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2022 yilning 23-24 sentabr kunlari O‘zbekiston Respublikasi Energetika vazirligi huzuridagi Qayta
tiklanuvchi energiya manbalari milliy ilmiy-tadgigot institutida “Jahonda va O¢‘zbekistonda past uglerodli
rivojlanishning yangi ufqlari” mavzusida xalgaro ilmiy-texnik konferensiya bo‘lib o“tdi.
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Konferensiya tashkilotchilari:
O‘zbekiston Respublikasi Energetika vazirligi
Oc‘zbekiston Respublikasi Energetika vazirligi huzuridagi Qayta tiklanuvchi energiya manbalari
milliy ilmiy-tadqgiqgot instituti
Konferensiya quyidagi boshgarma va tashkilotlar tomonidan go‘llab-quvvatlangan:

O<zbekiston Respublikasi Innovatsion rivojlanish vazirligi
O<zbekiston Respublikasi Oliy va o‘rta maxsus ta’lim vazirligi
O<zbekiston Respublikasi fanlar akademiyasi
Birlashgan millatlar tashkilotining O‘zbekistondagi taraqqiyot dasturi
USAID tashkilotining Power Central Asia dasturi
Yevropa tiklanish va taraqgiyot banki
«Thermal Engineeringy» jurnali
«Applied Solar Energy» jurnali
«Energiya va resurs tejash muammolari» jurnali

Tashkiliy go‘mita:
Avezova Nilufar Rabbanakulovna, Toshkent, O°zbekiston — rais;
Matchanov Nuraddin Azadovich, Toshkent, O¢zbekiston — hamrais;
Allaev Kaxramon Raximovich, Toshkent, O¢zbekiston — hamrais;
Alimuxamedov Aziz, Toshkent, O‘zbekiston — hamrais;
Gusev Aleksandr Leonidovich, Bashkortoston Respublikasi — hamrais;
Mixalevich Aleksandr Aleksandrovich, Minsk, Belorusiya;
Zaxidov Anvar Abdulaxadovich, Dallas, AQSh;
Klimenko Aleksandr Viktorovich, Moskva, Rossiya;
Yelistratov Viktor Vasilevich, Sankt-Peterburg, Rossiya;
Zaxidov Romen Abdullaevich, Toshkent, O¢zbekiston;

. Kiseleva Sofya Valentinovna, Moskva, Rossiya;
. Knish Lyudmila lvanovna, Dnepr, Ukraina;
. Xoseynzade Siamak, Pretoriya, Janubiy Afrika;

Zorina Tatyana Gennadevna, Minsk, Belorusiya;

. Vidjay Yodjesh Xota, Uttarakxand, Hindiston;

. Pendjiev Axmet Muradovich, Ashxabad, Turkmaniston;

. Koyshiev Temirxan Kossrbaevich, Kentau, Qozog‘iston;

. Payzullaxanov Muxammade-Sultanxan Saidivalixanovich, Toshkent, O‘zbekiston;
. Rashidov Yusuf Karimovich, Toshkent, O¢zbekiston;

Sharipov Kongratbay Avezimbetovich, Toshkent, O‘zbekiston;

. Uzogov Gulom Norboevich, Qarshi, O°zbekiston;
. Ergashev Sirojiddin Fayzievich, Farg‘ona, O‘zbekiston;
. Raximov Rustam Xakimovich, Toshkent, O‘zbekiston;

Mirzaboev Akram Maxkamovich, Toshkent, O‘zbekiston;

. Salomov Uktam Raximovich, Farg‘ona, O‘zbekiston;

. Muxammadiev Murodilla Muxammadievich, Toshkent, O‘zbekiston;
. Toshev Javoxir Burievich, Toshkent, O‘zbekiston;

. Yuldashev Isroil Abrievich, Toshkent, O¢zbekiston;

. Axatov Jasurjon Saitovich, Toshkent, O‘zbekiston;

Saidov Rustam Mannapovich, Toshkent, O‘zbekiston;

. Rasaxodjaev Baxramjan Sabirovich, Toshkent, O‘zbekiston;
. Tadjiev Utkir Abbasovich, Toshkent, O‘zbekiston;
. Axadov Jobir Zamirovich, Toshkent, O‘zbekiston;

Samiev Kamoliddin A’zamovich, Toshkent, O‘zbekiston;

. Voxidov Akmal Ulashevich, Toshkent, O¢zbekiston;
. Raximov Ergashali Yuldashevich, Toshkent, O‘zbekiston.



MexayHapoaHas HaydHO-TexHHUYecKass KoH(epeHuus «HoBble TrOpM30HTHI HU3KOYIJIEPOIHOIO
pa3BuTHS B MHpe H Y30ekucraHe» mnposeaeHa 23-24 cenrsops 2022 roma B ropoxae TamkeHTe B
HanmonanbHOM Hay4YHO-MCCIIEIOBATEILCKOM HHCTHTYTE€ BO300HOBISIEMBIX HCTOYHHKOB JHEPTrUM TPHU
MunucTepcTBe sHepreTuku PecryOnvku Y30ekucTaH.
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Kondepenuusi opranusoBana:

MuHHCTEpCTBO SHEpreTuku PecnyOnnkn Y30ekucran
HanmonanbHbI HaydHO-MCCIE0BATENLCKIUI HHCTUTYT B0300HOBISEMBIX HCTOYHUKOB DHEPTHH
pu MUHUCTEPCTBE SHEPTeTHKHN Pecrybmukn Y30exucran

Kondepenuus nmoaaep:kana cjeaylomuMi BeIOMCTBAMU U OPraHU3aANMSIMMU :

MUHHCTEpCTBO HHHOBALIMOHHOTO pa3BuTHs PecyOmnuku Y30ekuctan

MUHHCTEPCTBO BBICIIETO U CPEIHETO CIIENHUANbHOr0 00pazoBanus PecrryOnuku Y30ekucTan
Axkanemus HayK Y30ekucTaHa

[Iporpamma pazsutus Opranuzanuy 0ObeAMHEHHBIX HalWil B Y30eKkucTane

ITporpamma Power Central Asia USAID

EBpomnelicknii 6aHK peKOHCTPYKIIMU U PA3BUTHUS

XKypuan «Thermal Engineering»

XKypuan «Applied Solar Energy»

Kypuan «IIpoGiemMbl 3HEPro- U pecypcocOepeKeHUs

Oprkomurer:

AsesoBa Huyap PaGbanakynosHa, TamkeHT, Y30€KuCTaH — MPECeAaTENb,
Mart4danoB Hypannua AzagoBud, TamkeHT, Y30eKHUCTaH — CONpEACEIaTelNb;
AnnaeB Kaxpamon PaxumoBuy, TamkeHnT, Y30eKkucTaH — colnpeiceaaTenb;
Azuz AnumyxamenioB, TalkeHT, Y30eKUCTaH — CONPEACEIaTeNb;

I'yceB Anekcannp Jleonumorud, Pecniyoinka bamkoprocran — comnpeceaareb;
MuxaneBud Anekcanap AnexcaHnpoBud, MuHcK, benopyccus;

3axuj0B AuBap Aoaynaxanosud, Jlamiac, CIIA;

Kimmmenko Anekcannp Bukroposud, Mocksa, Poccust;

EnuctparoB Bukrop Bacunsesuu, Cankr-IletepOypr, Poccus;

3axunoB Poman AOnyminaeswnd, TamkeHT, Y30eKucTaH;

Kucenera Codbs Banenrunosna, Mockra, Poccus;

Kupim JIrogmuna BanosHa, Jlnenp, YkpauHa;

Xocennzane Cuamax, [lperopus, FOxuas Adpuxa,;

3opuna TatesiHa ['enHagseBHA, MuHCK, benmopyccus;

Bumkait Emxer Xora, Yrrapakxaua, Unnus;

[lenmxneB Axmer Mypanosud, Amrxabaz, TypkMeHUCTaH;

Koiimmer Temupxan KocrsibaeBuy, Kenray, Kazaxcran;

[Natizynnaxanoe Myxammane-Cynranxan CanauBainxaHoBud, TamkeHT, Y30ekucTaH;
Pammnos HOcy¢ Kapumosuy, Tamkent, ¥Y30ekucras;

[Tapunos Konrpar6ait ApesumberoBud, TamkeHT, Y30eKkucTaH;

Y3okoB ['ymom Hopboesud, Kapmm, Y36exucran;

Oprames Cupoxuanua Paiizuesnd, Oeprana, Y30eKUCTaH;

PaxumoB Pycram Xaknmosuu, TamkeHT, Y30€KUCTaH;

Mup3aboeB Akpam MaxkamoBu4, TaiikeHT, Y30ekucraH;

CanomoB Ykram PaxumoBuy, @eprana, Y30eKUCTaH;

MyxammaaueB Mypoauia Myxammanuesud, TamkeHt, Y30eKkucTaH;
Tomes XKasoxup bypuesuu, TamkenT, Y30ekucras;

IOnnames Mcpoun AOpuesud, TamkeHT, Y30ekucTaH;

AxatoB Xacypxxon Cautosuy, Tamkent, ¥Y30ekucraHn;

CaunpnoB Pycram Mannanosu4, TamkeHT, Y30ekucraH;

PacaxomkaeB baxpamxan Cabuposuy, TamikeHT, Y30ekucran;

TamkueB YTkup A0OGacopuuy, TaikeHT, Y30eKUCTaH;

AxanoB Xo6up 3amupoBuy, TamkeHT, Y30€KUCTaH;

CamueB Kamomuanun Ab3amoBud, TamkeHT, Y30eKUCTaH;

Boxunos Axman Yaamesud, TamkeHT, Y30€KHCTaH;

PaxumoB Dpramanyu FOnmamesnd, TamkenT, Y30ekucras.



The International scientific-technical conference «New horizons of low-carbon development in the
World and Uzbekistan» was held on September 23-24, 2022 in Tashkent at the National Scientific Research
Institute of Renewable Energy Sources under the Ministry of Energy of the Republic of Uzbekistan.
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The conference is organized by:

Ministry of Energy of the Republic of Uzbekistan
National Research Institute of Renewable Energy Sources under the Ministry of Energy of the
Republic of Uzbekistan

The Conference is supported by the following departments and organizations:

Ministry of Innovative Development of the Republic of Uzbekistan
Ministry of Higher and Secondary Specialized Education of the Republic of Uzbekistan
Academy of Sciences of Uzbekistan
United Nations Development Program in Uzbekistan
Power Central Asia USAID
European Bank for Reconstruction and Development
Journal «Thermal Engineering»
Journal «Applied Solar Energy»
Journal «Problems of Energy and Resource Savingy»
Organizing Committee:
Nilufar Avezova, Tashkent, Uzbekistan — Chairman;
Nuraddin Matchanov, Tashkent, Uzbekistan - co-chairman;
Kakhramon Allaev, Tashkent, Uzbekistan - co-chairman;
Aziz Alimukhamedov, Tashkent, Uzbekistan — co-chairman;
Alexander Gusev, Republic of Bashkortostan - co-chairman;
Alexander Mikhalevich, Minsk, Belarus;
Anvar Zakhidov, Dallas, USA;
Aleksandr Klimenko, Moscow, Russia
Viktor Vasilyevich Elistratov, Saint Petersburg, Russia;
Romen Zakhidov, Tashkent, Uzbekistan;

. Sofya Kiseleva, Moscow, Russia;
. Lyudmila Knysh, Dnipro, Ukraine;
. Siamak Hoseinzadeh, Rome, Italy;

Tatyana Zorina, Minsk, Belarus;

. Yogesh Vijay Hote, Uttarakhand, India;

. Akhmet Penjiev, Ashgabat, Turkmenistan;

. Temirkhan Koishiev, Kentau, Kazakhstan;

. Mukhammade-Sultankhan Payzullakhanov, Tashkent, Uzbekistan;
. Yusuf Rashidov, Tashkent, Uzbekistan;

Kongratbay Sharipov, Tashkent, Uzbekistan;

. Gulom Uzakov, Karshi, Uzbekistan;
. Sirojiddin Ergashev, Ferghana, Uzbekistan;
. Rustam Rakhimov, Tashkent, Uzbekistan;

Akram Mirzaboev, Tashkent, Uzbekistan;

. Uktam Salomov, Ferghana, Uzbekistan;

. Murodilla Mukhammadiev, Tashkent, Uzbekistan;
. Javokhir Toshev, Tashkent, Uzbekistan;

. Isroil Yuldashev, Tashkent, Uzbekistan;

. Jasurjon Akhatov, Tashkent, Uzbekistan;

Rustam Saidov, Tashkent, Uzbekistan;

. Bakhramjan Rasakhodjaev, Tashkent, Uzbekistan;
. Utkir Tadjiev, Tashkent, Uzbekistan;
. Jobir Akhadov, Tashkent, Uzbekistan;

Kamoliddin Samiev, Tashkent, Uzbekistan;

. Akmal Vokhidov, Tashkent, Uzbekistan;
. Ergashali Rakhimov, Tashkent, Uzbekistan



IImiy-texnik konferensiya quyidagi sho‘balarni o¢z ichiga oldi:

Energetika sohasidagi siyosat:
- energetika sohasidagi zamonaviy siyosatning muhim jihatlari;
- davlat energetika siyosatining zamonaviy modellari;
- mamlakatlar energetika siyosatining ssenariylari va rivojlanish istigbollari.
Mugobil va gayta tiklanuvchi energiya manbalari:
- jahon igtisodiyoti retsessiyasi sharoitida gayta tiklanuvchi energetikani texnologik rivojlantirish
istigbollari;
- gayta tiklanuvchi energetikani rivojlantirish sohasidagi innovatsion yechimlar;
- past uglerodli uy-joylarni keng migyosda qurishni rag‘batlantirish magsadida me’yoriy-huqugiy
bazani takomillashtirish.
Vodorod energetikasi:
- “Vodorod koridori” ni rivojlantirish bo‘yicha xorijiy va mahalliy tajriba;
- “Yashil” vodorodni olish bo‘yicha texnologik yechimlar.
Past uglerodli rivojlanish:
- mamlakatlar igtisodiyot tarmoglarini past uglerodli rivojlantirishda gayta tiklanuvchi va vodorod
energetikasining o‘rni.
Energetikaning ekologik muammolari:
- energetika sohasida ekologik ingirozini bartaraf etish yo‘llari;
- ishlab chigarishda mahsulotlarning uglerod izini baholash usullari va “yashil” sertifikatlar.
Energiya samaradorlik, energiya va resurs tejamkorlik:
-energoeffektivnost v sistemax elektro-, teplo- xlado- i goryachego vodosnabjeniya;
- energiya xavfsizligi muammolarini hal gilishda energiya tejash va energiya samaradorlikning roli;
- elektr, isitish, sovutish va issig suv ta’minoti tizimlarida energiya samaradorligi;
- transport sohasidagi energiya samaradorlik;
- qurilish va sanoat sohasida energiya va resurslarni tejash.
Energetika sohasi uchun yugori malakali kadrlar tayyorlash:
- mugobil va gayta tiklanuvchi energiya manbalari sohasida kadrlar tayyorlashda yangi texnologiyalar,
usul va vositalar.

Konferensiyaning sho‘balaridan biri geliotexnika sohasida xalqaro e’tirof etilgan olim, texnika fanlari
doktori, professor Avezov Rabbanakul Raxmonovich xotirasiga bag‘ishlangan.

O¢‘zbekistonda geliotexnika sohasini rivojlantirishga professor Avezov Rabbanakul
Raxmonovichning go‘shgan hissasi.

© Qayta tiklanuvchi energiya manbalari milliy ilmiy-tadgiqot instituti, 2022 yil.

“Jahonda va O‘zbekistonda past uglerodli rivojlanishning yangi ufqlari” mavzusidagi xalgaro
ilmiy-texnik konferensiyasi 23-24 sentabr 2022-yil.




Hayuynas koH(pepeHIIUM BKIOYAET B ce0sl CieyIoIHe CeKIUM:

JHepromoJuTHKA:
- 0COOEHHOCTH COBPEMEHHOH SHEPreTUUECKOM MOJIUTHKY;
- MOJIETIH SHEPTreTHUECKOH MMOJIMTUKU TOCYJapCTBA HA COBPEMEHHOM JTarle;
- CLEHapHH U NMEPCIEKTUBBI Pa3BUTHS YHEPTeTUYECKON TIOJTUTHKY FOCYy1apCTB.
AJIbTepHATHBHBIE U BO300HOBJIsSIeMble MCTOUHMKHU SJHEPIrUM:
- TEPCIEKTUBBI TEXHOJOTHYECKOTO Pa3BUTHs BO30OHOBISIEMON SHEPreTHKH B YCIOBHSAX PELECCUU
MHUPOBOM SKOHOMUKH;
- UHHOBAIIMOHHBIE PELICHUS B 00aCTH Pa3BUTHSI BO30OHOBIIIEMBIX HCTOUHIKOB YHEPTUH;
- COBEpILIECHCTBOBAHNE HOPMATHUBHO-3aKOHOIATENHHOM 0a3bl B LENSX CTUMYJIHUPOBAHHS MacIITaOHOTO
CTPOUTENBCTBA HU3KOYTTIEPOJIHOTO JKUIIbSL.
Boaopoanas 3HepreTuka:
- 3apyOEKHBII 1 HALIMOHANBHBIN OMBIT MO Pa3BUTHIO «BomopomHoro Kkopuaopay;
- TEXHOJIOTHUYECKUE PEIICHHUS TI0 MOYyUYEHHIO «3€JIEHOr0» BOJ0pO/a.
Huskoyriepoanoe pa3surue:
- posib BUD 1 BogOpOoIHOI SHEPreTUKU B HU3KOYTJIEPOJHOM Pa3BUTHH OTpaciieil JKOHOMHUKH CTpPaH.
JKoJIoru4ecKre NpodjaeMbl JHEPreTHKH:
- Iy TH MIPETOTBPAILCHHS DKOJIOTHIECKOTO KPU3UCA YHEPTETHKH;
- METOABI OLICHKU YTJIEPOAHOTO Clie1a NPOAYKIUH U 3eeHasi cepTUHUKALHS.
JHepro3ppeKTHBHOCTH, IHEPTO U pecypcochepeskenne;
- ponb d3HeprocOepekeHHuss W HHeprod((EeKTUBHOCTH B pEUICHHH NpoOIeM dHEPreTHYecKon
0€30I1aCHOCTH;
-3HEProdPEeKTUBHOCT B CUCTEMAaX 3JIEKTPO-, TEILIO-, XJIaJ0- U TOPSYEro BOJOCHA0KEHUS,
- 93Heprod(pHekTHBHOCTH B TPAHCIIOPTHOM CEKTOPE;
- BHEPro-u pecypcocOepekeHUe B CTPOUTENBLCTBE U B IPOMBIIIJICHHOM CEKTOpE.
IHoaroroBka BbICOKOKBATU(UIMPOBAHHBIX KAAPOB VISl JHEPreTU4ecKoii ceppi:
- HOBBIC TE€XHOJIOTMH, MCTOJAbl U MHCTPYMCHTLI B IMOATOTOBKE KaJIpOB B obJjacTu AIBTCPHATUBHBIX U
BO300HOBIISIEMBIX HCTOYHUKHU OHEPTHH.

OnHa u3 ceknuii paboThl KOH(PEPEHIIMU MTOCBSAIICHA MAMITH MEXIyHapPOIHO MPU3HAHHOTO YYSHOTO B
00JIaCTH TeTMOTEXHUKH, IOKTOpa TEXHUIECKUX HayK, podeccopa ABe3oBa Pabbanakyna PaxmoHoBHYA.

Bxkiaag nHayuHoro nesiteasi npodgeccopa PaG0anaxyna PaxMoHoBMYa ABe30Ba B pa3BUTHE
reJJMOTEXHUKH B Y30eKncTaHe.

© HanmoHAIbHBINH HAYYHO-HCC/IE10BATE/IbLCKUH HHCTHTYT BO300HOBJIsIEMbIX HCTOYHMKOB 3Heprum, 2022 r.

N
MexayHapoaHas HaydyHO-TexHU4Yeckas koHpepeHnns « HoBble ropu30HTHI HU3KOYTJIEPOIHOTO
pa3BuTHs B Mupe u Y3o0ekucrane» 23-24 cenrsops 2022 r.




The conference scientific program includes the following sections:

Energy policy:
- features of modern energy policy;
- models of the energy policy of the state at the present stage;
- scenarios and prospects for the development of the energy policy of states.
Alternative and renewable energy sources:
- prospects for the technological development of renewable energy in the context of a global economic
recession;
- innovative solutions in the field of development of renewable energy sources;
- improvement of the regulatory and legislative framework in order to stimulate the large-scale
construction of low-carbon housing.
Hydrogen energy:
- foreign and national experience in the development of the "Hydrogen Corridor";
- technological solutions for obtaining "green™ Hydrogen.
Low-carbon development:
- the role of renewable energy sources and hydrogen energy in the low-carbon development of economic
sectors of countries.
Environmental problems of energy:
- ways to prevent the ecological crisis in the energy sector;
- methods for assessing the carbon footprint of products and green certification.
Energy efficiency, energy and resources saving:
- the role of energy saving and energy efficiency in solving energy security problems;
- energy efficiency in the systems of electric, heat, cold and hot water supply;
- energy efficiency in the transport sector;
- energy and resource saving in construction and in the industrial sector.
Training of highly qualified personnel for the energy sector:
- new technologies, methods and tools in personnel training in the field of alternative and renewable
energy sources.

One of the sections of the conference is dedicated to the memory of the internationally recognized

scientist in the field of solar engineering, Doctor of Technical Sciences, Professor Avezov Rabbanakul
Rakhmonovich.

Contribution of the scientific figure prof. Rabbanakul Rakhmanovich Avezov in the
development of solar technology in Uzbekistan.

© National scientific research institute of renewable energy sources, 2022

The International scientific-technical conference «New horizons of low-carbon development in the
World and Uzbekistan» September 23-24, 2022



JAHONDA VA O‘ZBEKISTONDA PAST UGLERODLI
RIVOJLANISHNING O‘RNI VA AHAMIYATI

Hozirgi kunda dunyo bo‘ylab global iglim o‘zgarishi bilan bog‘lig bo‘lgan mummolar,
Xususan, energetika sohasiga alogador bo‘lgan karbonat angidrid gazi (CO>) chigindilarini
kamaytirish masalalariga katta ahamiyat berilmogda. Butun dunyoda, iqtisodiy o‘sishga ta’sir
gilmagan holda, CO. emissiyasini samarali kamaytirishga erishish magsadida turli
mamlakatlar tomonidan rivojlanishning yangicha yo‘llari gidirila boshlandi va bu borada past
uglerodli rivojlanish eng keng targ‘ib gilinayotgan yo‘nalishga aylandi.

Ko‘plab rivojlanayotgan mamlakatlar “yashil o‘sish”ga erishish, gazib olinadigan
yoqilg‘iga garamligini kamaytirish va global iglim ozgarishini yumshatish bo‘yicha sa’y-
harakatlarga hissa qo°shish uchun past uglerodli rivojlanish yo‘liga o‘tishga intilmogda.

Bu borada, “yashil yo‘nalish”ga o‘tish butun igtisodiyot migyosidagi uzoq muddatli
tahlildan sanoatning alohida tarmoglarida issigxona gazlari chigindilarini kamaytirish
bo‘yicha chora-tadbirlarni amalga oshirish imkoniyatlarini baholashgacha bo‘lgan
mexanizmlarni o‘z ichiga oldi.

Shu bilan birga, dunyoning rivojlangan mamlakatlari past uglerodli rivojlanishni
rag‘batlantirishda innovatsiyalarni rag‘batlantirish, ekologik toza energiya ishlab chigarishni
rivojlantirish; sarmoya va moliyaviy mablag‘larni past uglerodli loyihalarni
moliyalashtirishga yo‘naltirish; inson kapitali, resurslar va institutsional salohiyatni
mustahkamlash kabi muhim omillarni nazarda tutadi, bu esa, o‘z navbatida, yashil
energetikaga o‘tish va bargaror rivojlanish magsadlariga erishishni go‘llab-quvvatlashga
xizmat giladi.

Hech kimga sir emas, dunyoda kuzatilayotgan hozirgi geosiyosiy vaziyatda ham global,
ham mintagaviy miqyosda energetika mustaqilligi masalalari birinchi o‘ringa chigmoqda, bu
esa mamlakatlar hukumatlarini gayta tiklanadigan energiya manbalaridan foydalanishni
rag‘batlantirish uchun yangi moliyalashtirish vositalaridan foydalanishga, shuningdek yashil
loyihalarni ilgari surish uchun siyosiy rag‘batlarni ishlab chigishga undamoqda.

Energetika sohasini globallashtirish va energiya bozorlarini birlashtirish bilan bog‘lig
bo‘lgan yuqoridagi jarayonlar natijasida, energetika tizimlarini rivojlantirishning uzoq va
gisqa muddatli bashoratlarini tadqiq qgilish tobora muhim ahamiyat kasb etmoqgda. “Jahonda
va Oc‘zbekistondagi past uglerodli rivojlanishning yangi ufglari” xalgaro ilmiy-texnik
anjumani past uglerodli rivojlanish mexanizmlarini takomillashtirish, gayta tiklanuvchi va
vodorod energetikasi sohasini rivojlantirishga qaratilgan ilmiy hajmdor ishlanmalar va
yechimlar, mavjud vositalar va texnologiyalarni baholash va sinovdan o‘tkazish magsadida
jahon ilmiy hamjamiyati, yosh olim va mutaxassislar, siyosatchilar, muhandislar, tadbirkorlar
va energetika iqtisodiyoti sohasidagi iqgtisodchilarning sa’y-harakatlarini birlashtirishni
nazarda tutadi.

Anjuman doirasida, gayta tiklanuvchi va vodorod energetikasi sohasidagi xalgaro
amaliy tajriba va ilm-fan yutuglariga tayangan holda respublika iqtisodiyotida past uglerodli
rivojlantirishga o‘tish bo‘yicha Milliy dasturni amalga oshirishning ogilona yo‘llarini izlash,
igtisodiyot tarmoglarida energiya tejovchi texnologiyalardan foydalanish, energetika sohasini
karbonsizlantirishda sinergik samaradorlikni ta’minlovchi yangi fanlararo o‘zaro
bog*ligliklarni asoslash va shakllantirish masalalari muhokama gilinishi rejalashtirilgan.

Anjumanning sho‘balaridan biri quyosh energiyasini issiglik energiyasiga aylantirish
sohasidagi yetuk mahalliy olim, texnika fanlari doktori, professor Avezov Rabbanaqul
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Raxmonovichning xotirasiga bag‘ishlangan bo‘lib, uning O‘zbekistonda geliotexnika
sohasini rivojlantirishga go‘shgan hissasi xalqaro darajada ¢’tirof etilgan.

Avezov Rabbanaqul Raxmonovichning gayta tiklanadigan energiya manbalari sohasida
kadrlar tayyorlash bo‘yicha xalgaro alogalarni yo‘lga go‘yishdagi o‘rnini, Mo‘g‘uliston,
Afg‘oniston, lordaniya, Suriya kabi MDH hamda xorijiy mamlakatlarda gator ilmiy maktab
va yo‘nalishlarning asoschisi bo‘lganini alohida ta’kidlash lozim.

Bugungi yosh avlod professor R.R. Avezovning ilm-fan sohasida erishgan yutuglarini
o‘rganishi va uning Sobiq Ittifoq va MDH mamlakatlarida geliotexnika sohasidagi yagona
xalqaro ilmiy jurnal “Geliotexnika” jurnalining tashkilotchisi hamda uning katta obro‘ va
xalqaro e’tirofga erishishidagi asosiy sababchisi sifatidagi xizmatlarini gadrlashi zarur.
Mazkur jurnal AQShning Allerton Press nashriyoti tomonidan ingliz tilida “Applied Solar
Energy” nomi bilan qayta nashr etilmoqda. “Geliotexnika” jurnali yuqori iqtibosli xalgaro
iImiy jurnallar hamda O‘zbekiston Respublikasi Vazirlar Mahkamasi huzuridagi O‘zbekiston
Respublikasi Oliy attestatsiya komissiyasi ro‘yxatiga Kiritilgan bo‘lib, yugori impakt faktor
va xalgaro reytingga ega.

Shuningdek, prof. R.R.Avezovning qayta tiklanadigan energetika sohasida yuqori
malakali kadrlar tayyorlashda O<zbekiston Respublikasi Oliy attestatsiya komissiyasi
huzuridagi “Qayta tiklanuvchi energiya manbalariga asoslangan energiya qurilmalari”
ixtisosligi bo‘yicha ilmiy kengashning ta’sischisi va mazkur ixtisoslik pasportining ishlab
chigaruvchisi sifatidagi o‘rnini ham alohida ta’kidlash lozim. Uning salmoqli va tarixiy
xizmatlaridan yana biri O‘zbekistonda birinchi bo‘lib Quyosh energiyasi xalgaro institutining
konseptual loyihasini asoslab berganligi va yaratganligida aks etadi. Bugungi kunga kelib
mazkur institut Qayta tiklanuvchi energiya manbalari milliy ilmiy-tadgigot institutiga
aylantirildi va prof. R.R. Avezovning ilmiy maktabi vakillari ushbu yangi institut faoliyati
doirasida boshlagan izlanishlarini munosib davom ettirmoqdalar.

O‘zbekiston energiya samaradorligini oshirish chora-tadbirlari bilan bir gatorda gayta
tiklanuvchi energiya manbalaridan amaliy foydalanishga teng ye’tibor qaratilayotgan “yashil
igtisodiyot” ga o‘tish yo‘lida faol gadamlar tashlamoqda. O‘zbekiston hukumati iglim
to‘g‘risidagi Parij bitimini ratifikatsiya qildi va mamlakatning “yashil” kun tartibini ilgari
surish bo‘yicha sa’y-harakatlarni oshirdi, unga ko‘ra energiya samaradorligini ikki baravar
oshirishga erishish va karbonat angidrid (CO2) chigindilarini 2030 yilga kelib YalMning
intensivligiga nisbatan avval belgilangan 10% o‘rniga 35% ga kamaytirish, shuningdek, 2030
yilga kelib, mamlakatda umumiy elektr energiyasi ishlab chigarish hajmidagi gayta
tiklanuvchi energiya manbalari ulushini 25%ga yetkazishni magsad gilib go‘ygan. Quvvati
1 MW gacha bo‘lgan kichik elektr stansiyalarida ishlab chigarishni yanada rivojlantirish
magsadida kafolatlangan tariflar belgilandi va Respublika Energetika vazirligi huzurida,
asosiy maqgsadi energiya samaradorligini oshirish bo‘yicha loyihalarni texnik asoslash,
energiya auditini o‘tkazishni tashkillashtirish va ushbu soha mutaxassislarining malakasini
oshirishga garatilgan tarmoglararo energiyani tejash jamg‘armasi tashkil etildi.

Shuningdek, O‘zbekiston hukumati tomonidan, 2021 yil oxirida, kichik ishlab chigarish,
shu jumladan quyosh, shamol va gidroelektrostansiyalar uchun yanada moslashuvchan
tariflar gabul qilindi, foydalanishga topshirilayotgan yangi quyosh, shamol va biogaz
asosidagi elektr stansiyalarida (1 MW va undan yuqori bo‘lgan sanoat miqyosidagi quvvatlar
bundan mustasno) ishlab chigarilayotgan ortiqcha elektr energiyasini 80% Ili tarif asosida
kafolatli sotib olish yo‘lga qo‘yildi. Mazkur tariflarga asosan, iste’molchilarning Il tarif
guruhi uchun 1kW soat energiya 450°0,8=360 so‘m, iste’molchilarning Il tarif guruhi uchun
295-0,8 = 236 so‘m ko‘rinishida belgilandi.
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“Yashil yo‘nalish”ga og‘rigsiz o‘tish bo‘yicha ko‘rilayotgan chora-tadbirlar bilan bir
gatorda, mamlakat past uglerodli rivojlanish mexanizmlarini yaratish va uning me’yoriy-
huquqiy asoslarini shakllantirish, xususan, gayta tiklanadigan energiya manbalarini go‘llab-
quvvatlash va issigxona gazlari chigindisi uchun kvota ajratish bo‘yicha xalgaro bozorga
chigish borasida hali ko‘p yo‘l bosib o‘tishi kerak. O‘tkazilayotgan mazkur xalgaro ilmiy-
texnik anjuman ham yugoridagi magsadlarga erishish bilan bir gatorda, quyidagilarni ham
nazarda tutadi:

- O°zbekistonda istiglol yillarida past uglerodli energetika sohasida erishilgan yutuglarni
yoritish va rivojlanishning yangi bosgichi uchun zaruriy yo‘llar, vositalar va usullarni
aniglash;

- elektr energiyasini uzluksiz yetkazib berish va ishlab chigarish sohasidagi mavjud
muammolarni tahlil gilish, ilmiy tadgiqotlar natijalari asosida ularni hal etish bo‘yicha tavsiya
va xulosalar ishlab chiqish;

- O‘zbekistonda past uglerodli, mugobil va gayta tiklanuvchi energiya manbalariga
asoslangan energetika tizimlarini rivojlantirish bo‘yicha hamkorlikni kengaytirishning
istigbolli omillarini tahlil gilish, ilmiy yondashuvlar asosida kelajakda bargaror rivojlanishni
ta’minlash mexanizmlarini ishlab chigish, shuningdek, ularni amalga oshirish bo‘yicha
tavsiyalar berish;

- jamiyat bargaror rivojlanishida yugori malakali kadrlarning o‘rni va ahamiyatini, uning
ta’lim tizimining barcha bosqgichlari uchun muhim jihatlarini ilmiy-nazariy va amaliy
muhokama gilish va aniglash.

Mazkur xalgaro anjuman energetika sohasidagi tanigli mutaxassislar o‘rtasidagi
mulogot orgali energetika sanoatining global transformatsiyasining bir gismi sifatida past
uglerodli rivojlanishga o‘tishdagi yangi yondashuvlarni va kelajakda bizni kutayotgan
umumiy istigbollarni belgilab olish imkonini beradi. Umuman olganda, bunday turdagi
anjumanning o‘tkazilishi jahon ilm-fani xalgarolashuvi va sinergiyasi, global energetika
makonida axborot ochigligini oshirish yo‘lidagi amaliy qadamlardan biridir.

Poytaxtimizda bo‘lib o‘tayotgan anjumanning barcha ishtirokchilariga jahonda va
Oc‘zbekistonda iqtisodiy barqgarorlikni oshirishga garatilgan yangi ustuvor ilmiy-amaliy
loyihalarni amalga oshirishda hamda mavjud muammolarning innovatsion yechimlarini
topish yo‘lida samarali hamkorlikni tilayman hamda anjuman materiallari to‘plamida tagdim
etilgan maqolalar mazkur sohada faoliyat yuritayotgan olimlar va mutaxassislar, shuningdek,
energetika sohasini rivojlantirishga giziquvchilar uchun foydali bo‘ladi deb umid qilib
golaman.
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POJIb 1 3BHAYEHUE HU3KOYTJVIEPOJAHOI'O PA3BUTUA
B MUPE U Y3BEKUCTAHE

B macrosimee BpeMs BO BceM MHpE Bce OOJbIIe BHUMAHUS YJENAETCS BOIPOCaM,
KacaromumMcs ro0atbHOT0 M3MEHEHHS KIIMMaTa, BEI3BAHHOTO TIIaBHBIM 00pa3oM BEIOpocamMu
yraekucnoro raza (CO2), CBSI3aHHBIMU C HEPTeTUKON. B 1emsx 3¢ (heKTUBHOro COKpamieHus
smuccun CO2 Ipu COXpaHEHUH YIKOHOMUYECKOTO pOCTa, pa3InYHbIe CTPAHbl HA4YalId UCKATh
HOBbIE MYTH pa3BUTHA, CpPEAM KOTOPHIX HU3KOYIJIEPOAHOE pPa3BUTHE CTal0 IIHUPOKO
IpoTnaranAupyeMbIM HAIIPABICHUEM.

Bce Oomplnee 4dHCIO pa3BHBAIOIIMXCS CTpaH CTPeMATCS TEpedTH Ha MYTh
HU3KOYTJIEPOTHOTO PA3BUTUS Ui JOCTHKCHHS «3€JICHOT0» pOCTa, CHIDKEHUS CBOEH
3aBUCHMOCTH OT HCKOMAeMBbIX BHUIOB TOIUIMBA M COJACHCTBUS TIIOOATBHBIM YCHIUSAM IIO
CMSTYCHHIO TTOCIICACTBIA N3MEHEHUS KIMMAaTa.

B nmaHHOM KOHTEKCTE Tepexoi Ha «3€NeHBIH Kypc» BKIIOYAT MEXaHHU3MBI OT
JONTOCPOYHOTO aHANM3a B MacmTadax SKOHOMHKH B IIEJIOM M JI0 OICHKH BapHaHTOB
BHEJIPEHUSI MEp 10 COKpAIIEHHIO BBIOPOCOB MApHUKOBBIX Ta30B B KOHKPETHBIX
MIPOU3BOICTBEHHBIX CEKTOPAX.

PasButbie cTpaHbl MHpa MpH 3TOM NPEIyCMAaTPUBAIOT TAaKUE KIIOYEBBIE ITyTH
COACUCTBHSI HU3KOYTIIEPOTHOMY PAa3BUTHUIO KaK: - CTUMYJIUPOBaHNE HHHOBALIUH, pa3paboTka
U TIepe1ava YKOJIOTHIECKH YNCTON SHEPTUH; - HAIIPABJICHUE WHBECTUINHA 1 (PUHAHCHPOBAHUS
Ha HU3KOYTJIEPOJIHBIE MPOEKTHI, - YKPEIJICHHE YEeIOBEYECKOro KaluTaja, PecypcoB H
MHCTUTYIIMOHAIFHOTO MMOTEHIIMAaNa, KOTOpbIe, B CBOIO Ouepeab, OyOyT CIOCOOCTBOBAThH
MOJI/IEP’KKE pOCTa 3eJICHON SHEPTeTUKU M JOCTIKEHHIO LeJIel YCTOHYNBOTO Pa3BUTHSI.

[Ipn HbIHEMIHEW TeoNnoNIMTUYECKON CUTyaluu, HaOJIoJaroueiicss B MUpe, Ha MepBoe
MECTO BBICTYIAET BOMPOCHI PHEPreTUIECKON HE3aBHUCHMOCTH, KaK B TJI00AJILHOM, TaK U B
PErMOHAJILHOM acleKTax, KOTOPhIE TAK)KE HAIETUBAIOT FOCYAapCTBa U MPABUTENIbCTBA CTPaH
HAa TPUMCHEHHWE HOBBIX HWHCTPYMEHTOB (MHAHCHPOBAHUSA [UISI  CTUMYJIHPOBAHUS
WCTIOJB30BAHUS BO30OHOBIISIEMBIX HCTOYHHMKOB OJHEPrHHM, a TakKe Ha pPa3BUTHE
MOJUTHYECKUX CTUMYJIOB JUISL COEHCTBUS pealn3aliy «3€JIEHBIX IIPOCKTOBY.

B cBeTe BbIIEHa3BaHHBIX IMPOLIECCOB, CBSI3aHHBIX C T00aNM3alMel SHEPreTHKH U
OOBbEIMHEHNEM  DHEPreTHYECKUX  pPBIHKOB, HCCJIEIOBaHHE BOIPOCOB  pa3pabOTKU
JOJATOCPOYHBIX U KPATKOCPOYHBIX MMPOTHO30B PAa3BUTHUS SJHEPTOCUCTEM CTAHOBSTCS BCe Ooee
aKTyaJgbHBIM. MeXIyHapoaHas Hay4dHO-TeXHHuYeckas KoH(pepeHuus «HoBble TOpHU30HTHI
HU3KOYTJIEPOTHOTO Pa3BUTHA B MUPE M B Y30EKHMCTaHE» IMpeIycMaTpUBaeT OOBEIMHHUTH
YCHUJIUSI YYCHBIX MHPOBOTO HAYYHOTO COOOIIECTBA, MOJIOJIBIX CICIHAINCTOB, HHKCHEPOB,
MOJUTHKOB, TPEANPUHUMATENCH ¥ HKOHOMHCTOB B OOJACTH DSHEPreTHKHM B IEJAX
oOecrieueHHs] peaJbHONW OIEHKM W anpoOaluy CYIIECTBYIOIIMX Ha CETOAHAIIHUMA JEeHb
WHCTPYMEHTOB, TEXHOJOTMH W  HAyKOEMKHX  TPOIYKIMH, HANpaBICHHBIX  Ha
COBEPIIICHCTBOBAHWE MEXaHH3MOB HH3KOYTJIEPOJHOTO PA3BHUTHS, BKIIIOYAIOIIETO TaKXKe
BO300HOBIISIEMYIO U BOJIOPOJHYIO S3HEPIETUKY.

B pamkax KoH(epeHIMH IUTaHUPYETCS OOCYXKJCHHWE BOMPOCOB TIO IOHMCKY
pallMoOHANBHBIX IMyTed peanu3anuu HamwoHaNbHOW TpOTpaMMbl IO MEPEeXoay Ha
HU3KOYTJIEPOJHOE  pa3BUTHE  OTpacied  SKOHOMHMKH  Y30€KHCTaHa Ha  OCHOBE
MEXTyHapOJHOTO MPAKTUYECKOTO OIbITA M MEPEIOBBIX HAYUYHBIX TOCTHKEHHHA B 0OJACTH
BO30OHOBIIIEMOW ¥  BOJOPOMHOW  DJHEPreTHKH, BHEIAPCHHIO M  HCIIOJIH30BAHUIO
SHEProcOeperarMx TEXHOJIOTHIH B CEKTOpax 3KOHOMHUKHU, 000CHOBaHKE U (POPMHUPOBAHHE
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HOBBIX  MEXJIUCUUIUIMHAPHBIX  CKBO3HBIX  HANpABICHUH  pa3BUTHs,  JAIOLIUX
CUHepreTH4eckuil 3P peKT B 1eKkapOOHU3AINH CEKTOPA YIHEPTETHKH.

Oana w3 ceknuii paboThl KOH(EpeHIMU TMOCBAMIACTCS TaMSTH BBIIAIOIIETOCS
OTE€YECTBEHHOI0 YYEHOro B O0JACTH TEIUIOBOIO MpPeoOpa3oBaHMsI W MCIOJIb30BaHUS
COJIHEUHOM »HHEPTrHUM, OKTOpa TEXHMUECKUX Hayk, mpodeccopa Ape3zoBa PabOanakyia
PaxMoHOBHYA, Tak Kak €ro BKJIAJ B Pa3BUTHUE I'€IIMOTEXHUKH U COJIHEUHON >HEPre€TUKU B
VY30ekucTane Mory4us1 MUPOKOE MEKTyHAPOIHOE IPU3HAHUE.

Oco00 Ba)XHO OTMETUTh €ro poJib B YCTAHOBJIEHUM MEXKIYHApPOJIHBIX CBA3EH IO
MOJIFOTOBKE KaJIpOB B 00JACTH MCIOJIb30BAHUS BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUHU, OH
SBJIIETCS OCHOBATENIEM Psijia HAy4HbIX IIKOJ U HampasieHuid B crpaHax CHI™ u 3apyOexxHbIX
CTpaHax, Takux kak Monromnus, A¢pranucran, Nopnanus, Cupus u npyrue.

HeiHemnee nokoJgeHUE MOJOABIX YYEHBIX JOJKHO 3HATh M IMOYMTATH JOCTHUIKEHHS
npodeccopa P.P. ABe3oBa, Kak OJIHOTO W3 OPraHU3aTOPOB, OOECIEUMBIIETO OOJIBIION
aBTOPUTET U MEXKTyHApOAHOE PU3HAHKNE €IMHCTBEHHOMY B ObIBIIEM Coro3e u ctpanax CHI'
CHEIUAIN3UPOBAHHOMY MEXIYHAPOIHOMY HayYHOMY XKypHany «['ennoTexHuka», KOTOpbli
nepeusgaérest uznarenbctBoM Allerton Press B CIIIA Ha aHrmiickoM SI3bIKE O] HA3BaHUEM
«Applied Solar Energy». Xypuan «['enuoTexHuka» BXOIUT B TIEpPEYEHb BBICOKO
LHUTUPYEMBIX MEXKIYyHAPOJHBIX HAy4YHBIX JKYypHaJlOB M BKIIOUYEH B CHOHUCOK Bricmieit
Atrecranimonnorn Komuccun Pecnybnuku VY36ekucran npu KaOunere MwuHUCTPOB
Pecriybnuku Y306ekucTaH, 1 UMEET BRICOKHIM UMITaKT-(aKkToOp U MEXITYHAPOTHBIA PEHTHHT.

HeoOxonumo Ttakke oTmetutrh poiab mnpod. P.P.ABe3pBa B mOATroTOBKE
BBICOKOKBaJIM(UIMPOBAHHBIX KaJAPOB B 0071aCTH BO30OHOBIISIEMON SHEPTETUKHU, OH SBIIAETCS
ocHoBaresnem Crieninaan3upoBaHHoOro HaydHoro coeta npu BAK Pecny6nuku Y30ekucran
O CTIEUUANIBHOCTH « DHEPrOYCTAaHOBKH Ha OCHOBE BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTUN»
U pa3paboTYMKOM MacropTa 3TOH crnennasbHoCTU. Ele 0THUM U3 BECOMBIX U UCTOPUYECKU
3HAYUMBIX €ro 3acllyr SBWJIHCh OOOCHOBAaHME W CO3JaHHME KOHIIENTYaJbHOTO [M3aiiHa
nepBoro B Y30ekucraHe MexXIyHapOOHOTO WHCTUTYTa COJHEYHOM »dHepruu. Ha
CeTOAHSIIHUNA JE€Hb JTOT MHCTUTYT mnpeoOpazoBaH B HanuoHnanbHbli Hay4yHO-
UCCIIeI0BAaTENbCKUI MHCTUTYT B0300HOBISIEMBIX UCTOYHUKOB 3HEPIHH, U MPEICTaBUTENIN
Hay4HOU mKoibl ipod. P.P.ABe30Ba MOCTONHHO MPOOIDKAIOT HAYaThle UM HCCIIEIOBAHUS
y’K€ B paMKax 3TOr0 HOBOTO MHCTUTYTA.

V30ekucTan npearnpuHUMaeT aKTUBHBIE IIard MO MEPEX0ay K «3eJIeHOH 3KOHOMUKEY,
I7Ie OJJUHAKOBOE BHUMAHME YJIEJSIETCS MPAKTUYECKOMY MCIOJIb30BAHUIO BO30OHOBIISIEMBIX
MCTOYHMKOB SHEPTUH, Hapsly C MepaMmH I0 TOBBILIEHUIO 3HEeprodpdextuBHocTU. Tak,
[IpaButenbctBO Y30ekucrtana patuduuupoBaio Ilapukckoe corjamieHue 1no Kiumaty, U
MIPUYMHOXKHWJIO YCHIIHS TIO NMPOABUKEHUIO «3EJICHOW» MOBECTKU CTPAHBI, B COOTBETCTBUHU C
KOTOPOW TOCTaBJICHA IIeNIb JOOUTHCS JABYKPATHOTO MOBBIIICHUS YHEProd(pPEKTUBHOCTU H
CHIDKEHUS BbIOpocoB yriekucioro rasza (CO2) mo oTHomeHuto Kk naTeHcuBHocTH BBIT — ot
10% (panee) mo 35% k 2030 roxy Ha equauity BBII ot ypoBHs 6a3oBoro 2010 roga. Takxke
[IpaButenbcTBOoM Y30ekucTaHa TOcTaBieHa 1enb yBenuwdeHus kK 2030 romy nmomnu
BO30OHOBIISIEMBIX HMCTOYHUKOB dHepruu a0 25% B o0meM o0beMe MpPOU3BOJICTBA
BJIEKTPOAHEPTHUM B CTpaHe. B 1ensdax JanbHEWIIero pa3BUTHS Majod TEeHepaluud OT
HHEProyCTaHOBOK C MOUTHOCTHIO 10 1 MBT ycTaHOBNEHbI rapanTUpOBaHHbIE TapU(BI, U TIPU
MunucTepcTBE  JHEPreTHKH  pecnmyOsNuMKH  yupexaeH  MexorpacineBoil (oA
9HEProcOEpeKEHNs,, OCHOBHOM LIE€JIBI0O KOTOPOrO SBJISETCS Yy4YacTHE B IIOJTOTOBKE
TEXHUYECKOrO0  OOOCHOBAHMSI  MPOEKTOB MO  HHEProd(PPeKTUBHOCTH, MPOBEJICHUE
HHEProayuTa U MOBbIIICHUE KBATU(PHUKAIIMY CIEIUAIUCTOB B JAHHOW 00JIaCcTH.
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Taxxe IlpaBurenscTBoM Y30ekucrtana, B kKoHue 2021 roma ObUIM NpUHATH Oojee
ruOkue Tapudbl IS Maloll TreHepalud, B TOM 4YHCIE IS COJIHEYHBIX, BETPOBBIX H
THIPOPHEPIeTUYECKUX YCTAaHOBOK, YCTAHOBJICHA TapaHTHpPOBaHHAs 3aKyIlKa M3JIMIIKOB
ANEKTPUYECKON SHEPTUU y BBOAMMBIX B IKCIUTyaTallMI0 HOBBIX COJIHEYHBIX, BETPOBBIX U
OMOTra30BBIX AJEKTPOCTAHIIUN (32 UCKIIIOYEHUEM MOIIHOCTEN MPOMBIIIIEHHOr0 MaciiTada 1
MBt u 6onee) B pasmepe 80% Ttapuda, ycranomienHoro st Il Tapudnoit rpynmsi
notpeduteneit — 450-0,8 cym 3a 1 kBt-u =360 cym, a taxxe mig Il TapudHoit rpynmsr
noTtpeduteneit B pazmepe 295-0,8=236 cym 3a 1 kBT-u BeipabaThIiBa€MOM YHEPTHH.

Hapsiny ¢ npuHuMaeMbIMH MepamH 1O 0€300J€3HEHHOMY MEpeXOdy Ha «3EJICHBIN
Kypc», CTpaHe €Ile MPEJCTOUT MPOUTH CEpbe3HBbIA IyTh MO CO3AAHUIO0 U BKJIIOYEHHUIO B
HOPMAaTHUBHO-TIPaBOBYI0 0a3y MEXaHU3MOB HM3KOYIJIEPOJAHOIO pa3BUTHUS, B YaCTHOCTH,
HOJIIEP>KKH BO3OOHOBIIIEMON SHEPTETUKHU U BBIXOJA HA MEKIYHAPOJHBINH PHIHOK TOPTOBIIU
KBOTaMHU Ha BBIOPOCHI. JlocTHKeHUe NaHHBIX IeNiel mpelycMaTpUBaeT TakKe M HACTOSIIAs
MEXIyHapOoHasi Hay4YHO-TEXHUYECKass KOH(PEPEHILHsI, KOTOpasi B CBOIO OY€pe/b BKIIOYAET
HUKECIIETYIOIIHE:

- pacKpbITHE JOCTHXKEHHH B chepe HU3KOYIIIEPOIHON PHEpreTHKH Y30eKHcTaHa 3a
roJibl HE3aBUCHUMOCTH U OIpeJeJeHUe MyTeW, CPeACTB M METOAOB JJii HOBOIO 3Tama ee
pa3BUTHS,

- aHalM3 CYMIECTBYIOMIMX TMpoOjeM B 00JIACTU HENPEPHIBHOTO CHAOXKEHHUS U
MIPOU3BOJICTBA DJIEKTPOIHEPIHH, pa3padOTKa PEKOMEHIAIM U BBIBOJOB UX DEIICHUS Ha
OCHOBE PE3yJIbTaTOB HAyYHBIX UCCIIEIOBAHUN;

- aHaJgu3 MEePCHEKTUBHBIX (DAKTOPOB paCUIMPEHUsS COTPYAHMYECTBA B 00JACTH
pa3paboOTKU PHEPreTHUECKHX CHCTEM Ha OCHOBE HHU3KOYTJEPOTHOW, allbTepHATHUBHOU U
BO30OHOBIIsIEMON dHeprun B Y30ekucTaHe, pa3padoTka MeXaHU3MOB obOecreueHus
YCTOWYUBOTO pa3BUTHUS B OyyllleM Ha OCHOBE Hay4YHBIX MOAXO0/IOB, & TAK)KE PEKOMEHAAIIHM
M0 UX peaau3aluy;

- HAay4YHO-TEOPETHUYECKOE U MPAKTHYECKOE OOCYXIEHHUE U OINpeAeiiCHHE pPOJIU U
3HAYEHUSl BBICOKOKBAIM(DHUIIMPOBAHHBIX KAJpPOB B YCTOWYMBOM pa3BUTHM OOIIECTBA, €ro
CYILLIECTBEHHBIX aCMEKTOB I BCEX ATANOB CUCTEMbI 0Opa30BaHMS.

NMeHHO myTeM auaiora MeXy BBIIAIOIIMMUCS CIICIHUATUCTaMH chepbl YHEPTETHUKH,
KOTOPBII MpeocTaBseT JaHHas KOHPEPEHIIHs, Mbl CMOXKEM 0003HAUYUTh KOHTYPbI HOBBIX
MOJXO/I0OB K HHU3KOYIJIEPOJHOMY pa3BUTHIO B paMKax IJI00anbHON TpaHchopMaluu
HHEPreTUYecKOr OTPACIH, 1 HAMETUTh OOIIME MEPCIIEKTUBbI, KOTOPBIE KIYT HAC B Oy IyIIEM.

B nenowm, nmpoBezieHne Takoi KOH(MEPEHLUH SBISETCS OJHUM M3 MPAKTHUECKHX I1aroB
MO0 MWHTEpHAUMOHAIM3AIMM W  CHHEPreTUKM MHPOBOM HAYKM U  TOBBILICHUIO
MH(OPMALIMOHHON OTKPHITOCTH B MUPOBOM HHEPreTHUYECKOM MTPOCTPAHCTRBE.

Hckpenne »enaeM BCeM YydyacTHMKaM mpoxonsuied B TamkeHTe KoH(epeHIHMH
TJI0JJOTBOPHOTO COTPYAHUYECTBA M MHHOBAIMOHHBIX PEHICHUH CYIIECTBYIOLIUX MPOOIeM,
peanu3aiy HOBBIX HMPHOPUTETHBIX HAYyYHO-TIPAKTUYECKUX MPOEKTOB, HANpaBJIEHHBIX Ha
MOBBIIIIEHNE YKOHOMUYECKOW CTaOMIIBHOCTH B MHUpPE M B Y30eKHucTaHe, U HaJelCh, YTO
MPEICTaBICHHbIE B HAyYHOM COOpPHHMKE MaTepHaibl KOH(pEpeHUUH OyAyT MOJE3HBI s
YUEHBIX U CIIELMAIUCTOB, paboTalOUIMX B JAHHOM MpPOOJIEMHOM MOJE, a Takke JUIsl BceX
MHTEPECYIOLUXCS BOIPOCAMH Pa3BUTHS DHEPTETUKHU.

N
MexayHapoaHas HaydyHO-TexHU4Yeckas koHpepeHnus « HoBble ropu30HTHI HU3KOYTJIEPOIHOTO
pa3BuUTHs B MUpe U Y30ekucrane» 23-24 cenrsiops 2022 r.




THE ROLE AND SIGNIFICANCE OF LOW-CARBON DEVELOPMENT
IN THE WORLD AND UZBEKISTAN

There is now increasing attention around the world to issues related to global climate
change, caused mainly by energy-related carbon dioxide (COz) emissions. In order to
effectively reduce CO, emissions while maintaining economic growth, various countries
began to look for new development paths, among which low-carbon development has become
a widely promoted direction.

A growing number of developing countries are looking to move towards low-carbon
development paths to achieve green growth, reduce their dependence on fossil fuels and
contribute to global climate change mitigation efforts.

In this context, the transition to the “green course™ included mechanisms from a long-
term analysis on the scale of the economy as a whole to the assessment of options for
implementing measures to reduce greenhouse gas emissions in specific industrial sectors.

At the same time, the developed countries of the world envisage such key ways to
promote low-carbon development as: - stimulation of innovations, development and transfer
of environmentally friendly energy; - direction of investments and financing for low-carbon
projects; - strengthening human capital, resources and institutional capacity, which, in turn,
will support the growth of green energy and the achievement of sustainable development
goals.

In the current geopolitical situation observed in the world, the issues of energy
independence, both globally and regionally, come first, which also aim states and
governments of countries to use new financing instruments to stimulate the use of renewable
energy sources, as well as to develop political incentives to promote green projects.

In the light of the above processes associated with the globalization of the energy
industry and the unification of energy markets, the study of the development of long-term and
short-term forecasts for the development of energy systems is becoming increasingly relevant.
The international scientific and technical conference “New Horizons of Low-Carbon
Development in the World and in Uzbekistan” provides for the unification of the efforts of
scientists from the world scientific community, young professionals, engineers, politicians,
entrepreneurs and economists in the field of energy in order to provide a real assessment and
testing of the tools that exist today, technologies and science-intensive products aimed at
improving the mechanisms of low-carbon development, which also includes renewable and
hydrogen energy.

Within the framework of the conference, it is planned to discuss issues on finding
rational ways to implement the National Program for the transition to low-carbon
development of economic sectors of Uzbekistan based on international practical experience
and advanced scientific achievements in the field of renewable and hydrogen energy, the
introduction and use of energy-saving technologies in sectors of the economy, the rationale
and formation of new interdisciplinary cross-cutting areas of development, giving a
synergistic effect in the decarbonization of the energy sector.

One of the sections of the conference is dedicated to the memory of the outstanding
domestic scientist in the field of thermal conversion and the use of solar energy, Doctor of
Technical Sciences, Professor Rabbanakul R. Avezov, since his contribution to the
development of solar technology and solar energy in Uzbekistan has received wide
international recognition.
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It is especially important to note his role in establishing international relations for
training personnel in the field of renewable energy, he is the founder of a number of scientific
schools and directions in the CIS countries and foreign countries, such as Mongolia,
Afghanistan, Jordan, Syria and others.

The current generation of young scientists should know and honor the achievements of
Professor R.R. Avezov, as one of the organizers, who provided great authority and
international recognition to the only specialized international scientific journal
"Geliotekhnika" in the former Soviet Union and the CIS countries, which is republished by
Allerton Press in the USA in English under the name “Applied Solar Energy”. The journal
"Geliotekhnika" is included in the list of highly cited international scientific journals and is
included in the list of the Higher Attestation Commission of the Republic of Uzbekistan under
the Cabinet of Ministers of the Republic of Uzbekistan, and has a high impact factor and an
international rating.

It should also be noted the role of Prof. R.R. Avezov in the training of highly qualified
personnel in the field of renewable energy, he is the founder of the Specialized Scientific
Council under the Higher Attestation Commission of the Republic of Uzbekistan in the
specialty "Power installations based on renewable energy sources" and the developer of a
passport for this specialty. Another of his weighty and historically significant merits was the
substantiation and creation of the conceptual design of the first in Uzbekistan International
Solar Energy Institute. To date, the institute has been transformed into the National Scientific
Research Institute of Renewable Energy Sources, and representatives of the scientific school
of Prof. R.R. Avezov adequately continue the research he started already within the
framework of this new institute.

Uzbekistan is taking active steps towards the transition to a “"green economy", where
equal attention is paid to the practical use of renewable energy sources, along with measures
to improve energy efficiency. Thus, the Government of Uzbekistan ratified the Paris
Agreement on climate change and stepped up efforts to promote the country's "green" agenda,
in accordance with which the goal was to achieve a twofold increase in energy efficiency and
reduce carbon dioxide (CO2) emissions in relation to the intensity of GDP - from 10%
(previously ) up to 35% by 2030 per unit of GDP from the level of the base year 2010. Also,
the Government of Uzbekistan has set a goal to increase the share of renewable energy sources
to 25% by 2030 in the total electricity production in the country. In order to further develop
small generation from power installations with a capacity of up to 1 MW, guaranteed tariffs
have been established, and an Intersectoral Energy Saving Fund has been established under
the Ministry of Energy of the Republic, the main purpose of which is to participate in the
preparation of a technical justification for energy efficiency projects, conduct energy audits
and improve the skills of specialists in this field.

Also, the Government of Uzbekistan, at the end of 2021, adopted more flexible tariffs
for small-scale generation, including for solar, wind and hydropower installations, established
a guaranteed purchase of surplus electricity from new solar, wind and biogas power plants
that are being commissioned (with the exception of the capacities of industrial scale of 1 MW
and more) in the amount of 80% of the tariff established for the II tariff group of consumers
- 450-0.8 sums per kWh = 360 sums, as well as for the Il tariff group of consumers in the
amount of 295-0.8 = 236 sums for 1 kWh of generated energy.

Along with the measures taken for a painless transition to the Green Deal, the country
still has a long way to go to create and include in the regulatory framework mechanisms for
low-carbon development, in particular, support for renewable energy and entering the

The International scientific-technical conference «New horizons of low-carbon development in the
World and Uzbekistan» September 23-24, 2022




international market for emissions trading. Achieving these goals also provides for this
international scientific and technical conference, which in turn includes the following:

- disclosure of achievements in the field of low-carbon energy in Uzbekistan over the
years of independence and identification of ways, means and methods for a new stage of its
development;

- analysis of existing problems in the field of continuous supply and production of
electricity, development of recommendations and conclusions for their solution based on the
results of scientific research;

- analysis of promising factors for expanding cooperation in the development of energy
systems based on low-carbon, alternative and renewable energy in Uzbekistan, the
development of mechanisms for ensuring sustainable development in the future based on
scientific approaches, as well as recommendations for their implementation;

- scientific, theoretical and practical discussion and definition of the role and importance
of highly qualified personnel in the sustainable development of society, its essential aspects
for all stages of the education system.

It is through the dialogue between prominent energy experts that this conference
provides that we will be able to outline new approaches to low-carbon development as part of
the global transformation of the energy industry, and outline the common prospects that await
us in the future.

In general, holding such a conference is one of the practical steps towards the
internationalization and synergy of world science and increasing information openness in the
global energy space.

I sincerely wish all the participants of the conference held in Tashkent fruitful
cooperation and innovative solutions to existing problems, the implementation of new priority
scientific and practical projects aimed at increasing economic stability in the world and in
Uzbekistan, and | hope that the materials of the conference presented in the Proceeding will
be useful for scientists and specialists working in this problem field, as well as for all those
interested in the development of the energy sector.

The International scientific-technical conference «New horizons of low-carbon development in the
World and Uzbekistan» September 23-24, 2022



1-SHO‘BA. ENERGETIKA SOHASIDAGI STYOSAT ...t 40

Zamonaviy energetika siyosati: global va hududiy jihatlar ............c.ccooooiiiiniii, 41
Mixalevich A.A., Grebenkov A.J.

Energetika — boshqariladigan tashkiliy ishlab chigarish tizimi sifatida: transformatsiya va

XAVEIAT ..o s 44
Kremkov M.V., Voronov M.V.

Qozog‘istonda barqaror energetikani shakllantirish shartlari...........................c 47
Gelmanova Z.S., Bazarov B.A., Konakbaeva A.N., Mezenseva A.V., Valeeva Yu.S.

Dunyoning turli mamlakatlarida past uglerodli siyosat bo’yicha qiyosiy izlanishlar .......... 49

Zorina T.G., Chjusi Yan, Syueyao Lyu
O‘zbekiston energetika tizimida gidroakumulyatsion elektr stansiyalardan foydalanishni
FIVOJIaNtiriSh ISTIGDOIIANT ..o 50
Muxammadiev M.M., Djuraev K.S., Abduaziz uulu A., Murodov X.N.

Qayta tiklanuvchi energiya manbalarining begaror ishlab chigarish sharoitlarida Markaziy
Osiyo birlashgan energetika tizimida aktiv quvvatni rostlash yo‘llari...........................ce. 52

Tillayev S.A., Xamidov Sh.V.

Markaziy Osiyo mintaqasida muqobil energiya manbalarini keng ko‘lamda integratsiyalash
sharoitlarida energotizim xavfsizligini ta’minlash......................... 54

Shamsiev X.A., Shamsiev B.X.

Belarus Respublikasi YalM ning elektr hajmdorligi: mintaga va tarmoq kesimida YeOEI
mamlakatlari bilan qiyosiy tahlili............ccooiiiiiiiii e 55

Zorina T.G., Yurkevich O.I.
O¢zbekiston energetika tizimida qayta tiklanuvchi energiya manbalarini tadbiq etishda

elektr energiyasi ishlab chiqarish va iste’mol qilish balansini ta’minlash masalalari.......... 57
Mirzayev A.T.

2-SHO‘BA. MUQOBIL VA QAYTA TIKLANUVCHI ENERGIYA MANBALARI .............. 59

Qozog‘iston energetikasining joriy muammolari..................cccoooiiii 60

Aliyarov B.K., Aliyarova M.B., Kibarin A.A.
Iqlim o‘zgarishi sharoitida O¢‘zbekistonning gidroenergetik salohiyatidan kompleks

1{0) Y[ = 1 E= T T I o 1SS PRSP 62
Yelistratov V.V., Vasilev Yu.S., Muxammadiev M.M.

Kaspiy dengizidagi Qizilsuv orolining to‘lqin energiya resurslari..............c.ccccocooeiinnnnnn. 64
Pendjiev A.M.

Shahar tarmogqlari elektr ta’minotini intellektual boshqaruv tizimlarini shakllantirish

KONTSEPTSTYAST ... 66

Antonov V.V., Baymurzina L.l., Kromina L.A., Rodionova L.Ye., Faxrullina AR,
Palchevskiy Y.V., Rodionov Y.A.

Yugqori haroratli modulli quyosh qurilmalarining texnik imkoniyatlarini baholash ........... 68
Koyshiev T.K., Bekjan Z.B., Jakatay A.B.
Rivojlanayotgan mamlakatlar misolida shamol energetikasi uskunalarini ishlab chigarishni

MANAIIYIASNTIFISN ... e be e aeere e 69
Buranov I.U

Rossiya iglim sharoitlarida mikrogeneratsiya sifatida quyosh stansiyalaridan

1{0) {0 = 1 E= T a1 I o [OOSR UP PR 70

A.l. Skafarik, S.V. Kiseleva

“Jahonda va O‘zbekistonda past uglerodli rivojlanishning yangi ufqlari” mavzusidagi xalgaro
ilmiy-texnik konferensiyasi 23-24 sentabr 2022-yil.



Modefikatsiya gilingan CVD usuli bilan olingan ITO plyonkasining morfologik, elektrofizik

VA OPTIK NUSUSTYATIATT ... 72
Kutlimuratov A., Zufarov M.A., Kabulov R.R., Xajiev M.U.

Oc‘zbekiston iqlim sharoitida loyihalashtirilgan quyosh stansiyalarining energiya

samaradorligini oshirish bo‘yicha innovatsion yechimlarni keng ko‘lamda tatbiq etish

magqsadida “Quyosh issiq suv ta’minotini o‘rnatish” qurilish me’yorlari va qoidalarini

yanada takomillashtirishning asosiy yo‘llari.................cccccoiviiiiiiiii e, 74
Rashidov Yu.K.

Atmosfera sharoitida ikki marta sentrifugalash usuli bilan noorganik CsPbls peroskvitning

samarali quyosh elementlarini ishlab chiqish..............ccccooiiiiici e, 77
Nurumbetova L.R., Turgunboev A.Y., Boynazarov |.R.
Mavjud gidrotizimlar bilan mikroGESdan foydalanish .............ccccecevieiiiiiiicce e, 78

Muxammadiev M.M., Djuraev K.S., Abduaziz uulu A.

“On-grid” rejimida kam quvvatli fotoelektrik stansiya invertorining ulanish nuqtasidagi
lokal elektr tarmoq parametrlarini tadqiq etish ..........ccccoeiieiiiic i 80

Matchanov N.A., Mirzayev A.A., Yusupov D.T., Sodigov F., Xudaynazarov A.P.,
Matchanov N.N.

O°¢zbekiston Respublikasi elektr energetika tizimida gidroelektrostansiyalardan foydalanish

SaMAradoriiging OSNIFISN .....c..ooviiiii s 81
Urishev B.U., Doniyorov T.O.
Fotoelektrik modullarning ufqqa eng magbul og‘ish burchagi haqida................................. 83

Frid S.E., Lisitskaya N.V., Muminov Sh.A.
Quyosh pechlarining geliostatlarini markazlashtirilgan apparat — dasturiy boshgaruvi....85
Nurmatov Sh.R., Muhamediyev E.D., Akbarov R.Y., Pulotov D.A., Yoqubxonov N.A.

Quyosh quritgichlarida turli xil turdagi plyonkalardan foydalanish imkoniyatlari ............ 86
Raximov R.X., Muxtarov D.N.
Fotoelektrik modulning qoraytirilganlik darajasini o‘lchash.........................coco, 87

Mo ‘minov R.A., Utamurodova Sh.B., Diskin V.G., Tukfatullin O.F., Jumamurotov K.A.

Botiq havo quvur absorberli quyoshiy havo isitish kollektorlarida sodir bo‘ladigan
gidrodinamik JAFAYONIAT .........cciiiiiiieiciee bbb 88

Abdukarimov B.A., Quchgarov A.A.

Tabiiy sharoitlarda yupga plyonkali struktura asosida fotoelektrik issiglik batareyasini
eksperimental tadqiq QIlISN ........oooiiiii 90

Jo ‘rayev L.R., Yo ‘ldoshev I.A., Jo ‘rayeva Z.1.
Yassi quyosh suv isitish kollektorlarining hajmiy qabul qilgichida to‘plangan kunlik foydali

issiglik migdorini tajribaviy tadqiqotlari natijalarini gayta ishlash usuli..........c...cc.ccco.... 92
Kasimov F.Sh., Niyazov Sh.K., Ulug ‘murodov M.T., Shodiev B.T.
Organik quyosh elementlari uchun varizon qoplamalar.............cccccvieiiiiniiene e 93

Suleymanov S.X., Oksengendler B.L., Diskin V.G., Janklich M.U., Kulagina N.A.

Quyosh elektr stantsiya va quyosh pechlarining optik tizimlari ishining samaradorlik
koeffitsientini  vizuallashtirish, kompyuterli modellashtirish va optimallashtirish
MASBIAIATT ...ttt b e bbbt e b bt et et nreens 95

Koyshiyev T.K., Bekjan Z.B., Saribayev A.S.

Qayta tiklanadigan energiya tizimlarida LoRaWAN verifikatsiyalash algoritmini
GOIASH ... 97

Sarybay M.A., Satybaldiyeva F.A., Saribayev A.S.

“Jahonda va O‘zbekistonda past uglerodli rivojlanishning yangi ufqlari” mavzusidagi xalgaro
ilmiy-texnik konferensiyasi 23-24 sentabr 2022-yil.




Passiv quyosh isitish tizimlarida keramik asosli shaffof to‘siqlardan foydalanish

IMKONIYatini DANOIASH ... 99
Raximov R.X., Samiev K.A., Arabov D.X.

Quyosh elementlari uchun KMDO usulida olingan SbxSey yupga qatlamlarining

STFUKEUTAVIY XOSSAIANT ...ttt re et e enneenras 100
Razikov T.M., Kuchkarov K.M., Tivanov M. S., Ergashev B.A., Xurramov R., Isakov D.Z.,
Olimov A., Bayko D.S., Polyak N.I., Korolik O.V., Sharipov Sh.D.

Fotoelektrik stansiyaning chiqgish parametrlarini mikrokontroller asosida o‘lchash va

Modbus RS-485 registriga ma’lumotlarni uzatish ...................c.ccocoooiiiiiie 102
Matchanov N.A., Kulmatov X.X., Muminov Sh.A., Jumaboev A.A.

Empirik modellar foydalangan holda KQUN va CuO asosili nanosuyugliklarning samarali

dinamik govushqaligini bashorat Qilish ... 104
Axatov J.S., Jo ‘raev T.1., Xalimov A.S., Karimov T.K.

Si1xGex hajmiy kristallari asosida hosil gilingan nikel germanosilitsid qatlamlarning ba’zi

hususiyatlarini 0°rganish ... 105
Matchanov N.A., Bobojonov K.A.

Issiglik energiyasini akkumulyatsiyalash texnologiyalarini quyosh qurilmalarida

foydalanish teXNolOgiYalari...........c.ccueiiiiiiiiii e 107
Jo‘raev E.T., Jo ‘raev T.D.

Laboratoriya sharoitida quyosh panellariga tashqi omillar ta’sirini o‘rganish

1010 1] L OSSR 109
Bazarbaev R., Yakubov K., Kurbanov D., Karajanov S.

Qayta tiklanuvchi energiya manbai sifatida tez o‘sadigan tolning (Salix alba) biologik

mahsuldorligini Modellashtirish ... 110
Butko A.A., Rodkin O.1., Artemchuk S.V., Artemchuk M.S.

O’rnatilgan quvvati 9 kW bo’lgan FES invertorining “on-grid” rejimida lokal elektr

tarmoqqa ulanish nuqtasidagi uch faza bo‘yicha yuqori garmonikalarning o‘zgarish

dinamikasini tadqiq QiliSh ..........ccooiiiii 112
Matchanov N.A., Mirzayev A.A., Yusupov D.T., Sodiqov F.F, Xudaynazarov A.P.
Matchanov N.N.

Zarrachalar kontsentratsiyasi va qatlam qalinligining ko‘p devorli uglerodli
nanotubkalarga asoslangan nanosyugqliklarning optik hususiyatlariga ta’sirini o‘rganish

gF AT T= L L PSSO SR 114
Axatov J.S., Komilov A.G., Juraev T.l., Gapparov U.

Atmosfera bosimi — gayta tiklanadigan muqobil energiyaning yangi manbai.................... 115
Raxmanov T.T.

Amorf kremniy asosli quyosh elementlarini geometrik optimallashtirish va haroratning

ta’sirini tadqiq QilISN ... 117

Aliyev R., G ‘ulomov J.
Quyosh fotoelektrik tizimlaridan foydalangan holda tuprog namligini avtomatlashtirilgan

Nazorat qilisSh tIZIMIANT ... 119
Rasaxodjaev B.S., Axmadjonov U.Z., Omurbekova G.K., Adilov Ch.A., Xamdamov A.R.
Gibrid va integratsiyalashgan energiyani saglash usullari ...........c.c.cccoo e, 120

Xoshimov D.U., Rahmatshoyev I.N.

“Jahonda va O‘zbekistonda past uglerodli rivojlanishning yangi ufqlari” mavzusidagi xalgaro
ilmiy-texnik konferensiyasi 23-24 sentabr 2022-yil.




3-SHO‘BA. VODOROD ENERGETIKASI ........oooiiiiiiiiii e 122
Qayta tiklanuvchi energiya manbalari va vodorod texnologiyalariga asoslangan gibrid elektr
SEANTSIYA MAKETI ... bbb et nb b sbe e 123

Menshikov Ya.A., Tarasenko A.B., Voxidov A.U.

Quyoshiy vodorodni ishlab chigarish uchun TiO2 nanosterjenlari asosida ko‘rinadigan
yorug‘likda faol yangi nanostrukturalangan fotoelektrodlarni loyihalash va ishlab
CRIQESN. .ttt b et 125

Shaislamov U.A., Ubaydullaev S.N., Kodirov M.S., Mukimov K., Ruzimuradov O.N.
Konsentrlangan quyosh nurlanish ogimidan foydalangan holda quyosh reaktorida CeO:

yordamida suvdan vodorodni ajratib olish............cccooeiiiii s 126
Axatov J.S., Axmadov X.S.
Quyosh energiyasidan foydalanib yashil vodorod olish.............ccccoiiiiiiiiie 127
Sobirov Yu.B., Maxmudov S.Sh., Xolov Sh.R.
4-SHO‘BA. PAST UGLERODLI RIVOJLANISH........ccooiiiiiaiii e 130
O°‘zbekistonning past uglerodli rivojlanishga o‘tishining energoresurs, ekologik va ijtimoiy
JINAEIAIT .ttt 131

Zaxidov R.A., Tadjiev U.A., Kiseleva Ye.l., Yusupov Dsh.T., Maxammadiev F.M.

Binolarning energiya samaradorligini oshirish uchun fugarolik qurilishida quyosh
me’morchiligi tamoyillaridan foydalanish.......................co 132

Yelistratov V.V., Krasnojen S.Ye.

Energiya samaradorligini oshirish uchun markazlashtirilmagan energetika tizimiga
asoslangan gayta tiklanadigan energiyadan kombinatsiyalashgan tarzda foydalanish.....135

Muxammadiev M.M., Urishev B.
Infraqizil isitish paytida mahsulotlarda harorat maydonini hisobiy — nazariy tadqiq

[0 11 1] TSP USSP 136
Kenjaev I.G., Abdiraxman uulu K., Abulova N.L., Tursunbaev J.J.
Tog* jinslarni qayta ishlashning past uglerodli texnologiyalari.............ccocoeiiiniiiinennn. 137

Payzullaxanov M.S., Parpiev O.R., Akbarov R.Yu., Xolmatov A.A., Karshieva N.X.

Past bosimli suv ogimlariga moslashtirilgan mikrogidroelektrostantsiya tuzilishini ishlab
chigish va matematik modellashtirish.............ccooiiiiiiic e 139

Mamedov R.A., Uzoqov G.N., Safarov A.B., Xatamov |.A.

O‘rnatilgan quvvati 20 kW bo‘lgan fotoelektrik stansiyaning mahalliy elektr tarmoqqa
ulanish nuqgtasidagi kuchlanish va tok kuchi garmonikalarining tadqiqi ..............cccce....... 142

Matchanov N.A., Mirzayev A.A., Xasanov G ‘. X., Sodigov F.F., Xudaynazarov A.R.

Fotoelektrik modullarning Volt-Amper tavfsiflarini aniglash usuli va natijalarni
VENITIKASTYAIASN.......ei i 143

Axadov J.Z., Rasaxodjaev B.S., Mirolimov A.I., Ahmadjonov U.Z., Qo ‘ldoshev G.O.

Chorvachilik obyektlari misolida issiqlik ta’minoti va shamollatish tizimini ta’minlash

uchun biogaz qurilmasining tuzilmaviy, texnologik va energetik parametrlari................. 145
Avezova N.R., Usmanov A.Yu. Kuralov M.A.

Quritish-sovitish kameralarining issiglik-sovuqlik ta’minoti tizimlarida quyosh-issiglik

nasosli qurilmalardan foydalanishning energetik samaradorligi..........cccceoviiieniiicinnnnnn 146
Uzakov G.N., Ibragimov U.X., Ruzikulov G.Yu., Kuziev O.A.

“Jahonda va O‘zbekistonda past uglerodli rivojlanishning yangi ufqlari” mavzusidagi xalgaro
ilmiy-texnik konferensiyasi 23-24 sentabr 2022-yil.




“O‘zsanoatqurilishbank” Aksiyadorlik Tijorat Banki Qoraqalpoq mintaqaviy filialining
elektr ta’minoti tizimi uchun quyosh energiyasi asosida maqbul texnik yechimlarni tanlash
VA ASOSIASN ... 149

Avezova N.R., Raximov E.Yu., Dalmuradova N.N., lzzatillaev J.O., Voxidov A.U.,
Tarasenko A.B., Yuldashev I.1., Matkarimov X.N., Yadgarov B.S.

Quyoshiy isitishda binolarning issiglik NIMOYaS ... 152
Klichev Sh.l., Kenjaev I.G., Zoxidov M.T., Marazakov Sh.A., Tasheva Sh.S.

Parabolosilindrik kontsentratorning asosiy issiqlik va energetik Kko‘rsatkichlarini
DANOIASN.......oe e 154

Avezova N.R., Xaitmuxamedov A.E., Kuralov M.A.

Chorvachilik ob’ektlari issiqlik taminoti tizimlarini rejalashtirish va ular uchun zaruriy
mikroiglimni ta’minlash ... 156

Avezova N.R., Usmanov A.Yu., Kuralov M.A.
Qayta tiklanuvchi energiya manbalaridan foydalanishga asoslangan holda O°‘zbekiston

Respublikasining kichik energetikasini rivojlantirish............c.ccccoooiiiiiii e, 157
Saipov Z. U., Rijichenko O. R.
5-SHO‘BA. ENERGETIKANING EKOLOGIK MUAMMOLARI...........ccoooiiiiiiniieee 160
Sfera va silindr shaklidagi quyoshiy uylar sirtidagi quyosh fotoelektrik stansiyalarning
ENErgetik NUSUSIYALIATT..........c.coiiiiie et 161

Strebkov D.S., Pendjiev A.M.

Rossiyada CO: chiqgindilarini kamaytirishda gayta tiklanadigan energetikaning zamonaviy

VA ISTIGDOIIT VAZITAST ...t 162
Nefedova L.V., Solovev D. A.

So‘nggi yillarda Farg‘ona vodiysida iqlim ko‘rsatkichlarini o‘rganish masalasi............... 164
Avezova N.R., Azimov U., Raximov E.Yu., Frid S.E., Dalmuradova N.N., Muminov Sh.A.,
Najmitdinov Z.Z.

Yonish mahsulotlarining toksikligini kamaytirish uchun TP-14A gozonxonasida qattiq

chiqindilar va vodorod o‘z ichiga olgan yoqilg‘ining yonishini modellashtirish................. 167
Valiullina Ye.S., Ziganshin M.G.

Suzish havzalarini isitish uchun tabiiy gazni almashtirish masalasi.............cccccoceeceiinnnene 168

Voxidov A.U., Arziyev Z.J., Shermatova M.B.

Quyoshiy issiqlik va sovuqlik ta’minoti sohasidagi me’yoriy hujjatlar ishlab chiqish masalasi
..................................................................................................................................................... 171

Voxidov A.U., Dexqonova M. X., Ulug ‘murodov M.T., Shodiev B.T., Panjiev I.1.

Passiv uylar qurilishining ekologik Jihatlari.............cccoiiiiiiii 173
Dalmuradova N.N., Shermatova M.B., Dalmuradova Nasiba , Xoshimov D., Raxmatshoev I.,
Nasriddinov S.

6-SHO‘BA. ENERGIYA SAMARADORLIK, ENERGIYA VA RESURS TEJAMKORLIK

.......................................................................................................................................................... 176
Issiglik, sovuqlik, vodorod va boshga foydali mahsulotlarni ishlab chigarish uchun quyosh
batareyalarini boshqarish tiZIMIAri ... 177

Menshikov Ya.A., Popel O.S., Tarasenko A.B.

Kanalsiz yer osti yotgizish uchun ishlaydigan issiglik tarmoglarining energiya
samaradorligini hisoblash USIUDIYOLI.............cccooiiiiiii s 178

Geller Yu.A., Shmeleva A.O.

“Jahonda va O‘zbekistonda past uglerodli rivojlanishning yangi ufqlari” mavzusidagi xalgaro
ilmiy-texnik konferensiyasi 23-24 sentabr 2022-yil.



Issiglik tashuvchisi nanosuyuqlik bo‘lgan quyosh parabolosilindrik kollektorini
termodinamik optimallashtirish ..o 179

Knish L.I., Borisenko A.G.
Ko‘mirdan foydalanishda innovatsion texnologiyalarining salohiyati va rivojlanishi....... 180
Kremkov M.V., Kelginbaev A.N.

“Shadow Analyzer” dasturi yordamida PV quyosh stantsiyasining Kkompyuter
arxitekturasini yaratish va energetik ko‘rsatkichlarini baholash ..................................... 182

Koyshiyev T.K., Bekjan Z.B.

Uy xo‘jaligida energiya tejamkorligi: hulg-atvor modellari va amalga oshirish
(g TUF 1o 0 g 1o = o PP 184

Burganov R.A., Altinbayeva E.R., Urazbaxtina L.R., Maymakova L.V., Dolonina Y.A.
Atom elektr stansiyalarining ishlatilgan yadro yoqilg‘isi chigindilarini barqaror izotoplarga
QAYLA ISNIASN......eceeecc et nre et 186
Fedorov S.V., Bondarev A.V., Faxrullina A.R.
O¢‘zbekiston (Toshkent shahar) idagi turar-joy binolari tashqi devorlarining turli

yo‘nalishlari uchun magbul izolyatsiya qalinligini aniglash...........ccccocevviiiiiniiiniiinnns 188
Petros J.A., Evangelos I.S., Shaislamov A.Sh., Abdullaev N.A.

Avtonom eleKtr energiya Manbal............ccociiieiiiiiiieiecse e 190
Daliyev X.S., Shankin Y.S., Qo ‘ldashov O.X., Fayzimatov B.N.

Yoqilg‘i elementlari uchun kobaltli strukturalar.....................c.ocooii 192

Payzullaxanov M.S., Shermatov J.Z., Rajamatov O.T., Nodirmatov E.Z., Karimova G.Sh.
Polimer materiallarning quyosh nuri oqimi ta’siriga chidamliligi bo‘yicha xizmat muddatini

ANIGIASN <.t 193
Sobirov Yu.B., Maxmudov S.Sh., Abduraximov F.F.
Issiqlik akkumulyatorlari va ularni issigxonalarda qo‘lanilishi ............................... 195

Rasaxodjaev B.S., Axadov J.Z., Dilishatov O.U., Ermekova Z.K., Tokonova T.S.
Mavsumli yassi sig‘imli quyosh suv isitkichlarini issiqlik texnikaviy va texnik-igtisodiy

KO TSAtKICHIATT .....ooooiiiiii e e e e et re e e e e e e e e e nes 196
Niyazov Sh.K., Kasimov F.Sh., Voxidov A.U., Abduxamidov D.U.
Avtonom ikki tomonli gelio issigxonada yetishtirilgan limonlarni sifatli saglash .............. 197

Yuldashev I.A., Botirov B.M., Pulatova D.M., Qurbanov Yu.M.

Katta quvvatli agregatlarning texnik holatini diagnostika qilish tizimiga dasturiy ta’minotni
JOriY €tiSh MASAIAIAT...........cieiecc et 198

Toirov O.Z., Xalikov S.S., Toirov Z.T.
0,4 — 10 kV kuchlanishli elektr tarmoqlarini energetik tekshiruvi va auditini o‘tkazishning

Kiber-fizik usullari togrisida.............cooiiiiiiii 200
Radionova O.V., Sitdikov R.A., Nuraliev T.X., Orzimboev O.A.
O‘zbekistonda yilning tavsifli kunlarida binolarning issiqlik yuklamalari........................ 201

Xalimov A.S., Axatov J.S.

Yassi quyosh kollektorlarining issiqlik yo‘qotish koeffitsientiga radiatsiya yo‘qotishlarining
L ) 1 o OO TP T TSP UP R PPRP PPN 202

Klichev Sh.l., Kenjaev I.G., Tursunbaev J.J., Bagishev A.S., Marazakov Sh.A.

Qurilish va konstruktsiyalarning saqglashda resurs va energiya tejamkorligida aqglli va
ishonchli infratuzilma asosiy Strategiyadir............cccooveiiiiiieie e 203

Tahirov Sh.M.

“Jahonda va O‘zbekistonda past uglerodli rivojlanishning yangi ufqlari” mavzusidagi xalgaro
ilmiy-texnik konferensiyasi 23-24 sentabr 2022-yil.




Turli shaffof to‘siqlarga ega plyonkali quyosh quritgichlari...................cccccoooiiiininnn, 206
Raximov R.X., Samiev K.A., Mirzayev M.S., Xikmatov B.A.
Quyosh texnologiyalari sohasida xalgaro standartlarni joriy etish............c..ccccoevviieinenne 207

Kim O.S., Axadov J.Z., Kuldashev G.O., Mirolimov A.l.
Umumsanoat mexanizmlaridagi chastotaviy boshgariluvchi elektr yuritmalarining

umumlashtirilgan matematik modeli va struktura SXemasi ............ccccceeveveiiene e sieese e 208
Toirov O.Z., Toirov Z.T., Urokov S.E., Atoev Sh.Sh.
Gelioissigxonalarda tuprogning issiglik-texnikaviy hususiyatlarini aniglash .................... 210

Vardiyashvili A.A.

7-SHO‘BA. ENERGETIKA SOHASI UCHUN YUQORI MALAKALI KADRLAR
TAYYORLASH ..o 212

Issiqlik ta’minoti tizimlarida innovatsion texnologiyalar....................cccooiniiiinii 213
Koroli M.A., Isaxodjaev X.S., lvanisova A.R.
Til bo‘yicha to‘siq mavjud bo‘lgan hollarda o‘quv qo‘llanmalar bilan ta’minlashning

hususiyatlari (Qozog‘istondagi energetika mutaxassisligi misolida).................................... 215
Nadirova A.K.

Mugqgobil va gayta tiklanuvchi energiya manbalari sohasida kadrlar tayyorlash uchun

geoinformatsion texnologiyalardan foydalanish. ... 216
Nasrulin A. B.

Muhandislik ta’limi uchun masofaviy fotoelektrik laboratoriya .....................cccccninn 217
Petros X.A., Konstantinos N.M., Maykl P.T., Evangelos I.S.

Energetik xavfsizlikni baholashda indikativ yondashuvni qo‘llash ..................ccccocovvnnnne. 220
Mixalevich A.A., Zorina T.G., Avezova N.R., Dalmuradova N.N.

Parranda organik chigindisini siyraklanish rejimida anaerob qayta ishlash ..................... 222
Imomov Sh., Usmonov K., Tagaev V.

Qayta tiklanadigan energiya asosida ishlaydigan gibrid elektrostansiya................cccccoc.... 223

Rustamov N.T., Meirbekova O.D., Boboxon Sh.

“Jahonda va O‘zbekistonda past uglerodli rivojlanishning yangi ufqlari” mavzusidagi xalgaro
ilmiy-texnik konferensiyasi 23-24 sentabr 2022-yil.




CEKIUS Nel. SHEPTOITOJIHUTHIA..........oooiiiiie ettt e e e saae e e s snnnae e 40

CoBpeMeHHasi JHepPreTHYecKasi MOJUTHKA: IJ100a/IbHbIE U PerHOHAJIbHbIE ACHEKTHI......... 42
Muxanesuu A.A., I pebenvros A.JK.

JHepreTuKka, Kak YyIpaBjsieMasi OPraHu3alMOHHAsT TPOM3BOJACTBEHHasl CHCTeMAa:

TPAHCHOPMALIMA M PHCKH ....ovvviiiiiiiiiiie ittt sttt e s sb s b s e s e s b e s b e s ba e s ba s 45
Kpemxos M.B., Bopornoe M.B.
YciaoBusi popMupoBaHust ycToiiunBOi HepreTuku B KazaxcraHe ..........ccccooevevvieiiiennnen, 47

L'enomanosa 3.C., basapos b. A., Konakbaesa A. H., Mesenyesa A.B., Baneesa FO.C.
CpaBHHUTEJIbHOE HCCIeT0BAHUE HU3KOYTJIEPOAHON MOJTUTHKH B Pa3HbIX CTPaHax Mupa....49
3opuna T.I'., Yoacycu An, Crosso Jho

IlepcnekTUBBI Pa3BUTHSL HMCHOJIb30BAHUS THAPOAKKYMYJHPYIOIIHX JJIEKTPOCTAHUHMNA B
IHEProCUCTEME PeCITYOTIMKI Y30CKHMCTAH. ... ..ccciviiiiiieiiieesiieesieeesteessieesssseesssseesssneesssneessseees 51

Myxammaoues M.M., [{oncypaes K.C., Aboyaszus yyny A., Mypooos X.H.
Crnoco0bl peryJiMpoBaHusi aAKTUBHOM MOIIHOCTH B 00beIMHEHHOI JHEePreTHYECKO cucTeMe
IlenTpajbHOI A3MH B YCJIOBHAX NPEPBIBHOCTH BBIPAOOTKH BUD ..., 53
Tunnaes C.A., Xamuoos I11.B.
Obecneuenue 6e30n1acHOCTH QYHKUMOHUPOBAHUS IHEPrOCUCTEMbI B YCJIOBHAX MACIITAOH O
uHTerpanuu BUD B pernoHe LIEHTPATBHOM ABHME .........cocovviiiiiiiiiiiiiiic e 54
Hllamcues X.A., [llamcues b5.X.
JuexktpoeMkocTb BBII Pecny0umkn Benapych: aHaan3 B 0TpacjieBOM M PerHOHAJIbHOM
pa3spese, cpaBHUTEJBbHBIA aHaan3 co ctpaHaMu EADC ..., 56
3opuna T. I'., FOpxesuu O. .

Bonpocs! obecnieyenusi 6aanca NPoU3BOACTBA M NMOTPEOJICHUS JJIEKTPHYECKON JHEPruM B
IHeprocucTeMe Y30eKNCTaHa MPH BHeAPEHUH BO30OHOBIIsIEMbIX HCTOYHHUKOB HEPIuM .... 58

Mup3zaee A.T.
CEKHUSA Ne2. AJIBTEPHATHUBHBIE N BO3OBHOBJ/ISEMBIE HNCTOYHHUKHU
DHEPT I ...t et 59
Texymmue npodaemMbl JHePreTHKH Ka3aXCTaHa ... 60

Anuspos b.K., Anusposea M.b., Kubapun A.A.
KommiekcHoe uCnoIb30BaHHE THAPOIHEPreTHYECKOro MNOTeHHHAaJa Y30eKucTaHa B

YCTOBHAX M3MCHCHMS KIMMATA .....oouviiiiiiiiie ittt sieissiissits st ssas b s s sb s a e sha s b sba s na e e 62
Enucmpamos B.B., Bacunves 10.C., Myxammaoues M.M.

BouiHoBBbIe 3HepreTudeckne pecypcesl octpoBa I'vi3bliicyB B Kacnmiickom mope................. 65
Ilenoowcues A.M.

Konuenuus popMupoOBaHUSI HHTELJIEKTYAJbHBIX CHCTEM YIPABJIEHHS YJIeKTPOCHAGKEHHEM

TOPOICKIX COTEM ....veiiuiiiiiieieiiie et e et e e st e ettt e e bt e ettt e e be e e e be e e s be e e sabe e e ssbe e e snbe e e anbe e e snbeeennbeeennneeen 66

Anmonoe B.B., Baimypzuna JI.U., Kpomuna JI.A., Poouonosa JI.E., Daxpyrmna A.P.,
IHanvuesckuii E.B., Poouonos E.A.

Onenka TeXHMYECKOH BO3MOKHOCTH BBICOKOTEMIIEPATYPHOl MOAYJbHOH COJIHEYHOM
L) (1) T OO PR PR 68

Kounwues T.K., bexocan 3.5., Kaxamaii A.B.

Jlokanu3auusi NPOM3BOACTBA BeTPOIHEPreTHYECKOro o0OpPyI0BaHMA Ha MpUMepe
PABBUBAIOLIMXCSH CTPAH ....cc.veiuteareeasreesteessreassesasseesseeasneassesasseesseeasreeameeasseesmeeasneenreeanneennneaneennnas 69

bypanos 1.V

N
MexayHapoHast HaygyHO-TexHU4Yeckas KoHpepeHuns « HoBble ropu3oHTHI HU3KOYIJI€POIHOI O
pa3BuTHS B MUpPe U Y30ekucrane» 23-24 cenrsops 2022 r.




Hcnosab30BaHue COJTHEYHBIX CTAHIMI MHMKpPOreHepaluMd B KJIMMATHYECKHX YCJIOBHUSIX
D o1 Y o /0 (T 71

Cragpapux A.U., Kucenesa C.B.
Mopdoiornueckue, 3JeKTpopu3nuecKkue W onTuveckue cBoiictBa 1ieHok ITO,
Mo y4eHHBIX MOTU(PUUUPOBAHHBIM CVD-METOMOM.........ceviiiiiiiiiieiiie e 72
Kymaumypamos A., 3y¢hapoe M.A., Kabynos P.P., Xasxcues M.Y.
OcHOBHbBIE NYTH JajIbHENIero COBEPHIEHCTBOBAHUSI CTPOMTEJbHBIX HOPM U HPaBUII
«YCTAaHOBKH COJIHEYHOI'0 IOpsiYero BOJAOCHAOKEHUSD> € LeJbI0 HMIHPOKOMACIITAOHOIO
BHeJpeHHs] HMHHOBALMOHHBIX PpelIeHUuil /151 TOBbIIEHUA HHeprodg¢eKTUBHOCTH

NMPOEKTHPYEMBIX I'eJIN0YCTAHOBOK B KIMMATHYECKHX YCJIOBHAX Y30€KHCTAHA .................. 75
Pawuoos IO.K.

Pa3pa6oTka 3¢ peKTHBHBIX COTHEUYHBIX 3JIeMEHTOB Heopranudeckoro CsPbls mepoBckura ¢

MOMOIILIO IBYKPATHOI0 METO/1a IEHTPU(YTHPOBAHNS B ATMOC(HEPHBIX YCJIOBHUSAX............. 77

Hypymbemosa JI.P., Typeynéoes A.H., boiinaszapos HU.P.

Hcnoab3oBanue MUKPOI IC ¢ CymiecTBYIOIIMMHU THAPOCHCTEMAMIY .....ocvvvvveiriiaineenineennness 78
Myxammaoues M.M., [{xncypaes K.C., A60yazu3z yyny A.

HccnenoBanuue mapamMeTpoB JIOKAJLHOH JJIEKTPUYECKOH CeTH B TOYKE MOAKIIOYEHUs!

HHBEPTOPa GOTOIIEKTPHUECKOI CTAHIMHE MAJIOH MOIIHOCTH B peskuMe «ON-gridx» ............ 80
Mamuanoe H.A., Mupzaes A.A., FOcynos J.T., Coouxos @., Xyoaiinazapos A.Il,
Mamuanos H.H.

IToBbIIEHHE 3¢ deKTUBHOCTH HCIO0JIb30BAHUS THAPOIJIEKTPOCTAH U B

3JIEKTPOIHepPreTu4ecKoi cucremMe PecnyOuKHM Y30CKMCTAH ..........ooovviieiiiieiiieeiee e 82
Ypuwes B.Y., Jonuépos T.O.

OO0 onTUMAIBLHOM YIJIe HAKJIOHA (POTOIIEKTPUUECKHUX MOAYJIeH K TOPU3OHTY .......ocrvvennneens 83

@puo C.E., Jlucuyxasa H.B., Mymunos L1I.A.
IleHTpaan30BOHHOE aNNapaTHO-MPOrPaMMHOE YIpPaBJIeHHE TeJHMOCTATAMHU COJHEYHBIX

11 (c )7 O TSP OP R UPPTRUPRPPRN 85
Hypmamos IIL.P., Myxameoues 3.]]., Ax6apos P.FO., ITyromos J].A., Exy6xonos H.A.

Bo3M0KHOCTH IPUMeHEHHS PA3JIHYHbIX THIIOB MJIEHOK B COJTHEYHBIX CYIIMIIKAX .............. 86
Paxumoe P.X., Myxmapoes /[.H.

N3mepenue creneHn YePHOTHI (POTOITEKTPHUECKOTO MOYJIIS ....ocvvvrvriniiniirieiinsnnssies s 87

Mymunos P.A., Ymamypaoosa LILF., [{eickun B.I'., Tyxpamynnun O.D., [{xcymamypamos K. A.

I'uapoaunaMuyeckue NMpoiuecchbl, MPOUCXOASIINE B COJHEYHBIX BO3AyXOHArpeBaTeJbHBIX
KOJIJIEKTOPAX € BOTHYTBIM BO3AYXOBOAOM A0COPOCPOM........coeiiiiiiiiiiiiiiieiceiee e 88

Ab6oykapumos b.A., Kyukapos A.A.
JKCNepUMEHTAJIbHOE Hcc/ieioBaHue (POTOIIeKTPpUUYecKoil TerioBoii 0aTaped Ha OCHOBe
TOHKOIIJICHOYHOM CTPYKTYPbI B €CTECTBEHHBIX YCHOBHSIX ......ooivviiiiiiiriesiinsniesiee e siee e 90
Kypaee U.P., FOnoowes HU.A., )Kypaesa 3. 1.

Metoauka o0padoTKU PpPe3yJibTATOB 3JKCIHEPUMEHTAJBHBIX HCCJIeI0BAHUNA JTHEBHOIO
KOJINYeCTBA HAKOIUIEHHOT0 B €eMKOM NPHEMHHKE MO0JIE3HOI0 TeIJia MJIOCKHMX COJTHEYHBIX

BOAOHATPEBATEIBHBIX KOJICKTOPOB........coitiiiriariesireasteesnreareesneaseessneaseessesasseessnessneesneanseens 92
Kacumos @.111., Huszos llI.K., Ynyemypooos M.T., [llooues b.T.
Bapu3oHHbIe NOKPBITHS 1JI51 OPTraHHYECKHX COJTHEUHBIX WIEMEHTOB ........oovvvevirnriieeiennnnns 94

Cyneumanos C.X., Oxcencenonep B.JI., Joickun B.I"., [Jocanxnuy M.Y., Kynaeuna H.A.

MexayHapoHast HaygyHO-TexHU4Yeckas KoHpepeHuns « HoBble ropu3oHTHI HU3KOYIJI€POIHOI O
pa3BuTHS B MUpe U Y30ekucrtane» 23-24 cenrsops 2022 r.




Bonpocsl onTUMH3aUN, KOMIILIOTEPHOE MOIeJIMUPOBaHNe U BU3yaau3anus kod¢pduumuenra
3¢pPekTUBHOCTH PadoThl ONTHYECKHUX CHCTEM COJHEYHBIX TeYeldl M  COJHEYHBIX
DITEKTPOCTAHIIMI .......ooiuviiiitiiiiiitteasttteastteessttee sttt e sbe e e s be e e aabe e e ssbe e e aab e e e asbe e e aa b e e e nbb e e e nnbe e e nnbeeenbbeeeseeas 95

Kouwues T.K., bexocan 3.b., Capubaes A.C.

Ilpumenenne anaroputma Bepupuxanmu LORaWAN B cucremax B0300HOBJISIEMON
€Y (5 1) S0 17 0 TP 97

Capuvioait M.A., Camiibanouesa @.A., Capubdaes A.C.

OuneHka BO3MOKHOCTH MCIOJIb30BAHMSI CBETONPO3PAYHBIX OIrPaKIeHUd HA KepaMHUYeCKOu
OCHOBE B NACCUBHBIX CHCTEMAX COTHEUHOTO OTOTICHMS ....c.vvvieirriainriiesiiieesineeesireeesineessnneeans 99

Paxumos P.X., Camues K.A., Apabos J[.X.

CTpyKTypHBbIe CBOHCTBAa TOHKHMX IIeHOK SbxSey, mosydenHbix Meroaom XMIIO nas
COJTHEUHBIX DJTEMEHTOB ......uvvieiiieeesiiuuttteteteeessaaststeteesaeesssaassttseeeaasesssasssbeseesaaessssnssrsseeeeseessnnnnss 101

Paszvikos T.M., Kyukapos K.M., Tusanos M. C., Opecawes b.A., Xyppamos P., Hcaxos /I.3.,
Onumos A., baiiko /{.C., llonsax H.U., Koponux O.B., [llapunos I11.]].

N3mepenne BBIXOAHBIX MNapamMeTpoB  (OTOIJIEKTPHYECKOH CTAHIMH HAa  OCHOBE
MHKPOKOHTpPOJLIepa U nepeaaya JaHHbIX Ha peructp Modbus RS-485...............ccoene 102

Mamuanos H.A., Kyimamos X X., Mymunoe LLLA., ’Kymaboes A.A.

IIporuo3upoBanue >¢pdexkTUBHON ITMHAMHMYECKOH BS3KOCTH HAHOKHIKOCTEH HA OCHOBE
MYHT u CuO ¢ ncnoib30BaHHEM SMIMPHUYECKUX MOTCTICH ........cvvvviiiiariiiiaiiieniiee e 104

Axamos XK.C., Kypaes T.HU., Xanumos A.C., Kapumos T.K.

HekoTopbie CBOWCTBA repMaHOCHIHIIHIOB HUKEJIsl, H3TOTOBJIEHHBIX HA OCHOBE 00bEMHBIX
KPHCTAIIIOB STL-xGBX 1. tevtiatitiitiiti sttt ettt bbbttt ettt b bt b e 106

Mamuanose H.A., Boboarconos K. A.

TexHoJIOTHH AKKYMYJIHMPOBAHHUA TeNJOBOW JHEPrHM [JIsi MCHOJbL30BAHMSA B CHCTeMax
COJTHEYHBIX COOPYIKCHIMHE . ......ocuviiiiiiiiiiiiii ittt sb e n e sra e 108

Kypaes O2.T., Kypaes T./].

Bo3MokHOCTh HCC/IeI0BAaHUS BJMSIHHS BHEIIHUX (PAKTOPOB HA COJIHEYHbIe NMaHeJIH B
JIA0OPATOPHBIX YCIIOBHIIX .....vviiiiiiiiiitiatisiitiestesssbeesbesssss s sh e s s b e e sb e s s sn e s sh e s s b e e b e s san e e sb e s s b e e b e s sane e 109

bazapbaes P., Alxyoos K., Kypbanos /., Kapascanos C.

MogaeanpoBanue 0M0JOTHUYECKOI MPOAYKTUBHOCTH ObicTpopactyuleii uBbl (Salix alba) B
KA4eCTBE BO30OHOBJISICMOI0 HCTOYHUKA JHEPIHH .....oovvviiiiiiiiiie it 110

Bymuvro A.A., Poobkun O.HU., Apmemuyk C.B., Apmemuyx M.C.

Hccnenopanne IMHAMMKHM HM3MEHEHHMS BBICOKHX TapMOHHMK Ha TpPéx ¢a3zax B TOYKe
noak/Ja4YeHuss nupepropa ®IC MomHOCTHIO 9 KBT K JIOKAIBLHON 3JIEKTPUYECKOH ceTH B

PEKHME COM-BIIAD ...t 113
Mamuanos H.A., Mupszaee A.A., Ocynos J.T., Coouxos @., Xyoaiinazapos A.Il.,
Mamuanos H.H.

Pe3yﬂbTaTbl I/ICCJIe):[()BaHI/Iﬁ BJIMAHUA KOHHECHTPpaAIMM YaCcTUIl H TOJJIIMHBI CJ0s Ha
ONITHYECCKHUE XAPAKTCPUCTUKH HAHOKHUIKOCTH HA OCHOBE€ MHOTIOCTCHHBIX YIJVIEPOAHBIX

HAHOTPYOOK ...ttt ittt h e b s e b e e s b b e e b e s s e e e sb e e s e e be s sn e e sra e 114
Axamos XK.C., Komunos A.I'., ’Kypaes T.U., 'annapos V.

HoBblii ucTOYHMK aTMocdepHOro AaBiieHHsI - BO300HOBJsieMasi ajlbTepHATHBHasi

) (5 1) 1 C PP P PR 115

Paxmanos T.T.

N
MexayHapoHast HaygyHO-TexHU4Yeckas KoHpepeHuns « HoBble ropu3oHTHI HU3KOYIJI€POIHOI O
pa3BuTHS B MUpPe U Y30ekucrane» 23-24 cenrsops 2022 r.




I'eomeTpuyeckass ONTHUMH3ALMS COJTHEYHOr0 3JIEMEHTa M3 aMOP(HOro KpeMHHS H
uccie0BaHHE BJHSHUS TEMIEPATYPHI HA €0 CBOMCTBA .......c.eoiviiiiiiiiiiieieiee e 118

Anueg P., I'ynomos K.
CucreMbl aBTOMATH3MPOBAHHOIO0 KOHTPOJISI BJIAKHOCTH TMOYBBI C WCHOJb30BAHHEM

COTHEYHBIX (POTONTEKTPHUECKHX CHCTEM ....voiiuiviiiiiieiiniesintesseeesteesssseesssesssssessssseessseesssses 119
Pacaxoooicaes B.C., Axmaoxconos V.3., Omypberosa I K., Aovinos Y.A., Xamoamos A.P
I'mOpuaHbie ¥ HHTETPUPOBAHHBIE METOIbI HAKOIICHUSI JHEPTHM .......ooeeivriaiiieaiieenineeanens 120
Xowumos /[.Y, Paxmamwoes U .H.
CEKHUS Ne3. BOAJOPOAHAS DHEPTETHUEKA ........ooooiiiiie e 122
Maker ruOpuUIHOH »JHepreTH4ecKoil YCTaHOBKH Ha ocHoBe BHUD wu BogopoaHbix
0O G (1 (1) 3 7 PP RSP RTPPRPPR 123

Menvuwukos A.A., Tapacenxo A.b., Boxuoos A.Y.

Ju3aiiH u pa3padoTKa HOBBIX HAHOCTPYKTYPHPOBAHHBIX AKTHBHBLIX (POTOIJIEKTPOIOB

BUAUMOr0 cBera Ha ocHoBe TiO2 HaHocTepikHell AJs NPOU3BOACTBA COJHEYHOIO

13101 (1) 11031 © T OO PR TP RO PPRP 125
Hlaucnamos V.A., Yoaiioynraes C.H., Kooupos M.C., Myxumos K., Pyzumypaoog O.H.

H3BJeyenue Boaopoaa u3 Boabl ¢ npuMeHenneM Ce(O2 B COJITHEYHOM peaKTOpe ¢ MOMOIIbIO

KOHUEHTPHPOBAHHOIO MOTOKA COTHEYHOTO MBIYUEHMSI ....ecvviveeiieneiniienteeiesieesieeneesinenseenens 126
Axamog K.C., Axmaodos X.C.
Iosryuenne 3eJIEHOT0 BOAOPOAA, HCIIOJIb3YS COTHEUHYIO JHEPIHIO ......oovveirierienininreenenens 128
Cobupos FO.b., Maxmyooe C.11I., Xonos L1I.P.
CEKHUA Ne4d. HUBKOYTJIEPOAHOE PA3BBHUTHE ............ccoooiiiiiiiiic 130
JHepropecypcHbie, 3KO0JOTHYeCKHe, CONHAJIbHBbIC ACHEKTHI Iepexoaa Y30eKHCTaHa Ha
HHU3KOYTJICPOIHOC PABBHTHE ........vviiitiiiitiiiitieaiteeastste s e e sbe s e st e s san e s ssr e s s ssre s s sen e s s ann e e s nnn e e snnees 131

3axuooe P.A., Tadaxcues V. A., Kucenesa E.U., IOcynos Ju. T., Maxammaoueg @.M.

Hcnoab30Banne NPUHIMIOB COJTHEYHOMH APXUTEKTYPHI B FPA’KIAHCKOM CTPOMTEIbCTBE 1A
MOBBIICHHUSA JHEPTOIPPEKTHUBHOCTH 3TAHMIM .......oooiiiiiiiiiii i 133

Enucmpamos B.B., Kpacnooiwcen C.E.

Kom0uHnpoBanHoe uCIOJIb30BaHME BO300HOB/ISIEMbIX HMCTOYHMKOB JHeprum Ha 0ase
ACHEeHTPATH30BAHHOM JHEProCUCTEeMbI s NOBBILICHUS 3} PeKTHBHOCTH
FHEPTOCHADIKCHII........ceeeveenreeieiesteesteeeseesse e e e e s st e e e sse e e s e e nse e e ne e as e e r e e n s e e e n e e nne e e neesnneenneennneenns 135

Myxammaoues M.M., Vpuwes b.

PacueTHO-TeopeTHyeckoe MCCJIeA0BAHUE TeMIEPATYPHOro MOJisi B MNPOAYKTax NpH
HHQPAKPACHOM HATPEBE .......ovvieiiientieieeasieessreaseessseaseessseaasesssseasseeasseaasesasseenseesnneennesanneensneanns 136

Kenoicaes U.I'., Abovipaxman yyny K., Abynosa H.JL., Typcynbaes K. JK.

Huskoyr/iepoaHble TeXHOJIOTHH NEPEPAGOTKU TOPHBIX MOPO/L.......cvervviereerireareesieeareenneanns 138
Hatizynnaxanos M.C., I[lapnues O.P., Axbapos P.FO., Xonmamos A.A., Kapuuesa H X.

Pa3paborka KOHCTPYKLMH " MaTeMaTH4ecKoe MoO/1eJIMPOBaHNe

MHKPOTHIPO03JIEKTPOCTAHIINHU, ATANTHPOBAHHON K HU3KOHATIOPHBIM BOTOTOKAM ............ 140

Mameoos P.A., V3zaxos I 'H., Caghapos A.b., Xamamos H.A.

Il'apmMoHMKHM HANPSIKEHUS] M TOKA B TOYKe MOAKJIIOYEHHUSA (POTOINIEKTPHYECKOH CTAHIHUHU
MOIIHOCTBIO 20 KBT K JIOKAJTIBLHOM 3JTEKTPHUYCCKOM COTH ......vvvveeiiiiiieeaiiieeessiineeessinneee s 142

Mamuanos H.A., Mupzaes A.A., Xacanoe F.X., Coouxos @.D., Xyoatinazapos A.11.

N
MexayHapoHast HaygyHO-TexHU4Yeckas KoHpepeHuns « HoBble ropu3oHTHI HU3KOYIJI€POIHOI O
pa3BuTHS B MUpPe U Y30ekucrane» 23-24 cenrsops 2022 r.




Meton omnpenesieHdsi BOJbTAMIIEPHBIX XaAPAKTEPUCTHK (POTOIIEKTPHUUYECKHX MOIYyJell H
BEPHPUKALMA PEBYIIBTATOB ......uvviiiiiiiiiiiiitiiessiiie s siaie s iaa s s s b s s e e s e s e s b e s s sbb e s s nbn e snre s 144

Axaodos JK.3., Pacaxoooicaes b.C., Muponumos A.U., Axmaodconog V.3., Kynoawes I'.O.
KoHCTpYKTHBHO-TEXHOJIOTHYECKHE W JHEPreTHYECKHe MapaMeTpPbl 0MOra3o0Boi YCTAHOBKU
MJIs  oD0ecmeyeHHUs] CHUCTeMbl TeNJIOCHAOKeHUsI M BEHTWISIIUUM HAa NpuMepe o00beKTa
N0 0100307 PPN 145

Asezosa H.P., Ycmanos A.FO., Kypanos M.A.

JHepreTuyeckasi 3PPeKTUBHOCTL NPHUMEHEHHS] COJTHEYHO-TENJIOHACOCHBIX YCTAHOBOK B
CHCTeMAaX TeMJI0XJ1a10CHAOKEeHNS CYIINIbHO-X0J0AUIBHON KAMEPDI ......ocovvvreiiieaiieennnnen. 147

Vsaxos I'.H., Hopacumos V. X., Pyzukynoe [ FO., Ky3ues O.A.

Bbibop u 000CHOBaHMe PpPANMOHAJBHBIX TeXHMYECKMX PpelleHull I CHCTeM
3JIEKTPOCHAOKEH U Kapakaanakckoro PernoHaJLHOTO $puanana
AKDB «¥Y31poMCTPOHOAHK» HA OCHOBE COTHEYHOM IHEPTHM ......ooovvvvieiriiairiieireesninee e 150

Aegezosa H.P., Paxumos 3.1O., [anmypaoosa H.H., H3zzamunnaes )K.O., Boxuoos A.Y.,

Tapacenxo A.b., FOooawee U.U., Mamkapumos X.H., Aozapos b.C.

Temno3amuTa 31AHUN MPHA COTHEYHOM OTOIICHMM.........oeeeiiirreeiainneeeasntreeessssnneeesannneeessnnees 152

Knviues LI U., Kenocaee U.1., 3oxuoos M.T., Mapaszaxos I11.A., Tawesa I11.C.

OueHkKa 0CHOBHBIX TEIIOBBIX M JHEPreTHYEeCKUX MoKa3areJeid mapadoJJoluIMHAPUIECKOT0
KOHIECHTPATOPA . .....ceiiutiieitiieittiesiste st s sis e s sss e st st e s b e e e s b e e e s b e e e s b e e e s b e e s sa b e s s sbb e e s sa b e e s sa b e e s nab e e s br s 154

Asezosa H.P., Xaummyxameooeg A.D., Kypanose M.A.

IlianupoBaHne cUCTEMBbI TeEMJIOCHAOKeHHSI 00BEKTOB >KHUBOTHOBOJACTBA H O0ecneYeHHI0
HEOOXOUMOT0 MUKPOKITHMMATA B HIIX ....eeeeutieiiiieainiestetestntesteeesssesssseesssseesssseessssessssseesssnes 156

Asezosa H.P., Ycmanos A.10., Kypanoe M.A.

Pa3Butne masioi 3Heprerukn Pecny0uanku Y30eKuCTaH, OCHOBAHHOWH HA MCNOJIb30BAHHUU

BO300HOBJISIEMBIX HCTOYHUKOB THEPIHH ......ooivviiiiiiie ittt siee st 158
Caunoeg 3.V., Pvioicuuenxo O.P.

CEKIMUS Ne5. JKOJTOI'MYECKHUE IMPOBJIEMBI DHEPT'ETHKMH ... 160

JHepreTudeckue xapakrepucTuku COC Ha MOBEPXHOCTH COJTHEYHBIX TOMOB B Buje cdepbl

11010 R 001 | 1 T T PRSPPSO TUPRPPP 161

‘Cmp€6l<‘06' L C.L Ilenoorcues A.M.

CoBpemeHHasi M ePCNEKTHUBHAS POJIb BO30OHOBJISIEMOil JHEPreTUKH B CHUKEHHH IMHUCCUH
CO2 B POCCHM ... ettt et ettt e et e e e e e e e e e e e e e e e e e e e e ens 162

Hegeoosa JI.B., Conosves /. A.
K Bompocy u3ydeHusi KIMMaTHYeCKUX NMoKa3areaeid B depranckoil AoJMHe 32 MOCJeHHe
01710 25 (T 165
Asezosa H.P., A3umos V., Paxumos 2.10., @®puo C.E., [laimypaoosa H.H., Mymunos 111 A.,
Haosiemumounos 3.3.

MO[[C.]II/IpOBaHI/Ie C/KUTI'aHMd TBEPABIX OTX0A0B M BOAOPOAOCOAECPIKALIECIO TOIJINBA B TOIIKE
kotya TII-14A nuisi CHUKEeHHS TOKCHYHOCTH NPOAYKTOB CTOPAHHMSA. ......ooovviirieiirinie i 167

Banuynnuna E.C., 3ucanwun M.T".
K Bonpocy 3ameneHusi npMpoIHOro ra3a Jjsi 000rpeBa miaBareJbHbIX 0aCCEHOB ........ 169
Boxuoos A.Y., Apzues 3./[c., [llepmamosa M.b.

K Bompocy pa3pa0oTKu HOPMATHBHBIX JIOKYMEHTOB B 00JIACTH COJIHEYHOr0 TEIJIO- |
.8 601 (118§ 117 X2 1 0/ 0 (T 171

Boxuooe A.Y., /lexxonosa M. X., Yayemypooos M.T., lllooues b.T., Ilanscues U. 1.

N
MexayHapoHast HaygyHO-TexHU4Yeckas KoHpepeHuns « HoBble ropu3oHTHI HU3KOYIJI€POIHOI O
pa3BuTHS B MUpPe U Y30ekucrane» 23-24 cenrsops 2022 r.




IKOJOTHYECKHE ACTIEKTHI CTPOUTEIHCTBA MACCUBHBIX IOMOB ......coovviiaiieeaiieesireessineesniness 173

Jaimypaoosa H.H., Illepmamosa M.b., [ammypadosa Hacuba, Xowumos JI.,
Paxmamwoes U., Hacpuoournos C.

CEKIIUA Ne6. DQHEPI'OO®PEKTUBHOCTD, DHEPI'O- U PECYPCOCBEPEXKXEHHUE

.......................................................................................................................................................... 176
CucreMbl ynpaBJieHHsl COJTHEYHBIMH 0aTapesiMHu /sl OJTy4YeHHsl Telia, X010, BOJ0OpoAa
U APYTHX MOJE3HBIX MPOMYKTOB ....coutiiiiiiiiiiiiiiitie sttt siai e s b s s s s s bbb e nab e bne s 177

Menvuwukos A.A., Ilonenv O.C., Tapacenko A.b.

MeTtoanka pacuera 3JHeprodp@eKTUBHOCTH IKCIUIyaTHPYeMbIX TeIUIOBBIX ceTeil
0eCKAHAJIBHOM MOA3EMHOM MPOKIIAIKH ......ovviiriiiriaieeitriatessneasseessneesresssneessesssneessesaneeseee s 178

Tennep I0.A., llmenesa A.O.
TepmoauHaMuYecKasi ONTHMHU3AIUS COTHEYHOTO MAPAGOJTONMITUHIPUYECKOT0 KOJLIEKTOpa

C HAHOKUAKOCTHIO B KAYECTBE TEILTOHOCHTEIIM «..vvvuneeeeereeetssnsssesesssesssssnnnsssessseessssnnseseeeseeens 179
Kuvuu JILU., bopucenxo A.T.
IMoTeHuMam 1 pa3BUTHE HHHOBALMOHHBIX TEXHOJIOTHH MCTOJIb30BAHUS YIJIA.........c........ 180

Kpemkoe M.B., Kenveunbaes A.H.

Co3naHue KOMIBIOTEPHOI apXMTEKTYPbl U OLCEHKA 3HepPreTH4YecKMx mokasareiaei PV -
COJIHEYHOM CTAaHIUM B IporpamMMHoii cpeae «Shadow Analyzer»...............cccocoveviiiiicnnnnnn 182

Kotnwues T.K., bexowcan 3.5.

JHeprocoepe:keHHe B JOMAIIHEM XO03siicTBe: TOBeIeHYeCKHE MOJeIH M NPOosJieMbl
PEATTHMBAIIME ........eeeuvieeisteeessteeastaeeassteessstaeasaeeateeeasbeeeasbeeeaabeeeanbe e e as b e e e aRbe e e as b e e e nnbe e e nnbe e e nnbeeennbeeennes 184

bypeanos P.A., Anmwinbaesa J.P., Ypazoaxmuna JI.P., Maiimaxosa J1.B., [Jononuna E.A.

IlepepaboTka oTX010B oOTpadoTaHHOr0 siAepHoro TtomauBa ADC B cradWiIbHbIE
1171 V1) 118 O PP PP TP 186

@eoopos C.B., bonoapes A.B., @axpyrnuna A.P.
Onpenenenne ONTHMAJBHONW TOJIIMHBI YTEIUIUTEAS] JUIA  Pa3JIUYHBIX OpPHeHTAnMii

HAPYKHBIX CTEH JKHJIOT0 10MA B TaIKEHTE, Y30CKHCTAH ........ccoiviiiiiiiie e 189
Ilempoc [c.A., Deancenoc U.C., lllaucnamos A.1Ll., A60ynnraes H.A.

ABTOHOMHBIN HCTOYHHUK NICKTPOIHEPTIHH ....covviniiiiiiitieiiis it 191
Janues X.C., lllanveun E.C., Kynoawos O.X., @atizumamos b.H.

Ko06a/1bTHTOBBIE CTPYKTYPHI IS TOIVITMBHBIX JIEMEHTOB ........oovvenriiieiienieniresieenreanenneennas 192
Iauzynnaxanos M.C., Ilepmamos IK.3., Pasxcamamos O.T., Hooupmamos 3.3,
Kapumosa I'.111.

Onpenenenne cpoka CJay:k0bl MOJHUMEPHBIX MATEPHAJIOB Ha CBETOCTOHKOCTH K

BO3JCHCTBHIO COTHEUHOTO TIOTOKA ......ccvvvuunniiiiiiiitrttiiseeesesesstssiasesessssssssssasssessssesssarssseseessensns 194
Cobupos 10.b., Maxmyooe C.11I., Aboypaxumos @.D.

TennoBble aKKyMYJISITOPbI U UX IPHUMEHEHUE B TCITIMIIAX ....ocvvvvvriiiiiiirieirin e snee e 195

Pacaxooocaes b.C., Axaoos K. 3., Junuwamos O.Y., Ipmexosa 3.K., Tokonosa T.C.
TemoTeXHHYEeCKHE M  TEeXHHMKO-D)KOHOMHMYECKHE TO0KA3aTeJIH CEe30HHBIX ILIOCKHX
€MKOCTHBIX COJTHEYHBIX BOJOHATPEBATEIBHBIX KOJJIEKTOPOB ......cccivvviaiiiiaiieeaiiieeanineesineas 196

Hussoe LK., Kacumos @.111., Boxuoos A.Y., Abdyxamuoos /1.V.

KayecTBeHHOe XpaHeHHMe JIMMOHOB, BbIPallleHbIX B AaBTOHOMHOW JBYXCKATHOM
N 0 (0 S 1 80 0% 1 (ST 197
FOnoawes U.A., Bomupos b.M., I[Iynamosa JI.M., Kypbanog FO.M.

N
MexayHapoHast HaygyHO-TexHU4Yeckas KoHpepeHuns « HoBble ropu3oHTHI HU3KOYIJI€POIHOI O
pa3BuTHS B MUpPe U Y30ekucrane» 23-24 cenrsops 2022 r.




Bonpochl mporpaMMHO#i peau3aliH CHCTEMbI JHATHOCTHKH TEeXHHYECKOTO COCTOSIHHUS
MOITHBIX ATPETATOB......ccuutteiuttiaiutttaauteteauteeaasteeaaseesaassteaaseteasseeabeeeabeeeasbeeeasbeeessbeeeanbeeesaneeensreas 198

Toupos O.3., Xanuxoe C.C., Toupog 3.T.
O kubepdusmyecknx MeToAaxX MPOBEIEHUS] IHEPreTHYECKHUX 00CJIeTOBAHMNA M ayIUTOB

jiekTpuueckux cereii HampsKeHHeM 0,4 — 10 KB.........coooo i 200
Paouonosa O.B., Cumoukos P.A., Hypanues T.X., Opsumboes O.A.
XapakTepHbIe THH I'0/1a TEMJOBBIX HATPY30K 3AHUNH B Y30EKHCTAHE. .......ccovvieveeineanneane 201

Xanumos A.C., Axamoe JK.C.

Bausinue nmorepb M3jIydeHHeM HA KO3 (UIMEHT TeIUIOBBIX MOTEPb MJIOCKUX COJTHEYHBIX
N 81 (0 1 1) £ 1) SOOI 202

Knviues LLLU., Kenscaee U.I'., Typcynoaes K.IK., baeviwes A.C., Mapa3zakos L1 A.
YMHass U HajexHas HHQPACTPYKTYpPa KAK OCHOBHAsI CTpPaTerusi HeprocoepexeHus W

pecypcocOepe:keHHsI B COXPAHEHUH KOHCTPYKIMIA U CTPOUTEIBCTBE .......c.vvvenveeineaieerinennns 204
Taxupos LLI.M.

Ili1eHOYHbIE COJIHEYHbIE CYIIJIKHA c Pa3IMYHBIMU CBETONMPO3PAYHBIMHU

OTPANKITEHMIIMIE ......ooeivveeiseeessteeesssesesssesessseeaassesaassssasseeasseeeaabseeaabeeeasbeeeasbeeeasbeeennbeeensbeeensbeenseeas 206
Paxumoe P.X., Camues K.A., Mupzaes M.C., Xuxmamoe b.A.

BHenpenue Me:kIyHAPOAHBIX CTAHIAPTOB B CEKTOPE COJTHEYHBIX TEXHOJIOTHIA ................. 207

Kum O.C., Axaoos )K.3., Kynoawes I'.O., Muponrumos A. 1.
O06o0menHass MaTeMaTH4yecKasi MO/IeJIb M CTPYKTYpPHasi cXeMa 4YacTOTHO-YNPaBJisieMbIX

JIEKTPONPHUBO/I0OB OOIIENPOMBIIIIEHHBIX MEXAHM3MOB ......oooivviieiiieeeiieenineessneessssessssneesnens 208
Toupos O.3., Toupos 3.T., ¥Ypokos C.3., Amoes L1111
OnpeneneHus TEMIOTEXHUNYECKHX CBOMCTB MOYBBI B TeTMOTEIIMIIAX .......vvernveeireaneeerieenns 210
Bapousweunu A.A.
CEKIIUSL Ne7. HOAI'OTOBKA BbICOKOKBAJIM®UIIMPOBAHHBIX KAZIPOB  JIJISI
DHEPTETHUECKOMUM COEPDBL...........ocooiii s 212
HNHHOBATHOHHDBIE TEXHOJIOTHH B CHCTEMAX TEIJIOCHAOKEHHMS .......cvvvvveeeiiieiiiiiieseeeeeeeeeanann, 213

Koponu M.A., Hcaxooxcaes X.C., Hsanucosa A.P.
OcobenHocTH oGecrnieyeHUs1 Y4eOHbIMH NMOCOOUSIMH NPH HAJTUYHMHU A3BIKOBOro 0apbepa (Ha

NnpuMepe CeHATbHOCTH JHepreTHKa B Ka3axcTaHe) ... 215
Haouposa A.K.

Hcnoan3oBanne reonHGpoOpMaANMOHHBIX TEXHOJOTHH AJs MOATOTOBKHM KaJpoOB B 00JIaCTH

AJIbTEPHATHBHBIX M BO300HOBIAEMBIX HCTOYHMKH JHEPTHH. ......ovviiiiiinieiinniiie e 216
Hacpynun A.b.

YnanenHas (poTod1eKTPpHYECKasi J1A00PATOPHUS /ISl HHXKEHEPHOI0 00pPa30BaHMA............. 217
Ilempoc X.A., Koncmanmunoc HM., Maiikn I1.T., D6ancenoc U.C.

IIpumeHeHNe NHAUMKATHBHOIO MOAX0/1a MPH OLleHKe JHePreTH4ecKoil 0e30NMACHOCTH ....... 220

Muxaneeuu A.A., 3opuna T.I'., Aséezosa H.P., /larmypadosa H.H.

Pa30aBiieHne OprannyecKuX 0TX010B NTHIEBOJACTBAB AaHAIPOOHOM pe:kuMe 00padoTka.222
HUmomos L11., Yemonos K., Tacaes B.

I'uGpuanas sHeprocTannus padoraomasi Ha 6a3e B0300OHOBJISIEMOIi JHEPTHUMH...............224
Pycmamos H.T., Meupbexosa O./]., babaxan I11.

N
MexayHapoHast HaygyHO-TexHU4Yeckas KoHpepeHuns « HoBble ropu3oHTHI HU3KOYIJI€POIHOI O
pa3BuTHS B MUpPe U Y30ekucrane» 23-24 cenrsops 2022 r.




SECTION Nel. ENERGY POLICY oottt 40

Nowadays energy policy: global and regional aSpects ..........cccccveviveieiiesiese e 43
Mikhalevich A.A., Grebenkov A.zZh.

Energy as a managed organizational production system: transformation and risks ........... 46
Kremkov M.V., Voronov M.V.

Conditions for the formation of sustainable energy in Kazakhstan.............ccccccocooiinnnn, 48
Gelmanova Z.S. Bazarov B.A., Konakbaeva A.N., Mezentseva A. V.

A comparative study of low carbon policies in different countries ..........ccccccooeviviveiienieennns 50
Zoryna T. G., Zhuxi Yang, Xueyao Liu

Technical and economic efficiency of pumped storage power plants in Uzbekistan ............ 52

Mukhammadiev M.M., Dzhuraev K.S., Abduaziz uulu A., Murodov Kh.N.

Ways of regulating active power in the Central Asian united power system under conditions
of intermittent renewable energy generation............cccooveiiiie e 53

Tillaev S.A., Khamidov Sh.V.

Safety ensuring of the power system functioning under the conditions of large-scale
integration of RES in the region of Central ASia ...........ccccooieiiiiiiiccecc e 54

Shamsiev Kh.A, Shamsiev B.X.

Electricity intensity of GDP of the Republic of Belarus: An analysis in a sectoral and regional
context, including comparative analysis with EAEU COUNTIIES ........cccevvvieviveieiieneee e 56

Zoryna T. G., Yurkevich O. 1.
Issues of ensuring the balance of electricity generation and consumption in the energy system

of Uzbekistan during the introduction of renewable energy SOUICES ...........ccocceveniriininnnnns 58
Mirzayev A.T.

SECTION Ne2. ALTERNATIVE AND RENEWABLE ENERGY SOURCES.............cceeee.. 59

The current energy problems in Kazakhstan ... 61

Aliyarov B.K., Aliyarova M.B., Kibarin A.A.
Integrated use of the hydropower sources of Uzbekistan in the context of climate change.63
Elistratov V.V., Vasilyev Y.S., Mukhammadiyev M.M.

Wave energy resources of Gyzylsuv island in the Caspian Sea..........cccceevevveiieveivieieeseennn, 65
Penjiyev A.M.

The concept of formation of intelligent control systems of power supply of urban

L0153 L1V USROS PP PPN 67

Antonov V.V., Baimurzina L.l., Kromina L.A., Rodionova L.E., Fakhrullina AR,
Palchevsky E.V., Rodionov E.A.

Evaluation of the technical capability of a high-temperature modular solar installation....69
Koishiyev T.K., Bekzhan Z.B., Zhakatay A.B.

Localization of wind energy equipment — example of developing countries.............cc.cc........ 70
Buranov I.U.
The use of microgeneration solar stations in the climatic conditions of Russia.................... 72

Skafarik A.l., Kiseleva S.V.

Morphological, electrophysical, and optical properties of ITO films produced by the
MOAified CVD METNOA ... es 73

Kutlimuratov A., Zufarov M.A., Kabulov R.R., Xajiyev M.U.

The International scientific-technical conference «New horizons of low-carbon development in the
World and Uzbekistan» September 23-24, 2022



The main ways to further improve the building codes and rules of the “Installations of solar

hot water supply” with the aim of large-scale implementation of innovative solutions to

improve the energy efficiency of designed solar plants in the climatic conditions of

UZDBKISTAN ...t bbbttt bbb 76
Rashidov Yu.K.

Development of efficient inorganic CsPbls perovskite solar cells using a two-fold method of

centrifugation in atmospheric CONAITIONS. ..........cccvciiiieieee e s 78
Nurumbetova L.R., Turgunbayev A.U., Baynazarov |.R.
The use of micro hydroelectric power plants with existing hydraulic systems ..................... 79

Mukhammadiev M.M., Dzhuraev K.S., Abduaziz uulu A.

Investigation of the parameters of the local electrical network at the connection point of the
inverter of a low-power photovoltaic plant in the “on-grid” mode ..................ccccooiiinnnnnn. 81

Matchanov N.A., Mirzayev A.A., Yusupov D.T., Sodiqov F.F, Khudaynazarov A.P.
Matchanov N.N.

Increasing the efficiency of the use of hydropower plants in the electric power system of the

RePUDBIIC OF UZDEKISTAN ... 82
Urishev B.U., Doniyorov T.O.

On the optimal angle of inclination of photovoltaic modules to the horizon....................... 84
Frid S.E., Lisitskaya N.V., Muminov Sh.A.

Centralized hardware-software control of solar furnace heliostats ............ccocevvieiienieinnnns 85
Nurmatov Sh.R., Mukhamediev E.D., Akbarov R.Yu., Pulotov D.A., Yokubhonov N.A.

The possibilities of using different types of films for solar dryers...........ccccooeiiiiiiinnnnn. 87
Rakhimov R.H., Mukhtarov D.N.

Emissivity measurement of photovoltaic module.............ccooveiiiiiiicieccce e 88

Muminov R.A., Utamuradova Sh.B., Dyskin V.G., Tukfatullin O.F., Djumamuratov K.A.

Hydrodynamic processes occurring in solar air heater collectors with a concave air duct
210110 g 1T USROS 89

Abdukarimov B.A., Kuchkarov A.A.

Experimental study of a photovoltaic thermal battery based on a thin-film structure in
[ F LU Lot ] o [0} o SRS 91

Jurayev LR., Yuldoshev I.A., Jurayeva Z.1.
Method of processing of the experimental studies result of the day amount of useful heat

accumulated in the capacitive receiver of flat-plate solar water-heating collectors ............. 93
Kasimov F.Sh., Niyazov Sh.K., Ulugmurodov M.T., Shodiev B.T.
Varizon coatings for organic solar Cells ... 94

Suleymanov S.H., Oxengendler B.L., Dyskin V.G., Dzhanklich M.U., Kulagina N.A.
Optimization issues, computer modeling and visualization of the efficiency coefficient of

optical systems of solar furnaces and solar power plants..........c.cccccovviiiiiiie e 96
Koishiyev T.K., Bekzhan Z.B., Saribayev A.S.
Application of the LoRaWAN verification algorithm in renewable energy systems............ 98

Sarybay M.A., Satybaldiyeva F.A., Saribayev A.S.

Evaluation of the possibility of translucent ceramic-based fences using in passive solar
LT AT [0SV (=] 0 PO URPR 100

Rakhimov R.H., Samiev K.A., Arabov D.H.

The International scientific-technical conference «New horizons of low-carbon development in the
World and Uzbekistan» September 23-24, 2022




Structural properties of SbxSey thin films obtained by CMBD for solar cells..................... 101

Razykov T.M., Kuchkarov K.M., Tivanov M. S., Ergashev B.A., Khurramov R., Isakov D.Z.,
Olimov A., Baiko D.S., Polyak N.I., Korolik O.V., Sharipov S.D.

Measurement of output parameters of a photovoltaic station based on a microcontroller and
data transmission to a Modbus RS-485 FegiSter........ccccivviieeieiie e 103

Matchanov N.A., Kulmatov X.X., Muminov Sh.A., Jumaboev A.A.

Predicting the effective dynamic viscosity of nanofluids based on MWCNT and CuO by
eMPIFiCal MOAEIS USING........ciiiiiiieiic e re e e sreeae s 104

Akhatov J.S., Juraev T.I., Halimov A. S., Karimov T.K.

Some properties of nickel germanosilides formed on the surface of Siiz-xGex bulk crystals106
Matchanov N.A., Bobozhonov K.A.

Thermal energy storage technologies for use in the systems for solar building.................. 108
Juraev E.T., Juraev T.D.

The possibility of the exploration of influences of external factors on the solar panels in

1ADOrAtOrY CONAITIONS ... bbb 110
Bazarbayev R., Yakubov K., Kurbanov D., Karazhanov S.

Biological productivity modeling of fast-growing willow (Salix alba) as source of renewable

ST =T (0 PPN 111
Butko A., Rodzkin A., Artsiamchuk S., Artsiamchuk M.

Investigation of the dynamics of changes in high harmonics in three phases at the point of

connection of the PV inverter with a capacity of 9 kW to the local electrical grid in the «on-

GIEA) MOAC ..o 113
Matchanov N.A., Mirzayev A.A., Yusupov D.T., Sodiqov F.F, Khudaynazarov A.P.,
Matchanov N.N.

Results of investigations of the influence of particles concentration and layer thickness on

the optical characteristics of nanofluids based on multi-walled carbon nanotubes............ 115
Akhatov J.S., Komilov A.G., Juraev T.l., Gapparov U.

Atmospheric pressure a new source renewable alternative energy.........c.cccceeeeevvevveviesnnenne. 116
Rakhmanov T.T.

Geometric optimization of amorphous silicon solar cell and study the effect of temperature

o] TN 3 0] 0] 0 T=] =T SR P PRSP 118
Aliev R., Gulomov J.

System of automated soil humidity control using solar photoelectric systems.................... 119
Rasakhodzhaev B.S., Akhmadjonov U.Z., Omurbekova G.K., Adylov Ch.A., Khamdamov A.R.

Hybrid and integrated energy storage Methods ............coviiiiiiiiiniie s 121
Khoshimov D.U., Rakhmatshoev I.N.

SECTION Ne3. HYDROGEN ENERGY .....co.ooooeiieeteeeeeeeeeeee et es e et en e 122
Experimental test bed for renewable- and hydrogen-based hybrid power systems........... 124

Menshikov Y.A., Tarasenko A.B., Vokhidov A.U.
Design and development of novel nanostructured visible-light active photoelectrodes based
on TiOz2 nanorods for Solar hydrogen generation.............ccoceieiieienieniene e 125
Shaislamov U.A., Ubaydullaev S.N., Qodirov M.S., Mukimov K., Ruzimuradov O.N.
Extraction of hydrogen from water using CeO:2 in a solar reactor using a concentrated flux
(0] IS{0] F= U gl r=To I - U o] o USSP RTRPR 127
Akhatov Zh.S., Akhmadov Kh.S.

The International scientific-technical conference «New horizons of low-carbon development in the
World and Uzbekistan» September 23-24, 2022



Hydrogen production USiNg SOIAr ENEIQY ........cuccviieiieiiee e 129
Sobirov Yu.B., Makhmudov S.Sh., Kholov Sh.R.
SECTION Ne4. LOW-CARBON DEVELOPMENT ..ot 130
Energy, environmental, social aspects of Uzbekistan's transition to low-carbon
EVEIOPIMENT ... bbbttt et b e bbbt b 132

Zahidov R.A., Tadjiev U.A., Kiseleva E.I., Yusupov Dsh.T., Makhammadiev F.M.

Application of the principles of solar architecture in civil engineering for improving the
energy efficienCy Of DUHAINGS .......ooiiiiiee e 134

Elistratov V.V., Krasnozhen S.E.

Combined use of renewable energy sources based on a decentralized energy system to
improve energy SUPPIY EFFICIENCY ........cooviiiiie e 136

Mukhammadiev M.M., Urishev B.
Computational and theoretical study of the temperature field in products under infrared

L TCT= LT PSS 137
Kenzhaev I.G., Abdyrakhmanuulu K., Abdulova N.L., Tursunbayev Zh.Zh.
Low-carbon rock processing teChNOIOGIES ...........cceiveiiiiieiicce e 139

Paizullakhanov M.S., Parpiev O.R., Akbarov R.Yu., Holmatov A.A., Karshieva N.H.

Design development and mathematical modeling of a micro hydro power plant adapted to
[OW-PIrESSUIE WALEFCOUISES .....vviveeuteitieiteeiteeseesteesteetessaesseessesseesseessesseesseessesssesseesesnsesseeeeaneenns 141

Mamedov R.A., Uzakov G.N., Safarov A.B., Khatamov |.A.

Voltage and current harmonics at the connection point of the photovoltaic plant with an
installed capacity of 20 kW to the local power grid ...........ccoeoveiiiiiiicce e 143

Matchanov N.A., Mirzayev A.A., Xasanov G.X., Sodiqov F.F., Xudaynazarov A.P.

Methodology for determining the volt-ampere characteristics of photovoltaic modules and
VEFITICAtION The FESUITS......ceiiiie e 144

Akhadov J.Z., Rasakhodzhaev B.S., Mirolimov A.l., Akhmadjonov U.Z., Kuldashev G.O.

Structural, technological and energy parameters of a biogas installations for providing a heat
supply and ventilation system on the example of a cowshed object ...........cccoccvvvveiviirreenne. 145

Avezova N.R., Usmanov A.Yu., Kuralov M. A.

Energy efficiency of the application of solar heat pump installations in the heat and cool
supply systems of the drying and refrigeration chamber .............cccocv oo, 148

Uzakov G.N., Ibragimov U.X., Ruziqulov G.Y., Kuziev O.A.

Selection and justification of rational technical solutions for power supply systems of the
Karakalpak regional branch of JSCB “Uzpromstroybank” based on solar energy........... 151

Avezova N.R., Rakhimov E.Yu., Dalmuradova N.N, lzzatillayev J.O, Vokhidov A.U,
Tarasenko A.B, Yuldashev I.1., Matkarimov X.M., Yadgarov B.S.

Thermal protection of buildings with solar heating.............cccocoovviiiiii i 153
Klychev Sh.1., Kenzhaev I.G., Zohidov M.T., Marazakov Sh.A., Tasheva Sh.S.

Assessment of the main thermal and energy indicators of a parabolic trough collector....155
Avezova N.R., Khaitmukhamedov A.E., Kuralov M.A.

Planning the heat supply system for livestock facilities and ensuring the necessary
MICIOCHMALE TN TNEIM L.t ae e e e e naeenee e 157

Avezova N.R., Usmanov 4.Yu., Kuralov M.A.
Development of small-scale renewable energy sources in the Republic of Uzbekistan ...... 158
Saipov Z.U., Ryzhichenko O.R.

The International scientific-technical conference «New horizons of low-carbon development in the
World and Uzbekistan» September 23-24, 2022




SECTION NeS. ENVIRONMENTAL PROBLEMS OF ENERGY ..o 160
Energy characteristics of the SPS on the surface of solar houses in the form of a sphere and
20V 110 [ TSP R TP PP PP PRI 161

Stebkov D.S, Penjiyev A.M.

Current and prospective role of renewable energy in reducing CO2 emissions in Russia.163
Nefedova L.V., Solovyev D.A.
On the issue of studying climatic indicators in the Fergana Valley in recent years ........... 166

Avezova N.R., Azimov U., Rakhimov E.Yu., Frid S.E., Dalmuradova N.N., Muminov Sh.A.,
Najmitdinov Z.Z.

Modeling solid waste and hydrogen-containing fuel combustion in the TP-14A boiler furnace

to reduce the toxicity of combustion ProduCTS...........ccvieiieii i 168
Valiullina E.S., Ziganshin M.G.
On the issue of replacing natural gas for heating swimming poolsS ...........ccccceevveriiiiennnn. 170

Vokhidov A.U., Arziev Z.J., Shermatova M.B.
On the issue of developing regulatory documents in the field of solar heating and cooling

0] 0] 0] 2SR P RO TP P PP PP PP PRPROS 172
Vokhidov A.U., Dexkonova M.X., Ulugmurodov M.T., Shodiyev B.T., Panjiev I.1.
Environmental aspects of the construction of passive NOUSES .............ccocvveverencicniiisee 174

Dalmuradova N.N., Shermatova M.B., Dalmuradova Nasiba., Khoshimov D., Rakhmatshoev I.,
Nasriddinov S.
SECTION Ne6. ENERGY EFFICIENCY, ENERGY AND RESOURCES SAVING............ 176
PV array control systems for generating heat, cold, hydrogen and other products........... 177
Menshikov Y.A., Popel O.S., Tarasenko A.B.

Calculating method of operated heat network energy efficiency with channel-free
(WL gTo LT o 01U aTo I F=\Y71 o F RS OSSR 178

Geller Y.A., Shmeleva A.O.
Thermodynamic optimization of the solar parabolic trough collector with nanofluid as heat

TrANSTEE TIUIG ...ttt srenneas 179
Knysh L.I., Borysenko A.G.
Potential and the innovative technologies development of the coal using...............ccccuc....... 181

Kremkov M.V., Kelginbaev A.N.
Creation of a computer architecture and evaluation of energy indicators of a PV-solar station

in the «Shadow Analyzer» software environment...................cccoccoiiiiinin i 183
Koishiyev T.K., Bekzhan Z.B.

Energy saving in the household: behavioral models and implementation problems.......... 185
Burganov R.A., Altynbaeva E.R., Urazbakhtina L.R., Maimakova L.V., Dolonina E.A.

Recycling of spent nuclear fuel from nuclear power plants into stable isotopes................. 187

Fedorov S.V., Bondarev A.V., Fahrullina A.R.
Determination of the optimum insulation thickness for different orientations of external

walls of a residential building in Tashkent, Uzbekistan ..............ccccoocviviiiiiiiiii e 190
Petros J.A., Evangelos I.S., Shaislamov A.Sh., Abdullaev N.A.

AULONOMOUS EIECTFICITY SOUICTE ....cviiiiiieiie ettt ettt e e beesreeenee 191
Daliev Kh.S., Shangin E.S., Kuldashov O.Kh., Faizimatov B.N.

Cobaltite structures for fuel CellS..........coviiii 193

Paizullakhanov M.S., Shermatov J.Z., Rajamatov O.T., Nodirmatov E.Z., Karimova G.Sh.

The International scientific-technical conference «New horizons of low-carbon development in the
World and Uzbekistan» September 23-24, 2022




Determination of the service life of polymeric materials on light resistance to the exposure to

10 - LSy £ == o PRSP 194
Sobirov Yu.B., Makhmudov S.Sh., Abdurakhimov F.F.
Thermal accumulators and their application in greenNoOUSES............cooviieeierencieiees 195

Rasakhodzhaev B.S., Akhadov Zh.Z., Dilishatov O.U., Ermekova Z.K., Tokonova T.S.
Thermal engineering and technical-economical indicators of seasonal flat-plate capacitive

solar water-neating COIBCIONS. ..........iiiiii e 197
Niyazov Sh.K., Kasimov F.Sh., Vokhidov A.U., Abduxamidov D.U.
Quiality storage of lemons grown in the autonomous double greenhouse.........c...cccccevvenene 198

Yuldashev I.A., Botirov B.M., Pulatova D.M., Qurbanov Y.M.

Quiestions of software implementation of the system for diagnostics of the technical condition
OF POWETTUI UNTES ...t 199

Toirov O.Z., Khalikov S.S., Toirov Z.T.
About cyber-physical methods for conducting energy surveys and audits of electrical

networks with a voltage 0f 0.4 - 10 KV ......ooiiiiiiee e 201
Rodionova O.V., Sitdikova R.A., Nuraliev T.H., Orzimboev O.A.

Typical days of the year for thermal loads of buildings in Uzbekistan............c.cccccoeveenee. 202
Halimov A.S., Akhatov J.S.

Influence of radiation losses on the heat loss coefficient flat solar collectors....................... 203

Klychev Sh.1., Kenzhaev I.G., Tursunbaev Zh.Zh., Bagyshev A.S., Marazakov Sh.A.
Smart and resilient infrastructure as major strategy for energy and resource saving in

structural preservation and CONSTIUCTION ...........cccveiieiiiiicie e 205
Takhirov Sh.M.

Film solar dryers with various translucent fENCES ...........ccccovevveiiiicii e 207
Rakhimov R.H., Samiev K.A., Mirzayev M.S., Hikmatov B.A.

Implementation of international standards in the solar technology sector .............cccccoc.... 208

Kim O.S., Akhadov J.Z., Kuldashev G.O., Mirolimov A.l.
Generalized mathematical model and block diagram of frequency-controlled electric drives

of general industrial MEChANISIMS ..o 209
Toirov O.Z., Toirov Z.T., Urokov S.E., Atoev Sh.Sh.
Determinations of heat engineering properties of soil in solar heathouses.......................... 210

Vardiyashvili A.A.

SECTION Ne7. TRAINING OF HIGHLY QUALIFIED PERSONNEL FOR THE ENERGY
SECTOR bbb bR R bbbttt nbe e 212

Innovative technologies in the heat SUPPIY SYSTEMS. .....ocviiiiiiiiiie e 214
Koroly M.A., Isakhodjaev H.S., lvanisova A.R.
The features of the providing teaching aids in the presence of a language barrier (on the

example of the specialty energy in Kazakhstan) ..........cccccooeiiiiiiiicee 215
Nadirova A.K.

The use of geoinformation technologies for training personnel in the field of alternative and

FENEWaDIE BNEIQY SOUFCES. ..ottt bbb 217
Nasrulin A.B.

A remote PV laboratory for engineering eduCatiON...........cccooviiieiiiininieiee e 218

Petros J.A., Konstantinos N.M., Michael P.T., Evangelos I.S.

The International scientific-technical conference «New horizons of low-carbon development in the
World and Uzbekistan» September 23-24, 2022




Application of an indicative approach in the assessment of energy security.............c......... 221
Mikhalevich A.A., Zoryna T.G., Avezova N.R., Dalmuradova N.N.

Dilution of organic poultry waste in anaerobic mode treatment..............cccccevviieiverecnenn, 223
Imomov Sh., Usmonov K., Tagayev V.

Hybrid power plant operating on the basis of renewable energy .........cccocovveviiiiiiiiennnne 224

Rustamov N.T., Meirbekova O.D., Babakhan Sh.

The International scientific-technical conference «New horizons of low-carbon development in the
World and Uzbekistan» September 23-24, 2022



1-Sho ‘ba. Energetika sohasidagi siyosat

Cexyusa Nel. Inepzononumuka
Section A21. Energy policy

1-SHO*BA. ENERGETIKA SOHASIDAGI SIYOSAT

CEKIUA Nel. DOHEPT'OIIOJIMTUKA

SECTION Nel. ENERGY POLICY

e Moderatorlar — Avezova N.R., Mikhalevich A.A.

e Moaeparopsl — ABe3oBa H.P., MuxaneBuu A.A.

e Moderators — Avezova N.R., Mikhalevich A.A.

40



1-Sho‘ba. Energetika sohasidagi siyosat

Cexyusa Nel. Inepzononrumuxa
Section Me1. Energy policy

Zamonaviy energetika siyosati: global va hududiy jihatlar
Mixalevich A.A.1*, Grebenkov A.J.!

Belarus Milliy Fanlar Akademiyasi Energetika instituti,
Belarus Respublikasi, 220072, Minsk, Akademicheskaya ko ‘ch, 15, 2-bino
tel.: +8(017)257-64-72
*e-mail: amikhal@bas-net.by

Annotatsiya. Yoqilg‘i-yenergetika majmuasini global va mintagaviy miqyosda
rivojlantirish bo‘yicha mavjud statistik ma’lumotlar tahlili shuni ko‘rsatadiki, hozirgi
vaqtda energetika siyosatining yo‘nalishlari va ustuvorlik jihatlari sezilarli darajada
rivojlanib bormoqda. Energiyaga bo‘lgan talabning tuzilishining jadal sur’atlarda
o‘zgarishi, gazilma yoqilg‘ilarning ahamiyati asta-sekin pasayib borishi va kam
uglerodli igtisodiyotga o‘tish muqobil energiya manbalaridan keng miqyoslarda
amaliy foydalanishni talab giladi. Mazkur global energetik o‘tish energiya bozori
tuzilmasini qgayta ko‘rib chiqgish, yoqilg‘i-energetika resurslari  balansini
diversifikatsiya qilish, raqobatning kuchayishi va natijada iste’molchining roli hamda
energiya siyosatini shakllantirishda uning tanlovining kuchayishiga olib keladi. 2020
yilning ikkinchi yarmidan boshlab ushbu siyosatga 2022 yil fevralidan boshlab yanada
kuchaygan global va mintagaviy bozorlarda gazilma yoqilg‘i kotirovkalarining yugori
o‘zgaruvchanligi ta’sir ko‘rsatmogda. Mazkur vogea zaminida gayta tiklanadigan
energiya manbalari sohasiga kiritilayotgan sarmoyalar an’anaviy energetika sohasiga
nisbatan oshib ketdi. Shu bilan birga, COVID-19 pandemiyasi davrida yuzaga kelgan
inflyatsiya energetika sohasini rivojlantirishdagi investitsiya salohiyatini cheklab
turmoqda. Qayta tiklanuvchi energiya manbalari sohasining iqgtisodiyotda uglerod
hajmdorlikni kamaytirishdan tashqari, bugungi kundagi muhim muammolardan biri
bo‘lgan iglim o‘zgarishiga bog‘liq sohalardan biri sifatida mazkur tarmogning
zaifligini kamaytirish va bargarorligini oshirish vazifasi dolzarb ahamiyat kasb
etmogda. Mazkur magolada ikki mintaga igtisodiyoti misolida, tegishli energiya
siyosatining shakllanishi muayyan mintaganing iglim xususiyatlari, birlamchi energiya
manbalari, shu jumladan uglevodorod yoqilg-ilari zahirasining mavjudligi, iqtisodiy va
Ijtimoiy rivojlanish omillari hamda siyosiy jihatlarga bog‘liq degan xulosaga kelindi.
Ushbu ko‘rsatkichlar hududlarda sohani yanada takomillashtirish, samaradorlik,
bargarorlik va xavfsizlikni ta’minlash yo‘nalishlari bo‘yicha garor gabul gilishga ta’sir
ko‘rsatadi. Maqgolada shuningdek, jahondagi asosiy yetakchi mamlakatlar igtisodiyoti
hamda ko‘rib chigilayotgan mintagaviy birlashmalarning energetika sohasi
rivojlanishining bugungi an’ana va dasturlariga asolangan o‘rta muddatli rivojlanish
prognozlari ham berilgan.

Kalit so‘zlar: yoqilg‘i, energiya, energetika, energiya intensivligi, uglerod
intensivligi, energiya samaradorligi, gayta tiklanadigan manba, ishlab chigarish,
transformatsiya, taqsimlash, iste’mol.
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CoBpemeHHasi JHepreTuyecKasi MOJUTHKA:
rJ100a1bHbIE M PeTHOHAJIbHbIE ACTIEKTHI

Muxanesny A.A.1* I'pe6enspkos A.K.!

Y Uncmumym suepeemuxu Hayuonanvnoii akademuu nayk benapycu,
Pecnyonuxa benapyco, 220072, Munck, yi. Akademuyeckas, 0.15, xopn. 2
men.. +8(017)257-64-72
*e-mail: amikhal@bas-net.by

AunHoTauus. IIpoBeneHHbBI aHanM3 AOCTYIHBIX CTATUCTUYECKMX AAHHBIX O
Pa3BUTUU TOILTUBHO-PHEPTreTUYECKOTO0 KOMILIEKCA B IJI00aJbHOM U PETHOHAIHLHOM
MaciTadax MoOKa3bIBAaeT, UTO B HACTOSIIEE BPEMs MPOUCXOIUT 3aMETHasi 3BOJIIOLUS
HAIIPaBJICHUM M IPUOPUTETOB HHEPreTUYECKOM NOJUTUKHU. BBICTpO H3MeHsercs
CTPYKTypa CIpOCa Ha DHEPTUIO, IPU 3TOM 3HAYEHUE UCKOIIAEMBIX BHJIOB TOIUIMBA
IIOCTENIEHHO CHMKAETCS, a MEPEXO] K HU3KOYTJIEPOIHOM IMOJIUTUKE U LUPKYJISAPHOU
HPKOHOMHUKE TpeOyeT MPOU3BOACTBA U HCIOIb30BaHUS aJIbTEPHATUBHBIX UCTOUYHHUKOB
SHEPIrUU. IJTOT IEpPeXOo] BEHAET K PECTPYKTYpPU3ALMH DSHEPreTHUYECKHX PBIHKOB,
nuBepcuuUKaluyu  OallaHca  TOIUIMBHO-DHEPTEeTUYECKUX  PECYPCOB,  YCHIICHHUIO
KOHKYPEHIMU W TOBBIIICHUIO POJM MOTPEOUTENs U ero BeIOOpa B (hOPMUPOBAHHUH
DHEPreTUYECKON NOaUTUKU. HaunmHas co BTopoi nmonoBuHbl 2020 1. Ha 3Ty NOJUTHKY
BIIseT OOJbIIAsl BOJATWIBHOCTh KOTHUPOBOK HCKOIAEMbIX BHJOB TOIUIMBA Ha
MHUPOBBIX U pETMOHAIIbHBIX PhIHKAX, KoTOpad ¢ ¢peBpains 2022 r. emte Oosiee ycuauiach.
Ha stom (one nHBeCTHIIN B BO30OHOBJISIEMbIE JHEPTOMCTOYHUKH, KOTOPHIE MEHBIIIE
IIO/IBEP)KEHBl PHUCKY IIEHOBOM HEONPEIECICHHOCTH, YK€ IPEBBICWIIA TaKOBBIE B
TPaJIULUOHHYIO SHEPreTHKY. B TO ke BpeMs MHQIALUS, CIOXKUBILASACI CO BPEMEHHU
nangemun  COVID-19, orpaHnunMBaeT WHBECTHIIMOHHBIN TIOTCHIIMAT Pa3BUTHS
HEPreTUYECKOro cekropa. IloMmumo 3aaa4 1o CHUKEHUIO YTIIEPOIOEMKOCTH, BaXKHOM
po0JIeMOI CTAHOBUTCS TAKXKE CHUKEHHE YSI3BUMOCTH U TOBBIIIEHUE YCTOWYMBOCTH
paboThI 3TOr0 CEKTOPa, KaK OJHOTO M3 HauboJiee 3aBUCUMBIX OT IMOTOHBIX YCIOBHI.
Ha npumepe 1Byx pernoHaqbHbIX 3 KOHOMHUYECKHX 00pa30BaHUi clIelaH BBIBOJ O TOM,
YTO COOTBETCTBYIOILYIO HEPre€THYECKYI0 MOJUTHKY (HOPMHUPYIOT KIMMAaTUYECKUE
0COOEHHOCTH, JOCTYITHOCTh ~ TEPBUYHBIX  SHEPrOMCTOYHHKOB, BKJTIOYAS
YIJIEBOJOPOAHBIE, (DAaKTOPhl SKOHOMHYECKOTO M COLUMAJIBHOTO Pa3BUTHS WU
MOJIUTUYECKHE MPEeANnochbUIKKM. OT 3TUX MapaMeTpoB 3aBUCUT NMPUHITHE PEIICHUM B
OTHOLIEHUW  HaIlpaBJICHUN  JalbHEHIIEr0o  COBEPILICHCTBOBAHMS, IOBBIIIECHUS
3¢ (PEeKTUBHOCTH, YCTOMYMBOCTU M OE30MACHOCTH PA3BUTHSA OTPACId B pPETrHOHaX.
JlatoTcs Takke CpeIHECPOUHbIE IPOTHO3bI PA3BUTHS SHEPTETUKNA OCHOBHBIX MUPOBBIX
HSKOHOMUK M PacCMaTPUBAEMBIX PETHOHAIBHBIX OOBEIUHEHHM, B OCHOBY KOTOPBIX
JIETJIA TPEH/IBI U CYILECTBYIOIIME TPOTrPaAMMBbl Pa3BUTHS.

KiroueBble  cjioBa: TOIUIMBO, DJHEPrUs, DJHEPre€TUKA, 3HEPrOEMKOCTD,
YIJIEPOJOEMKOCTb, 9HEeprod3pGheKTUBHOCTD, BO300HOBJISICMBIH HWCTOYHHUK,
MIPOU3BOJICTBO, TPEOOpa3OBaHUe, pacipeeieHe, oTpedIeHue.
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Nowadays energy policy: global and regional aspects

Mikhalevich A.A.1*, Grebenkov A.Zh.%.

YInstitute for Power Engineering of the National Academy of Sciences of Belarus,
15/2, Academicheskaya str., 220072, Minsk, Republic of Belarus
tel.: +375 17 378-1554
*e-mail: amikhal@bas-net.by

Abstract. The analysis of available statistical data on the development of the fuel
and power engineering complex on the global scale and the scale of two regional
associations indicates that a noticeable evolution of the directions and priorities of
energy policy is currently taking place. The structure of energy demand is changing
rapidly, with the importance of fossil fuels gradually declining and the transition to a
low-carbon world and a circular economy requiring the production and use of
alternative energy sources. This transition leads to the restructuring of energy markets,
diversification of the balance of fuel and energy resources, increased competition and
role of a consumer and its choice in the formation of energy policy. Starting from the
second half of 2020, this policy is affected by the high volatility of fossil fuel prices
both in global and regional markets, which has increased even more since February
2022. Against this background, investments in renewable energy sources, which are
least exposed to the risk of price uncertainty, have already exceeded those in traditional
energy. At the same time, the inflation that has developed since the COVID-19
pandemic limits the investment potential for the development of the energy sector. The
tasks related to reducing vulnerability and raising sustainability of this sector, as one
of the most weather-dependent, are also becoming important issues in addition to the
tasks of reducing its carbon intensity. Based on the example of two regional economic
unions, it was concluded that the appropriate energy policy is shaped by climatic
features, availability of primary energy sources, including hydrocarbons, factors of
economic and social development, and political prerequisites. These parameters
determine the decision-making regarding the directions for further improvement and
increase of the efficiency, sustainability and security of the industry development in
the regions. On the basis of trends and existing development programs, the medium-
term forecasts are also given for the development of the fuel and power engineering
sector of the main world economies and the considered regional associations.

Keywords: fuel, energy, power engineering, energy intensity, carbon intensity,
energy efficiency, renewable source, production, transformation, distribution,
consumption.
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Energetika — boshqariladigan tashkiliy ishlab chigarish tizimi sifatida:
transformatsiya va xavflar

Kremkov M.V.Y*, Voronov M.V .2

10 zbekiston Respublikasi Fanlar Akademiyasi U.A. Arifov nomidagi Ion-plazma va lazer
texnologiyalari instituti, Do ‘rmon yo ‘li ko ‘chasi 33, 100125, Toshkent shahri, O zbekiston,
tel.: +998 (71)262-31-69; *e-mail: fund@academy.uz
’Moskva davlat psixologik va pedagogika universiteti, Sretenka ko ‘chasi 29, 127051,
Moskva shaxri, Rossiya. tel.: + 7 (495)822-32-52

Annotatsiya. O‘zbekiston energetikasini rivojlantirish va tronsformatsiyasining
dolzarb muammolari tarmoglangan ko‘p funktsiyali tuzilishga ega ko‘p komponentli
boshqgariladigan tashkiliy ishlab chigarish tizimi sifatida ko‘rib chiqildi. Biz taklif
gilgan energetikani rivojlantirshning takomillashtirilgan integral modeli — “D-
Konsepsiya” asosida O‘zbekiston energetikasining holati va transformatsiyasi tahlili
o‘tkazildi. Ushbu model energetika rivojlanishini belgilovchi 8 ta asosiy omilni o‘z
ichiga oladi: Markazsizlashtirish, Dekarbonizatsiya, Ragamlashtirish, energiya
manbalarini etkazib berish va tagsimlash va boshgalar, shu jumladan, 3 omil
diversifikatsiyasi, -gayta tiklanadigan energiya manbalaridan foydalanadigan energiya
manbalarining turlari va tegishli issiglik va mugobil elektr stantsiyalari (energiya
manbalari diversifikatsiyasi);-O‘zbekiston hududida elektr stansiyalari tagsimoti
(hududlar diversifikatsiyasi) va-ishtirok etayotgan xorijiy investorlarni mamlakatlar va
energetika kompaniyalari bo‘yicha farglash (investorlar diversifikatsiyasi). Shunga
muvofig, O‘zbekiston energetikasini 5 turdagi elektr stansiyalari (issiglik, gidro,
quyosh, shamol va atom) bilan tronsformasiyalashda boshgaruv garorlarini gabul gilish
uchun asos bo‘lishi kerak bo‘lgan asosiy tamoillar belgilanadi. Barcha turdagi elektr
stansiyalar uchun umumiy bo‘lganidek, har xil elektr stansiyalari uchun xavflarning
tashqi va ichki manbalari, hamda issiglik va gayta tiklanadigan energiya manbalari
asosidagi elektr stansiyalari bilan bog‘liq xavflarning tahlili o‘tkazildi. Har xil turdagi
16 ta yangi elektr stansiyalarini, jumladan: - umumiy quvvati 4,0 GW bo‘lgan 6 ta
issiglik elektr stansiyasi; - umumiy quvvatli 1,2 GW 5 ta quyosh va umumiy quvvati
3,0 GW dan yuqgori bo‘lgan 5 ta shamol elektr stansiyalarini yaratish bo‘yicha
investitsion  loyihalarining amalga oshirish  hisobiga O‘zbekiston elektr
stansiyalarining tegishli quvvatlari nisbati o‘zgarish dinamikasi 2030-yilga borib 70%
(issiglik) va 30% (qayta tiklanadigan) sifatida ko‘rsatilgan. Quvvati 2,4 GW bo‘lgan
atom elektr stantsiyasi ham shular jumlasidan. Bu energiya tizimining umumiy quvvati
va samaradorligini oshiradi, shuningdek, O<zbekistonning energiya xavfsizligini
ta’minlaydi.

Kalit so‘zlar: energetika, elektr energetikasi, terminologiya, O‘zbekiston,
menejment, transformatsiya, xatarlar, elektr stantsiyalari, diversifikatsiya, ishlab
chiqarish ob’ektlari.
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JHepreTuKa, Kak ynpapjsieMasi OpraHn3alioOHHAasi NPOU3BOJICTBEHHAS
cucreMa: TpancopmManus U pUCKH

Kpemkos M.B.Y*, Boponos M.B.?

YUncmumym uonno-nnazmennvix u nazepnvix mexnonoauii umenu Y.A.Apugposa
Axademuu nayk Y3zoexucmana
Vsoexucman, 100125, 2. Tawkenm, ya. /[ypmon tiynu, 33
men.: +998 (71)262-31-69; *e-mail: fund@academy.uz
2Mockoéckuil 20Cy0apcmeenHblil NCUX0N020-nedd202uecKuil YHueepcumen
Poccusa, 127051, 2.Mocksa, yn. Cpemenka, 29
men.: + 7 (495)822-32-52

AnHOTanus. PaccMoTpeHbl akTyajabHbIe TPOOIEMbI pa3BUTHS U TpaHCHOPMALIUH
SHEPIreTUKH VY30ekucrana, KaK MHOTOKOMITOHEHTHOM yIpaBIsieMOM
OpraHU3alMOHHOU MPOU3BOJCTBEHHOU CHUCTEMBI C Pa3BETBICHHOU
MHOTOQYHKIIMOHAIBHON  cTpykTypoil.  IlpoBeneH  aHain3  COCTOSIHUS U
TpaHcopMallii SHEPreTUKM Y30€KHCTaHa Ha OCHOBE NPEAJIOKEHHOW HaMu
YCOBEPIICHCTBOBAHHON WHTErpAJIbHOM MOJENU pa3BUTUA dHepretuku - «D —
Konuenuusi». OTta MoJenb BKIHOYAET § OCHOBHBIX (DAKTOPOB, ONPEAECISIOINX
pasButue HHepretuku: Jeuenrpanuzamuio, JlexkapOonuzamuio, [udposuzaiuto,
JlocTaBKy ¥ paclpelesieHue DBHEPropecypcoB MW ApPyrux, B TOM YUCIE,
Husepcudukarnuio 3-x (HakTopoB, - Pa3sHOBUIAHOCTH HHEPrOMCTOUYHUKOB H
COOTBETCTBYIOIIMX TEIJIOBBIX U albTEPHATHUBHBIX BHUAOB 3JekTpocTtaHiuit (3C),
UCTIONIB3YIONIMX ~ BO30OHOBIISIEMbIE  MCTOYHWMKH  dHepruu  (uBepcudukanms
OSHEPrOMCTOYHUKOB); - pacnpeneneane IC 1o TeppuUTOopuu  Y30eKHucTaHa
(JduBepcudukanus Tepputopuii) u — auddepeHuanus y4acTByONUX HHOCTPAHHBIX
WHBECTOPOB TI0 CTpaHaM U DJHEpreTudeckuMm KommanusMm (JuBepcudukanus
HWHBECTOPOB).

B cooTBeTCTBUM C 3THM ONpEACNICHbI IJIaBHBIE MPUHIIUIBI, KOTOPBIC JOJKHBI
OBITH MTOJIOKEHBI B OCHOBY IIPUHSTHUS yIIPABICHYECKUX PEIICHUH Mpu TpaHCchopMauu
sHepreTukn Y30ekuctaHa ¢ 5-to tumamu OC (Temmnoswie, I'mapo-, ConHeuHble,
BerpoBsie u AtomHubie). [IpoBefeH aHann3 BHEIIHUX W BHYTPEHHHUX HCTOYHUKOB
puckoB s paznuuHbix OC, kak oOmux s Bcex TuUnoB OC, Tak U PHCKOB,
otHOCcAMUXCS K DC TETUIOBHIM U HA BO30OHOBIISIEMBIX HCTOUYHUKAX YHEPTHUU.

[Toka3zana nUHaAMUKa U3MEHEHUS COOTHOIICHUS! COOTBETCTBYIOIIUX MOIIHOCTEH
OC V36ekucrana, kak 70% (Temmoseie) u 30% (BozoOuoBisiembie) k 2030 roxy, 3a
CYET peaju3allii UHBECTUIIMOHHBIX MPOEKTOB co3fanusi 16 HOoBbIX DC pazIM4HOrO
tuna, B ToM uucne: - 6 TemnmoBeix DC cymmapHoi momHuocthio 4,0 I'Bt; - 5
Conneunbix 9C mourHocThiO 1,2 I'BT 11 5 BetpoBsix 9C momHocThiO cBbIlIe 3,0 I'BT.
A taxxke ADC MOIHOCTBIO 2,4 ['BT. DTO NO3BOJIUT NOBBICUTH CYMMapHYIO MOIIHOCTb
U 5(PQPEKTUBHOCTb HHEPrOCUCTEMBI, a TaKXkKe O00ecHeuuTb HHEProde30nacHOCTb
VY30ekucrana.

KiawueBble cjioBa: dHeEpreTuka, DJICKTPOIHEPreTUKa, TEPMHUHOJIOTHS,
VY30ekucras, yIpaBJICHHUE, TpaHchopmanus, pHUCKH, ANEKTPOCTAHIINH,
nuBepcuduKaIus, IpOU3BOICTBEHHbIE MOIIIHOCTH.
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Energy as a managed organizational production system:
transformation and risks

Kremkov M.V.*, Voronov M.V.

1U.A. Arifov Institute of ion-plasma and laser technologies of the Uzbekistan Academy of Sciences
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2Moscow State Psychological and Pedagogical University
29, Sretenka, 127051, Moscow, Russia
tel.: + 7 (495) 822-32-52

Abstract. The actual problems of development and transformation of the energy
sector of Uzbekistan as a multicomponent managed organizational production system
with an extensive multifunctional structure is considered. An analysis of the state and
transformation of the Uzbekistan energy sector was carried out on the base of our
proposed improved integral energy development model - “D-Concept”. This model
includes 8 main factors: Decentralization, Decarbonization, Digitization, Delivery and
Distribution of energy resources, others, and among other things, the Diversification
of 3 factors that determine the energy sector Development: - varieties of energy sources
and corresponding thermal and alternative types of energy powers (EP) using
renewable energy sources (Diversification of energy sources); - distribution of the EP
throughout the Uzbekistan (Diversification of territories) and - differentiation of
foreign investors by countries and energy companies (Diversification of investors).

In accordance with this, the main principles that should be taken as the basis for
making managerial decisions during the transformation of the energy sector of
Uzbekistan with 5 types of EP (Thermal, Hydro-, Solar, Wind and Nuclear) are
determined. An analysis of external and internal sources of risks for various EP was
carried out, highlighting the risks, both common to all types of EP, and risks related to
thermal EP and EP on the renewable energy sources.

It was shown the dynamics of changes in the ratio of the corresponding production
capacities of the EP of Uzbekistan, as 70% (thermal) to 30% (renewable), by 2030,
occurring due to creation of 16 new EP of various types, including: - 6 Thermal EP
with a total capacity of 4.0 GW; - 5 Solar EP with a capacity of 1.2 GW and 5 Wind
EP with a capacity of over 3.0 GW. As well as a nuclear power plant with a capacity
of 2.4 GW. This will improve the total power, efficiency of the energy system and also
ensure the energy security of Uzbekistan.

Keywords: energy, power industry, terminology, Uzbekistan, management,
transformation, risks, power plants, diversification, production capacities.
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Qozog‘istonda barqaror energetikani shakllantirish shartlari
Gelmanova Z.S.1", Bazarov B. A.1, Konakbaeva A. N.1, Mezenseva A.V.1, Valeeva Yu.S.!

YcaoBusi popMUpPOBAHUA YCTOMUYNBOM JHepreTuku B Kasaxcrane
I'ensmanosa 3.C.Y", basapos b. A.!, Konak6aepa A. H.!, Mesennesa A.B.!, Baneesa 10.C.!

Kapaeanounckuii undycmpuanvuulil yHusepcumemn.
Kaszaxcman, 101400, Temupmay, Pecnyonuxu, 30
men.+7(705)672 -07 -00; “e — mail: zoyakgiu@mail.ru

AnHoTamus. C KaxabIM roJIoM MPOOJIEeMbl COXPAHEHUSI OKPYKAIOLIEH Cpeabl U
60pBOBI ¢ TII00aTBHBIM MOTEIJICHUEM CTaHOBSTCS Bce Oosee akTyanbHbiMH. Celyac,
KaK HUKOTJIa paHbIIle, Mbl 0CO3HAEM MaryOHbIE MOCIEICTBUS HBIHEIIIHEH 3aBUCUMOCTH
OT HMCKOIIAeMOTO TOIUIMBA JJIS KOJUIEKTUBHOrO Oyayuiero. OgHUM M3 KIIFOYEBBIX
pelIeHnil SABIseTCs yCTOWUYMBOE »HeprodecneueHue. McciaenoBanue mpeacTaBisieT
coboii 0030p Tepexo/ia K ycTolunBoi sHepreTuke Pecryomuku Kazaxcran.

Merononorust uccienoBanus. B uccienoBanuu ObUT MPUHAT BTOPUYHBIN METOJ]
cObopa M aHaiM3a MEPBUYHBIX U BTOPUYHBIX JAHHBIX, OOHAPYKEHHBIX B pe3yJIbTaTax
HCCIIEIOBAHUS U OTUETAX U3 PELEH3UPYEMBIX UCTOUHUKOB. J[JI1 3TOro McclieI0BaHUs
TEPMUH «IIEPBUYHBIE JAHHBIE» OTHOCUTCS K JAHHBIM, IIOJIyYEHHBIM U ITPOBEACHHBIM,
U MPECTaBICHHBIM B BHUJIC PELICH3UPYEMBIX aKaJEMUYECKUX U MPOPECCHOHAIBHBIX
CTaTeu.

PesynbTaThl uccnenoBanus. [IpeacraBiieH BapuaHT YHCICHHOTO MOACIUPOBAHUS
cueHapusi BxoxkaeHus Kazaxcrana B uucino 30 HauOosiee pa3BUTHIX CTpaH MUpAa.
[IpuBeneHa TpancpopMalus CTPyKTypbl TeHepupyromux Momuocreid Ha 2030 u 2050
roJibl, YOBJIETBOPSIOMINX YCIOBUSIM YCTOMYMBOM SHEPreTUKU. KIltoueBbIM acrieKToM
SBJISIETCS TO, YTO 3HAYUTEIBHBIH POCT TEHEPUPYIOIIMX MOIIHOCTEH JOJIKEH
OCYIIECTBISITECA 32 CYET OJKOJOTHYECKM YHUCTOM M 0O€30MacHON HSHEPreTHKH.
[TapameTpbl HMHULOMATUBBL «YCTOMYMBAST DJHEPreTUKA UL BCEX» JIOCTUIAETCs
CTpaTerueu, NO3TOMY NPEACTABIEH CLEHApUW YCTOWYMBOM DHEPreTUKU IS
Kazaxcrana. Crparerusi ycTOMYMBOW DJHEPreTUKH pealu3yercs B JBa JTala,
3aBEpPUICHNE KOTOPBIX XapaKTepU3yeTCsl OCHOBHBIMM W BHEUIHUMHU II€JE€BBIMU
napaMmeTpamMu. PaccMOTpeHbl KOHKPETHbIE JHEPreTHUECKHUE MPOEKThI, HWMEIOILYIO
COIMAJIbHO-?)KOHOMUYECKYIO IIEHHOCTD JIJIsl CTPAHBI.

ITo BceMm clieHapusiM TMOKa3aTeIM COCTOSHMS >HepreTuku B Kazaxcrane OyayT
yaydmatbes 10 2050 r. U BBITISAAST CASAYIONUM 00pa3oM: J0Jisl BO30OHOBIISIEMBIX
HMCTOYHUKOB B TMOTPEOJICHUU DHEPTUM, BKIIOUAS THAPOIHEPTETHKY COCTABUT OoJjiee
50%; Temnsl pocta BBII Ha gymry Hacenenus — He Huxke 2,5%; BoiOpockl CO; Ha ayury
HacelieHus: — He Bblme 3,9 T/4en B roj; CTOMMOCTh OCHOBHBIX (DOHJIOB HOBOM
SHEPreTUKW HEe TMpeBbIIaeT Inpenena sKoHomMudeckodl oOe3zonmacHoctn — 300
mipa.nout.CIIA; poct HaceneHus: JOCTUTHET 25 MITH. YEJIOBEK.

B uccnenoBanuu penmaercs BBIBOJ O TOM, YTO KakK BO30OHOBIISIEMbIE, TaK M
HEBO300OHOBIISIEMbIC HWCTOYHHKH DHEPTUU JIOJDKHBI WrpaTh BEAYIIYyI0 pOJb B
KPAaTKOCPOYHOM M JOJITOCPOYHOM Iepexojie K YCTOWuuBOM »sHepretuke. OHuU
BKJIFOYAIOT B Ce0s TakWe WCTOYHWUKHM SHEPIHH, KaK COJIHEYHAas HDHEpPTrus, BeTep,
TUAPOIHEPTHUS, BOJOPOA, OHOpECypchl, aTOMHasi SHEPrusi, NTPUPOIHBIA Tas,
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3aMEHSIONIMN APYTHe BUBI HCKOMAEMOT0 TOIUIMBA, a TAK)Ke MPUMEHEHHE YHCTHIX U
5G(}EeKTUBHBIX TEXHOJOTWHA [ CYIIECTBYIOUIMX CHCTEM, paboTarommx Ha
MCKOMIaeMOM TOIUIMBE M HEBO300HOBIISIEMBIX HMCTOYHHMKAaX 3Hepruu. KoHKpeTHbIe
HHEPreTUUECKHUE MPOCKTHI BIUSIOT HA SKOHOMUYECKHUE, COITHAIbHBIE U 3KOJIOTHYECKHE
aCTeKThl yCTOMYMBOTO Pa3BUTHUS CTPAHbI UM PETHOHA.

KiroueBble cjioBa: MCTOYHMKM dHepruu, KaszaxcraH, cleHapud pa3BUTHA,
TeHEPUPYIOLIUE MOITHOCTH, IPOEKTHI.

Conditions for the formation of sustainable energy in Kazakhstan

Gelmanova Z.S.'" Bazarov B.A.1, Konakbaeva A.N.1, Mezentseva A. V.1

Karaganda Industrial University
30, Republic,101400, Temirtau, Kazakhstan
tel.+7(705)672 -07 -00; e-mail:zoyakgiu@mail.ru

Abstract. Each year the stakes in the fight to preserve the environment and
combat global warming grow higher. Now more than ever, we are aware of the
detrimental effects of our current dependence on fossil fuels on our collective future.
One of the key solutions? Sustainable Energy. The study is an overview of the
transition to sustainable energy in the Republic of Kazakhstan.

Research Methodology. The study adopted a secondary method of data collection
and analysis based on primary and secondary data found in research findings and
reports from peer-reviewed sources. For this study, the term "primary data™ refers to
data obtained and conducted and presented in the form of peer-reviewed academic and
professional articles.

The results of the study are as follows. A variant of numerical modeling of the
scenario of Kazakhstan becoming one of the 30 most developed countries is presented.
The transformation of the structure of generating capacity for 2030 and 2050, satisfying
the conditions of sustainable energy is given. The key aspect is that significant growth
In generating capacity must be carried out at the expense of clean and safe energy. The
parameters of the initiative "Sustainable Energy for All" is achieved by the strategy, so
a sustainable energy scenario for Kazakhstan is presented. The sustainable energy
strategy is implemented in two phases, the completion of which is characterized by the
main and external target parameters. The specific energy projects that have socio-
economic value for the country are considered.

Under all scenarios, indicators of the energy sector in Kazakhstan will improve
until 2050 and look as follows: the share of renewable energy sources in energy
consumption, including hydropower will be more than 50%; GDP growth rate per
capita - not below 2.5%; CO, emissions per capita - no higher than 3.9 t / person per
year; the cost of fixed assets of the new energy sector does not exceed the limit of
economic security -300 billion $; population growth will reach 25 million people.

The study concludes that both renewable and non-renewable energy sources
should play a leading role in the short- and long-term energy transition. They include
energy sources such as solar energy, wind, hydropower, hydrogen, bioresources,
nuclear energy, natural gas replacing other fossil fuels, and the use of clean and
efficient technologies for existing fossil fuel systems and non-renewable energy
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sources. Specific energy projects affect the economic, social, and environmental
aspects of the sustainable development of a country or region.

Keywords: energy sources, Kazakhstan, development scenario, generating
capacity, projects.

Dunyoning turli mamlakatlarida past uglerodli siyosat bo’yicha
giyosiy izlanishlar

Zorina T.G.1' ", Chjusi Yan?, Syueyao Lyu®

CpaBHHTe/IbHOE UCCJIEI0BAHNE HU3KOYIJIEPOIHON MOJIUTHUKH
B Pa3HbIX CTPaHAX MUpa

3opuna T.I'.1 ™, Uxycu Sn?, Crozsio Jio®

Y Unemumym suepeemuxu HAH Benapycu, omoen snepeemuueckoii 6e3onacrocmii,
benapycw, 220072, Munck, yn. Akademuyeckas, 15/2.
men: +375296678507; *e-mail: tanyazorina@tut.by
2. 3Benopycckuii 20cydapcmeennblil yHugepcumenn,
Benapycw, 220030, Munck, ya. Kapra Mapxca, 31
2men: +375256186577; 3men: +375445693850

AHHoOTanusi. B Hacrosmee BpeMs HHM3KOYIVIEDOJHOE PpAa3BUTHE CTAJIO
JOMUHHUPYIOIIEW TEHAEHUNUEW, KOTOPOW NPHUIECPKUBAIOTCSI Bce cCTpaHbl. I3-3a
pazIMuuii B SKOHOMHKE, IOJIUTHKE, TEXHOJOTHAX, MPOMBIIUIEHHOCTH W APYrHX
(akTOpax cTparerusi HU3KOyIrJIepOJAHOIO Pa3BUTHUSI BApbUPYETCS OT CTPaHbI K CTPaHe.
EBponelickue CTpaHbl M3y4alrOT HU3KOYTJIEPOAHOE DPa3BUTHE YK€ MHOTO JIET M
JOCTHIJIM ONPEIETIEHHOT0 Iporpecca. OqHaKO B HEKOTOPHIX Pa3BUBAIOIIMXCS CTpaHaX
HU3KOYTJIEPOAHOE pa3BUTHE TOJbKO HAYMHAETCA, a HCCIENOBaHUs B 00JacTu
HU3KOYTJIEPOAHOTO Pa3BUTHSI HAxXONATCS €Hle B 3a4aTOYHOM COCTOSIHMM. [l
JOCTHKEHHSI TJI00aIbHOW ILIEM HU3KOYIJIEPOJHOTO Pa3BUTHS CPABHUTEIHHOE
WCCJIEOBAHNE TIOJUTUKMA HU3KOYIJIEPOJAHOIO PAa3BUTHUS B PAa3IMYHBIX CTpaHax
OpUIACT MMITYyJbC HCCIEIOBAaHUSM B JaHHOM o00jacTH BO BceM Mupe. B atom
KOHTEKCTE B IAHHOW pabO0Te aHATU3UPYIOTCS pa3Inyus B HU3KOYTIEPOIHOU MOJIUTHKE
CHIA, T'epmanuu, @®panuuu, Kurtag, bemapycu u VY30ekucrana. B kauecTse
KPUTEPUEB ISl CPABHEHHUSI YPOBHS HHU3KOYTJIEPOJHOTO PAa3BUTHSA ABTOPHI BbIACIU
CJIeNYIOIME WHAUKATOPBI: pa3Mep HHBECTUIMH, HCIOIb30BAHUE HOBBIX BHJIOB
SHEPIUd M YPOBEHb HHEPreTUYECKOr0 COTPYIHHUYECTBA. Bce M3ydeHHbIE CTpaHbI
aKTUBHBI B MPUMEHEHUH HOBBIX BUIOB 3HEpruu. HekoTopble U3 HUX 3aMHTEPECOBAHbBI
B JIOMIOJHUTEIBHBIX MHBECTULIUSX B SHEPreTHKy. B TO e Bpems, B OOJIBIIMHCTBE
CTpaH BCE €Ille CYIIECTBYeT HEOOXOIMMOCTh B PACIIMPEHUU 3HEPreTHYECKOro
cotpyaHuuectBa. Kpome Toro, B craThe MpeiCTaBlIEHbl PEKOMEHAAIMU B 00JIaCTH
HU3KOYTJIEPOAHOTO Pa3BUTHUS AJI PA3IUYHBIX CTPaH.

KuiroueBrblie c10Ba: HU3KOYIJIEPOIHAs MOJUTHKA, HU3KOYIJIEPOJHOE Pa3BUTHE,
BO300HOBJIsIEMasi SHEPTHUS, UHBECTUIIUN B YHEPreTUKY, UCIIOJIb30BAHNE HOBBIX BUOB
OHEpPIruH, OHHEPreTUYEeCKOe COTPYIAHUYECTBO, IIOTPEOJIEHUE DSHEPIuu, IelIeBble
[0Ka3aTeNIN BEIOPOCOB YIiepoaa.
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A comparative study of low carbon policies in different countries
Zoryna T. G.1'*, Zhuxi Yang?, Xueyao Liu®

YInstitute of Power Engineering of NAS of Belarus, Energy security department,
15/2 Akademicheskaya str., 220072, Minsk, Belarus
tel: +375296678507; *e-mail: tanyazorina@tut.by
2. 3Belarusian State University,
31, Karl Marx str., 220030, Minsk, Belarus
’tel: +375256186577; tel: +375445693850

Abstract. Low carbon development has now become a dominant trend pursued
by all countries. Due to the differences in economy, politics, technology, industry and
other factors, the strategy of low carbon development varies from country to country.
European countries have been exploring low carbon development for many years and
have made some progress. However, the low carbon development in some developing
countries is just beginning, and research on low carbon development is even more in
its infancy. In order to achieve a global goal of low carbon development, a comparative
study of low carbon policies in various countries will give impetus to the exploration
in the field of low carbon development worldwide. In this context, this paper analyses
the differences in the low carbon policies of the US, Germany, France, China, Belarus
and Uzbekistan. As criteria for comparing the level of low-carbon development, the
authors identified the following indicators: the amount of investment, new types of
energy using and energy cooperation level. All the studied countries are active in the
application of new types of energy. Some of them are interested in additional
investments in the energy sector. At the same time, in most countries there is still a
need to expand energy cooperation. In addition, the article provides recommendations
in the field of low-carbon development for various countries.

Keywords: low carbon policy, low carbon development, renewable energy,
energy investment, new types of energy using, energy cooperation, energy
consumption, carbon emissions targets.

O‘zbekiston energetika tizimida gidroakumulyatsion elektr stansiyalardan
foydalanishni rivojlantirish istigbollari

Muxammadiev M.M., Djuraev K.S., Abduaziz uulu A., Murodov X.N.

Islom Karimov nomidagi Toshkent davlat texnika universiteti,
Uzbekistan, 100095, Tashkent, ul. Universtitetskaya, 2
tel.: +998(90)034-92-96, “e-mail: abdurauf9222@mail.ru

Annotatsiya. Maqolada qayta tiklanadigan energiya manbalari (QTEM)
asosidagi energetik qurilmalarga ega elektr energetika tizimining (EET) ishonchliligi,
bargarorligi, manyovrliligi va energiya samaradorligini  oshirish  uchun
gidroakkumuliyatsion elektr stansiyalaridan (GAES) foydalanish zarurati ko‘rib
chigilgan, bu esa kunlik yuklanish grafigini goplashni, shuningdek, quyosh va shamol
elektr stansiyalari quvvatini tartibga solish va ular uchun aynigsa muhim vazifa bo‘lgan
quvvat tebranishlarini tenglashtirish va energiya saglash imkon beradi.

GAESning magbul parametrlarini baholash va aniglash uchun suv xo‘jaligi
magsadlarini hisobga olgan holda uni mavjud inshootlarda qurish shartlari uchun
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matematik model taklif etilgan. Shu bilan birga past naporlilik, sutkalik va mavsumiy
ish rejimlari, minimal kapital sarf, o‘zini qoplash davri, GAES bo‘yicha vyillik
chigimlar, maksimal pik quvvat ishlab chiqgarishdagi ekologik omillar va yoqilg‘i
resurslarini tejash mezonlari hisobga olingan. Taklif etilayotgan matematik model
asosida GAESning optimal energetik igtisodiy ko‘rsatkichlarini aniglash metodikasi
va dasturi ishlab chigilgan.

GAESdan foydalanishning mumkin bo‘lgan to‘rtta energetika va suv xo‘jaligi
ob’ektlari sxemalari ko‘rib chigilgan: Tuyamo‘yin gidrouzeli, Arnasoy, Talimarjon va
Xojikent suv omborlari. Ushbu ob’ektlar uchun ishlab chigilgan metodika va hisoblash
dasturi asosida ularning energiya-igtisodiy parametrlari aniglandi.

Kalit so‘zlar: gidroenergetika majmuasi, manevrlik, turbinali rejim, nasos rejimi,
quvvat, ogim tezligi, igtisodiy samaradorlik, goplash muddati.

IlepcneKTHBBI pa3BUTHS HCIOJIb30BAHUS THAPOAKKYMYJIHPYIOIINX
3JIEKTPOCTAaHIU B 3HeprocucreMe Pecnnydosimku Y30ekucran

MyxammanueB M.M., [IxypaeB K.C., A6ayasu3 yyiny A., Myponaos X.H.

Tawxenmckutl 2ocyoapcmeenHulil mexHuweckutl yuugepcumem umenu Mciama Kapumosa,
Vabexucman, 100095, Tawxenm, yn. Ynusepcumemckas, 2, men.: +998(90)034-92-96

AnHoTamusi. B cratbe paccMoTpeHa HEoOXOAMMOCTh HCIOJIb30BaHUS
rUApoakkyMyaupyromux aiekrtpoctaniuid (TADC) st noBbIIEHUST HAIEKHOCTH,
YCTOMYMBOCTH, MAHEBPEHHOCTH U  DHEPrOdIKOHOMHUUYECKOW  H(PPEKTUBHOCTH
anekTposHepreruueckor cucrembl (99C) ¢ SHEPrOyCTaHOBKaMU Ha 0asze
BO300OHOBJISIEMBIX HUCTOYHUKOB J3Hepruu (BUD), koTopeie nar0T BO3MOKHOCTH
MOKPBITHS 3()PEKTUBHOTO CYTOUYHBIX TPa(UKOB HATPY3KU, a TAKXKE PETYIUPOBAHUS
MOIIIHOCTEN COTHEYHO-BETPOBBIX IEKTPOCTAHIIUHN, JIJIST KOTOPBIX OCOOCHHO BaKHBIMHU
SABJISIFOTCSL 3aJladyd  BbIPABHUBAHWSA KOJEOAHUN MOIIMHOCTEH M aKKyMYyJIHMPOBaHUS
DHEPI'UH.

s oueHKHM W omnpenesieHus onTUMalbHbIX MapamerpoB ['ADC mpemyoxeHa
MaTeMaTU4yecKass MOJEb II0 YCIOBHAM €€ CTPOWUTENBCTBA IPU CYIIECTBYKOLIUX
COOPYKEHUSX C YYETOM HUX BOJIOXO3SIICTBEHHOTO Ha3zHaueHus.  [lpu sTOM
YUYUTBHIBAJIUCh HU3KOHATIOPHOCTh, CyTOUHBIE U CE30HHBIE PEXKUMBI paOOTHI, KPUTEPUU
MHUHUMYyMa KaluTaJOBJIOXKEHUH, CPOKH OKYIAeMOCTH, €XKETOJHbIE HU3JCPKKH II0
I'ADC u skonorudeckue (hakTopbl MPU MAKCUMAIbHON BbhIpaOaThIBAEMOW MUKOBOU
MOIIIHOCTH M 53KOHOMMH TOIUIMBHBIX pecypcoB. Ha ocCHOBE mpemtoxKeHHOU
MaTeMaTHYeCKOM Mojenu pa3zpaboTaHa METOAMKAa M IpOrpaMma IO OMpPEIEICHUIO
ONTUMAJIbHBIX YHEPrO’KOHOMUYECKUX nokazareneit 'TADC.

PaccmoTpensl BO3MOXKHBIE cXeMbl Hcnojib3oBaHuss ['ADC Ha derbipex
HHEProBOJOXO3UCTBEHHBIX OOBeKTax: TysSMyIOHCKOM THIpOy3je, ApHacailckom,
TamumapmkanckoM W XOKUKESHTCKOM BoAoXpaHuiaumax. Jljis 3Tux oOBEKTOB Ha
OCHOBE pa3pabOTaHHONW METOJIMKH M MPOTpaMMbl pacyeToOB OBLIM OMPEIENICHbl HX
SHEPrO3KOHOMUYECKHUE TTaPaMETPHI.

KiroueBble cji0Ba: TUIPOIHEPTOKOMILIEKC, MAHEBPEHHOCTh, TYpPOUHHBIN
PEXKUM, HACOCHBIN PEKUM, MOIIIHOCTh, PACXO/l, SKOHOMUYECKast 3P (HEKTUBHOCTH, CPOK
OKYITa€MOCTH.

o1




1-Sho‘ba. Energetika sohasidagi siyosat

Cexyusa Nel. Inepzononrumuxa
Section Me1. Energy policy

Technical and economic efficiency of pumped
storage power plants in Uzbekistan

Mukhammadiev M.M., Dzhuraev K.S., Abduaziz uulu A., Murodov Kh.N.

Tashkent state technical university named after Islam Karimov
2, University str., 100095, Tashkent, Uzbekistan
tel.: +998(90)034-92-96; “e-mail: abdurauf9222@mail.ru

Abstract. The article discusses the need to use pumped storage power plants
(PSPP) to increase the reliability, stability, maneuverability and energy-economic
efficiency of the electric power system (EPS) with power plants based on renewable
energy sources (RES), which make it possible to cover the minimum and maximum
daily load schedules, and also regulating the capacities of solar-wind power plants, for
which the tasks of equalizing power fluctuations and energy storage are especially
important.

For a technical and economic assessment and determination of the optimal
parameters of a PSPP, a mathematical model is proposed under the conditions of its
construction with existing structures, taking into account its water-use purpose - low-
pressure, daily and seasonal operating modes, with the criterion of minimum
investment, payback period, annual costs for PSPP and environmental factors with the
maximum generated peak power and fuel savings. On the basis of the proposed
mathematical model, a methodology and program have been developed to determine
the optimal energy and economic indicators of a PSPP.

The schemes of using pumped storage power plants at four energy and water
facilities, that is, the Tuyamuyun hydroelectric complex, Arnasai, Talimarjan and
Khodjikent reservoirs, were considered, and for these facilities, on the basis of the
developed methodology and program, their energy and economic parameters of the
PSPP were determined.

Keywords: hydropower complex, maneuverability, turbine mode, pumping
mode, power, consumption, economic efficiency, payback period.

Qayta tiklanuvchi energiya manbalarining begaror ishlab chigarish
sharoitlarida Markaziy Osiyo birlashgan energetika tizimida aktiv quvvatni
rostlash yo‘llari
Tillayev S.A., Xamidov Sh.V.

XNNT «Energiyay KDM, O ‘zbekiston Respublikasi Fanlar Akademiyasi,

Energetika muammolari instituti.

Annotatsiya. Ushbu magola Markaziy Osiyoning yagona energetika tizimining
0°ziga xos xususiyatini hisobga olgan holda gayta tiklanadigan energiya manbalarining
joriy gilingan quvvatlarining unga ta’siri ko‘rib chigilgan. Dunyoda va Markaziy Osiyo
davlatlarining mahalliy energetika sektoridagi ulushi ko‘rib chigilgan. Qayta
tiklanadigan energiya stansiyalarining ishlab chigarishdagi uziluvchan tabiati va bu
holda yuzaga keladigan rostlash muammolari tahlil gilinadi. Qayta tiklanadigan
energiya manbalarining energetika tizimiga integratsiyalashuvining ba’zi jahon
amaliyotlari keltirilgan, shuningdek, Markaziy Osiyo BET uchun gayta tiklanadigan
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energiya manbalarining uzliluvchan ishlab chigarilishini rostlashning mugobil yechimi
taklif gilingan.

Kalit so‘zlar: elektr energiyasi tizimi, quvvatni tartibga solish, gayta tiklanadigan
energiya manbalari, rening uzluksiz ishlab chigarilishi, quvvatni saglash.

Cnoco0bl peryJIMpoBaHUs AKTUBHOWH MOIIHOCTH B 00beIMHEHHOI
JHeprerudeckoi cucreme LlenrpanbHoit A3uun
B YCJIOBHMSIX NIPEePHIBHOCTH BbipadoTku BUJ

Tummaes C.A., Xamugos I11.B.

MHHO KJ[L] «Dunepeusy, Axademus nayk Pecnyoiuxu Y3bexucman,
HUnemumym npobaem suepeemuxu.

AnHoTamusi. B cratee paccmorpeHa  ocoOeHHOCTh  OObeIUHEHHOMN
DHEPreTUYECKOW CUCTeMbl LleHTpanbHOM A3MHM C y4YETOM BIIMSHUS BBOIMMBIX
MOIITHOCTEN BO300HOBIsIEMbIX HCTOYHUKOB sHepruu (BUD). [IpoBenen o030p nomau
BHUD B MupoBOM M OTEUECTBEHHOM »HEpreTuke rocyaapcts LleHTpambHON A3uw.
[Ipoananu3upoBaH xapakTep MPEPhIBHOCTU BbIpaOOTKH cTaHuuii B u npobnemsl
pPEryJIupOBaHMs, BO3HMKAKOIIWE NpH 3TOM. IIpuBeneHBI HEKOTOpPBIE MHPOBBIE
IIpakTUKHU nHTEerpanuu B B aHEprocucreMy, a Takxke MpeUIokKEHO albTEPHATUBHOE
penieHre MpoOJeMbl PEryJMpoBaHUU MpephiBHOM BbipaboTtku BUD nna O3C
IlenTpanpHoOl A3um.

KiroueBbie cioBa:  DJIEKTPOIHEPIETUYECKAs] CHUCTEMA, PEryJIMPOBaHUE
MOIIIHOCTH, BO30OHOBIIIEMbIE UCTOYHUKH SHEPTUH, NpepbiBUCTas BbipaboTka BUD,
HAKOIUTEIU MOIIHOCTH.

Ways of regulating active power in the Central Asian united power system
under conditions of intermittent renewable energy generation

Tillaev S.A., Khamidov Sh.V.

INGO CDC «Energy»,; Academy of Sciences of the Republic of Uzbekistan,
Institute of Energy Problems.

Abstract. This article considers the peculiarity of the unified energy system of
Central Asia, taking into account the impact of the introduced capacities of renewable
energy sources (RES). A review of the share of RES in the global and local energy
sector of the Central Asian states was conducted. The nature of the discontinuity in the
generation of a renewable energy station and the regulatory problems that arise in this
case are analyzed. Some world practices of RES integration into the energy system are
given, as well as an alternative solution for regulating the intermittent generation of
RES for the UPS of Central Asia is proposed.

Keywords: electric power system, power regulation, renewable energy sources,
intermittent generation of renewable energy sources, power storage devices.

53



1-Sho‘ba. Energetika sohasidagi siyosat

Cexyusa Nel. Inepzononrumuxa
Section Me1. Energy policy

Markaziy Osiyo mintagasida muqobil energiya manbalarini keng ko‘lamda
integratsiyalash sharoitlarida energotizim xavfsizligini ta’minlash

Shamsiev X.A., Shamsiev B.X.

«Energiya» Koordinatsion dispetcherlik markazi.

Annotatsiya. Magolada Markaziy Osiyo Birlashgan energetika tizimida 2022 yil
25 yanvarda bo‘lib o‘tgan, Ozbekiston, Qirg‘iziston va gisman Janubiy Qozog‘iston
energotizimlarini toliq o‘chishiga olib kelgan avariya to‘g‘risida gisgacha ma’lumot
keltirilgan. Bunday avariyalar kelajakda gaytarilmasligi uchun takliflar berilgan. Qayta
tiklanuvchi manbalarni mintagaga kutilayotgan keng ko‘lamdagi integratsiyasini
hisobga olgan holda o‘tkazilgan MO BET istigbolining taxlili asosida MO BETning
Qozog‘iston va Rossiya Yagona energotizimlari bilan parallel ishlashiga muqobil
ravishda o‘zgarmas tok nimstansiyasi orgali ishlashga o‘tish taklif gilinmoqda.

Kalit so‘zlar: avariya, Markazmy Osiyo Birlashgan energotizimi, o‘zgarmas tok
Kiritmasi, MEM tadbiq gilinishi, turg‘unlik, ishonchlilik.

Obecneyenne 0e30nacHOCTH QYHKIMOHUPOBAHUSA IHEPrOCUCTEMbI B YCJIOBHAX
MacmTa0Hoi uHTerpanun BUD B peruone LlenTpaabHoil A3uu

[Mamcuer X.A., IllamcueB b.X.

Koopounayuonno-oucnemuepckuii yenmp «duepausiy.

AnHoramusi. B cratbe u3noxkena uHpopmarmus o npowusomenmeid B O3C
[entpanbHoli A3uM KpyNmHOW cUCTEMHOW aBapuu 25 sHBaps 2022 r. ¢ NOJHBIM
MoranieHueM 3HeprocucteM Y3OekucraHa, KbuIprbl3cTaHa M 4YacTH SHEProcHCTEM
IOxxnoro Kazaxcrana. PaccMoTpeHbl NpemyioKeHUsl 0 HEAOIMYLIEHUI0 OBTOPEHUS
mo00HBIX aBapuit B OyaymieMm. Ha ocHoBe ananmza nepcnextus pazputus OOC 1A c
Y4EeTOM 0KMAaeMoi MaciuTabHoi unrerpauuu BUD B pernone npeajaraercs BMECTO
napajuie’abHo padoThl nepeitu Ha coBMecTHYI0 padoty OOC LA ¢ EDC Ka3axcrana
n EDC Poccun uepes BCTaBKy ITOCTOSTHHOTO TOKA.

Kuaroueslie ciaoBa: aBapusi, OOC LlenTpanbHOl A31MM, BCTaBKa MOCTOSHHOTO
TOKa, uarerpanus BUD, ycTONYMBOCTD, HAJ1€KHOCTb.

Safety ensuring of the power system functioning under the conditions of large-
scale integration of RES in the region of Central Asia

Shamsiev Kh.A, Shamsiev B.X.
Coordinating Dispatch Centre “Energia”.

Abstract. Article is briefly provided the information about a major system outage
that occurred in the United Power System of Central Asia on the 25th of January 2022
with the complete blackout of the power systems of Uzbekistan, Kyrgyzstan and part
of the power systems of South Kazakhstan. Suggestions to prevent the recurrence of
such accidents in the future are considered. Based on an analysis of the perspectives
for the development of UPS CA, taking into account the expected large-scale
integration of RES in the region, it is proposed to switch from the current parallel

o4



1-Sho‘ba. Energetika sohasidagi siyosat

Cexyusa Nel. Inepzononrumuxa
Section Me1. Energy policy

operation to joint operation of UPS CA with the Unified Power Systems of Kazakhstan
and Unified Power System of Russia through a back-to-back DC station.

Key words: outage, UPS of Central Asia, back-to-back station, integration of
RES, stability, reliability.

Belarus Respublikasi YalM ning elektr hajmdorligi: mintaga va tarmoq
kesimida YeOEI mamlakatlari bilan giyosiy tahlili

Zorina T.G.% 2, Yurkevich O.1.2

! Belarusiya MFA Energetika instituti, Energiya xavfsizligi bo ‘limi,
Belarus Respublikasi, 220072, Minsk, Akademik ko ‘chasi, 15/2.
tel: + 375296678507; e-mail: tanyazorina@tut.by
2Belorus davlat igtisodiyot universiteti,

Belarus Respublikasi, 220070, Minsk, Partizan pr-t, 26.

Tel: + 375292300024

Annotatsiya. Maqola Belarusiya yalpi ichki mahsulotining elektr quvvati
xususiyatlarini  o‘rganishga bag‘ishlangan: indikatorni aks ettirishning turli
yondashuvlari va ularning ko‘rsatkichlarning targalishiga ta’siri tahlil gilindi, tarmoq
va mintagaviy kesimda tahlil o‘tkazildi, YalM elektr energiyasining o‘zgarishiga ta’sir
giluvchi omillar baholandi, aholining elektr iste'moli va narx omilining YalMning
elektr energiyasiga ta’siri o‘rganildi, Evroosiyo Iqgtisodiy Ittifogi mamlakatlari bilan
giyosiy tahlil o‘tkazildi. Energiya iste'moli va YalM hajmi o‘rtasidagi sezilarli
bog‘liglik qayd etildi, energiya iste'molining o‘zgarishini bashorat gilishga imkon
beradigan energiya egiluvchanligi ko‘rsatkichi aniglandi Evroosiyo Igtisodiy lttifoqi
mamlakatlari bilan taggoslanadigan elektr quvvati darajasi bilan Evroosiyo Iqgtisodiy
Ittifogqi mamlakatlariga nisbatan tariflarning yuqori darajasi gayd etildi, bu milliy
igtisodiyotning ragobatbardoshligiga ta’sir giladi. Tarif va elektr iste'molining o‘sishi
o‘rtasida funktsional bog‘liglik yo‘qligi gqayd etildi, bu respublikada elektr energiyasi
bozorida raqobat yo‘qgligini ko‘rsatdi, ammo tarif darajasining pasayishi bilan
tashkilotlar tomonidan elektr iste'molining o‘sish tendentsiyasi ham qayd etildi.
BelAESning Belorusiya Respublikasining energiya tizimiga qo‘shilishi sharoitida
elektr energiyasini iste'mol gilishni ko‘paytirish zarurligini va energiya iste'molining
o‘sish sur'atlari va YalM o‘sish sur'atlari o‘rtasidagi mavjud bog‘liglikni hisobga olgan
holda, elektr energiyasini iste'mol gilishni ko*paytirishning samarali mexanizmi YalM
hajmining o‘sishi bo‘ladi.

Kalit so‘zlar: elektr quvvati, elektr energiyasi, elektr energiyasi, elektr energiyasi
tariflari, elektr energiyasini iste'mol qilish, iqtisodiyotning ragobatbardoshligi,
energetika siyosati, Belorussiya.
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duaexkTpoemMkocTh BBII Pecny0sinku benapych: aHaain3 B 0TpacjieBOM U
PermoHaIbLHOM pa3pe3e, CPABHUTEJIbHbIN aHaIM3 co crpanamMu EAJC

3opuna T. I'.*?, IOpkesuu O. U.2

YUncmumym suepeemuxu HAH Benapycu, Omoen snepeemuueckoil 6e3onacrocmii,
Pecnyonuxa benapyco, 220072, Munck, yi. Akademuueckas, 15/2.
men: +375296678507; e-mail: tanyazorina@tut.by
2Benopycckuii 20cydapcmeentuiil SKOHOMULECKULl yHugepcumen,
Pecnybnuxa benapyco, 220070, Munck, [lapmusanckui np-m, 26., men: +375292300024

AHHOTALMS. Cratbs MOCBSIIICHA UCCIIEOBAHUIO 0COOEHHOCTEH
anexktpoeMkocTd BBII Pecnybnmuku benapych: mpoaHaau3upoOBaHbl pa3dyHbIC
MOAXO0/IbI K OTPAKEHUIO ITOKA3aTelIsd U UX BIMSHUE Ha pa30poc Mmoka3aTeseil, IpoBeIeH
aHaJIM3 B OTPACIIEBOM U PETMOHAJIBLHOM pa3pe3e, OLICHEHbI (DAKTOPHI, OKA3bIBAOLINE
BIIMSIHUE Ha W3MEHEHHE JyekTpoeMkoctn BBII, wuccienoBano  BiusHue
ANEKTPONOTPEOIECHUST HACENIEHHUsI U LIEHOBOTO (hakropa Ha anekTpoeMkocTh BBII,
MPOBEIECH CPAaBHUTENBbHBIM aHanu3 co ctpaHamu EADC. OTMeueHa CyliecTBEHHAs
B3aUMOCBSI3b MEKY JIEKTpornoTpedaenuemM u ooremom BBII, onpenenen nokasareins
SHEPreTUYECKOW  3JIACTUYHOCTH, MO3BOJSIONIMI  MPOTHO3UPOBAaTh HM3MEHEHUE
anektponorpednenusi. Ilpu  comocraBumom 1o ctpanam EADC  ypoBHe
AIEKTPOEMKOCTH, OTMEYEH BBICOKHI YpOBEHb Tapu(OB B CPAaBHEHUU CO CTpaHAMU
EBpormeiickoro coro3a, BIUSIOMIUA Ha KOHKYPEHTOCIIOCOOHOCTh HaIllMOHAIBHOU
SKOHOMUKU. OTMEUEHO OTCYTCTBUE (DYHKITMOHAILHON 3aBUCUMOCTH MEXKy Tapudom
U POCTOM 3JIEKTPONOTPEOICHUsI, CBUIETENbCTBYIONIEE 00 OTCYTCTBUU KOHKYPEHLIUU
Ha PBIHKE 3JIEKTPOIHEPTUU B PECIyOJIUKE, OTHAKO TAK)KE€ OTMEUEHA 001Iasi TeHICHLUS
K POCTY DJJEKTPOMOTPEOJICHUs] OpraHM3allUsIMU TPU CHIXKEHUU YPOBHS Tapuda.
O0603Ha4YeHO, YTO C Y4ETOM HEOOXOAMMOCTH YBEIWYEHUS OOBEMOB MOTPeOJEHUs
ANEKTPOIHEPTUM B yciaoBuax uHterpauun benADC B sHeprocucteMy PecmyOmuku
Bbenapych u cyiecTByromieid 3aBUCUMOCTA MEXIY TEeMIaMH pOCTa TOTpeOeHuUs
sHeprun u Temnamu pocta BBII, neicTBeHHBIM MEXaHU3MOM TMOBBIIICHUSA
MOTPEOJICHUS ANEKTPOIHEPrun OyAeT HapaluBanue ooremMoB BBII.

KuarwudeBble cjioBa: 3JIEKTPOEMKOCTb, 3JEKTPOIHEPIHs, 3IIEKTPOIHEPreTHKA,
TapuQbl Ha AIEKTPOIHEPTHUIO, notpebieHue AIIEKTPOIHEPTUH,
KOHKYPEHTOCIIOCOOHOCTh SKOHOMHKH, SHEpreTuiecKas noiauTruka, bemapyce.

Electricity intensity of GDP of the Republic of Belarus: An analysis in a sectoral
and regional context, including comparative analysis with EAEU countries

Zoryna T. G.2, Yurkevich O. 1.2

YInstitute of Power Engineering of NAS of Belarus, Energy security department,
15/2, Akademicheskaya str., 220072, Minsk, Belarus
tel: +375296678507; e-mail: tanyazorina@tut.by
2 Belarus State Economic University,
26, Partizanski Av, 220070, Minsk, Belarus, %tel: +375292300024

Abstract. The article describes features of the electricity intensity of GDP of the
Republic of Belarus: various approaches to reflect the indicator and their impact on the
distribution of indicators are analyzed. The analysis was performed in a sectoral and
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regional context, factors influencing the change in the electricity intensity of GDP were
evaluated, the influence of electrical power consumption of the population and the
price factor on the electricity intensity of GDP was studied and a comparative analysis
with Eurasian Economic Union (EAEU) countries carried out. A significant
relationship between electricity consumption and the volume of GDP was noted, and
an indicator of energy elasticity was determined, which makes it possible to predict
changes in electricity consumption. With a level of electricity intensity comparable
across the EAEU countries, a high level of tariffs was noted in comparison with
countries of the European Union, which affects the competitiveness of the national
economy. The absence of a functional relationship between the tariff and the growth
of electricity consumption was noted, indicating a lack of competition in the electricity
market in the republic, however, a general trend towards an increase in electricity
consumption by companies with a decrease in the tariff level was also noted. This
points to an effective mechanism for increasing electricity consumption will be an
increase in GDP. This results from both the need to increase the volume of electricity
consumption in the context of the integration of the Belarusian Nuclear Power Plant
(BeINPP) into the energy system of the Republic of Belarus and the existing
relationship between the growth rate of energy consumption and the growth rate of
GDP.

Keywords: electricity intensity, electricity, electric power industry, electricity
tariffs, energy consumption, economic competitiveness, energy policy, Belarus.

O¢‘zbekiston energetika tizimida gayta tiklanuvchi energiya manbalarini tadbiq
etishda elektr energiyasi ishlab chiqarish va iste’mol qilish balansini ta’minlash
masalalari

Mirzayev A.T.

«Energiya» Koordinatsion dispetcherlik markazi.

Annotatsiya. Maqolada elektr energiyasiga bo‘lgan talabni o‘sib borishi va
O<zbekiston energtika tizimining 2030 vyilgacha rivjlanish rejalari  yoritilgan.
O‘zbekiston energetika tizimida elektr energiyasini ishlab chiqish va iste’mol qilish
balansini ta’minlash muammolari bo‘yicha qgisqacha tahlil keltirilgan. Energetika
tizimiga gayta tiklanuvchan energiya manbalarini (QTEM) tadbiq etish masalalari va
ularning energetika tizimi ish rejimlariga ta’siri ko‘rib chigilgan. DigSiLent Power
Factory dasturidagi modelda, O‘zbekiston energetika tiziminig xozirgi holatini
e’tiborga olib, texnik imkoniyatlardan kelib chiggan holda energetika tizimi tarkibidagi
QTEMlarning yo‘l go‘yish mumkin bo‘lgan integratsiyasi hajmlarini  aniglash
bo‘yicha baholash hisoblari natijalari keltirilgan. Energoresurslar taqchilligi va
QTEMIarni keng ko‘lamda tadbiq etish sharoitlarida energetika tizimini
boshgaruvchanligini yaxshilash bo‘yicha takliflar berilgan.

Kalit so‘zlar: O°zbekiston energiya tizimi, talab, muvozanat, QTEM, energiya
saglash tizimlari, manevr quvvati, bargarorlik, boshqarish, ishonchlilik.
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Bonpocsl o0ecnieuenusi 0ajiaHca MPOU3BOJACTBA U NMOTPEOIEHUS DJIEKTPUIECKOM
JHEPIMHU B JHEProcucreMe Y30eKNCTaHA IPU BHeAPEHUHN
BO300HOBJISIEMbIX HCTOYHUKOB JHEPTUU

Mup3zaeB A.T.

Koopounayuonno-oucnemuepckuii yenmp « duepeusy

AHHoOTanus. B cratbe H310KEHBI BOMPOCH POCTa CIPOCa Ha INEKTPUUYECKYIO
SHEPTUIO W TIAHBI Pa3BUTHUSA dHEprocuctembl Y30ekucrana no 2030 r. IlpuBenen
KpaTKUil aHaim3 mpo0seM 1o obecredeHnio 0anaHca MPOU3BOICTBA M TIOTPEOICHUS
ANEKTPUYECKON DPHEPTrUU B JHEProcUcTeMe Y30ekucTaHa. PaccMoTpeHBI BOTPOCHI
BHEJIPEHUST BO3OOHOBIISIEMBIX UCTOYHUKOB 3Hepruu (BUD) n ux BausHUE HAa PEKUMBI
paboThl 3HEprocucTemsbl. [IpuBemEeHBI Pe3yIbTaThl OICHOYHBIX PACUYETOB C YUETOM
CCTOIHSIIIHETO COCTOSTHHS DHEPTOCUCTEMBI Y 30ekucTana Ha moeinu DigSilent Power
Factory mno omnpegenenuto jponmyctumoi wuHTerpauuu BUD B cTpyKTypy
HHEPTrOCUCTEMBI C YYETOM TEXHHMYECKHUX BO3MOXKHOCTEH. JlaHbl TpeniokeHus 1o
YIIYUIICHUIO YIIPABISIEMOCTH YHEPIrOCUCTEMBI B YCIIOBUAX JACPUIIUTA IHEPTrOPECypCcoB
1 MacitabHoro BHeapenus BUD.

KiroueBble cioBa: nsHeprocuctemMa Yi30ekucTaHa, crpoc, Oamanc, BUD,
CUCTEMBbl ~XpaHEHUs DHEPruHM, MAaHEBPEHHbIE MOITHOCTH, YCTOMYUBOCTb,
YIIPaBISIEMOCTh, HAJICKHOCT.

Issues of ensuring the balance of electricity generation and consumption in the
energy system of Uzbekistan during the introduction of
renewable energy sources

Mirzayev A.T.
Coordinating Dispatch Centre “Energia”

Abstract. The article outlines the issues of growth in demand for electrical energy
and plans for the development of the energy system of Uzbekistan until 2030. A brief
analysis of the problems to ensure the balance of production and consumption of
electrical energy in the energy system of Uzbekistan is given.The issues of introduction
of renewable energy sources (RES) and their influence on operating modes in power
systems are considered.The results of estimation calculations are given, taking into
account the current state of the energy system of Uzbekistan on the model of DigSiLent
Power Factory on definition of permissible integration of RES into the structure of
energy system taking into account technical capabilities. Proposals are given to
improve the manageability of the energy system in the face of a shortage of energy
resources and the large-scale introduction of renewable energy sources.

Keywords: energy system of Uzbekistan, demand, balance, RES, energy storage
systems, maneuverable capacities, stability, controllability, reliability.
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Qozog‘iston energetikasining joriy muammolari

Aliyarov B.K., Aliyarova M.B., Kibarin A.A.

Gumarbek Daukeev nomidagi Butun Olma Ota energetika va aloga universiteti, Qozog ‘iston,
050012, Olma Ota, A.Baytursunov ko ‘chasi, 126

Annotatsiya. Magolada Qozog‘iston energetika sohasining so‘nggi yillardagi
holati muhokama qilingan. Ta’kidlanishicha, umuman olganda, Qozog‘iston
energetika tarmog‘i global tendensiyalarga muvofig rivojlanmoqda. Qozog‘iston
energetika tarmog‘idagi mavjud muammolar keltirilgan va natijada ishlab chigarish
quvvatining yetishmasligi va yashil energiyani rivojlantirish muammolarini bartaraf
etishning mumkin bo‘lgan usullari taklif qilingan. Yashil energiya sohasida
kogeneratsiya paytida karbonat angidrid chigindilarini ularning alohida ishlab
chigarilishiga nisbatan kamaytirishni miqgdorini aniglash usulini ishlab chigish
zaruriyati ta’kidlangan. Mualliflar, shuningdek, birgalikda ishlab chigarishda
(kogeneratsiya) ikkita mahsulot o‘rtasida xarajatlarni tagsimlash usulini taklif
gilishgan. Maqolada, shuningdek, yugori kulli va o‘ta yuqori kulli ko‘mirlarning
yonishini ko‘mir gazib olishda gattiq chigindilarni yong‘inni yo*q qilish usuli sifatida
hisoblash mumkinligi va shunga mos ravishda bu jarayonni karbonat angidrid gazini
chigaruvchi manbalar gatoridan chigarib tashlash mumkinligi asoslangan. Maqolada,
shuningdek, energiyaning deyarli abadiy muammolaridan yana biri muhokama
gilinadi. Masalan, tariflarni hisoblashda mavjud noaniqlikni «yumshatish» uchun, uni
hisoblashda iste’molning bashorat gilinayotgan hajmidan foydalanish tufayli, ishlab
chigarilgan mahsulot hajmiga bog‘lig bo‘lmagan ob’ektning tayyorligini ta’minlash
uchun xarajatlarni ajratishga o‘tish taklif etiladi. Magolada issiglik energiyasini tashish
misolidan foydalanib, nisbiy yo‘qotishlarning yetarli emasligi ko‘rsatib berilgan
(tarifni tasdiglashda tartibga soluvchi organlar tomonidan qo‘llaniladi) va quvur
tarmogqlari yuzasining birligiga kamaytirilgan yo*qgotish giymatlaridan foydalanishning
yugori foydaliligi isbotlangan.

Kalit so‘zlar: energiya, ko‘mir, yonish, kogeneratsiya, tarif, yo‘qotishlar, yashil
energiya, karbonat angidrid, chigindilar.

Texymue npodsaembl I3Hepreruxku Kazaxcrana
Amusipo b.K., AnusipoBa M.b., Kubapun A.A.

Anmamunckuil yHusepcumem suepeemuku u cesasu umenu I ymapbexa /laykeesa,
Kaszaxcman, 050012, Aamameot, yn A.baiimypcynosa, 126

AnHoTanusi. B cratbe o0OcyxaBaeTcss cocTosHME SHepreTnku Kaszaxcrana B
nociennue Toael. OTMmedaeTcsi, yTo B oOmeM ciydae sHepreThka Kaszaxcrana
pa3BUBAETCS B COOTBETCTBMU C MHUPOBOW TeHAeHIMEH. [IpuBomstcs mpoOiaemsbl
sHepreTukn KazaxcTtaHa uW TOpeayiaraloTcs BO3MOXKHBIE MYTH MPEOJOJICHUS
BO3HHKIIETO JIe(PUIHTa TEHEPUPYIOITNX MOIIHOCTEH U MPOOJIeMBbl pa3BUTHUS 3€ICHON
SHepreTuku. B o00sacTu 3ej1eHON SHEPreTUKM OTMEUYaeTcsi HEOOXOJAMMOCTh
pa3pabOTKH MeTOoJa KOJIMYECTBEHHOI'O OIpPEACICHUs] YMEHBbIIEHUs BbIOPOCOB
YTJIEKUCIIOTO Ta3a MPU KOT€HEpaluuu, OTHOCUTENIBHO UX Pa3/IebHOrO MPOU3BOACTBA.
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ABTOpBI TaKkKe IMpe[siaraloT CBOW BapUAHT pAa3ACNICHHs] 3aTpaT MEXIY JBYMs
MPOAYKTaMU TIPU COBMECTHOM MPOM3BOACTBE (KoreHepamusi). B cratbe cuurtaercs
BO3MOXHBIM paccMaTpUBaTh CXKUTAHUE BBICOKO30JBbHBIX M CBEPXBBICKO30JbHBIX
yried B Ka4eCTBE OTHEBOW YTHJIM3AIIMM TBEPIBIX OTXOJOB MOOBIYM YIIA W,
COOTBETCTBEHHO, BO3MOXXHO HCKJIIOYUTH 3TOT MPOLECC M3 YHUCIA HCTOYHUKOB
YIJIEKUCIIOTO Ta3a. B crarbe Takke oOCyX AaroTcs €lle OJHA W3, MOYTH W3BEYHBIX,
npo0OJieM sHepreTuku. Hampumep, 17151 «CMSITUCHH S CYIIECTBYIONIEH HETOYHOCTH MPHU
pacyete TapudoB, B CBSI3U C UCIIOJIB30BAHUEM MPU UX pacueTe MPOrHO3HOro oobema
noTpeOyieHus, MpeasiaraeTcsi IMepexo]l Ha BBIAEICHHE 3aTpaT Ha obOecrneueHue
TOTOBHOCTH O0BEKTa, KOTOpasi HE 3aBUCUT OT 00bemMa MPOU3BOAUMON Mpoaykiuu. B
CTaTh€ Ha TMpUMEpEe TPaHCIOPTUPOBAHUS TEIUIOBOM OSHEPruM, IOKa3aHa He
JOCTaTOYHAsi  MPEJCTABUTEIBHOCTh  OTHOCUTENBHBIX TMOTEPh  (MCHOJIB3YEMBIX
PETryJIUPYIOIUMHA OpPraHaMH TPHU YTBEPXKIECHUU Tapu@oB) U JOKa3bIBaeTcs Oosee
BBICOKAsl MPEJICTABUTEILHOCTh HCIOJIb30BaHUS BEJIWYMH TOTEPh, MPUBEICHHBIX K
€JIMHUIIEC IOBEPXHOCTU TPYOHBIX CETEH.

KuarwueBble cjioBa: 3HEprusi, yrojb, CKUTaHUE, KOTEHEpalus, Tapud, noTepu,
3eJIeHas SHEPIreTHKa, BRIOPOCHI YIIEKUCIIOro rasa.

The current energy problems in Kazakhstan
Aliyarov B.K., Aliyarova M.B., Kibarin A.A.

all Almaty University of Energy and Communications named after Gumarbek Daukeev,
126, A. Baitursunov str. 050012, Almaty, Kazakhstan

Abstract. In the article discusses the state of energy in Kazakhstan in recent years.
It is noted that, in general, the energy sector of Kazakhstan is developing in accordance
with the global trend. The problems of the energy sector of Kazakhstan are given, ways
to overcome the emerging shortage of generating capacity and the problems of
developing green energy are proposed. In the field of green energy, the need to develop
a method for quantifying the reduction in carbon dioxide emissions in the case of the
cogeneration, relative to their separate production, is being discussed. The authors also
consider it possible to consider the combustion of high-ash and ultra-high-ash coals as
a fire disposal of coal mining solid wastes and, accordingly, it is desirable to exclude
this process from the number of carbon dioxide sources.

In the article also discusses several, almost eternal, energy problems. In particular,
in order to “mitigate” the existing inaccuracies in the calculation of tariffs, in
connection with the use of the forecast volume of consumption in its calculation, it is
proposed to switch to the allocation of costs for ensuring the readiness of the facility,
which does not depend on the volume of production. The authors also offer their own
option for dividing costs between two products in co-production. The article, using the
example of thermal energy transportation, shows the insufficient representativeness of
relative losses (used by regulatory authorities when approving the tariff) and proves a
higher representativeness of the use of loss values reduced to a unit surface area of pipe
networks.

Keywords: energy, coal, combustion, cogeneration, tariff, losses, green energy,
emissions of carbon dioxides.
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Iqlim o‘zgarishi sharoitida O‘zbekistonning gidroenergetik salohiyatidan
kompleks foydalanish

Yelistratov V.V.1 ", Vasilev Yu.S!, Muxammadiev M.M .2

KoMmiiekcHoe McnoJjib30BaHne THAPOIHEPIr€TUICCKOI0 MOTCHIHAJJIA
Y30eknucrana B YCI0BHUAX UBSMCHCHUA KJIUMaTa

Emuctpatos B.B.! ", Bacunses 10.C!, Myxammanues M.M.?

Y Canxm-Iemepbypeckuii norumexnuueckuii yuusepcumem Iempa Benukozo
2 Tawxenmckuil 20cyoapcmeennvlil mexnuveckuil yuueepcumem umena M. Kapumoea
Poccus, 195251, Canxkm-Ilemepbype, ya. Illonumexnuueckas, 29
“e-mail: elistratov@spbstu.ru

Annoramusi. B npunstoii «KoHnenuu o0ecrnedeHus: CTpaHbl dJIEKTPUIECKON
sHepruet Ha 2020—2030 roap» 3armaHupoBaHo, 4To K 2030 T. MOIIHOCTH
THIPOIIEKTpOCTaHIui cocTaBut 3,8 I'BT (mons B sHeprobanance 13,1%), BETpOBBIX
anektpoctaniuii — 3 I'Bt (10,4%), conHeuHbIX (HOTOANEKTPUUECKUX CTAHIUA — D
I'Bt (17,3%), uto obGecmeunt okoio 40% TreHepUpYIOIIUX MOITHOCTEH C HU3KUM
YPOBHEM BBIOPOCOB MAPHUKOBBIX Ta3oB. OJHAKO 3TH BBOJABl JIHEPTETHUYECKUX
MOIITHOCTEH TPEOYIOT JAOMOJHUTEIbHBIX AaKKyMYJIHUPYIOIMIUX W PErYIUPYIOUIUX
BO3MOKHOCTEH 11 d(PhEeKTUBHON pabOTHl AHEProcUCTEMbl Y30ekucraHa. B 1o xe
BpeMsa PecrniyOnnka Y30ekucTaH HaXOAMTCS B YHMCIE CTpaH, Haubojee ySA3BUMBIX K
n3MeHeHnto kinmarta. [Ipornosupyercs, yto k 2050 r. cpegHeromoBas Temiieparypa
BO3AyXa MOXeT BbIpacth Ha 1,8-2,1 rpamyca Ilenscusa, a k 2100 r. - mo 2,9-3,3
rpaaycoB.

CpennerozoBoii 00beM BOJIHBIX PECYPCOB, KOTOPBIMH pacrojiaraet ¥Y30eKuCcTaH
B COOTBETCTBUU C MEKIOCY/IapCTBEHHBIM BOJO/ICJICHUEM, ONPEIeNICH 3HaueHueM 59,2
kM® npu 90% OOECIEYEHHOCTH, M CHIIBHO 3aBUCUT OT €XKETOJHOIO BOIHOTO
MOTeHIMana. TeXHUYECKUd TUIPOIHEPreTUYecKUil mnoTeHnuan PecnyOnuku
VY306ekucrad oneHuBaeTcs B pazmepe okoio 27,0 miapa. kBr-u B rox. Ilorennenue
KJIMMaTa MPUBOJUT K COKPAIEHUIO 3amacoB JibAa B OacceitHe p.Amymapsu Ha 17%,
p.Coipnapsu Ha 21% (o cpaBuenuto ¢ 1980 r.). [lns cieHaprieB yMEpEHHOTO Pa3BUTHS
KJIIMMAaTUYECKON CUTYaIlM1 BO3MOKHO CHUYKEHHUE CTOKA JJisl pek Oacceitna p.Colpaapbu
k 2050 r. Ha 13 -16%, ms pek OGaccetina p.Amyaapsu (p.Baxmi, p.Kamkanapes) - Ha
2-8%.

["o0BOIM MPUXOJT COMTHEYHOW HEPTHU M3MEHsAeTcs B Y30ekucrane oT 1450-
1550 xBT-9/M? B TOJ B 3aHaHBIX M CEBEPO-BOCTOYHBIX OONACTAX PECIYOIHMKH IO
1650- 1850 kBt-u/M?> B TOA B IOKHBIX PETMOHAX CTPaHBL JIaHHBIA MOTEHIMAN
o0ecreunBaeT XOpOIINE BO3MOXHOCTH JJiIi CTPOUTEIBCTBA CETEBBIX COJIHEUHBIX
AJCKTPOCTAHIIMA M IS DHEProCHAO0XKEHUS M TOPSYETO BOJOCHAOKEHHSI OBITOBBIX
oTpeOnTENCH.

B ycrnoBusaX KIMMAaTMYECKHX HW3MEHEHMHM CYLIECTBEHHO BO3pacTaeT poJb
ruapoasiekTpoctaniuii (I'9C) ¢ BogoxpaHUWIMILIAMH KaK PEryJIsITOPOB PEYHOTO CTOKA,
00€ecreynBaINX PALMOHATBHOE W ONTHUMAalbHOE IMepepacrnpe/eieHue CTOKa B
MHTEpEecaxX BOJIONOJIb30BATENEH pA3IMUYHBIX OTpaciel XO034icTBa W COLMAIBLHOU
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chepsbl, a TakKe KOMIIJIEKCHOTO U ONTHUMAaJIbHOTO MCIOJIb30BaHUS BO30OHOBIISIEMBIX
SHEpropecypcoB. PaccMOTpeHbl MOJIENIH 3JEMEHTOB ruaposHeprokominiekca (I'9K),
BKJIIOYAs BOJAOXPAHUIUIIA, THUAPOSJIEKTPOCTAHIINM, COJIHEUHbIE U  BETPOBBIC
AIEKTPOCTAHIIUH.

[Ipennoxena METOHO0JIOTHS CO3JIaHUs TUAPOIHEPTOKOMIIIIEKCOB,
o0bequHstomux ['9C u anekTpocTaniiui Ha ocHoBe BID (conHeYHbIE U BETPOBHIC) C
BO3MOKHOCTBIO ympaBieHus pexxumamu padotsl ['DC B cocraBe I'DK 3a cuer
pPEryJIUPYIOMKUX  BO3MOXKHOCTEH  BOJOXpaHWIMINA JUIs  BBIpAaBHMBaHUS U
nepepacnpeaeieHus MOITHOCTH dJIeKTpocTaHnii Ha BUD u ucnonib3oBaHus SHEPTUH
I'DK B kadecTBe Harpy304HOTo pe3epBa U pabOThl B MTUKOBBIC YaChl HAIPY3KH.

KiawuyeBble  cjoBa:  KIMMaTHYECKHME  W3MEHEHUS,  pPEYHOHM  CTOK,
BOJIOTIOJIB30BATEIN, THAPOIHEPTOKOMIUICKCHI, PEXKUM pabOThl, ONTUMHU3AIIMS,
TUAPORJICKTPOCTAHIUS, COJHEYHass  (OTORJIEKTpUYECKass  CTaHIUsA, BETPOBas
AIEKTPOCTAHIIUSL.

Integrated use of the hydropower sources of Uzbekistan in the context
of climate change

Elistratov V.V.1", Vasilyev Y.S.1, Mukhammadiyev M.M.?

Peter the Great St.Petersburg Polytechnic University
2 Tashkent State Technical University named after Islam Karimov
29, Polytechnicheskaya, 195251, St.Petersburg, Russia
“e-mail: elistratov@spbstu.ru

Abstract. In accordance with the "Concept for Supply of Electric Power for 2020-
2030", it is planned that by 2030 the capacity of hydroelectric power plants (HPPs) will
be 3.8 GW (share in the energy balance 13.1%), wind power plants (WPP) - 3 GW
(10.4%), solar photovoltaic power plants (SPVPP) - 5 GW (17.3%). This will provide
about 40% of generating capacity with low greenhouse gas emissions. However, these
commissioning require additional storage and regulation capabilities for the efficient
operation of Uzbekistan energy sector.

At the same time, the Republic of Uzbekistan is among the countries most
vulnerable to climate change. It is predicted that by 2050 the average annual air
temperature may rise by 1.8-2.1 degrees Celsius, and by 2100 - up to 2.9-3.3 degrees.

In accordance with the interstate water allocation the average annual hydro
resources of Uzbekistan are determined by the value of 59.2 km® at 90% permanence
and strongly depends on the year's water content. The technical hydropower potential
of the Republic of Uzbekistan is estimated at about 27.0 billion kWh per year. Climate
warming leads to a reduction in ice reserves in the Amudarya basin by 17%, Syrdarya
by 21% (compared to 1980). For moderate development scenarios of the climatic
situation, the possible runoff reduction for the rivers of the Syrdarya basin is by 13-
16% by 2050, for the rivers of the Amudarya basin (Vakhsh, Kashkadarya) - by 2-8%.

The annual solar energy sources of Uzbekistan varies from 1450-1550 kWh/m?
per year in the Western and Northeastern regions of the republic to 1650-1850 kWh/m?
per year in the southern regions of the country. This potential provides good

63


mailto:elistratov@spbstu.ru

2-Sho‘ba. Muqobil va gayta tiklanuvchi energiya manbalari

Cekuyusn Ne2. Anomeprnamuenovle u 60300H08/151eMble UCHOYHUKU IHEPIUU
Section Ne2. Alternative and renewable energy sources

possibilities for the construction of grid solar power plants, for power supply and hot
water supply for residential consumers.

The role of HPPs with reservoirs as river runoff regulators is significantly
increasing in the context of climate changes. They provide rational and optimal
redistribution of runoff in the interests of water consumers in various economy sectors
and the social sphere, as well as the integrated and optimal use of renewable energy
resources. Models of elements of a hybrid system (HS), including a reservoir, a HPP,
a SPVPP, and a WPP are considered.

A methodology for the creation of HS combining HPP and power plants based on
renewable energy sources (RES) (solar/wind) has been proposed. The methodology
includes the ability to control the operating modes of HPP as part of the HS due to the
regulatory capabilities of the reservoir to equalize and redistribute the power of RES-
based power plants and use HS’s power as a load reserve and operate during peak load
hours.

Keywords: climate changes, river runoff, water consumers, hybrid hydroelectric
power plant, operating mode, optimization, hydroelectric power plant, solar
photovoltaic power plant, wind power plant.

Kaspiy dengizidagi Qizilsuv orolining to‘lqin energiya resurslari
Pendjiev A.M.

Turkmaniston davlat arxitektura-qurilish instituti
744025, Ashxobot, Bobo Annanov ko ‘chasi, 136
Tel.: (+99312) 28-15-53 , 28-18-00
E-mail: tdbgi@online.tm

Annotatsiya. Kaspiy dengizidagi Qizilsuv orolining gidrometeorologik va
gidrodinamik rejimlarining uzoq muddatli mavsumiy o‘zgaruvchanligi o‘rganilib, ular
asosida to‘lgin energiyasining energiya salohiyatining tagsimlanishi hisoblab chiqildi.
Aralash dengiz to‘lginlarining gidrodinamik jarayonini matematik modellashtirish
yordamida to‘lginlarning resurs energiya salohiyatining o‘rtacha giymati aniglandi, bu
0,88 104 kW/m ni tashkil giladi. To‘lginlarning energiya salohiyatining o‘rtacha
giymati oktyabr oyidan fevral oyida 1,02 104 dan 1,23 104 kW / m gacha ko‘tarila
boshlaydi, martdan sentyabrgacha u 0,87 104 dan 0,41 104 kW / m gacha kamayadi.
Statistik tahlil shuni tasdiglaydiki, to‘lgin energiyasining energiya salohiyatining
shamol tezligidan standart og‘ishi 0,281 va 0,334 ni tashkil giladi. Turkmaniston
hududiy suvlaridagi Qizilsuv oroli elektr energiyasi bilan ta’minlash, shuningdek,
tuzsizlantirish qurilmalari yordamida chuchuk ichimlik suvi olish muammolarini hal
gila oladigan katta to‘lginli energiya resurslariga ega.

Kalit so‘zlar: to‘lginli energiya potentsiali, shamol tezligi, suv harorati, Qizilsuv
oroli, matematik statistika, Kaspiy dengizi, Turkmaniston.
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BosiHoBbIe SHepreTHYeckue pecypchbl ocTpoBa I'si3bliicyB B Kacnuiickom Mmope

I[lenmxues A.M.

Typrxmenckuil 20cy0apcmeeHHbll APXUMEKMYPHO — CHPOUMENbHbLI UHCIUMYM,
744001, Typkmenucman, Awxabao, b. Annanosa, 1
men.: +7(993)65-80-17-54; e-maul: ampenjiev@rambler.ru

AHHOTALMS. N3yuena MHOTOJIETHSIS CE30HHAas U3MEHYUBOCTD
TUAPOMETEOPOTIOTUYECKUX U TUAPOJIUHAMUYECKUX PEKUMOB OCTpOBa ['BI3BUICYB B
KacnuiickoM Mope, Ha MX OCHOBE PACCUMTAHO PACHpPEEICHUE SHEPreTUYECKOIro
MOTEHIMAaNa BOJHOBOM 3Hepruu. C MOMOIIBI0 MaTEMaTUYECKOIO MOJEIUPOBAHUS
TUAPOJAMHAMUYECKOTO MPOLECCa CMEIIAHHOIO MOPCKOTO BOJHEHHUS OMNPEIEICHO
CpellHee 3HAaYEHUE PECYpCHOI0 SHEPreTHYECKOro NOTEHIHalla BOJIH, KOTOPOE
coctapisieT 0,88-104 kBt/Mm. CpeaHee 3HaUCHHE YHEPTETUUSCKOTO MOTEHITHMAA BOJIH
HauYMHAET MOBBIMIATLCA ¢ OKTAOps Mecsia ¢ 1,02:104 mo 1,23-104 kBt/M B deBpaie, ¢
MapTa 1o CeHTA0ph Mecsubl oHO cHuxkaercs ot 0,87-104 mo 0,41-104 kBt/m.
CraTucTuyeckuil aHaiau3 MOATBEPKIAET, YTO CPEAHEE KBAAPATUYHOE OTKIOHECHHE
HHEPreTUYECKOro MOTEHIMAIa BOJHOBOM 3HEPIMU OT CKOPOCTH BETPA COCTABIISET
0,281 u 0,334. OctpoB I['pI3bUICYB B TEppUTOPUAIBHBIX BOJax TypKMeHHCTaHA
o0JagaeT 3HaYuTEILHBIMU BOJIHOBBIMU SHEPTE€TUUECKIUMU PECYPCAMU, KOTOPbIE MOTYT
pelIUTh TPOOJEMBbl CHAOXKEHUSI DJIEKTPOIHEPTHUEH, a TaKKe IOIYUYEHHUsI CBEXKel
MMATHEBOM BOJBI C UCIIOJIb30BAHUEM ONPECHUTENBHBIX YCTAHOBOK.

KuiroueBrblie cj10Ba: BOJHOBBIE SHEPIETHUECKHE MOTEHIMANBI, CKOPOCTh BETPA,
TeMIEpaTypa BOJbI, OCTPOB [ 'BI3BUICYB, MaTeMaTHUYECKasl CTaTHCTHKA, Kacnmiickoe
Mope, TypkmeHuncras.

Wave energy resources of Gyzylsuv island in the Caspian sea

Penjiyev A.M.

Turkmen State Institute of Architecture and Construction,
1, B. Annanova, 74401, Ashgabat, Turkmenistan,
tel.: +7 (993) 65-80-17-54; e-mail: ampenjiev@rambler.ru

Abstract. The long-term seasonal variability of the hydrometeorological and
hydrodynamic regimes of the Gyzylsuv Island in the Caspian Sea was studied, and the
distribution of the energy potential of wave energy was calculated on their basis. With
the help of mathematical modeling of the hydrodynamic process of mixed sea waves,
the average value of the resource energy potential of waves is determined, which is
0,88-10* kwW/m. The average value of the energy potential of waves begins to increase
from October from 1,02 10* to 1,23 10* kW/m in February, from March to September
it decreases from 0,87 10* to 0,41 10* kW/m. Statistical analysis confirms that the
standard deviation of the energy potential of wave energy from the wind speed is 0,281
and 0,334. Gyzylsuv Island in the territorial waters of Turkmenistan has significant
wave energy resources that can solve the problems of supplying electricity, as well as
obtaining fresh drinking water using desalination plants.

Key words: wave energy potentials, wind speed, water temperature, Gyzylsuv
island, mathematical statistics, Caspian Sea, Turkmenistan.
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Shahar tarmoglari elektr ta’minotini intellektual boshqaruv tizimlarini
shakllantirish kontseptsiyasi

Antonov V.V.%, Baymurzina L.I.1, Kromina L.A.%, Rodionova L.Ye.}, Faxrullina A.R.%,
Palchevskiy Y.V.3, Rodionov Y.A.?

Konuenuusi gopMupoBaHnsi HHTEIEKTYAJIbHBIX CHCTEM yIIPABJIEHUSA
3JIEKTPOCHAOKEeHUEeM TOPOJACKUX ceTei

Antonos B.B., Baiimypsuna JL.U.Y, Kpomuna JI.A.L, Pognonosa JIL.E.!, ®axpymuuna A.P.1,
[MansueBckuii E.B.3, Pommonos E.A.2
YVehumeruii 2ocyoapcmesennviii asuayuonnwli mexnuveckuil ynueepcumen
450008, Pecnyonuxa bawkopmocman, Yea, yn. K. Mapkca. 12, Poccus
*e-mail: rodionovaKF@yandex.ru
2000 «Chepbank Cepeucy
127018, e. Mocksa, Cywesckuti Ban, 18, BL] «Hosocywesckuii», Poccus
SPunancosviii yHusepcumem npu [Ipasumenscmee Poccutickou @edepayuu
109456, Bewnaxosckuii np., 4, Poccus

AHHoTanusi. COBpEMEHHbIE BO3MOYKHOCTA HMHTEJUIEKTYyalbHBIX CHUCTEM
yOpaBJICHUs BCE 4Yalle MCIOJB3YIOTCI B 00JIacTAX, paHee CUYUTABIIMXCS
HCKJTIOYUTENLHON paboTON JIoACH - CHENUAMCTOB, UMEIOUIUX COOTBETCTBYIOLIUN
ONBIT B TOW WM HWHOM oOnactu. He ABISAIOTCS HCKIIOYEHUEM BO3MOXKHOCTH
MaIlIMHHOTO 00y4YeHus B c(hepe dIEKTPOIHEPIETUKHU, TOTYyUEHUE POTHO30B HA OCHOBE
JAHHBIX WHTEJUICKTYyaIbHbIX JaTYMKOB PA3IMYHOrO Ha3HaUYeHUs. B HacTosiee Bpems
[IpaBurenscTBOM Poccum mnpuHATa mporpamMma pas3BuUTUsL  oOpadaThIBaroUIei
MPOMBIIIJIEHHOCTH 10 KOoHIA 2035 r.: 3a 3TO BpeMs BBIMYCK NPOAYKIHMH IOJIKEH
BbipacTd Ha 192%. OueBugHO, 4YTO 3Ta THporpaMma TakKXKe JOJDKHA OTBEYATh
TpeOOBAHUSIM COBPEMEHHON HAyYHOM KOHIETIMK MPOMBIIUICHHOW PEBOJIIOINH
«nnyctpus 4.0», koraa nporu3BOACTBEHHBIE MPEANPUATHS U KOPIOPALIMU HAYUHAIOT
pa3pabaThiBaTh U MPUMEHSTH MOACHUCTEMBI M BJIEMEHTHl «YMHOTO IMPOU3BOJICTBAY,
[IOMOTaIOIIME BBICTPAaUBATh MHTEIUIEKTYaJIbHbIE KOMMYHUKAIIUU MEXKY OTAEIbHBIMU
3aJla4yaMu M OINEpali B TEYEHUE BCErO0 JKMU3HEHHOTO IMKJIA IPOU3BOJICTBA B
COOTBETCTBUM C MPUHIMIIAMU U METOJAMU CUCTEMOTEXHUKHU. BaXKHO OTMETUTH, UTO
BOIIPOCHI MHTEJIJICKTYaJbHOTO YIpaBJEHUS B MPEAMETHO-OPUEHTUPOBAHHON cdepe
AJIEKTPOIHEPTETUKU (B HAIIEM CIydae - DHEProcOepekeHus ), Kak OCHOBBI JIOOOTO
MIPOMBIIJICHHOTO TTPOU3BOJICTBA B COBPEMEHHBIX YCIOBHUSIX, TPEOYIOT pa3pabOTKH U
BHEJIPEHUS], TIPEK/IE BCEr0, HOBBIX pelieHri Ha 6a3e coBpeMeHHbIX |T-TexHonorui.
N3BecTHO, uTO SHEproemkocTh B Poccuu, mo ganueiM BecemupHoro 6anka, B 3-4 paza
HIDKE, Y€M B EBPOINEHCKUX CcTpaHax. Takke HM3BECTHO, YTO B CBSI3M C HOBBIMU
MOJIOKEHUSIMUA B cepe KUIHUIIHO-KOMMYHAIBHOTO XO0341CTBa, HANIPABICHHBIMUA Ha
MOBBIIICHUE IKOHOMHUYECKOU 2 (HEKTUBHOCTH B YACTH MOTPEOICHUS DJICKTPOIHEPTHH,
CTAaHOBUTCS OYEHb BAXKHBIM OOECIEYCHUE €€ TOYHOTO M OIMEPATUBHOTO ydYeTa C
BO3MOKHOCTBIO JATBHEHIIIETO TPOTHO3UPOBAHUS TOTPEOJICHUS DJICKTPOIHEPTHH H
COCTOSIHUSA 00BEKTOB AJIEKTPOCETEBOTO X034ICTBa, YTO MO3BOJIUT
CHeIUaIN3UPOBAHHBIM OpPTaHU3AIMSIM U CIy’K0aM, a TakKe opraHaM YIIPaBJICHHS B
KpaTyailliie CpPOKM NPUHUMATh B3BEUICHHBIE CIICHHAIbHBIE pelleHus. B craThe
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[peayiaraeTcsl KOHLEINIUSA WHTEIUICKTYaJbHONM CUCTEMBI YIIPABIEHUS IIPOLIECCOM
MOHHTOPHUHIA COCTOSIHUS HA OCHOBE JAHHBIX MHTEJUICKTYalIbHBIX 1aTYMKOB. HoBH3HA
KOHIIENIIMN 3aKJII0YaeTCs] B PACCMOTPEHMM BapUaHTa PELICHUS 3aJadyd MHTErpanuu
MH(GOPMALIMOHHBIX CHCTEM, CBS3aHHBIX CO CIa00CTPYKTYpUPOBAHHBIMH MPEAMETHO-

OPUEHTHUPOBAHHBIMU nH()OPMAITMOHHBIMU MMOTOKaMH Ha MPEANPUITUN
BJIEKTPOIHEPTETUKHU, C MCIIOJIBb30BAHUEM METOJOB TEOPUUM MHOMKECTB U TEOPUH
KaTErOpuHu.

KaoueBble ciaoBa: MammHHOE OOy4YeHHE, HCKYCCTBEHHBIM  HEWPOH,
UCKYCCTBCHHBI  WMHTEJUICKT, TEOpHsl KaTerophii, CHUCTEeMHas HWHTETpars,
MHGOPMAITMOHHO-YTTIPABJISIOIIAS cucTema, WUHTEIJICKTyaIbHbIC JATYNKH,
3Heprod3pHeKTUBHOCTD.

The concept of formation of intelligent control systems of power supply
of urban networks

Antonov V.V.%, Baimurzina L.1.1, Kromina L.A.}, Rodionova L.E.%, Fakhrullina A.R.%,
Palchevsky E.V.2, Rodionov E.A.2

1Ufa State Aviation Technical University
450008, Republic of Bashkortostan, Ufa, K. Marx str. 12, Russia
*e-mail: rodionovaKF@yandex.ru
2 LLC “Sherbank Service”
18, Suschevsky Val, BC “Novosuschevsky”, 127018, Moscow, Russia
% Financial University under the Government of the Russian Federation
4, Veshnyakovsky pr. 109456, Moscow, Russia

Abstract. Modern capabilities of intelligent control systems are increasingly
being used in areas previously considered the exclusive work of people - experts with
relevant experience in a particular field. Machine learning capabilities in the field of
electric power industry, obtaining forecasts based on the data of intelligent sensors of
various purposes are not an exception. At present the Russian Government has adopted
a program for the development of the manufacturing industry until the end of 2035:
during this time manufacturing output should grow by 192%. It is obvious that this
program should also meet the requirements of the modern scientific concept of
industrial revolution “Industry 4.0”, when manufacturing enterprises and corporations
begin to develop and apply subsystems and elements of "smart manufacturing”, which
help to build intelligent communications between individual tasks and operations
during the entire life cycle of production, in accordance with the principles and
methods of systems engineering. It is important to note that the issues of intelligent
management in the subject-oriented area of electric power industry (in our case - energy
saving), as the basis of any industrial production in modern conditions, require the
development and implementation, first of all, of new solutions based on modern IT-
technologies. It is known that energy intensity in Russia, according to the World Bank,
Is 3-4 times lower than in European countries. It is also known that in connection with
the new provisions in the field of housing and communal services, aimed at improving
economic efficiency in terms of electricity consumption, it becomes very important to
ensure its accurate and operational accounting with the possibility of further
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forecasting of electricity consumption and the state of power grid facilities, which will
allow specialized organizations and services, as well as the managing bodies in the
shortest time to make a balanced specialized decisions This paper proposes the concept
of intelligent control system to manage the process of condition monitoring based on
data from intelligent sensors. The novelty of the concept is to consider a variant of
solving the problem of integration of information systems associated with weakly
structured subject-oriented information flows in the electric power industry enterprise
by using methods of set theory and category theory.

Keywords: machine learning, artificial neuron, artificial intelligence, category
theory, systems integration, information and control system, smart sensors, energy
efficiency.

Yugqori haroratli modulli quyosh qurilmalarining texnik imkoniyatlarini
baholash

Koyshiev T.K.*, Bekjan Z.B., Jakatay A.B.

OuneHka TeXHMYeCKOH BO3MOKHOCTH BBICOKOTEMIIEPATYPHOM MOAY/JIbLHOM
COJIHEYHOM YCTAHOBKH

Koimmuen T.K.*, bexxxan 3.b.*, JKakarait A.b.

HAO Kaszaxckuii Hayuonanonwiti Ynusepcumem umenu anv-Dapabu,
Kazaxcman, 050040, Armamor np. Ane-Dapabu, 71
men: +7(707)7797764; *e-mail: koishiyev.temirkhan@kaznu.kz

AHHOTauMs. B Hacrosmee BpemMs OJHMM M3 aKTYAJIbHBIX HaIlPaBICHUN
AHEPreTUYECKON OTPACIH SIBISETCS HEOOXOIUMOCTh PACCMOTPEHHUS MyTEN MHUPOKOTO
HCTIOJIb30BaHUs BO30OHOBIISIEMBIX UCTOYHUKOB sHepruu (B1D), Tak kak 3T0 MO3BOJIUT
CHHU3UTh HETATUBHOE BO3JCHUCTBUE YHEPTETUKN HA OKPYKAIOIIYIO CPEAY U COKOHOMUTH
sHepreTudeckue pecypcebl. [loTeHInanbHbI YPOBEHD 3HEPTONOTOKA HA TEPPUTOPUHU
Kazaxcrana cocraBmser 1 TpnH. kB1/4, mostomy B Oynaymiem, Hapsay C
(hOTORIEKTPUICCKOM COTHEYHOM CTaHIIMEH BechbMa II€JIECOOO0Pa3HO MCIIOJIb30BaTh
MOJYJbHBIE COJHEYHBIC CTAHIUA C 3epKaJIbHBIM KOHIIEHTpaTopoM. Hamboinee
OJIaronMpUATHHIMUA pallOHAMH I WCTIOJb30BAHUSI COJHEYHBIX TEXHOJIOTUH B
Kazaxcrane sBustorcs: Kepuiopaunckas, Typkectanckas, JKamOblickas
AnmaTuHcKast 001acTH.

B nmanHOl paboTe paccMOTpeHa TEXHHUYECKas BO3MOXXHOCTh MPUMEHEHUS
COJIHEUHOM YCTAHOBKHU C 3€pPKAJIbHBIMU KOHIICHTpPATOpaMH I YHEProCHa0KEHUS
aBTOHOMHOI'0 motpebutesisa. B mocnennue roasl Bo MHOTMX pernoHax KazaxcraHa
aKTUBHO BeJleTcs paboTa MO IIMPOKOMY HCHOJIB30BAHUIO BO30OHOBIISIEMBIX
WCTOYHUKOB YHEPIHUHU.

Karouesbie cJIoBa: COJIHEYHBIN KOHLIEHTPATOP, napaboous,
MapoOOJIOUINHAP, TUIOCKOCTh (DOKYCHPOBKH, COJIHEUHAs YCTAaHOBKA, ITUKINYECKAS
COJIHEYHAsI TEXHOJIOTHSI.
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Evaluation of the technical capability of a high-temperature
modular solar installation

Koishiyev T.K.*, Bekzhan Z.B., Zhakatay A.B.

Non-profit Joint Stock Company Al-Farabi Kazakh National University,
71, Al-Farabi Ave., 050040, Almaty, Kazakhstan
tel: +7(707)7797764; *e-mail: koishiyev.temirkhan@kaznu.kz

Abstract. Currently, one of the urgent directions of the energy industry is the need
to consider ways of widespread use of renewable energy sources (RES), as this step
will reduce the negative impact of energy on the environment and will save energy
resources. The potential level of energy flow in Kazakhstan is 1 trillion kWh, so in the
future, along with a photovoltaic solar station, it is very advisable to use modular solar
stations with a mirror concentrator. The most favorable areas for the use of solar
technologies in Kazakhstan are: Kyzylorda, Turkestan, Zhambyl and Almaty regions.

In this paper, the technical possibility of using a solar installation with mirror
concentrators for the power supply of an autonomous consumer is considered. In recent
years, many regions of Kazakhstan have been actively working on the widespread use
of renewable energy sources.

Keywords: solar concentrator, paraboloid, parabolocylinder, focusing plane,
solar installation, cyclic solar technology.

Rivojlanayotgan mamlakatlar misolida shamol energetikasi uskunalarini ishlab
chigarishni mahalliylashtirish

Buranov I.U.
O ‘zbekiston Respublikasi Fanlar Akademiyasi, Energetika muammolari instituti

Annotatsiya. Ushbu maqolada O‘zbekiston shamol energetika rivojlantirishi
birinchi gadamlari xagida yozilgan — aniglangan 520 GVt shamol energiya salohiyati.
Zamonaviy shamol energetika mashinasozlik tendensiyalar va shamol energetika
gurilmalarning asosiy komponentlar, va 50% gacha maxaliylashtirish ssenariylari
ko‘rib chiqildi. Ishlab chigarishning yoki maxaliylashtirish uchun asosiy omillar xarxil
rivojlatiradigan davlatlar masalasida va O‘zbekiston uchun tavsiyalar keltirilgan.

Kalit so‘zlar: shamol energetikasi salohiyati, shamol elektr stansiyasi, turbina,
rotor, lokalizatsiya.

Jlokasmm3anus Npou3BoACTBA BETPOIHEPreTHYECKOro 000pPyI0BaAHUA HA
NpuMepe pa3sBUBAIOIIMXCH CTPAaH
bypanos N1.V.

Axademus nayx Pecnyonuxu Y3oexucman, Hncmumym npobnem snepeemuxu
Tenegpon: 90-186-21-83, e-mail: biskander@rambler.ru

AHHOTauMs. B cTaThbe ommcaHbl MepBbI€ ATAIbl PA3BUTHUSI BETPOIHEPIETUKU B

PecniyOnuke VY30ekuctan - oOmNpeAesneHHe MOTEHLMada BETPOIHEPreTHUECKUX
pecypcoB B oOweme 520 I['Bt. PaccmoTpeHbl CcOBpeMEHHBIE TEHICHIIMU B
BETPOIHEPTETUUECKOM MAaIlMHOCTPOEHUH, OCHOBHBIE KOMITOHEHTBI

BETPOIHEPIeTUUECKUX YCTAHOBOK U CLIEHAPUU JIOKaNM3auu 10 ypoBHs 50%. A Takxke
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KIIOYEeBbIC (PAKTOPBI,  BIMSAIONIMNE HA CO3JaHUE MPOU3BOJCTB, JIOKATU3AIUIO
OTZICTLHBIX KOMITOHEHTOB Ha MIPUMEPAaX KOHKPETHBIX PA3BUBAIOIIUXCS CTPaH, a TAKKE
pexkoMeHaanuu 1 PecyOnuku Y30ekucTaH.

KiroueBble cj10Ba: BETPOIHEPIETHUCCKUI TOTCHIMAJ, BETPOIHEPTeTHUECKAs
yctanoBka (BOYVY), TypOuna, poTop, JoKamu3aIus.

Localization of wind energy equipment — example of developing countries
Buranov |.U.

Uzbekistan, Academy of Sciences Institute of Energy Problems
phone: 90-186-21-83, e-mail: biskander@rambler.ru

Abstract. The paper describes first phases of wind energy development in the
Republic of Uzbekistan — identification of 520 GW of the wind energy resources
potential. It considers the trends of wind energy turbines manufacturing, its basic
components, and localization scenarios up to 50%. The key factors affecting
establishment of productions, localization of specific components on the example of
specific developing countries, and recommendations to the Republic of Uzbekistan.

Key words: wind energy potential, wind energy system, turbine, rotor,
localization.

Rossiya iglim sharoitlarida mikrogeneratsiya sifatida
guyosh stansiyalaridan foydalanish

A.l. Skafarik, S.V. Kiseleva

Lomonosov nomidagi Moskva davlat universiteti,
Rassiya federatsiyasi, Maskva shahri, 119991, Lelin, 1
e-mail: skafarik@mail.ru; k_sophia_v@mail.ru

Annotatsiya. Rossiyada kichik quvvatli gayta tiklanadigan energiyani kengroq
joriy etish uchun mikrogeneratsiya to‘g‘risidagi gonun gabul gilindi, u RES qurilmalari
egalariga tarmoqgdan energiyani belgilangan tariflar bo‘yicha sotish va sotib olishni
kafolatlaydi, bu tijorat faoliyati hisoblanmaydi va tegishli bo‘lmaydi. go‘shilgan
giymat solig‘iga. Maqolada kiruvchi quyosh radiatsiyasi, harorat, shuningdek, elektr
energiyasi tariflari va iste'molchi yuk egri chizig‘i to‘g‘risidagi ma’lumotlardan
foydalangan holda mikrogeneratsiya ob'ektidan (15 kW quvvatga ega quyosh elektr
stantsiyasi) foydalanishning unumdorligi va iqtisodiy samaradorligini hisoblash
metodologiyasi taklif etiladi. Rossiyaning turli mintagalari. Mikrogenerator
stansiyalarining iqgtisodiy samaradorligi bir gator omillar bilan belgilanadi: quyosh
energiyasi resurslari, tariflar, shuningdek, iste'molchilarning yuklanish jadvali.
Shunday qilib, quyosh energiyasining katta resurslariga garamay, Janubiy Sibir
mintagalarida (Irkutsk, Ulan-Ude) elektr stantsiyasi goplash muddati barcha tadgigot
yo‘nalishlari orasida maksimal bo‘ldi. Bu quyosh energiyasining muhim tabiiy
resurslarini zararsizlantiradigan elektr energiyasini sotish va sotib olish bo‘yicha
tariflarning ushbu holatda hal qiluvchi rolini ko‘rsatadi. Iste'molchi yuklash
jadvalining turi ham ahamiyatli bo‘lib, bu iste'molni boshqgarish va / yoki
iste'molchilarni ushbu uyushma doirasida barcha ishlab chiqgarilgan energiyani
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imtiyozli iste'mol qilish uchun mahalliy tarmoqga integratsiyalashuvini ko‘rsatadi.
Ko‘rsatilgandek, metodologiya RES asosida elektr energiyasini ishlab
chigaruvchilar/sotuvchilar uchun yanada adekvat tariflar bo‘yicha tavsiyalar ishlab
chigish uchun hisob-kitoblar, giyosiy tahlil va modellashtirish uchun tasdiglangan va
adekvat vosita hisoblanadi.

Kalit so‘zlar: quyosh stansiyasi, mikrogeneratsiya, iqtisodiy samaradorlik.

Hcnoab3oBaHue COTHEYHBIX CTAHIIUH MHUKPOTreHepanuu
B KIIHMATHY€CKHUX YCJI0BUAX Poccun

Ckagapux A.U., Kucenesa C.B.

Mockosckuii eocyoapcmeennwiii ynusepcumem umenu M.B.Jlomonocosa,
1, Jlenunckue 2opwv, 119991, Mockea, Poccutickas @edepayus
e-mail: skafarik@mail.ru; k_sophia_v@mail.ru

AnHoTamus. [l Oojee MMPOKOrO BHEAPEHUS BO30OHOBISIEMON IHEPreTUKH
MaJIBIX MOINHOCTEWM B Poccnu NPUHAT 3aKOH O MHKPO-T€HEpPAlMH, KOTOPBIN
rapaHTUpPYET BiIaJielibliaM YyCTaHOBOK Ha BID npogaxy-nokynky SHEpruu U3 CETU 0
YCTaHOBJICHHBIM Tapu(aM, 4TO HE paCCMaTPUBAECTCS KaK KOMMEpUecKas JesTeIbHOCTh
W He o0OJyiaraeTcs HaJOTOM Ha JI00aBJICHHYIO CTOMMOCTb. B pabore mpemnoxeHa
METO/JMKA pacueTra MPOU3BOAUTEIIBHOCTH U HKOHOMHYECKOW 3(deKkTuBHOCTU
HCIIOJIb30BaHUsI OOBEKTa MHUKpPO-TEHEpaluu (ceTeBasi COJHEYHAasl AJIEKTPOCTaHIUS
MonTHOCTEIO 15 kBT, CCM) ¢ ucnoibh30BaHUEM JAHHBIX O MPUXOIAIIEH COTHEIHOM
paauanuu, TeMIepaType, a Takke Tapudax Ha dJIEKTPOIHEPTHUI0 U Tpadukax Harpy3Ku
noTpeduTeNneil sl pa3iuyHbIX pailoHoB Poccuu. DxoHoMuueckas 3PGHeKTUBHOCTD
CTAaHLIMM MUKpPO-TEHEpaAllUd OINPEeNaeTCs] KOMIUIEKCOM (aKTOpOB: pecypcaMu
COJIHEYHOU »Hepruu, Tapudamu, a Takke rpadukoM Harpysku norpeoureneil. Tak,
HECMOTpPS Ha 3HAYUTEIBHBIE PECYPCHI COJIHEUHOW DHEPTUH, CPOK oKyrnaemoctu CCM
B paiionax Oxnoit Cubupu (Mpkytck, Ynan-Ya3) okazancs MaKCUMalIbHBIM Cpev
BCEX PAlOHOB HCCIIEIOBAHMM. DTO YKa3bIBAET HA OMNPEACIAIOUIYI0 POJIb B JTAHHOM
ciydae TapudoB Ha MPOAAKY-TIOKYIKY JJIEKTPOIHEPIHH, KOTOPhIE HUBEIUPYIOT
3HAYUTEIbHBIE PUPOJAHBIE PECYPCHI COJIHEUHOW YHEPTUH. 3HAUYMMBIM SIBIISIETCS TAKKE
TUNl TpaduKa HArpy3Kd TMOTpeOUTened, 4YTo YyKa3blBae€T Ha BOCTPEOOBAHHOCTH
yIpaBjICHUS MOTpeOieHneM W/Uiu O0beAUHEHUE MPOCKIOMEPOB B JIOKAIBHYIO CETh
JUTSI TIPEMMYIIECTBEHHOTO MOTPEeOJIeHns BCeH BBIPAOOTAHHOUN PHEPTrUW B TIpenerax
aToro obbenuHeHus. [lokazaHo, 4YTO METOAMKA SBISIETCS BEpUDHUIIMPOBAHHBIM H
aJIeKBaTHBIM WHCTPYMEHTOM ISl IPOBEJICHUSI pacue€TOB, CPABHUTEIBLHOTO aHAIM3a U
MOJISTTUPOBAHUS B IIEJISAX pa3pabOTKH peKoMeHIalii 6oJiee aleKBaTHBIX TapuQoB 15
MIPOU3BOIUTEIICH/TIPOIABIIOB IEKTPUUECKHUX dHEepruu Ha BID.

KiwueBble ciioBa: COJIHEUHAs CTaHLMS, MHUKpOTeHepalus, 3KOHOMHUYECKas
3 PEKTUBHOCTD.
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The use of microgeneration solar stations in the climatic conditions of Russia

Skafarik A.l., Kiseleva S.V.

Lomonosov Moscow State University,
1, Leninskie Gory, Moscow, 119991, Russian Federation
e-mail: skafarik@mail.ru; k_sophia_v@mail.ru

Abstract. For a wider introduction of small-capacity renewable energy in Russia,
a law on micro-generation was adopted, which guarantees the owners of RES
installations to sell and buy energy from the network at established tariffs, which is not
considered a commercial activity and is not subject to value added tax. The paper
proposes a methodology for calculating the productivity and economic efficiency of
using a micro-generation facility (grid solar power plant with a capacity of 15 kW)
using data on incoming solar radiation, temperature, as well as electricity tariffs and
consumer load profiles for various regions of Russia. The economic efficiency of
micro-generation stations is determined by a complex of factors: solar energy
resources, tariffs, as well as the load profiles of consumers. So, despite the significant
resources of solar energy, the payback period of solar micro-generation stations in the
regions of Southern Siberia (Irkutsk, Ulan-Ude) turned out to be the maximum among
all research areas. This indicates the decisive role in this case of tariffs for the sale and
purchase of electricity, which neutralize significant natural resources of solar energy.
The type of consumer load profile is also significant, which indicates the demand for
consumption management and / or the integration of prosumers into a local network
for the preferential consumption of all generated energy within this association. It is
shown that the methodology is a verified and adequate tool for carrying out
calculations, comparative analysis and modeling in order to develop recommendations
for more adequate tariffs for producers/sellers of electricity based on RES.

Keywords: solar station, micro-generation, economic efficiency.

Modefikatsiya gilingan CVD usuli bilan olingan ITO plyonkasining morfologik,
elektrofizik va optik hususiyatlari

Kutlimuratov A.l, Zufarov M.A.2, Kabulov R.R.%, Xajiev M.U.!

Mopddosoruueckue, 3jeKTpopu3ndecKue U onTuYecKkue cBoicrna mieHok I'TO,
NoJIy4eHHbIX MoAu(puuupoBanubiM CVD-MeToa0M

Kytmamypatos A.%, 3ydapos M.A .2, Ka6ynos P.P.}, Xaxuen M.V.!

L ®usuko-mexnuueckuil uncmumym HIIO "®uzuxa-Connye" AH PY3,
Vabexucman, 100084, o. Tawxenm, yn. Yuneuza Aiimmamosa, 25
Ten: +998(71) 235-93-61; e-mail: ftikans@uzsci.net
2 Hucmumym Mamepuanogedenus HITO "®usuxa-Connye"” AH PY3,
Vsbexucman, 100084, e. Tawkenm, ya. Yuneusza Auimmamosa, 26
Ten: + 998(71) 235-75-06; e-mail: ims@academy.uz

AnHoTanus. [lomydenst meHkn ITO Ha  CTEKIAHHBIX — TOJIOXKKAX
ycoBepiieHcTBoBaHHEIM CVD MeTo10M B KBa3M3aMKHYTOM 00BbEeMe MPU HOPMaJIbHOM
atMoc(epHOM JaBiieHUHM 0e3 ydacTus raza-Hocutelns. [ BeISICHEHMs] 3aBUCUMOTH
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cBoiicTB mieHOK ITO or Temneparypbl MOAI0KKH 1 cooTHoImeHuss X = SNO,/INy0s,
CUHTE3 CJIOEB IPOBOAMIICS B MHTEpBase Temmepatyp 170-500°C, myteM TepMHUUECKOro
pa3joXKeHUs] MapoB CIUPTOBBIX PACTBOPOB XJIOPUCTOTO WHIUS U OJIOBA, B3ATHIX B
pa3IMuYHBIX  cooTHOmIeHUsX X. Pexumbl 3amaBanuch IMyTeM  YNpaBJICHHS
TEMIIEpaTypaMyi TOJUIOKKHA M HCIAPUTENs, HA KOTOpbIE MOJAIOTCS BOJHBIC WIIH
CIUPTOBBIEC PACTBOPHI XJIOPUIOB UHAMS U 0JIOBA, a TAKKE COOTHOLICHUSI KOMIIOHEHTOB
pacTBOpa M CKOpPOCTH TMOAa4yu pacTBopa. IIpu 3TOM CKOpOCTH pocTa IIJICHOK
coctaBisuia nopsinka 0.5-1.0 MkM/dac, 4TO B HECKOJIBKO pa3 BBIIIE, YEM B Cllydae
crpe-nuposn3a B aHAJTOTUYHBIX yciaoBusaX. Tonmunsl ieHok | TO onpenensmuce ¢
NoMOIIbI0 UHTEephepeHIIMOHHOr0o MuKpockona MMUHM-4, a Takxke MO CHEKTPY
NPOIYCKAaHMsI, PEe3yJbTaThl MOKa3ajdd, YTO IUJICHKH MMEIOT TOJIIUHY ~3 MKM.
YcTaHoBNIEeHa 3aBUCUMOCTD YACTHLHOTO CONMpOTHBIeHUA TIeHOK I TO ot Temnepatypsl
MOJIJIOKKU U TIOKA3aHO, YTO TUICHKH, TOJY4YEHHBIE MTPH TeMIIepaTypax MmoaIoxku 240
— 260°C 0o06mamaroT 10CTaTOYHO HU3KUM YACIBHBIM COMPOTHBICHUEM, MPUEMIIEMbBIM
JUIA TPUMEHEHUS B COJHEYHBbIX 3yieMeHTaX. [IpoBeneHa uaeHTHU(UKALUs CHEKTpa
pentrenorpammel wieHok | TO B comocraienuu ¢ kaptoit 00-006-0416 (In,0s, cubic)
u3 0a3el (JCPDS). Cpennsisi mOCTOSTHHASI PEIIETKH, PACCUYUTAHHAS TI0 ITOH CXeMe,
cocrapisna, a = 10,1273 A, 4ro Gosblle MO CPaBHEHHIO C NAPAMETPOM PEIIETKH
10.1195 A st uncroro In;03, 94TO CBUAETENLCTBYET O IIPUCYTCTBHU SN, 4TO H3MEHSET
MOBE/IEHNE HOHOB KUCIOPO/a.

KawueBbie caoBa: menku ITO, meronq CVD, yaenbHOE CONpPOTHUBICHHE,
KpUCTAJJIMYECKast CTPYKTypa, (ha3oBblii cocTaB, JgudpakTorpamMma, MapaMerp
PEILIETKH.

Morphological, electrophysical, and optical properties of ITO films produced
by the modified CVD method

Kutlimuratov A.%, Zufarov M.A.?, Kabulov R.R.%, Xajiyev M.U.!

! Physical — technical institute NGO "Physics - Sun" ASUz,
2B, Chingiz Aytmatov, 100084, Tashkent, Uzbekistan
Tel.: +998(71) 235 93 61; e-mail: ftikans@uzsci.net

2 Institute of Materials Science NGO "Physics - Sun" ASUz,
2B, Chingiz Aytmatov, 100084, Tashkent, Uzbekistan
Tel.: +998(71) 235 75 06; e-mail: ims@academy.uz

Abstract. We have obtained ITO films on glass substrates by an advanced CVD
method in a quasi-closed volume at normal atmospheric pressure without the
participation of a carrier gas. To elucidate the dependence of the properties of ITO
films on the substrate temperature and the SnO,/In,O5 ratio, the growth was carried out
in the temperature range of 170-500 °C by thermal decomposition of vapors of alcohol
solutions of indium chloride and tin chloride, taken in various ratios. The modes were
set by controlling the temperatures of the substrate and evaporator, to which aqueous
or alcoholic solutions of indium and tin chlorides are supplied, as well as the ratio of
the solution components and the solution supply rate. In this case, the film growth rate
was about 0.5-1.0 um/h, which is several times higher than in the case of spray
pyrolysis under similar conditions. The thicknesses of the ITO films were determined
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using an MII-4 interference microscope, as well as from the transmission spectra, the
results showed that the films have a thickness of ~3 um. The dependence of the
resistivity of ITO films on the substrate temperature is presented, and it is shown that
films obtained at substrate temperatures of 240-260°C have a sufficiently low
resistivity acceptable for use in solar cells. The X-ray diffraction spectra of ITO films
was identified in comparison with the map 00-006-0416 (In,03, cubic) from the
database (JCPDS). The average lattice constant calculated according to this scheme
was a=10.1273 A, which is larger compared to the lattice parameter of 10.1195 A for
pure In,O3, which indicates the presence of Sn, that changes the behavior of oxygen
ions.

Keywords: ITO films, CVD method, resistivity, crystal structure, phase
composition, diffraction pattern, lattice parameter.

O¢“zbekiston iglim sharoitida loyihalashtirilgan quyosh stansiyalarining energiya

samaradorligini oshirish bo‘yicha innovatsion yechimlarni keng ko‘lamda tatbiq

etish maqgsadida “Quyosh issiq suv ta’minotini o‘rnatish” qurilish me’yorlari va
goidalarini yanada takomillashtirishning asosiy yo‘llari

Rashidov Yu.K .12

10 ‘zbekiston Respublikasi Fanlar akademiyasi “Fizika-Quyosh” IICHB, Fizika-texnika instituti,
O zbekiston, 100084, Toshkent, Chingiz Aytmatov ko ‘chasi 2B
tel.: + 99871 235-93-61
Toshkent arxitektura-qurilish instituti,
O ‘zbekiston, 100084, Toshkent,. Sharof Rashidov ko ‘chasi, 7
tel.: +998 71 234-66-58; e-mail: rashidov_yus@mail.ru

Annotatsiya. Loyihalashtirilgan guyosh gurilmalarining energiya
samaradorligini oshirish bo‘yicha innovatsion yechimlar va yangi texnologiyalarni
keng miqyosda joriy etish magsadida O‘zbekiston Respublikasi hududida faoliyat
yurituvchi “Quyosh issiq suv ta’minoti qurilmalari’ning qurilish me’yorlari va
goidalarini yanada takomillashtirish masalalari ko‘rib chiqildi.

Ishning magsadi - zamonaviy talablarga javob beradigan va loyihalashtirilgan
quyosh issig suv ta’minoti qurilmalarining energiya samaradorligini 30 foizga
oshirishni ta’minlaydigan, shuningdek, O<zbekistonning iglim sharoitida ularning
ishlashi va ishonchliligini yaxshilaydigan respublika normativ hujjatini keyingi qayta
ishlashning asosiy usullarini aniglash.

Quyosh issiq suv ta’minoti tizimlari sohasida tugallangan ilmiy-tadgiqot, tajriba-
konstruktorlik va tajriba-sinov ishlarining umume’tirof etilgan natijalari tahlili
o‘tkaziladi. Turli magsadlar uchun quyosh issiq suv ta’minoti qurilmalarini loyihalash,
qurish va ulardan foydalanish bo‘yicha mahalliy va xorijiy tajriba o‘rganildi va
umumlashtirildi. Energiyani tejash va quyosh energiyasidan samarali foydalanish
sohasida turli mamlakatlarning ilg‘or texnika yutuglari va ilmiy izlanishlari saralab
olindi. Normativ-huquqgiy hujjatni keyingi gayta ko‘rib chigish jarayonida eskirgan
goidalarni chiqgarib tashlash, shuningdek, fan va texnika yutuglarining hozirgi
darajasini, O‘zbekiston Respublikasining loyiha-konstruktorlik amaliyotini hamda
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hududiy xususiyatlarini hisobga olgan holda yangi normativ talablarni kiritish tavsiya
etiladi.

Tugallangan ilmiy-tadgiqot, tajriba-konstruktorlik va eksperimental ishlarning
umume’tirof etilgan natijalarini tahlil qilish, . turli magsadlar uchun quyosh issiq suv
ta’minoti qurilmalarini loyihalash, qurish va ulardan foydalanish sohasida mahalliy va
xorijiy tajribani o‘rganish va umumlashtirish asosida ishlab chigilgan ilgari mavjud
bo‘lgan qurilish normalari va qoidalariga asosiy o‘zgartirishlar kiritiladi va asoslanadi.

Kalit so‘zlar: normativ hujjat, quyosh kollektori, o‘z-o°zini tartibga soluvchi,
element, o‘z-o°zini quritadigan quyosh moslamasi, faol element, issiglik batareyasi,
Issig suv ta’minoti, sovutish suvi, samaradorlik.

OcHOBHBIE MYyTH JAJIbHEHIIEro COBEPIIEHCTBOBAHNS CTPOUTEIbHBIX HOPM U
NPaBuJI Y CTAHOBKH COJTHEYHOT'0 rOpsivero BOAOCHAOKEeHHU» € LeJIbI0
IIAPOKOMACHITAOHOT0 BHEAPEHNSI HHHOBALIMOHHBIX PellleHuil 1J151 MOBbIIIEHMSI
3Heprodp¢eKTUBHOCTH MPOEKTUPYEMBIX IeJIN0YCTAHOBOK
B KJIIMMATHYECKUX YCJIOBHUAX Y30eKHUCTAHA

Pammmos FO.K .12

Ldusuro-mexnuueckuii uncmumym HITO « Dusuxa-Connyey AH PY3,
Vsbexucman, 100084, 2. Tawkenm, yn. Yuneuza Aiimmamosa 25
2Tawkenmckuii apXumeKmypHO-CImpoumenbHoliil UHCIMUMynt,
Vsbexucman, 100084, 2. Tawxenm, ya. llapaga Pawuoosa, 0.7
men.: +998 71 234-66-58; e-mail: rashidov_yus@mail.ru

AHHOTamus. PaccMOTpeHBI BOIPOCHI JAJBHEHMIIET0 COBEPIIEHCTBOBAHUS
CTPOUTENBHBIX HOPM U MPABUI Y CTAaHOBKH COJTHEYHOTO rOpsIYero BOJOCHAOKEHUS,
NEUCTBYIOIIMX  Ha  TeppuTopun  PecnyOnuku ~ Y30ekucraH, C  LEJbIO
IIMPOKOMACIITAOHOTO BHEIPEHUSI MHHOBAILIMOHHBIX PEIICHUH U HOBBIX TE€XHOJOTWH
JUTSI TIOBBIIEHUS SHEPTO3(P(HEKTUBHOCTH MPOEKTUPYEMBIX T€JTMOYCTaHOBOK.

[lens pa®oThl — onpeaeneHre OCHOBHBIX MyTel A JajdbHEeHIe nepepadoTKu
pecnyOJIMKAaHCKOTO ~ HOPMATUBHOTO  JIOKYMEHTa, OTBEYAIOIIEr0 COBPEMEHHBIM
TpeOOBaHUSIM W 00ECHEeYMBAIOLIEr0  MOBBIIIEHHWE  3HEProdp(EeKTUBHOCTH
MPOEKTUPYEMBIX YCTAHOBOK COJIHEUHOTO ropsiuero BogocHabxenus Ha 30 %, a Takxke
YIYYIIAIOUMX HMX HKCIUTyaTal[MOHHBIE XapaKTEPUCTUKU U HaAE&KHOCTh PadOTHI B
KJIIMMATHYECKHUX YCIOBHUSIX ¥Y30eKucTaHa.

BoimonHen aHanu3 OOLIENpPU3HAHHBIX PE3YJIbTATOB 3aKOHUYEHHBIX HAy4YHO-
HCCIIEIOBATENIbCKUX, ONBITHO-KOHCTPYKTOPCKMX M AKCIEPUMEHTAJIbHBIX paboT B
00JTaCTH CHCTEM COJIHEUHOTO TOpsiuero BojocHaOxkeHus. M3yden u 00001ieH
OTEUECTBEHHBIH W 3apyOCKHBIA ONBIT MPOEKTUPOBAHUS, CTPOUTEIHCTBA W
AKCIUTyaTallid YCTAHOBOK COJIHEYHOTO TOpPSYEro BOJOCHAOXKEHUS Pa3IM4YHOIO
HazHaueHus. [IpoBeneH oTOOp MEpPEAOBBIX TEXHUYECKUX TOCTHXKEHMM M Hay4YHBIX
MCCJIEIOBAaHUIM pa3HBIX CTpaH B 00yacTu sHeprocOepexkeHus U APPEeKTUBHOrO
UCIIOJIb30BAaHUsI COJHEYHOW »HHepruu. B mpouecce panbHeinied mnepepabOTKu
HOPMATHBHOTO JOKYMEHTa PEKOMEHAYETCS MCKIIOYHUTH YCTapeBIIME ITOJOKEHUS, a
TaK)K€ BKJIIOUUTh HOBbIE HOPMATHUBHBIE TPEOOBAHMUS, YUUTHIBAIOIINE COBPEMEHHBIN
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YPOBEHb HAyYHO-TEXHUYECKUX JTOCTUKEHUH, MPOEKTHO-CTPOUTENLHONW MPAKTHKH U
peruoHasbHble oco0eHHOCTH PecryOnuku Y30ekucTaH.

[TpuBeneHsl M OOOCHOBAHBI OCHOBHBIC W3MEHEHHsS ISl BHECEHUS B paHee
JCHCTBYIONIME CTPOUTEIHHBIE HOPMBI U MpaBuIiIa, pa3paboTaHHbIE HA OCHOBE aHAN3a
pe3yIbTaTOB 3aKOHUYECHHBIX HAY9IHO-HUCCIICIOBATEIbCKHUX,, OMBITHO-KOHCTPYKTOPCKUX H
AKCIIEPUMEHTAJIBHBIX PaboT, U3y4ueHre 1 0000IIEHHE OTEYECTBEHHOTO U 3apy0eKHOTO
OTbITa TPOECKTHPOBAHUS, CTPOUTEIHCTBA U IKCIUTyaTal[MM YCTAHOBOK COJIHEYHOTO
rOpsiYero BOJOCHAOKEHHS PA3IMYHOTO Ha3HAYCHHUS.

KiioueBble cJI0Ba: HOPMAaTUBHBIA JIOKYMEHT, COJIHEYHBIH KOJIJIEKTOD,
CaMOPETYJIMPEMBI  JJIEMEHT, CaMOApeHHpyeMas TIelHOYCTaHOBKA, AaKTHUBHBIN
DIIEMEHT, TEIUIOBOW aKKyMyJSTOp, Topsiuee BOJOCHAOKEHUE, TEIUIOHOCUTEIb,
3 PEKTUBHOCTB.

The main ways to further improve the building codes and rules of the
“Installations of solar hot water supply” with the aim of large-scale
implementation of innovative solutions to improve the energy efficiency of
designed solar plants in the climatic conditions of Uzbekistan

Rashidov Yu.K.12

!Physical-technical institute NGO "Physics-Sun" of the Uzbekistan Academy of Sciences
2B, Chingiz Aytmatov str., 100084, Tashkent, Uzbekistan
tel.: + 99871 235-93-61
2Tashkent Institute of Architecture and Civil Engineering,
7, Sharaf Rashidov str., 100084, Tashkent, Uzbekistan,
tel.: +998 71 234-66-58; e-mail: rashidov_yus@mail.ru

Abstract. The issues of further improvement of the building codes and rules of
the “Solar hot water supply installations” operating on the territory of the Republic of
Uzbekistan were considered with the aim of large-scale implementation of innovative
solutions and new technologies to improve the energy efficiency of the designed solar
installations.

The purpose of the work is to determine the main ways for further processing of
the republican regulatory document that meets modern requirements and provides an
increase in the energy efficiency of the designed solar hot water supply installations by
30%, as well as improving their performance and reliability in the climatic conditions
of Uzbekistan.

The analysis of the generally recognized results of completed research,
development and experimental work in the field of solar hot water supply systems is
carried out. The domestic and foreign experience in the design, construction and
operation of solar hot water supply installations for various purposes has been studied
and summarized. A selection of advanced technical achievements and scientific
research from different countries in the field of energy saving and efficient use of solar
energy has been carried out. In the process of further revision of the regulatory
document, it is recommended to exclude obsolete provisions, as well as to include new
regulatory requirements that take into account the current level of scientific and
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technological achievements, design and construction practice and regional features of
the Republic of Uzbekistan.

The main changes are given and substantiated to be introduced into the previously
existing building codes and regulations developed on the basis of an analysis of the
results of completed research, development and experimental work, the study and
generalization of domestic and foreign experience in the design, construction and
operation of solar hot water supply installations for various purposes.

Keywords: regulatory document, solar collector, self-regulating element, self-
draining installation, active element, heat accumulator, hot water supply, coolant,
efficiency.

Atmosfera sharoitida ikki marta sentrifugalash usuli bilan noorganik CsPbls
peroskvitning samarali quyosh elementlarini ishlab chigish

Nurumbetova L.R., Turgunboev A.Y., Boynazarov I.R.

Pa3paborka 3ppeKTUBHBIX COJTHEYHBIX 3JIeMEHTOB Heoprauudeckoro CsPbls
NMEPOBCKHUTA C MOMOILIBIO IBYKPATHOI0 MeTOAA HeHTPUPYIrupoBaHU s
B AaTMOC(epPHBIX YCJIOBUAX

Hypym6erosa JI.P., Typryu6oes A.J., Boitnasapos W.P.

Hncmumym uonno-niasmennvix u nazepuuvix mexuonocui AH PY3,
Iypmon uynu 33, 100125, Tawkenm, Y3b6exucman

AHHOTaumMs. B craTbe omnucaH MNOPOCTOM NPOLIECC HAHECEHUS JIBOMHOTO
MOKPBITUSA JJII M3TOTOBJIEHUS BBICOKOKAUYECTBEHHOW TIEPOBCKUTHOW TIUICHKA B
atMocepHbIX yclioBuax. Takue nedexThl, Kak TOYEHUHBIE OTBEPCTHS, MOTYT OBITh
3¢ (PEeKTUBHO yCTpaHEHbl HAHECEHHEM BTOPOTO TOKPBITUS C JaIbHEHIINM
YBEIIMUCHUEM PA3MEPOB 3€PEH, UTO 3HAUUTEIIHHO MOJABIISICT PEKOMOMHAIIUIO 3aps/I0B
B TaKUX MEPOBCKUTHBIX TUIeHKaX. KpoMe Toro, Takoe M3MEHEHHE TOJIIMHBI TJIEHKU
MOXET YJIYUIlIUTh MOTJIONIEHUE Majaroero ceera. Kak ciencraue, B TpaJUuIIMOHHBIX
MEPEBEPHYTHIX IJIAHAPHBIX TEPOBCKUTHBIX COJHEYHBIX JJIEMEHTaX JOCTUTAeTCs
3 PeKTUBHOCT MpeoOpa3oBaHusi dHEpruu BIUIOTH 10 11,4% mipu 3HAYMTETHLHOM
VIY4IICHUH IMapaMeTpoOB YCTpoicTBa, 4To Ha 43% OOJbINE MO CPaBHEHUIO C
KOHTPOJIbHBIM ycTporcTBOM (8%). Kpome Toro, ctabuiabHOCTh yCTPOMCTBA TaKXKe
yIIy4IIaeTcs 3a c4eT oOpa30BaHUsI BHICOKOKAYECTBEHHOM MEPOBCKUTHOM IJICHKH TIPH
JBOMHOM TIOKPBITUU. Pe3ynbTaThl MOKa3bIBAIOT, YTO MOJOOHBIA METOJ JBOMHOTO
MOKPBITHSI  SIBJISIETCS.  TIEPCIEKTUBHBIM 1T Pa3pabOTKH  BBICOKOIPOYHBIX U
3¢ (PEKTUBHBIX IEPOBCKUTHBIX COTHEYHBIX DJIEMEHTOB.

KarwueBbie cioBa: neposckut, CSPbl; meposckur, XRD anamu3s, cnekTpsl
MOTJIONIEHUS, INIOTHOCTh TOKA.
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Development of efficient inorganic CsPbls perovskite solar cells using a two-fold
method of centrifugation in atmospheric conditions

Nurumbetova L.R., Turgunbayev A.U., Baynazarov |.R.

Institute of lon-Plasma and Laser Technologies of the Uzbekistan Academy of Sciences
33, Durmon yuli, 100125, Tashkent, Uzbekistan

Abstract. Described here is a simple multiple coating process for fabrication high
quality perovskite films under full air condition. Defects such as pinholes can be
effectively eliminated by the second coating with a further increase in grain size, which
significantly suppresses charge recombination in perovskite films. In addition, an
improved film thickness can improve the absorption of incident light. As a result, the
traditional inverted planar perovskite solar cells achieve an energy conversion
efficiency of 11.5% with significantly improved device parameters, which is 44% more
than the control device (8%). In addition, the stability of the device is also improved
by such high-quality multiple coated perovskite films. The results show that this
multiple coating method is a promising choice for high strength and efficient perovskite
solar cells.

Keywords: perovskite, CsPbls perovskite, XRD analysis, absorption spectra,
current density.

Mavjud gidrotizimlar bilan mikroGESdan foydalanish
Muxammadiev M.M., Djuraev K.S., Abduaziz uulu A.

Hcnoab3zoBanue MUKPOI'IC ¢ cymecTBYIOIIMMHU THAPOCHUCTEMAMU
MyxammaaueB M.M., [lxxypaeB K.C., AGaya3us yymny A.

Tawkenmckuti 2ocyoapcmeeHublil mexuuyeckuil ynugepcumem umenu Mciama Kapumosa,
Vsoexucman, 100095, Tawkenm, yn. Ynusepcmumemcxas, 2, men.: +998(71)246-46-00

AHHOTALMSL. B COCTaB TUAPOTEXHUYECKUX COOpYKEHUU
SHEPrOBOJOXO3AMCTBEHHBIX CHCTEM BXOJAT 3aTBOPHI PA3JIMYHOIO Ha3HAYECHMS,
MO3BOJISIIOIIME PETYyJIUPOBaTh M PACHpEAENsaTh pacxoJ BOAbl B KaHalax M
TUAPOTEXHUYECKUX COOpYKeHUsAX. HemocratkamMu 3THX 3aTBOPOB  SIBJISIOTCS
orpaHu4eHHas (PyHKIIMOHAJILHOCTh M YacTas CMEHa MOJOKEHUS B «pabouem» u
«HEepabouem» pekruMax, 4To TpeOyeT OOBIITNX PHEPro3aTPAT ¥ IPUBOIUT K OBICTPOMY
M3HOCY W BBIXOAY M3 CTPOsl YIUIOTHEHHH 3arBopa. CylIecTBYIOLIME KOHCTPYKLIHMH
BOPOT HE MPENyCMATPUBAIOT BO3MOKHOCTH MOJIyYEHUS IEKTPOIHEPTUM U3 IHEPTUU
BOJBl MPOXOJAIIET0 4epe3 HUX MoToka. g mpeoOpa3oBaHHs THUIAPAaBINYECKON
DHEPIUM BOJBI, ITPOXOIAIIEH Yepe3 3aTBOPBI, B AIEKTPUUYECKYIO MPEIJIOKEHA HOBAs
3aMaTeHTOBAHHAS KOHCTPYKLMS 3aTBOPA, MO3BOJIAIONIAS MCHOAb30BaTh MUKpPOI DC ¢
TypOuHOM banku /11 GoJiee pallMOHAIBFHOTO UCIIOIB30BAHUS TUAPOPECYPCOB SHEPTUU
1 BoAbl. [Ipennaraemasi KOHCTPYKIIUS pellIaeT 3a/auy paclIupeHust PyHKIIMOHAIbHbBIX
BO3MOKHOCTeM 3arBopa W mnoBblmieHuss KII muxkpol D9C npu cHuxeHun ee
CTOMMOCTH. Takxe NpeIoKEeHbl 00JIaCTU NPHUMEHEHUS HOBOM KOHCTPYKLUU ISt
KOMOMHHMPOBAaHHOTO  HCIHOJb30BaHUA  MHUKpoI' DC  uM  ruapo3aTBOpoB  Ha
TMAPOIHEPreTUYECKUX cucremax. lIpuBeneHa MeToauka ompeneneHuss TEXHUKO-
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AKOHOMHUYECKUX Mokazateneid Mukpol DC, ycTaHaBIMBAaEMbIX Ha IJIOCKUX 3aTBOpPAX
TUAPOTEXHUYECKUX COOPY’KEHUI, M BBINOJHEHBI TEOPETHUYECKUE PACUEThI, KOTOPBIE
MOKa3aJiy, YTO YEM BBIII€ MOIIHOCTh MUKPOI ' DC, TeM MEHbIIIEe CPOK €€ OKYITaeMOCTH.
YcranoBneHo, uro mnpu MoimHOocTH MUKpol' DC Oomee 10 kBT koHCTpyKuus
HKOHOMUYECKHU 3()PEKTUBHA U C TOMOIIHIO TAKMX YCTAHOBOK MOKHO PEIIATh BOIIPOCHI
aBTOHOMHOTO (PYHKIIMOHHUPOBAHHUSI 3aTBOPOB MPHU PA3IUYHBIX pexXUMax paboThl,
HHEPrOCHA0XKEHHUS MENKUX TOTpeOuTeNnel, WHAMBHUAYANbHBIX U (epMepcKux
XO035IUCTB, TPOOJIEMBI SHEPTOCOEPEIKEHUS U COXPAHEHUS IKOJIOTUYECKON YUCTOTHI.
KiroueBble c¢JjioBa: THAPOIHEPTOKOMIUIEKC, MaHEBPEHHOCTb, TYpPOUHHBIM
PEXKHUM, MOIITHOCTh, PACX0/l, IKOHOMHUYECKas 3P(HEKTUBHOCTH, CPOK OKYTAEMOCTH.

The use of micro hydroelectric power plants with existing hydraulic systems

Mukhammadiev M.M., Dzhuraev K.S., Abduaziz uulu A.

Tashkent state technical university named after Islam Karimov
2, University str., 100095, Tashkent, Uzbekistan
tel.: +998(71)246-46-00; “e-mail: abdurauf9222@mail.ru

Abstract. The structure of hydraulic structures of power and water management
systems includes gates for various purposes, which allow you to regulate and distribute
the flow of water in channels and waterworks. The disadvantages of these gates are
limited functionality and frequent changes in position in the "working" and "non-
working" modes, which require high energy consumption and lead to rapid wear and
failure of the gate seals. Existing gate designs do not provide for the possibility of
generating electricity from the water energy of the stream passing through them. In
order to convert the hydraulic energy of water passing through the gates into electrical
energy a new patented design of the gate is proposed which allows using micro-
hydroelectric power plants with a Banki turbine to make more rational use of the hydro
resources of energy and water management systems. The proposed design solves the
problem of expanding the functionality of the gate and increasing the efficiency of
micro-hydroelectric power plants with a reduction in its cost. Areas of application of
the new design for the combined use of micro-hydroelectric power plants and hydraulic
gates at hydroelectric power systems are also proposed. The technique for determining
the technical and economic parameters of micro-hydroelectric power plants installed
on flat gates of hydraulic structures is given, and theoretical calculations are performed,
which showed that the higher the capacity of micro-hydroelectric power plants, the
shorter its payback period. It has been established that with a power of micro-
hydroelectric power plants more than 10 kW, the design is economically effective and
with the help of such installations it is possible to solve the issues of autonomous
functioning of gates under various operating modes, issues of energy supply to small
consumers, individual and individual farms, problems of energy conservation and
preservation of environmental cleanliness.

Keywords: hydropower complex, maneuverability, turbine mode, power,
consumption, economic efficiency, payback period.
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“On-grid” rejimida kam quvvatli fotoelektrik stansiya invertorining ulanish
nugtasidagi lokal elektr tarmoq parametrlarini tadgiq etish

Matchanov N.A., Mirzayev A.A., Yusupov D.T., Sodiqov F., Xudaynazarov A.P.
Matchanov N.N.*

Qayta tiklanuvchi energiya manbalari milliy-ilmiy tadgigot instituti
Toshkent sh, Chingiz Aytmatov ko ‘chasi 2B, info@nires.uz
*«Toshkent shaxar aloga tarmog ‘i» AK “O ‘zbektelekom™
O ‘zbekiston, Toshkent, Kichik xalga yo ‘li, 2 uy. e-mail: norbekjon@mail.ru

Annotatsiya: Magolada tarmogning bargaror holatida 9 kW quvvatga ega quyosh
elektr stansiyasining uch fazali “on-grid” invertorini ulash nuqtasida elektr
tarmog‘ining parametrlarini o‘rganish natijalari keltirilgan. FESni tarmoqgga ulash
nuqtasida fazalar assimetriyasi aniglandi, bunda A va B fazalar orasidagi
burchaklarning giymatlari mos ravishda -118° va +122° ekanligi aniglandi. Sinusoidal
kuchlanishning kesish burchaklarining assimetriya (qgiyshayish) koeffitsiyenti Kasm =
1,8%, va standartlarga muvofiq ruxsat etilgan diapazonda yotishi aniglandi. Mahalliy
elektr tarmog‘ining parametrlarini o‘lchashda chastotaning o‘zgarishi, kuchlanishning
pasayishi, kuchlanish uzilishlari, haddan tashqgari kuchlanish va impuls kuchlanishlari
kuzatilmadi. Nominal quvvati 9 kW bo‘lgan quyosh elektr stansiyasi yordamida ishlab
chigarilayotgan va mahalliy elektr tarmog‘iga uzatilayotgan elektr energiyasi sifati
norma va standartlar talablariga javob berishi ko‘rsatildi.

Kalit so‘zlar: fotoelektr tizimlar, elektr tarmog‘i, otsillograf, “on-grid”,
amplituda, sinusoidal kuchlanish, garmonika, invertor.

HccnenoBanumne napamMeTpoB JIOKAJIBLHOM 3JIEKTPUYECKON CeTH B TOUKeE
NMOAKJIIYECHUS UHBEPTOPa (POTOITEKTPHUUECKON CTAHIMH MAJI0OH MOIIIHOCTH
B pe:kumMe «0N-grid»

MaruanoB H.A., Mup3aeB A.A., IOcynos /[.T., ConukoB ®., Xynaitnazapos A.Il.
Maruanos H.H.*

Hayuonanehulii HayuHo-uccie0o8amenbekull UHCMUmMym 60300HOBISeMbIX UCTIOYHUKOS SHEPIULL
Vzbexucman, 100084, Tawxenm, yruya Yuneusza Atimmamosa 25, info@nires.uz
“@unuan « Tawkenmexas 2opoockas menegponnas cemoy AK «Ysbexmenexom»
Vsbexucman, Tawxenm, Manas xonvyesas oopoea, 2. e-mail: norbekjon@mail.ru

AnHOTanus. B craTtbe mpeacTaBieHbl Pe3yIbTaThl UCCIASAOBAHUUS TapaMETPOB
AICKTPUYSCKOM CETH B TOUKE MOAKIIOUCHHS TpexdazHnoro “On-Grid” nuasepropa ®OC
MOIIHOCTHIO 9 KBT B ycTaHOBHBIIEMCSI pekuMe paboThl cetu. OOHApYKEeH MepeKoc
(HECMMMETPUYHOCTR) (a3 B Touke noakimoueHus ®OC k cetu, rae B ¢azax A u B
3HaueHus: Mex(pasHbIXx yrioB coctaBmsuid -118° u +122°, cOOTBETCTBEHHO.
YcranoBieHo, 4To, KOIPOUIMEHT HecUMMETpuu (MepeKoca) YIJIOB CHBHUTa
cuHyconaanbHOro HanpsbkeHus Kiey= 1.8% W HaxoauTces B JOMyCTUMOM AUAIa30He
cormacHO HopMaM. [Ipy TIpOBeACHWM HW3MEPCHHH TapaMETPOB  JIOKAIbHOU
ANEKTPUYECKOM CETH HM3MEHCHHE YacTOTHI, IMPOBaJbl HANPSHKCHHS, IPEPHIBAHUS
HaIpsDKCHUS, TEpPEHAIpPSDKEHUs] M UMITYJIbCHBIC HANpsOKEHUST HE HaOII0IaINCh.
ITokazaHo, 4TO KayecTBO AJICKTPOIHEPTHU, BbIpabAThIBAEMON M IepeaBacMoil B
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JOKAIBHYIO AJIEKTPUYECKYIO ceTh ¢ moMoupio ®OC ¢ HOMUHAIBHONH MOIIHOCTHIO 9
kBT, cooTBeTCTBYET TpeOOBAaHUSIM HOPM M CTAHIAPTOB.

KiroueBbie c10Ba: GOTOIIEKTPUIESCKHIE CUCTEMBI, DIIEKTpHUYECKast CeTh, on-grid,
aMIUTUTY/a, CAHYCOUAILHOE HAMPSHKCHUE, TADMOHUKA, HHBEPTOP.

Investigation of the parameters of the local electrical network at the connection
point of the inverter of a low-power photovoltaic plant in the “on-grid” mode

Matchanov N.A., Mirzayev A.A., Yusupov D.T., Sodigov F.F, Khudaynazarov A.P.
Matchanov N.N.*

National Renewable Energy Research Institute
2B, Chingiz Aitmatov str., 100084, Tashkent,Uzbekistan. info@nires.uz
* Branch "Tashkent city telephone network" AK "Uzbektelecom™
2, Small ring road, Tashkent, Uzbekistan,e-mail: norbekjon@mail.ru

Abstract. The article presents the results of study of the the network parameters
when connecting a three-phase "grid" inverter of the solar power plant with a power of
9 kW in the steady-state mode of the electrical grid. A phases imbalance (asymmetry)
was detected in the PV system connection point to the local electrical grid, where, in
phases A and B, the interfacial angles were -118° and +122°, respectively. It has been
established that the coefficient of voltage imbalance of the shear angle of the sinusoidal
voltage Knsm = 1.8%, which is less than 2%, and remains in acceptable compliance with
the standards. In the measuring of the local electrical grid parameters, the change in
frequency, voltage dips, voltage interruptions, over voltages and surge voltages were
not observed. It was shown that the quality of electricity generated and transmitted in
to the local electrical grid by on-grid solar power plant with a rated power of 9 kW
meets the requirements of norms and standards.

Keywords: photovoltaic systems, electrical network, on-grid, amplitude,
sinusoidal voltage, harmonic, inverter.

O°¢zbekiston Respublikasi elektr energetika tizimida gidroelektrostansiyalardan
foydalanish samaradorligini oshirish

Urishev B.U., Doniyorov T.O.

Qarshi muhandislik igtisodiyot instituti
Tel: +99890 4430220, e-mail: bob_urishev@mail.ru

Annotatsiya. O‘zbekiston Respublikasi energetik tizimida yuqori manyevrli
gidroelektr va gidroakkumulyatsiya elektr stansiyalar bilan energiya ishlab chigarish
va iste’mol qilishni optimal rostlashning zaruriyati asoslangan, mazkur stansiyalarning
energiya ishlab chiqgarish jarayonida gatnashish darajasi energotizimning kunlik
yuklama grafigi misolida ko‘rib chigilgan. Mavjud suv resurslarini hisobga olgan holda
issiglik elektr stansiyalari quvvatini gidroelektr stansiyalar quvvati bilan almashtirish
hamda energotizimning kunlik yuklama grafigini tekislash tufayli olinadigan
yuklamalarni tagsimlash samaradorligini aniglash bo‘yicha hisoblash natijalari
keltirilgan.
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Kalit so‘zlar: gidroelektr stansiyalar, gidroakkumulyatsiya elektr stansiyalari,
issiglik elektr stansiyalari, suv sarfi, yoqilg‘i sarfi, kunlik yuklama grafigi, elektr
stansiyasi quvvati.

IHoBbieHne 3(p(peKTUBHOCTH MCIIOJIb30BAHUS THAPOIJIEKTPOCTAHIIUI B
3JIEKTPOIHepreTudeckoii cucreme Pecnydiukm Y3oekucran

VYpumes B.Y., louuépos T.O.

Kapwunckuii unoicenepro-asxoHomMuyueckuti UHCmMumym,
Ten: +99890 4430220, e-mail: bob_urishev@mail.ru

AnHoramusi: OO00OCHOBaHa HEOOXOJAMMOCTb ONTHUMAIBHOIO PETYyJIUPOBAHUS
POU3BOJICTBA U TOTPEOJICHUS] DJIEKTPOIHEPTHUM B HSHEProcucteMe Y30eKHucTaHa
BBICOKOMAHEBPEHHBIMUA THUJPO- M THUJIPOAKKYMYJIHPYIOMIUMHU 3JIEKTPOCTAHUIUSIMH,
MIPOBEJICH aHAIN3 UX YYaCTHs MPU PETYIHPOBAHUU Mpoliecca MPOU3BOICTBA SHEPTUN
Ha mnpumMepe rpaduka CyTOYHOM HArpy3ku sHeprocucteMsl. [lpemnoxken Mmeron
OTPENICIICHUS] DHEPIEeTUUYECKUX XAPAKTEPUCTUK HICKTPOCTAHIIUM TYyTEM PEIICHUS
3a/laud  ONTUMAJIBHOTO  paclpelelieHus  Harpy3ok  MeXJay  TUIpo- |
TEIUIOAJIEKTPUUECKUMU CTaHIMAMH B TEUEHHE CYTOK C YYE€TOM MaKCHUMaJbHOIO
HCIIOJIb30BaHUs OTPAaHUYEHHBIX pecypcoB BOJbI. [IpuBeneHbl pe3yabTaThl pacueToB
pacrpeneneHrs Harpy30K MEXAY THAPO- U TEIJIOICKTPUUECKUMHU CTAHIUSMH C
LENIbI0  BBIPAaBHUBAHMUS Trpaduka DHEPreTUUECKUX HArpy30K JHEPrOCUCTEMBI C
yBenanueHueM koadduimenta HepapHomepHocTH ¢ 0,79 no 0,826, koTopoe mpUBOAUT
K YMEHBIIICHUIO YaCTOThI TIEPEMEHHBIX PEKUMOB PA0OTHI TEIIJIOBBIX AIEKTPUUECKUX
CTaHLMM U, CIEA0BATEIbHO, K CHUYKEHHIO pacxo/a TOIUIMBA MPU MyCKax arperaTros, a
TaK)K€ aBapUUHOCTH TETUIOTEXHHUYECKOTO 000PYI0BAHMUS.

KurwudeBble  cji0Ba:  TUIPORJIEKTPOCTAHIMSA,  THIPOAKKYMYJIHPYIOIIAS
ANEKTpUYECKasi CTaHIIMS, TEIUIOBasl AJIEKTPUYECKass CTAHLHUS, pacXoJ BOJbI, pacxXo
TOTUIUBA, TPapUK CYTOUHON HArpy3KH, MOIITHOCTh JIEKTPOCTAHIIUH.

Increasing the efficiency of the use of hydropower plants in the electric power
system of the Republic of Uzbekistan

Urishev B.U., Doniyorov T.O.

Karshi Institute of Engineering and Economics,
Phone: +99890 4430220, e-mail: bob_urishev@mail.ru

Abstract. The necessity of optimal regulation of the production and consumption
of electricity in the energy system of the Uzbekistan by highly maneuverable hydro-
and hydrostorage power plants is substantiated, an analysis of their participation in the
regulation of the energy production process is carried out using the example of the
daily load schedule of the energy system. A method is proposed for determining the
energy characteristics of power plants by solving the problem of optimal distribution
of loads between hydro and thermal power plants during the day, taking into account
the maximum using of limited water resources. The results of calculations of the
distribution of loads between hydro- and thermal power plants are presented in order
to equalize the schedule of energy loads of the power system with an increase in the
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non-uniformity coefficient from 0.79 to 0.826, which leads to a decrease in the
frequency of variable operating modes of thermal power plants and, consequently, to a
decrease in fuel consumption during start-ups. units, as well as the accident rate of heat
engineering equipment.

Key words: hydroelectric power plant, hydrostorage power plant, thermal power
plant, water consumption, fuel consumption, daily load schedule, power plant capacity.

Fotoelektrik modullarning ufqga eng magbul og‘ish burchagi hagida
Frid S.E.%, Lisitskaya N.V.%, Muminov Sh.A.?
'Rossiya fanlar akademiyasining Birlashgan yuqori harorat instituti,
Rossiya, *e-mail: s_frid@oivtran.ru

2Farg ‘ona politexnika instituti,
O ‘zbekiston, 150107, Farg ‘ona, Farg ‘ona ko ‘chasi 86-uy.

Annotatsiya. Ko‘pgina izlanishlar turli xil quyosh qurilmalarining gabul giluvchi
yuzalarining magbul og‘ish burchagini hisoblash va tahlil gilishga garatilgan. Qoida
tarigasida, bu ishlarda yuqori kenglikli Arktika zonalari ko‘rilmaydi. Bundan tashqari,
odatda ishlab chigarishning maksimal yaginida uning gabul giluvchi sirtning ufqga
og‘ish burchagiga bog‘ligligi zaif ekanligi hisobga olinmaydi.

Kengliklarning katta diapazoni bilan ajralib turadigan Rossiya Federatsiyasi
hududi misolida fotoelektrik modullarning magbul og‘ish burchaklarini va ushbu
burchaklardan chetga chiqgish holatlarida maksimal ishlab chigarishdan farglarni
hisoblash amalga oshirildi. Magbul burchak gqiymatini baholash uchun chizigli
approkismatsiya munosabati olindi, maksimaldan ishlab chigarishning uch foizga
qisqarish zonasi taxminan 15° ga teng ekanligi ko‘rsatilgan. Magbul burchakni
hisoblash usullarini tahlil gilish shuni ko‘rsatdiki, bu zonada og‘ish burchagi ko‘plab
ma’lum formulalar bilan, shu jumladan burchak sifatida 12° ga kamroq kenglik bilan
aniglanishi mumkin. Murakkab formulalar, xususan, kubik approkismatsiya, yuqori
kengliklarda magbul burchakning kam baholangan giymatlarini berishi mumkin.

Kalit so‘zlar: fotoelektrik modul, og‘ish burchagi, magbul og‘ish burchagi,
approkismatsion bog‘lanish.

O0 onTHMAJILHOM YIJIe HAKJI0HA (POTOIIEKTPHUECKHX MOAYJIEil K TOPU30HTY
®pun C.E.™, Jlucuukas H.B.1, Mymunos 111.A .2

LO6veounennviii uncmumym evicoxux memnepamyp PAH (OUBT PAH), Poccus
*e-mail: s_frid@oivtran.ru
2Depeanckuii NOTUMEXHUYECKUT UHCIUNym,
V36exucman, 150107, @epeana, yn. @epeana 86.

AnHoTanusi. Pacdery W aHaim3y ONTHMANbHBIX YTJOB HAKJIOHA MPUEMHBIX
MMOBEPXHOCTEHN PA3IMYHBIX COJTHEYHBIX YCTAHOBOK MOCBSAIIEHO MHOXKECTBO padboT. Kak
MIPaBHIIO, B 3TUX pab0Tax BHICOKOIUPOTHBIC apKTHUYECKHE 30HBI HE PACCMATPHUBAIOTCS.
Kpome Toro, 0ObIMHO HE YYHTHIBAECTCS TOT (PAKT, YTO B OKPECTHOCTSIX MaKCUMyMa
BBIPAOOTKH €€ 3aBUCUMOCThH OT yTJla HAaKJIOHA MPUEMHON MTOBEPXHOCTH K TOPU30HTY —
citabas.
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Ha npumepe tepputopun Poccuiickoit denepanuu, OTaudaromencss 00JbIuM
JIANa30HOM  IIUPOT, BBINOJHEH pPacuyeT ONTUMAJbHBIX  YIVIOB  HAKJIOHA
(OTOANEKTPUICCKUX MOIYJICH W OTIMYMA OT MAaKCHMyMa BBIPAOOTKH TIpU
OTKJIIOHEHUSAX OT OJTUX ymIOB. [lodydeHO JMHEWHOE AaNIpPOKCUMAILMOHHOE
COOTHOIICHHUE I OLUEHKH BEJIWYUHBI ONTHMAJIBHOIO yIJa, MOKa3aHO, YTO 30HA
TPEXMPOIIEHTHOTO CHIKCHUSI BHIPAOOTKH OT MAKCUMAILHOM COCTaBIIsIeT mopsiaka 15°.
BpinonHeHHbI aHAIM3 METOJAOB pacyeTa ONTUMAJIBHOTO Yrila MOKa3all, B Mpeaeinax
ATOM 30HBI YTOJ HAKJIOHA MOXET OBITH OMpenesieH MO OOJNBIIMHCTBY HM3BECTHBIX
dbopmy, B TOM YuCie U Kak yroj, Ha 12° menbiuit mupothl. CrnoxxHbie (popMyIibl, B
YaCTHOCTHU, KyOWYeCKHe amnmpoKCHUMAallid, B BBICOKMX IIUPOTaX MOTYT JaBaThb
3aHUKEHHBIE BEJIMYMHBI ONTUMAJIBHOTO YIJIA.

KuroueBble ciioBa: (HOTOAIEKTPUUECKUM MOTYJIb, YTOJ HAKJIOHA, ONITUMAJBHBIHI
yI0JI HAKJIOHA, alllIPOKCUMALMOHHBIE COOTHOLIEHUS.

On the optimal angle of inclination of photovoltaic modules to the horizon

Frid S.E.'*, Lisitskaya N.V.%, Muminov Sh.A.?

LJoint Institute for High Temperatures, Russian Academy of Sciences,
13, ljorskaya str., 125412, Moscow, Russia
*e-mail: s_frid@oivtran.ru
2Fergana Polytechnical Institute,
86, Ferghana str., 150107, Ferghana, Uzbekistan

Abstract. Many papers are devoted to the analysis of the optimal tilt angles of
solar installations radiation receiving surfaces. As a rule, high-latitude Arctic zones are
not considered. In addition, the fact is usually not taken into account that in the vicinity
of output maximum, the output dependence on the receiving surface tilt is weak.

On the example of the territory of the Russian Federation, which is distinguished
by a large range of latitudes, the calculation of optimal tilt angles of photovoltaic panels
and differences from the maximum output in case of deviations from these angles was
performed. A linear approximation relation has been obtained to estimate the optimal
angle value, it has been shown that the zone of a three percent reduction in output from
the maximum is about 15°. The analysis performed of methods for optimal angle
calculations showed that within this zone the optimal tilt angle can be determined by
most known formulas, including as an angle that is 12° less than the latitude. Complex
formulas, in particular cubic approximations, at high latitudes can give underestimated
values for the optimal angle.

Keywords: photovoltaic panel, tilt angle, optimal tilt angle, approximation
equations.
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Quyosh pechlarining geliostatlarini markazlashtirilgan
apparat — dasturiy boshqgaruvi

Nurmatov Sh.R., Muhamediyev E.D., Akbarov R.Y ., Pulotov D.A., Yoqubxonov N.A.

"Fizika-Quyosh"ilmiy-ishlab chigarish birlashmasi Materialshunoslik instituti
O ‘zbekiston Respublikasi Fanlar akademiyasi.
Uzbekistan, 100084, Tashkent, Chingiz Aytmatov ko ‘chasi, 2B
telefon.: +99833 515 15 85 ; * elektron pochta: sh.nurmatov@imssolar.uz

ILleHTpaIN30BOHHOE ANMNAPATHO-NPOrPAMMHOE YNIpaBJieHHE
reJJMOCTATAMH COJTHEYHBIX Mevei

Hypmaros II1.P.", Myxamenues J.J1., Ax6apos P.1O., ITynortos JI.A., Exyoxonos H.A.

Huemumym mamepuanosedenus HIIO «Qusuxa — Connyey
Axaodemuu nayk Pecnyonuku Y3bexucman.
Vsbexucman, 100084, Tawkenm, yn. Yuneuza Aiimmamosa, 25
men.: +99833 515 15 85; “e-mail: sh.nurmatov@imssolar.uz

AnHOTamus. IIpennokeH HOBBIM NOAXOX B YIPAaBICHUM TIEIUOCTATAMU
COJIHEYHBIX II€Y€H, KOTOPOE 3aMEHSET IPOrpaMMHOE yIpasiieHHe. HOBBIM moaxon
3aKJIIOYAETCS. B TEXHUYECKOM DPEIICHUH, B KOTOPOM IIPEJIaraeTcsi UCIOJIb30BAHUE
nH(popmanuu ot ogHoro AaTunka CoJHIA ISl BCETO IeIMOCTATHOIO MOJISI COJTHEUHBIX
nmeuyed, B TOM uyucine bompmonn Comneunon Ileun, a Takke TpymIibl
(OTOBOJITANYECKUX CIIEIAIIUX CUCTEM.

KiroueBbie ciioBa: CONHEYHBIE NEYM, T'ENMOCTAThI, YIVIbI MOBOPOTA, CHCTEMA
CJIEKEHUS, COJIHEUHBIN AAaTYMK, TOUHOCTH CJIEKEHUs, ypaBHEHHE ABMKEeHUS CoHIA,
MIPOTPAMMHOE YTIPABIICHUE.

Centralized hardware-software control of solar furnace heliostats
Nurmatov Sh.R.”, Mukhamediev E.D., Akbarov R.Yu., Pulotov D.A., Yokubhonov N.A.

Materials Science Institute of SPA “Physics-Sun” of Uzbek Academy of Science
2B, Chingiz Aytmatov str., 100084, Tashkent, Uzbekistan
Tel.: 499833 515 15 85; “e-mail: sh.nurmatov@imssolar.uz

Abstract. A new approach to the control of solar furnace heliostats is proposed,
which replaces software control. The new approach consists in a technical solution that
proposes the use of information from one Sun sensor for the entire heliostat field of
solar furnaces, including Big Solar Furnace, as well as a group of photovoltaic tracking
systems.

Keywords: solar furnaces, heliostats, rotation angles, tracking system, solar
sensor, tracking accuracy, solar motion equation, software control.
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Quyosh quritgichlarida turli xil turdagi plyonkalardan foydalanish
imkoniyatlari

Raximov R.X.1, Muxtarov D.N.2

10 7R FA Materialshunoslik nstituti,
Uzbekiston, 100084, Toshkent, Chingiz Aytmatov ko ‘chasi, 2-B. tel.: 717225300;
2Farg ‘ona politexnika instituti,
Uzbekiston, 150100 Farg ‘ona, Farg ‘ona ko ‘chasi, 86 uy tel.: 73 2411303

Annotatsiya. Ushbu magolada Quyoshli quritish qurilmalarining yugori, o‘rta va
quyi tokchalarda quritish natijalari tahlil gilingan. Kopmozit plyonka ostida pomidorni
chuqur gatlamlaridan suvni olib chigish samaradorligi Oddiy plyonkaga nisbatan 8 %
gacha bo‘lishi aniglangan. Oddiy plyonkali quyosh quritigichida quritiladigan
mahsulotga doimiy radiatsiya intensivligining ta’siri yuqori bo‘lishi kerakligi, aks
holda qurilmaning samaradorligi keskin pasayishi aniglangan. Radiatsiya intensivligi
yugori bo‘lgan vaqt oralig‘ida Ochiq quyoshda quritishiga nisbatan oddiy plyonka
4,1% ga kompozit plyonka esa 5.7 % samarali ishlashi aniglangan. Quritish jarayonida
atrof muhitga nisbatan Kompozit va Oddiy plietilen plyonkalar ostidagi haroratlar farqi
o‘rganilgan.

Kalit so‘zlar: funktsional keramika, kompozitsion plyonka, oddiy plyonka,
impuls, energiya, harorat, quritish, samaradorlik, mahsulot.

B03MOKHOCTH NPUMEHEHHSI PA3JINYHBIX THIIOB ILIEHOK B COJTHEYHBIX CYNIMJIKAX
Paxumos P.X.!, Myxrapos JI.H.?

YUnemumym mamepuanosedenus Axademuu nayx Pecnybnuxu Ys6exucman
e-mail: rustam-shsul@yandex.com +99899 803 24 68
2Depeanckuil nOUMEXHUYECKUL UHCIUMYM

e-mail: dimajone0909@gmail.com +99890 232 09 70

AHHOTanMs. B 1aHHOI cTaThe MPeACTABICHBI PE3YJIBTAThl SKCIIEPUMEHTAIBHBIX
HCCIIEIOBAHUM CYIIKM HAa MHOTOSIPYCHBIX CYILIMJIKaX C UCIOJIb30BAHUEM Pa3JIMYHbIX
TUIOB IUIEHOK. Y CTAHOBJIEHO, YTO 3()(PEKTUBHOCTD yAaJICHUS BOJIbI U3 ITyOOKHX CJIOEB
TOMAaTOB 0 KOMIIO3UTHOW IIJICHKOM BBIIE 10 8% IO CpaBHEHHIO C OOBIYHOM
meHko. CpaBHEHHE CKOPOCTEH CYIIKHU B CYHIMJIKAX C OOBIYHOW TMOJIMAITHUICHOBOM
IJIEHKOW W TUIEHOYHO-KEPAMUYECKUM KOMIIO3UTOM IIOKAa3bIBAET, YTO IPU CYIIKE
MPOAYKTA B IIEPBOM CIIy4ae, U3-3a OTCYTCTBUS UMITYJIbCHOTO pexxkuma n3inydenus KII1
YCTpOMCTBA 3aMETHO HUXke. [Ipu cpaBHEHUHU € CYIIKOW Ha OTKPBITOM BO3yX€ OBLIO
omnpeeneHo, 4To 0ObluHas MieHka Obuia Ha 4,1% s dexTuBHee, a KOMIO3UTHAS — Ha
5,7%. I1log KOMIO3UTHOW TIJIEHKOW IIPU OJMHAKOBBIX YCIOBHUAX OKPYXKAIOIIEH Cpebl
TeMIiepaTypa Obljla HUXKe Ha 5-8 rpaiycos.

KaroueBble ciioBa: (yHKIMOHalbHAs KepamMHUKa, KOMIIO3MIIMOHHAs TIUICHKA,
npocTas IIeHKa, UMITYJIbC, JHEPIHs, TEMIepaTypa, Cylika, 3p(HEeKTUBHOCTh, TPOIYKT.
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The possibilities of using different types of films for solar dryers
Rakhimov R.H.!, Mukhtarov D.N.?

Ynstitute of Materials Science of the Uzbekistan Academy of Sciences
e-mail: rustam-shsul@yandex.com +99899 803 24 68
2Ferghana Polytechnic Institute
e-mail: dimajone0909@gmail.com +99890 232 09 70

Abstract. This article presents the results of an experimental study of drying on
multi-tiered dryers using various types of films. It has been established that the
efficiency of water removal from the deep layers of tomatoes under the composite film
Is up to 8% higher compared to conventional film. Comparison of drying rates in dryers
with ordinary polyethylene film and film-ceramic composite shows that when drying
the product in the first case, due to the absence of a pulsed radiation mode, the
efficiency of the device is noticeably lower. When compared with air drying, it was
determined that the conventional film was 4.1% more efficient, and the composite film
was 5.7%. Under the composite film under the same environmental conditions, the
temperature was lower by 5-8 degrees.

Keywords: functional ceramics, composite film, simple film, momentum,
energy, temperature, drying, efficiency, product.

Fotoelektrik modulning goraytirilganlik darajasini o‘Ichash

Mo*minov R.A.%, Utamurodova Sh.B.2, Diskin V.G.3, Tukfatullin O.F.?,
Jumamurotov K.A.2

10 zRes.FA. "Fizika-Quyosh" ilmiy-ishlab chigarish birlashmasi Fizika texnika instituti.
2Mirzo Ulug ‘bek nomidagi O ‘zbekiston Milliy Universiteti goshidagi Yarimo ‘tkazgichlar fizikasi va
mikroelektronika ilmiy tekshirish instituti.

30 ‘zRes.FA. "Fizika-Quyosh" ilmiy-ishlab chigarish birlashmasi Materialshunoslik instituti.
*e-mail: oskar.tukfatullin@gmail.com

Annotatsiya. Fotoelektrik modulni (FEM) 25 °C dan yuqori qizishi uning
guvvatini har bir oshgan daraja uchun 0,5% ga kamaytiradi, uni sovutish kerak.
Sovutish usulini tanlash (faol yoki passiv) FEM ning sovutish vaqti bilan belgilanadi,
bu FEM ning emissiya darajasiga bog‘lig. Emissiya darajasini aniglashning mavjud
usullari FEM uchun mos emas. Ishda FEM emissiya darajasini aniglashning yarim
emperik usuli keltirilgan. Namunaviy ko‘rinish sifatida AL50-18-P kremniy
polikristalli modulining emissiya darajasi aniglandi.

Kalit so‘zlar: emissiya, fotoelektrik modul, harorat.

N3mepenne cTeneHn 4epHOTHI (POTOITEKTPUIECKOTO MOTYJIA

Mymunos P.A.L, Vramypanosa 111.5.2, Jpickun B.I'.3, Tykdarymmn O.d .27
JlxymamypatoB K.A.2

Ydusuro-mexnuueckuii uncmumym HITO «Dusuxa — Connyen AH PY3,
2HUH usuxu norynpogooHuxos u muxpodnexmponuku npu HYY3 um. M. Yiyebexa,
SUncmumym mamepuanosedenus HI1O «@uzuxa — Connye» AH PY3,
“e-mail: oskar.tukfatullin@gmail.com
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Annoraumsi. HarpeB ¢dorosnexkrpuueckoro monyns (®OM) cBeime 25°C
yYMEHBIITaeT ero MomHocTh Ha 0,5% Ha rpamyc, TpedyeTcs ero oxyaxaeHue. Beidop
cnoco0a OxJaxJIeHus (AKTUBHBIA WM [ACCUBHBIN) ONpENENseTcs BpPEMEHEM
oxyaxaeHuss ®OM, koTopoe 3aBUCUT OT cTeneHu udepHOThl DPOM. Nmeromumecs
METO/Bl OIpPEAEICHHUS] CTENEHH 4YEpHOThl He mpurogusl st ®OM. B pabore
MIPUBEJEHA METOIMKA MOIyIMIMPUYECKOTO ONpeAeiIeHHs cTeneHn 4epHoTel ®OM. B
KaueCcTBE WJUIIOCTPALMM METOJa, OINpENESieHa CTENeHb YEPHOTHl KPEMHHEBOIO
noJIMKpUCcTaImdeckoro moayist ALS0-18-P.

KiroueBble cii0Ba: CTENEHb YEPHOTHI, (POTOINEKTPUUECKUN  MOMIYJIb,
TeMIeparypa.

Emissivity measurement of photovoltaic module
Muminov R.A., Utamuradova Sh.B., Dyskin V.G., Tukfatullin O.F., Djumamuratov K.A.

! Physical-Technical Institute of NPO "Physics — the Sun" of the
Uzbekistan, Academy of Sciences
2 Research Institute of Semiconductor Physics and Microelectronics at the M. Ulugbek NUUz,
3 Institute of Materials Science of NPO "Physics — the Sun" of the
Uzbekistan, Academy of Sciences
*e-mail: oskar.tukfatullin@gmail.com

Abstract. Heating a photovoltaic module (PVM) above 25°C reduces its power
by 0.5% per degree and thus requires cooling. The choice of cooling method (active or
passive) is determined by the cooling time of the PVM, which is dependent on the
emissivity of the PVM. The available methods for determining emissivity are not
suitable for PVMs. This paper presents a semi-empirical technique for experimentally
determining the emissivity of a PVM. As an example of the method, the emissivity of
the silicon polycrystalline module AL50-18-P was determined.

Key words: emissivity, photovoltaic module, temperature.

Botiq havo quvur absorberli quyoshiy havo isitish kollektorlarida sodir
bo‘ladigan gidrodinamik jarayonlar

Abdukarimov B.A., Quchgarov A.A.

Farg ‘ona politexnika instituti,
O ‘zbekiston, 150107, Farg ‘ona, Farg ‘ona ko ‘chasi, 86-uy,
Tel: +99890 405-02-03, e-mail:bekzodbek45484@mail.ru

I'mapoanHaMuyecKue NpPouecchbl, MPOMCXOASIIUE B COJTHEYHBIX
BO3/YXOHATpeBaTeJbHbIX KOJUIEKTOPAaX ¢ BOTHYTHIM BO3yX0BOJI0M abcopOepom

A6xyxapumos B.A.L, Kyukapos A.A.!

DepeancKull NOAUMEXHUYECKUL UHCTNUMYM,
Vsbexucman, @epeana, 150107, yr. Depeana, 86,
Ten: +99890 405-02-03, e-mail:bekzodbek45484@mail.ru

AHHOTaHI/Iﬂ. B cratbe AHAJIMBUPYIOTCA THUAPOAWMHAMUYCCKHUC IIPOLCCCHI,
MMPpOUCXOAIIUC B pa60qel71 KaMepeC COJIHCHYHOT'O BO3AYXOHArp€BaTCIIbHOIO KOJIJICKTOPA
C IOI'PY’KHBIM BO3AYXOBOJHBIM IIOTJIOTUTCIIEM, HOBOI'O THUIIA, ITPCAHA3HAUYCHHOT'O JJIA
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MOJYy4YE€HUS TEIJIOBOM PHEPIUU U3 COJIHEYHOW SHEPTHM, BKIIOUAS PEKUM JIBUKCHUS
BO31yXa, GopMUpOBaHUE MTOTPAHUIHBIX CIOEB BO3AYIIHOTO MTOTOKA B TpyOax, HarpeB
MMOBEPXHOCTU CTPYKTYPHI, METOJbI pacdyeTa OCHOBHBIX (DHM3MUYECKUX IapaMeTPOB.
Taxke mnpobreMbl (HOPMUPOBAHHS TOTPAHUYHBIX CJIOEB BO3AYIIHOTO TIOTOKA,
0oOHapyKEeHHsI Pa3phIBOB MOTPAHUYHBIX CI0EB U (DOPMHUPOBAHUS IBIKEHUS BO3IyXa,
KOTOpbIE BO3HUKAIOT B YCIOBHUSAX JIAMHUHAPHOTO WJIA TypOYJIEHTHOTO TIOTOKAa,
BBIABJISIIOTCS. B pe3yJIbTaTe U3MEHEHUN B XapakTepe JABUKCHHS BO3IYITHOTO MOTOKA.
Ha ocHoBe pe3ynbTaToB, MOJy4YeHHBIX B auanazoHe yucen Peitnonbaca (Re) 1000-
5000 st ATUX TEIUIOBBIX M THIPOJAMHAMUYECKHX IpOIleccoB, ObLTa pa3padoTaHa
MaTeMaTH4ecKas 1 HMMEpPCHOHHAasi Moielb. B nccienoBarenbckoit paboTe BOTHYThIC
pa3Mepbl BO3yXOBO/a, BKJIIOUAs] COOTHOIIEHUE MEXITY JJIMHOM BOTHYTOro mara t u
BBICOTOM BOTHYTOro h, OBLIM OMIpEeACNIEHb C y4eToM (HOPMHPOBAHMS IBHKCHHM
BO3JIYIITHOTO TTOTOKA M TOYEK pa3pbiBa IMOTPAaHUYHBIX CJIOEB MPU BBIOOpE Hamboiiee
ONTUMAaJIBHEIX TTOKa3areneii t/h.

KiwuyeBble cioBa: conHeyHas pajualus, KOHBEKTHUBHBIM TEIJIOOOMEH,
abcopOep, BO3IYUIHBIM TOTOK, JIAMUHAPHBIM, TYpOYJIEHTHBIM, TEIJIOEMKOCTD,
JaBJICHUE, IOTPAHUYHBIN CIIOM.

Hydrodynamic processes occurring in solar air heater collectors
with a concave air duct absorber

Abdukarimov B.A.L, Kuchkarov A.A.L

Fergana Polytechnic Institute,
86, Fergana str., 150107, Fergana, Uzbekistan
Phone: +99890 405-02-03, e-mail:bekzodbek45484@mail.ru

Abstract. In this article analyzes the hydrodynamic processes occurring in the
working chamber of the solar air heater collector with a submersible air pipe absorber,
developed in a new type designed to obtain thermal energy from solar energy, including
the mode of movement of air, the formation of boundary layers of air flow in pipes,
heating surface structures, methods for calculating basic physical. Also the issues of
air flow boundary layers formation, boundary layers discontinuity detection, and air
movement formation that occur under laminar or turbulent flow conditions are revealed
as a result of changes in air flow movement patterns. Based on the results obtained
directly in the Reynolds number (Re) 1000-5000 range of these thermal and
hydrodynamic processes, a mathematical and immersion model was developed. In the
research work, the concave dimensions of the air pipe including the relationship
between the length of the concave step t and the height of the concave h were
determined, taking into account the formation of air flow movements and the break
points of the boundary layers when choosing the most optimal indicators of t/h.

Keywords: sunlight, convective heat exchange, absorber, air flow, laminar,

turbulent, heat capacity, pressure, boundary layer.
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Tabiiy sharoitlarda yupga plyonkali struktura asosida fotoelektrik issiglik
batareyasini eksperimental tadqiq qilish

Jo‘rayev |.R., Yo‘ldoshev I.A., Jo‘rayeva Z.1.

JKCIepUMEHTAJIbHOE HccIel0BaHue (POTOIIEKTPUIECKOH TenJI0Boi 0aTapeun
HA OCHOBE TOHKOIJIECHOYHOH CTPYKTYPBI B €CTeCTBEHHBIX YCI0BHUIX

Kypaes U.P.", FOnmomes U.A.", Kypaesa 3.1.

Tawkenmckuti 20Cy0apcmeeHHbll MeXHUYeCKUll YyHusepcumem
Vsoexucman, 100095, Tawkenm, yn. Ynusepcumemcxas, 2

men.: +99(897)728-00-82; “e-mail: nauka-jir@mail.ru
men.: +99(871)246-03-04; “e-mail: yuldashev.i2004@gmail.com

AHHOTaumMs. B cratbe mpuUBEAEHBI PE3YyJIbTaThl AKCHEPUMEHTAIBHOIO
HCCIIETOBAHUS (boTOdNEKTpUYECKOM TEILIOBOM Oarapeu (®ITH) u
doroanexkTpuyeckoro Moayis (OOM) Ha OCHOBE TOHKOIJIEHOYHOW CTPYKTYpHI,
yCTaHOBJIEHHbIX Ha renauononurone kapeapst ANUD Taml'TY umenn HMcmama
Kapumoga. [TpuBeénpl kpaTkuii 0030p UCCIEI0BAHNI B ’TOM HAIIPaBJICHUU U aHAJIU3
AKCIIEPUMEHTAIbHO M3MEPEHHBIX JaHHbIX. JlMHAMHUKAa W3MEHEHHUS BHEIIHUX
napameTpoB 1 xapakrepuctuk ®OM u ®ITh npencraBnensl B rpadguueckoM BUAE, a
TaKXe CpaBHEHUE 3HAYECHUM COOTBETCTBYIOIIMX MapaMEeTPOB MPUBEACHBI B TAOJIUYHOM
Buze. PesynbraTel nsmepennid, npoBea€HHbIX 27-utona 2022 r. ¢ 9-30 go 17-30 yac.
JTHSI TIOKA3bIBAIOT, UYTO OJjarofapsi OXJaXJACHHUIO MOJYJIS TEIUIOHOCUTENIEM, CpEIHUE
3HAUYCHUS HANPSDKEHHsT X0J0CcToro xoaa - UXX v Toka KOpOTKOro 3amblkaHus — k3
OOTh yBenuumiInch, cooTBeTCTBEHHO, Ha 1,4% u 2,4% OTHOCUTENBHO CpEeIHUX
sHaueHuit UXX u Ik3 ®OM. Temneparypa nosepxHoctu ®ITh cHusmiiach B cpeineM
Ha 6,3°C wm Ha 10,3% oTHOCUTENBHO TeMiiepaTypbl DOM. A Takxke, JIEKTpUUYECKast
MoutHocTh @ITH no cpaBHenuto ¢ ®OM yBenuuunack B cpeaHeM Ha 2,03 Bt wim
3,9%. o skcniepuMeHTaNbHBIM JaHHBIM ¢ momanu 0,7 M2 ®ITB, BeipaboTano 122 1
HarpeTou Bojbl, cpenneit temneparypoit 38,1°C. [Ipu nepecuere JaHHBIX € TOMOILBIO
nanHot @OTH 3a 12 yac. cBETOBOro JHS MOXKHO BbIpadboTath 183 11 HarpeTo BOJBI.
[Tonydennsie pe3ysibTaThl U MPUBEAEHHBIE CPABHUTENIBHBIE PAacueThl MOKA3bIBAIOT
3 pekTuBHOCTH paboThl NaHHOW KOHCTPYKIMU DPITH. OcoOeHHO BaKHO OTMETUTH
SHEeprodPGHeKTUBHOCTh  JIAaHHOM  YCTAHOBKH, TIO3BOJIAIONIEH  OJHOBPEMEHHO
MPOU3BOAUTH DJIEKTPUUYECKYI0O M TEIUIOBYHO0 »Hepruu. JlanbHeimas oTrpaboTka
napameTpoB nanHoit ®ITH mo3BosseT BHENPUTH €€ ISl DJIEKTPOCHAOXKEHUS H
ropsiYero  BOJOCHA0XEHWS  KOMMYHAJIbHO-OBITOBBIX  OOBEKTOB  Pa3TUYHOTO
Ha3HAYCHMUSI, a TAKXKE JUTSl HY K] MHAUBUAYaIbHBIX TOTPEOUTENICH 1 HACEICHNUS.

KiroueBble c10Ba: GOTOINEKTPHUUECCKII MOAYITh, (DOTOIIEKTPUIECKAS TETUIOBAS
Oatapes, TeMIiepaTypa HarpeBa, Crioco0 OXJIaXICHHUS.
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Experimental study of a photovoltaic thermal battery based on a thin-film
structure in natural conditions

Jurayev |.R.", Yuldoshev I.A.", Jurayeva Z.1.

Tashkent State Technical University named after Islam Karimov
2, Universitetskaya str., 100095, Tashkent, Uzbekistan
phone: +99(897)728-00-82; “e-mail: nauka-jir@mail.ru
phone: +99(871)246-03-04; “e-mail: yuldashev.i2004@gmail.com

Abstract. This article presents the results of an experimental study of a
photovoltaic thermal battery (PVTB) and a photovoltaic module (PVM) based on a
thin-film structure installed on the heliopolygon of the Department of AES of TashSTU
named after Islam Karimov. A brief overview of research in this direction is given. The
analysis of experimentally measured data is carried out. The dynamics of changes in
the external parameters and characteristics of PVM and PVTB are presented
graphically, as well as a comparison of the values of the corresponding parameters are
given in tabular form. The results of measurements carried out on July 27, 2022 from
9-30 to 17-30 p.m. show that due to the cooling of the module with a coolant, the
average values of the open circuit voltage — Uoc and short-circuit current - Isc of PVTB
increased by 1.4% and 2.4%, respectively, relative to the average values of Uoc and
Isc of PVM. The surface temperature of the PVTB decreased by an average of 6.3 °C
or 10.3% relative to the temperature of the PVM. And also, the electric power of the
PVTB compared to the PVM increased by an average of 2.03 W or 3.9%. According
to experimental data from an area of 0.7 m? of PVTB, was produced 122 liters of heated
water, with an average temperature of 38,1°C. When recalculating data using this
PVTB, 183 liters of heated water can be produced in 12 hours of day time. The results
obtained and the comparative calculations given show the effectiveness of this PVTB
design. It is especially important to note the energy efficiency of this installation, which
allows simultaneous production of electric and thermal energy. Further development
of the parameters of this PVTB allows it to be implemented for power supply and hot
water supply of municipal facilities of various significance, as well as for the needs of
individual consumers and the population.

Keywords: photovoltaic module, photovoltaic thermal battery, heating
temperature, cooling method.
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Yassi quyosh suv isitish kollektorlarining hajmiy gabul gilgichida to‘plangan
kunlik foydali issiglik migdorini tajribaviy tadqiqotlari
natijalarini gayta ishlash usuli

Kasimov F.Sh.}, Niyazov Sh.K.2, Ulug‘murodov M.T.3, Shodiev B.T.3

!Fizika-O zbekiston Respublikasi fanlar akademiyasining texnik instituti
O ‘zbekiston, 100084, Toshkent, Chingiz Aytmatova ko ‘chasi, 2-uy B.
tel: +998(93) 539 24 35, elektron pochta: fahri2002@mail.ru
2 Guliston davlat universiteti
% Qayta tiklanadigan energiya manbalari Milliy ilmiy-tadgigot instituti,
Toshkent, Chingiz Aytmatova ko ‘chasi 2b, 2-bino

Annotatsiya. Magolada quyosh nurlanishini tubidan yutiluvchi va issiglik
izolyatsiya gilingan quyoshiy suv isitish kollektorlarining xajmiy gabul gilgichida
to‘plangan kunlik foydali issiglik migdorining eksperimental tadgiqotlari natijalarini
va gayta ishlash metodikasi keltirilgan.

Keltirilgan ifoda va tagdim gilinayotgan quyosh kollektorlarining harorat rejimi
va issiglik samaradorligining to‘lig miqyosli sharoitida qiyosiy eksperimental
tadgiqotlar natijalari gorizontal ravishda meridional yo‘nalish bo‘ylab joylashgan,
ya’ni kollektorlar tekis asosining uzun o‘qi sharqdan g‘arbga yo*naltirilgan.

Ma’lumki, quyosh kollektorlarini ogim orgali nurlanish gabul giluvchilari bilan
issiglik sinov usullari, xajmiy qabul giluvchilarga nisbatan past inersiya tufayli,
iIkkinchisini sinash uchun gabul gilinmaydi.

Quyosh nurlanishini tubidan gabul giluvchilarga ega bo‘lgan quyosh kollektorida
bu foydali-yutilgan va quyosh nurlari energiyasining past potensialli issigligiga
aylantirilishi, kunduzgi soatlarda to‘planib, asosiy eksperimental ma’lumotlarning
o‘lchov natijalarini gayta ishlash uchun o‘lchangan parametrlarning o‘rtacha kunlik
(yoki kunduzgi ma’lum bir davrda o‘rtacha) giymatlari va tegishli issiglik xususiyatlari
ko‘rib chiqildi.

Kalit so‘zlar: sig‘imli gabul gilgich, quyosh nurlanishining pastki so‘rilishi,
issiglik izolyatsiyalangan tekis taglik, mahalliy qurilish materiallari, mavsumiy issiq
suv tizimlari.

MeToauka 00padOTKH Pe3yabTATOB IKCINEPUMEHTAJbHBIX UCCAEI0BAHUM
JTHEBHOT'0 KOJIUY€CTBA HAKOIJIEHHOT0 B eMKOM NPUEeMHHKE MO0JIE3HOT0 Terjia
IUIOCKHMX COJTHEYHBIX BOJAOHATPEBATEIbHBIX KOJLIEKTOPOB

Kacumos ®.111.1, Huszos 11.K.2, Yiayrmypomos M.T .3, Illoaues B.T.3

Y Dusuxo-mexnuueckuii uncmumym AH PY3
Vsoexucman, 100084, Tawkenm, yn. Yuneusa Auimmamosa, 2 b.
men: +998(93) 539 24 35, e-mail: fahri2002@mail.ru
2[ynucmanckuil 20cyoapcmeennuil yHugepcumen
SHayuonanvmuiii HayuHo-Uccn1e006amenbcKuii UHCMUmym 60306H06NAEMbIX UCTOYHUKOE
anepeuu, Tawxenm, yn. Yuneuza Aummamosa 25

AunHoTanusi. B crathe mpenctaBieHa MeTOAuMKa OOpaOOTKH pe3yIbTaTOB
AKCIEPUMEHTAIIbHBIX UCCIEOBAHUN JHEBHOIO KOJIMYECTBO HAKOIIEHHOTO B €MKOM
MPUEMHUKE TMOJIE3HOTO TeIJIa IUIOCKUX COJIHEUYHBIX  BOJIOHAIPEBATEIbHBIX

92



mailto:fahri2002@mail.ru

2-Sho‘ba. Muqobil va gayta tiklanuvchi energiya manbalari

Cekuyusn Ne2. Anomeprnamuenovle u 60300H08/151eMble UCHOYHUKU IHEPIUU
Section Ne2. Alternative and renewable energy sources

KOJIJICKTOPOB C JOHHBIM IOrJIOICHHUEM COJIHCYHOTO N3JTyUCHUA )41
TCIUION30JIMPOBAHHBIMH IIJIOCKUMHU OCHOBAHHAMMU.

KiaroueBble cJjioBa: eMKHUM IMPUCMHHUK, AOOHHOC IIOTJIONICHHUC COJIHCYHOTIO
HU3JIYUCHUA, TCIINIOU30JIMPOBAHHOC INNIOCKOC OCHOBAHUC, MCCTHBIC CTPOUTCIIBHBIC
MaTcpHraibl, CC30HHBIC CUCTCMBI I'OPAICTO BOI[OCHa6)KCHI/I$I.

Method of processing of the experimental studies result of the day amount of
useful heat accumulated in the capacitive receiver of flat-plate
solar water-heating collectors

Kasimov F.Sh.!, Niyazov Sh.K.2, Ulugmurodov M.T.3, Shodiev B.T.3

Physics-Technical Institute of the Uzbekistan Academy of Sciences
2B, Chingiz Aitmatov str., 100084, Tashkent, Uzbekistan
tel: +998(93) 539 24 35, e-mail: fahri2002@mail.ru
2Gulistan State University
3National scientific - research institute of renewable energy sources
2B, Chingiz Aitmatov str., 100084, Tashkent, Uzbekistan

Abstract. The article presents a method for processing the results of experimental
studies of the daily amount of useful heat accumulated in a capacious receiver of flat-
plate solar water-heating collectors with bottom absorption of solar radiation and heat-
insulated flat-plate bases.

Keywords: capacitive receiver, solar radiation bottom absorption, thermal
insulated flat-plate base, local building materials, seasonal hot water-supply systems.

Organik quyosh elementlari uchun varizon qoplamalar
Suleymanov S.X., Oksengendler B.L., Diskin V.G., Janklich M.U., Kulagina N.A.

O ‘zbekiston Respublikasi Fanlar Akademiyasi "Fizika-Quyosh™ ilmiy-ishlab chigarish birlashmasi
Materialshunoslik instituti
O ‘zbekiston Respublikasi, Toshkent, e-mail: sultan.suleimanov@gmail.com

Annotatsiya. Kristalning varizonikligi organik quyosh elementlarining zararli
kimyoviy va boshga tashqi ta’sirlardan himoya goplamasi sifatida ishlatish imkoniyati
o‘rganildi. Eyri potensial to‘sigga ega bo‘lgan elektron sirtga yagin holat uchun kvant
modeli asosida Tamm darajasidan tubdan farg giluvchi ifoda olindi, uning yordamida
varizon mintagasining yorug‘lik shaffofligi sharti shakllantirildi, ammo himoya
xususiyatlarini realizatsiya qilish tagiglangan zonani kamaytirish tufaylidir. Ishlab
chigilgan usul klassik yarimo‘tkazgichlar va ionli materiallar uchun ham amal giladi
deb taxmin gilinadi. Varizon qoplamalari ma’lum bir galinlikda elektron darajalarga
ega emasligi va shuning uchun quyosh nurlanishini yutmasligi, ya’ni ular to‘liq shaffof
ekanligi va organik quyosh elementlari uchun kapsulali qoplamalar sifatida ham
ishlatilishi mumkinligi ko‘rsatilgan.

Kalit so‘zlar: varizon kristali, kvant modeli, sirt elektron holatlar, xanjar
shaklidagi potentsial quduq, tagiglangan zona, shaffof qoplamalar.
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BapI/I30HHBIe MOKPLITUA AJHA OPraHNnIeCKHUX COJTHCYHBIX 3JIEMECHTOB

CyneiimanoB C.X., Okcenrenmiiep b.JI., Apickun B.I'., [xxanknuu M.Y., Kynaruna H.A.

Hnemumym mamepuanosedenus HITO «@uzuka-Connye»
Axademuu nayx Pecnyonuxu ¥Y36exucman,
Tawxkenm, Pecnybnuxa Y30exucman. e-mail: sultan.suleimanov@gmail.com

AHHoTanms. MccrnenoBaHa BO3MOXHOCTh HCIIOJIB30BaHUS BapU30HHOCTH
KpUCTAJIJIa B KAYECTBE 3AIIUTHOTO MOKPBHITUS OPTAHUYECKUX COTHEYHBIX 3JIEMEHTOB
OT BPEAHOIO0 XMMHUYECKOTO Y MHBIX BHEIIHUX BO3/eucTBUU. Ha OCHOBE KBaHTOBOU
MOJIEIIHA JUTA 3JIEKTPOHHOTO MPUIOBEPXHOCTHOTO COCTOSHUS C MOTCHIIUAIBHON SIMOU
OWpHU MOJTYyYEeHO BBIpAXKEHUE, PAJAUKAIBHO OTJIMYarolieecs OT YpoBHS Tamma, ¢
MTOMOIIBI0 KOTOPOTO CPOPMYTUPOBAHO YCIOBHE CBETOBOM MPO3PAYHOCTH BAPU3OHHOM
0o0JlacTH, HO TPH pealr3aliyd 3allUTHBIX CBOWCTB, OOYCJIOBJICHHBIX CHUKCHHOU
3anpeleHHoi 3000i. [Ipeanonaraercs, 4To pa3paboTaHHBIA METO]I CIIPABEIJIUB, KaK
JUISL KITACCUYECKUX MOTYITPOBOJHUKOB, TaK U JJ1s1 HOHHBIX MatepuanoB. [lokazaHo, 4o
BAPU30HHBIE TOKPHITUA MPU OMNPEACICHHOW TONIIMHE HE HMMEIOT 3JIEKTPOHHBIX
YPOBHEW M IMO3TOMY HE MOTJIOUIAIOT COJIHEYHOE W3JIyYEHHE, T.€. OHU IOJHOCTHIO
MPO3PAYHBI U MOTYT OBITh UCIIOJIb30BAHBI TAKXKE KaK KaICYJUPYIOIINE MTOKPBITHS JJIs
OpraHUYECKUX COJIHEUHBIX JIIEMEHTOB.

B kauecTBe nmpumepa BapU30HHOTO MOKPBITUSI PACCMOTPEHBI aHTUOTPAXKAIOIINE
MOKPBITHS HA OCHOBE KOMIO3UIIMOHHBIX MaTtepuanoB Mgk, — CaF,. Kommno3uninonHslit
marepuan MgF, — CaF; sBiseTcs rOMOTEHHBIM MaTepUajOM C HOHHOW CBS3bIO,
MOATOMY TOKPBITUE Ha €r0 OCHOBE O0JjajaeT BapU30HHBIMHU cBoMcTBamu. Takue
MOKPBITUS SBJSIOTCS aHTUOTPAXKAIOIUMH U MEPCIEKTUBHBIMU /ISl KAarCyJIMPOBaHUS
OPraHUYECKUX COJHEYHBIX OJJIEMEHTOB. YBEJIMYEHHUE NPOMYCKAHUS CTEKJISTHHOU
MOJJIOKKH C HAHECCHHBIMU AHTHOTPAXKAIONIMMH TMOKPBITHUSIMHU COCTaBisieT 1,68 —
2,27% B 3aBUCUMOCTH OT cocTaBa NMOKpbITHA. [lociie XpaHeHHs NpU HOPMAaJIbHBIX
ycioBusx B Teuenue 3 jet (2018 — 2020 r1T.) 1 KIIMMAaTHYSCKUX UCTIBITAHUN B TCUCHHUE
1 roga (2021 r.) MOKPBITUSI COXPAHWIA CBOM CHEKTPATHHO-ONTHYECKHUE CBOMCTBA.
DKCHNEPUMEHT MOKa3aj, YTO BAPU3OHHBIC MOKPBITUS HA OPraHUYECKUX COJIHEUHBIX
AJIEMEHTAX SIBJISIIOTCS] aHTUOTPAKAIOIIMMHU U 3aIIUTHBIMU OT BHEIIHUX BO3/EHCTBHIA.

KuarueBble cj10Ba: BApU30HHBIN KPUCTAJI, KBAHTOBAsI MOJIEJIb, [IOBEPXHOCTHBIE
AJIEKTPOHHBIE COCTOSHUS, KIMHOBUIHAA MOTEHUMAIbHAs SMa, 3alpellcHHAs 30HA,
MPO3PAYHOCTD MOKPBITHH.

Varizon coatings for organic solar cells

Suleymanov S.H., Oxengendler B.L., Dyskin V.G., Dzhanklich M.U., Kulagina N.A.

Institute of Materials Science of NPO "Physics-the Sun" of
the Uzbekistan Academy of Sciences
Tashkent, Uzbekistan. e-mail: sultan.suleimanov@gmail.com

Abstract. The possibility of the crystal vari-gap using as a protective coating of
organic solar cells from harmful chemical and other external influences has been
studied. On the basis of a quantum model for an electronic near-surface state with an
Airy potential well, an expression is obtained that is radically different from the Tamm
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level, with the help of which the condition of light transparency of the graded-gap
region is formulated, but with the implementation of protective properties due to a
reduced band gap. It is assumed that the developed method is valid for both classical
semiconductors and ionic materials. It was shown that graded-gap coatings have no
electronic levels at a certain thickness and, therefore, do not absorb solar radiation;
they are completely transparent and can also be used as encapsulating coatings for
organic solar cells. Antireflection coatings based on MgF, — CaF, composite materials
are considered as an example of a graded-gap coating. Composite material MgF, —
CaF; is a homogeneous material with an ionic bond, so the coating based on it has
graded-gap properties. Such coatings are antireflective and promising for
encapsulation of organic solar cells. The increase in the transmission of a glass
substrate with applied antireflection coatings is 1,68 — 2,27 %, depending on the
composition of the coating. After storage under normal conditions for 3 years (2018 —
2020) and climatic tests for 1 year (2021), the coatings retained their spectral — optical
properties. The experiment showed that graded-gap coatings on organic solar cells are
antireflective and protective from external influences.

Keywords: graded-gap crystal, quantum model, surface electronic states, wedge-
shaped potential well, band gap, coatings transparency.

Quyosh elektr stantsiya va quyosh pechlarining optik tizimlari ishining
samaradorlik koeffitsientini vizuallashtirish, kompyuterli modellashtirish va
optimallashtirish masalalari

Koyshiyev T.K., Bekjan Z.B., Saribayev A.S.
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HAO Kaszaxckuu Hayuonanvnoiii Ynusepcumem umenu ano-Papabu,
Kazaxcman, 050040, Anmamer np. Ane-Dapabu, 0. 71
men: +7(707)7797764; *e-mail: koishiyev.temirkhan@kaznu.kz
Kazaxckas Hayuonanvnas Akaoemus Hckyceme umenu T.K. JKypeenoasa,
Kaszaxcman, 050000, Anmamuot ya. Hangpunosa, o. 127
men: +7(775)9115893; *e-mail: a.saribayev@gmail.com

AHHOTaUMs. AKTYaJIbHOCTh M BOCTPEOOBAHHOCThH COJIHEUHBIX TEXHOJOTHUM C
KaXIbIM ToAoM pacter. Ha coBpemMeHHOM »JTane MHPOBOM SHEPreTUKH Tepen
MHUPOBBIM COOOIIIECTBOM CTOUT KpyIHas CIIOKHAs 3ajada, d3TO HEOOXOAMMOCTH
MOTPeOICHUST BO30OOHOBIISIEMBIX JHEPTETUUYECKUX PECYpPCOB. DTH PECypChl MOXKHO
MOJIYYUTh C MIOMOIIBIO COJITHEUHBIX TEXHOJIOTHH.

brnaromapsi reorpaduueckoMy pacroioKEHUI0O W TPUPOTHO-KIMMATHUYCCKUM
YCJIOBHSIM M3 BCEX BO30OHOBIIIEMBIX HICTOYHUKOB SHEPTUM COJTHEUHAS SHEPTUS UMEET
npuoputeT B Kazaxcrane. B HekoTopbix pernoHax Kaszaxcrana COMHEYHBIM IEPUOA
coctasysiet 6osiee 270+300 nHEH B roy, 4TO MOKa3bIBAET BO3MOXKHOCTh MMPAKTUYECKU
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KPYTJBIM TOJ KCIOJIBb30BaTh COJIHEUHYIO HHEPru0. B cBsi3u ¢ 3TuM, pazpaboTka u
CO3/1aHHE KPYTTHOMACIITAaOHON COTHEYHOM TEXHOJIOTUHU HyXKHA YK€ CeroHSI.

B pabore mpoBeneH 0030pHBIN aHANIW3 COBPEMEHHBIX CTPYKTYpP COJHEYHBIX
TEXHOJIOTHI, ¥ TPUOPUTETHON 3aja4eil JaHHOW MPOOJEMBI SBISIOTCS: pa3padoTKa
PEKUMOB pabOTHl C MOMOIIBI0O KOMIBIOTEPHOTO MOJEIMPOBAHUS, MOJCIUPOBAHHE
CTPYKTYpbl (POKAJIBHOTO TSTHA B (OKyCEe OINTHYECKOW CHUCTEMBI U BO3MOXKHOCTH
NPUMEHEHUS COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHONOTHA. bonee
nopoOHO  paccMaTpUBAIOTCS  BOMPOCHI  ONTUMHU3AIMM U KOMIIBIOTEPHOE
MOJICIMPOBAaHUE PEKHUMOB paOOTHI ONTUYECKUX CHUCTEM COJHEYHBIX TMedeld u
COJIHEYHBIX JJIEKTPOCTAHIUMU. A TakkKe BOMPOCHI Pa3pabOTKU PaCUETHOM CXEMbI
MaTEMaTUYECKON MOJENM M alrOpPUTMbl pacdeTa JJis OLEHKHU JIOKAIbHBIX 3HAYCHUM
kodpdunrenta APHEKTUBHOCTH  pabOThI  MOJS  TEIHOCTAaTOB.  PesyibTaThl
MIPE/ICTABJICHB B BUJIE BU3YaJIbHOW KapThl JIJISl JIOKAIBHBIX 3HAYCHHM 3€pKaJIbHBIX
ITOJIEN COJIHEYHOU AJIEKTPOCTAHIINH.

KialoueBble ciaoBa:  comHEYHas  DJIEKTPOCTAHIUS, COJNHEYHAs  TI€Yb,
TEIJIONPUEMHHK, KOAQPUIHMEHT >PPEKTUBHOCTH, KOCHUHYC-(DaKTOp, TIeIHOCTaT,
ONITUYECKasi CUCTEMA.

Optimization issues, computer modeling and visualization of the efficiency
coefficient of optical systems of solar furnaces and solar power plants

Koishiyev T.K.!, Bekzhan Z.B.!, Saribayev A.S.?

Non-profit Joint Stock Company Kazakh National University named after Al-Farabi,
71 Al-Farabi Ave., Almaty, 050040, Kazakhstan
tel: +7(707)7797764; *e-mail: koishiyev.temirkhan@kaznu.kz
Kazakh National Academy of Arts named after T.K. Zhurgenov,
127, Panfilova str., Almaty, 050000, Kazakhstan
tel: +7(775)9115893; *e-mail: a.saribayev@gmail.com

Abstract. The relevance and demand for solar technology is growing every year.
At the present stage of world energy and the world society faces a major challenge, it
is the need to consume renewable energy resources. These resources can be obtained
solar technology by using. Due to the geographical location and climatic conditions of
all renewable energy sources, solar energy has priority in Kazakhstan. In some regions
of Kazakhstan, sunny period is more than 270-300 days a year, that shows the
possibility of solar energy using almost all year round. In this regards, the development
and creation of large-scale solar technology is needed today.

The paper provides an overview analysis of modern structures of solar technology
and the priority tasks of this problem are: the development of operating modes
computer modeling by using, modeling of the structure of the focal spot in the focus of
the optical system and the possibility of modern digital and computer technologies
using. Optimization issues and computer modeling of operating modes of optical
systems of solar furnaces and solar power plants are considered in more detail. Issues
of development of the calculation scheme of the mathematical model and calculation
algorithms for estimating local values of the efficiency coefficient of the field of
heliostats. The results are presented as a visual map for the local values of the mirror
fields of solar power plants.
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Keywords: solar power plant, solar furnace, heat sink, efficiency coefficient,
cosine factor, heliostat, optical system.

Qayta tiklanadigan energiya tizimlarida LoRaWAN verifikatsiyalash
algoritmini go‘llash

Sarybay M.A.**, Satybaldiyeva F.A .2, Saribayev A.S.?

Satbayev universiteti, Olmaota, Qozog ‘iston
2Kazak Milliy san'at Akademiyasi, Olmaota, Qozog ‘iston

Annotatsiya. Qayta tiklanadigan energiyadan foydalanish butun dunyoda katta
talabga ega. Qayta tiklanadigan energiyadan foydalanishning ko‘payishining asosiy
sabablari havoning ifloslanishini kamaytirish, igtisodiy rivojlanishni rag‘batlantirish
va atrof-muhitni muhofaza qilishdir. Sensor va mikrokontroller kabi zamonaviy
elektron qurilmalar ma’lumotlarni yig‘ish va gayta tiklanadigan energiya qurilmalarini
masofadan boshgarishga yordam berish uchun ishlatiladi. Qayta tiklanadigan energiya
qurilmalarini masofadan boshgarish uchun boshqgariladigan tizim, bu lorawan-ning
arzon narxlardagi tarmog‘ini oz ichiga oladi, bu aloga darajasidagi narsalar interneti
texnologiyasiga ega, bu uzog masofaga va kam quvvat sarfiga ega. Ushbu magola
masofadan boshqarish tizimining bargarorligini oshirish uchun LoRaWAN-da
tekshirish algoritmidan foydalanishni taklif giladi.

Long Range Wide Area Network (LoRaWAN) xususiy, ochig standart
tarmoglarni qurish imkoniyati tufayli LPWAN-ning eng ko‘p o‘rganilgan va joriy
gilingan texnologiyalaridan biridir. Odatda LoRaWAN tarmoglari-bu ma’lumotlarni
to‘g‘ridan-to‘g‘ri shlyuzlarga uzatadigan so‘nggi qurilmalardan tashkil topgan
"yulduz" topologiyasiga ega bo‘lgan bir martalik tarmoglar. Yaginda bir nechta
tadgiqotlar lorawan ko‘p tarmoqgli tarmoglarini taklif gildi va shu bilan simsiz tarmoq
tarmoglarini shakllantirdi. Buning uchun bir nechta so‘nggi qurilmalar o‘rtasida nuqta-
nuqta alogasi talab gilinadi, bu tarmoq topologiyasi tufayli LoRaWAN-da mumkin
emas. Vizantiya nosozliklarga chidamli protokollari favqulodda, noto‘g‘ri yoki faol
zararli jarayonlar mavjud bo‘lganda davlat replikatsiyasini amalga oshirishga imkon
beradi.

Ushbu tadgiqot hujjati RSSI pozitsiyasi va Vizantiya nosozliklariga chidamliligi
(bft) yordamida LoRaWAN xavfsizligini tekshirish va loyihalashni bartaraf etish
yondashuvini tagdim etadi. Bu RSSI-ga asoslangan lokalizatsiya yordamida pastki
so‘nggi qurilmaning joylashishini tasdiglash imkonini beradi.

Kalit so‘zlar: LoRaWAN, BFT, RSSI pozitsiyasi, simsiz sensor tarmog-i,
oxirigacha xavfsizlik, rasmiy tekshirish, UPPAAL vositasi.

IIpumenenne anropurma Bepupuxkanun LoRaWAN B cucremax
BO300HOBJISIEMOM JHEPTreTUKH

Capei6ait M.A.1*, CatiiGanauena ®.A.2, Capubae A.C.2

1Sathayev University, Anuamui, Kazaxcman
2Ka3axc:<a;z HAYUOHATIbHAA axkaoemus ucKyccme, AJZMCZI’Hbl, Kaszaxcman
*e-mail: madinasarybay@gmail.com
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AHHOTALNS. OcHOBHBIE MIPUYUHBI YBEJIUYCHHUS MCIOJIb30BaHUS
BO300HOBIISIEMBIX HCTOYHUKOB YHEPTUHU BKJIIOYAIOT CHIDKCHHE 3arps3HCHHS BO3/IyXa,
COJICHCTBUE DSKOHOMHYECKOMY Ppa3BUTHIO M 3alUTy OKPYKAIOMIEH CpeIbl.
CoBpeMeHHBIE AJIEKTPOHHBIE YCTPONCTBA, TAKUE KaK TaTYUKH ¥ MUKPOKOHTPOJUIEPHI,
UCIONB3YIOTCA JUIsi cOopa JaHHBIX M TMOMOTAlOT JUCTAHIIMOHHO YIIPABIATH
yCTaHOBKaMH BO30OHOBIsieMoit sHeprun. Cuctema i JUCTAHIUOHHOTO YIIPaBICHHUS
YCTaHOBKaMH BO300HOBIISIEMOM SHEPruU BKIIOYAaEeT B ce0fd HEIOpOTyI0 CeTh
LoRaWAN c texnonorueit |0T Ha KOMMYHHKallIMOHHOM YPOBHE, MPEUMYIIIECCTBOM
KOTOPOH sIBJIIETCSI HU3KOE SHEepronoTpedieHre. B ctaThe npeasiaraeTcst HCIoiIb30BaTh
anroput™ npoBepkd B LORaWAN s moBblllieHHUsT CTAOMIBHOCTH CHUCTEMBI
JUCTAaHIIMOHHOTO YIIPaBJICHUS.

Cern Long Range Wide Area Network (LoRaWAN) sBistoTCsS OJHOM U3
HauOoJiee W3YYEHHBIX M peanu3oBaHHbIX TexHonoruit LPWAN, Onarogaps
BO3MOKHOCTH ITOCTPOCHHUSI YACTHBIX CETEH C OTKPBITHIM CTaHAAPTOM. TUIMHYHBIE CETH
LoRaWAN npencraBisitoT co00l OAHOCKAYKOBYIO TOIOJIOTHIO THIA «3BE3/1aY,
COCTOSIIIYIO U3 KOHEUHBIX YCTPOMCTB, KOTOPHIE MEPEIAIOT JaHHBIE HEMOCPEACTBEHHO
Ha 1UIIO3Bl. B TocnenaHee BpeMs B HECKOJBKHX HCCICNOBAHUSAX MPEIaraiich
MHorockaukoBoe cetu LORaWAN, oOpasyromue TakuMm 00pa3om OecrpOBOJHBIC
siaerucThie ceTh. J[ms 3Toro TpeOyeTcs MBYXTOuedHas CBSI3h MEXKIY HECKOJIbKHMH
KOHEYHBIMH yCTpOMCTBaMH, 4YTO HEBO3MOXHO B LORaWAN wu3-3a sueuctoii
TOMOJIOTUU.  Bu3aHTUIHCKHE  OTKa30yCTOMYMBBIE  MPOTOKOJBI  OOECIEeYMBAIOT
PEIUIMKAIIMIO COCTOSIHUSI TIPW HATWYUM aBapUMHBIX, HEUCIPABHBIX WM AKTUBHO
BPEIOHOCHBIX ITPOLIECCOB.

B sTomM wmccrnenoBaHMM TPENCTaBICH MOAXOA K MPEOJOJCHUI0 TPOBEPKH H
npoektupoBanus Oe3onmacHocty  LORaWAN ¢ momomieto  RSSl-mo3umun  u
BU3aHTHICKOM oTkazoycroitunBocTH (BFT). 310 mo3Bosisier moaTBepauTh MOJI0KEHNE
KOHEYHOTo ycTporictBa LORA ¢ momotisio gokanu3anuu Ha ocHoBe RSSI.

Kiarwuessbie cioBa: LORaAWAN, BFT, RSSI-nio3umus, 6ecipoBoHast cEHCOpHAS
CETh, CKBO3Has 0€30MacHOCTb, (hopMasbHast mpoBepka, uHcTpyMeHT UPPAAL.

Application of the LoRaWAN verification algorithm
in renewable energy systems

Sarybay M.A.**, Satybaldiyeva F.A.2, Saribayev A.S.?

1Satbayev University, Almaty, Kazakhstan
2Kazak National Academy of Art, Almaty, Kazakhstan
*e-mail: madinasarybay@gmail.com

Abstract. The main reasons for increasing renewable energy installation include
reducing air pollution, promoting economic development, and protecting the
environment. Modern electronic devices such as sensors and microcontrollers are used
to collect data and help remotely control renewable energy installations. A driven
system for the remote control of renewable energy installations, which includes a low-
cost 10T technology LoRaWAN network at the communication layer, which has the
advantage of long-range coverage and low power consumption. This paper proposes
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the use of a verification algorithm in LoRaWAN to improve the stability of the remote-
control system.

Long Range Wide Area Network (LoRaWAN) networks are one of the most
studied and implemented LPWAN technologies, due to the facility to build private
networks with an open standard. Typical LoORaWAN networks are single-hop in a star
topology, composed of end-devices that transmit data directly to gateways. Recently,
several studies proposed multihop LoRaWAN networks, thus forming wireless mesh
networks. This requires point-to-point communication between several end-devices
which is not possible in LoRaWAN due to mesh topology. Byzantine fault tolerant
protocols enable state replication in the presence of crashed, malfunctioning, or
actively malicious processes.

This paper provides an approach to overcome verification and design of
LoRaWAN security with RSSI-position and Byzantine Fault Tolerance (BFT). This
makes it possible to confirm the position of a LoRa end-device by RSSI-based
localization.

Keywords: LoRaWAN, BFT, RSSI-position, Wireless Sensor Network, end-to-
end security, formal verification, UPPAAL tool.

Passiv quyosh isitish tizimlarida keramik asosli shaffof to‘siglardan foydalanish
imkoniyatini baholash

Raximov R.X., Samiev K.A., Arabov D.X.

OuneHka BO3MOKHOCTH MCIIOJIb30BAHUSA CBETONPO3PAYHBIX OTPAXKICHUIA HA
KepaMH4eCKOH OCHOBE B MACCHBHBIX CUCTEMAX COJTHEYHOI'0 OTOILICHUS

Paxumos P.X.!, Camuen K.A.2!, Apa6os JI.X.!

YUnemumym mamepuanosedenus AH PY3
2Dusuro-mexnuyeckuii uncmumym AH PY3

AHHOTauMs. B JaHHOM HCCIENOBaHMM SKCIEPUMEHTAIBHBIM IIYTEM OLEHEHA
BO3MO>KHOCTb HCIIOJIb30BaHUsl CBETOIPO3PAYHBIX OrPAKICHUM Ha KEepaMHUYECKOU
OCHOBE B ITACCUBHBIX CUCTEMAX COJTHEYHOTO OTOIUIEHUS. Kak mOoKa3pIBalOT pe3ybTaThl
HCIIOJIb30BAaHNE CBETONPO3PAYHBIX OrPaXKJACHUM HAa KEPaMHYECKOM OCHOBE B
[IACCUBHBIX  CHCTEMAax  COJIHEYHOI'O  OTOIUIEHUS  SBJBIIOTCS  NPUEMIIEMBIM.
IIpenmyiiecTBOM TakuUX CBETOIPO3PAYHBIX OTPAXKIACHUN SBIIAIOTCSA: -BIMSHHUE Ha
TEMIEPATYPHbIA PEXUM ITAaCCUBHOM CHUCTEMblI COJIHEYHOIO OTOIUICHHS IOYTH
OJIMHAKOBO C OOBIUHBIM CTEKJIOM; -Onaronmapsi OTCYTCTBHIO KOHJEHcara Ha
MOBEPXHOCTU oOecrneunBaeTcsi paboTa 3J€MEHTOB CHCTEMbI TACCUBHOTO COJIHEYHOTO
OTOIUIEHMS] C COXPAHEHUMEM MX CBOMCTB B TE€YEHHE JUINTEIIBHOIO BPEMEHHM; -JIETKO
YCTaHABIIMBAETCS U 3aMEHSETCS; -CTOMMOCTh B HECKOJIBKO pa3 MEeHbIIIe, YeM 00ObIYHOE
CTEKJIO.

KirudeBbie cioBa: conHeyHas »JHEPrus, TEIUIOAKKYMYJIMPYIOWIAs CTEHa,
CBETOIPO3PAaYHOE OTpa)KACHUE HAa KEPAMUYECKOW OCHOBE, TEMIIEPATYPHBIN PEKHM,
COJIHEYHAs paJhaLysl.
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Evaluation of the possibility of translucent ceramic-based fences using in passive
solar heating systems

Rakhimov R.H.1, Samiev K.A.21, Arabov D.H.!

Ynstitute of Materials Science of the Uzbekistan Academy of Sciences
ZPhysical - technical Institute of the Uzbekistan Academy of Sciences

Abstract. In this study, the possibility of using translucent ceramic-based fences
In passive solar heating systems was experimentally evaluated. As the results show, the
use of translucent ceramic-based fences in passive solar heating systems is acceptable.
The advantage of such translucent fences are: -the effect on the temperature regime of
a passive solar heating system is almost the same with ordinary glass; -due to the
absence of condensation on the surface, the operation of the elements of the passive
solar heating system is ensured with the preservation of their properties for a long time;
-it is easy to install and replace; -the cost is several times less than ordinary glass.

Keywords: solar energy, heat storage wall, translucent ceramic-based fencing,
temperature regime, solar radiation.

Quyosh elementlari uchun KMDO usulida olingan SbxSey yupga gatlamlarining
strukturaviy xossalari

Razikov T.M.!, Kuchkarov K.M.%, Tivanov M. S.?, Ergashev B.A.!, Xurramov R.",
Isakov D.Z.%, Olimov A.%, Bayko D.S.?, Polyak N.1.2, Korolik O.V.2, Sharipov Sh.D.?

10 zbekiston Respublikasi Fanlar Akademiyasi "Fizika-Quyosh™ ilmiy-ishlab chigarish birlashmasi
Fizika texnika instituti. O ‘zbekiston, 100084, toshkent, Chingiz Aytmatov ko ‘chasi, 2B
tel.: +99(871)235-41-03; e-mail: k.kuchkarov@mail.ru
ZBelorussiya davlat universiteti, Belorussiya 220030, Minsk, Mustagillik ko ‘chasi, 4,
men.:(315-17) 209-52-50, e-mail: tivanov@bsu.by *rkhurramov@yahoo.com

Annotatsiya: SbySey yupga gatlamalari soda-ohakli shisha tagliklarida kimyoviy
molekulalar dastalaridan olish (KMDO) usuli bilan olingan. Manba sifatida Sb va Se
elementlari ishlatilgan, ularning bug‘lanish harorati 950 + 1000 °C (Sb uchun) va
500°C (Se uchun) bo‘lib, taglik harorati esa 500 °C. Skanerli elektron mikroskop,
rentgen nurlari difraksion tahlili va Raman spektroskopiyasi tahlili asosida
(yordamida) yupga gatlamlar tarkibiy nisbatini Sb/Se strukturaviy xossasiga ta’siri
o‘rganildi. Aniglanishicha, yupga qgatlamlar kristalli tuzilish (ortorombik) kompakt
joylashgan kristalitlarga ega bo‘lib, kristallitlar o‘rtacha o‘lchami: 1=4+8 mkm
(uzunligi) va d=2+3 mkm (diametri).

Kalit so‘zlar: kimyoviy molekulalar dastalaridan olish, yupga gatlamlar, rentgen
nurlar difraksion tahlili, Raman spektroskopiyasi.
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CTpyKTypHbBIE CBOICTBA TOHKHUX IUIeHOK ShxSey, mosryueHHbix Meroaom XMITO
JIJIS1 COJTHEYHBIX JIEMEHTOB

Paseikos T.M.!, Kyukapos K.M.!, Tusanos M. C.?, Dprames B.A.!, Xyppamos P.'",
Ucaxos J1.3.1, Onumos A.!, Baiiko JI.C.2, ITonsax H.W.2, Koponuk O.B.2, Illapunos 111.11.2

Ydusuro-mexnuueckuii uncmumym HIIO « @Quzuxa-Coanye» AH PY3,
Vsoexucman, 100084, Tawkenm, yn. Yuneuza Aiimmamosa, 25
men.: +99(871)235-41-03; e-mail: k.kuchkarov@mail.ru
2 Benopycckuil 20cy0apcmeenblii yHuepcumen,
benapyco, 220030, Munck, npocnexkm Hezasucumocmu 4,
men.:(315-17) 209-52-50, e-mail: tivanov@Dbsu.by
“e-mail: rkhurramov@yahoo.com

AHHOTAauMsA. MeToAOM XHWMHYECKOTO MOJIEKYJSAPHO-IIYYKOBOTO OCaXICHUS
(XMIIO) Ha momyioKKax M3 HAaTPUEBO-U3BECTKOBOIO CTEKJA MOJYYEHBI IJIEHKH
Sb,Sey. B kadecTBe HMCTOYHHMKOB HCHOJNB30BAMMCH SO W Se, WX TemmepaTtypa
ucnapenust cocrasmiaa 950 - 1000°C (Sb) u 500°C (Se), Temmeparypa MOIIOKKH
nogaepxkuBanack okono S500°C. C NOMOLIBIO CKAaHUPYIOWIEW 3IEKTPOHHOMN
MUKPOCKOIIUH, PEHTICHOCTPYKTYPHOIO aHalIW3a M KOMOWHAIMOHHOIO PACCESHUs
CBETa WCCIICJOBAHO BIMSHHE COOTHOIICHUs coctaBa Sh/Se Ha cTpyKTypy
CUHTE3UPOBAHHBIX IUICHOK. BBISBIECHO, YTO IUJICHKH HMMEIOT KPHUCTALUIMYECKYIO
(OpTOpOMOHMYECKYI0) CTPYKTYpPY C KOMIAKTHO PAaCHOJOKEHHBIMU KPUCTAJIIUTAMU,
uMermMa  GopMy CTepKHEH co cpeaHuM pasMepom: |=4+8MkM (anuHA) |
d=2-+3mkMm (auamerp).

KaroueBble cioBa: Sb,Se; Sb/Se, xumuueckoe MOJIEKYISIPHO-ITYYKOBOE
OCaXICHHWE, TOHKWE IUICHKHA, PEHTTEHOCTPYKTYPHBIH aHajdn3, CIEKTPOCKOIHs
KOMOHMHAIMOHHOTO PacCesiHUs CBETA.

Structural properties of SbxSey thin films obtained by CMBD for solar cells

Razykov T.M.%, Kuchkarov K.M.%, Tivanov M. S.2, Ergashev B.A.%, Khurramov R.%, Isakov
D.Z.%, Olimov A.L, Baiko D.S.2, Polyak N.I.2, Korolik O.V.?, Sharipov S.D.?
'Physical-technical institute of SPA "Physics-Sun" of Uz AS,
house 2B, Chingiz Aytmatov str., 100084, Tashkent, Uzbekistan
tel.: +99(871)235-41-03 *e-mail: k.kuchkarov@mail.ru
ZBelarusian State University,

Belarus, 220030, Minsk, Independence Avenue 4,
tel: (315-17) 209-52-50, e-mail: tivanov@bsu.by, “rkhurramov@yahoo.com

Abstract. Sb,Sey films were obtained by chemical molecular beam deposition
(CMBD) on soda-lime glass substrates. Sb and Se were used as sources, their
evaporation temperature was 950 °C - 1000 °C (Sb) and 500 °C (Se), the substrate
temperature was maintained at about 500 °C. Using of the scanning electron
microscopy, X-ray diffraction analysis, and Raman scattering, the effect of the Sh/Se
composition ratio on the structure of the synthesized films was studied. It was revealed
that the films have a crystalline (orthorhombic) structure with compactly located
crystallites having the form of rods with an average size: 1=4+8 um (length) and d=2+3
um (diameter).
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Keywords: Sh,Ses, Sh/Se, chemical molecular beam deposition, thin films, X-ray
diffraction, Raman spectroscopy.

Fotoelektrik stansiyaning chiqish parametrlarini mikrokontroller asosida
o‘lchash va Modbus RS-485 registriga ma’lumotlarni uzatish

Matchanov N.A.%L, Kulmatov X.X.1*, Muminov Sh.A.12, Jumaboev A.A.2

!Qayta tiklanadigan energiya manbalari Milliy ilmiy tadgigot instituti,
O ‘Zbekiston, 100014, Toshkent, Chingiz.Aytmatov ko ‘chasi. 2b-uy
*e-mail: hayrullo05051986@gmail.com
2Farg ‘ona politexnika instituti,

O ‘zbekiston, 150107, Farg ‘ona, Farg ‘ona ko ‘chasi, 86
e-mail: muminov_sh@ferpi.uz

Annotatsiya. Maqgolada fotoelektrik tizimlarni ekspluatatsiya qgilishning
ishonchliligini oshirish yo‘lidagi muammolarni tizim faoliyatini onlayn monitoring
qgilish yo°li bilan, mikrokontroller qurilmasining hamda mantiqiy ishlov berish va
internet buyumlar 1oT qurilmalarining imkoniyatlarini hisobga olgan holda Modbus
RS-485 registridan foydalanish orqgali hal gilish yo‘llari muhokama gilinadi. Mazkur
tadqgigot ishida fotoelektrik tizimlarning chigish parametrlarini kuchlanish giymatiga
ko‘ra sinflarga bo‘lish, shuningdek 12 bitli ASP usuli yordamida mikrokontrollerning
har bir gadamidagi o‘Ichash sezgirligini 0 dan 1024 ga va 0 dan 4096 ga gadar oshirish
Imkonini beruvchi usuldan foydalanish taklif etilmogda.

Ishlab chigilgan onlayn monitoring tizimi yordamida serverda fotoelektrik
tizimning soatlik, kunlik, oylik va yillik ma’lumotlarni 5 dagigalik vaqt gadami bilan
shakllantirish hamda foydalanuvchilarga veb-sahifada tagdim etish imkoni mavjudligi
ko‘rsatilgan.

Kalit so‘zlar: gayta tiklanadigan energiya, fotoelektrik stantsiya, fotoelektrik
tizim, chiqish, fotovoltaik tizimning ishlashini kuzatish, ma’lumotlarni o‘lchash va
uzatish, Modbus RS-485 protokoli, MQTT texnologiyasi.

HN3MepeHne BHIXOAHBIX NapaMeTPOB (OTOIIEKTPUUYECKON CTAHIMUA HA OCHOBE
MHKPOKOHTPOJLJIepa U nepeaayda JaHHbIX HA perucTp Modbus RS-485

Maruanos H.A L, Kynmaros X. X", Mymunos I11.A.12, JKyma6oes A.A.2

Hayuonanvnwiii HUH 603061H06715eMbIX UCTOYHUKOS DHEP2UL,
Vsoexucman, 100014, Tawkenm, yn. Yuneuza Aiimmamosa, 25
*e-mail: hayrullo05051986@gmail.com
2DepeancKuii NONUMEXHUYECKUT] UHCIUNTYM,
Vsoexucman, 150107, @epeana, yr. @epeana, 86
e-mail: muminov_sh@ferpi.uz

AHHoTamusi. B crathe paccmaTpuBalOTCA MyTH PEIICHUS MPOOIEMBI
AKCIUTYaTAIMOHHON HaJEKHOCTH (POTODIEKTPHUUECKUX CHCTEM C TIOMOIIBIO CHCTEMBI
OHJIAfH-MOHUTOPUHTA pPabOThl (OTOANEKTPUUECKUX CHCTEM C HCIOIb30BaHUEM
peructp Modbus RS-485 ¢ yueToM BO3MOXHOCTEH MUKPOKOHTPOJUIEPA U JIOTHUECKOM
o0paboTku u yctporictB uHTepHET Bemel 10T. [Ipennmoken meros pasmeneHus Ha
KJIACChl, OCHOBHBIE BbIXO/HbIE MapamMeTpbl ®DC OTHOCUTEIHHO HANPSXKEHUS, TAKKe
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Npeasio’KeH MeToJl ucnoib3oBanus 12 OutHoro AILIIl, yto B pesynbTate Aact
BO3MOKHOCTh TOBBIIIEHNS YYBCTBUTEIBHOCTH HU3MEPEHUS MUKPOKOHTPOJUIEPA MpHU
oxaom mare, - ot 0 1o 1024 u ot 0 go 4096.

[Toka3zaHo, 4TO ¢ MOMOIIBIO Pa3padOTAHHOW CUCTEMbl OHJIAMH MOHUTOPUHIA
MMEETCS BO3MOXXHOCTh C(DOPMHUPOBATH HA CEPBEPE YACOBBIC, CYTOYHBIC, MECSIHBIC U
rojioBeie AaHHbIe paboThl ®OC ¢ BpeMEHHBIM IMIAaroM 3a KaKIble 5 MUH., KOTOPBIC
MIPEIOCTABSITCS TOIB30BATEIISIM Ha Web-CTpaHHIIE.

KiroueBble cioBa: BO300HOBIsIeMass »JHEPreTuka, (POTOANEKTpUUECKHUAs
cTaHIus, (OTORJIEKTPUUECKAs CHUCTEMA, BBIXOJHBIC JIaHHBIE, MOHUTOPHUHI PabOTHI

(OTOIIEKTPUICCKON CHCTEMBI, U3MEPCHHE U Tepeaava JaHHBIX, MPoTokoa Modbus
RS-485, rexnomorus MQTT.

Measurement of output parameters of a photovoltaic station based on a
microcontroller and data transmission to a Modbus RS-485 register

Matchanov N.A.%L, Kulmatov X.X.1*, Muminov Sh.A.12, Jumaboev A.A.2

INational Research Institute of Renewable Energy Sources,
2B, Chibgiz.Aitmatov str., 100014, Tashkent, Uzbekistan
*e-mail: hayrullo05051986@gmail.com
2Fergana Polytechnical Institute,

86, Ferghana str., 150107, Ferghana, Uzbekistan
e-mail: muminov_sh@ferpi.uz

Abstract. The article discusses ways to solve the problem of operational
reliability of photovoltaic systems using an online monitoring system for the operation
of photovoltaic systems using the Modbus RS-485 register, taking into account the
capabilities of the microcontroller and logic processing and IoT devices. A method of
dividing into classes, the main output parameters of the FES with respect to voltage is
proposed, a method of using a 12-bit ADC is also proposed, which as a result will make
it possible to increase the sensitivity of the microcontroller measurement in one step,
from 0 to 1024 and from 0 to 4096.

It is shown that with the help of the developed online monitoring system, it is
possible to generate on the server hourly, daily, monthly and annual data on the
operation of the FES with a time step for every 5 min., which will be provided to users
on a web page.

Keywords: renewable energy, photovoltaic plant, photovoltaic system, output
data, monitoring of the operation of a photovoltaic system, measurement and data
transmission, Modbus RS-485 protocol, MQTT technology.

103


mailto:hayrullo05051986@gmail.com
mailto:muminov_sh@ferpi.uz

2-Sho‘ba. Muqobil va gayta tiklanuvchi energiya manbalari

Cekuyusn Ne2. Anomeprnamuenovle u 60300H08/151eMble UCHOYHUKU IHEPIUU
Section Ne2. Alternative and renewable energy sources

Empirik modellar foydalangan holda KQUN va CuO asosili
nanosuyugliklarning samarali dinamik govushqaligini bashorat gilish

Axatov J.S., Jo‘raev T.l., Xalimov A.S., Karimov T.K.

IIporno3upoBanue 3P PeKTUBHON TUHAMUYECCKOH BA3KOCTH HAHOKUAKOCTEH
Ha ocHoBe MYHT u CuO ¢ ucnosib30BaHuEM 3MIMPUIECKUX MO eJIeil

Axaros XK.CL., Kypaes T.1U**., Xanumos A.Ct., Kapumos T.K?

Ldusuro-mexnuueckuil uncmumym AH PV,

Vaoexucman, 100084, o. Tawxenm, yn. Quneuza Aiimmamosa, 25
2Tawkenmcxuii 'ocyoapcmeennwii mexuuyeckutl ynusepcumem umena Herama Kapumosa,
Vsoexucman, 100085, o. Tawxenm, yn Ynusepcumemxasi, 2
*e-mail: jtukhtamurod94@gmail.com

AnHOTamms. B pabore  mpoaHanu3MpOBaHbl  pa3IMYHBIE  MOJEIH
MPOTHO3UPOBaHUA 3P (PEKTUBHON BSI3ZKOCTH HAHOXKUJIKOCTEH Ha OCHOBE HAHOYACTHII
MVYHT u CuO. [Ins noigyyeHus: TeIIOBbIX CBONCTB HAHOKHUIKOCTEH, KOTOPhIE ObLIH
npurotoBieHsl Ha ocHoBe MYHT (MKN-MWCNT-RG1020) HanouacTuil 1uaMeTpom
10-20 oM m mgmmHOM 10-30 MKM, OBLTM H3MEpeHbI ¢ ToMoIbio Zetasizer S90
COJIHEUHBIX TEIJIOBbIX NMpUMEHEHU (DU3MKO-TEXHHUYECKOTO HMHCTUTYTa AKaJIeMUHU
Hayk PY3. B kauecTBe MeTO/1a MPUTOTOBJICHUS BBIOpau « TWO-Step MeTo1», KOTOPHIit
MIPOBOJIAT MO/ YIBTPa3BYKOBOM 00paboTKoi cMecH. UTo kacaeTcst Mexk(pa3HOTo Closl,
KOTOpbI  BbIpakaercss B wmojenn  Avsec&Oblak, »sddextuBHas  BI3KOCTb
HAaHOXUAKOCTENM Ha ocHOBe HaHouacTull MYHT noBeimena npumepHo Ha 3-4% 1mo
CpPaBHEHUIO C HaHOXUAKOCTAMU Ha ocHoBe CuO. Ilpu anammze s3ddexTuBHOU
BSI3KOCTM B 3aBUCUMOCTU OT TEMIEpaTypbl pa3iudyue MeEXAy MNPeII0KeHHbIMU
MarepuaiamMu ObUIO 3HAYMTENIbHO OOJbIIEe NMPU HU3KUX Temmeparypax. B pamkax
MoJeNd YAaBaTThl pazaudre MexXIy d(PPEeKTUBHONW BA3KOCTHIO HAHOXKUAKOCTEH Ha
ocHoBe MYHT 1 CuO yMeHbIIasIoch ¢ pocToM TemnepaTypsl. OJTHAKO, 3TOT pe3yIbTaT
OBLT TOJy4YeH MPHU BKJIOYEHUU B MOjENIb 3(P¢eKTa HAHOCIOEB M OpPOYHOBCKOTO
JBH)KEHUS! HAHOYACTHIL.

Karouesbie cioBa: MYHT, nuHamuyeckasi BA3KOCTb, SMITUPUYECKUE MOJEIIH.

Predicting the effective dynamic viscosity of nanofluids based on MWCNT and
CuO by empirical models using.

Akhatov J.St., Juraev T.1**., Halimov A. St., Karimov T.K?

Physical-technical institute,the Uzbekistan Academy of Sciences
2B, Chingiz Aytmatov str., Tashkent, 100084, Uzbekistan
2Tashkent State technical university named after Islam Karimov
2, University str., 100095, Tashkent, Uzbekistan
*e-mail: jtukhtamurod94@gmail.com

Abstract. This work has analyzed different models for predicting the effective
viscosity of nanofluids based on MWCNT and CuO nanoparticles. For obtaining the
thermal properties of nanofluids, which were prepared based on MWCNT (MKN-
MWCNT-RG1020) nanoparticles with a diameter of 10-20 nm and a length of 10-30
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um, which were measured using the Zetasizer S90 of the Physical-Technical Institute
of the Uzbekistan Academy of Sciences. As a method for preparation chose the “Two-
step method” that is carried under an ultra-sonicated mixture. Regarding the interfacial
layer, which is expressed on the Avsec&Oblak model, the effective viscosity of
nanofluids based on MWCNT nanoparticles enhanced by about 3-4% compared to
CuO-based nanofluids. When effective viscosity was analyzed with respect to the
temperature, the difference between the proposed materials was much more at low
temperatures. In terms of Udawattha’s model, the difference between the effective
viscosity of nanofluids based on MWCNT and CuO decreased with increasing
temperature. However, this result was obtained when the model included nanolayers'
effect and nanoparticles' Brownian motion.
Keywords: MWCNT, dynamic viscosity, empirical models.

Si1xGex hajmiy kristallari asosida hosil gilingan nikel germanosilitsid
gatlamlarning ba’zi hususiyatlarini o‘rganish

Matchanov N.A.%, Bobojonov K.A.?

Qayta tiklanuvchi energiya manbalari milliy ilmiy tadgiqot instituti
O ‘zbekiston, 100084, Toshkent sh., Ch.Aytmatov ko ‘chasi 2B uy
e-mail: sirnornur@mail.ru
Muhammad al-Xorazmiy nomidagi Toshkent axborot texnologiyalari Universiteti Urganch filiali
O ‘zbekiston, 220100, Urganch sh., Al-Xorazmiy ko ‘chasi, 110
e-mail: komil73_73@mail.ru

Annotatsiya. Ushbu magolada 200-900 ° C harorat oralig‘ida hajmiy Si;.xGex
kristallari asosida hosil gilingan nikel germanosilitsid gatlamlarning ba’zi
xususiyatlarini o‘rganish natijalari keltirilgan. Qattiq fazali reaksiya usuli bilan Si;.
«Gex gattig qgorishmalari asosida olingan nikel germanosilitsidlarining
geterostrukturalarini olish texnologiyasi taklif gilingan. Si;«Geyx hajmiy kristallari
asosida bir jinsli Ni -( Si;«Gey) yupga gatlamolarini olish uchun optimal tavlanish
(otjig) harorati diapazoni 400°S -800°C ekanligi aniqlangan. Tavlanish harorati
500°Cdan yuqori bo‘lganda nikel monosilitsidining piki (213,519 sm™ da) kengayib
borishi ko‘rsatilgan, bu monogermanosilitsid fazalarining parchalanishi boshlanganini
ko‘rsatadi. Tadqiq qilinayotgan strukturalarda Xoll effekti yordamida asosiy
bo‘lmagan zaryad tashuvchilar konsentratsiyasining haroratga bog‘ligligi 25°S -100°C
harorat oralig‘ida tadqiq qilindi va 600°Sda tavlangan namunalarda uning giymati ~
10 sm™ dan 1,2 * 10?2 sm™ gacha keskin o‘sishi aniqlandi. O‘rganilayotgan
geterogatlamlarning monosilitsid, monogermanosilitsid, germaniy bilan boyitilgan
gatlami va nikel bilan boyitilgan gatlam galinligi mos ravishda 0,26 mkm (260 nm),
0,78 mkm (780 nm), 48,345 mkm va 48,345 mkmni tashkil etishi baholash orgali
aniglandi.

Kalit so‘zlar: gattiq eritma, gattiq fazali reaktsiya, nikel germanid, nikel silisid,
nikel germanosilitsid, nanoklasterlar, nano gatlamlar.
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HekoTopbie CBOIiCTBA repMaHOCHJIMIIHIOB HUKEJIsI, H3TOTOBJIEHHBIX HA OCHOBE
00beMHBIX KPHCTAJLIOB Si1-xGex

Maruanos H.A.%, Bo6oxonoB K.A.2

YHayuonanouwiii nayuno-uccnedosamenvckuii uncmuntym 603006HO61AEMbIX UCIOYHUKOE IHEP2ULL
Vsbexucman,100084, Tawkenm, yr. 4. Aummamosa oom 2B, e-mail: sirnornur@mail.ru
2Vpeenyeckuti punuan TauxkeHmcko2o yHugepcumema uHGOPMayUOHHbIX MEXHOL02UL UMEHU Al -
Xapesmu. yn. Ano-Xopesmu, 110, Vpeenu, 220100 Vzoexucman. e-mail: komil73_73@mail.ru

AunHoTauus. B paboTte mpuBemeHBI pe3yibTaThl HCCICIOBAHUS HEKOTOPBIX
CBOWCTB TEPMAHOCHUJIUITUIOB HUKENS, CHOPMUPOBAHHBIX HAa OCHOBE OOBEMHBIX
KpuctauioB SiixGex B tuanazone temmepatyp 200-900°C. IIpeanokeHa TEXHOIOTHS
MOJIyYeHHS] T€TEPOCTPYKTYp T€PMAHOCUIIMIIMAOB HUKEJsI, MOTYYEHHBIX HAa OCHOBE
00BEMHBIX TBEPJIBIX pacTBOpoB SiixGex cmocoboM TBepao(da3HOM peakIu.
YcraHoBiIeHO, YTO ISl 0Opa3zoBaHus Oosiee oaHOpoAHBIX IIeHOK Ni-(SiixGey) Ha
OCHOBE OOBEMHBIX KpHUCTAIOB SiixG€x ONTUMANBHBIM SBJSCTCS JHMANa3oH
temmneparypsl oTxkura 400°C -800°C. ITokazaHo, YTO IPU TEMIIEPATYPE OTHKUTA CBBIILIE
500°C, muk MoHocwamuuaa Hukens (mpu 213,519 cm?) cramoBurcs mmpe, 4uTo
CBUCTENBCTBYET O Hayale pachaja MOHOTEPMAHOCHIMIUIHBIX (a3. C momMomIsio
spdekra Xoma TMPOBEACHO HCCICNOBAHUE TEMIEPATypHBIX 3aBUCHMOCTEH
KOHIICHTpAIlMM HEOCHOBHBIX HOCHUTENIEH 3apsga B HCCIEIYEeMBIX CTPYKTypax B
temmneparypaom auamnazone 25°C -100°C. O6HapykeH pe3KHil poCT KOHIICHTPAIHH
HEOCHOBHBIX Hocutenei 3apsaga ¢ ~10Yem® o 1,2*10%2 cm® ma oOpasmax
OTOXOKEHHBIX npu  Temmepatype 600°C. BelmonHeHa OLEHKA  TOJIIUHBI
MOHOCHWJIMIIUJIA U MOHOTE€PMAHOCUIIUIUAA, OOOTAIIEHHBIX CJIOEM TepMaHusi W
000TraIeHHOro €0 HUKEJIEM HCCIEIOBAHHBIX T€TEPOCIOEB, KOTOPHIE COCTABJISUIIH,
0,26 mxm (260 M), 0,78 Mxm(780 M), 48,345 MM 1 34,213 MKM, COOTBETCTBEHHO.

KiroueBble cjoBa: TBepHblii pacTBOp, TBepaodazHas peakiusi, TrepMaHu
HUKEJIS, CUITUIU HUKEJIS,, TePMaHOCHIIUIINA]T HUKEIIs, HAHOKIACTEPhl, HAHOCJIOH.

Some properties of nickel germanosilides formed on the surface
of Si1xGex bulk crystals

Matchanov N.A.%, Bobozhonov K.A.2

!National Scientific Research Institute of Renewable Energy Sources
2B, Chingiz Aitmatov Str. 100084, Tashkent, Uzbekistan, e-mail: info@nires.uz
2 Urgench branch of Tashkent University of Information Technologies named after al-Kharezmi
110, Al-Khorezmi str., 220100, Urgench, Uzbekistan, e-mail: komil73_73@mail.ru

Annotation. This paper presents the results of a study of some properties of nickel
germanosilicides formed on the basis of bulk Si;«Gey crystals in the temperature range
of 200°C + 900°C. The technology is proposed for preparation of nickel
germanosilicides heterostructures on the basis of bulk solid solutions of Si1.xGey by the
solid-phase reaction method. It has been established that for the formation of more
uniform Ni-(Si;xGex) films based on bulk Sii.xGey crystals, the optimal annealing
temperature range is 400°C + 800°C. It is shown that at an annealing temperature above
500°C, the peak of nickel monosilicide (at 213.519 ¢m™) becomes wider, which
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indicates the beginning of the decomposition of monogermanosilicide phases. The Hall
effect was used to study the temperature dependences of the concentration of minority
charge carriers in the structures in the temperature range 25°C + 100°C. A sharp
increase in the concentration of the charge carriers from ~10%* cm™ to 1.2*10%2 cm
was found out on samples annealed at a temperature of 600°C. The thicknesses of
monosilicide, monogermanosilicide, germanium-enriched layer and nickel-enriched
layer of the studied heterolayers were estimated, which were 0.26 pm (260 nm), 0.78
um (780 nm), 48.345 um and 34.213 um, respectively.

Keywords: solid solution, solid-phase reaction, nickel germanite, nickel silicide,
nickel germano silicide, nanoclusters, nanolayers.

Issiglik energiyasini akkumulyatsiyalash texnologiyalarini quyosh qurilmalarida
foydalanish texnologiyalari

Jo‘raev E.T.%, Jo‘raev T.D.?

10 ‘zhekiston Respublikasi Fanlar Akademiyasi Fizika-Texnika Instituti
100084, Chingiz Aytmatov ko ‘chasi, Toshkent, O zbekiston
2 Buxoro Davlat Universiteti
e-mail: ejuraev@gmail.com

Annotatsiya. Energetika barcha faoliyatning harakatlantiruvchi kuchi sifatida
mamlakatning izchil iqgtisodiy rivojlanishini ta’minlash uchun o‘sib borayotgan
muhandislik va ulkan texnologik faoliyatni har bir bosgichda go‘llab-quvvatlash uchun
yugori baholanadi. Bundan tashqgari, energiya xavfsizligi, samaradorlik va atrof-muhit
sifatini ta’minlash uchun texnologiyalar ishlab chigilishi kerak. Energiya ishlab
chigarish va iste'mol gilish o‘rtasidagi tafovut, aynigsa, infratuzilma va qurilish
sohalarida energiya talabining keskin o‘sishi bilan kengayishda davom etmoqda.
Issiglik energiyasini akkumulyatsiya qilish kelajak energiya tizimlarining muhim
elementi hisoblanadi. Energiyani akkumulyatsiya qgilish texnologiyalari ishonchli
ishlashi shart. Tizim murakkablashib borgani sayin uning ishlashida kamchiliklar soni
ortib boraveradi. Binolarning sof energiya iste'molini minimallashtirish uchun bir
nechta chora-tadbirlar mavjud bo‘lsa-da, energiya tejash potentsial cho‘gqgilarida
issiglik yukiga bo‘lgan talabni qoplaydigan samarali tizimga ehtiyoj hali ham mavjud.
Shu nuqtai nazardan, issiglik energiyasini akkumulyatsiyalash (IEA) tizimlari, birinchi
navbatda, issiqlik yukiga bo‘lgan talablarga qarab, gisqa muddatli, kunlik yoki
mavsumiy ravishda issiglik energiyasini saglash va ishlatish nuqgtai nazaridan sovutish
va isitish tizimlarining ish faoliyatini yaxshilash uchun mo‘ljallangan. Qayta
tiklanadigan energiya manbalariga asoslangan mavsumiy IEA tizimlarini birlashtirish
uzoq muddatda birgalikda energiya samaradorligini oshirishi mumkin, bu esa yangi va
mavjud binolarni ta’mirlash loyihalarini nolga yaqgin energiya sarfi tushunchalariga
o‘tkazishga yordam beradi. Maqolada quyosh binolari va inshootlarida fazali o‘tish
bilan ba’zi turdagi materiallardan foydalanish shartlari va imkoniyatlari ko‘rsatilgan.
Seziluvchan va yashirin issiglik saglash materiallarini quyosh energiyasi orgali
inshootlarni isitish va issig suv olish texnologiyalarida go'llash uchun saralash amalga
oshirildi.
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Kalit so‘zlar: quyosh energiyasi, quyosh binolari va inshootlari, quyosh
qurilmalari, fazaviy o zgaruvchan materiallar, issiglik akkumulyatsiyasi.

TexHoJI0rMN AKKYMYJTHPOBAHUS TEIJIOBOW IHEPIHM ISl HCIIOJIb30BAHUSA B
CHCTEMAaX COJIHEYHbIX COOPYKEeHHU I

XKypaes 2.T., Kypaes T.J1.2

Ydusuro-mexnuueckuii uncmumym, AH PY3
Vsoexucman, Tawxenm, 100084, yn.Yuneuza Avummamosa, 25
2 Byxapckuii F'ocyoapcmeennwiii Yuugepcumem
e-mail: ejuraev@gmail.com

AHHOTanms. Pa3ppIB, CyHmIECTBYIOIIMI MEXKy MPOU3BOJICTBOM SHEPIUU U €€
MOTpeOIeHUEM, MPOAOHKACT YBEIMUYUBATHCS C PE3KUM YBEIMYEHHEM CIpoca Ha
DHEPTrul0, OCOOEHHO B  CEKTOpax HWH(QPPaCTPyKTyphl U  CTPOMTENHCTBA.
AKKyMyJIUpOBaHUE TEILJIOBOM HPHEPTUU CUUTAETCS BAXKHBIM DJIEMEHTOM OymyIINX
sHEpreTuyeckux cucreM. OJHaKo, HEOOXOAMMO, YTOObI TEXHOJIOTHMH XpaHEHUs
SHEpruu padoTanu HaJeKHO. boyiee CIOXKHBIE CUCTEMbI OOBIYHO 00Jiee CKIOHHBI K
coosiMm. HecMmoTpss Ha TO, 4YTO CYHIECTBYET HECKOJIBKO JOCTYIHBIX MEp A
MUHUMU3AIUN YUCTOTO MOTPEOJICHUS SHEPTUU B 31aHUAX, TO-TIPEKHEMY CYIIECTBYET
NOTPeOHOCTh B 3(P(HEKTUBHOM CHUCTEME, KOTOpas MOXET CMelaTh MOTPEOHOCTHh B
TETJIOBOM HArpy3Ke BO BPeMsl MUKOBBIX HArpy30K B HEMUKOBBIC YCIOBUS 0€3 MOTepU
AHEProcOeperaroero NoTeHurana. B 3ToM KOHTEKCTE CUCTEMBI XPAHEHHS! TEIJI0BOM
sHepruu (XTD) B mepByw ouepenp MpeaHA3HAYEHBI JIJIE  TOBBIIICHUS
MIPOU3BOJAUTEIIBHOCTUA CUCTEM OXJIAXKICHUS U OTOIUICHUS C TOUKHU 3PEHUS XPAHEHHUS U
WCHOJIb30BAaHUE TEIUIOBOW HDHEPrMU HA KPATKOCPOUHOM, CYTOYHOM WIIM CE30HHOU
OCHOBE, B 3aBUCUMOCTH OT TpeOOBaHMI K TETUIOBOM HArpys3Kke B 3JaHUsX. BkitoueHue
CE30HHBIX cucTeM X T Ha OCHOBE BO30OHOBJISIEMBIX MCTOYHUKOB DHEPTHUU MOXKET B
COBOKYMHOCTH TMOBHIIATH IHEPT0IPHEKTUBHOCTH B JOJITOCPOUHOMN MEPCTIEKTUBE, YTO
Oyner cnocoOCTBOBaTh MPOJIBIDKEHUIO HOBBIX M CYIIECTBYIONIUX TPOEKTOB
PEKOHCTPYKIIMU 3/IaHUN K KOHIICTIIIMSIM TIOYTHU HYJIEBOTO SHEpromorpetienus. B
paboTe MpeJCTaBJICHbl YCIOBHUS U BO3MOXKHOCTH UCIIOJIB30BaHUsI HEKOTOPHIX THUIIOB
MaTepualioB ¢ a30BbIM MEPEXO0I0M B COJIHEUHBIX 3IaHUSAX U yCTaHOBKaX. [IpoBeneHbl
COPTUPOBKA MaTEpPUANIOB, MPEAHA3HAYCHHBIX MJISI HAKOIUIEHUSI SIBHOTO M CKPBITOTO
TeIUla, U CPAaBHEHUE PA3JIMUYHBIX TEXHOJIOTUM HAKOIUJICHHUS TEIUIOBOM SHEPTUM IS
COJIHEYHOI'0 OTOIUICHUS IOMEUIEHUN U TPOU3BOACTBA TOPAYEH BOIBI.

KirudeBble cJjioBa: COJIHEUHAsT DJHEPre€THKA, COJHEYHBIE COOPYKEHHE,
COJIHEUHBIC YCTAaHOBKH, (ha30MepexoIHbIE MaTEepHUAIIbl, aAKKYMYJIUPOBAHUE TEIUIA.

Thermal energy storage technologies for use in the systems for solar building
Juraev E.T.%, Juraev T.D.?

!Physical-Technical Institute, Academy Science of Uzbekistan
2B, Chingiz Aytmatov str., 100084, Tashkent, Uzbekistan
2Bukhara State University
e-mail: ejuraev@gmail.com
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Abstract. The gap that exists between energy production and consumption
continues to widen with a sharp increase in energy demand, especially in the
infrastructure and construction sectors. Thermal energy storage is considered an
important element of future energy systems. However, it is imperative that storage
technologies work reliably. More complex systems are usually more prone to failure.
While there are several measures available to minimize the net energy consumption of
buildings, there is still a need for an efficient system that can shift heat load demand
during peak loads to off-peak conditions without losing energy saving potential. In this
context, thermal energy storage (TES) systems are primarily intended to improve the
performance of cooling and heating systems in terms of storage and use of thermal
energy on a short-term, daily or seasonal basis, depending on the heat load
requirements experienced. in buildings. The incorporation of seasonal TES systems
based on renewable energy sources can collectively improve energy efficiency in the
long term, which will help move new and existing building renovation projects towards
near-zero energy concepts. The paper presents the conditions and possibilities of some
types of materials using with a phase transition in solar buildings and installations. A
sorting of sensible and latent heat storage materials has been carried out, and various
thermal energy storage technologies for solar space heating and hot water production
have been compared.

Keywords: solar energy, solar construction, solar installations, phase change
materials, heat storage.

Laboratoriya sharoitida quyosh panellariga tashqgi omillar ta’sirini
o‘rganish imkoniyati

Bazarbaev R.", Yakubov K.!, Kurbanov D.!, Karajanov S.?2

Bo3MoxkHOCTD HCC/IeJ0BAHUSA BIUSAHUA BHEITHUX (GAKTOPOB HA COJIHEYHbIE
MaHeJH B JJA00PaTOPHBIX YCJIOBHUAX

Bazapbaes P.1", SIky6os K.}, Kyp6anos /1.1, Kapasxanos C.?

1yp2€HltCKuzZ 2ocyoapcmeentulil yHugepcumem, Ypeenu, Y3oexucman
ZﬂenapmameHm COJIHEYHOU OHepcuu, HHcmumym IHepcemu4yeCcKux meXHOJZOZMIZ,
NO-2027 Kvennep , Hopsezus
*e-mail: rustam2592@gmail.com

AnHoranusi. [IpoBeneHa wWccieoBaHUE BIWSHHS BHEIIHUX (DAKTOpPOB Ha
COJIHEUHBbIE Oarapen B J1a0OpaTopHBIX ycioBusiX. C IEIbI0 HW3YyYCHHS BIUSHUS
OCAXKJICHUs THUIM HA TAHEIW COJHEYHBIX Oarapeil M3rOTOBUIU HCHBITATEIHHYIO
Kamepy. B oTnuume oT aHanoroB ucHbITaTeNbHOE 000pY/OBaHWE MMEET (YHKIIUU
W3MEHEHUS yTiia HAKJIOHA, CO3/IaHUs BETPa U YIIPABIICHUS M.

briio mpoBepeHo BIMSHHE OCAXKICHUS MBUIM Ha TOK KOPOTKOTO 3aMbBIKAHMSI,
HaIpsHKEHUE XOJIOCTOTO XoJa W A(h(EKTUBHOCTH PadOTHl JAHHOTO YCTPOWCTBA.
HccenenoBanue mokasaio, YTO YBEIUYCHHE MACChI TIBLUTH HAa TTIOBEPXHOCTH COJIHCUHOM
MaHEeIN CHUXKAET JIEKTPUUYECKHE XapaKTEepUCTHUKU MoayJs. [Ipu yBennueHun macchl
NbUIM HA MOBEPXHOCTH MAaHENU TOK KOPOTKOTO 3aMbIKaHHs YMEHbIIUICS C 28,4 MA 10
28,1 MA, HanpsixeHne xoJsioctoro xona - ¢ 10,8 B no 10,71 B.
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KiarwueBsble cioBa: ConHeuHas 9HECPIrusi, BO300HOBJIIEMBIC HCTOYHUKH OHCPIuu,
OCAKIACHUC IIbLJIW, UCIIBITATCIIbHAA KaMEpa, COJTHCHHAA ITaHCIIb.

The possibility of the exploration of influences of external factors on the solar
panels in laboratory conditions

Bazarbayev R.Y, Yakubov K.!, Kurbanov D.}, Karazhanov S.?

Urgench State university, Urgench, Uzbekistan
2Department for Solar Energy, Institute for Energy Technology, NO-2027 Kjeller, Norway
*e-mail: rustam2592@gmail.com

Abstract. The purpose of this article is an exploration of the influences of external
factors on solar panels in laboratory conditions. In order to study the effect of dust
deposition on solar panel fabricated testing chamber. In contrast to analogues the
testing equipment has features that change tilt angle, generate wind and control them.

The effects of dust deposition on short-circuit current and open-circuit voltage
and efficiency were tested. The investigation showed that increasing dust mass on the
solar panel surface diminished the electrical characteristics of the module. While
increasing dust mass on the panel surface, short-circuit current decreased from 28.4
mA to 28.1 mA, open-circuit voltage from 10.8 V to 10.71 V.

Keywords: solar energy, renewable energy, dust deposition, testing chamber,
solar panel.

Qayta tiklanuvchi energiya manbai sifatida tez o‘sadigan tolning (Salix alba)
biologik mahsuldorligini modellashtirish

Butko A.A., Rodkin O.l., Artemchuk S.V., Artemchuk M.S.

Belorusiya davlat universiteti A. D. Saxarov nomidagi xalgaro davlat ekologik instituti,
Dolgobrodskaya sh. 23/1, 220070, Minsk, Belarus Respublikasi, butko_andrei@mail.ru

MogaenupoBanue OM0JI0rMYECKOM NPOAYKTHUBHOCTH ObICTPOPACTYLICH UBbI
(Salix alba) B kauecTBe BO300OHOBJISIEMOI0 HCTOYHMKA JHEPTUU

byteko A.A., Poaskun O.U., Apremuyk C.B., Apremuyk M.C.

Mestcoynapoousiii cocyoapcmeentulii skonocudeckuii uncmumym umenu A./[. Caxaposa
Benopycckozo 2ocyoapcmeennozo ynueepcumema,
Pecnybnuxa Benapyco, 2. Munck, 220070, ya. [loneobpoockas 23/1
*e-mail:butko_andrei@mail.ru

AnHoTauus. B crtpanax EBpomneldckoro 3KOHOMHUYECKOTO MPOCTPAHCTBA
Ouomacca SABJSICTCS  KPYIHEWIIUM HCTOYHUKOM  BO30OHOBIISIEMOM  DHEPTHUH,
UCIIONIb3yeMOo B KadecTBe TorumBa. Oco0oe MECTO B CTPYKType MOTpeOsieHus
JIpeBEeCHON OunomMacchl 3aHMMaeT OuomMacca, BO3JeNbIBacéMasi Ha IUIAHTALUSIX C
KOPOTKUM CE€BOOOOPOTOM, OTHOCSIIASICSA K JIMTHOIICIUTIONO3HBIM KYJIbTypaMm (WBa,
TONOJIb H JIp.). MoOJenMpoBaHWE NPOAYKTHBHOCTH OHMOIHEPIETHUYECKUX KYJBTYP
SBIISICTCS. HEOOXOJUMBIM HMHCTPYMEHTOM, TOBBIMIAIOMUM 3((OEKTUBHOCTh HX
BO3/ICJIBIBAHUS C YYETOM PA3JIMYHBIX (DaKTOPOB.
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B xayecTBe OCHOBBI JUIsl OLIEHKU IPOYKTUBHOCTH OMOMAcCe BBl UCTIOIb30BaHA
MMUTAIIMOHHAs TOYBEHHO-TUPOJIOTHMYEcKas MacimTabupyeMas JeTepMUHUPOBAHHAS
koHnentyanpHas Moaenb — SWAT (Soil and Water Assessment Tool), koTopas
JIOTIOJIHEHA: aJTOPUTMOM IIE€pecUeTa TIpPaHyJIOMETPHUYECKOr0 COCTaBa II0OYB B
KJacCU(pUKALMU 3JIEMEHTApHBIX MOYBEHHBIX 4acTull mouB mo H.A. Kaunmnckomy k
Mexnynaponnou knaccudukanuu (IUSS Working Group WRB); ypasuennem E.I'.
[TomoBa juist pacuera KO3(pGUIIUEHTOB CTauBaHUs; eA0TpaHCHEepHBIMUA DYHKIUIMU
Cakcrona-Pon3a ayis pacdyera OCHOBHBIX THAPO(MU3NYECKAs XapAKTEPUCTUK TMOYBBI;
ypaBHEHUIN pacueTa MOTEHIMAIbHOW TpaHCIHUpAlMM U UCIAPEHUsS HA OCHOBAHUU
npsmoro metona [leitmana-MoHTelina B unTeprperaunu SWAP.

[Ipu MopenupoBaHUM  OHOJIOTMUECKOW MPOAYKTUBHOCTH  HMCIHOJIb30BaHbI
dbeHoornueckue, Mopdosornueckue, U Gu3noJoruueckue mapameTpsl uBbl (Salix
alba), xoTopbic mosyueHBI KaKk Ha OCHOBAHUU COOCTBEHHBIX IKCICPUMEHTAIbHBIX
JAHHBIX (TTOJIEBOM Y BETE€TAIIMOHHBIM SKCIIEPUMEHT), TaK U1 HA OCHOBaAaHUU 0000IIEHUS
JTUTEPATYPHBIX UCTOYHUKOB.

ConocTaBisisi  pe3yJibTaTbl MOJEIMPOBAHMS  MPOAYKTUBHOCTH  HAJI3€MHOM
OroMacchl WBHI C JAaHHBIMH I[IOJIYyYEHHBIMH B XOJI€ TIOJIEBOTO JKCIEPHUMEHTa
YCTaHOBIICHO, 4TO KO3 duiment aerepmuHauuu coctapui 0,925, cpegHuit Moayib
OTKJIOHEHUH — 668,8 Kr/ra, cpeqHui KBaapaT OTKJIOHEeHu! — 977,9 kr/ra, KBagpaTHbIN
KOpEHb M3 CpelHEKBaJparhuyeckod omubku — 31,3 kr/ra, cpeaHsis aOCOMIOTHAA
ommoOka — 15,5 %.

[IpenyioxkeHHass MOIENb JOCTATOYHO YCIEITHO MOXKET OBITh aJanTHUpPOBAHA JIS
OIICHKM TOTEHIMaJIa MPOJYKTUBHOCTU PAa3TUYHBIX JIMTHOIIEIUTIONO3HBIX KYJIBTYD,
HCIIOJIb3YEMBIX B KaueCTBE OMOTOILINBA.

KuaroueBble cioBa: MozaenupoBaHue, Onomacca, BO30OHOBISIEMble UCTOYHUKU
sneprun, SWAT, uBs (Salix alba), OnosHepreTudeckas KyJabTypa.

Biological productivity modeling of fast-growing willow (Salix alba) as source
of renewable energy

Butko A., Rodzkin A., Artsiamchuk S., Artsiamchuk M.

International Sakharov State Environmental Institute of Belarusian State University
23/1, Dolgobrodskaya str., 220070, Minsk, Belarus, *e-mail: butko_andrei@mail.ru

Annotation. In members of European Economic Area biomass is the largest
source of renewable energy, which use as fuel. Biomass, which cultivated on
plantations with short crop rotation, takes special place in consumption of woody
biomass and refers to lignocellulosic cultures (willow, poplar, etc.). Productivity
modeling of bioenergy crops is a necessary tool, which increases efficiency of their
cultivation taking into account various factors.

SWAT (Soil and Water Assessment Tool) used as a basis for evaluation of willow
biomass productivity estimates, and supplemented by recalculation algorithm of soil
granulometric composition in classification of elementary soil particles of soils, which
Is relates by N.A. Kachinsky to IUSS Working Group WRB; equation of E.G. Popov
for calculation of melting coefficients; Saxton-Rawls pedotransfer functions for
calculation of the main hydrophysical characteristics of the soil; calculation equations
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of potential transpiration and evaporation, based on the Peyman-Montain direct method
in SWAP interpretation.

Modeling of biological productivity uses phenological, morphological, and
physiological options of willow (Salix alba), which obtained both on the basis of their
own experimental data (field and vegetation experiment) and on the basis of
generalization of literary sources.

Comparing results of willow aboveground biomass productivity modeling with
data, obtained during the field experiment, be installed that coefficient of determination
Is 0,925, mean absolute error — 668,8 kg/ha, mean squared error — 977,9 kg/ha, root
mean squared error — 31,3 kg/ha, mean absolute percentage error — 15,5 %.

Proposed model can be adapted quite successfully for assessing the productivity
potential of various lignocellulosic cultures, used as biofuels.

Keywords: modeling, biomass, renewable energy sources, SWAT, willows
(Salix alba), bioenergy culture.

O’rnatilgan quvvati 9 KW boe’lgan FES invertorining “on-grid” rejimida lokal
elektr tarmogga ulanish nuqtasidagi uch faza bo‘yicha yuqori
garmonikalarning o‘zgarish dinamikasini tadqiq qilish
Matchanov N.A., Mirzayev A.A., Yusupov D.T., Sodiqov F.F,
Xudaynazarov A.P. Matchanov N.N.

Qayta tiklanuvchi energiya manbalari milliy-ilmiy tadgigot instituti
Toshkent sh, Chingiz Aytmatov ko ‘chasi 2B, e-mail: info@nires.uz
*«Toshkent shaxar aloqa tarmog ‘i» AK “O ‘zbektelekom”

O ‘zbekiston, Toshkent, Kichik xalga yo ‘li, 2 uy. e-mail: norbekjon@mail.ru

Annotatsiya. Ushbu maqolada garmonik kuchlanish spektrlarini, ularning
tarkibiy qismlarining o‘rtacha kvadratik giymatlari, garmonikalarning juft/toq
komponentlari koeffitsientlarining giymatlari o‘rganish natijalari, hamda ularning
quyosh elektr stansiyasi (9 kW) va mahalliy elektr tarmog‘i bilan parallel ishlashida
xalgaro standartlar talablari va normalariga muvofigligi keltirilgan. Fotoelektrik
stantsiyaning mahalliy elektr tarmog‘iga ulanish nuqtasida garmonik shovqinmap
aniglandi. Har bir fazada ma’lum chastota giymatlari bilan shovginlar mavjudligi
hamda A va C fazalarida 4,3 kHzdan yugori garmonik shovqin topildi. B fazada boshga
fazalarga qaraganda yuqoriroq, ya'ni 17 kHz garmonik shovginga mavjudligi
aniglandi. Fotoelektrik stantsiyani mahalliy elektr tarmog‘iga ulash nuqtasidagi
kuchlanishning barcha fazalarida garmonik komponentlarining amplituda
giymatlarining ruxsat etilgan giymatlaridan sezilarli og‘ishlar aniglandi. Fotoelektrik
stantsiya mabhalliy elektr tarmog‘i bilan parallel ishlashida uning chigishidagi
kuchlanishning garmonik spektrining amplituda giymatlari xalgaro standartlarda
ko‘rsatilgan ruxsat etilgan chegaralar doirasida ekanligi ko‘rsatilgan

Kalit so‘zlar: Fotoelektrik tizimlar, invertor. elektr tarmog, amplitude,
sinusoidal, yugori garmonika.
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HccnenoBanune THHAMHMKH H3MEHEHHs BBICOKHX TAPMOHHUK Ha TPEX (pa3ax B
TOYKe NOAKJIIYeHus1 nHBepTopa ®IC MOIHOCTHIO 9 KBT K JIoKaIbHOM
JJIEKTPUYECKOil ceTH B pexume «on-grid»

MartuanoB H.A., Mup3saes A.A., FOcynos J[.T., Cogukos @.,
XynaitnazapoB A.Il., Maruanos H.H.

Hayuonanbholii HayuHo-uccied08amenbCKuil UHCMUMYm 60300H06ISeMbIX UCIOYHUKOS8 dHEPeUU
Vsbexucman, e. Tawxenm, yn. Yuneuza Aimmamosa 2b, e-mail:info@nires.uz
*@unuan « Tawkenmckas 2opoockas menegonnas cemoy AK « Vzbexmenexom»
Vabexucman, Tawxenm, Manas konvyesas dopoea, 2. e-mail: norbekjon@mail.ru

AnHoTamusi. B pabote mpencraBiieHbl pe3ysbTaThl UCCIEIOBAHUS CIEKTPOB
rapMOHUYECKHUX HAIPSKEHUM, CPEAHEKBAAPATUUECKUE 3HAUEHUS UX COCTABIISIIOIINX,
3HayeHUs] KOA(Q(UIMEHTOB MAapHBIX/HEYETHBIX COCTABJSIONIMX TapMOHUK U HX
COOTBETCTBHE TpPEOOBAaHUSM H HOPMAaM MEXIYHApPOJIHBIX CTAaHIAPTOB MpH
napaienbHot padore DPOC (9 kBT) ¢ 7nokanbHOW SIEKTPUYECKON CETHIO.
OOHapyxeHbl TrapMOHUYEecKHe momexu B Touke mnoakiatoueHus OIC (9 kBt) k
JIOKaJbHOM 3IEKTPUYECKOM CeTH. YCTaHOBJIEHO, YTO Ha KaXIOoH (aze UMEITCs
MIOMEXH C ONpPENEJIECHHBIMU 3HAYEHUSIMU YacTOThl M IIYMOBBIE IMOMEXHU C BBICOKOM
rapmonukon 4,3 kl'n Obum oOHapyxeHbl B (pazax A u C. ®aza B umena Ooiee
BBICOKUU rapMoHuueckui mym 17 kI'nm B ommuuu oT apyrux ¢a3. BeisBieHs
CYIIECTBEHHbIC OTKJIOHEHHs 3HAYEHUW AaMIUIMTYJ TapMOHMYECKOrO psga oOT
JOIyCTUMBIX 3HaYEHUI TapMOHUK BO BceX (ha3ax HaIpsHDKEHUS B TOUE MOAKIIOUYECHUS
®OC Kk NoKanbHOM 3nekTpuueckon cetu. [lokazaHo, 4To mpu napaieabHOU padoTte
OOC ¢ JNOKaTbHOM BJIEKTPUUECKON CEThI0 3HAYEHHUSI aMIUIATYJ FapMOHUYECKOTrO
crnekrpa HampspkeHust Ha Bbixoge POC HaxomsaTcs B JIONMYCTHMBIX INpelenax,
YKa3aHHBIX B CTaHJAPTaX.

KuroueBbie ciaoBa: (OTORIEKTpUUECKAsE CUCTEMA, MHBEPTOpP, AJIEKTpHUECKas
CETh, aMIUIMTYJa, CHHYCOUA, BHICIINE TAPMOHUKH.

Investigation of the dynamics of changes in high harmonics in three phases at
the point of connection of the PV inverter with a capacity of 9 kW to the local
electrical grid in the «on-grid» mode

Matchanov N.A., Mirzayev A.A., Yusupov D.T., Sodiqov F.F,
Khudaynazarov A.P., Matchanov N.N.*

National Renewable Energy Research Institute
2B, Chingiz Aitmatov str., 100084, Tashkent, Uzbekistan, e-mail: info@nires.uz
*Branch "Tashkent city telephone network™ AK "Uzbektelecom"
2, Small ring road, Tashkent, Uzbekistan
e-mail: norbekjon@mail.ru

Abstract. In this article, the results of the study of the harmonic voltage spectra,
the root mean square values of their components, the values of the coefficients of the
even / odd components of the harmonics, as well as the requirements and norms of
international standards for their parallel operation with the solar power station (9 kW)
and the local power grid compliance is provided. Harmonic interference was detected
at the connection point of the photovoltaic power station (9 kW) to the local power

113


mailto:info@nires.uz
mailto:norbekjon@mail.ru
mailto:norbekjon@mail.ru

2-Sho‘ba. Muqobil va gayta tiklanuvchi energiya manbalari

Cekuyusn Ne2. Anomeprnamuenovle u 60300H08/151eMble UCHOYHUKU IHEPIUU
Section Ne2. Alternative and renewable energy sources

grid. It was found that each phase has noise with certain frequency values and high
harmonic noise of 4.3 kHz was found in phases A and C. Phase B had 17 kHz higher
harmonic noise than the other phases. Significant deviations of the values of the
amplitudes of the harmonic series from the permissible values of the harmonics in all
phases of the voltage at the point of connection of the photovoltaic power station to the
local electrical network are revealed. It is shown that during parallel operation of
photovoltaic power stations with a local electrical network, the values of the amplitudes
of the harmonic spectrum of the voltage at the output of the photovoltaic power stations
are within the allowable limits specified in the international standards.

Keywords: photovoltaic systems, invertor, electrical network, amplitude,
sinusoida, high harmonics.

Zarrachalar kontsentratsiyasi va gatlam galinligining ke‘p devorli uglerodli
nanotubkalarga asoslangan nanosyugliklarning optik hususiyatlariga ta’sirini
o‘rganish natijalari

Axatov J.S., Komilov A.G., Juraev T.1.*, Gapparov U.

Pe3yabTaThl Hcc/Ie10BAHUI BJIUSAHUS KOHUEHTPANUM YACTHUIl U TOJIIUHBI CJI0SI
HA ONTHYECKUE XAPAKTEPUCTHUKH HAHOKUIKOCTH HA OCHOBE MHOTOCTEHHBIX
YIJIEPOIHBIX HAHOTPYOOK

AxaroB XK.C., Komunos A.T'., Kypaes T.1.*, I'anmapos V.

Quzuxo-mexnuyeckuu uncmumym AH PY3,
Vsbexucman, 100084, e. Tawkenm, yn. Yuneusa Auimmamosa, 26
*e-mail: jtukhtamurod94@gmail.com

AHHOTanus. B crarbe mnpencTtaBieHbl pe3yabTaTbl HWCCICAOBAHUN BIUSHUS
KOHIICHTpAIlMM YacTUI[ M TOJIIMHBI CJIOS Ha ONTHUYECKUE XapaKTEPUCTUKU
HAHOXMIKOCTH Ha OCHOBE MHOTOCTEHHBIX yriepoaHbix HaHoTpyOok (MWCNT).
[TpuroroBneHsl HaHOKUAKOCTH Ha ocHoBe HaHouacTul, MWCNT(MKN-MWCNT-
RG1020) ¢ muamerpom 10-20 am u amuHoi 10-30 uM, KOTOpBIE H3MEPEHBI C TTOMOIILIO
Zetasizer S90 ®TU AH PV3. UccnemoBanust IpOBOAMINCH ISt KOHIICHTPAIUI YaCTHII
0.01%, 0.02% u 0.05% c ucnoyib30BaHHEM IUCTHUILUIMPOBAHHOW BOJABI B KAaYECTBE
0a30Boil skuakocTH. ONTHUYECKHE TUIOTHOCTH OBUITM M3MEPEHBI C TOMOIIBIO
crekrpodoromerpa mapku METASH V-5000 B kroBeTax ¢ ToImMHON SMM, 10MM,
20mm wu 30mm. JlanHble W3MeEpeHHs TIOKa3aldd, 4YTO YPOBEHb IOTVIOLIECHUS
YBEJIMUMBACTCS C YBEIMYCHUEM KOHIICHTPAIIMU W TOJIIIMHBI CJI0s morjiomenus. [Ipu
sTOoM, npu KoHieHTparuu 0.05% KpuBasi MOTJIoIIeHUsT OblJIa TOYTU OJAMHAKOBOM ISt
TonmuH ciosi norjomeHusd 20 MM u 30 MM, 4TO CBHJAETEIBCTBYET O HACBIIICHUU
YBEJIMUCHUS TIOTJIONICHUSI C YBEJIMUYEHUEM KOHIIEHTpaluu. B Xole sKCrepuMeHTOB
YCTAHOBJICHO pa3jiiyue HU3MEHEHUM CIEKTpa TOTJIONIEHUS HAHOXUIKOCTEH C
pazmuHoi koHIeHTpanuern MWCNT, B 3aBUCHMOCTH OT U3MEHEHHUS TOJIIIUHBI CIIOS
TOTJIOIICHUS.

KioueBble cjioBa: yriepogHble HAHOTPYOKH, HAHOKUIKOCTh, OINTHYECKAS
MJIOTHOCTH, CIEKTPOPOTOMETP, CIIEKTP MOTIIOICHHUS.
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Results of investigations of the influence of particles concentration and layer
thickness on the optical characteristics of nanofluids based on multi-walled
carbon nanotubes

Akhatov J.S., Komilov A.G., Juraev T.l. *, Gapparov U.

Physical-technical Institute of the Uzbekistan Academy of Sciences
2B, Chingiz Aytmatov str., 100084, Tashkent, Uzbekistan
*e-mail: jtukhtamurod94@gmail.com

Abstract. The results of studies on the influence of particle concentration and
layer thickness on the optical characteristics of nanofluids based on multi-walled
carbon nanotubes (MWCNT) presented in this work. Nanofluids were prepared based
on MWCNT(MKN-MWCNT-RG1020) nanoparticles with a diameter of 10-20 nm
and a length of 10-30 um which were measured using by Zetasizer S90 of Physical-
technical Institute. The study was carried out for particle concentrations of 0.01%,
0.02% and 0.05% using water as the base fluid. Optical densities were measured with
a spectrophotometer METASH V-5000 in cuvettes with a thickness of 5 mm, 10 mm,
20 mm and 30 mm. The measurement data showed that the level of absorption
increases with increasing concentration and thickness of the absorption layer. At the
same time, at a concentration of 0.05%, the absorption curve was almost the same for
the absorption layer thicknesses of 20 mm and 30 mm, that indicates the increase
saturation in absorption with increasing concentration. During the experiments, a
difference was found in the change in the curve of the absorption spectrum of
nanofluids with different concentrations of MWCNT, with a change in the thickness of
the absorption layer.

Keywords: carbon nanotubes, nanofluid, optical density, spectrophotometer,
absorption spectrum.

Atmosfera bosimi — qayta tiklanadigan mugqobil energiyaning yangi manbai
Raxmanov T.T.

HoBblii HCTOYHNK aTMOC(EPHOTO JABJIECHUS - BO30OHOBJIsIeMast
aJbTePHATHUBHAA JHEPIUs

Paxmanos T.T.

Vs6exucman, 705020, e. Byxapa, yn. Aneu A6ao 0.26,
men.. 998-65-2219413; 998-91-3125031,
e-mail: stone-52@mail.ru; tolib.stone@gmail.com

AHHoTaumus. CTaThsl TMOCBSIIEHA TMPE3EHTAlMM HOBOI'O HAIpPaBJICHHUS B
BO30OHOBIISIEMOM QJIbTEPHATUBHONW DSHEPreTUKE - aTMOCHEpPHOW DJHEPreTUKE W
paccurTaHa Ha IIUPOKUM KPYT HAYYHO-TEXHUUECKUX CHEUUAIUCTOB.

B crarbe mnpencTaBiieHbl Kak HOBBIE JOCTHXKEHHUS, TAK WU CYLIECCTBYIOIIHUE
po0JIeMbl AIbTEPHATUBHON SHEPTETUKHU B OYPHO Pa3BUBAIOLINXCS B ITOCIEAHEE BPEMS
HaIlPaBJICHUSIX — BETPOBOM M COJIHEYHOM HHEPreTHKE. OTU HCTOYHUKU DHEPTUU
3aBUCAT OT KJIMMATHUYECKUX W TOTOJHBIX YCIOBUM, BPEMEHHM CYTOK (COJIHEUHbBIC
CUCTEMBI) U BBIXOJST U3 CTPOsI B HEHACTHBIX MOTOJHBIX ycioBusx. [Ipemnaraemas
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HOBAsi KOHLEIHUS MMOTY4YEHUs] YUCTOM SHEPTUH — aTMOc(epHast SHEpPreTUKa OCHOBAaHA
Ha HWCIOJb30BAHUM AaTMOC(EPHOTO JaBJICHHWS, KaK HaJEKHOTO HCTOYHHKA
aMbTEPHATUBHOW BO300HOBIsIEMO dsHepruu. [IpeoOpa3oBaHme BO30OHOBISIEMOM
MOTEHITUATBHONU aTMOC(EPHON YHEPTUH, MTOTYUECHHOM 3a CUET JaBJICHUS TPaBUTAIIAN
3eMiM, B KHHETHYECKYIO PHEPTUI0 C MOMOUIBIO HEMOACPKUBAEMBIX APABEPOB —
VAD u MAD (umeroTcsi aBTOpcKHe CepTU(UKATBI) MOXKET IBUTAThCS MpAMO 0e3
OTIOPBI, €U eCTh BakyyM. OOG0CHOBaHO MPUMEHEHHE MPHUBOJIOB B KAYECTBE CHIIOBBIX
JUISI TEHEpaTOpOB JJIEKTPOIHEPTUU W sl obecreueHus Oe30MOPHOro JIBUKEHUS
TpaHcnopTa. [[prBeneHbI aHAIOTHYHBIE PACYETHI U PEKOMEHIALNH 110 co31aHnio BA /]
u MAJ] ¢ TpeOyeMbIMH MOITHOCTSMH JIJIsi ABMXKCHHS aBTOMOOMIS maccor 700 kr.
[Ipumenenue seKkTporeHepaTopoB aaeT MOIIHOCTH 11389 MBT *u, u3 koTophIX Ha
co3zanue Bakyyma pacxoxayercs 0,6%, Ha nutanue YBJ[ - 67 MBT *u4, ocranbpHas
sHeprus mnpeoOpasyercs u3 noteHnuanbHou »Hepruu All. OOocHOBaHO co3laHue
MaJIBIX T€HEPATOPOB MOIIHOCTBIO OT 1 10 30 kBT, KOTOpBIE SABISAIOTCS ABTOHOMHBIMH
0e3 AIeKTposHEpPruu NpuBoAa (mosrydaeMoit ot 3Hepruu All).

OddextuBHoCcTh NpuMeHeHus BAJI unmu MA/J] B aBTomo0OmIIsIX cocTaBisieT 2 kBT
npotuB 50 kBT, mwin 1 k 25 mo cpaBHEHHIO C 3yeKTpoMoOwiieM, rae 2 kBt
WCTOJIB3YETCS ISl TOAAEPKAHUS BaKyyma, a OCTallbHasi JHEPrus C TOMOIIBIO
puBoJ0B OT AllL

Texunueckue pe3ynbratel BAJ[ 1 MAJL MOoryT ObITh HCHOJIB30BAHBI B KAYECTBE
CUJIOBBIX IPUBOAOB HA BCEX BUAAX HAJ3EMHOTO M MOA3EMHOr0 BOJHOI'O TPAHCIIOPTA,
JUTST BBIPAOOTKH 3JIEKTPOIHEPTHUU B T€HEpATOpax TEXHUUYECKHX YCTPOMCTB pa3HOU
MOMIHOCTU. OTIMYaeTCsi CTAOMIBHOCTBIO B PA3TUYHBIX KIMMATHYECKUX U BPEMEHHBIX
YCIIOBHSIX, YKOJOTUYHOCTBIO, JICIIEBU3HON U BHICOKOM 2HEProd(PpPeKTUBHOCTHIO.

OTO HOBBIM BO30OHOBIISIEMBIM aNbTEPHATUBHBIM HMCTOYHUK OJHepruu. B
3aKJIIOYEHUU TIPUBEACHBI 11 MpenMyIecTB W MEPCIeKTUB Pa3BUTHS aTMOCGhEpHOH

SHEPTETHUKH.
KawueBbie ciaoBa: AP - armocdepnas sHepreruka, AJl - armocdepHoe
nasinenue, BAJ[ - Oe3omopHblii BakyyMHO-aTMOCGepHBIA npaiiBep, MAJ -

0€30MOpHBII MarHUTOATMOC(EPHBIN JpaiBep, yCTOUUHUBOCTh, BPEMS CYTOK, MOr0/1a.

Atmospheric pressure a new source renewable alternative energy

Rakhmanov T.T.

26, Yangi Abad str., 705020, Bukhara, Uzbekistan
tel.: 99865-2219413; 998-91-3125031
e-mail: stone-52@mail.ru; tolib.stone@gmail.com

Abstract. The article is devoted to presentation of a new direction in renewable
alterntive energy - atmospheric energy engineering, and it is designed for a wide range
of scientific-technical specialists.

The paper presents new achievements as well as the existing problems of the
alternative energy engineering in the areas that are rapidly developing lately, i.e. wind
and solar energy engineering. These sources of energy depend on climatic and weather
conditions, time of the day (solar systems) and they fail in inclement weather
conditions. The proposed new concept of generating pure energy — atmospheric energy
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engineering is based on application of atmospheric pressure as a reliable source of
alternative renewable energy. Conversion of the renewable potential atmospheric
energy obtained through the pressure from gravitation of the Land — to kinetic energy
with the help of unsupported drivers — VAD and MAD (copyright certificates
available) can move straight without a support is there is vacuum. Application of
drivers as power drivers for generators of electricity and for provision of unsupported
movement of transport is proven. Analogical calculations and recommendations for
creation of VAD and MAD with the required capacities for movement of an automobile
with the weight of 700kg are provided. Application of electric generators gives the
output of 11389 Mwt*h, where creation of vacuum consumes 0, 6% for feeding UVD
- 67 Mkw*h, the remaining energy is converted from potential energy of AP. Creation
of small generators from 1 to 30 kwt, which are self-supported without driver electric
power (obtained from energy of AP), is justified.

Effectiveness of applying VAD or MAD in automobiles is 2 kW against 50 kW,
or 1 to 25 in comparison with the electric automobile, where 2 kW is utilized to support
the vacuum, and the remaining energy with the help of drivers from AP.

Technical results of VAD and MAD can be used as power drivers in all kinds of
aboveground and underground water transport, for generation of electric power in
generators of difference capacities technical devices. It is outstanding with its stability
in various climatic and temporary conditions, eco-friendly, inexpensive and it has high
energy-efficiency.

It is a new renewable alternative source of energy. The conclusion provides 11
advantages and perspectives of developing the atmospheric energy engineering.

Keywords: AP- atmospheric power engineering, AP -atmospheric pressure, VAD
- unsupported vacuum-atmospheric driver, MAD - unsupported magnetic-atmospheric
driver, stability, time of day, weather.

Amorf kremniy asosli quyosh elementlarini geometrik optimallashtirish
va haroratning ta’sirini tadqiq qilish

Aliyev R., G‘ulomov J.

Andijon davlat universiteti
O zbekiston, Andijon, 170100, Universitet ko ‘chasi, 11-uy
Tel: (90) 216-72-60; e-mail: alievuz@yahoo.com

Annotatsiya. Turli yuzali shakllarni masalan uyning tomi, moshinaning va
samolyotlarning ustki qismni qoplash uchun mo‘ljallangan egiluvchan quyosh
elementlarini loyihalash muhim vazifalardan biri. Shuning uchun ushbu ilmiy ishda,
egiluvchan amorf kremniy asosli quyosh elementi sonli metod yordamida
modellashtirish orqgali tadgiq qgilindi. Olingan natijalarga ko‘ra, amorf kremniy aosli
quyosh elementining baza galinligi 10 mkm bo‘lganda, uning foydali ish koefitsienti
eng maksimal bo‘lishi va u 12.18 % ga tengligi aniglandi. Bundan tashqari,
temperatura ortganda amorf kremniyning salt ishlash kuchlanishi kamayishi va gisga
tutashuv toki, to‘ldirish koeffitsienti ortishi aniglandi.
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Kalit so‘zlar: Quyosh elementi, amorf kremniy, fotoelektrik parameter,
modellashtirish, galinlik, temperatura

FCOMeTpI/I‘IECKaﬂ onrmMu3anud COJTHEYIHOIo 3JICcMeHTa U3 aMOp(l)HOI‘O KpPEMHUS
H HCCJICA0OBAHUE BJIMAHUA TEMIIEPATYPLI HA €10 CBOMCTBA

Anues P., I'ynomos XK.

Y Anousicancruii 2ocyoapcmeennviil ynusepcumemn
Vsoexucman, 170100, Anoudxcan, yi. Ynusepcumem, 129
Ten: (90) 216-72-60; e-mail: alievuz@yahoo.com

AnHoTtanusi. OTHON U3 BaKHBIX 33]1a4 SBISICTCS pa3padOTKa TMOKUX COTHEYHBIX
AJIEMEHTOB sl TIOKPBITHS TOBEPXHOCTEHN pa3InIHON (hOPMBI, TAKUX KaK KPBIIIa J0Ma,
BHEIIIHSS 4acTh aBTOMOOMIIEH U camMoJieToB. B naHHON paboTe METOI0M YKHCIEHHOTO
MOJICTTUPOBAHUS UCCIIENOBAJICS THOKUNA COJTHEYHBIN 3JIEMEHT Ha OCHOBE aMOp(HOro
kpemHus. [1o nmogydeHHbIM pe3ysibTaTaM yCTAaHOBJIEHO, YTO MPU TOJIIIMHE OCHOBAHUS
COJIHEYHOTO 73jeMeHTa u3 amMopdHoro kpemHus 10 MKkM ero 3(pQPeKTHBHOCTH
MakcuMalibHa U paBHa 12,18%. Kpome TOro, ycTaHOBIE€HO, YTO MpPHU MOBBIIIEHUH
TEeMIlepaTypbl pabodee HampsskeHHe aMophHOTO KpPEMHHUS CHIDKAETCs, a TOK
KOPOTKOTO 3aMbIKaHUsI U KOA(PDUITUEHT 3aM0THEHUS YBEIMUYHUBAIOTCSI.

KiloueBble  cjioBa:  COJIHEUHBIM  3JIeMEHT,  aMOphHBIM  KpEeMHUH,
(hOTORNEKTPUYECKU TTapaMeTp, MOACIUPOBAHUE, TOJIIINHA, TEMIIEpaTypa.

Geometric optimization of amorphous silicon solar cell and study the effect of
temperature on its properties

Aliev R., Gulomov J.

LAndijan State University,
129, Universitet str., 170100, Andijan, Uzbekistan
Tel: (90) 216-72-60; e-mail: alievuz@yahoo.com

Abstract. One of the important tasks is the design of flexible solar cells in order
to cover surface of various shapes, such as the roof of a house, the outside of cars and
airplanes. In this scientific work, a flexible amorphous silicon-based solar cell was
investigated by numerical modeling. According to the obtained results, it was found
that when the base thickness of the amorphous silicon solar cell is 10 pm its efficiency
Is the maximum and it is equal to 12.18%. In addition, it was found that when the
temperature increases, the operating voltage of amorphous silicon decreases, and the
short-circuit current and filling coefficient increase.

Keywords: solar cell, amorphous silicon, photoelectric parameter, simulation,
thickness, temperature.
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Quyosh fotoelektrik tizimlaridan foydalangan holda tuprog namligini
avtomatlashtirilgan nazorat gilish tizimlari

Rasaxodjaev B.S.1?, Axmadjonov U.Z.!, Omurbekova G.K.3,
Adilov Ch.A 2, Xamdamov A.R.!

Cucrembl ABTOMATH3HPOBAHHOI'0 KOHTPOJIA BJA’KHOCTH IIOYBBI C
HCITIOJBb30BaAHUEM COTHCYHBIX (l)OTOf-)JIeKTpI/I‘-IeCKI/IX CHUCTEM

Pacaxomxaes 5.C.12, Axmamxkonos V.3.1, Omypoexosa I K.3,
AnputoB Y. A3, Xammgamos A.P.!

'Hayuonanouwiii uccnedosamenvcxuii uncmumym 60306H0615eMbIX UCOYHUKOE SHEP2UL,
2usuro-mexnuyeckuii uncmumym AH PY3
100084, 2. Tawkenm, yn. Yuneusa Aimmamosa 26
e-mail: rashadjaev@mail.ru
3Kuipevizcko-Y30exckuii meacoynapoonsiii yuusepcumem umenu bamvipans: Colobikosa
Keipevizckasn Pecnybnuka, 723500, . Ow, ya. I'anap Aiimuesa 27.

AnHoTaumus. B pabore mpencraBieHa cuCTeMa aBTOMAaTHYECKOTO KOHTPOJIS
BJIQKHOCTH TIOYBBI C MCIOJIb30BAHUEM COJHEYHBIX (POTOIICKTPUUECKUX CHCTEM.
[lenpto paboThl sABISETCS pa3pabOTKa aBTOMATHU3WPOBAHHOM CHUCTEMBI Ha OCHOBE
(OTORNEKTPUYECKON CTAHIIMM JJIi KOHTPOJIS BIAXHOCTU IIOYBBI TPU TIOJUBE
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp, a TaKXKe I MPEJOTBPALICHUS IOTEPh BOIBI U
7 (PeKTUBHOTO yINpaBiieHHUs KOJIMYEeCTBOM BOjbl. Hamu paspaboTaHa U BHeIpeHa B
dbepmepckom  xozsiictBe  “lllpemep” B TamkeHTckoit o0macT  coJHEUHAS
KOMOWHHpPOBaHHAsi BOJOIOJIMBHAS aBTOMATU3UPOBAHHAS CHCTEMa C HOMHUHAIBHOU
MOITHOCTBIO 2,4 KBT 1151 9pheKTUBHOTO MOJMBA MOYBHI, IPU STOM B 3aBUCUMOCTH OT
BJI&JKHOCTU TOYBBI PEryJUpyeTcs pacxoa Bojabl. OCOOEHHOCTHIO pa3zpaboTaHHOMU
COJIHEYHOM KOMOMHUPOBAHHOW BOJIONOJMBHOW aBTOMATHU3UPOBAHHOW CHCTEMBI
SBJISIETCS PETYJIUPYJIUPOBAHUE pPAcXOJa BOJBI U DJIEKTPUYECKOW DHEPrud B
3aBUCHUMOCTH OT BJIQXXHOCTH IMOYBBI. TakuM 00pa3oM, ¢ MOMOIIBI 3TOH CHUCTEMBI
3¢ pexTUBHO 00€CIeUynBaAETCS MOIUB CENbCKOXO3SIICTBEHHBIX KYITYP.

KuroueBble cioBa: dortoransBannueckas ycranoBka (DIC), BoasiHOM Hacoc,
MHUKPOKOHTPOJIJIEP, MHBEPTOP, [ATUMK BIAXKHOCTH IOYBBI, CHCTEMBI OPOILICHHUS,
BOJIHBIE PECYPCHI, HACOC.

System of automated soil humidity control using solar photoelectric systems

Rasakhodzhaev B.S.12, Akhmadjonov U.Z.1, Omurbekova G.K.3,
Adylov Ch.A.3, Khamdamov A.R.!

!National Renewable Energy Research Institute,
2Physical-technical Institute of the Uzbekistan Academy of Sciences
2B, Chingiz Aitmatov str., 100084, Tashkent, Uzbekistan
e-mail: rashadjaev@mail.ru
3Kyrgyz-Uzbek International University named after Batyraly Sydykov
27, Gapar Aitieva str., 723500, Osh, Kyrgyz Republic

Abstract. This research paper presents an automatic soil moisture control system
using solar photovoltaic systems. The aim of the research work is to develop an
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automated system based on a photovoltaic plant to control soil moisture when irrigating
crops, as well as to prevent water loss and effectively manage the amount of water. We
have developed and implemented in the Schroeder farm in the Tashkent region a solar
combined water irrigation automated system with a nominal power of 2.4 kW for
efficient soil irrigation, while water consumption is regulated depending on soil
moisture. A feature of the solar combined water irrigation automated system developed
by us is the regulation of water and electrical energy consumption depending on soil
moisture. Thus, with the help of our developed such system, irrigation of agricultural
crops is provided.

Keywords: photoelectric station (FES), water pump, microcontroller, inverter,
soil moisture sensor, irrigation systems, water resources.

Gibrid va integratsiyalashgan energiyani saglash usullari
Xoshimov D.U., Rahmatshoyev I.N.

Qayta tiklanuvchi energiya manbalari milliy ilmiy-tadgiqot instituti.
O zbekiston, Toshkent, 100084, Chingiz Aytmatov ko ‘chasi 2B
e-mail: diorbekxoshimov1757@mail.ru

Annotatsiya.Hozirgi kunda elektr energiya iste’molchilarini uzluksiz va sifatli
elektr energiya bilan ta’minlash dolzarb masala hisoblanadi, chunki bu texnologik
uskunalarning ham umuman olganda butun bir energiya tizimining ishonchliligiga
ta’sir giluvchi asosiy ko‘rsatkichdir. Uzog va qisga muddatli energiya saqglash
tizimlaridan birgalikda (gibrid) foydalanish texnologiyasi iste’molchilarni doimiy va
sifatli elektr energiya bilan ta’minlaydi. Ushbu maqgolada uzog muddatli energiya
saglash tizimi sifatida akkumulyator batareyalari gisga muddatli energiya saglash
tizimlari uchun superkondensator va kondesatorlardan foydalanish imkoniyatlari tahlil
gilingan.

Kalit so‘zlar: superkondensator, gibrid energiyani saglash tizimlari, energiya
tizimining  samaradorligi, energiya tizimi, kondansatorlar,  batareyalar,
zaryadlash/razrryad gilish samaradorligi.

I'mOpuaHbIe U UHTETPUPOBAHHBIE METO/IbI HAKOIJIEHUSI IHEPTUH
XommmMmos /1. Y, Paxmarmoes 1.H

Hayuonanvnoui nayuno-ucciedogamenbcKuti UHCMUmMym 60300H08ISAEMbIX UCTOYHUKOS
anepeuu Y3oexucman, 100084, Tawkenm, yn. Yuneusa Aimmamosa 26
e-mail: diorbekxoshimovl757@mail.ru

AnHoTaums. B HacTosiee Bpems obecrnieueHue norpedureneid 6ecrnepeOonHom
M Ka4eCTBEHHOM DJIEKTPOIHEPTHEH SBISICTCS aKTyalbHBIM BOIPOCOM, TOCKOJBKY
SIBJISICTCSI OCHOBHBIM TTOKA3aTEJIEM, BJIMSIIONIMM Ha HAJEKHOCTh TEXHOJIOTHYECKOTO
o0Opy/lOBaHUSI M BCEH DSHEProOCHUCTEMbl B II€JIOM. TEXHOJIOTHSI COBMECTHOIO
MCIIOJIH30BAHUS JTOJITOBPEMEHHBIX M KPATKOBPEMEHHBIX CUCTEM HAKOTUICHUS SHEPTUH
(rmbpua)  obecneumBaeT — MOTpeOMUTENICH  TOCTOSHHOM M KAYeCTBEHHOM
ANEKTPOIHEPTHEN. B NaHHOM cTaTbhe aHANM3UPYIOTCS BO3MOYKHOCTH MCIOJIB30BAHMS
CYNEpPKOHJIEHCATOPOB U KOHAEHCATOPOB AJII CUCTEM KPATKOBPEMEHHOT'O HAKOTLICHUS
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SHEPrUM AaKKyMYJIITOPHBIX OaTapeli B KauecTBE CHUCTEMBI JOJTOBPEMEHHOIO
HAaKOIUICHUS YHEPIUH.

KutoueBble cjioBa: CynepKoHIeHCATOP, THOPUAHBIN HakonuTenb dHeprun, KI1/]
HHEPrOCHUCTEMBI, SHEPrOCUCTEMa, KOHICHCATOPHI, aKKyMYIATOPbI, 3(PPEKTUBHOCTH
3apsIAKA, Pa3psAIKH.

Hybrid and integrated energy storage methods
Khoshimov D.U., Rakhmatshoev I.N.

National scientific - research institute of renewable energy sources
2B,Chingiz Aitmatov str., 100084, Tashkent, Uzbekistan
e-mail: diorbekxoshimov1757@mail.ru

Abstract. At present, providing electricity consumers with uninterrupted and
high-quality electricity is an urgent issue, since it is the main indicator that affects the
reliability of process equipment and the entire energy system as a whole. The
technology of joint use of long-term and short-term energy storage systems (hybrid)
provides consumers with constant and high-quality electricity. This article analyzes the
possibilities of using supercapacitors and capacitors for short-term energy storage
systems of batteries as a system for long-term energy storage.

Key words: supercapacitor, hybrid energy storage, power system efficiency,
power system, capacitors, batteries, charge/discharge efficiency.
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Qayta tiklanuvchi energiya manbalari va vodorod texnologiyalariga asoslangan
gibrid elektr stantsiya maketi

Menshikov Ya.A., Tarasenko A.B., Voxidov A.U.

MaxkeT ruOpuAHOM IHEePreTH4YeCKO YCTAHOBKHU Ha ocHoBe BUJ
¥ BOJOPOJAHBIX T€XHOJIOTHil

Menbmukos S.A.12, Tapacenko A.B.1", Boxunos A.Y .34

Y06veounennwviii uncmumym evicoxux memnepamyp PAH, Poccus
Poccus, 125412, Mocksa, Hocopckas yau., 0. 13, cmp. 2
2000 «Apocmanmaiuy
Poccusa, 119435, Mocksa, Manviii Cagsunckuii nep., 5-29
SHayuonanvuuiii HayuHO-UCCTIE006AMENbCKUT UHCTMUNTYI 60300HOGNACMBIX UCTOYHUKOB SHEP2ULL
V36exucman, 100084, Tawxenm, yn. Yuneuza Aummamosa 25
A duzuko-mexnuueckuii uncmumym Axademuu nayx Pecnybnuxu Y3bexucman
V36exucman, 100084, Tawxenm, yn. Yuneuza Aummamosa 25

AHHOTANMsA. PacmmpeHne TPUMEHEHUS COJHEYHOW DHEPreTUKH UL
SHEProNUTAHUSl PA3IUYHBIX MOTpeOUTENe CTaBUT TMepea  pa3paboTUYUKaMu
DHEPreTUYECKUX CHUCTEM psAJl HOBBIX 3a7a4 M BbI30BOB. OJHMM W3 HHUX SBISETCA
YTUIM3aUUs U30BITOYHON BBIPAOOTKH COJTHEYHBIX OaTapeil B MEpHOJ] OKOJIO MOIYIHS,
KOI/Ia Ha TUIOBBIX rpauKax 3JIEKTPUUYECKOM HArpy3Kd MoTpeduTesiss HaOro1aercs
HEKOTOpPBI TMpoBal MOTPEeOIAeMO MOIIHOCTH. [[1s aBTOHOMHBIX YCTaHOBOK,
paboTarolmux B ycIoBUsSX poccuiickoro JlanpHero BocToka u JIpyrux mogoOHBIX
KJIIMMAaTUYECKUX 30H, Mpo0iieMa HOCUT K TOMY JK€ CE30HHBIA XapakTep —
CYIIECTBEHHOE NaJCHUE YPOBHS COJIHEYHOM paaualvyd 3UMOM COINPOBOXKIAETCA
KpaTHBIM POCTOM 3JIEKTPUUECKON HArpy3KH MOTPEOUTENss, OCHOBOH KOTOPOM 4acTo
ABJISIFOTCS. HACOCHI CUCTEM OTOIUICHHs YJAJEHHBIX IOCENIKOB. JIeTOM 3aBHCUMOCTB
HOCHUT OOpaTHBIA XapaKTep — CYIIECTBEHHBIM POCT MOTEHIMAIBLHON BBIPAOOTKU OT
COJIHEUHOI OaTapeu MpH KpaTHOM MaJieHu Harpy3ku. [Iporounsle peqokc-06artapeu u
BOJOPOJHBIA LIMKJI MOTYT OBITh HCIOJb30BaHbl JIJISI CE30HHOTO aKKyMYJMpPOBAHUS
AIEKTPUYECKON IJHEPTUU B 3TOM citydae. CucreMa yrpaBiaeHUs SJHEPTOyCTaHOBKOM JUIs
peanu3aluuy JaHHON KOHUEMUMU B ONPECICHHBI MOMEHT caMa JIOJKHA paclio3HaTh
HaJu4Khe MOTEeHIMana U30bITOYHON BBIPAOOTKH SHEPTUUM M HCIOJIb30BAaTh €ro s
MUTaHUS JOMOJHUTEIBLHOTO MOTPeOUTeNsl, MO0 BBECTU TapaHTUPYIOIIUNA UCTOYHUK
nutanus npu Hegoctatke sHeprun. B OMBT PAH pa3spaboTtana u peanu3oBaHa B BUIE
JEHUCTBYIOIIEIO0 MaKeTa CXeMa HHEProyCTaHOBKH, BKIIIOUAIONIAsl B ce€0si HECKOJIBKO
HMCTOYHMKOB BHEpruu (cojiHeyHasi Oarapes, >SJIEKTPOXMMHUYECKHI TreHepaTop),
HaKoOMUTENb (aKKyMyJsiTOpHasi Oarapes), 0a30ByI0 Harpy3ky M JOHOJHUTEIBHOTO
noTpeduTens (IEKTPONM3Ep WM MPOTOYHYIO penokc-Oarapero). Bee ycrpoiicTBa
MPUCOEAMHSIOTCS K OOIled IIMHE IOCTOSIHHOTO TOKa 4Yepe3 WHIWBUIYyaJbHbIE
COrjacyrlme npeoOpa3zoBaTesu. B xone HATYPHBIX VCTIBITAHUI
IIPOJIEMOHCTPUPOBAHbl BO3MOYKHOCTH YIPABJIEHUS MOTOKAMH JHEPIUHA 3a CYET
YIPaBJICHUS HANpPsDKEHUEM Ha IIMHE MOCTOSHHOIO TOKA — BBOJ T'APAaHTUPYIOIIETO
MCTOYHUKAa B HOYHOE BpeMs U paboTa Ha MUMHUTATOP DJEKTPOJU3Epa MPU MHUKOBOU
cosiHeyHOU reHepanuu. Co3qaHHBIN MakeT ¢ cucTeMoi cOopa u 00pabOTKU JaHHBIX
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MOKET OBITh HCIIOJIB30BAH JUIS HCCJENOBAaHUS PA3JIMYHBIX CXEM YIPABIICHUS
TMOPUIHBIMHU 3HEPTOYCTAHOBKAMH.

KialoueBble cji0Ba: 5SKCTpeMajbHBIA PEryJsTOp, THOPUAHBIE HAKOMUTEINH,
BOJIOPOJIHAsI DHEPTETHUKA, AKKyMYJIMPOBAHUE DHEPTHUH, PACIIPEIEICHUE JHEPTUU.

Experimental test bed for renewable- and hydrogen-based hybrid power systems
Menshikov Y.A.}2, Tarasenko A.B.*!, Vokhidov A.U.34

LJoint Institute for High Temperatures of the Russian Academy of Sciences,
13, 1zhorskaya, 125412, Moscow, Russia
2LLC YAROSTANMASH, 5-29,
Lane Maly Savvinsky, 119435, Moscow, Russia
3National scientific-research institute of Renewable energy sources
2B, Chingiz Aitmatov str. 100084, Tashkent, Uzbekistan
“*Physical-Technical Institute of the Uzbekistan Academy of Sciences
2B, Chingiz Aitmatov str. 100084, Tashkent, Uzbekistan
*correspendingauthor: tarasenkoab@inbox.ru

Abstract. The widening photovoltaic (PV) application for various consumers
energy supply poses new tasks and challenges for the energy systems designers. One
of them is the excess PV array energy production utilization. Usually it occurs around
noon due to some dip in power consumption for typical consumer electrical load
curves. For off-grid PV-diesel systems operating in the Russian Far East and other
similar climatic zones conditions, the problem is also seasonal - a significant solar
radiation level drop in winter is accompanied by a multiple increase in the consumer's
electrical load, often due to heating system pumps. In summer, the dependence is
reversed - a significant increase in potential output from the PV array combines with a
multiple drop in load. Flow redox batteries and a hydrogen cycle can be used for
seasonal storage of electrical energy in this case. To implement this concept, the power
plant control system must automatically recognize the potential for excess energy
production and use it to power an additional consumer (electrolyser for example). A
guarantee power supply must also be put into operation in case of energy lack. The
JIHT RAS specialists have developed an experimental power plant scheme that
includes several energy sources (solar battery, fuel cell battery), a storage battery
(battery), a base load and an additional consumer (an electrolyzer or a redox flow
battery). All devices are connected to a common DC bus through individual DC/DC
converters. Field tests demonstrated the possibility of energy management by
controlling the DC bus voltage. Input of the guaranteeing source at night and work on
an electrolytic cell simulator during peak solar generation was realized. The created
test bed with a data acquisition and processing system can be used to study various
control schemes for hybrid power plants.

Keywords: MPPT, hybrid energy storage, hydrogen energy, energy management.

124


mailto:xxxxxxxx@xxxx.xxx

3-Sho‘ba. Vodorod energetikasi

Cekxuus Ne3. Booopoonas snepzemuxa
Section Ne3. Hydrogen energy

Quyoshiy vodorodni ishlab chigarish uchun TiO2 nanosterjenlari asosida
ko‘rinadigan yorug‘likda faol yangi nanostrukturalangan fotoelektrodlarni
loyihalash va ishlab chiqish

Shaislamov U.A.1?, Ubaydullaev S.N.2, Kodirov M.S.2, Mukimov K.!, Ruzimuradov O.N.3

J{u3aiiH ¥ pa3padoTKa HOBBIX HAHOCTPYKTYPUPOBAHHBIX AKTHBHBIX
($oT03/1eKTPOAOB BUAUMOTO cBeTa HA 0cHOBe TiO2 HaHOCTepKHEeH ISt
NMPOU3BOJCTBA COJTHEYHOI0 BOIOPOIA

[laucnamos Y.A.12, Y6aiinynnaes C.H.2, Kogupos M.C.2, Mykumos K.2,
Pysumypanos O.H.3
Y Ienmp pazeumus nanomexnonoauii npu Hayuonanornom ynusepcumeme Y3bexucmana

2 Hayuonanvnwlil ynueepcumem Y3bexucmana
3 Typunckuil nonumexnuyeckuii yuusepcumem ¢ Tawkenme

AnHoTamms. MoHokpuctaumyeckuii pytun 110, - HAHOCTEPXKHH  ObLI
CHUHTE3UPOBAaH METOJIOM HU3KOTEMIIEPATypHOTO THIPOTEPMAIBLHOTO CHHTE3a. YTOObI
yIAy4IIUTh  TOTJIONEHHEe  BuauMoro  cBeta 110,  HAaHOCTEP)KHU  OBLIH
CCHCHOWJIM3UPOBAHbI  MOJTYNPOBOTHUKOBEIME  HaHodactuiiamu CdS, CdSe w
CdS/CdSe, u cpaBHMBaIHCH ¢ TOYKH 3pPEHHUS T'EHEPAIMU COJHEYHOT'O BOJOPOJIA.
Pesynbratel  MOpQOIOrHYECKON, MHUKPOCTPYKTYPHOU U  (DOTOKATATUTHUECKOM
XapaKTEPUCTHKH MMOKA3aJIH, YTO KOMIO3UTHBIN (orodnekTpon Ti0,/CdS/CdSe nmen
MIPEBOCXO/IHbIC (POTOKATATUTUICCKHE XAPAaKTEPUCTUKU IO CPAaBHEHHWIO C JPYTHMH,
Onmaromapsi MOHOKPHCTAJUTMYECKOMY  IICGHTPaJbHOMY KOMIOHeHTy 110, u
ONMaronpusTHOMY BBIPABHUBAHHUIO II0JIOC CEHCHOMJIM3UPOBAHHBIX HAaHOYACTHIL
CdSe/CdSe.

KarwueBbie caoBa: pytuia TiIO; — HAHOCTEP)KHHU, THAPOTEPMAIILHBIA CHHTE3,
HAHOYACTHUIIBI,  TeHepalysi  COJIHEYHOTO  BOAOPOAa,  (POTOKATATHUTUYECCKHE
XapaKTEPUCTHKH.

Design and development of novel nanostructured visible-light active
photoelectrodes based on TiO2 nanorods for Solar hydrogen generation

Shaislamov U.A.1?, Ubaydullaev S.N.2, Qodirov M.S.2, Mukimov K.!, Ruzimuradov O.N.3

Center for Development of Nanotechnologies at the National University of Uzbekistan
2 National University of Uzbekistan
$Turin Polytechnic University in Tashkent

Abstract. Single crystalline rutile TiO, nanorods were synthesized by using low
temperature hydrothermal synthesis method. In order to enhance the visible light
absorbance, TiO, nanorods were sensitized with semiconductor nanoparticles such as
CdS, CdSe, and CdS/CdSe, and compared in viewpoint of solar hydrogen generation.
Morphological, microstructural and photocatalytic characterization results revealed
that TiO,/CdS/CdSe composite photoelectrode demonstrated superior photocatalytic
performance compared to others owing to single crystalline TiO, core component as
well as favorable band alignment of the sensitized CdSe/CdSe nanoparticles.
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Keywords: rutile TiO, nanorods, hydrothermal synthesis, nanoparticles, solar
hydrogen generation, photocatalytic performance.

Konsentrlangan quyosh nurlanish ogimidan foydalangan holda quyosh
reaktorida CeO2 yordamida suvdan vodorodni ajratib olish

Axatov J.S., Axmadov X.S.

N3BiieyeHue Boaopoaa u3 Boabl ¢ npuMeHeHueM CeO: B COTHEUHOM peakTope
C MOMOIIbI0 KOHIIEHTPHPOBAHHOIO MOTOKA COJTHEYHOT0 U3TyYeHHUsl

AxaroB XK.C., Axmanos X.C.

Quzuxo-mexnuyeckuu uncmumym AH PY3.
Vz6exucman, 100084-Tawxenm, yr. Yuneuza Aummamosa 25. www.fti.uz
e-mail: xushdil.ahmadov@gmail.com

AnHoTamusi. B cratbe  OLEHEHBl  TEIJIOPU3MYECKHE  TMapameTpbl
MUAJIUHAPUYECKOTO peakTopa C BHYTPEHHHM paauycoM Ri=32,5 MM, BHEITHUM
paguycom Ro=42,5 mm, mmunoit L=100MM U paccMOTpeH NpOTEKarolIuii B HEM
TepMoxumuueckuii mporiecc Ha ocHoBe CeO,/CH,4. Jlst M3roToBieHHMs peakTopa
paccMaTpUBAINCh Pa3IMYHbIE MaTepuaibl, U ObLI BhIOpaH HaubOOJee MOIXOSIIUN.
Ucnonb3zoBanne Hepkaseromed cranu 304 ObUIO COYTEHO I€J€CO00pa3HBIM U
BBIOPAHO JJI1 U3TOTOBJICHUS peakTopa. OmnpeneneHo, 4To BEJIMYMHBI TEIIOOTIauu U
TEIUIOOT/IaYM PeaKToOpa 3aBUCAT OT TemrepaTypbl. [Ipu 3TOM TEmIOmpOBOAHOCTH
usMensiercsa ot 91,5 no 64,8 Br/(m?-K) npu remnepatype 300-650 K u ot 64,8 10 85
Br/(M?K) npu temneparype 650-1400 K. YcTaHOBIEHO, YTO BEIUYMHA TEILIOOTAAYH
M3MeHseTcs B npenenax 686,5-962,3 Bt/(m:K) B unreppane temmneparyp 300-1400 K.
VYcTaHOBIEHO, YTO AaHHBIM peakTop noTpediser 3Hepruto ot 17,5 +70 kBt B
3aBUCUMOCTH OT HW3MEHEHHUS TeMIlepaTyphl B pabodeMm mwmkie. B nmamazone
temneparyp 7001400 K 3db@deKkTUBHOCTh TOTJIOMICHUS COJHEYHOH paauaiuu
peakTopoM cHmxkaetcs ¢ 99,6% o 92,8%.

[Ipoananu3upoBan crnoco0 TOJYYEHHS BOJOPOJAa C  HCIOJIB30BAHHEM
tepmoxumuueckux I1ukIoB CHs u CeO,. HccnenoBanbl ypaBHEHHsI TEILJIOBOTO
Oayianca JyIsl SHIOTEPMHUUECKUX U HK30TEPMUUYECKUX MPOIECCOB TEPMOXUMUUYECKOTO
nukia. OnpeneneHo, 9To Qmin=373 kJIx/Monb, Qmax=400 x//Momb - HeoOXoauMast
SHEPrus A1 JaHHOTO TEPMOXMMHUYECKOro Ipolecca B uHTepBaie temmneparyp 700-
1400 K.

[Tpu 3TOM ONITUMANTEHOM TeMITepaTypoit 11 3P HEKTHBHOTO OTICICHUS BOIOPOAA
aBisieTca Temreparypa B nuanazone 1000-1250 K. B stom uHTEpBane remneparyp
MIPOUCXOIUT MaKCUMAJIbHOE Pa3IoKEHUE MPOTYKTOB CMECH METaHa M OKCHA IIepHsl.

KiroueBble c¢JiOBa: CONHEYHAsm DHEPTHs, COJHEYHBIH PEaKTop, pPas3lIoKeHHE
BOJIbI, DHIOTEPMHUYECKAs H DK30TePMUUCCKast PEAKIIUHU, TEILIO, TOTOK, 3 (DEKTUBHOCTh
mpeoOpa3oBaHmsi, TEIIONMPOBOIHOCTh, TEIIOOOMEH, 3(PGEeKTUBHOCTh TOIUIMBA,
3¢ (PEeKTUBHOCTH peaKTopa.
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Extraction of hydrogen from water using CeO: in a solar reactor using a
concentrated flux of solar radiation

Akhatov Zh.S., Akhmadov Kh.S.

Physical-Technical Institute of the Academy of Sciences of Uzbekistan
2B Ch. Aytmatov, 100084, Tashkent, Uzbekistan. www.fti.uz
e-mail: xushdil.ahmadov@gmail.com

Abstract. In this article, the thermophysical parameters of a cylindrical reactor
with an inner radius R; = 32,5 mm, an outer radius Ry = 42,5 mm, and a length L = 100
mm were evaluated and the thermochemical process based on CeO,/CH, proceeding
In it was considered. Various materials were considered for the construction of the
reactor, and the most suitable one was chosen. The use of 304 stainless steel was
deemed appropriate and selected for the reactor. It is determined that the values of heat
transfer and heat transfer of the reactor depend on temperature. In this case, the thermal
conductivity varies from 91.5 to 64.8 W/(m?-K) at a temperature of 300-650 K and
from 64.8 to 85 W/(m?-K) at a temperature of 650-1400 K. It has been established that
the value heat transfer varies within 686.5-962.3 W/(m-K) in the temperature range
300-1400 K. It was established that this reactor consumes energy from 17.5 kW to 70
kW, depending on the temperature change during operation. In the temperature range
of 700-1400 K, the efficiency of absorption of solar radiation by the reactor decreases
from 99.6% to 92.8%.

The method of hydrogen production using CH4 and CeO, thermochemical cycles
Is analyzed. Heat balance equations for endothermic and exothermic processes of the
thermochemical cycle have been studied. It was determined that Qmin=373 kJ/mol,
Qmax=400kJ/mol - energy is required for this thermochemical process in the
temperature range of 700-1400 K. In this case, the optimum temperature for a good
separation of hydrogen is a temperature in the range of 1000-1250 K. In this
temperature range, the maximum separation of products occurs in a mixture of methane
and cerium oxide.

Keywords: solar energy, solar reactor, decomposition of water, endothermic,
exothermic, heat, flux, conversion efficiency, thermal conductivity, heat exchange, fuel
efficiency, reactor efficiency.

Quyosh energiyasidan foydalanib yashil vodorod olish
Sobirov Yu.B.1?, Maxmudov S.Sh.?!, Xolov Sh.R.!

10z R FA materialshunoslik instituti
?Islom Karimov nomidagi Toshkent davlat texnika universiteti

Annotatsiya. Magolada yashil vodorodni olish boo‘yicha dunyoda, jumladan,
O‘zbekistonda olib borilayotgan ishlarning dolzarbligi ko‘rsatilgan. O<zbekiston
Respublikasi Fanlar akademiyasi Materialshunoslik institutida 10 kW quvvatga ega
quyosh fotoelektr stansiyasi tomonidan olingan elektr energiyasidan foydalangan holda
suvda elektroliz orqali “yashil” vodorod olish bo‘yicha bajarilgan ishlar tajribasi
keltirilgan. Qurilma joylashgan joyning koordinatalarini hisobga olgan holda
quyoshdan to‘gri tushadigan yorug‘lik ogimining fotoelektr stansiyasi yuzasiga
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optimal tushish burchagi hisobga olingan holda o‘rnatilgan va uning asosiy
xarakteristikalari keltirilgan. Fotoelektrik stansiya 350 W quvvatli, o‘lchamlari 1x2 m?,
bo‘lgan 30 dona alohida fotoelektrik panellardan yig‘ilgan. Innovatsion texnologiyalar
asosidagi o‘lchash asbobi - infragizil kamera (teplovizor)dan foydalangan holda
o‘rnatish vagtida fotoelektrik stansiyaning alohida modullarining ishlashini nazorat
gilish tajribasi berilgan. quyoshning nur ogimi engiyasini elektr energiyasiga
aylantirish samaradorligini masofadan nazorat qilish ragamli o‘uyosh datchigi -
"Solmertic PV Analyzer 3.7" yordamida amalga oshiriladi. Fotoelektr stansiyasining
invertoridan olingan ma’lumotlar "MyGreen SolarMonitor " ilovasi yordamida “Cloud
BOX-M1” Wi-Fi adapteri orgali kompyuterga Kiritiladi. 10 kW quvvatga ega
fotoelektr stansiyasi impuls kengligi konvertorlari va 12 kW quvvatli inverterga
asoslangan uchta kontroller bilan jihozlangan. Fotoelektr stansiyasining asosiy gabul
giluvchisi 10 kW quvvatga ega ishqoriy elektrolizator hisoblanadi. Elektrolizorning
korpusi zanglamaydigan holatdan yasalgan. Korpusni korroziyadan himoya qilish
uchun ichki gismi kislota va ishqorga chidamli bo‘yoq bilan bo‘yaladi va R.X.
Raximov uslubiga muvofig polimerlanadi. Elektrolit sifatida natriy ishqoriy (NaON)
va kaliy gidroksidi (KOH) ishlatilgan. Magolada, asosida suv havzasi bo‘lgan "ho‘l
gazgolderi*'ning tjribaviy na’munasi keltirilgan.

Kalit so‘zlar: Quyosh energiyasi, fotoelektr stansiyasi, vodorod, elektrolizer,
teplovizor.

IToayyeHue 3eJIEHOT0 BOAOPO/IA, MCIOJIb3YS COJHEYHYI0 IHEPTUI0
Co6upos 0.5.%2, Maxmynos C.111.21, Xonos II1.P.1

Y Unemumym mamepuanosedenus AH PY3
2Tawkenmckuii 20cyoapcmeennsiii mexnuyeckuti ynusepcumem umeny Herama Kapumosa

AHHoTanusi. B crathe paccMoTpeHa akTyaJbHOCTh PaOOT, HAIpPABJICHHBIX Ha
MOJTy4eHue 3eJIEHOT0 BOJIOPO/ia B MUPE U B TOM 4Hclie B Y30ekucrane. [IpuBeaen onbit
paboThl, BbINONHEHHOW B HWMHcTUTyTE MaTepualioBeeHUsT AKaleMHH HaykK
PecniyOnuku Y30eKuCTaH 1O MOJYYEHHIO «3€JIEHOT0» BOJOPOA ANEKTPOIU30M BOIBI
C WCHOJIb30BAHUEM  DJIEKTPUYECKOW DHEPIUM, IIOJYYEHHOM HA  COJHEYHOU
dboTornekTpuueckoi crtadiuu MomHocThio 10 kBT, IlpuBeneHsl OCHOBHBIC
XapaKTEPUCTUKU (POTOIIEKTPUUYECKON CTAaHLIMU, YCTAHOBJICHHOW IMOJ] ONTHUMAIbHBIM
YIJIOM HakjJIOHa K noBepXHOCTH ConHUa ¢ yY4eToM KOOPAMHATHI MECTHOCTH.
doTodneKTpUUEcKast CTAaHIUS COOpaHa U3 OTAEIbHBIX (POTOIEKTPUUECKUX MaHesen
MoiHocTeio 350 BT, ¢ pasmepamu 1x2 mM? B kommuectse 30 mr. IlpuBeneH ombIT
KOHTPOJISI pa0OTOCIOCOOHOCTH OTIEIBHBIX MOJIyJIeH (POTOIIEKTPUUECKON CTAaHIUU B
IIPOLIECCE YCTAaHOBKMU C HCIIOJb30BAHUEM WHHOBALMOHHBIX TEXHOJOTMU KOHTPOJSA -

nH(ppaKpacHOU KaMepoi. JlvcTaHIIMOHHBIN KOHTPOJIb 3 PeKTHBHOCTH
npeoOpa3zoBaHus JydyucTtoro motoka ConHIa Ha JJIEKTPUYECKYI0 JHEPTHUIO
OCYIIECTBIISIETCS C TMOMOIIBbIO IU(POBOTO CONIHEUHOTO AaTumka - “Solmertic PV

Analyzer 3.7”. Undopmatiuii u3 KOHTpoAEPa GOTOINEKTPUUECKON CTAHIIUU TOCTYTAET
B kommbiorep uepes Wi-Fi amanrtep Cloud Box-M1, wucrmonb3ys HOpHIOKEHHUS
“MyGreen SolarMonitor”. ®otosnekTpuueckasl CTaHIUS YKOMIUIEKTOBaHA TpeMs
KOHTpOJIEpaMH pabOTAOIIMMU Ha OCHOBE HMIMPOTHO-UMITYJIBLCHBIX TIpeoOpazoBaTenei
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U UHBEpTOpOM MOHIHOCTU 12 KBT. OCHOBHBIM NPUEMHHKOM (POTORIEKTPUUECKON
CTaHIIMM SIBJISIETCS IIEJIOYHOM d3yekTpojuzep MomHocTeio 10 kBT, Kopmyc
ANEKTPOJN3epa HM3TOTOBIEH W3 HEpKaBerollew crtanu. g 3ammThl Kopiyca OT
KOppPO3UH, BHYTPEHHSAS YacTh IOKpaIllEHa KHUCJIOTOCTOMKOW U IEIOYeCTOMKOMN
Kpackou u nonuMmepuszoBana mo meroay P.X. PaxumoBa. B kadecTBe snexktponura
ucnosib3oBanbl menoun Hatpus (NaOH) m kammsa (KOH). B paborte mpusesncH
OTIBITHBIN 00pa3ell «MOKPOTO Tra3roJibiepay ¢ BOASHBIM 0aCCEHHOM.

KuroueBble c10Ba: comHeUHas SHEPT U, POTOINEKTPUUECKAsi CTaHIIMS, BOJAOPO/I,
ANEKTPOIU3EP, TETIOBU30P.

Hydrogen production using solar energy
Sobirov Yu.B.1?, Makhmudov S.Sh.?!, Kholov Sh.R.!

YInstitute of Materials Science of the Uzbekistan Academy of Sciences
2Tashkent State Technical University named after Islam Karimov

Abstract. The article presents the relevance of work aimed at obtaining green
hydrogen in the world, including in Uzbekistan. The experience of work performed at
the Institute of Materials Science of the Uzbekistan Academy of Sciences of on
obtaining "green" hydrogen by electrolysis of water using electrical energy obtained
by a solar photovoltaic station with a capacity of 10 kW is given. The main
characteristics of a photovoltaic station installed at an optimal angle of inclination to
the surface of the Sun, taking into account the coordinates of the terrain, are given. The
photovoltaic station is assembled from individual photovoltaic panels with a power of
350 W, with dimensions of 1x2 m? in the amount of 30 pcs. The experience of
monitoring the performance of individual modules of a photovoltaic plant during
installation using innovative control technologies - an infrared camera is given. Remote
control of the efficiency of converting the radiant flux of the Sun into electrical energy
Is carried out using a digital solar sensor - “Solmertic PV Analyzer 3.7”. Information
from the controller of the photovoltaic plant enters the computer via the Cloud Box-
M1 Wi-Fi adapter using the “MyGreen SolarMonitor” application. A photovoltaic
plant is equipped with three controllers based on pulse-width converters and a 12 kW
power inverter. The main receiver of the photovoltaic plant is an alkaline electrolyzer
with a capacity of 10 kW. The body of the electrolyzer is made of stainless steel. To
protect the body from corrosion, the inside is painted with acid-resistant and alkali-
resistant paint and polymerized according to the R.Kh. Rakhimov. Sodium alkali
(NaOH) and potassium alkali (KOH) were used as the electrolyte. The paper presents
a prototype of a "wet gas tank" with a water basin.

Keywords: solar energy, photovoltaic station, hydrogen, electrolyzer, thermal
imager.
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SECTION Ne4. LOW-CARBON DEVELOPMENT

e Moderatorlar — Zorina T. G., Rahimov E. Yu.

e Mogaeparopsl — 3opuna T.I'., Paxumos 3.10.
e Moderators — Zorina T.G., Rakhimov E.Yu.
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O°‘zbekistonning past uglerodli rivojlanishga o‘tishining energoresurs,
ekologik va ijtimoiy jihatlari

Zaxidov R.A.%, Tadjiev U.A.Y", Kiseleva Ye.l.}, Yusupov Dsh.T.?, Maxammadiev F.M.!

10 zbekiston Respublikasi energetika muammolari instituti,
O ‘Zbekiston, 100084, Toshkent, Chingiz Aytmatova ko ‘chasi, 2b
tel: + 998(90) 315-66-59, * elektron pochta: ipea2010@mail.ru

2Farg ‘ona politexnika instituti,
O ‘zbekiston, Farg ‘ona, Farg ‘ona ko ‘chasi, 86-uy
tel: + 998(93) 555-18-58

Annotatsiya. O‘zbekiston antropogen faoliyat bilan bog‘lig Markaziy Osiyo
mintaqasidagi ekologik vaziyat va Orol dengizining ekologik falokati uning ta’sirining
salbiy ogibatlarini kamaytirish, bargaror ekologik taragqiyotga erishish, ijtimoiy
rivojlanish va eng muhimi, mamlakat aholisining sezilarli darajada ko‘payishi, uning
yashash sharoitlari va sog‘lig‘i, hamda turmush tarzini yaxshilash zarurligidan tobora
ko‘proq tashvishlanmoqda

Energiya resurslari xavfsizligi, atrof-muhit va radiatsiyaviy xavfsizlik hamda
Ijtimoiy vaziyatni hisobga olgan holda O‘zbekistonning past uglerodli rivojlanish
yo‘liga o‘tish imkoniyatlari tahlil gilinadi.

Kalit so‘zlar: energiya manbai, past uglerodli rivojlanish yo‘li, qayta
tiklanadigan energiya, shamol elektr stantsiyasi, yoqilg‘i iste’moli.

JHepropecypcHble, IK0JIOrH4ecKHe, COLUATbHbIC ACTIEKThI IIePexXoa
Y30exkucrana Ha HU3KOYIJIEPOAHOE pa3BUTHE

Baxunos P.AL, Tamxues V.A.Y, Kucenesa E..Y, IOcynos qm.T.2, Maxammanues ®.M.!

YUnemumym npobnem snepeemuxu AH PYs3,
V36exucman, 100084, Tawxenm, yn. Yuneuza Aummamosa 2B
men.: +998(90) 315-66-59, *e-mail: ipea2010@mail.ru
2epeanckuii NOTUMeXHUYeCKUl UHCIMUMYM,
V3bexucman, ®epeana, yn. Papeona 86

men.: +998(93) 555-18-58

AnHoTranus. B Y306ekucrane o6octpuiach 03a004€HHOCTh, KaK 9KOJIOTHYECKOM
CUTyallueH, CKIaabIBaromecss B [leHTpanbHO-a3MaTCKOM PETrHOHE, B CBS3U C
AHTPOIIOTCHHOMN JIEATEITLHOCTHIO U AKOJIOTHYECKOM KaTacTpodoil ApaibCKOTo MOps U
C HEOOXOIMMOCTBIO 00ECIICUEHUSI CHIDKCHHSI HETaTUBHBIX MTOCJIC/ICTBUM €€ BIHSHUS, a
TaK)Xe€ C HEOOXOIUMOCTBIO JTOCTHXKCHHS YCTOWYMBOTO SKOJOTHYECKOTO Iporpecca,
COLMAJIBHOTO Pa3BUTHS U TJIABHOE - YIYUYIICHUS KU3HEHHBIX YCJIOBUN CYIIECTBEHHO
BO3POCIIICH YUCIEHHOCTH HACEJICHUsSI CTPaHbl, YCIOBUM €ro >KM3HEOOEeCICUeHUs U
310pOBBSI.

C yd4eToM acIeKTOB SHEPropecypCcHOM OO0eCIEUeHHOCTH, HKOJOTUYECKON U
paaualMoOHHON 0€30MMacHOCTH, COLIMATBLHOM CUTYaIluu aHAJTM3UPYIOTCS BO3MOXKHOCTH
nepexojia Y30eKucTaHa Ha HU3KOYTJIEPOAHBIN MyTh pa3BUTHSL.

KiaroueBble cjioBa: >HEPropecypc, HU3KOYIJIIEPOAHBIM IyThb Pa3BUTHS,
BO300HOBIIsIEMAst YHEPTETHUKA, BETPOAICKTPOCTAHITNS, TOTUIUBOMIOTPEOICHHE.
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Energy, environmental, social aspects of Uzbekistan's transition
to low-carbon development

Zahidov R.A.%, Tadjiev U.A.Y", Kiseleva E.l., Yusupov Dsh.T.2, Makhammadiev F.M.*

YInstitute of Energy Problems of the Uzbekistan Academy of Sciences,
2B Chingiz Aytmatov str., 100084, Tashkent, Uzbekistan
tel.: +998(90) 315-66-59, *e-mail: ipea2010@mail.ru
2Fergana polytechnic institute,
86 Fergana str., Fergana, Uzbekistan,
tel.: +998(93) 555-18-58

Annotation. In Uzbekistan, concern has intensified both about the environmental
situation in the Central Asian region in connection with anthropogenic activities and
the ecological catastrophe of the Aral Sea with the need to reduce the negative
consequences of its influence, and the need to achieve a sustainable ecological process,
social development and, most importantly, - to improve the living conditions of a
significantly increased population of the country, its living conditions and health.

Taking into account the aspects of energy resource security, environmental and
radiation safety, and the social situation, the possibilities of Uzbekistan's transition to
a low-carbon path of development are analyzed.

Keywords: energy resource, low-carbon path of development, renewable energy,
wind farm, fuel consumption.

Binolarning energiya samaradorligini oshirish uchun fugarolik qurilishida
quyosh me’morchiligi tamoyillaridan foydalanish

Yelistratov V.V.*, Krasnojen S.Ye.

Buyuk Petr nomidagi Sankt-Peterburg politexnika universiteti,
Rossiya, 195251, Sankt-Peterburg, Politexnicheskaya ko ‘ch., 29
“e-mail: elistratov@spbstu.ru,
e-mail: krasnozhen.se@edu.spbstu.ru,

Annotatsiya. Dunyoda sodir bo‘layotgan global isish jarayonlari inson faoliyati
bilan ham bog‘lig, shuning uchun gazilma yoqilg‘iga va antropogen issigxona gazlari
chigindilariga bog‘liglikni kamaytirish yo‘llarini izlash bo‘yicha tadqgiqotlar bugungi
kun uchun dolzarb mavzu hisoblanadi. XEA ma’lumotlariga ko‘ra, 2021 yil da global
migyosda karbonat angidrid chigindilarining taxminan 37 foizi qurilish sanoati
hissasiga to‘g‘ri kelgan.

Magolada fugarolik binolarini  ekspluatatsiya qilishda uglerod izini
minimallashtirishga garatilgan hatti-harakatlar quyosh me’morchiligi prinsiplaridan
foydalangan holda amalga oshirilishi lozimligi asoslab berilgan, passiv va faol quyosh
me’morchiligi, energiya samarador va energiya tejamkorlik choralari uchta asosiy
xususiyatga ko‘ra prinsiplar tasnifi ishlab chiqilgan.

Passiv quyosh me’morchiligi choralariga binoning magbul yo‘nalishi bo‘yicha
yechimlar, to‘suvchi konstruksiyalar orqali issiqlik tushishi va yo‘qotishlarini
kamaytirish, ayvonli quyosh nuridan himoyalovchi vositalardan foydalanish choralari
taklif etiladi. Quyosh me’morchiligi sohasining asosiy rivojlantiruvchi yo‘nalishi
sifatida gayta tiklanadigan energiya manbalari asosidagi qurilmalardan foydalanishni
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amalga joriy etish taklif etiladi. Energiya samaradorlik choralariga energiya tejamkor
yoritish, aglli uyni boshqgarish tizimi, rekuperatorlar, issiqlik nasoslari va boshgalarni
joriy etishni 0‘z ichiga olgan chora-tadbirlar taklif etiladi.

Quyosh me’morchiligi tamoyillari Rossiya Federatsiyasining Kaliningrad
viloyatida joylashgan turar-joy binosini loyihalash misolida amalga oshirilgan.

Issiglik muhandislik hisob-kitoblari ob’ektning energetik pasportini yaratish usuli
yordamida amalga oshirildi, passiv quyosh me’morchiligi choralari joriy etildi va
natijada binoni “A+” energiya tejash sinfiga kirishiga imkon berdi.

Faol quyosh me’morchiligining prinsiplari umumiy maydoni 4,5 m2 bo‘lgan
vakuumli quyosh isitgich kollektoridan foydalangan holda issig suv ta’minoti tizimini
yaratish; bino tomiga elektr energiyasi bilan ta’minlash uchun 3,56 kW quvvatga ega
quyosh fotoelektrik panellarini joylashtirish uchun foydalanilgan.

Isitish uchun energiya samarador va energiya tejamkor choralar sifatida o‘rtacha
issiglik uzatish koeffitsienti 1 kW va elektr quvvati 3,58 bo‘lgan havo-suv issiglik
nasosi qo‘llanilgan.

Kalit so‘zlar: iqlim o‘zgarishi, daryo oqimi, suvdan foydalanuvchilar,
gidroenergetika majmualari, ish tartibi, optimallashtirish, GES, quyosh fotoelektr
stansiyasi, shamol elektr stansiyasi.

Hcnoan3oBanue INPUHIIUIIOB COJIHEYHOM APXUTEKTYPLI B I'PAKAAHCKOM
CTPOUTECIBLCTBE IJIA MOBLIINICHUA 3HepF03(l)(l)eKTl/lBHOCTI/I SHaHHﬁ

Emucrparos B.B.”, Kpacnoxen C.E.

Canxm-Ilemepbypeckuii nonumexuuuecxkuti ynugepcumem Ilempa Benukozo,
Poccus, 195251, Canxkm-Ilemepbype, yn. Illonumexnuueckas, 29
“e-mail: elistratov@spbstu.ru,
e-mail: krasnozhen.se@edu.spbstu.ru,

AnHotanus. [lpoucxonsnye B MHUpE MpoLecChl TI00aIbHOIO MOTEIICHUS
CBA3aHBl U C JEATEIBHOCTBIO YEJIOBEKA, IO3TOMY aKTyaJlbHOW TEMOM SBISIOTCA
VCCJIE0OBAHMS 110 MTOMCKY IyTE€W CHUYKEHUS 3aBUCUMOCTH OT HCKOIAEMOT0 TOIUIMBA U
AHTPOIIOT€HHBIX BHIOPOCOB MapHUKOBBIX Ta3oB. [lo manueimM IEA nHa 2021 r., kK
CTPOUTENHHON OTPACIu OTHOCSIT OK0JIO 37% OOIIEMUPOBBIX BHIOPOCOB YTIIEKUCIOTO
rasa.

JlelicTBHs, HampaBiICHHBIE HAa MHUHUMM3ALMUIO YIJIEPOJHOrO Cliena IIpu
AKCIUTyaTallui TPAKIAHCKUX 3[JaHUH, 11eJ1ecO000pa3Ho MPOBOJUTH C UCIOIb30BAHUEM
MIPUHIUMIIOB COJIHEYHOM apXuTeKTyphl. Pazpaborana kinaccudukanus MPUHIIMIIOB C
pa30MeHreM Ha TPU OCHOBHBIX NpHU3HAKa — MEPOIPHUSATHS MACCUBHOM U aKTUBHOM
COJIHEUHOW  apXWTEKTypbl, dSHeprodh(exTuBHBIE W  dHEprocoOeperarmme
MEpONPHUATHS.

K meponpusiThsiM nacCUBHOW COJHEYHOW apXUTEKTYpPbl MPEAJIAracTcsi OTHECTH
pEelIeHUs] 0 ONTUMAJIbHOM OpPHUEHTALMM 3[1aHWs, BHEAPEHHUIO MEPONPHUITHIA IO
CHW)KEHUIO TEIUIOBBIX MOTEPh M MOCTYIUIEHUH 4Yepe3 OrpakAaroliue KOHCTPYKLIMH,
WCIIOJIb30BAHUIO  HABECHBIX  COJHLUE3AIUTHBIX  KO3BIPBKOB. K aKTMBHBIM
MEpPONPUATUAM COJTHEYHOM apXUTEKTYphl IMPEIIAraercsi OTHECTH BHEAPEHHE
YCTAaHOBOK  BO300OHOBIJISIEMBIX HMCTOYHMKOB dHepruu. K sHeproappekTuBHbIM
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MEPOTIPUATUAM MPEJIaraeTcsi OTHECTH BHEIPEHUE IHEProcOeperaroiero OCBEIeHus,
CHUCTEMBI YIIPABICHUS «YMHBIN JJOM», PEKYTIEpaTOPOB, TEIJIOBBIX HACOCOB U JIP.

[IpyHIMIOBI ~ COJIHEYHOM  apXUTEKTYpPhl  pEM30BaHbl HAa  MNpPUMEPE
MIPOCKTUPOBAHMS KUJIOTO 37AHUS, PACMoIokeHHOTro B KammHuHTpaackon obmacTu
P®.

BrinosHeHbl TEMIOTEXHUYECKHE pPACUeThl C HCIOJIb30BAaHUEM METOJIUKHU
CO3JaHUsl DHEPreTUYECKOTO TMachopTa O0BEKTa, B paMKaX KOTOPOTO BHEIPEHBI
MEPOTIPUSATHS NTACCUBHON COJIHEUHOM apXUTEKTYPbl, TO3BOJIMBIINE 00ECIIEUUTh KI1acc
AHEProcOepeKeHUs 31aHusT «A+».

[IprHIMIIBI aKTUBHOM COJIHEYHOM ApXUTEKTYPbl UCIOJIB30BAHBI: - ISl CO3IaHUS
CUCTEMBI TOpPSIYET0 BOJOCHAOXKEHMSI C MOMOIIbI0 BaKyyMHUPOBAaHHOTO COJHEYHOIO
TEIJIOBOTO  KOJUIEKTOpa o0med miomanso 4.5 M2 - 1ud  obecnedeHus
AJIIEKTPOCHAOKEHUSI HA KPBIIIE Pa3MEIIeHbl COTHEUHbIE (OTOIIEKTPUUECKUE TTaHEH
MOIIHOCTBIO 3.56 KBT.

B kauectBe 3Hepros(h(peKTUBHBIX U COEPETAIOIUX MEPOTPUITHI 111 OTOIUICHUS
WCMOJIb30BaH BO3AYIIHO-BOJASHOM TEIIOBOM HACOC MOIIHOCTHIO 1 kBT co cpennum
ko3 unreHTom Terorpancpopmariuu 3.58.

KuroueBble c10Ba: colHEUHAs apXUTEKTYpa, SHEProdPHEKTUBHOCTH, COJTHEUHAS
SHEPrusi, BO3OOHOBIIAEMbIE HICTOUHUKHU SHEPTHUH, SHEPTrodhPEKTUBHOE KUIOE€ 3aHUE.

Application of the principles of solar architecture in civil engineering
for improving the energy efficiency of buildings

Elistratov VV.V.”, Krasnozhen S.E.

Peter the Great st. Petersburg Polytechnic University,
29, Politekhnicheskaya str., 195251, St Petersburg, Russia
“e-mail: elistratov@spbstu.ru,
e-mail: krasnozhen.se@edu.spbstu.ru,

Abstract. The processes of global warming taking place in the world are
associated with human activities, therefore, research on the reduction of
dependence on fossil fuels and greenhouse gas emissions is an actual topic for
scientists. 37% of all carbon emissions in 2021 come from the construction industry

Application of the principles of solar architecture offer solutions to minimize
the carbon footprint of the operation of civil buildings. A classification of principles
was developed according to the three main categories — measures of passive and
active solar architecture, energy-efficient and energy-saving measures.

To reduce the carbon footprint in the operation of civil buildings, the
principles of solar architecture proposed to apply. They include measures to reduce
the heat loss of enclosing structures, energy consumption through energy-efficient
technologies, passive and active technologies that use of the solar energy.

Passive solar architecture measures include optimizing building orientation,
reducing heat losses and gains through the building envelope, and using awnings
to protect against solar gain. The active measures of solar architecture include the
introduction of renewable energy sources. Energy-efficient measures include the
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iImplementation of energy-saving lighting, smart home control systems,
recuperators, heat pumps, etc.

The principles of solar architecture are implemented on the example of
designing a redisential building located in the Kaliningrad region of the Russian
Federation.

Measures of passive solar architecture were introduced, heat engineering
calculations were carried out using the energy passport methodology, that ensured
the energy saving class of the building A +.

The principles of active solar architecture were used to create a hot water
system using an evacuated solar thermal collector with a total area of 4.5 m? and a
power supply system using solar photovoltaic panels with a capacity of 3.56 kW.

As an energy-efficient and energy-saving measure for heating, an air-to-water
heat pump with an electric power of 1 kW with an average heat transfer coefficient
of 3.58 was used.

Keywords: solar architecture, energy efficiency, solar energy, renewable energy
sources, energy-efficient residential building.

Energiya samaradorligini oshirish uchun markazlashtirilmagan energetika
tizimiga asoslangan qayta tiklanadigan energiyadan kombinatsiyalashgan
tarzda foydalanish

Muxammadiev M.M., Urishev B.

KomOuHupoOBaHHOE MCIOJIB30BAHUE BO300OHOBJ/ISIEMbIX HCTOYHMKOB JHEPT UM
Ha 0a3e IeleHTPAJTU30BAHHON YIHEProcUCTEMbI /IJI51 OBBILLIEHMSI
3¢ ¢eKTUBHOCTH IHEPIroCHADKEHH S

MyxammanueB M.M., Ypuiues b.

Tawkenmckuti 2ocyoapcmeeHublil mexuuyeckuil ynueepcumem umenu Mciama Kapumosa,
Vsoexucman, 100095, Tawkenm, yn. Ynusepcmumemcxas, 2

men.: +998(90)034-92-96

AnHoramusi. [lpuBeneHsl cBejeHHs 1O paboTaMm, OCYIIECTBISIEMbIM B
V30ekucrtane Il pa3BUTHS U MPEOOpPa30BaHUS IHEPTETHUECKON MH(PPACTPYKTYpHI.
PaccMoTpenbsl MeTOIBI ONpPEAEHEHHsS OCHOBHBIX JSHEPreTUYECKUX IMApamMeTpPOB
MPEAIoaraeMoro TaluMapIKaHCKOr0 THUAPOIHEPTOKOMIUIEKCA, COCTOSIIETO U3
HAaCOCHOM CTaHIIMH, BOJIOXPaHUJIUIIA, BETPOIICKTPUUECKOHN, (POTOIICKTPUIECKON U
TUPOIICKTPUIECKOU CTaHIUMH, MPEACTABJISAIOLIETO coboit JIOKAJIbHY 1O
(mereHTpaTM30BaHHYIO) YHEPrOCHCTEMY, HMEIOIIYI0O BO3MOXHOCTH OOMEHHBATHCS
SHEPTUEH C LIEHTPAIM30BAHHOW dHEProcucTeMou. [IpuBeeHsl pe3yibTaThl PacueTOB
1o omnpeeneHruo 3PpGHEeKTUBHOCTH MPEJI0KEHHON YHEPTrOCUCTEMBI, MOTy4aeMOl 13-
3a Pa3HOCTHM CTOMMOCTH DJICKTPOAHEPIMU IO CPABHEHUIO C LEHTPAIM30BAHHOMU
SHEPrOCUCTEMOM U COKPALLIECHHS SMHUCCUHN YIJIEKUCIIOTO rasa.

KiroueBbie cioBa: (QOTOINCKTPUUECKUE CTAHIIUU, BETPOIICKTPUUICCKUE
CTaHIMU, TUAPOIICKTPOCTAHIMU, ACLEHTPAIN30BaHHAS DHEPrOCUCTEMA, HACOCHAas
CTaHLMS, TpaUK Harpy3KH.
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Combined use of renewable energy sources based on a decentralized
energy system to improve energy supply efficiency

Mukhammadiev M.M., Urishev B.

Tashkent state technical university named after Islam Karimov
2, University str., 100095, Tashkent, Uzbekistan
tel.: +998(90)034-92-96; “e-mail: abdurauf9222@mail.ru

Abstract. Information is given on the work carried out in the Uzbekistan for the
development and transformation of the energy infrastructure. The methods for
determining the main energy parameters of the proposed Talimarjan hydropower
complex, consisting of a pumping stations, a reservoir, a wind, photovoltaic and
hydroelectric power station, which is a local (decentralized) energy system that can
exchange energy with a centralized energy system, are considered. The results of
calculations to determine the efficiency of the proposed energy system, obtained due
to the difference in the cost of electricity compared to the centralized energy system
and the reduction of carbon dioxide emissions, are presented.

Key words: photovoltaic power plants, wind power plants, hydro power plants,
decentralized energy system, pumping station, load schedule.

Infraqgizil isitish paytida mahsulotlarda harorat maydonini hisobiy — nazariy
tadqiq qgilish

Kenjaev I.G., Abdiraxman uulu K., Abulova N.L., Tursunbaev J.J.

PacuyeTHO-TeopeTHYECKOE MCCIIEI0BAHUE TEMIIEPATYPHOIO 10JIA
B NPOAYKTAX NPH HH(PPAKPACHOM HArpeBe

Kenskaes U.T'.1, AGnpipaxman yyiy K.2, A6ynosa H.JI.*", Typcyn6aes JK.K.!

YOwickuii 2ocyoapcmesennviii ynusepcumem, Koipaviscman
2.0w yn.Jlenuna, 331.men: +996777044408
kenjaevig@rambler.ru
2fncmumym npupoouwix pecypcoe FOO HAH KP
Kuvipevizcman 2. Ows, yn. Kapumosa 31 a, men: +996778892424
3Owickuii mexnonoeuueckuii ynusepcumem um. axao. M.M.Aoviwesa
Kuipevizscman e. Ows, yn. Ucanosa 81 men: +996772618872, abulova79@mail.ru

AHHoOTaums. B cratbe mpuBeeHbl pe3yJIbTaThl TEOPETUUECKUX UCCIIETOBAHUM
10 U3y4YEHUI0 0OCOOCHHOCTH MpOIecca CYyIIKY TpU UHPPAKPaCHOM HarpeBe MPOIyKTOB
U TEIJIOMacCOOOMEHHBIE TPOIIECChI, TPOUCXOAIINE B HUX MPU UX HHPPAKpaCHOM
o6sryyeHuu. Llenbro mpoBeAEHHBIX PACUETHO-TECOPETUUECKUX UCCIICIOBAHUN SBISUIUCH
OTIPENICNICHUS] TeMIIEPaTypPHOIro MOJsl MpU WHPPaKPaCHOM HarpeBe BHICYIIMBAEMOTO
MPOAYKTa B COJIHEUHOW CYIIWJIBHOM YCTaHOBKE. B mccienoBaHMsAX HCIOIB30BaH
METOI MaTEeMaTHYECKOTO MO/JICJTUPOBAHUS TENI000MEHHBIX MPOILIECCOB.
YcTaHoBI€HO, YTO MPHU HArpeBe MPOAYKTa M3 Pa3HbIX CTOPOH MpH HHGpaKpacHOM
TETJIOBOM 00pabOTKe MPOUCXOANUT TaK Ha3bIBAEMbIN MPUHIIUII CYTIEPIIO3UIINH, T.€. 32
CYET YCWJICHUSI CYMMAapHOIO TEMJIOBOIO MOTOKA YCKOPSIETCS MPOLECC CYILKHU.

KiroueBble cjioBa: ricmapeHne, TEMIOBON OalaHC, N3ITy4YeHHE, TeIJIOBOU MOTOK,
CYTEPIIO3HIIHS, TETIOMPOBOAHOCTD, TEMITEpaTypa, HHGpaKpacCHOE U3TyUEHHUE.
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Computational and theoretical study of the temperature field in products
under infrared heating

Kenzhaev 1.G.}, Abdyrakhmanuulu K.2, Abdulova N.L.3, Tursunbayev Zh.Zh.!

10sh State University, 331, Lenin str., Osh, Kyrgyzstan tel:+996777044408
2Institute of Natural Resources Institute of Natural Resources of the Southern Branch
of the National Academy of Sciences of the Kyrgyz Republic
3la Karimova str., Osh, Kyrgyzstan, tel: +996778892424
30sh Technological University named after akad. M.M.Adysheva
81 Isanova str., Osh, Kyrgyzstan tel: +996772618872, abulova79@mail.ru

Annotation. The article presents the results of the theoretical studies carried out
to study the features of the drying process with infrared heating of products and the
heat and mass transfer processes occurring in them with their infrared radiation. The
purpose of the computational and theoretical studies was to determine the temperature
field during infrared heating of the dried product in a solar dryer. The research uses the
method of mathematical modeling of heat exchange processes. It has been established
that heating the product from different sides during infrared heat treatment takes place
the principle of superposition, i.e. due to the increase in the total heat flow, the drying
process is accelerated.

Keywords: evaporation, thermal balance, radiation, heat flux, superposition,
thermal conductivity, temperature, infrared radiation.

Tog¢ jinslarni gayta ishlashning past uglerodli texnologiyalari
M.S.Payzullaxanov!”, O.R.Parpiev?, R.Yu.Akbarov!, AAXolmatov?, N.X.Karshieva®

10 ZR FA Materialshunoslik nstituti,
Uzbekiston, 100084 Toshkent, Chingiz Aytmatov ko ‘chasi, 2-B
tel.: 717225300; “e-mail: fayz@bk.ru
2Farg ‘ona politexnika instituti,
Uzbekiston, 150100 Farg ‘ona, Farg ‘ona ko ‘chasi, 86 uy tel.: 73 2411303
3].A. Karimov nomidagi Toshkent davlat texnika universiteti
Uzbekiston 100095, Toshkent, Universitet ko ‘chasi, 2 uy, tel.:712464600

Annotatsiya. Tog* jinslari va metallurgiya chigindilarini oksidi holatidan
gaytarish usuli bilan metallarni olish uchun kam uglerodli texnologiyalarni yaratish
uchun oyna-konsentratsiya tizimlariga asoslangan quyosh qurilmalaridan foydalanish
imkoniyatlari tahlil gilinadi. Tog‘-metallurgiya jarayonlari chigindilarini gayta ishlash
muammosini hal gilish uchun tog‘-kon va metallurgiya chigindilarini to‘g‘ridan-to‘g‘ri
metall gazib olinadigan chigindixonalar yaginida gayta ishlash imkonini beruvchi
mobil, ixcham quyosh qurilmalaridan foydalanish taklif yetiladi. Kon chigindilaridan
metallarni olish magsadida gayta ishlash uchun boyitish fabrikasining geometrik va
optik-yenergetik parametrlari hisoblanadi. Ko‘zgular tizimi geliostat (100 m?) va 12 m
diametrli paraboloid shaklidagi konsentratordan iborat bo‘lgan nurlanish giymati 0,07
W/sm? va ko‘zgularni aks yettiruvchi 0,9 (konsentrator va geliostat uchun ham xuddi
shunday), tog ‘jinslarini yeritish uchun yetarli zichlikka yega bo‘lgan quyosh nurlari
ogimini yo‘naltira oladi. Kam uglerodli texnologiya sifatida metalllarni quyosh
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yenergiyasidan olish metallurgiya jarayonlarida mugobil bo‘lib, atrof-muhitning
karbonat angidrid bilan go‘shimcha ifloslanishini oldini oladi.

Kalit so‘zlar: quyosh kontsentratorlari, ko‘zgu kontsentratsion tizimlari, yuqori
oqgim zichligi, materiallarni gayta ishlash, metallarni gazib olish.

Hn31c0yr.11ep0uﬂble TEXHOJOI'nHu nepepaﬁoTKn TOPHBIX NOPOA

IMaitsymnaxanos M.C.Y", Tlaprimes O.P.1, Ax6apos P.JO.%, Xonmaros A.A .2,
Kapmmena H.X.3
Y Unemumym mamepuanosedenus Axademuu nayx Pecny6nuxu Y3bexucman,
Vabexucman, 100084, Tawkenm, yn. Yuneuza Aimmamosa 2-b
men.: 717225300; “e-mail: fayz@bk.ru
2Depeanckuti NOIUMEXHUYeCKUT UHCIUMYM,
Vabexucman, 150100, @epeana. yn.@epeanckas 86.men.: 73 2411303
$Tawkenmexuii 2ocyoapcmeennviii mexnuueckuii yuueepcumem um.Mcrama Kapumosa
Vsbexucman, 100095, Tawkenm. yn. YVuusepcumemckas 2, men.: 712464600

AnHoTanus. [IpoaHanu3upoBaHbl BO3MOXHOCTH HCIIOJIB30BAaHUS COJHEYHBIX
YCTAaHOBOK HAa OCHOBE 3€pPKaJbHO-KOHLEHTPUPYIOIIUX CHUCTEM I CO3JIaHHUS
HU3KOYTJIEPOAHBIX TEXHOJOTUHU NepepabOTKU TOPHBIX MOPOA M METaJUIypTrU4eCKUX
OTXOJIOB C LENBI0 MOJYYEHHs] METAJUIOB METOJOM BOCCTAHOBJIEHUS U3 UX OKCHJIHBIX
cocrossHuil.  Jlng  pewmeHuss  OpoOiaemMbl  YTUIM3alUMU  OTXOJOB  TOPHO-
METaJTypruuecKoro npoiecca mpeajiaraeTcsi HCroiab30BaTh MOOUIIbHBIE KOMITAKTHBIE
COJIHEUYHbIE  YCTAaHOBKH,  IO3BOJIIOIIME  MPOBECTH  NEpepaboTKy  TOpHO-
METAJTypruuecKux OTXOJOB MPSMO B HEMOCPEICTBEHHON OJIM30CTH OTBAJIOB C
M3BJICUCHUEM METAJUIOB. PaccuMTaHbl T€OMETPUYECKHE W ONTHKO-DHEPreTHUYECKUE
napameTpbl KOHIEHTpaTtopa Juisl nepepaboTKU C LEJIbI0 WU3BJICUYECHHS] METAIJIOB W3
OTXO/IOB TOPHOPYAHOW mpoMmbllUIeHHOCTU. CHcTema 3epkaji, COCTOosIas U3
remrocrara (100M?) ¥ KOHIIEHTpaTopa MapaboIouIHON GOPMBI AMAMETPOM 12M mpH
3HaueHuy nanaromeil paguamuu 0.07 Br/cm? u kosddunuenta orpaskenus 3epkain 0.9
(omMHAKOBBIMU JJIsI KOHIICHTpATOpa M TeIHOocTaTa), MOXKET C(POKYyCHpOBaTh MOTOK
COJIHEYHOT'O M3JIy4YEHHS C JOCTATOYHOW IS IUIABJIIEHHS TOPHBIX NOPOJ IJIOTHOCTHIO.
ConHedHOe U3BIECYEHUE METAIUIOB, KAK HU3KOYTJIEPOHAsI TEXHOJIOTHUS, MOYKET CTATh
aIbTEPHATUBHBIM B METAJUTYPIrUYECKUX MPOLECCAX, NIPEIOTBPAIas JONOJHUTEIBHOE
3arpsiHEHUE OKPYIKAIOIIEH Cpeabl YTIECKUCIBIM I'a30M.

Kurouesnbie CJI0BAa: COJIHEYHBIE KOHLIEHTPATOPBHlI, 3epKaJIbHO
KOHIEHTPUPYIOIIME CHCTEMbI, BBICOKHE IUIOTHOCTH IIOTOKa, MepepaboTka
MaTepHualoB, U3BJICYEHHE METAIIIIOB.
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Low-carbon rock processing technologies

Paizullakhanov M.S.Y*, Parpiev O.R.%, Akbarov R.Yu.}, Holmatov A.A.?, Karshieva N.H.3

!Material sciences institute of the academy of sciences Republic of Uzbekistan,
2-B, Chingiz Aytmatov str., 100084, Tashkent, Uzbekistan, tel.: 717225300
2Fergana Politechnical institute,

86 Fergana str., 150100, Fergana, Uzbekistan, tel.: 73 2411303
Tashkent state technical university named after 1.A.Karimov
2 University str., 100095, Tashkent, Uzbekistan
tel.:712464600; “e-mail: fayz@bk.ru

Abstract. The possibilities of using of solar installations based on mirror-
concentrating systems for creating low-carbon technologies for processing rocks and
metallurgical wastes in order to obtain metals by the reduction method from their oxide
states are analyzed. To solve the problem of waste disposal of the mining and
metallurgical process, it is proposed to use mobile, compact solar installations that
allow the processing of mining and metallurgical waste directly in the immediate
vicinity of dumps with the extraction of metals. The geometric and optical-energy
parameters of the concentrator for processing in order to extract metals from mining
wastes are calculated. A system of mirrors consisting of a heliostat (100 m?) and a
paraboloid concentrator 13 m in diameter with an incident radiation value of 0.07
W/cm? and a reflectance of mirrors of 0.9 (the same for the concentrator and heliostat)
can focused the solar radiation flux with a density sufficient to melt rocks. Solar
extraction of metals as a low carbon technology can become an alternative in
metallurgical processes, preventing additional pollution of the environment with
carbon dioxide.

Keywords: solar concentrators, mirror concentrating systems, high flux densities,
material processing, metal recovery.

Past bosimli suv ogimlariga moslashtirilgan mikrogidroelektrostantsiya
tuzilishini ishlab chigish va matematik modellashtirish

Mamedov R.A.**, Uzoqov G.N.?, Safarov A.B.}, Xatamov |.A.2

1Buxoro muhandislik-texnologiya instituti
2Qarshi muhandislik-igtisodiyot instituti

Annotatsiya. Ushbu magolada Buxoro viloyati hududida joylashgan irrigatsiya
tizimining gidroenergetika salohiyati resurslarini baholash natijalari, past bosimli suv
ogimlarida samarali ishlashga moslashtirilgan mikrogidroelektrostantsiyani loyihalash
hamda modellashtirish natijalari keltirilgan. Sug‘orish kanalidagi suv sathining
o‘zgaruvchanligini hisobga olgan holda, elektr energiyasini uzluksiz ishlab chigarish
uchun panton shaklida suzuvchi bazadan foydalanish imkoniyatlari asoslanadi.
Mikrogidroelektrostantsiyaning konstruktiv o‘lchamlari va energiya parametrlarining
suv oqgimi tezligi va darajasining o‘zgarishiga bog‘ligligini tavsiflovchi matematik
modellar va algoritmlar ishlab chigilgan. Pichogning old qismi bilan o‘zaro
ta’sirlashganda suv ogimining kuchini oshirish va pichogning orga tomonidan o‘zaro
ta’sir giladigan suv g‘ildiragining harakatiga to‘sqinlik giladigan kuchlarni kamaytirish
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uchun pichoglarning giyalik burchagining magbul giymatini aniglash usuli taklif
etiladi.. Past aylanish tezligida elektr energiyasini bargaror ishlab chigarish imkonini
beruvchi ko‘p qutbli elektr generatorini modellashtirish natijalari keltirilgan. Buxoro
viloyati irrigatsiya tizimining suv sarfi 1-4 m/s oralig‘ida o‘zgarishi aniglandi. Buxoro
viloyati irrigatsiya tizimining gidroenergetika salohiyati resurslari Energiya daraxti
usuli asosida 202,4 GW*soatga baholandi. Sug‘orish kanalining past bosimli suv
ogimlariga moslashtirilgan quvvati 1,5 kW bo‘lgan mikrogidroelektrostantsiyaning
energiya parametrlari natijalarini olishda Matlab/Simulink tizimida yaratilgan
simulyatsiya modelidan foydalanildi. Geometrik gonunlarga asoslanib, suv g‘ildiragi
pichoglarining optimal giyalik burchagi aniglandi, B=30"ga teng. Simulyatsiya asosida
turli xil suv ogimlarida suv g‘ildiragi samaradorligining maksimal giymati 32% ni
tashkil etishi aniglandi. Yaxshilangan past tezlikda ishlaydigan elektr generatoridan
foydalanish energiya ishlab chigarishni 25% ga oshirish imkonini beradi. Buxoro
viloyati sug‘orish tizimining past bosimli suv ogimlariga moslashtirilgan ushbu
mikrogidroelektrostantsiyadan foydalanish markazlashgan elektr ta’minotidan uzoqda
joylashgan mabhalliy iste’molchilarni ishonchli va uzluksiz elektr energiyasi bilan
ta’minlash imkonini bermoqda.

Kalit sozlar: suv g‘ildiragi, Amu-Buxoro kanali, suv ogimi, suv ogimi tezligi,
gidroenergetika salohiyati, samaradorlik.

Pa3pa60TRa KOHCTPYKIIMA U MATEMATHIECCKOEC MOACITUPOBAHUE
MHKPOTHAPOIJICKTPOCTAHIINH, aHaHTHpOBaHHOﬁ K HU3KOHAIMOPHBIM BOJI0TOKaM

Mawmenos P.A.Y, V3akos I'.H.2, Cadapos A.B.}, Xatamos 1.A.?

L Byxapckuii unocenepno-mexrnonozuveckuii uncmumym,
Vsbexucman, 200100, byxapa, yr. K. Mypmasaesa, 15, men.: +998(93) 960-93-39
2 Kapuuunckuii uHIICeHEPHO-IKOHOMUYECKUTE UHCIUMYym,
Vsoexucman, 180100, Kapwwu, yn. Mycmaxunnux, 225.
men.: +998(90) 876-05-45, “e-mail: rasul_91-92@mail.ru

AHHOTanus. B craree mnOpencTaBlieHbl PE3YNbTaTbl OLICHKHM PECYpPCOB
THUAPOIHEPTETUICCKOTO MOTCHIIMAIA UPPUTAITMOHHOW CHUCTEMBI, PAcIOIOKEHHON Ha
Teppuropun byxapckoit 007aCTH, TPOEKTHUPOBAHUS MHUKPOTHUIPOIIEKTPOCTAHITUH,
aganTUpoBaHHOM 1 3(h(PEeKTHBHOM pabOThl B HU3KOHAIIOPHBIX BOJIOTOKAX, a TaKKe
pe3yabTaThl  MOJEIMPOBAHUSA. YUHUTHIBas HU3MEHYMBOCTH YPOBHS BOIBI B
OpOCUTEIIFHOM KaHalle OOOCHOBaHbI BO3MOXXHOCTH HWCIOJIb30BAaHUS IIJIABYy4YErO
OCHOBaHHWS B BHJIC€ IOHTOHOB [IJIi HEMPEPHIBHOW BBIPAOOTKU DICKTPOIHEPTHH.
Pa3zpaboranbsl MmaremMarnyeckue MOJEIN U alTOPUTMBI, OMUCHIBAIONINE 3aBUCUMOCTD
KOHCTPYKTHBHBIX pasMepoB u DHEPTETUICCKUX rmapameTpoB
MHUKPOTHIPOICKTPOCTAHIIMA OT CKOPOCTH W W3MEHEHHs ypOBHS TMOTOKa Bombl. C
IIEJIBI0 YBEIMUCHHUS CUJIBI TTIOTOKA BOJIBI ITPH BO3JICHCTBHH O MEPEAHION YacTh JIOTIACTH
U yYMEHBIIEHUS CWJIBI, TIPEIATCTBYIONICH  JBIDKEHHUIO  BOISHOTO  KoJeca,
BO3JICHCTBYIONIETO ¢ OOpaTHOW CTOPOHBI Ha JIOMACTH, IPEIIOKEHA METOIUKa
OmpeNiesieHus] ONTUMAJBLHOTO 3HAa4YeHHWs yIila HakjgoHa Jjonactedd. I[IpencraBieHsl
pe3yNIbTaThl MOJICIMPOBAHUSI MHOTOIOJIFOCHOTO JJIEKTPOreHepaTopa, MO3BOJISIOIIETO
CTAOWIIBHO BBIPAOATHIBATH AJIICKTPOIHEPTHIO MPU MAJIBIX CKOPOCTSIX BpamieHus. bbuio
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YCTaHOBJIEHO, YTO CKOPOCTh IIOTOKa BOJABI OPOCHUTEIBHOM cHCTeMbl byxapckoi
oOmactu wu3MeHSTCS B Auamasone 1-4 m/c. Pecypchl THUApPOIHEPTETHUECKOTO
MOTEHIMaIa UppUTallMOHHON crcTeMbl Byxapckoit oonactu ouenens! kak 202,4 'Bt-u
HAa OCHOBaHHM MeToAa «DHEPreTHYecKoro jaepeBay. llpu momydeHHH pe3ylbTaToB
HHEPTeTUUYECKUX IMapaMeTPOB MUKPOTHIPOIIEKTPOCTAHIIMM MOITHOCTBhIO 1,5 kBT,
aJIalITHPOBAHHOM K HU3KOHAMOPHBIM BOJOTOKAaM OpPOCUTENBHOTO KaHana Obuia
HCIIOIBL30BaHa MMUTAIMOHHAs MOJEJb, co3manHas B cucteMe Matlab/Simulink. Ha
OCHOBAaHUU TE€OMETPUYECKUX 3aKOHOB OIPEAEIEH ONTHMAJbHBIA Yrojd HaKIOHa
JIOTIACTEH BOASHOIO KoJieca, paBHblit f=30". ITyTeM MOAETMPOBaHNs yCTAHOBJIEHO, YTO
makcumanbHoe 3HaueHue KIIJ[ BonsiHOTrO Kojeca mpH pa3iMyHBIX CKOPOCTSAX MOTOKA
Boabpl cocraBisgeT 32%. [lpumMeHeHHE yCOBEPIIEHCTBOBAHHOIO THUXOXOAHOIO
AIIEKTPOreHEepaTopa MO3BOJSET YBEIMYUTh BbIpaOOTKY dHepruu Ha 25%.
Hcnonp30BaHue  JaHHONM  MHMKPOTHIPO3JIEKTPOCTAHIIMM,  aJalTHPOBAaHHOM K
HU3KOHAMOPHBIM  BOJOTOKAaM HMPPHUTAlMOHHONW cucTeMbl byxapckoil oOmactu,
MO3BOJISIET 00ECNEYUTh HANECKHON M OecrepeOONMHON 3JEeKTPOIHEPrUeil JIOKAIbHBIX
noTpeduTeNe, pacoI0KEHHBIX BAATH OT IEHTPAIU30BAHHOTO JIEKTPOCHAOKEHHS.

KiaroueBbie CiioBa: BOAsHOE Kojeco, AMy-byxapCkuil KaHaji, pacxoid BOJBI,
CKOPOCTBH IMOTOKA BOJIbI, TUPOIHEPTETUUECKUN TOTEHIIUANT, KO (UIIUEHT IMOJIE3HOTO
NEUCTBUS.

Design development and mathematical modeling of a micro hydro power plant
adapted to low-pressure watercourses

Mamedov R.A.1*, Uzakov G.N.2, Safarov A.B.1, Khatamov I.A.2

!Bukhara Engineering Technological Institute,
15, K. Murtazaeva str., 200100, Bukhara, Uzbekistan
tel.: +998(93) 960-93-39
2Karshi Engineering-Economics Institute,
225, Mustakillik str., 180100, Karshi, Uzbekistan
tel.: +998(90) 876-05-45, “e-mail: rasul_91-92@mail.ru

Annotation. This article presents the results of assessing the resources of the
hydropower potential of the irrigation system located on the territory of the Bukhara
region, designing a micro hydro power plant adapted for efficient operation in low-
pressure watercourses, as well as modeling results. Taking into account the variability
of the water level in the irrigation canal, the possibilities of using a floating base in the
form of pontons for continuous generation of electricity are substantiated.
Mathematical models and algorithms have been developed that describe the
dependence of the structural dimensions and energy parameters of a micro hydro power
plant on the speed and change in the level of water flow. In order to increase the force
of the water flow when interacting with the front part of the blade and reduce the forces
that prevent the movement of the water wheel interacting from the back side of the
blade, a method is proposed for determining the optimal value of the angle of
inclination of the blades. The results of simulation of a multi-pole electric generator,
which allows stable generation of electricity at low rotation speeds, are presented. It
was found that the water flow rate of the irrigation system of the Bukhara region will
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change in the range of 1-4 m/s. The resources of the hydropower potential of the
irrigation system of the Bukhara region were estimated at 202.4 GWh based on the
Energy Tree method. When obtaining the results of the energy parameters of a micro
hydro power plant with a capacity of 1.5 kW adapted to low-pressure watercourses of
an irrigation canal, a simulation model created in the Matlab/Simulink system was
used. Based on geometric laws, the optimal angle of inclination of the water wheel
blades was determined equal to B=30". Based on the simulation, it was found that the
maximum value of the water wheel efficiency at various water flow rates is 32%. The
use of an improved low-speed electric generator allows to increase energy production
by 25%. The use of this micro hydro power plant adapted to low-pressure watercourses
of the irrigation system of the Bukhara region can provide local consumers located far
from the centralized power supply with reliable and uninterrupted electricity.

Keywords: water wheel, Amu-Bukhara canal, water flow rate, water flow speed,
hydropower potential, efficiency.

O‘rnatilgan quvvati 20 kW bo‘lgan fotoelektrik stansiyaning mahalliy elektr
tarmoqgga ulanish nuqtasidagi kuchlanish va tok kuchi
garmonikalarining tadqiqi

Matchanov N.A., Mirzayev A.A., Xasanov G*.X., Sodiqov F.F., Xudaynazarov A.R.

Qayta tiklanuvchi energiya manbalari milliy ilmiy tadgigot instituti
Toshkent sh., Chingiz Aytmatov ko ‘chasi 2 B uy, 2 korpus. e-mail: info@nires.uz

Annotatsiya. Ushbu maqolada quvvati 20 kW bo‘lgan fotoelektrik stansiya
mahalliy elektr tarmoq bilan «on-grid» rejimda paralel ishlaganda stansiyaning elektr
tarmog‘iga ulanish nugtasidagi parametrlari tadqiqgi natijalari keltirilgan. On-grid ish
rejimidagi FES elektr tarmoqg bilan ishlaganda invertordan uzatilayotgan signalni
garmonik ko‘rsatkichlari standartlarda ko‘rsatilgan diapazonda yotishi va elektr tarmoq
garmonik ko‘rsatkichlariga salbiy ta’sir ko‘rsatmasligi aniglandi. Bunda xafli sanalgan
3,5 va 7-kuchlanish garmonikalarida kuchlanish miqgdori o‘rta giymatda 1.1 V ga
o‘zgarishi aniglandi. Elektr tarmoqdagi kuchlanish umumiy garmonik buzilishi THDy
= 2.20% dan THDy=1.51% gacha va tok umumiy garmonik buzilishini THD, =1.72%
dan THD, =1.29% gacha pasayishi kuzatildi.

Kalit so‘zlar: Fotoelektrik stansiya, kuchlanish garmonikasi, tok kuchi,
kuchlanish, invertor, elektr tarmog.

I'apMoHUKHM HANIPSAYKEHUSA U TOKA B TOYKeE NOJAKJIIOYEeHHUs (POTOITEKTPUIECKOM
CTAHIMU MOITHOCTHIO 20 KBT K JIOKAJILHOM 3JIEKTPHYECKON ceTH

MaruanoB H.A., Mup3aeB A.A., XacanoB I'.X., CogukoB @.®., Xyzaaiinazapos A.Il.

Hayuonanvnuiii Hayuno-ucciedo8amenbekutl UHCIMUMYm 60300H08ISEMbIX UCTIOYHUKOG
onepeuu 2. Tawxenm, yn. Quneuza Aimmamosa 2b, info@nires.uz

AnHoTanusi. B paGote mpencraBieHbl pe3yabTaThl UCCICIOBAHUS TapaMETPOB
AIEKTPUUECKON CeTH B TOUKE MOAKIIOYeHHs (oTodnekrpuyeckoi ctaHuuu (PIC)
MomHOCThIO 20 KBT K JIOKaNbHOH 3JIEKTPUYCCKOM CeTH B pexume “on-grid”.
ITokazano, yto npu napamienbHoi padore @IC ¢ ITESKTPUUECKON CETHIO B PEXKUME
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paboTel  “ON-grid”, rapMoHHMYECKHE IapaMeTphl CHTHala, I[epPeIaBaeMoro OT
MHBEPTOPA K CETH, JIEKAT B MpEAENax, YKa3aHHbIX B CTAaHAAPTaX, U HE MPEBBIILIAIOT
JOIYCTUMBIX 3HaUeHn. OOHApy>KEHO U3MEHEHHE CPETHUX 3HAYEHU I HANPSKEHUI Ha
3,5 u 7-oii rapmonmkax Ha 1,1 B. VYcranoBmeHno, uyTo, 00mue TapMOHUYECKUE
uckaxenus HanpsokeHus (THDy) u Toka (THD)) B aiekTpruyecKoi CeTH CHU3WIHACH C
THDy = 2,20 % mo THDy = 1,51 %, u ¢ THD, = 1,72 % no THD, = 1,29 %,
COOTBETCTBEHHO.

KiroueBble ciaoBa: (oTodsIeKTpUYECKast CTaHIUS, TapMOHUKH TOoKa U
HaIpPsDKEHHS, TAPMOHUYECKOE MCKAKEHUE HAIPSIKECHUS, UHBEPTOP, DJICKTPUUECKAs
CETb.

Voltage and current harmonics at the connection point of the photovoltaic plant
with an installed capacity of 20 kW to the local power grid

Matchanov N.A., Mirzayev A.A., Xasanov G.X., Sodiqov F.F., Xudaynazarov A.P.

National Scientific Research Institute of Renewable Energy Sources
2B Chingiz Aitmatov str. 100084, Tashkent, Uzbekistan info@nires.uz

Abstract. This paper presents the results of a study of the parameters at the
connection point of a photovoltaic station with a power of 20 kW to the local electrical
network in the “on-grid” mode. It is shown that when the photovoltaic station operates
in the “on-grid” operating mode in parallel with the electrical grid, the harmonic
parameters of the signal transmitted from the inverter lie within the limits specified in
the standards and do not exceed the permissible values. It was found that the change in
the average values of harmonic voltages at the 3,5th and 7th harmonics by 1.1 V. It
was found that the total voltage (THDy) and current (THD,) harmonic distortions in
the electrical grid decreased from THDy = 2.20% to THDy = 1.51%, and from THD,
= 1.72% to THD, = 1.29%, respectively.

Keywords: photovoltaic power station, voltage and current harmonics, total
voltage (current) harmonic distortion, inverter, electrical grid.

Fotoelektrik modullarning Volt-Amper tavfsiflarini aniglash usuli va natijalarni
verifikatsiyalash

Axadov J.Z., Rasaxodjaev B.S., Mirolimov A.l., Ahmadjonov U.Z., Qo‘ldoshev G.O.

O ‘zbekiston Respublikasi Energetika vazirligi huzuridagi Qayta tiklanuvchi energiya milliy
tadgiqot instituti
100084, Toshkent, Chingiz Aytmatov ko ‘chasi 2B, 2-bino.
Tel.: (+998) 71 235-03-77, Faks: (+998) 71 235-03-77
e-mail: info@nires.uz

Annotatsiya. Maqolada fotoelektrik modullarning voltamper xususiyatlarini
(VAX tadqiqgi qilish uslubi va Qayta tiklanuvchi energiya manbalari milliy ilmiy-
tadgigot institutida (QTEMMITI) akkreditatsiyadan o‘tgan laboratoriyadagi tajriba
natijalarini verifikatsiyalash bo‘yicha tadgiqotlar keltirilgan. Sinovlar xalgaro
elektrotexnika komissiyasining (XEK) 60904-1-2013 “Fotovoltaik qurilmalar. 1-gism.
Voltamper xususiyatlarini o‘lchash” standartiga muvofiq amalga oshirildi. Ishlab
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chigilgan sinov qurilmalari, sinov uslublari va tabiiy sharoitda o‘tkazilgan tajriba
natijalari tagdim etilgan, Prova, Solmetric, Digital Anemometer va boshga
kalibrlangan yuqori aniglikdagi o‘lchov asboblari go‘llaniladi. O‘Ichov anigligi 1
foizgacha ekanligi aniglandi.

Kalit so‘zlar:  Fotoelektrik  modullar,  volt-amper  xarakteristikasi,
akkreditatsiyalangan laboratoriya, sinov texnikasi, sinov stendlari, verifikatsiya.

Metoa onpeaesieHUs BOJbTAMIIEPHBIX XaPAKTEPUCTHK (POTOIIEKTPUIECKHUX
MoOayJied U Bepu(puKanus pe3yabTaToB

AxanoB XK.3., Pacaxomxaes b.C., Muponumos A.U., AxmamkonoB Y.3., Kynngames I'.O.

Hayuonanvhuiii nayuno-ucciedosamenbCKutl UHCIMUMYmM 60300H06IAEMbIX UCHOYHUKA dHepaUU
npu Munucmepcmae snepeemuku Pecnyoniuxu Y30exucman
100084, Tawxenm, ynuya Yuneusa Atimmamosa 25, Y36exucman
Ten.: (+998) 71 235-03-77, @axc: (+998) 71 235-03-77
e-mail: info@nires.uz

AnHoTtauus. B paGore npeacTaBieHbl UCCIIEIOBAHUS METOAUKUA OMPEACIICHUS
BOJIbT-aMIEPHBIX XapakTepucTuk (BAX) ¢doTosnekTpuyeckux MOAyseil U MpoBEpKa
pe3yiabTaTOB  aKKpeAUTOBaHHOW  jabopatopuu  HarmumoHalbHOrOo  Hay4dHO-
MCCJIEI0BATENbCKOTO MHCTUTYTa BO30OHOBIsIEMBIX HCTOUHUKOB dHeprun (HHUNBD).
HcnpiTanuss OPOBOAWINCH B COOTBETCTBUHM CO CTaHAApTOM MexayHapoIHON
AIEKTPOTEXHUYECKOU KOMHCCUU (M3K) 60904-1-2013 «ITpubopsr
dotoanekrpuyeckue. Yactp 1. VI3MepeHue BOJIbTAMIIEPHBIX XapaKTEPUCTHK.
[IpencraBnensl pa3pabOTaHHBIC HCTBITATEIbHBIE CTEHIBI, METOAUKUA HCHIBITAHUNA U
pe3yJIbTaThl SKCIIEPUMEHTOB B HATYPHBIX YCIOBHUSX, UCIIOIB3YIOTCSI KAJIMOPOBAHHbBIC
BBICOKOTOYHBIC TPUOOPEI, Takue Kak Prova, Solmetric, Digital Anemometer u npyrue.
Y CcTaHOBIIEHO, UTO TOYHOCTh U3MEPEHU COCTABIISIET A0 | MpoLEeHTA.

KiawueBbie ciaoBa:  (QOTOIEKTPUYECKHE  MOAYJM,  BOJIbT-aMIepHas
XapaKTepUCTHKA,  aKKpEIUTOBaHHAas  JiabopaTopusi, METOAMKA  HUCHBITAHUS,
WCTIBITATENIbHBIC CTEH/IbI, BepUDUKALIHS.

Methodology for determining the volt-ampere characteristics of photovoltaic
modules and verification the results

Akhadov J.Z., Rasakhodzhaev B.S., Mirolimov A.l., Akhmadjonov U.Z., Kuldashev G.O.

National scientific research institute of renewable energy sources under the Ministry of Energy of
the Republic of Uzbekistan
2B Chingiz Aitmatov str. 100084, Tashkent, Uzbekistan
Tel.: (+998) 71 235-03-77, Fax: (+998) 71 235-03-77
e-mail: info@nires.uz

Abstract. The paper presents studies of the methodology for determining the
current-voltage characteristics (CVVC) of photovoltaic modules and verification of the
results of an accredited laboratory of the National Research Institute for Renewable
Energy Sources (NNIIVE). The tests were carried out in accordance with the
International Electrotechnical Commission (IEC) 60904-1-2013 "Photovoltaic
devices. Part 1. Measurement of current-voltage characteristics." The developed
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stands, test methods and results of experiments in natural conditions are presented,
calibrated high-precision instruments such as Prova, Solmetric, Digital Anemometer
and others are used. It is established that the measurement accuracy is up to 1 percent.

Keywords: photovoltaic modules, current-voltage characteristics, accredited
laboratory, test procedure, test benches, verification.

Chorvachilik obyektlari misolida issiglik ta’minoti va shamollatish tizimini
ta’minlash uchun biogaz qurilmasining tuzilmaviy,
texnologik va energetik parametrlari

Avezova N.R., Usmanov A.Yu. Kuralov M.A.

KoHCTPYKTHBHO-TEXHOJIOTHYECKHUE U IJHEPreTHYeCKue napaMeTpbl 0Mora3oBoii
YCTAaHOBKH /151 o0ecrieYeHusl CUCTeMbl TEIVIOCHAOKeHUS] U BEHTHIIS LA
Ha nMpuMepe 00beKTa KOPOBHUKA

Asesosa H.P.1?, Vemanos AJO.M" Kypanos M.AL

L dusuro-mexnuyeckuii uncmumym Axademuu nayk Pecnybnuxu Y36exucman,
Vsbexucman, 100084, Tawkenm, yn. Yuneuza Aiimmamosa, 25
2 HayuoHanbHwlii HAY4HO-UCCI008AMeNbCKULI UHCIMUMYNT 60300HOBIAMbIX UCIOYHUKOE SHEPUL
Vsbexucman, 100084, Tawkenm, yn. Yuneuza Aiimmamosa, 25
*e-mail: usmonov_abdurauf@mail.ru

AHHoTanusi. B pabore npeacraBieHbl pe3yabTaThl paci€TOB KOHCTPYKTHBHO-
TEXHOJIOTMYECKUX [TapaMeTpoB OMOra30BOro yCTpoicTBa M rabapuThl METAaHTEHKA JJIsI
00€CIeUEHNs CHCTEMBI TEMIIOCHA0KEHHUS M BEHTUIISLUN KOPOBHUKA 00beMoM 6000 m>
Ha 300 roJIoB KpymHOro poraroro ckora. Ha oOcCHOBe mokazarened KOJIMYeCTBa
MPOU3BEJICHHOTO OHorasa Mo MecsiaMm, OINPEAENCHbl CIEAYIOINUE IOKAa3aTeIu
OMOra3oBOM YCTAaHOBKHM: TOAOBas MPOU3BOJUTEIBHOCTb U 3IHEProd(p(HeKTUBHOCTD,
CpaBHUTENbHAs TOJ0Basl MPOU3BOAUTEIBHOCTh KOMMEPUYECKOTro OMorasa, yjaelibHas
CYyTOYHAasi IPOU3BOJAUTEILHOCTh TOBAPHOIO OMOTra3a M KOJIMYECTBO CIKOHOMIIEHHOTO
YCJIOBHOT'O TOIUIMBA.

[IpenBapuTenbHble pacyeThl MOKAa3bIBAIOT, YTO HCIOJb30BAHME OHOra3zoBOU
YCTaHOBKHU B CHCTEME 000TrpeBa U BEHTWISIIIMM KOPOBHUKA TTO3BOJIUT COKOHOMHUTH 4,14
TOHHBI YCJIOBHOT'O TOIUIMBA B TOJ.

KaroueBble cjioBa: Ouora3oBasi yCTaHOBKAa, MUKPOKJIMMAT, IHEPreTHYECKUE
XapaKTePUCTHKH, TETUIOCHAOKEHUE.

Structural, technological and energy parameters of a biogas installations for
providing a heat supply and ventilation system on the example
of a cowshed object

Avezova N.R.}2 Usmanov A.Yu.” Kuralov M.A L

Physical-Technical Institute of the Uzbekistan Academy of Sciences
2B, Chingiz Aytmatov Str., 100084, Tashkent, Uzbekistan
2National research institute of renewable energy sources
2, Chingiz Aytmatov Str., 100084, Tashkent, Uzbekistan
*e-mail: usmonov_abdurauf@mail.ru
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Abstract. This paper presents the calculations results of the design and
technological parameters of a biogas installations and the dimensions of the digester to
provide a heat supply and ventilation system for a cowshed with a volume of 6000 m3
for 300 cattle. Based on the indicators of the amount of biogas produced by months,
the following indicators of the biogas installations were determined: annual
productivity and energy efficiency; comparative annual productivity of commercial
biogas; specific daily productivity of commercial biogas and the amount of saved
conventional fuel.

Preliminary calculations show that the use of a biogas installations in the heating
and ventilation system of the cowshed will save 4.14 tons of fuel equivalent per a year.

Keywords: biogas installations, microclimate, energy characteristics, heat

supply.

Quritish-sovitish kameralarining issiglik-sovuglik ta’minoti tizimlarida
qguyosh-issiglik nasosli qurilmalardan foydalanishning energetik samaradorligi

Uzakov G.N.**, Ibragimov U.X., Ruzikulov G.Yu., Kuziev O.A.

5 ! Kapwiu myxanouciuk-uxkmucoouém uncmumymu,
Vsbexucmon, 180100, Kapwu waxpu, Mycmaxuniux kyuacub 225 yi
men.: +990 876 05 45; *e-mail: uzogov66@mail.ru

Annotatsiya: Qishlog xo‘jaligida meva-sabzavot mahsulotlarini quritish,
sovutish va saglash energiyani ko‘p talab giladigan texnologik jarayonlar hisoblanadi.
O‘zbekistonda qgishlog xo‘jaligi mahsulotlarini quritish uchun solishtirma energiya
sarfi 3,0+7,5 kW h/kg, sovutish va saqlash uchun esa 3,0+3,5 kW h/kg ni tashkil etadi.
An’anaviy quritgichlar va sovutish kameralarining yuqori energiya sig‘imi, elektr
energiyast, issiqlik va sun’iy sovuqlikni ishlab chiqarish xarajatlarining oshishi quritish
va sovutish tizimlari uchun energiya tejovchi uskunalarni yaratishni talab giladi.
Mahsulotlarni quritish va sovutish inshootlarini issiglik va sovuq bilan ta’minlash
tizimlarida an’anaviy energiyani tejash usullaridan biri energiya tejamkor quyosh
issiglik qurilmalari va issiglik nasoslaridan foydalanish hisoblanadi.

Tadgigotning magsadi meva va sabzavot mahsulotlarini quritish va saglash uchun
kombinatsiyalangan inshootda issiglik nasoslari va quyosh havo kollektorlaridan
foydalanishning energiya samaradorligini issiglik-texnik tahlil qilishdir. Tadgiqot
obyekti sifatida issiglik nasosi, quyosh havo kollektori, quyosh issiglik energiyasi
akkumulyatori va chigindi issiglikni utilizatsiya qilish tizimlarini oz ichiga olgan
kombinatsiyalangan quritish va sovutish qurilma olingan.

Magolada quyosh energiyasidan samarali foydalanish va issiglik nasosining
kondensatoridan chigadigan issiglik chigindilarini utilizatsiya gilish, shuningdek,
issiglik chiqindilarini rekuperatsiyasini ta’minlaydigan mahsulotlarni quritish va
sovutish uchun kombinatsiyalangan quyosh issiglik nasosli tizimining texnologik
sxemasi ishlab chigilgan. Quritish va sovutish kameralarining harorat-namlik rejimini
tadqiqg qilish, kombinatsiyalangan inshootning energiya balansini tahlil gilish asosida
bir vagtning o°zida sovitish kamerasini sovuglik va quritish kamerasini issiglik bilan
ta’minlaydigan bug® kompressorli issiglik nasoslaridan foydalanishning energiya
samaradorligi aniglangan.
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Kalit so‘zlar: havo quyosh kollektori, issiglik nasosi, quritish kamerasi, sovutish
kamerasi, gayta tiklanadigan energiya manbalari, quyosh energiyasi, energetik
samaradorlik, harorat rejimi, havo harorati, issiglik balansi.

BHCPFCTI/I‘IGCKaH 3(l)(l)eKTl/lBHOCTl) NMPUMEHECHUSA COTHEYHO-TCIIJIOHACOCHBIX
YCTAaHOBOK B CUCTEMaAX TeHHOXHaHOCHaﬁmeHHH
CyHIHJILHO-XOJIOIlHJILHOﬁ KaMepbl

V3akos I'.H.2*, U6parumos V.X., Pysuxynos I'.IO., Kysues O.A.

! Kapuwunckuii unocenepro-s>konomuteckuii uncmumym,
Vabexucman, 180100, e. Kapwu, yn. Mycmaxuniniux 225
men.: +990 876 05 45; *e-mail: uzoqove6@mail.ru

AHHOTamuMs. B cenbckoM XO034HCTBE TEXHOJIOTMUECKHE IPOLECCHl CYIIKH,
OXJAKICHUS W XpaHeHWs I10J00BOIHbIX npoxaykToB (IIOIl)  sBustorces
SHEProeMKHUMHU Ipoleccamu. B Y30eknucrane yeabHblil pacXo] S3HEPTUU MPU CYLIKE
CeNbXO3MPOAYKTOB coctaBister 3,0+7,5 kBT vac/kr, a mpu XOJI0JUIBHOM XPaHEHHUH
ITOIT B mpenenax 3,0+ 3,5 kBt uwac/kr. Breicokas sHEproeMKOCTh TPagUIIMOHHBIX
CYIINJIBHBIX YCTAHOBOK U XOJIOJMUJIBHBIX KaMep, MOBBILIEHUE 3aTPaT HAa IPOU3BOICTBO
AJIEKTPOPHEPIUH, TEIUla U  HCKYCCTBEHHOTO  XoJjloja TpeOyrT  CO3/aHus
sHEeprocOeperaromx 000pyI0BaHUN CYIIUIbHO-XOJOAMWIBHBIX cucTeM. OOHUM HU3
CHOCOOOB 3KOHOMHUHU TPAAMIIMOHHOW PHEPrUM B CUCTEMax TEIIOXJIaJl0CHA0KEHUs
coopykeHMi mia cymkud u  oxnaxaeHus [IOII  saBisgercss npuMmeHeHue
AHEProd((HEKTUBHBIX COJHEYHBIX TEIUIOBBIX YCTAHOBOK M TEIUIOBBIX HACOCOB C
peKyInepalueil TemIoBbIX BHIOPOCOB.

[lenpro McciienOBaHUS SABISIETCA TEIUIOTEXHUYECKUN AHAIN3 JHEPreTUYECKOU
(¢ (PEKTUBHOCTH TPUMEHEHUS TEIUIOBBIX HACOCOB M COJHEYHBIX BO3AYILIHBIX
KOJUIEKTOPOB B KOMOMHUPOBAHHOM COOPYXEHUM I CYIIKM M XpaHEHUs
IJI0/TOOBOIIHBIX TPOAYKTOB. OOBEKT HCCIEAOBAaHUS - KOMOMHUPOBAHHAS CYIIHIIBHO-
XOJIONWJIbHASA YCTAaHOBKA, HMMEIOMIAs B COCTABE TEIUIOBOM HACOC, COJHEYHBIN
BO3AYIIHBIN KOJUICKTOP, AKKyMYJIATOP COJIHEYHOM TEIUIOBOM DHEPIrMU U CHUCTEMY
pexkynepanuu OpocoBOro Teria.

Pa3paborana  TexHojOruMueckass cxemMa KOMOWHHUPOBAHHON  COJIHEYHO-
TEIJIOHACOCHOM cucTembl s cymku u oxyaxnaenus [IOII, kotopas oOecneunBaer
3¢ (}eKTUBHOE HCIIOJIB30BAHUE COJHEYHOM DSHEPrud W YTWIM3AIMH TEIUIOBBIX
BBIOPOCOB KOHJIEHCATOpa TEIJIOBOIO HAcoca, a TaKkKe PEHUPKYISIUH TEIIOBBIX
BBIOPOCOB  CYHIMJIBHOM Kamepbl. Ha ocHOBe pe3ynbTaTOB  HUCCIEIOBAHUS
TEMIIEPATYPHO- BIIAJKHOCTHOT'O PEKMMa CYIIMIIbHOM U XOJOAWIBHOW KaMepbl, aHAJIN3a
DHEPreTUYECKOTO OamaHca ~ KOMOMHHPOBAHHOTO COOpYKEHUsI  TOKa3zaHa
sHepreruyeckass 3((EKTUBHOCTh TMPUMEHEHHS] MapOKOMIPECCHUOHHBIX TETUIOBBIX
HAacoCcoB JUIsi  OJHOBPEMEHHOIO  OXJaXAECHUS  XOJOAWIBHOM  KaMepbl W
TEMJOCHAOKEHUS CYIIWIBHOW KaMepbl C IeJIbl0 AKOHOMHUHU TpPaJUIMOHHBIX
HSHEPropecypcoB U UCMOIb30BaHKE OPOCOBBIX HCTOYHUKOB TEIIJIOBOM SHEPTUH.

KiaroueBble cj10Ba: BO3AYILIHBIM COJIHEUHBIM KOJUIEKTOP, TEILUIOBOM HACOC,
CYLIWJIbHAS KaMepa, XOJOIWJIbHas KaMepa, BO30OHOBIIsIEMble MCTOYHHKH YHEPTHUH,
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COJIHEYHAsi DSHEprusi, 3HepreTudeckas >(QPEKTUBHOCTb, TEMIIEPATYPHBIA PEXUM,
TEeMIIepaTypa BO3/1yXa, TEIJIOBOU OanaHc.

Energy efficiency of the application of solar heat pump installations in the heat
and cool supply systems of the drying and refrigeration chamber

Uzakov G.N.**, Ibragimov U.X., Ruziqulov G.Y., Kuziev O.A.

1 Karshi engineering economic institute,
225, Mustagqillik str., 180100, Karshi, Uzbekistan
tel.: +990 876 05 45; *e-mail: uzoqov66@mail.ru

Abstract. In agriculture, the technological processes of drying, cooling and
storing fruit and vegetable products (POP) are energy-intensive processes. In
Uzbekistan, the specific energy consumption for drying agricultural products is 3.0+7.5
kWh/kg, and for refrigeration storage of POP within the range of 3.0+3.5 kWh/kg. The
high energy intensity of traditional dryers and refrigeration chambers, the increase in
the cost of generating electricity, heat and artificial cold require the creation of energy-
saving equipment for drying and refrigeration systems. One of the ways to save
traditional energy in the systems of heat and cold supply of facilities for drying and
cooling EPP is the use of energy-efficient solar thermal installations and heat pumps
with recovery of thermal emissions.

The aim of the study is a thermotechnical analysis of the energy efficiency of the
use of heat pumps and solar air collectors in a combined facility for drying and storing
fruit and vegetable products. The object of study is a combined drying and refrigeration
unit, which includes a heat pump, a solar air collector, a solar thermal energy
accumulator and waste heat recovery systems.

It have been developed a technological scheme of a combined solar heat pump
system for drying and cooling EPP, which ensures the efficient use of solar energy and
the utilization of thermal emissions from the heat pump condenser, as well as the
recycling of thermal emissions from the drying chamber. Based on the results of a study
of the temperature-humidity regime of the drying and refrigerating chambers, an
analysis of the energy balance of the combined structure, the energy efficiency of
vapor-compression heat pumps using for simultaneous cooling of the refrigerating
chamber and heat supply of the drying chamber in order to save traditional energy
resources and use of thermal energy waste sources is shown.

Keywords: air solar collector, heat pump, drying chamber, cold chamber,
renewable energy sources, solar energy, energy efficiency, temperature regime, air
temperature, heat balance.
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“O¢‘zsanoatqurilishbank” Aksiyadorlik Tijorat Banki Qoraqgalpogq mintagaviy
filialining elektr ta’minoti tizimi uchun quyosh energiyasi asosida magbul texnik
yechimlarni tanlash va asoslash

Avezova N.R.1, Raximov E.Yu.!, Dalmuradova N.N.%, 1zzatillaev J.0.}?, Voxidov A.U.1,
Tarasenko A.B.3, Yuldashev I.1.%, Matkarimov X.N.4, Yadgarov B.S.*

10 ‘zbekiston Respublikasi Energetika vazirligi huzuridagi Qayta tiklanuvchi energiya manbalari
milliy tadgiqot instituti.
100084, Toshkent, Chingiz Aytmatov ko ‘chasi 2B, 2-bino.
e-mail: *eyurakhimov@gmail.com
2 Toshkent irrigatsiva va qishlog xo ’jaligini mexanizatsiyalash muhandislari instituti MTU,
O ‘zbekiston, 100014, Toshkent, Qori Niyoziy ko chasi, 39
3Rossiya fanlar akademiyasi Yugori haroratlar birlashgan instituti,
Rossiya, 125412, Moskva, ljorskiy ko ‘chasi, 13-uy.
“Farg ‘ona politexnika instituti,
O ‘zbekiston, 150107, Farg ‘ona, Farg ‘ona ko ‘chasi 86-uy.

Annotasiya. Ushbu maqolada Qoragalpog‘istonning Nukus shahrida joylashgan
“O‘zsanoatqurilishbank” ATB yangi binosini elektr energiyasi bilan ta’minlash
magsadida fotoelektrik stansiyaning joylashuvi va quvvatini ogilona tanlash masalasi
yoritilgan. Shuningdek, ushbu ob’ekt joylashgan mintaqaning aktinometrik
ma’lumotlar bazasi asosida gayta tiklanadigan energiya manbalari (quyosh energiyasi)
salohiyati aniglangan. Bankning kunlik o‘rtacha soatlik iste’mol qiladigan elektr
energiyasi miqdori o‘rnatilishi rejalashtirilgan elektr jihozlarining quvvati va ishlash
vaqgtiga garab hisoblab chigilgan. Tanlangan tizimning o‘rtacha quvvat sarfi ish
kunlarida 48,3 kW tashkil giladi hamda ushbu tizim tarmoqdagi uzilishlarni hisobga
olgan holda go‘shimcha 80 kVA (uzluksiz quvvat manbai — UPS) orgali ta’minlangan.
Tanlangan tizimning energiya extiyojini fotoelektrik panellar yordamida goplash
bo‘yicha amalga oshirilgan dastlabki hisob-kitoblarga ko‘ra, binoning tom gismidan
maksimal darajada foydalangan holda umumiy quvvati 60,3 kW bo‘lgan fotoelektrik
stansiyani o‘rnatish mumkin ekanligi ochiglandi. Shuningdek, zamonaviy HOMER,
PV*SOL va PVsyst dasturiy mahsulotlaridan foydalangan holda fotoelektrik tizimning
6 xil stsenariylari ishlab chigilgan. Ko‘rib chigilgan stsenariylardan bankning elektr
ta’minoti tizimining ishonchliligini oshirish uchun eng magbul variantlar tanlandi
(fotoelektrik stantsiyadan foydalangan holda yillik elektr energiyasiga bo‘lgan
ehtiyojni  maksimal darajada qoplash kabi omillar), fotoelektrik panellarni
o‘rnatishning maqgbul yo‘nalishi va burchagi, ozini qoplash muddati, kerakli panellar
soni, zararli gazlar miqgdorini maksimal darajada kamaytirish hamdakeyin ushbu
tanlangan stsenariylar asosida tizimning texnik-igtisodiy va ekologik samaradorliklari
aniglangan.

Kalit so‘zlar: ATB “O°‘zsanoatqurilishbank”, “Green banking”, elektr ta’minoti,
iste’molchi, qayta tiklanuvchi energiya manbalari, HOMER, PV*SOL, PVsyst, quyosh
radiatsiyasi, modellashtirish, igtisodiy samaradorlik.
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Bb100p 1 000cHOBaHME PALIMOHAJIBHBIX TEXHHYECKHX PELICHUH 1JIA CHCTEM
3J1eKTpocHalkeHnsa Kapakannmakckoro pernoHanbHoro gpuimasa
AKDB «¥Y3npomMcTpoiidaHK» Ha OCHOBE COJTHEYHOH IHEPrumn

Asesosa H.P. !, Paxumos 2.10., Janmypanosa H.H.!, MU33artunnaes X.0.12,
Boxunos A.Y.!, Tapacenko A.B.5, FOanames U.1.1, Markapumos X.H.4, Sixrapos B.C.4
1Hauu0Haﬂbezﬁ HUU 60306H06151€MbIX UCMOUHUKOB DHEPIUU,
Vsoexucman, 100014, Tawkenm, yn. Yuneuza Aummamosa 2b,
e-mail: eyurakhimov@gmail.com
2 TawukenmceKutl UHCMUMym UHIICEHEPO8 UPPULAYULL U MEXAHUAYULL CeNbCKO20 XO3AICME,
V3oexucman, 100014, e. Tawxenm, ya. Kapu-Husazu, 39,
306veounennviii uncmumym evicoxux memnepamyp PAH,

Poccusa, 125412, Mocksa, Hocopckas yn., 13
ADepeancruii nonumexnuueckuil uncmumym,

Vsbexucman, 150107, @epeana, yn. @epeana 86

AHHOTanus. B craTtee paccmaTpuBaeTcsi BONPOC BbIOOpA MECTOIOJIOKEHUS U
MOIIIHOCTH  (DOTODJEKTPUUYECKON CTaHIIMM B PAIMOHAIBHOM BapwaHTe MJis
anekTpocHadxkeHus: HoBoro 31anust AKbB “Y3npomcTpoiibanka”, paciosl0)KeHHOIO B
r.Hykyce, Kapakanmakcran. Takke Ha OCHOBE aKTHHOMETPUUYECKON 0asbl JTaHHBIX
peruoHa, B KOTOPOM pAaCIOJIOKEH JIaHHBIM OOBEKT, OINpeAessieTcss MOTEHLHAl
BO300OHOBJISIEMBIX HUCTOYHUKOB JHEpruM (coiHeuHoil »sHeprum). KonnuectBo
AJIEKTPOIHEPTUU, KOTOPOE OaHK MOTPEOIISIET B CpeAHEM B TeueHHe | yac. B IeHb, ObLIO
paccurMTaHO MCXOJs M3 MOIIHOCTH M BPEMEHHU padOThl 3JEKTPONPUOOPOB, KOTOPHIE
IUIaHUpyeTcs ycTaHoBUTh. (CpenHee 3HepronorpediieHHe BbIOPAHHOW CHCTEMBI,
MOJIKJIFOUEHHUE K CETH KOTOPOH MpeayCcMaTpUBaJIOCh UePE3 aKKYyMYJISITOPHYIO OaTapero,
80 kBA (uctounuk Oecrnepedoiinoro snekrponutanuss — UPS), B pabouue nHu
cocrtapwiio 48,3 kBt. CornacHo mpenBapUTENBHBIM pacdeTaM, IPOBEAEHHBIM IS
KOMIIEHCAIIMK JTOTO DSHEPromoTpeOICHHs, BBIABICHA BO3MOXXHOCTh YCTAaHOBKH
(OTO’NEKTPUYECKON CTAHLIUKA HAa OCHOBE CETEBOM CHCTEMbI 0011Ie MOIIHOCTHIO 60,3
KBT, MakCMManbHO KCIONB3YS CEKUUIO KPBIIHK 3/1aHud. Takxke ObUIo pazpaboTaHo 6
pa3IMYHBIX CIICHApUEB pPa0OTHl CHCTEMBI C HCIOJIb30BAHUEM COBPEMEHHBIX
nporpammHubix TpoayktoB  HOMER, PV*SOL u PVsyst. M3 paccMOTpeHHBIX
clieHapueB ObulM BBIOpaHbI HamOoJee ONTUMAaJbHbIE BapUaHThl JAJIs MOBBIIICHUS
HaJISKHOCTU CHCTEMBI dJIEKTpOoCcHa0KeHns 0aHKa (Takue GaKkTOphl, KAK MAaKCUMabHOE
MOKPBITHE €KErOJAHBIX TMOTPEeOHOCTEH B DJIEKTPOIHEPTUU C  HCIIOJIIB30BAHHEM
(OTORNEKTPUUECKON CTaHIMM), OIpEAeSeHbl ONTHMAaJIbHOE HAmNpaBli€HHUE U Yol
YCTaHOBKH (DOTOIJIEKTPUUYECUX TTaHeJIel, MaJIblii IEPUO OKYIaeMOCTH, HEOOX0IMMOe
KOJIMYECTBO MaHeJeH, MAaKCUMAJIbHOE CHIKEHUE KOJMYECTBA BPEIHBIX I'a30B, 3aTEM
Ha OCHOBE 3THX CIICHApHUEB OINPEACIICHbl TEXHUKO-DKOHOMUYECKAs! U IKOJOTUYECKAs
3 PEeKTUBHOCTH.

KawueBbie caoBa: AKb  «Y3mpomcrpoitbank», «Green  bankingy,
AJIEKTPOCHAOXKEHUE, MOTPEOUTENh, BO30OHOBIsIeMble UCTOUHUKHU dHepruu, HOMER,
PV*SOL, PVsyst, cosHeuHas paauaius, MOJEIUPOBAHUE, HSKOHOMHYECKAsS
3 PEKTUBHOCTS.
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Selection and justification of rational technical solutions for power supply
systems of the Karakalpak regional branch of JSCB “Uzpromstroybank”
based on solar energy

Avezova N.R !, Rakhimov E.Yu?, Dalmuradova N.N %, Izzatillayev J.0%?, Vokhidov A.U 1,
Tarasenko A.B3, Yuldashev I.1.1, Matkarimov X.M.*, Yadgarov B.S.#

!National Research Institute of Renewable Energy Sources,
2B Chingiz Aitmatov str., 100014, Tashkent, Uzbekistan, e-mail: eyurakhimov@gmail.com
2 Tashkent Institute of Irrigation and Agricultural Mechanization Engineers NRU,
39 Kori Niyoziy str., 100014, Tashkent, Uzbekistan
3Joint Institute for High Temperatures of the Russian Academy of Sciences,
2 Bldg, 13, 1zhorskaya, Moscow, Russian Federation, 125412
“Fergana Polytechnical Institute,
86, Ferghana str., 150107, Ferghana, Uzbekistan

Abstract. This article discusses the issue of choosing the location and capacity of
a PV plant in a rational way for the power supply of the new building of
«Uzpromstroybank» located in Nukus, Karakalpakstan. Also, based on the
actinometric database of the region in which this object is located, the potential of
renewable energy sources (solar energy) is determined. The amount of electricity that
the bank consumes on average for one hour a day was calculated based on the power
and operating time of the electrical appliances that are planned to be installed. The
average power consumption of the selected system, the connection to the network of
which was provided through a rechargeable battery, 80 kVA (uninterruptible power
supply — UPS), on working days was 48.3 kW. According to preliminary calculations
carried out to compensate for this energy consumption, the possibility of installing a
PV based on a network system with a total capacity of 60.3 kW, using the roof section
of the building to the maximum. Also, 6 different scenarios of the system operation
were developed using modern software products HOMER, PV*SOL and PVsyst. From
the scenarios considered, the most optimal options were selected to increase the
reliability of the bank's power supply system (factors such as maximum coverage of
annual electricity needs using a PV plant), the optimal direction and angle of
installation of PV panels, a short payback period, the required number of panels, the
maximum reduction in the amount of harmful gases were determined, then based on
these scenarios, technical, economic and environmental efficiency.

Keywords: JSCB “Uzpromstroybank”, “Green banking”, power supply,
consumer, renewable energy sources, HOMER, PV*SOL, PVsyst, solar radiation,
modeling, economic efficiency.
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Quyoshiy isitishda binolarning issiglik himoyasi
Klichev Sh.1.Y*, Kenjaev 1.G.2, Zoxidov M.T.3, Marazakov Sh.A.?, Tasheva Sh.S.3

10 ‘zhekiston Respublikasi Fanlar Akademiyasining konstruktorlik byurosi va pilot ishlab chigarish
ilmiy-texnik markazi, O ‘zbekiston, 100125, Toshkent sh., Durmon yo ‘li ko ‘chasi, 33-uy
“e-mail klichevsh@list.ru
20 ‘sh Davlat Universiteti. Qirg ‘iziston Respublikasi, 723500, O ‘sh
$Toshkent arxitektura-qurilish instituti
Uzbekistan, 100011, Tashkent sh. Kichik xalka yo ‘li 7

Annotatsiya. Binolarning uch gavatli yopiq devorlari orgali statsionar bo‘lmagan
issiglik uzatishni hisoblash usuli taklif etiladi, bu tosigning o‘zgaruvchan tushishi va
oz nurlanishini va tashqi havo haroratini hisobga olgan holda farglanadi. Ushbu usul
bo‘yicha muammoni ragamli hal gilish algoritmi va dasturi ishlab chigilgan. "Oddiy"
devorning issiglik yo‘gotish dinamikasi va tashqi issiglik izolatsiyasi baholandi. Oddiy
devorning termal inersiyasi devorning tashqi va ichki yuzasining issiglik yo‘qotilishiga
va ular o‘rtasida yozishmalar o‘rnatish vaqtiga sezilarli ta’sir ko‘rsatishi aniglandi.
Shunday qilib, galinligi 1 mm bo‘lgan gatlamlari bo‘lgan uch gavatli devor uchun 4%
ogim farqi bilan yozishmalarni o‘rnatish vaqgti taxminan 24 soatni tashkil giladi, 5 mm
gatlam uchun u allagachon 250 soatdan ortiq, ya’ni.hatto oddiy devorlarda ham
statsionar rejim o‘rnatilmagan. Bunday holda, devor orgali issiglik yo“qotilishini to‘lig
tavsiflovchi parametr uning ichki yuzasining harorati hisoblanadi. Issiglik ogimlarini
radiatsiya va konveksiya bilan oddiy yig‘ish, aynigsa devorning tashqi yuzasida,
odatda odatdagidek, umuman to‘g‘ri emasligi, ularning belgilarini hisobga olish
kerakligi ko‘rsatilgan.

Kalit so‘zlar: ko‘p qatlamli o‘rab turgan devor konstruktsiyalari, statsionar
bo‘Imagan issiglik uzatish, konveksiya, radiatsiya, ragamli usullar, issiglik tenglamasi.

Tenuio3amura 3JaHUHA PHU COJTHEYHOM OTOIJICHUU
Knprues 11.M.Y, Kenskaes W.I".2, 3oxunos M.T.3, Mapaszaxos 111.A.2, Tamesa 111.C.3

Y Hayuno-mexnuueckuii yenmp ¢ Koncmpykmopckum 610po u onvimusim npouzsoocmeom AH PY3,
Vsbexucman, 100125, Tawxenm, yn. Jypmon tiyau 33, “e-mail klichevsh@list.ru
2Quwickuti Tocyoapcmeennwiii ynusepcumem. Pecnybauxa Koipevizeman, 723500, Ow
3 Tawkenmckutl apxumexmypHo-cmpoumenHoltl UHCIUMym
Vabexucman, 100011, Tawxenm yn. Kuuuk Xanxa viyau 7

AnHoraums. [IpennoxxeHa MeTouka pacueTa HeCTalIMOHAPHON TeIUIoNepeaun
4yepe3 TPEXCIOWHbIC OTPaXKIAIOIIME CTEHbl 3JaHUW, OTJIMYAIOMIASACS Y4YETOM
MEPEMEHHOTO TAJAr0IeT0 U COOCTBEHHOTO M3IIYYCHHS OTPAKICHUS U TEMIIEPATyPhI
Hapy>KHOTO Bo3ayxa. Pa3zpaboTaH anropuT™M U MpOTpaMMa UYUCICHHOTO PEIICHUS
3a7a4d 1Mo JaHHOW Meroauke. IIpoBeneHbl OLICHKM IWHAMUKW TEIJIOBBIX IOTEPh
«OOBIYHOIY» CTEHBI M C HapyXKHOW Teruiom3onsamnuei. [lomydeno, 4To TemioBas
WHEPITMOHHOCTh YK€ OOBIYHOW CTEHBI 3aMETHO BIHMSAET HA TEIUIOBBIE MOTEPH
Hapy>XHOM UM BHYTpPEHHEW IIOBEPXHOCTH CTEHHI U Ha BpPEMs YCTAHOBJICHHS
COOTBETCTBUS MEXAY HUMH. Tak, AJisl TPEXCIOMHOM CTEHKHU CO CIOSIMH TOJIIMHOM IO
I MM BpeMmsi yCTaHOBJIEHHSI COOTBETCTBHS MPU PA3HOCTU MOTOKOB B 4% cocTaBisieT
0KO0JI0 24 yac., ;i 5 MM clioeB yxke 6osee 250 yac., T.e. 1ake B OOBIYHBIX CTEHAX
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(aKkTUYECKH HE yCTAHABIMBAETCS CTAalMOHapHbIA pexxuM. [Ipu sToM mapamerpowm,
HauOosee IIOJIHO XapaKTEpHU3YIOIIUM TEIUIONOTEPH Yepe3 CTEHy SBISIETCA
TeMIiepaTypa €€ BHyTpeHHel noBepxHocTH. [lokazaHo, 4TO MPOCTOE CyMMUPOBAHUE
TEIUIOBBIX TOTOKOB M3JIy4Y€HHEM U KOHBEKIIHEH 0COOCHHO Ha HApYKHON MOBEPXHOCTH
CTEHBI, KaK 3TO OOBIYHO MPUHSATO HE COBCEM BEPHO, HEOOXOUMO YUUTHIBATh UX 3HAKH.

KiroueBble c10Ba: MHOTIOCIIOMHBIE OrPaXAAKOIIME KOHCTPYKLHH CTEH,
HECTallMOHApHAasl TeIUlonepeaaya, KOHBEKLUS, H3IyYEHUE, YHUCICHHbIE METO/IbI,
ypaBHEHUE TETUIONPOBOJIHOCTH.

Thermal protection of buildings with solar heating
Klychev Sh.1.*, Kenzhaev 1.G.2, Zohidov M.T.3, Marazakov Sh.A.2, Tasheva Sh.S.?

! Scientific and technical center with a design bureau and pilot production of the Uzbekistan
Academy of Sciences, 33 Durmon yuli str., 100125, Tashkent, Uzbekistan
*e-mail: klichevsh@list.ru
2 Osh State University. Republic of Kyrgyzstan, 723500, Osh
3 Tashkent Institute of Architecture and Civil Engineering
7, Kichik Khalka yuli str., 100011, Tashkent, Uzbekistan

Abstract. A method for calculating non-stationary heat transfer through three-
layer enclosing walls of buildings is proposed, which differs by taking into account the
variable incident and intrinsic radiation of the enclosure and the outside air
temperature. An algorithm and a program for the numerical solution of the problem
have been developed. Estimates of the dynamics of heat losses of the "ordinary" wall
and with external thermal insulation were carried out. It was found that the thermal
inertia of an already ordinary wall noticeably affects the heat losses of the outer and
inner surfaces of the wall and the time it takes to establish a correspondence between
them. So, for a three-layer wall with layers 1 mm thick, the time to establish a
correspondence with a flow difference of 4% is about 24 hours, for 5 mm layers it is
already more than 250 hours, i.e. even in ordinary walls, a stationary mode is not
actually established. In this case, the parameter that most fully characterizes the heat
loss through the wall is the temperature of its inner surface. It is shown that a simple
summation of heat fluxes by radiation and convection, especially on the outer surface
of the wall, as is usually accepted, is not entirely correct, it is necessary to take into
account their signs.

Key words: multilayer enclosing wall structures, non-stationary heat transfer,
convection, radiation, numerical methods, heat equation.
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Parabolosilindrik kontsentratorning asosiy issiglik va energetik
ko‘rsatkichlarini baholash

Avezova N.R.}2, Xaitmuxamedov A.E.Y", Kuralov M.A.1

10 ‘zhekiston Respublikasi Fanlar Akademiyasi Fizika-texnika instituti
Chingiz Aytmatov ko ‘chasi, 2B, 100084, Toshkent, O ‘zbekiston
tel.: +998712354242; “e-mail: azizboykh90@gmail.com
2Qayta tiklanuvchi energiya manbalari milliy ilmiy tadgigot instituti,
Chingiz Aytmatov ko ‘chasi, 2B, 2-bino, 100084, Toshkent, O ‘zbekiston
tel.: +998712350377

Annotatsiya. Bugungi kunda energiyaning an’anaviy turlari, jumladan, neft va
gaz iste’molining tobora ortib borayotgani, qazib olinadigan yoqilg‘i zaxiralarining
kamayishi bilan bir gatorda, toza va gayta tiklanadigan energiya manbalariga har
qachongidan ham ko‘proq e’tibor qaratishni talab etadi. Bunday sharoitda quyosh
energiyasidan issiglik va elektr energiyasini ishlab chigarishning eng ishonchli
yo‘llaridan biri sifatida e'tirof etilgan. Ushbu habarda Toshkent shahrining iglim
sharoitida ishlab chigilgan DGU 17910 dasturiy mahsulotidan foydalangan holda
parabolosilindrik kontsentratorining (PK) issiglik parametrlari natijalarini tekshirish
bo‘yicha tadgiqotlar natijalari keltirilgan. Tadgiqot natijalari shuni ko‘rsatadiki,
Toshkent shahri uchun yilik sirtga tushuvchi normal nur quyosh energiyasining
maksimal giymati 12626,29 MJ/m?, olingan foydali energiya va energiya yo‘qotishlari
esa mos ravishda 7679,805 MJ/m? va 4946,485 MJ/m? ni tashkil giladi. Boshqga
tomondan, PK Toshkentning yozgi iglim sharoiti O°rta yer dengizi iglimi (Csa)ga ega
ekanligini [1,2] va 73,29% gacha issiqglik samaradorligiga egadir.

Kalit so‘zlar: parabolosilindrik kontsentrator, to‘g‘ridan-to‘g‘ri normal
nurlanish, quyosh energiyasi, issiglik samaradorligi, foydali energiya.

OueHka OCHOBHBIX TEIJIOBBIX H JHEPreTHYeCKNX MoKa3areJiei
napadoJoNMINHAPUYECKOr0 KOHIIEHTPaTopa

Agesosa H.P.?, Xaurmyxamenos A.2.1", Kypanos M.A.!

YDusuxo-mexnuueckuii uncmumym AH PY3
Vsoexucman 100084, Tawkeum, yn. Yuneuza Aummamosa, 25
men.: +998712354242; “e-mail: azizboykh90@gmail.com
2Hayuonanvuuiii HUM Bo306H0615€MbIX UCTOYHUKOE SHep2ll,
V3oexucman 100084, Tawxenm, yn. Yuneuza Avummamosa, 2B
men.: +998712350377

AHHoOTaumMs. Ha cerogHsAmHuil [€Hb IOCTOSHHO pacTyllee IMoTpeOseHue
TPAJAUIIMOHHBIX BHUJIOB SHEPIHH, B TOM YUCIE HEPTH U raza, IOMHUMO YMEHbIICHHUS
3aracoB MCKOIMAaeMOro TOMIIMBA, KaK HUKOTJ]a TpeOyeT OO0JIbIIEro BHUMAHHUS K YUCThIM
Y BO300OHOBJIIEMbIM UCTOYHUKAM SHEPTUU. B 3THX YCIOBUSAX CONHEYHAsl SHEPTreTUKa
MpU3HAHA OJHUM M3 CaMbIX HAJECKHBIX BapUAHTOB IOJYYEHHUS TEIUJIOBOU M
ANEKTpUUEeCKOo dHepruv. B maHHOM COOOLIEHWM TPEICTABIEHbI PE3yJIbTaThl
UCCIENOBAHMM MO  BAaJIMJAUMKA  PE3yJIbTaTOB  TEIUIOBBIX  IOKa3aTeseu
napabonommmuHapudeckoro kouieHtparopa (ITIK) ¢ momomipio paspaboTanHOTO
nporpamMmmHoro mpoaykra DGU 17910 B knumaTtuueckux ycioBusix T. TaikeHra.
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Pe3ynbTaThl  MCcaeAOBaHWMK — IMOKa3bIBAKOT, YTO  MAKCUMaJbHOE  3HAYECHUE
MOCTYNAIOIIEH COJIHEUHOW JHEPrUM Ha HOPMAJbHYIO K JIydy HOBEPXHOCTH IS
r. Tamkenra B rog cocrapuseT 12626.29 MJIx/M?, Ipu 3TOM II0JdydaeMas MOJIe3Has
SHEprus U IOTEPH SHEPruM pasBHsAOTCH 7679.805 MJlx/M? n 4946.485 MJIx/m?,
cootrBeTcTBeHHO. C apyroit ctoponbl ormetuM, yto IIIIK B r. Tamkenra umeer
ropsiuuii JIeTHU cpeamseMHomopckuii knumat (Csa) [1,2] u obmamaeT TemioBoit
s extuBHOCTHIO 10 73,29%.

KioueBble ciioBa: mMapaOoOJIONMWIMHIPUYECKUNA  KOHIEHTPATOp, MpsMast
HOpMaJlbHAsl pajJuallusi, COJIHEYHas SHEeprus, TemioBas 3(G(EKTUBHOCTH, MOJe3Has
SHEPrusl.

Assessment of the main thermal and energy indicators
of a parabolic trough collector

Avezova N.R.}2 Khaitmukhamedov A.E.Y", Kuralov M.A.1

Physical-Technical Institute of the Uzbekistan Academy of Sciences
2B, Chingiz Aytmatov str., 100084, Tashkent, Uzbekistan
tel.: +998712354242; “e-mail: azizboykh90@gmail.com
2National Scientific Research Institute of Renewable Energy Sources
2B, Chingiz Aytmatov str., 100084, Tashkent, Uzbekistan
tel.: +998712350377

Abstract. Today, the ever-increasing consumption of traditional forms of energy,
including oil and gas, in addition to reducing fossil fuel reserves, requires more
attention than ever to clean and renewable energy sources. In these conditions, solar
energy is recognized as one of the most reliable options for generating thermal energy
and electricity. In this work, validation was carried out using the developed software
DGU 17910 to determine the thermal performance of a parabolic trough collector
(PTC) for various climatic conditions of Tashkent. The results of this study show that
the maximum value of input solar energy on the surface normal to the beam for the city
of Tashkent per year is 12626.29 MJ/m?, while the received useful energy and energy
losses are equal to 7679.805 MJ/m? and 4946.485 MJ/m?, respectively. On the other
hand, that PTC in Tashkent with a hot-summer Mediterranean climate (Csa) [1,2] has
a thermal efficiency of up to 73.29%.

Key words: parabolic trough collector, direct solar radiation, solar energy,
thermal efficiency, useful energy.
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Chorvachilik ob’ektlari issiglik taminoti tizimlarini
rejalashtirish va ular uchun zaruriy mikroiglimni ta’minlash

Avezova N.R.}2 Usmanov A.Yu.”", Kuralov M.A.L

10 zbekiston respublikasi Fanlar Akademiyasi Fizika-texnika instituti,
O ‘zbekiston, 100084, Toshkent, Chingiz Aytmatov ko ‘chasi, 2B-uy
2Qayta tiklanuvchi energiya manbalari milliy ilmiy-tadgigot instituti
O ‘Zbekiston, 100084, Toshkent, Chingiz Aytmatov ko ‘chasi, 2-uy
*e-mail: usmonov_abdurauf@mail.ru

Annotatsiya. Ushbu maqolada chorvachilik ob’ektlarini optimal rejalashtirish va
zarur mikroiglimni ta’minlash uchun hajmi 6000 m® va 300 bosh goramol bo‘lgan
chorva mollari uchun shamollatish va issiglik ta’minoti tizimlarining asosiy issiglik
muhandislik parametrlarini hisoblash tadqgiqotlari natijalari keltirilgan. Ko‘rib
chigilayotgan sigirxonada mikroiglim yaratish uchun zarur bo‘lgan issiglik
energiyasining o‘rtacha yillik migdori aniglanadi, bu 325193,4 kW*soat va binoda
mikroiglim yaratish uchun zarur bo‘lgan yoqilg‘i (tabiiy gaz) migdori 61212,6 m3.,
bunda biogazga asoslangan havo isitish moslamasi taklif etildi, biogaz havo
isitgichining samaradorlik koeffitsienti npav.isi,= 0,8-0,9; Qs, - biogazning kalorifik
giymati, ya’nii issiglik uzatishi gs, =20-25 MJ/m3,

Kalit so‘zlar: Sigirxona, namlik, issiglik, issiglik ogimi, mikroiglim.

IlnaHupoBaHue CHCTEMBbI TEIJIOCHA0KEeHNSI 00bEKTOB KUBOTHOBOJACTBA U
o0ecne4eHNI0O HEOOXOAUMOT0 MUKPOK/JIMMATA B HUX

Agesosa H.P.2, Vcemanos AJO.1", Kypanos M.A.!

Ydusuro-mexnuueckuii uncmumym Axademuu nayk Pexcny6nuxu Y36exucmar,
Vsoexucman, 100084, Tawkenm, yn. Yuneuza Aiimmamosa, 25
2HayuonanbHulii HAYYHO-UCCI008aMeNbCKULI UHCIUMYN 60300HOGIACMbIX UCTOYHUKOE SHEPULL
Vsoexucman, 100084, Tawkenm, yn. Yuneuza Aiimmamosa, 25
*e-mail: usmonov_abdurauf@mail.ru

AHHoTanus. B nanHoil pabore npecTaBieHbl pe3yabTaThl pacu€TOB OCHOBHBIX
TEIUIOTEXHUYECKUX  [apaMeTpoB CHCTEM BEHTWIAIMM U  TEIJIOCHAOKEHUs
’KAUBOTHOBOIYECKOIO MOMEIIEHU KOpoBHUKA ¢ o6bemoM 6000 m3 ma 300 rosos
KPYIHOTO POratoro CKoTa C IEeJbl0 ONTUMAJIbHOTO IUJIAHUPOBaHUS OOBEKTOB
’KUBOTHOBOJICTBA U 00€CIEYeHUs HE0OX0IMMOT0 MUKPOKIMMaTa B HUX. OnpeeneHsl
CPEIHET0/IOBOE KOJMYECTBO HEOOXOJMMOM TEIUIOBOM SHEPru [Jisl CO3/laHue
MHKPOKJIMMATa B PACCMAaTPUBAEMOM KOPOBHHMKE, KOTOpoe coctaBisier 3251934
kBT*4ac u koiMyecTBO TOIIMBA (MPUPOJHBIN Ta3), HEOOXOAUMOE IJIS CO3JAHMS
MHKDOKIIMMATa B 3JaHUM, KOTOpoe cocTaBuseT 61212,6 Mm% npu 5ToM B KadecTBe
YCTpOMCTBA ISl HArpeBa BO3JyXa MPEAJIoKeHa YCTaHOBKAa Ha OCHOBE OWorasa, rje
Neos.nar—0,8-0,9 KIIJ[ OuorazoBoro Bo3ayXoHarpeBartels; (s - TEIJIOoTa CropaHus
ouorasa, T.e. TermnooTaada Js- =20-25 MJTx/MC.

KiroudeBble c¢j10Ba: KOPOBHHMK, BJIQXHOCTh, TEIUIO, TEIJIOBOW IOTOK,
MUKPOKJIMAT.
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Planning the heat supply system for livestock facilities and ensuring the
necessary microclimate in them

Avezova N.R.}2 Usmanov A.Yu.l”, Kuralov M.A.L

Physical-Technical Institute of the Uzbekistan Academy of Sciences
2B, Chingiz Aytmatov str., 100084, Tashkent, Uzbekistan
2Ministry of energy of the republic of Uzbekistan
National research institute of renewable energy sources
2B, Chingiz Aytmatov str., 100084, Tashkent, Uzbekistan
*e-mail: usmonov_abdurauf@mail.ru

Abstract. This paper presents the results of calculations of computational studies
of the main thermal engineering parameters of ventilation and heat supply systems in
a livestock barn with a volume of 6000 m® and 300 heads of cattle in order to optimally
plan livestock facilities and provide the necessary microclimate in them. The average
annual amount of thermal energy required to create a microclimate in the barn under
consideration is determined, which is 325193.4 kWh and the amount of fuel (natural
gas) required to create a microclimate in the building, which is 61212.6 m*., while as
an installation for air heating installation based on biogas is proposed, where Mair heat. =
0.8-0.9 efficiency factor of biogas air heater; Qpiogas - Calorific value of biogas, i.e. heat
transfer Qpiogas = 20-25 MJ/m?.

Key words: barn, humidity, heat, heat flow, microclimate.

Qayta tiklanuvchi energiya manbalaridan foydalanishga asoslangan holda
O°‘zbekiston Respublikasining kichik energetikasini rivojlantirish

Saipov Z. U.*, Rijichenko O. R.

O ‘zbekiston savdo-sanoat palatasi
O ‘zbekiston Respublikasi, Toshkent shahri, Amir Temur ko ‘chasi 4,
e-mail:*mashinwest@mail.ru

Annotatsiya. Magolada gayta tiklanadigan energiya manbalaridan (QTEM)
foydalanishga asoslangan O‘zbekiston Respublikasining Kkichik energetikasini
rivojlantirish va joriy etish yo‘llari muhokama qilinadi. Xorijiy davlatlar
minigeneratsiyasini joriy etish tajribasi aks ettirilgan va O<zbekistonda kichik
energetikani joriy etish salohiyati aniglangan. Kichik QTEM joriy etishdan oldin,
kichik va o‘rta korxonalarda (KOK) energiya tejash bo‘yicha ishlarni amalga oshirish
uchun tezkor so‘rov (Express energoaudit), energiya tekshiruvini o‘tkazishning eng
tezkor va eng arzon usuli taklif etiladi.

2021-2022 yillar davomida Yevropa Ittifogining “Switch Asia” dasturining
“Qishloq xo‘jaligi ishlab chiqgarish va qayta ishlashda resurs samaradorligi (REAP)”
loyihasi doirasida 120 ta QTEM uchun tezkor so‘rov o‘tkazildi hamda ishlab chigarish
jarayonini o‘rganib chiggandan so‘ng, o‘zbek maslahatchilari xorijiy ekspertlar bilan
birgalikda ma’ruzalar tayyorladilar va tagdim etdilar va takomillashtirishning bir gator
variantlari (shu jumladan QTEM joriy etish) taklif gilindi.

Eng yaxshi xorijiy amaliyotlarni umumlashtirib, O‘zbekiston sharoitida kichik
QTEM ning jadal rivojlanishi va joriy etilishini rag‘batlantirish usullari taklif etildi.
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Kalit so‘zlar: mikroelektr stantsiyalari, mini-elektr stantsiyalari, kichik elektr
stantsiyalari, gayta tiklanadigan energiya, gayta tiklanadigan energiya manbai,
energiyani tejash, tezkor tadgiqotlar, gidroelektrostantsiyalar, shamol elektr
stantsiyalari, quyosh fotoelektrik stantsiyalari, biogaz qurilmalari, yashil tarif.

PazBurue masoi 3HepreTruku Pecny01uku Y30eKuCTaH, 0CHOBAHHOM
HA UCNO0JIb30BAHMHU BO300HOBJ/IsIEMbIX HCTOYHUKOB JHEPIUHU

Caunos 3.VY.*, Pepkuuenko O.P.

Topzoso-npomviuinennas narama Yzbexucmana
Vsbexucman, e. Tawkenm, yn. Amupa Temypa 4,
e-mail:"mashinwest@mail.ru

AHHOTauMs. B cratbe paccMaTpuBarOTCS IyTH PA3BUTHUS U BHEIPEHUS MaJlON
sHepreTukn  PecnyOnuku — Y30ekucTaH, OCHOBAaHHOM Ha  HMCIOJb30BAHUU
BO30OHOBIISIEMBIX HMCTOYHUKOB dHeprun (BMD). OtpaxeH omnbIT BHEAPEHUS
MUHHTEHEpaIMy 3apyOeKHbIX CTpaH U OMNpPEAENIeH MOTEHUWal BHEIPEHHUS Majou
sHepreTHku B Y30ekucrane. [lepen BHeapenuem mansix BUD, nns npoenenus padot
[0 HEProcOepeKeHN0 Ha MaiblX U cpenHux npeanpusatusax (MCII) nmpeninoxeHo
sKcIpecc-o0cneoBaHle (IKCIPECC IHEProayuT), Camblii OBICTPBIA W JEIHICBBIM
CH0CO0 MPOBEIEHUS YIHEPTETUUECKOTO 00CIEJOBaHMS.

B teuenun 2021-2022 rr. mpoBeneHo skcnpecc-oocnenoBanne Ha 120 MCII B
pamkax nmpoekrta «PecypcordphekTHBHOCTh B CENIbCKOXO035IIICTBEHHOM IPOU3BOACTBE U
nepepadotke (REAP)» nporpammsl EBpornietickoro Coroza «SWITCH Asia». M nocne
M3Y4YEeHUsl IMpoliecca MPOU3BOJACTBA Y30€KCKMMU KOHCYJIbTAHTAMU COBMECTHO C
3apyOeKHBIMU HKCIIEPTAMU MOATOTOBJIEHBI U MPE3EHTOBAHBI OTUETHI U MPEJIOKEHBI
pan 3¢ deKTUBHBIX Mep (B TOM yucie BHeApeHue BID).

OG6oOmiass  nydmme  3apyOeXHble  MPAKTUKU  MPEIJIOKEHBI  METObI
CTUMYJIUPOBAHUSI YCKOPEHHOI'O0 Pa3BUTHS M BHeApeHus Maibix BUD B ycroBusx
VY30ekucrana.

KiroueBbie cjoBa: MHUKPO3JIEKTPOCTAHIMM, MHWHHUAJIEKTPOCTAHLUHU, MaJlble
AJIEKTPOCTAHLINHU, BO30OHOBIIsIEMas SHEPreTHKa, BO30OHOBIISIEMbIN HCTOYHUK SHEPTUH,
AHEProcOepekeHre, HIKCIPECcC-00CIeIOBaHNe, THIPOIIESKTPOCTAHIIUN, BETPOBbIE
AJIEKTPOCTAHLINHU, COJTHEUHbIE (POTORIEKTPUUECKIE CTAHLIUN, OMOTa30BbIe YCTAaHOBKH,
3eJIeHbIN Tapud.

Development of small-scale renewable energy sources
in the Republic of Uzbekistan

Saipov Z.U.*, Ryzhichenko O.R.

Chamber of Commerce and Industry of Uzbekistan
Uzbekistan, Tashkent, Amir Temur str. 4
*e-mail: mashinwest@mail.ru

Abstract. This article considers ways of development and introduction of small-
scale renewable energy sources (RES) in the Republic of Uzbekistan. It reflects
experience of introduction of mini-generation of foreign countries and defines potential
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of introduction of small power engineering in Uzbekistan. Before introduction of small
RES, express survey (express energy audit), the fastest and cheapest way to conduct
energy audits, is proposed for energy saving activities in small and medium-sized
enterprises (SMEs).

During 2021-2022 rapid energy audits of 120 SMEs were conducted under the
European Union SWITCH Asia project "Resource Efficiency in Agricultural
Production and Processing (REAP)". And after studying the production process, Uzbek
consultants together with foreign experts prepared and presented reports and proposed
a number of improvement options (including the introduction of RES).

Summarizing best foreign practices methods of stimulating accelerated
development and introduction of small RES in conditions of Uzbekistan are proposed.

Keywords: micro power plants, mini power plants, small power plants, renewable
energy, renewable energy source, energy saving, rapid survey, hydro power plants,
wind power plants, solar photovoltaic plants, biogas plants, feed-in tariff.
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Sfera va silindr shaklidagi quyoshiy uylar sirtidagi quyosh fotoelektrik
stansiyalarning energetik hususiyatlari

Strebkov D.S.1, Pendjiev A.M.2

JHeprernyeckne xapakrepucTuku CPC HAa NOBEPXHOCTH COJTHEYHBIX IOMOB
B BUjIe chepbl M LMJIMHAPA

Crpe6kos J1.C.Y, enmxnes A.M.2

Y\@DIBEHY «®edepanvuuiii nayunviii azpounsicenepmviii yenmp BHM»
Poccus, 109428, . Mockesa, 1-ii Uncmumymckutl npoeso, 5.
2TyprmencKuil 20cy0apcmeenHblii apXumeKmypHo — CHpOUmMenbHbLL UHCIUMYM,
Typxmenucman, 7144001, e. Awxabao, b. Aunamnosa 1.
men.. +7(993)65-80-17-54; e-maul: ampenjiev@rambler.ru

AHHOTanMs. PaccMOTpEHbl SHEPreTUYECKUE XapaKTEPUCTUKH COITHEYHOM
dotoanektpuyeckoit craniuu (CPOPC) Ha MOBEPXHOCTH COJIHEUHBIX JIOMOB B BHJIE
cdepsl U IWIMH]Ipa TPU HEPABHOMEPHOM OCBEIIECHUHU. B pe3ynbpTaTe TeopeTnyecKux
MCCJIEIOBAHUM 2JIeKTpuyeckux xapaktepuctuk CDD B Bujae cepbl U NUIUHAPA HA
MMOBEPXHOCTH COJIHEYHOT'O JOMa IMPU HEPABHOMEPHOM OCBEIICHHH (DOTOMOYIEH
MOATBEPKACHBI CIEAYIONIME PE3yabTaThl: AIEKTPOIDPEKTUBHOCTD ChHEpUUECKUX
dhopMm dhoToMoyael ¢ Manoi miomaabo Ha 32% 06obliie, 4yem ¢ OO0JIBIION IIOIIAIbI0;
A1eKTPodHPEKTUBHOCTH MUIUHAPUYECKUX (opM PoToMoyiei ¢ Manol MIonaabo
Ha 19% BoImie, yem y (Gopm C OOJBIION IUIONMIAIbI0. B3aMMOCBA3b 2JIEKTPUYECKOU
MOIITHOCTH W 4Yuciaa (HOTOMOMIYJIEH ONpeaeIuIn C HCIOJIb30BaHUEM METOJIOB
MaremMaTudecko  cratuctuku. KoadduimeHnt nerepMuHaAIMM  B3aUMOCBSI3U
AIEKTPUUECKON MOITHOCTH (POTOMO/TYJISI 3aBUCUT OT Pa3MEPOB MOBEPXHOCTH U YHCIIA
dboromonymnelr chepudyeckoir moBepxHocTH Ha 36,2%. OctanpHas 4acth, 63,8%
BapHAaIMH 3aBUCST OT BIUSHUS APYTUX, HEYITCHHBIX (aKTOPOB. [{J1s IUIMHIPHUYISCKOM
MMOBEPXHOCTH B3aUMOCBS3b JJIEKTPUYECKON MOIIHOCTH (DOTOMOIYNSI 3aBUCUT OT
pa3MepoB MOBEPXHOCTH, YMCIa PoTOMOyNIeH U cocTaBisieT: 26,6%, 73,4%, npudem
BapHaIlMy 3aBHCAT OT BIMSHUS JPYTUX HEydTeHHBIX (akrtopoB. [lomydeHHBIC
pe3yJbTaThl MOTYT OBITh HCIIOJB30BaHbI MPU MPOCKTUPOBAHUM U CTPOUTEIIHCTBE
COJIHEUHBIX IHEPTETUUECKUX YCTAHOBOK U JPYTUX PA3IUUYHBIX T€IUOCOOPYKEHUH.

KiroueBble cji0Ba: COJHEYHBIM  JIOM, COJIHEUHBIE  BJIEKTPOCTAHLINH,
(OTOdNEKTPUYECKUE MOMAYJH, pacyeT 3JeKTpodIP(PEKTUBHOCTH, chepruyeckue u
HUJIMHIPUYECKUE TTOBEPXHOCTH.

Energy characteristics of the SPS on the surface of solar houses in the form
of a sphere and a cylinder

Stebkov D.S.}, Penjiyev A.M .2

'FGBNU "Federal Scientific Agroengineering Center VIM"
5, 1-str. Institute Passage, 109428, Moscow, Russia.
2Turkmen State Institute of Architecture and Construction,
1, B. Annanova str., 74401, Ashgabat, Turkmenistan.
tel .: +7 (993) 65-80-17-54; e-mail: ampenjiev@rambler.ru
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Abstract. The energy characteristics of a solar photovoltaic station (SPS) on the
surface of solar houses in the form of a sphere and a cylinder under uneven illumination
are considered. As a result of theoretical studies of the electrical characteristics of SPV
in the form of a sphere and a cylinder on the surface of a solar house with uneven
illumination of photo-modules, the following results were confirmed: the electrical
efficiency of spherical forms of photo-modules with a small area is 32% higher than
with a large area; the electrical efficiency of cylindrical forms of photo-modules with
a small area is 19% higher than that of forms with a large area. The tightness of the
relationship between electric power and the number of photo-modules was determined
using the methods of mathematical statistics. The coefficient of determination of the
relationship between the electric power of a photo-module depends on the size of the
surface and the number of photo-modules of a spherical surface by 36.2%. The rest,
63.8% of the variation, depends on the influence of other, unaccounted for factors. For
a cylindrical surface, the relationship between the electric power of a photo-module
depends on the size of the surface, the number of photo-modules and is: 26.6%, 73.4%
of the variation depends on the influence of other unaccounted factors. The obtained
research results can be used in the design and construction of solar power plants and
various other solar facilities.

Keywords: solar house, solar power plants, photovoltaic modules, calculations of
electrical efficiency, spherical and cylindrical surfaces.

Rossiyada CO- chigindilarini kamaytirishda gayta tiklanadigan energetikaning
zamonaviy va istigbolli vazifasi

Nefedova L.V., Solovev D. A.

CoBpeMeHHas1 U IePCIEKTUBHAS POJib BO300OHOBJISIEMOM YJHEPTETHKH
B cumkenuu Ymuccnu CO:2 B Poccnn

Hedenosa JI.B.1, Conosres JI. A.23

YMocrosckuii ocyoapemeennuiii ynusepcumem umenu M.B.Jlomonocosa
206vedunennblii uncmumym evicokux memnepamyp PAH,
S Uncmumym oxeanonoeuu umenu IT.I1IHupwosa PAH
e-mail: nefludmila@mail.ru

AnHotaums. [IpeacraBiaeHbl pe3ynbTaThl UCCIEIOBAHUN U pacyeToB 0O0BEMOB
MPOM3BOJICTBA AJIEKTPOIHEPrun Ha nercTByromux cereBbix BOC n COC B pernonax
P® na 1.01.22r. ¢ yuerom paznuunii B 3 (PEKTUBHOCTH HX paOOTHI, XapaKTEPU3YEMbIX
pasHMIleW 3HadYeHW Kod(h(HIMEHTa WCIONB30BAHUSA YCTAHOBICGHHON MOITHOCTH
(Kuym). [lanHbIe pacdeThl MOCTYKHJIM OCHOBOW I OIICHOK OOBEMOB CHUIKEHUS
smuccun COz B JHEPreTHKE CTpaHbl 3a CUET HapallMBaHUs HHEPreTUUYECKUX
MOIIHOCTEH  HHU3KOYIJIEPOJHBIM  IMYTE€M, KaK  aJbT€PHATHUBHI  TOIUIMBHBIM
AIEKTPOCTAHIIUSAM. PacueTsl BEMHCH C y4E€TOM BBIOPOCOB YTICKUCIIOTO Ta3a B TCUCHHE
BCET0 <OKM3HEHHOTO MLMKJIa» 3HeprooobexkToB Ha BUD. CymmapHOe CHMKEHHE
smuccuu yxe B 2022 r. coctapmset jist COC 1002,4 teic. T. CO2, s BOC — 2105,0
teic. T. CO,. MakcumanbHbeii 3¢QGdeKT B IUIaHe JeKapOOHHM3alMM 3a CYeT
HCIIOJIb30BaHUS IeJIMOPECYPCOB K HACTOSIIIIEMY MOMEHTY JOCTUTHYT B OpeHOyprckoi
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n ActpaxaHckoi oomactsax — 218,1 Teic. T U 166,6 ThHIC. T B TOJl, COOTBETCTBEHHO.
Betposnepreruka obecriednBaeT MaKCUMAIbHOE CHMIKEHUU BBIOPOCOB YTJIEKHCIIOTO
ra3za B PocroBckoii o61actu 1 CtaBponoasckoM kpae (690,2 teic. T 1 511,4 ThIC. T B
roj). AHATU3UPYIOTCS MPOOIEMBI COBPEMEHHOTO ATara BO30OHOBIIIEMON YHEPTETUKH
B Poccun, oOycloOBIEeHHbIE BHENTHUMH CAHKIHMSIMH, Pa3pbIBOM 3IKOHOMHYECKHUX
OTHOIIECHUN M JIOTUCTUYECKUX IIETIOYEK B MPOU3BOJCTBE OOOPYIOBAaHHUS M COBITA.
IIpencraBiieHbl KCIIEPTHBIE MHEHUS O JAJIbHEHIIIEM Pa3BUTUU OTPACIIU, B TOM YUCIIE
IyTeM TOWCKAa M BBICTPAaMBAHMUS B3aUMOOTHOIICHUN C JIPYTMMH ITOCTaBIIMKAMU
TEXHOJIOTUM U KOMIIOHCHTOB, PaCIIUPEHHUs AEHCTBYIOIIUX MMPOU3BOJICTB, CO3JIaHUs U
MIPUMEHEHUS HOBBIX (hOopM (PMHAHCUPOBAHUS NMPOEKTOB BO30OHOBIISIEMOI YHEPTETUKH,
TaKuX, KaK IByXCTOPOHHHUE JOTOBOPKI M TOCYAapCTBEHHO-YaCTHOE apTHEPCTBO.

KiarwueBble ci1oBa: BO300OHOBIISIEMbIE UCTOUHMKH SHEPTUH, BETPOIHEPIrETHKA,
TeIMOHEepreTikKa, KOA((UIIMEHT HCIOIb30BaHUS YCTAHOBJIGHHOW MOIITHOCTH,
HU3KOYTJIEPOAHOE PAa3BUTHE, HMUCCHUS YTIEKUCIOr0 Ta3a, >KU3HEHHBIA LMK,
sKooruyeckas 3pPEeKTUBHOCTb.

Current and prospective role of renewable energy in reducing CO2 emissions
In Russia

Nefedova L.V.%, Solovyev D.A %3

Moscow State University named after M.V.Lomonosov
2Joint Institute of High Temperatures of the Russian Academy of Sciences,
3Institute of Oceanology named after P.P. Shirshov of the Russian Academy of Sciences

Abstract. The results of studies and calculations based on data from a number of
sources of electricity production volumes at existing power grid Wind-farms and Solar
Power Plants in the Russian Federation as of 01.01.22 are presented. The differences
in the efficiency of their work, characterized by the difference in the values of the
capacity factor were also taken into account. The calculations were the basis for
estimating the volumes of reducing of CO, emissions in the country's energy sector by
increasing energy capacities in a low-carbon way, as an alternative to fuel power plants.
The calculations were carried out taking into account carbon dioxide emissions
throughout the entire "life cycle" of renewable energy facilities. The total reducing in
carbon dioxide emissions in 2022 is 1002.4 thousand tons CO, for solar power plants,
for wind farms - 2105.0 thousand tons CO,. The maximum effect in terms of
decarbonisation thanks to the use of solar energy has been achieved in the Orenburg
and Astrakhan Regions - 218.1 thousand tons and 166.6 thousand tons per a year,
respectively. Wind power provides the maximum reduction of carbon dioxide
emissions in the Rostov Region and the Stavropol Territory (690.2 thousand tons and
511.4 thousand tons per a year). The problems of the current stage of renewable energy
in Russia, caused by external sanctions, the rupture of economic relations and supply
chains in the production of equipment and sales, were analyzed. Expert opinions of the
further development of the industry are presented, including by searching for and
building relationships with other suppliers of technologies and components, expanding
existing industries and creating and using new forms of financing for renewable energy
projects, such as bilateral agreements and public-private partnerships.

163



5-Sho ‘ba. Energetikaning ekologik muammolari

Cexyun NeS. Jxonozuueckue npoonemol snepzemuKu
Section N25. Environmental problems of energy

Keywords: renewable energy sources, wind energy, solar energy, capacity factor,
low carbon development, carbon dioxide emissions, life cycle, environmental
efficiency.

So‘nggi yillarda Farg‘ona vodiysida iglim ko‘rsatkichlarini
o‘rganish masalasi

Avezova N.R.}?, Azimov U.4 Raximov E.Yu.}?, ®pupg C.E.3, Dalmuradova N.N.23,
Muminov Sh.A.}?, Najmitdinov Z.Z.
'Farg ‘ona politexnika instituti,
O ‘zbekiston, 150107, Farg ‘ona, Farg ‘ona ko ‘chasi 86, 86, e-mail: muminov_sh@ferpi.uz.
2Qayta tiklanuvchi energiya milliy tadgigot instituti,
Chingiz Aytmatov ko ‘chasi 2B, 2-bino, 100084, Toshkent, O ‘zbekiston,
e-mail: eyurakhimov@gmail.com.
% Rossiya fanlar akademiyasining Yuqori haroratlar go'shma instituti,
Rossiya, 125412, Moskva, Izhorskaya ko ‘chasi, 13
tel.: +7(495)485-93-90; s_frid@oivtran.ru
“Northumbria Universiteti, Newcastle upon Tyne, NE1 8ST, Buyuk Britaniya
e-mail: ulugbek.azimov@northumbria.ac.uk

Annotasiya. Iglim o‘zgarishining asosiy ko‘rsatkichlaridan biri bu atmosferadagi
issigxona gazlarining kontsentratsiyasidir, chunki inson faoliyati tufayli ular
tomonidan ushlab turilgan issiglik ko‘p yillar davomida sayyoramizning global isishiga
yordam beradi. Shu munosabat bilan bugungi kunda jahon hamjamiyati tez orada gayta
tiklanadigan energiya manbalariga o‘tmasa, mavjud global energiya tizimi insoniyatni
iqlim falokatiga olib boradi, degan xulosaga kelishmoqgda. Qayta tiklanadigan energiya
manbalarining o‘zgaruvchanligi, shuningdek, kundan-kunga tezlashib borayotgan
iglim o‘zgarishi gayta tiklanadigan energiya manbalariga asoslangan energiya
qurilmalari va tizimlaridan foydalanish imkoniyatlarini o‘rganish, shuningdek,
mamlakatdagi so‘nggi iglim o°zgarishlarini o‘rganish zarurligini tagozo etmoqda. Bu
sohadagi agroiglim magsadlari, chunki yirik fotoelektr qurilmalarini rejalashtirish,
loyihalash va ish faoliyatini bashorat gilishda dastlabki iglimiy va aktinometrik
ma’lumotlar katta ahamiyatga ega emas. Bu ishda 2005-2021-yillarda O°zbekiston
Respublikasi hududida, xususan, Farg‘ona vodiysida iglim o‘zgarishi dinamikasini
o‘rganish bo‘yicha 9 ta meteorologik stansiyadan olingan iglim ma’lumotlarini yig‘ish
va gayta ishlash yo‘li bilan olib borilgan tadgiqot natijalari aks ettirilgan. vodiy va
ilmiy tadgiqotlar uchun mos. Aniglanishicha, 2005-2021-yillarda Farg‘ona viloyati
hududlarida o‘rtacha yillik haroratning maksimal o°zgarishi 2,26°C, atrof-muhitning
o‘rtacha harorati +25°C dan yuqori bo‘lgan kunlar soni esa 100 dan 100°S gacha
o‘zgargan. 121 kun; to‘g‘ridan-to‘g‘ri quyosh nurlanishining qiymati sezilarli darajada
oshdi; shuningdek, ko‘rib chigilayotgan yillarda shamol tezligi va chang bo‘roni va
changli zarba bilan kunlar sonining keskin pasayishi kuzatildi; Keyingi yillarda
viloyatda 2005 yilga nisbatan kamroq yog‘ingarchilik kuzatildi. Aniglangan
ma’lumotlar so‘nggi yillarda Farg‘ona vodiysining barcha hududlarida iglim keskin
o‘zgardi, degan xulosaga kelish imkonini beradi. Olingan dastlabki ma’lumotlar 10%
yoki undan kam xato bilan yaratilayotgan quyosh elektr stantsiyasining chigish
quvvatlarini taxmin gilish imkonini beradi.
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Kalit so‘zlar: global iglim o‘zgarishi, gayta tiklanadigan energiya manbalari,
fotoelektrik stansiyalar, fotoelektrik modul, atrof-mubhit harorati, yog‘ingarchilik, havo
namligi, shamol tezligi, fotoelektrik stantsiyalarning ishlashini rejalashtirish,
loyihalash va bashoratlash (prognozlash).

K Bonpocy n3y4enuss KIMMaTH4ecKUX nokasaresieil B @epranckoi 101uHe
32 MOCJIeIHUE I0AbI

Asesosa H.P. 2, Asumos V.4 Paxumos 2.10.%2, ®pun C.E.2, lanmypanosa H.H.2,
P yp
Mymunos 11.A.12, Hasxmuraunos 3.3.1

YDepeancruii nonumexnuueckuii uncmumym,

Vabexucman, 150107, @epeana, yn. @epeana 86, e-mail: muminov_sh@ferpi.uz

2Hayuonanvuuiii HUH 60306H0615eMbIX UCTOYHUKOE SHEP2ULL,
Vabexucman, 100014, Tawxenm, yn. Quneusa Aummamosa 256, e-mail: eyurakhimov@gmail.com
306veounennviii uncmumym evicoxux memnepamyp PAH (OUBT PAH),

Poccus, 125412, Mocksa, yn. Hcopckas, 13
men.: +7(495)485-93-90; s_frid@oivtran.ru

4 Vuueepcumem Hopmymopuu, Hoioxacn-anon-Taiin, NE1 8ST, Benuxobpumanus
e-mail: ulugbek.azimov@northumbria.ac.uk

AHHOTauus. OQHUM W3 KIIOYEBBIX MMOKA3aTEICd U3MEHEHUS KIIMMATa SABJISECTCS
KOHIICHTpAIUsI TAPHUKOBBIX Ta30B B aTMOC(eEpe, TaK Kak TeIIo, yAepKUBaeMoe UMHH,
BBI3BAHHOC JICSATEIBHOCTBIO 4YEJOBEKa, OyneT ChocoOCTBOBATh TJI00aJIbHOMY
MOTEIJIEHUIO Ha IUIAHETE Ha MPOTSHKEHMH MHOTMX JieT. B cBsi3m ¢ 3TuM, Ha
CETOJIHSIHUYN IEHh MUPOBOE COOOIIECTBO BCE OOJIBIIE MPUXOIUT K BBIBOIY, UTO €CIIU
B CKOpPOM BpEMEHHM HE TMEepeHTH Ha BO300HOBISIEMbIE HCTOYHUKH DSHEPTUU, TO
HBIHCIIHAS MMpPOBas DSHEPreTMYecKass CUCTEMa IIPUBEAET YEJIOBEUECTBO K
KJIMMaTudeckoi katactpode. MI3MEHUMBOCTh BO3OOHOBIISIEMOM SHEPIETUKH, @ TAKKE
yCKoOpsoIieecs ¢ KaKIbIM AHEM HU3MEHEHUE KiIMMaTa AUKTYIOT HEOOXOJAUMOCTh
M3YyYEHUS TPOUCXOASAIIMX KIMMATUHYECKUX U3MEHEHUW B CTPAHE, B LICJISX M3YUYCHUS
BO3MOKHOCTEH HCMOJIb30BAHUSI YHEPTreTHUYECKUX YCTAHOBOK M CUCTEM Ha OCHOBE
BO30OHOBJISIEMBIX ~MCTOYHUKOB JHEPIHM, a TaKXe HJisd WCIOJb30BaHUS B
arpoKJIMMAaTUYECKUX LENSAX Ha JTAHHOM TEPPUTOPHUM, TAK KAaK MPHU IUIAHUPOBAHUH,
MPOEKTUPOBAHUM M TNPOTHO3UPOBAHUU  MPOU3BOJMUTEIBHOCTH  KPYIHBIX
(OTOPNEKTPUUECKUX CTAHIIMUA MpEBAPUTEIIbHBIC HCXOJHbIE KIUMATHYECKUE U
AKTUHOMETPUYECKUE JAHHBIE UMEIOT HEMAJIOBAKHOE 3HAUYCHUE.

Hacrosimas paboTa oTpaxaeT pe3ybTaThl HCCICTOBAHUN JUHAMUKA U3MEHEHUS
KJIMMAaTa Ha TEppUTOpUn ¥Y30€KuCTaHa, B 4aCTHOCTH DepraHCKoi JOTUHBI, 32 TIEPUOT
2005-2021 rr. mytem cbopa, 00pabOTKH KIMMATHUYECKUX JAHHBIX, MMOJTYyYEHHBIX Ha 9
METEOPOJIOTUYECKUX CTAHIWN, PACTIOJNIOKEHHBIX HA €€ TEPPUTOPUM U MPUTOIHBIX JJIs
MPOBEJICHUsI HAY4YHBIX HcciefoBaHui. BwisiBneno, uto B mepuon 2005-2021 rr.
MaKCUMaJIbHOE U3MEHEHUE CPEAHEr0J0BOM TEMIIEPATYPhI 110 pernoHaM PepraHckon
JOJIMHBI, cocTaBisio 2,26°C, a KOIMYeCTBO JHEH CO CpeAaHell Temmeparypou
oKpykartoien cpeabl Boime +25°C BapbpupoBanochk oT 100 go 121 nueit; 3HaueHus
MIPSIMO COJTHEUHOM pajiMalliy CYIIECTBEHHO MOBBICUIIUCH; TAK)KE HAOTI01AJICS PE3KUIA
CIaJi CKOPOCTH BETpa U YUCJa JHEH C MbUIbHON Oypel U MbUILHOM MO3EMKOM 3a 3TH
roAbl; a B IIOCIEIHWE TOOBI OCAJKOB HaOMIojajoch MeHblie dem B 2005 T.
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BbIsIBIICHHBIE JAaHHBIE NO3BOJIAT CAEJATH BBIBOJ, YTO 3a IOCJIECIHHE TOAbI KIMMAT
PE3KO M3MEHMICA BO BCex pernoHax depraHckou nonuHbl. [lomydeHHbIE NCXOIHBIE
JAHHBIE TO3BOJISIIOT IMPOTHO3WPOBATh BBIXOJHBIE MOIIHOCTH co3naBaemoir POC ¢
norpemHoctbio 10% u menee.

KiaroueBble cioBa: r1100anbHO€ U3MEHEHHME KiIuUMarta, BO300HOBIIsIEMbIE
HCTOYHUKU SHEPrUH, (OTOINEKTPUUECKUE CTAHIUHU, (POTOINEKTPHUUECKUNA MOJYJIb,
TEMIIEpPATypa OKpPYXKalolled Ccpenbl, KOJIMYECTBO OCAAKOB, BIIAXXHOCTb BO3yXa,
CKOpPOCTb  BETpa, IUIAHUPOBAaHUE, INPOCKTHPOBAHWE U  IMPOTHO3HPOBAHUE
IIPOU3BOJUTENIBHOCTH (DOTOIIEKTPUUECKUX CTAHLIUH.

On the issue of studying climatic indicators in the Fergana Valley in recent years

Avezova N.R.22, Azimov U.4, Rakhimov E.Yu.'2, Frid S.Y.2, Dalmuradova N.N.2,
Muminov Sh.A.*2, Najmitdinov Z.Z.}

'Fergana Polytechnical Institute,
86, Ferghana str., 150107, Ferghana, Uzbekistan, e-mail: muminov_sh@ferpi.uz
National Research Institute of Renewable Energy Sources,
2B Chingiz Aitmatov str., 100014, Tashkent, Uzbekistan
e-mail: eyurakhimov@gmail.com
3Joint Institute for High Temperatures, Russian Academy of Sciences,
13 ljorskaya str., 125412, Moscow, Russia
phone.: +7(495)485-93-90; s_frid@oivtran.ru
*Northumbria University, Newcastle upon Tyne, NE1 8ST, United Kingdom
e-mail: ulugbek.azimov@northumbria.ac.uk

Abstract. One of the key indicators of climate change is the concentration of
greenhouse gases in the atmosphere, since the heat retained by them caused by human
activity will contribute to global warming on the planet for many years. In this
connection, today the world community is increasingly coming to the conclusion that
if we do not switch to renewable energy sources soon, the current global energy system
will lead humanity to a climate catastrophe. The variability of renewable energy, as
well as climate change accelerating every day, dictate the needes to study the latest
climate changes in the country in order to study the possibilities of using energy
installations and systems based on renewable energy sources, as well as for use for
agro-climatic purposes in this territory, since when planning, designing and forecasting
the performance of large PV plants, preliminary the initial climatic and actinometric
data are of no small importance.

This work reflects the results of research on the dynamics of climate change in
the territory of Uzbekistan, in particular the Ferghana Valley, for the period 2005-2021
by collecting and processing climate data obtained from 9 meteorological stations
located in the valley and suitable for scientific research. It was revealed that in the
period 2005-2021, the maximum change in the average annual temperature in the
regions of the Ferghana Valley was 2,26°C, and the number of days with an average
ambient temperature above +25°C ranged from 100 to 121 days; the values of direct
solar radiation have increased significantly; there has also been a sharp decline in wind
speed and the number of days with a dust storm and dusty snowfall over the years under
review; in recent years, precipitation has been observed in the region less than in 2005.
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The revealed data will allow us to conclude that in recent years the climate has changed
dramatically in all regions of the Fergana Valley. The obtained initial data allow us to
predict the output power of the created PV plants with an error of 10% or less.

Keywords: global climate change, renewable energy sources, PV plants,
photovoltaic module, ambient temperature, precipitation, air humidity, wind speed,
planning, design and forecasting of PV power plants performance.

Yonish mahsulotlarining toksikligini kamaytirish uchun TP-14A gozonxonasida
gattiq chiqgindilar va vodorod o¢z ichiga olgan yoqilg‘ining yonishini
modellashtirish

Valiullina Ye.S.*, Ziganshin M.G.

MopenupoBaHue C)KUTAHUA TBEPAbIX 0TX00B U BOAOPOA0COAEPKALICTO
TOIJINBA B TONKe KOTJa TII-14A 19 cHHKeHUA TOKCHYHOCTH
NMPOAYKTOB CrOPAHMS

Banuynnuna E.C.*, 3uranmmna M.T.

DedepanvHoe 2ocyoapcmeenHoe 0100xcemHoe 00pa308aAMENbHOE YUPEHCOCHUE BbICULEO
obpaszosanus «Kazancxuil 2ocyoapcmeennbiil snepeemuyeckuil ynusepcumemy, Kpacnocenvcras
yi., 0. 51, 420066, Kazanw, Poccus, http://www.kgeu.ru

AHHOTanMs. PaccMOTpeHbI BONPOCHI, CBA3aHHBIE C BRIOPOCAMHU 3arpsi3HSIONTUX
BEIIECTB B aTMOc(epy, MPU OKa3aHUU YCIYT MO SHEProCHAOXKEHUIO U OOpaIlEHUIO C
KOMMYHaJIBHBIMU OTXOJJAMH B HACEJCHHBIX MyHKTaX. [IpoaHanu3upoBaHbl MyTH
3arps3HEeHUs] aTMOC(HEPHOTro BO3yXa TOKCUMYECKUMHU COCAUHEHUSIMHU U 00pa30BaHUS
MapHUKOBBIX Ta30B MPU CYIIECTBYIOMIMX CIIOCO0AaX TEPMUYECKONH 00PaOOTKU OTXOOB.
Bomnpockl cHMXeHUsi colepKaHusi TOKCUYHBIX BHIOPOCOB B MPOJYKTaX CropaHMUs
HCCIICYIOTCSI Ha OCHOBE YHUCJIEHHOTO DJKCIEpUMEHTa C  HCMHOJIb30BAHUEM
BbhrunciuTensHoil  ruapoguHamMuk  (CFD).  PaccMoOTpeHbl mpoIrecchl TOpeHUs
(dbparMeHTOB IIEJUTIONIO3bI B BOJIOPOHOM TutameHu B Tonke koTia TTI-14A (E 220/100).
B npenenax uccriemyemoii reoMeTpur ObUTH OMpPECICHbl aJeKBaTHbIC TPaHUYHbBIC
YCJIOBHSI TIPOIECCOB adPOJUHAMUKH, TETNIOOOMEHA U CKUTAHUS TOITMBA. YHCIeHHbIE
WCCIIEIOBAaHNS TPOBEJICHBI HAa OCHOBE YCPENHEHHBIX NO PelHOIbICY ypaBHEHUU
HaBre-Ctokca  (RANS), ¢  3aMblkaHMeM  ypaBHEHHH  TpU  OMOIIHU
nByxmapamerpudeckoit k-€ moaenu. [Iporecc roperust MoaeMpoBascs Kak mepeHoc
pearupyronmx BemecTB Species Transport. PacyeTsl TOpeHUs BBINOJHSUIUCH TIO
Monenu  pacceuBanusi Buxpei  Eddy-dissipation. Hcmosb3oBanmack  cxema
OJHOCTYIICHYATOM PEaKUUM OKHUCJIEHUsI 10 KOHEYHbIX mnpoaykTtoB COz; u H,O u
MPOAYKTOB Tazu(uKaluu yrojbHOW mbuium i kotia TII-14A. OnpeneneHbl
TeMIepaTypHble, CKOPOCTHBIE ¥ KOHIIEHTPAIMOHHBIE TIOJISI B TOTIKE MCCIIEOBAHHOTO
KOTJIA.

KitroueBble €j10Ba: MyCOpPOCKUTATENBHBIC 3aBOIbI, CKUTAHUE, TBEPABIC OTXO/IBI,
BbIOpockl PXDD/DF.
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Modeling solid waste and hydrogen-containing fuel combustion in the TP-14A
boiler furnace to reduce the toxicity of combustion products

Valiullina E.S.*, Ziganshin M.G.

Federal State Budgetary Educational Institution of Higher Education "Kazan State Power
Engineering University"”, 51, Krasnoselskaya str., 420066, Kazan, Russia, http://www.kgeu.ru

Abstract. Issues related to emissions of pollutants into the atmosphere during the
provision of energy supply services and municipal waste management in settlements
are considered. The ways of atmospheric air pollution with toxic compounds and the
formation of greenhouse gases with existing methods of thermal waste treatment are
analyzed. Issues of reducing the content of toxic emissions in combustion products are
investigated on the basis of a numerical experiment using computational fluid
dynamics (CFD). The processes of combustion of cellulose fragments in a hydrogen
flame in the furnace of a TP-14A (E 220/100) boiler are considered. Within the studied
geometry, adequate boundary conditions for the processes of aerodynamics, heat
transfer, and fuel combustion were determined. Numerical studies were carried out on
the basis of the Reynolds-averaged Navier-Stokes (RANS) equations, with the closure
of the equations using a two-parameter k-e model. The combustion process was
modeled as the transport of reactants by Species Transport. Combustion calculations
were performed by the Eddy-dissipation vortex dispersion model using. A scheme of
a single-stage oxidation reaction to the final products CO, and H,O and coal dust
gasification products for the TP-14A boiler was used. The temperature, velocity and
concentration fields in the furnace of the investigated boiler were determined.

Keywords: waste incinerators, burning, solid waste, PCDD/DF emissions.

Suzish havzalarini isitish uchun tabiiy gazni almashtirish masalasi
Voxidov A.U.L, Arziyev Z.J.**, Shermatova M.B.!

10 zbekiston Respublikasi Fanlar akademiyasi Fizika-texnika instituti,
O ‘zbekiston, 100084, Toshkent, Chingiz Aytmatov ko ‘chasi, 2B
tel.: +998 93 332 93 91;*e-mail: zarziyev@gmail.com

Annotatsiya. Yildan-yilga energiya tejaydigan va samarali texnologiyalarga
ehtiyoj ortib bormoqda. Ushbu holatning sabablaridan biri yer yarim sharidagi iglim
o‘zgarishi bo‘lishi mumkin va bu hodisa tabiat va insoniyat o‘rtasidagi muvozanatni
buzadi: ba’zi joylarda yog‘ingarchilik ko‘payadi, hamda ba’zi joylarda qurg‘oqchilik
kuchayadi. Bu, aynigsa, O‘zbekiston shimolida kuchli cho‘llanish shaklida namoyon
bo‘lmoqda. Hozirgi vaqgtda atmosferaga issigxona gazlarini sezilarli darajada
kamaytirishga yordam beradigan gayta tiklanadigan energiya manbalariga asoslangan
mavjud va yangi energiya komplekslaridan oqilona foydalanishga e’tibor
garatilmoqda, ular tarkibiga quyoshiy energetik qurilmalar va tizimlar ham kiradi.

So‘nggi yillarda yer yuzida kuzatilgan iglim o‘zgarishining oldini olish va tabiiy
energiya resurslaridan ogilona foydalanish bo‘yicha muhim gadamlardan biri shuni
ko‘rsatadiki, talab gilinadigan sharoit va ehtiyoj ekologik muvozanatni sezilarli
darajada kamaytiradi. Bunga misol sifatida isitish uchun yoqilg‘i-energetika resurslari
sarflanadigan suzish havzalari tanlandi.
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Ushbu maqolada suzish havzalarini isitish uchun resurslarni tejashga garatilgan
dastlabki tadgiqotlar o‘tkazildi va hisobiy tadgiqotlar natijasida ko‘rib chigilayotgan
hovzalarda kerakli haroratni saglab turish uchun tabiiy gaz ogimining miqdoriy
ko‘rsatkichlari aniglandi. Tadgigot ob'ekti sifatida garaladigan hovuzni isitishda
energiya va resurslarni tejashga erishish uchun quyosh energiyasidan maksimal
darajada foydalanish samaradorligi ham ko‘rsatilgan. Shu bilan birga, ma’lum bir
haroratgacha qizdirish uchun zarur bo‘lgan gaz miqgdori hisoblab chigilgan,
shuningdek o‘rtacha haroratni ushlab turish uchun zaruriy quvvat aniglangan va
mavjud ma’lumotlar bilan tagqoslash amalga oshirilgan.

Kalitso‘zlar: gaytatiklanadigan energiya manbalari, quyosh energiyasi, energiya
komplekslari va tizimlari, tabiiy energiya manbalari, suzish havzasi, harorat, tabiiy gaz.

K Bompocy 3aMeneHusi NPUPOJIHOIO rasa st 000rpesa
IUIABATEJIbHBIX 0acCeiiHOB

Boxunos A.Y.1, Apsues 3.J1x.1*, llepmaToBa M.B.?

L@usurko-mexnuueckuil uncmumym Axkademuu nayx Pecnyonuxu Y30exucman,
Vaoexucman, 100084, o. Tawxenm, yn. Yuneuza Aiimmamosa, 25
men.: +998 93 332 93 91; *e-mail: zarziyev@gmail.com

AHHoTamusi. M3 roma B roJx MNOTPEOHOCT, K 3HeprocOeperarmmuMm U
3¢ ()EKTUBHBIM TEXHOJIOTUSM Bo3pacTaeT. OJHON W3 MPUYHMH TAKOTO SBJICHUS MOXET
CIIy)KUTh HM3MEHEHHE KiIumaTa 3eMJIM, M 3TO SBJICHUE HapylaeT OajdaHC MEXIY
MPUPOJOA U OOMTAaHMEM YEJIOBEKA: B OJHUX MECTaxX BBINAJAAET OOJIBIIOE KOJIUYECTBO
OCAJIKOB, @ B JPYIUX - YBEIUYMBAETCS 3acyXa. JTO MPOSBISIETCS B BUJIE CHIIBHOTO
OMYCTHIHUBAHUS, OCOOCHHO, Ha TEPPUTOPUM ceBepa Y30ekucTaHa. Ha maHHBIHA
MOMEHT YJIeNSIeTCs BHUMAaHUE PAlMOHATIBHOMY HCIOJIb30BAHUIO CYHIECTBYIOIIUX W
HOBBIX SHEPreTUYeCKHX KOMILJIEKCOB HAa OCHOBE BO300OHOBIISIEMBIX HCTOYHHKOB
SHEPIrud, B KOTOPBIE TAKXKE BXOASAT COJHEUHBIE SHEPIOYCTAHOBKU M CHUCTEMBI,
CHOCOOCTBYIOIIIME 3HAYUTEILHOMY CHW)XKEHHIO BBIOPOCOB IAPHUKOBBIX Ta30B B
atMocdepy.

3a mocienHWe TOAbl OJHMM W3 BaXHBIX IIAroB MO NPEIOTBPALICHUIO
KIIMMAaTUYeCKUX W3MEHEHWH, HaOMI0JaeMbIX Ha T[OBEPXHOCTH 3eMJIH, W
PAalMOHAJIBHOIO MCIIOJIB30BAaHUSI NPHUPOJHBIX 3HEPreTHUYECKUX PECYPCOB, SIBUIIACH
JE€MOHCTpALUS TOTO, YTO TpeOyeMble YCIOBUSA U MOTPEOHOCTh 3HAUUTEIBHO CHUBST
AKOJIOTHYECKUU aucOananc. B kadecTBe mpumepa ObUIM BBHIOpAHBI IIaBaTEIbHBIC
OacceitHbl, 151 000rpeBa KOTOPBIX PACXOIyIOTCS TOIIMBHO-?HEPTE€TUUECKUE PECYPCHI.

B pabote mnpoBeneHbl NpenBapUTENIbHBIE HCCIEIOBAaHUSA, HAIpaBJIEHHBIE Ha
SKOHOMHIO pEeCcypcoB Il o0OrpeBa IUIaBaTENbHBIX OAcCEiHOB, M MO PaCUETHBIM
MCCJIEIOBAHMSIM BBISIBJICHBI KOJUYECTBEHHBIE MMOKA3aTEIN PAcX0/a MPUPOJIHOIO rasza
JUTSL IoiZiep Kanusi TpeOyeMoil TeMnepaTypsl B paccMaTpuBaeMbIX OacceitHax. Takxke
nokaszaHa 3(Q¢PeKTUBHOCTh MAKCUMAJILHOTO MCIOJb30BAHUS COJTHEYHOU SHEPTUU ISt
JOCTHKEHUS ~ DHEpPro- MW  pecypcocOepekeHuss Tipu  oborpeBe  OacceliHa,
paccMaTpuBaeMoro Kak o0OBeKT wucciefoBanus. llpu 3ToM ObUIM paccUMUTaHBI
KOJIMYECTBO ra3a, HeOOXOIMMOe I HarpeBa /10 3a/JlaHHOM TeMIepaTyphl, a TaKxKe
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ornpezeneHa Tpedyemasi MOIIHOCTh JUIsl NTOAJIEP/KaHUsl YMEPEHHOM TeMIlepaTypsl, U
IIPOBEJICHO CPAaBHEHUE C UMEIOIIMMUCS TaHHBIMH.

KutoueBblie ci1ioBa: BO30OHOBIISIEMbIEe HCTOUHUKH HEPTUU, COTHEUHAS SHEPT U,
DHEPreTUYECKUE KOMIUIEKCHI M CHUCTEMBI, IIPUPOJHBIE JHEPrETUYECKUE PECYPCHI,
TIaBaTeNbHBIN OacceiiH, TemrnepaTypa, IPUPOAHbBIHN Ta3.

On the issue of replacing natural gas for heating swimming pools
Vokhidov A.U.L, Arziev Z.J.**, Shermatova M.B.!

Physical Technical Institute of the Uzbekistan Academy of Sciences
2B, Chingiz Aitmatov str., 100084, Tashkent, Uzbekistan
tel.: +998 93 332 93 91, *e-mail: zarziyev@gmail.com

Abstract. The need for energy-saving and efficient technologies increases from
year to year. One of the reasons for this phenomenon may be climate changing in the
Earth's hemisphere and this phenomenon disrupts the balance between nature and
humanity: in some places, a large amount of precipitation falls, and in others, drought
increases. This is manifested in the form of severe desertification, especially in the
territory of the North of Uzbekistan. At the moment, attention is being paid to the
rational use of existing and new energy complexes based on renewable energy sources,
which also includes solar installations and systems that contribute to a significant
reduction in greenhouse gas emissions into the atmosphere.

In the recent years, one of the important steps to prevent climate change observed
on the earth's surface and the rational use of natural energy resources has shown that
the required conditions and needs will significantly reduce the ecological imbalance.
As an example, swimming pools were chosen, for heating of which fuel and energy
resources are consumed.

In this paper, preliminary studies aimed at saving resources for heating swimming
pools have been carried out and quantitative indicators of natural gas consumption for
maintaining the required temperature in the pools under consideration have been
identified based on calculated studies. The efficiency of the maximum solar energy
using to achieve energy and resource conservation when heating a swimming pool
considered as an object of research is also shown. At the same time, the amount of gas
required for heating to a given temperature was calculated, and the required power to
maintain a moderate temperature was determined, and also a comparison was made
with the available data.

Keywords: renewable energy sources, solar energy, energy complexes and
systems, natural energy resources, swimming pool, temperature, natural gas.
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Quyoshiy issiglik va sovuqlik ta’minoti sohasidagi me’yoriy hujjatlar ishlab
chigish masalasi

Voxidov A.U., Dexgonova M.X.}, Ulug‘murodov M.T.%, Shodiev B.T.%, Panjiev 1.1.2

10 ‘zhekiston Respublikasi Energetika Vazirligi huzuridagi
Qayta tiklanuvchi energiya manbalari milliy ilmiy tadgigot instituti
Toshkent sh., Chingiz Aytmatov ko ‘chasi, 2B, 2-bino
Tel.: +99891 222-09-94; e-mail: akmalvokhidov@yahoo.com
2Qarshi muhandislik-igtisodiyot instituti,

Qarshi, Mustaqillik ko ‘ch., 225.

Annotatsiya. Ushbu maqgola jahon migyosida va xususan O‘zbekistonda quyosh
issiglik va sovutish ta’minoti sohasidagi me’yoriy-huquqiy hujjatlarning gisqacha
sharhiga bag‘ishlangan. Issiglik va sovutish ta’minot tizimlaridan amaliy foydalanish
ko‘lamini kengaytirish uchun hozirgi kunda O°‘zbekistonda tegishli gonunchilik
hujjatlari, qurilish me’yorlari, standartlar va boshqa me’riy hujjatlarini o°z ichiga olgan
hugqugiy baza mavjud. Shu bilan birga, shuni ta’kidlash kerakki, mavjud me’yoriy-
huqugiy bazani bir xil iglim sharoitiga yega bo‘lgan xorijiy mamlakatlarning mavjud
va amaldagi hujjatlari bilan giyosiy tahlil gilish yaxlitlik va ular o‘rtasidagi o‘zaro
bog‘liglik jihatidan ancha past. Shu munosabat bilan turar-joy, ijtimoiy va ma’muriy
binolar va inshootlar uchun quyosh issiglik va sovutish tizimlarini rejalashtirish,
loyihalash va qurish bo‘yicha normativ-huquqgiy bazani mustahkamlashga oid asosiy
me’yoriy hujjatlarning gisqacha qiyosiy tahlili o‘tkazildi, shuningdek yangi hujjatlar
ishlab chigish, gisman gayta ishlash bo‘yicha takliflar ishlab chiqildi. Quyosh
energiyasiga asoslangan qurilmalar yordamida isitish va sovutish ta’minoti tizimlarini
ishlab chigish, joriy yetish va ulardan sanoat migyosida foydalanish bo‘yicha xalgaro
va mahalliy tajribaga tayanib, yangi normativ hujjatlarini tayyorlash va tasdiglash
bo‘yicha takliflar berildi.

Kalit so‘zlar: quyosh energetikasi, me'yoriy hujjatlar, quyoshiy isitish,
guyoshiy sovutish, quyoshiy issiq suv ta’minoti, standartlar, qurilish goidalari,
energiya samaradorligi, sinov usullari, umumiy texnik shartlar.

K Bonpocy pa3padoTKku HOPMATHUBHBIX IOKYMEHTOB B 00J1aCTH COJTHEYHOT 0
TEIJI0- M XJIAJ0CHAOKEeHUS

Boxunos A.Y.!, lexxonosa M.X.!, Yiiyrmyponos M. T .}, llloxues B.T.!, amxues U.1.2

YHayuonanouuiii nayuno-uccnedosamenbckuii uHcmuntym 60300HO6NAEMbIX UCOYHUKOE IHEP2ULL
Vsoexucman, Tawkenm, yn. Yuneuza Aiimmamosa 2b, 2-xopnyc
Ten.: +99891 222-09-94; e-mail: akmalvokhidov@yahoo.com
2 Kapuuunckuti uHIICeHepHO-3KOHOMUYECKUT] UHCIIUmMYm,
Vs6exucman, Kapwu, yn. Mycmaxunnuk, 225.

AnHoTanusi. Pabota mocBsmeHa KpaTKoOMy 0030py HOPMAaTHUBHBIX U
PETYJIHUPYIOMKX TOKYMEHTOB B 00JACTU COJIHEYHOTO TEIUIO- U XJIaJJOCHA0KEHUS B
MHUpE U, B YaCTHOCTH, B Y30ekuctaHe. J{is pacmupeHuss MaciTaboB MpakTHUIECKOrO
MCTIOJIb30BaHUs CHCTEM TEILIO- M XJIaJ0OCHA0KEeHUA B Y 30€KHCTaHe IMEETCs TIPaBOBast
0a3a, BKJIIOYalOIIass B CeOsl COOTBETCTBYIOIIMWA 3aKOH, CTPOUTENbHBIE HOPMBI U
npaBwIia, CTAaHAAPTHI U 1p. [Ipu 3TOM crieayeT OTMETUTh, YTO CPAaBHUTEILHBIA aHATH3
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MMEIOIIENCsl HOPMATUBHO-TIPABOBOM 0a3bl € CYHIECTBYIOIIMMHU U JEHCTBYIOIIMMU
JTOKyMEHTaMHU 3apyOeKHBIX CTpaH C OJMHAKOBBIMH KIUMATHYECKUMH YCIOBHUSMH
HaMHOTO YCTYNaeT MO IEIOCTHOCTH Y B3aMMOCBSI3U MEXIYy HUMH. B CBSI3U C 3TUM
BBITIOJTHEH KPaTKUl CPaBHUTENbHBIM aHAIU3 OCHOBHBIX HOPMAaTHUBHBIX JOKYMEHTOB,
M0 YacTH KacCaloImelcs YKpeIUICHUs HOPMATUBHOM 0a3bl 1O TUIAHUPOBAHUIO,
MIPOCKTUPOBAHUIO U CTPOUTEIHCTBY COJIHEUHBIX CHCTEM TEILIO- M XJIaJOCHAOKCHUS
JUTSL 3MAHUH U COOPY>KCHHH KHIJIOTO, COIMAIBHO-OBITOBOTO M aJIMHHHCTPATUBHOTO
Ha3HaueHus. Takke MOATOTOBIICHBI MNPEJIOKEHUs ISl pa3padOTKH, YACTUYHOU
nepepadoTKU CYIIECTBYIOIIMX M YTBEP)KIEHHUS HOBBIX OTPACIEBBIX HOPMATHUBHBIX
JIOKYMEHTOB, OMUPAsCh Ha MEXTYHAPOIHBIN U OTEYECTBEHHBIN OMBIT MO pa3paboTKe,
BHEJIPEHUIO U DKCIUTyaTallud CUCTEM TEIUIO- U XJIaJJOCHA0KEHHUS C UCIIOJIb30BAaHUEM
YCTaHOBOK Ha OCHOBE COJIHEUHOM YHEPrUHU.

Kaw4deBblie cJoBa: CcoJIHEYHasT OHHEPreTUKA, HOPMATHUBHBIE JIOKYMEHTHI,
COJIHEYHOE  OTOIUIEHHE,  COJIHEYHOE  OXJaXJEHHUE, COJIHEYHOE  ropsdee
BOJIOCHA0XEHUE, CTaHJIapThl, CTPOUTENIbHBIC HOPMBI u MpaBUia,
AHeprod3PHeKTUBHOCTh, METO/IbI UCIIBITAHUM, OOIIME TEXHUYECKUE YCIIOBUSI.

On the issue of developing regulatory documents in the field of solar heating
and cooling supply

Vokhidov A.U.%, Dexkonova M.X.!, Ulugmurodov M.T.%, Shodiyev B.T.%, Panjiev I.1.2

INational Research Institute of Renewable Energy Sources
2B, Chingiz Aitmatov str., 100084, Tashkent, Uzbekistan
Tel: +99891 222-09-94; e-mail: akmalvokhidov@yahoo.com
2Karshi Engineering-Economics Institute,

225, Mustakillik str., Karshi, Uzbekistan

Abstract. This thesis is devoted to a brief overview of regulatory documents in
the field of solar heating and cooling supply around the world and in particular in
Uzbekistan. To expand the scope of practical use of heating and cooling supply
systems, Uzbekistan currently has a legal framework that includes the relevant law,
building codes, standards, etc. At the same time, it should be noted that a comparative
analysis of the existing regulatory framework of documents with existing and current
documents of foreign countries with the same climatic conditions is much inferior in
terms of integrity and interrelation between them. In this regard, a brief comparative
analysis of the main regulatory documents regarding the strengthening of the
regulatory framework for the planning, design and construction of solar heating and
cooling systems for residential, social and administrative buildings and structures has
been carried out. The proposals for the development, partial processing of existing and
approval of new industry regulatory documents have been prepared relying on
international and national experience in the development, implementation and
operation of heating and cooling supply systems using installations based on solar
energy.

Keywords: solar energy, regulatory documents, solar heating, solar cooling, solar
hot water supply, standards, building codes and regulations, energy efficiency, test
methods, general technical conditions.
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Passiv uylar qurilishining ekologik jihatlari

Dalmuradova N.N.%2, Shermatova M.B.%, Dalmuradova Nasiba 2, Xoshimov D.%,
Raxmatshoev 1.1, Nasriddinov S.t

1QTEM MITI,
2. Karimov nomidagi Toshkent davlat texnika universiteti,
3Toshkent arxitektura-qurilish instituti

Annotatsiya. Sayyoradagi tabiiy resurslar zaxiralarining jiddiy cheklanganligi
butun dunyoni energiya samaradorligini rivojlantirish, xususan, jahon bozorida
energiya tejash sohasidagi zamonaviy ilmiy hajmdor texnologiyalar va yechimlar
hagida o‘ylashga majbur gilmoqda. Energiya tejamkor qurilish konsepsiyasi bino va
inshootlarda kam iqtisodiy xarajatlar hamda kam energiya sarflagan holda qulay
issiglik muhitiga erishishni ko‘zda tutuvchi, va o‘z navbatida turar-joy, jamoat va
sanoat binolarini qurish va ishlatish xarajatlarini kamaytirishni ta’minlashga garatilgan
tadbirdir. Ma’lumki, energiya tejamkor texnologiyalar joriy etilgan uylardan
foydalanish natijasida isitish, issig suv va elektr energiyasi uchun xarajatlarni 25% dan
40% gacha tejashga erishiladi. Bugungi kunda passiv uylar dunyo bo‘yicha energiya
samaradorlik borasidagi mavjud global tendensiyalarga go‘shilmoqda, ularning asosiy
goyasi isitish xarajatlarini kamaytirish, shu bilan birga aholi uchun sog‘lom, qulay
mikroiglimni ta’minladan iboratdir. Ushbu maqgolada passiv uylarni loyihalash va
qurishning ekologik jihatlari, mahsulotlarning uglerod izini tartibga solish borasidagi
xalgaro amaliyot, shuningdek qurilish mahsulotlari va binolarning hayot sikli
davomida chiqindilarni baholash usullari, me’yoriy hujjatlar va standartlar tahlili
keltirilgan. Passiv uylarni loyihalashda gayta tiklanadigan energiya texnologiyalaridan
foydalanish bo‘yicha amaliy hisoblash misoli keltirilgan — bunda go‘llagan holda issiq
suv magsadlari uchun 37°S haroratli issiq suv olishda 200 | hajmli quyosh suv isitgich
kollektoridan foydalanganda, yiliga 0.67 t gacha SO, gazining atmosferaga chigishini
kamaytirishga erishish mumkinligi ko‘rsatilgan. Respublikada passiv uylarni
loyihalashtirish, yaratish va ulardan foydalanish amaliyotini go‘llash imkoniyati,
shuningdek, ushbu texnologiyani mamlakatdagi iglim o‘zgarishi va global iglim
o‘zgarishi sharoitiga moslashish uchun yechim sifatida go‘llashning magsadga
muvofigligi, bu esa o‘z navbatida respublikada qayta tiklanuvchi energiya
manbalaridan foydalanish, yoqilg‘i-yenergetika resurslarini tejash imkoniyatiga
erishish mumkinligi ko‘rsatilgan.

Kalit so‘zlar: kalit sozlar: iglim o‘zgarishi, issigxona gazlari emissiyasi, uglerod
izi, igtisodiyotning uglerod hajmdorligi, gqayta tiklanuvchi energiya manbalari, qurilish
sohasi va qurilish materiallari, passiv qurilish, mahsulotlarning ekologik
deklaratsiyasi, yashil sertifikat.

IKO0JIOTHYECKHE aCIEeKThI CTPOUTECJALCTBA NACCUBHBIX TOMOB

Janmypamosa H.H.}2, Illepmarosa M.B.%, Jlanmypanosa Hacu6a®, Xommmos /1.1,
Paxmarmioes I/I.l, Hacpunnunos Ccl

YHHIH BUD,
2Tawxenmexuil 2ocyoapcmeenHulll mexHuieckutl ynueepcumem umenu Mciama Kapumosa,
$Tawkenmcexuii apxXumeKmypHo-CmpoumenbHulti UHCIMUNYm
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AHHoTanus. Cepbpe3Hble OTPAHUYCHHMS B 3amacax IPUPOJIHBIX PECYpCOB Ha
IUTAHETE 3aCTaBISIET AyMaTh O pa3BUTHU c(pephl 3HEProdPHEeKTUBHOCTH, B YaCTHOCTHU
COBPEMEHHBIX HAYKOEMKHX TEXHOJIOTHI 1 pelIeHH B 001aCTH SHEProcOepexeHs Ha
BCEeMUpPHOM  pbiHKe. CamMo TMOHSATHE  HSHEprocOeperaroniee  CTPOUTEITHCTBO
MpEeayCMaTpuBaeT IPUMEHEHUE COBPEMEHHBIX TEXHOJOTMA W  MaTepualloB,
o0ecrevnBaroIUX BBICOKUHN TEIJIOBOM KOMQOPT U Majioe MOTpeOIeHUuEe SHEPTuu, ¢
HU3KMMH PAaCXOJaMHM Ha 3KCIUTyaTalrio, KOTOPOE, B CBOKO OYEpEb, IMO3BOJISIOT
COKpaTUTh 3aTpaThl Ha BO3BEICHHE U OSKCIUIyaTallMI0 KWIbIX, OOIECTBEHHBIX U
MIPOM3BOJICTBEHHBIX 3/aHWil. M3BecTHO, YTO B JOMax, T[J€ peaJnu30BaHbI
sHeProdHEKTUBHBIE TEXHOJOTUH, B PE3YJIbTATEe JOCTUTACTCS SKOHOMHUS Ha OIUIATe
OTOIUICHHS, TOpSAYE BOJBI U JIJIEKTPO3HEepruu B pasmepe or 25% mo 40%. Ha
CETOJHAIHUMN JIeHb K TOMYJISPHBIM MUPOBBIM TPEHJaM B 3TOM 001acTH 100aBISIOTCS
[IACCUBHBIC IOMa, OCHOBHAsI UJI€s] KOTOPBIX 3aKJIIOYAETCs B CHM)KEHHMM PacXoJl0B Ha
OTOIUIEHUE, C MOAJIEPKAHUEM 30POBOr0, OJArONpUSATHOTO MHUKPOKIMMATa MJis
KWIBIOB. B TaHHOH cTaThe pacCMOTPEHBI HIKOJIOTUYECKUE ACTIEKTHI MPOEKTUPOBAHUS
Y CTPOUTEIHCTBA MTACCUBHBIX JIOMOB, BBIIIOJHEH 0030p MO MEXIYHAPOIHON MPAaKTHKE
PEryJIMpPOBAaHUS YIJIEPOAHOTO clieja MPOAYKIMHU, & TAaKKE€ METOJOB, HOPMATHUBHBIX
JOKYMEHTOB M CTaH/IaPTOB IO OLIEHKE BHIOPOCOB 32 KU3HEHHBIN LUKII CTPOUTEIbHBIX
m3nennui u 3xaHud. lIpuBeneH mnpuMep NPAKTHYECKOTO pacdeTa NPUMEHEHUs
TEXHOJIOTHII BO30OHOBJISIEMBIX UCTOYHUKOB YHEPTUU B MPOEKTUPOBAHUHU MACCUBHBIX
JIOMOB — [TI0Ka3aHO, YTO B CIy4ae HCIOIb30BaHUs KOJUIEKTOpa ¢ 00beMoM BoibI 200 11
U TodydeHus ropsdeit Boasl B 37°C, B IIENSAX HMCIONB30BaHHSA €€ JUIS TOPSYEro
BOIOCHA0KEHHMS, yMeHbIIeHHe BeIOpocoB CO; B TeueHHe rojia npy cxkuranuu 360 m°
npupoaHoro rasa cocrasisier 0,67 1. [IokazaHa BO3MOKHOCTh IPUMEHEHUS IPAKTUKA
IIPOEKTUPOBAHMS, CO3/IaHUSI M KCIUTYaTalluy UCIIOIb30BaHUS TACCUBHBIX COJIHEUHBIX
JOMOB B peclyOyMKe, a TakXke Ielecoo0pa3HOCTh WCIHOJIb30BaHUs JaHHOM
TEXHOJIOTMM, KaK pEIICHWE aJanTaldud K KIMMaTHYECKUM H3MEHEHUsIM H
rJI00aNbHOMY TOTEIUIEHUI0 HAa TEPPUTOPUM CTpaHbl. IJTO, B CBOIO OYEpelb
CHOCOOCTBYET MOMYyJSIpU3alMd M pPaClIMPEHHs MacIliTaboB  IPAKTUYECKOTO
MCIIOJIb30BAaHUSI BO300HOBIISIEMBIX HCTOYHHUKOB JHEPrUU B pecmyOiHKe, Tak Kak
BO3MOXKHOCTh ~ 3KOHOMHTbH  TOIUIMBHO-DHEPre€TUYECKUE  PECYpChbl  HAMHOTO
YBEIUYMBAETCS MPHU YCIOBUU, €CU OyAyT HCIOJIb30BAaThCSA IMMACCHUBHBIE CHUCTEMBI
COJIHEYHOT'O OTOIUICHHMS], OCBEILIEHUS U TOPSYErO BOJOCHAOKEHUS.

KuiroueBrblie ¢j10Ba: KIMMaTUYECKUE U3MEHEHMS, SMUCCUS MApHUKOBBIX Ia3oB,
YIIEPOAHBIM CleA MPOAYKLHH, YIIIEPOJOEMKOCTh 3KOHOMHKH, BO300OHOBIISIEMBIC
VMCTOYHHUKHU DHEPIUHU, CEKTOP CTPOUTENBCTBA U CTPOMMATEpPHUAJIbl, MACCUBHBIA JIOM,
AKOJIOTHYECKas JeKIIapariis IpoayKIUui, 3eJIeHbI cepTuduKaT

Environmental aspects of the construction of passive houses

Dalmuradova N.N.2?, Shermatova M.B.%, Dalmuradova Nasiba 2, Khoshimov D.?,
Rakhmatshoev 1.1, Nasriddinov S.t

L NIRES, ?- Tashkent State Technical University named after Islam Karimov,
8 _ Tashkent Institute of Architecture and Civil Engineering
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Abstract. Serious limitations in the reserves of natural resources on the planet
make the whole world think about the development of energy efficiency, in particular
modern high-tech technologies and solutions in the field of energy conservation on the
world market. The very concept of energy-saving construction involves the use of
modern technologies and materials that provide high thermal comfort and low energy
consumption, with low operating costs, which in turn can reduce the cost of
construction and operation of residential, public and industrial buildings. It is known
that in houses where energy-efficient technologies are implemented, as a result, savings
on heating, hot water and electricity are achieved in the amount of 25% to 40%. To
date, passive houses are being added to the popular global trends in the field, the main
idea of which is to reduce heating costs, while maintaining a healthy, favorable
microclimate for residents. This article examines the environmental aspects of the
design and construction of passive houses, provides an overview of the international
practice of regulating the carbon footprint of products, as well as methods, regulatory
documents and standards for assessing emissions over the life cycle of construction
products and buildings. An example of a practical calculation of the use of renewable
energy technologies in the design of passive houses is given — it is shown that in the
case of using a solar collector with a water volume of 200 liters to produce hot water
at 37°C, for use for hot water supply, the reduction of CO, emissions during the year
when burning 360 m? of natural gas is 0.67 t. The possibility of applying the practice
of designing, creating and operating the use of passive solar houses in the Republic is
shown, as well as the expediency of this technology using as a solution to adapt to
climate change and global warming in the country. This in turn contributes to the
popularization and expansion of the renewable energy sources practical using in the
republic, as the opportunity to save fuel and energy resources much increases under
the condition, if passive solar heating, lighting and hot water systems are used.

Keywords: climate change, greenhouse gas emissions, carbon footprint of
products, carbon intensity of the economy, renewable energy sources, construction
sector and building materials, passive house, environmental declaration of products,
green certificate.
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Issiglik, sovuglik, vodorod va boshga foydali mahsulotlarni ishlab chigarish
uchun quyosh batareyalarini boshqgarish tizimlari

Menshikov Ya.A.1?, Popel O.S.}, Tarasenko A.B.1*

Cucrembl ynpapjieHUs COJTHEYHBIMH OaTapesiMu ISl TIOJIyYeHUs TeIia, X0J10/1a,
BO/JIOPO/Ia U APYTHX MOJIE3HBIX MPOAYKTOB

Menbmukos S.A.12, TTonens O.C., Tapacenko A.B.1*

LO6veounennviii uncmumym evicoxux memnepamyp PAH, Poccus
Poccus, 125412, Mockea, Hxcopckas ya., 13
2000 «Apocmanmawy, Poccus, 119435, Mockea, Manwiiit Cassunckuii nep., 5-29

AHHoTanus. J[ns1 paboThl NPEUMYNIECTBEHHO B aBTOHOMHBIX CHCTEMax
pa3paboTaHbl, HW3TOTOBIEHHl W  UCHBITAHBI JBE BEPCHH  KOHTPOJUIEPOB
aKKyMYJISITOPHBIX ~ OaTapel, TOCTPOCHHBIX Ha OCHOBE JIBYHAINPaBJIEHHOTO
COTJIACYIOUIETO MpeoOpazoBaTeNsl HANPSKEHUsT IMOCTOSHHOrO ToKa. (OCHOBHBIM
OTJIMYUEM PA3pa0OTAHHBIX CXEM SABJISIETCSI BO3MOYKHOCTH IMMUTAHUS COOCTBEHHBIX HYXK]T
KOHTPOJUJIEPOB — DKCTPEMANIBHBIX PETYJISATOPOB MOITHOCTH COJIHEUHBIX OaTapeil, Kak
OT aKKyMYJISITOPOB, TaK U OT CaMOIl COJIHEYHOU OaTaper, 4YTO OTKPHIBAET IIUPOKUE
BO3MOXKHOCTH [JIi UX TNPUMEHEHHS B HUIIAX, CBSA3AHHBIX C TOJYYEHHEM TaKHX
MPOJIyKTOB, KaK TEIJIO, XOJIO/A, BOJOPO/, OUMINEHHAS WM MOJHATAs U3 CKBAKUHBI
BO/A, KOTJa DJJCKTpUUYECKas HSHEPrusi He SBISCTCS KOHEYHBIM NTPOAYKTOM H HE
TpeOyeTcst ee akkymymnupoBanue. OTmpaBIaHHBIH B TakOM Ccllydae OTKa3 OT
aKKyMYJIATOPHOUM OaTaper yJEHIeBIISACT M yHPOIIAeT CXEMbI MOJAOOHBIX YCTaHOBOK,
CYIIIECTBEHHO YBEIUYMBACT JIUTEIBHOCTh UX PabOTHl 0e3 3aMeHbl KOMIIOHEHTOB.
OpHa u3 MpeIOKEHHBIX CXEM MO3BOJISET TAKXKE UCIIOJIb30BATh TaHHBIE KOHTPOJLIEPHI
B CHCTEMax YMPABJICHUS MHOTOKOMITIOHEHTHBIX THOPHIHBIX YCTAaHOBOK, HAIPABIISS
M30BITKY SHEPTUU HA BHIPAOOTKY MOJIE3HBIX TIPOYKTOB.

N3roToBieHsl dKCrepuMEHTaIbHbIE 00pa3iibl KOHTPOIIEPOB MOUTHOCTHIO 800-
1000 BT, mpoBeneHbl MX HATypHbIE CPAaBHUTENIbHBIC HCIBITAHUS C 3apyOeKHBIMU
KOMMEpYECKUMH OaTapelHbIMU KOHTpPOJUIEpAaMU B KIMMAaTUYECKUX YCJIOBHSX
r.MockBel, B x0/1€ KOTOpBIX ObUT TIposeMoHcTpupoBan KIIJ| HoBo# pa3paboTku Ha
cornoctaBuMoM ypoBHe 93-96%.

KiroueBble c10Ba: akKyMyJIMPOBAaHUE SHEPTHH, MOTyUYEHHE TEIJIa U X0JIoAa OT
Connia, camonotpeOiaeHue, GoToIHEPreTUKa, SKCTPEMAIIbHBINA PETYIISTOP.

PV array control systems for generating heat, cold, hydrogen
and other products

Menshikov Y.A.12, Popel O.S.?, Tarasenko A.B.*!

LJoint Institute for High Temperatures of the Russian Academy of Sciences,
13, Izhorskaya str., 125412, Moscow, Russia,
2LLC YAROSTANMASH
5-29, Lane Maly Savvinsky str., 119435, Moscow, Russia
*correspending author: tarasenkoab@inbox.ru
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Abstract. Mainly for off-grid operation, two versions of maximum power point
tracking controllers based on a bidirectional DC voltage matching converter have been
developed, manufactured and tested. The main difference between the developed
devices and commercial ones is the controller balance of plant feeding both from solar
panels and batteries. This gives huge possibilities for their application in niches
associated with the heat, cold, hydrogen, purified or water raised from a well
production. In this case electrical energy is not an end product and its storage is not
required. And the battery rejection reduces the cost and simplifies the whole schemes
for such plants. Plant lifetime can be also significantly widened. One of the proposed
schemes also makes possible these controllers application for multicomponent hybrid
plants control, directing excess energy to the useful by-products production.
Experimental samples of controllers with a power output of 800-1000 W have been
produced. Their full-scale comparative tests were carried out parallel with foreign
commercial battery controllers in the Moscow climatic condition revealing the
efficiency at the level of 93-96%, close to commercial analogues.

Keywords: energy storage, heat and cold from the Sun production, maximum
power point tracking, photovoltaics, self-consumption.

Kanalsiz yer osti yotgizish uchun ishlaydigan issiglik tarmoglarining energiya
samaradorligini hisoblash uslubiyoti

Geller Yu.A., Shmeleva A.O.

MeTtoauka pacyera 3HeprodgGeKTUBHOCTH IKCILIYATHPYEMBIX TEIJIOBBIX CeTel
0ecKaHAJbHOI MOJA3eMHOM MPOKJIATKHA

I'emnep FO.A., [lImenesa A.O.

Hayuonanvnuiii uccneoosamenwvckuti ynusepcumem « Mocko8ckutl s3HepeemuyecKuil UHCMumyny,
Poccus, 111250, 2.Mocksa, yn. Kpacnoxasapmennas, 14, e-mail: gellerya@mpei.ru

AnHotanusi. llenpio paboThl sBisieTcss pa3paboTKa METOAMKH, C TOMOIIBIO
KOTOPOM MOYXHO OIIEHUTh 3HEProd(p(HEeKTUBHOCTh CYHIECTBYIOUIEH TEIJIOBOM CETH,
uMesT MUHHUMaJIbHOE KOJMYECTBO HMCXOAHBIX JaHHBIX, MOJNyYEHHBIX B pe3yibTaTe
o0cieIoBaHUsI WJIM TEXHUYECKOTO OCMOTpa CETH, MPU ATOM CHUCTEMa MPOOJIKAET
¢dbyHkmMoHupoBaTh. TakuMm oOpa3oMm, 3aTpaThl Ha OOCJEIOBAHHE TEIJIOBOW CETU
3HAYUTENIbHO YMEHbIIATCS. B npeacTaBieHHON METOAMKE YUUTHIBAIOTCS CIEIYIOIINE
MHAUKATOPBL: [0 HOPMATHBHOMY TEIUIOBOMY MOTOKY, 110 CHH)KEHUIO TEMIIEPATyphl Ha
MPOTSHKEHUHN JINHENHOTO YYacTKA.

KaroueBble  caoBa:  TemioBble  ceTH,  OecKaHaibHas  MPOKJIAJKa,
9HEProdh(HEKTUBHOCTH TETNIOBBIX CETEH.

Calculating method of operated heat network energy efficiency with channel-
free underground laying

Geller Y.A., Shmeleva A.O.

National Research University «Moscow Power Engineering Institutey,
14, Krasnokazarmennaya str., 111250, Moscow, Russia.
e-mail: gellerya@mpei.ru
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Abstract. The aim of the research is development of methods which help to
estimate the energy efficiency of operated heat network, having a minimum amount of
source data obtained as a result of examination, while heat network is in operation.
Therefore, costs on technical inspection of heat network reduce significantly. The
following indicators are considered: specified heat flow and temperature drop on linear
section.

Keywords: heat networks, channel-free underground laying, energy efficiency of
heat networks.

Issiglik tashuvchisi nanosuyuglik bo‘lgan quyosh parabolosilindrik kollektorini
termodinamik optimallashtirish

Knish L.I., Borisenko A.G.

TepMOJII/IHaMI/I‘IeCKaﬂ onTuMu3anmuda COJITHEIHOI'0 HﬂpﬂﬁOJIOIII/IJIHHleI/I‘leCKOFO
KOJUICKTOPA ¢ HAHOKUAKOCTBI0O B KAYE€CTBE TENVIOHOCUTECJISA

Kb JI.M., bopucenko A.T.

Jnenposckuii nayuonanvnuii ynusepcumem umernu Onecs I'onuapa,
Ykpauna, 49010, /[nenp, npocnekm I acapuna, 72,.

AnHoTauus. B pabore mpencTaBieHO YMCICHHOE HCCIEIOBAaHUE MapaMeTpOB
CUCTeMBl mpuéMa COJHEYHOTO  IMapabOoJOLMIMHAPUYECKOTO  KOJIJIEKTopa ¢
Hanoxuakocteio Syltherm800/Al,O3 B kauecTBe Termnonocurens. Paspadorana 3D
MaTeMaTU4ecKass MOJICIb KOHBEKTHMBHOIO TEIUIONEPEHOCA B TEIUIONPUEMHUKE, B
KOTOPOW YUYTEHBI YCJIOBHSI OKpY KAl cpelbl U HEPAaBHOMEPHOE pacIpe/iesiCHUE
KOHIIEHTPUPOBAHHOTO COJTHEYHOI'0 MOTOKA, paccunTaHHOe MeTogoM MoHTe-Kapiio.

3aBUCHUMOCTh TEIIOU3NISCKUX CBOMCTB HAHOXHUIKOCTH OT TEMIIepaTyphl
HaxoJWIach ¢ UCMOJIb30BaHUEM SMIUpuueckux Gopmyi. Jlokazano, 4yto nobaBiieHue
3%, 5% wu 8% mnanouactury Al;O3 B 0a30BBIii TEIJIOHOCHTENb YBEIUYHUBACT
ko3¢ ¢uuuent temnoornaun Ha 1.5%, 3.4% u 7.8%, cooTBeTcTBEeHHO. 3ajaua
KOHBEKTHUBHOI'O TEMJI000MEHA peliajiach COBMECTHO C THAPOJMHAMUYECKON 3aaueil.
Meton MHHUMH3AIMU TPOU3BOJCTBA HSHTPONHUHU MPUMEHSIICS IJII HaXOXKICHUS
nuariazoHa  4yumcen  PeliHoibaca,  KOTOpBIE  ONPENENSAIOT  ONTHMAaJIbHBIC
TEPMOJMHAMUYECKHUE TTApAMETPHI.

KiarueBble cji0Ba: HAHOKUJIKOCTh, MTapa0dOoIONUINHIPHICCKUIN KoJekTop, 3D
MaTeMaTH4eCcKas MOJEIIb, TUAPOAMHAMUYCCKUN pacuer, SHTPOIIHS,
TEpMOJAMHAMHUYECKAsl ONITUMHU3ALINS.

Thermodynamic optimization of the solar parabolic trough collector with
nanofluid as heat transfer fluid

Knysh L.1., Borysenko A.G.

Dnipro National University named after Olesya Gonchar,
72 Gagarin Avenue str., 49010, Dnipro, Ukraine.

Abstract. The numerical research of receiver system parameters of the parabolic
trough collector with nanofluid Syltherm800/Al,O3 as heat transfer fluid is presented
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in this study. The 3D mathematical model of convective heat transfer in the heat
receiver taking into account the ambient conditions is developed. Irregular distribution
of the concentrative solar flux at the receiver surface is determined by Monte-Carlo ray
tracing method. Temperature dependence for nanofluid thermo-physical properties are
found using of empirical correlations. It is proved that insertion of 3%, 5% and 8%
Al;O3 nanoparticles in base fluid increases heat transfer coefficient of 1.5%, 3.4% and
7.8%, respectively. Convective heat exchange problem is solved together with
hydrodynamic problem. Entropy generation minimization method was applied for
finding of the Reynolds numbers range which ensure the optimal thermodynamic
parameters.

Keywords: nanofluid, parabolic trough collector, 3D mathematical model,
hydrodynamic analysis, entropy, thermodynamic optimization.

Ko*‘mirdan foydalanishda innovatsion texnologiyalarining
salohiyati va rivojlanishi

Kremkov M.V.Y*, Kelginbaev A.N.?

IToTeHUHAJ ¥ Pa3BUTHE HHHOBAIMOHHBIX TEXHOJIOI Ml HCIIO0Ib30BAHUS YIJIs
Kpemkos M.B.Y", Kensrun6aes A.H.?

Y Unemumym uonno-nnazmennvix u nazepuvix mexnonoauti umenu V.A.Apugosa Axademuu nayx
Vsbexucmana
Vsbexucman, 100125, 2. Tawkenm, ya. /[ypmon tiynu, 33
men.: +998 (71)262-31-69; *e-mail: fund@academy.uz
2 Hayuno-uccnedo8amensckutl u npoeKmHbLIl UHCIUMYm He(manoil u 2430601 NPOMbIULTEHHOCTIU
«O ZLITINEFTGAZ», V36exucman, 100029, o. Tawxenm, ya. Tapaca Lllesuenko, 2
men.: + 998 (71) 280-67-05

AHHOTamus. PaccMOTpeHbl akTyasjabHble MPOOJEMbI HOOBIYM M MOTPEOJICHHUS
yriist B mupe 1 Y30ekuctane. [Ipu atom noareepxkaeHa s nepuoaa 2010 - 2022 rr.
YCTaHOBJICHHAass Hamu paHee s 1965 — 2010 rr. nmpsaAmas KoOppersaluOHHAs
3aBUCUMOCTh MEXIY BPEMEHHBIMU MEPUOAaMU IIPUPOCTA/CIaia €xXeroJHbIX 00bEMOB
00IIIEMHUPOBOTO OTPEOJICHNUSI CYMMapHOM YHEPTUH, B TOM YUCJIE YTJIsl, C COCTOSIHUEM
MHUPOBOM SKOHOMHMKH M TEPUOJAMHU MPOUZOMIEAIINX MHUPOBBIX KPHU3UCOB. ITO
MO3BOJIMJIO TOATBEPAUTH MEPUOALI MUPOBBIX Kpu3nucoB B 2014 — 2015 rr. u 2020 —
2022 rr. ¥ IpOCHEeAUTh TCHICHIIUIO BO3pACTaHUs JOJHU YIS B 00IIEMHPOBOM 00BeMe
SHEpropecypcoB B mnocieaHue 2 rona. IIpoeneHa cucremaTu3aiusi OCHOBHBIX
roKazaTesiel moTpeOeHus SHepruu u yris 3a 1965 -2022 rr. [Tokazano, uto B 2022 r.
oOmiee moTpebieHue yris BbeIpacTeT 3a 2 roma moutd Ha 7 - 8%, MOCTUTHET
PEKOPIHOTO 3HAYEHUS 8 MIIPA. T. U OCTAHETCA HA 3TOM YPOBHE KaK MUHUMYM 10 2024
r. [Ipu 5TOM 11€HBI Ha YTOJb 3a MOCIEAHUE TOIbI B MUPE PE3KO YBEIUUUBAIUCH (0oJiee
yeM B 8 pa3) u gocTurim K aBrycty 2022 r. 6osee 2000 gomn. CILIA 3a 1000 M2,

Uto kacaercs VY30ekucTaHa, TO TMOTEHIMAT €XEroJHOW Yriaeao0blyu 3a
MocjeAHue To/Ibl He yBenuumics (He Oonee 4,5 MiH. T,) Ipu mOTpeOIeHuu yris 5,5
MJIH. T., B CBS3M C 4YeM IIOKa3aHa HEOOXOJAMMOCTh Pa3BUTHUS HMHHOBAIMOHHBIX
TEXHOJIOTUN PalMOHAIBHOTO UCIOJIB30BAHUSI MECTOPOKICHUN U OTXOJO0B YTOJIBHOTO
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MPOU3BOJICTBA, A TaKXe MepepabOTKH BCKPBIIHBIX mopon. Ilpu cymiectByromieit
roJ0Boi A00bIYe OyphIX yIieil pa3pe3oM «AHTPEHCKHiD 0€3BO3BPATHO TEPSIOTCS 7
MJIH. T. BTOPUYHBIX KaOJMHOB. B HUX copepxuted 1,5 MITH. T. IIIMHO3EMa CTOUMOCTBIO
300 mmH. mosut. CIIIA. B Y36ekucrane pa3paboTaH U 3allaTeHTOBAaH HOBBIN CIIOCOO
0€30TX0HOM MmepepabOTKHN KaoJIHHA C TIOJyYCHHEM TIMHO3eMa U OCTTUTOBOTO IIaMa
U ObUIM TPEJUIOKEHbI TEXHOJOTHYECKHE PEIICHUS 10 MPOU3BOJACTBY ATIOMUHUS U3
[JIMHO3€Ma M BBICOKOMApO4YHOro IieMeHTa U3 OenuroBoro muiama. [lokazaHbl
BO3MOXXHOCTH HWHHOBAI[MOHHBIX TEXHOJOTHMH MOA3€MHON Tasudukanuu yris 0e3
MPUMEHEHUsT B OTpPACiId TOJ3EMHOr0 Tpynaa, oOpa3oBaHMsI OTXOJOB, BHIOPOCOB
YTOJBHOM MBUIN U OTUYKICHUS 3€MEllb.

KuroueBble cjioBa: yroib, 3HEPTUs, 100b14a, MOTEHIUAT, KOPPEIAIHUs, MUPOBbBIE
KPU3HUChI, THHOBAIIMOHHBIE TEXHOJIOTUH, MOA3€MHAs ra3u(puKalUsl YTIJisl, BCKPBIIIHbIC
Mopoibl, ¥Y30eKUCTaH.

Potential and the innovative technologies development of the coal using
Kremkov M.V.Y*, Kelginbaev A.N.?

1U.A. Arifov Institute of ion-plasma and laser technologies of the Uzbekistan Academy of Sciences
33, Durmon yuli, 100125, Tashkent, Uzbekistan
tel.: +998 (71)262-31-69; *e-mail: fund@academy.uz
2Research and design institute of the oil and gas industry "O ZLITINEFTGAZ",
2, Taras Shevchenko str., 100029, Tashkent, Uzbekistan
tel.: +998 (71) 280-67-05

Abstract. The article deals with the actual problems of coal production and
consumption in the world and Uzbekistan. It was confirmed for the period 2010-2022,
established by us earlier for 1965 — 2010, the direct correlation dependence between
the characteristic features of time periods of growth/decline changes in the annual
volumes of the global consumption of total energy, including coal, with the state of the
world economy and periods of global crises that have occurred. The systematization of
the main indicators of energy and coal consumption for 1965 - 2022 was carried out.
This made it possible to confirm the periods of global crises in 2014 - 2015 and 2020
- 2022 and trace the trend of increasing the share of coal in the global volume of energy
resources in the last 2 years. It is shown that in 2022, total coal consumption will grow
by almost 7-8% in 2 years, reach a record value of 8 billion tons and remain at this
level at least until 2024. At the same time, the prices of coal in recent years in the world
have increased sharply (more than 8 times) and reached more than $ 2000 per 1000 m?®
in 2022.

As for Uzbekistan, the potential of annual coal production has not increased in
recent years (not more 4,5 million MT) with a consumption of 5,5 million MT, and
therefore the need for the innovative technologies development, including the rational
coal deposits using and coal production waste, as well as the processing of overburden,
is shown. With the existing annual production of brown coal by the “Angrensky”
deposit, 7 million MT of secondary kaolin are irretrievably lost. They contain 1.5
million MT of alumina worth $ 300 million. A new method of waste-free processing
of kaolin with the production of alumina and belite sludge has been developed and
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patented in Uzbekistan, and technological solutions have been proposed for the further
production of aluminum from alumina and high-quality cement from belite sludge. The
innovative technologies for underground coal gasification without the underground
labor using, waste generation, coal dust emissions and alienation is shown.
Keywords: coal, energy, production, potential, correlation, global crises,
innovative technologies, underground coal gasification, overburden, Uzbekistan.

“Shadow Analyzer” dasturi yordamida PV quyosh stantsiyasining kompyuter
arxitekturasini yaratish va energetik ko‘rsatkichlarini baholash

T.K. Koyshiyev*, Z.B. Bekjan**

Al-Farobiy nomidagi qozoqg milliy universiteti,
Qozog ‘iston, 050040, Olmaota, Al-Farobiy dahasi, 71
tel: +7(707)7797764; *e-mail: koishiyev.temirkhan@kaznu.kz
tel: +7(778)9272710; **e-mail: bekzhan.zulfiya@kaznu.kz

Annotatsiya. Ishda 10 kW quvvatga ega PV - quyosh stansiyasi uchun kompyuter
arxitekturasini yaratish va Shadow Analyzer dasturi yordamida energiya
ko‘rsatkichlarini baholash masalalari ko‘rib chigiladi.

Quyosh stantsiyasi tomonidan ishlab chigarilgan elektr energiyasi Al - Farobiy
nomidagi qozoq Milliy universitetining fizika-texnika fakulteti yoritish tizimining
uzluksiz quvvat manbai (energiya ta’minoti) sifatida ishlatiladi.

Shadow Analyzer dasturi yordamida quyidagi amallar bajarildi:

- 10 kW quvvatga ega PV quyosh stantsiyasining optimal kompyuter
arxitekturasini yaratildi va loyihalashtirilgan bino (al-Farobiy nomidagi QMU fizika-
texnika fakulteti) tomida quyosh panellarining joylashishini tasvirlab berildi;

- PV-quyosh stantsiyasining sirtidan samarali foydalanishga yordam beradigan
migdoriy xususiyatlarni baholandi;

- Stansiyaning energiya ko‘rsatkichi baholandi va kunlik, mavsumiy va yillik ish
sikli bo‘yicha o‘rtacha qiymatni ifodalovchi qiymatlarning optik-energiya
xususiyatlari aniglandi.

Kalit so‘zlar: energiya ko‘rsatkichi, quyosh elektr stantsiyasi, quyosh pechlari,
gayta tiklanadigan energiya manbalari, optik-energiya xarakteristikasi, diffuz yoritish,
geografik kenglik, quyosh nurlari.

Co3paHne KOMIIBIOTEPHO APXUTEKTYPhI M OL[EHKA JHEPreTHYeCKUX
noxkasareseu PV - cosiHe4HO# cTaHUMH B IPOrPAMMHOM
cpene «Shadow Analyzer»

Koiimmes T.K.*, bexxan 3.b.**

HAO Ka3zaxckuii Hayuonanouwiti Yuusepcumem umenu anv-Dapadu,
Kaszaxcman, 050040, Armamot np. Ane-@apadu, 0. 71
men. +7(707)7797764; *e-mail: koishiyev.temirkhan@kaznu.kz
men: +7(778)9272710; **e-mail: bekzhan.zulfiya@kaznu.kz

AnHoTanusi. B pabGoTte paccMOTpeHBI BOIPOCHI CO3[aHUS KOMIIBIOTEPHOM
apXUTEKTYphI NpoekTupyeMoe PV- conHeuHoi ctanimu momHocThio 10 kBT u gana
OLICHKA HEPreTHUECKUX MoKa3aTeliei ¢ moMoinbto mporpammel Shadow Analyzer.
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BoipabatbiBaemasi ~ 3JEKTpPOdHEPIHsi  OT  COJIHEYHOM — cTaHUuU  Oyjer
WCIIOJTh30BaThCA KaK HCTOYHHK OecrepeOOMHOro TuTaHus (IHEProoOECIeUCHIMS)
cuctembl ocBemleHuss Pusznko - TexHuyeckoro (akympreta Kazaxckoro
HannonansHoro YHuBepcurera UMeHH ajib-Papadu.

C mnomomipio mporpaMmHOro obecrneuenus Shadow Analyzer mposeneHBI
CIEIYIOIINE JECUCTBUS:

- Co3many ONTUMAIBHYIO KOMIBIOTEPHYIO apXuTektypy PV- comHeuHoit
CTaHIMU MOIIHOCTHIO 10 KBT 1 MILTIOCTpUPOBAIIM PACIIONIOKEHUE COJTHEUHBIX MaHeNen
Ha Kphlie npoektupyemoro 3nanus KasHY nmenn ans-®apadu;

- OueHWwIM  KOJUYECTBEHHBIE  XapaKTEPUCTUKHU,  CIOCOOCTBYIOIIWE
3¢ PEeKTUBHOMY UCITOIH30BAHUIO MMOBEPXHOCTU PV- COJIHEUHOMN CTaHIINH;

- OueHunIM SHEPreTUYECKU TMOoKa3aTellb CTAaHIMU U OMNPEICIHIIA OINTHUKO-
DHEPTreTUYECKUE XAPAKTEPUCTUKH BEIWYMH, BBIPAKAIONIMX CpPEIHEE 3HAUYCHHE II0
THEBHOMY, CE30HHOMY U TOJ0OBOMY LIUKITY PaOOTHI.

KiroueBble ci10Ba: >HEPreTUYECKUN TTOKAa3aTeNb, COTHEYHAs 3JIEKTPOCTAHITHS,
COJIHCUHBIC TI€YH, BO30OHOBIISIEMbIE MCTOYHUKH JHEPTUH, ONTHKO-IHEPTEeTHYCCKAS
XapakTepucTuka, nuddy3Has OCBEIIEHHOCTb, Teorpaduyeckasl MUPOTa, COTHEUHAs
paauanusi.

Creation of a computer architecture and evaluation of energy indicators of a
PV-solar station in the «Shadow Analyzer» software environment

Koishiyev T.K.*, Bekzhan Z.B.**

Non-profit Joint Stock Company Al-Farabi Kazakh National University,
71, Al-Farabi Ave., 050040, Almaty, Kazakhstan
tel: +7(707)7797764; *e-mail: koishiyev.temirkhan@kaznu.kz
tel: +7(778)9272710; **e-mail: bekzhan.zulfiya@kaznu.kz

Abstract. The paper discusses the issues of creating a computer architecture of a
PV-solar station with a capacity of 10 kW and the assessment of energy indicators
using the Shadow Analyzer program.

The generated electricity from the solar station will be used as an uninterruptible
power supply (power supply) of the lighting system of the Faculty of Physics and
Technology of Al-Farabi Kazakh National University.

Using the Shadow Analyzer software, we performed the following actions:

- Created an optimal computer architecture of a PV solar station with a capacity
of 10 kW and illustrated the location of solar panels on the roof of the projected
building of the Al-Farabi KazNU;

- Evaluated the quantitative characteristics contributing to the effective use of the
surface of the PV-solar station;

- Evaluated the power indicator of the station and determined the optical and
energy characteristics of the values expressing the average value for the daily, seasonal
and annual cycle of operation.

Keywords: energy indicator, solar power plant, solar furnaces, renewable energy
sources, optical and energy characteristics, diffuse illumination, geographical latitude,
solar radiation.
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Uy xo‘jaligida energiya tejamkorligi: hulg-atvor modellari
va amalga oshirish muammolari

Burganov R.A., Altinbayeva E.R., Urazbaxtina L.R., Maymakova L.V., Dolonina Y .A.

Qozon Davlat energetika universiteti, Iqtisodiyot va ishlab chigarishni tashkil etish kafedrasi
Rossiya, 420066, Qozon sh., Krasnoselskaya ko ‘chasi, 51

Annotatsiya. Magola uglevodorod energiyasining afzalliklaridan ogilona
foydalanish, energiyani tejovchi texnologiyalarni ishlab chigish, energiya ishlab
chigarish uchun tabiiy resurslarni cheklash, shuningdek, energiya tejashda uy
xo‘jaliklarining xatti-harakatlarini ko‘rib chigishga bag‘ishlangan. sotib olingan
energiya resurslari narxining oshishi. Uy xo‘jaliklarining Xatti-harakatlarini tahlil
gilishda turli yo‘nalishlarda energiya tejashga ta’sir giluvchi neoklassik yo‘nalish
metodologiyasi va iqtisodiy nazariyaning institutsionalizmi go‘llaniladi. Tadgiqot
natijalarining sifat va miqgdoriy ko‘rsatkichlari uy xo‘jaliklarining energiya
iste’molidagi  xatti-harakatlarini aniglashni o‘z ichiga oladi (energiyadan
foydalanishda aniq alternativalarning yo‘qgligi, asosiy o‘zgaruvchilar uchun
tejashning turli darajadagi elastikligi, ogilona xatti-harakatlarga bog‘ligligi). tashqi
omillar - institutsional, infratuzilmaviy va boshgalar bo‘yicha energiya tejashda uy
xo‘jaliklari; energetika sohasini rivojlantirish bo‘yicha me’yoriy-huquqiy bazani
doimiy ravishda o‘zgartirish uy xo‘jaliklarining energiya tejash bo‘yicha ogilona
xulg-atvorini shakllantirishga yordam bermasligini ta’minlash; gisqga muddatda
energiya tejash siyosatini ishlab chigishda neoklassitsizmning nazariy va uslubiy
qoidalaridan foydalanish bo‘yicha tavsiyalar va uzoq muddatda institutsional
nazariyaning asoslari. Tadgigot natijalari, shuningdek, uy xo‘jaliklarining energiya
tejovchi xatti-harakatlarining to‘rtta modelini aniglash va tahlil qgilish va ularni real
igtisodiy hagigatda amalga oshirishdagi muammolar va qgiyinchiliklarni aniglashni
0°z ichiga oladi.

Kalit so‘zlar: uydagi xatti-harakatlar; energiya tejash; modellashtirish; energiya
tejashda institutsional infratuzilma.

JHeprocoepekeHre B JOMALIHEM X03SMCTBE: MOBEJACHUYECKHE MO
U npo0JieMbl peaju3anuu

Bbypranos P.A., Antein6aeBa O.P., Ypa36axtuna JI.P., Maitmakosa JI.B., lononuna E.A.

Kazanckuii 2ocyoapcmeennvlil sHepeemudeckull yHusepcumem, Qaxyivmem 3KOHOMUKU U
opeanuzayuu npouzeoocmaa, Poccus, 420066, Kazanw, ya. Kpacnocenvckas, 51,

AnHoTtanus. CraThsi TIOCBAIIEHA PAaCCMOTPEHUIO crnenuuku  paboThl
JOMAITHUX XO3SUCTB TI0O DHEProCOEPEeKCHUI0 B YCIOBHUSX PallMOHAIBHOTO
WCIIOJB30BaHUSI ~ TPEUMYIIECTB  YIIEBOJOPOJHON  DHEPreTUKH,  Pa3BUTHS
sHeprocOeperaromux  TEXHOJIOTHH,  OrpaHWYEHUS  MPUPOJHBIX  PECYpPCOB
MIPOU3BOJICTBA DPHEPTUHU, & TAK)KE POCTAa CTOMMOCTH MTOKYIaeMbIX IHEpPropecypcoB. B
aHajgu3e  pabOThl  JOMAIIHMX  XO3SMCTB  HCIOJB30BAaHBI  METOJIOJIOTHHU
HEOKJIACCHYECKOTO HAIPABJICHUS M MHCTUTYIIMOHAIM3Ma SKOHOMHUYECKOW TEOPHH,
KOTOpBIC BJIUSIOT Ha dHEprocOepexeHrne pasHoHampaBjieHHO. K KauyeCTBEHHBIM U
KOJIMYECTBECHHBIM HHJWKATOpPAM pPE3YyJIbTATOB HCCJICAOBAHUS MOXXHO OTHECTH
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OIpe/ieNIeHe 0COOEHHOCTEN MOBEACHUS JOMAIIHUX X035HCTB B 3HEProNnoTpeOIeHUN
(oTCyTCTBHE SIBHBIX aJdbTEPHATUB B MCIOJB30BAHUM SHEPrUHU, pa3HbIE YpPOBHH
AMACTUYHOCTH  COEpPEeKeHHUs] 1O  OCHOBHBIM  IEPEMEHHBIM,  3aBUCHUMOCTD
PaIMOHAILHOTO MOBEACHUS JOMAIITHUX XO3SMCTB B 3HEProcOepeKEHNH OT BHEIIHUX
(aKTOpOB — MHCTUTYIIMOHAIBHBIX, HHOPACTPYKTYPHBIX U T.1.); MOJIOXEHHE O TOM,
YTO TIOCTOSIHHBbIE HW3MEHEHHS B HOPMATHUBHO-TIPABOBOW  0a3e  pa3BUTHUS
DHEPreTUYecKoil cdepbl HE CHOCOOCTBYIOT (POPMUPOBAHUIO PAMOHATIHLHOTO
NOBEACHUS JIOMAIIHMX XO34MCTB B JHEProcOEpexeHUH; pEeKOMEHJauuu 00
MCII0JIB30BAaHUU NPU pa3pabOTKe 3HEprocOeperaromiei NoJMTUKE B KPaTKOCPOUHOM
IJJAHE  TEOPETUKO-METOJNOJIOTMYECKUX  IIOJIO)KECHUM  HEOKJIAcCHIM3Ma, a B
JOJITOCPOYHOM IUIAHE - OCHOBBI HHCTUTYLIMOHAJIBHOM TEOpUH. TaKkxKe K pe3ysbTaTaM
UCCIICOBAHNUSI ~ OTHOCATCS  BBIACJIICHHME M aHAJIU3  YEThIpeX  MoJeleH
HHEProcOeperarouiero NOBeICHUs TOMAIIHUX XO3SHCTB U OIpeaesieHne npodieM u
TPYAHOCTEN MPHU UX BHEIPECHUH B PEAIIBHYI0 SKOHOMUYECKYIO ITPAKTHUKY.
KiroueBble ci10Ba: MOBEIECHHE JOMAIIHUX XO3AWCTB; 3HEProcOEpeKeHUE;
MOJEIUPOBAHUE; MHCTUTYLIHOHAIIbHASI MH(PPACTPYKTYypa B SHEProcOEPEKEHUH.

Energy saving in the household: behavioral models
and implementation problems

Burganov R.A., Altynbaeva E.R., Urazbakhtina L.R., Maimakova L.V., Dolonina E.A.

Kazan State Power Engineering University, Department of Economics and Organization of
Production, 51, Krasnoselskaya str., 420066, Kazan, Russia

Abstract. The article is devoted to the consideration of the behavior of
households in energy conservation in the context of the rational use of the advantages
of hydrocarbon energy, the development of energy-saving technologies, the
limitation of natural resources for energy production, as well as the increase in the
cost of purchased energy resources. In the analysis of the behavior of households, the
methodologies of the neoclassical direction and the institutionalism of economic
theory are used, which affect energy saving in different directions.

Qualitative and quantitative indicators of the results of the study include the
determination of the behavior of households in energy consumption (the absence of
obvious alternatives in the use of energy, different levels of elasticity of savings for
the main variables, the dependence of the rational behavior of households in energy
saving on external factors - institutional, infrastructural, etc.); the provision that
constant changes in the regulatory framework for the development of the energy
sector do not contribute to the formation of rational behavior of households in energy
saving; recommendations on the use of the theoretical and methodological provisions
of neoclassicism in the development of energy-saving policies in the short term, and
in the long term the foundations of institutional theory. The results of the study also
include the identification and analysis of four models of energy-saving behavior of
households and the identification of problems and difficulties in their implementation
in real economic practice.

Keywords: household behavior; energy saving; modeling; institutional
infrastructure in energy saving.
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Atom elektr stansiyalarining ishlatilgan yadro yoqilg‘isi chigindilarini bargaror
izotoplarga gayta ishlash

Fedorov S.V., Bondarev A.V., Faxrullina A.R.

IMepepa6oTka 0TX010B 0TPAGOTAHHOTO AAepHOTo TomIuBa ADC
B CTA0MJIbHbIE H30TOMBI

®enopos C.B., bonaapes A.B., ®axpyminna A.P.

Quauan hedepanvbHozo 20cydapcmeeHH020 0I00HCEMHO20 0OPAZ0BAMENBHOO YUPENCOEHUS.
svicule20 00pazosanus « Ygumckuii 2ocyoapcmeenHvlil agUAYUOHHbII MEXHUYeCKUL YHUBEPCUmMen »
6 2. Kymepmay, Poccus, 453000, Pecnyonuxa bawkopmocman, 2. Kymepmay, yn. K.Mapxca, 24,
proinfosystem@gmail.com

AnHoTanusi. HecMOoTpst Ha COBpeMEHHBIE JOCTHUXKEHHUS B OOJACTH Pa3BUTHUS
BO300OHOBIISIEMBIX MCTOYHUKOB DHEPTUHU, KOJMYECTBO SACPHBIX PEAKTOPOB B MUPE
MPOJIOJDKACT YBEIUYHBATHCA. OTHON M3 MPOOJIEM MOIYUYCHHS AIEKTPOIHEPTUH C HX
WCITOJIb30BAaHUEM SIBIITIOTCSl PaJIMOAKTUBHBIC OTXOABl B BUJE MPOIYKTOB JEICHUS
SJIEPHOTO TOIUTMBA. B pe3ynbrare NesTENhHOCTH SACPHBIX PEaKTOPOB 00pas3yroTcs
ra3o00pa3HbIe, JKUJIKHE W TBEPABbIC OTXObI B BHJE MPOAYKTOB AeneHus. OmacHOCTh
MPOIYKTOB JICJICHUS 3aKJIFOYAeTCsl B WX PAJAMOAKTHBHOCTH W HEBO3MOXKHOCTH
WCITOJIB30BaHUS B JAJBHEHUIIEM SICPHOM IHMKJIE ISl MPOW3BOJCTBA MHEPruu. B
MpoIIecce AKCIUTyaTallii aTOMHBIX PEAKTOPOB BO3HUKACT MpoOjeMa yTHUIN3AIUN
OTXOJIOB B BHUJIE PAJMOAKTHUBHBIX U BBICOKOTOKCHYHBIX MPOJIYKTOB JeieHus. B
HacTosIIee BpeMs JaHHas polsiemMa peliaeTcs myTeM XpaHeHUs MPOAYKTOB JIeJICHUs
B CIIEMANIbHBIX KOHTeWHepax. OIHaKo, B MpOIlecce XpaHEHUsS BO3HUKAET SIBIICHUE
11 y3MOHHOTO TPOHUKHOBEHUS TIPOIYKTOB JICJICHUS Yepe3 MaTepHalbl KOHTEITHEpa
M yTeuKa MPOAYKTOB JIeJICHUS U3 KOHTEWHEepoB. B craThe mpuBOAUTCS CIOCOO
pemieHuss d3ToM mpoOsembl. OH CBfI3aH C  TMEpepadOTKOM  JOJTOKUBYIIUX
PAIVOHYKIUIOB B KOPOTKOXKMBYIIME WM CTaOmibHBIE wu30Tombl. [lpomecc
npeoOpa3oBaHus JOJTOKUBYIIUX HM30TOTIOB B KOPOTKOXHUBYIIHE WM CTaOWJIbHBIC
M30TOTBI TIPE/JIaracTCcsl MPOBECTH TyTeM OOJYyYECHHs OJITOKUBYIIUX H30TOIOB
MMOTOKOM TEIUIOBBIX HEUTPOHOB. (CeueHue MOrJIONIEHUS] TEIUIOBBIX HEUTPOHOB B
JIAHHOM HCCIIEJOBAHMU MPUHATO paBHbIM 1028 M2, a MHTEHCHBHOCTH TOTJIOILEHUS
pasua 10 wactum/(m?-c). Ilpy KOHUEHTpAlMU PaJUOHYKIUIOB B Ta30NbUIEBBIX
BeIOpocax ~10%® M3 nomywaerca, uro 3a 1 cek. NMPOMCXOTUT IMPEOOPA3OBAHHE
npumepHo 10 pagmonykmumoB. Takum 00pa3om, MaHHBIN CHOCOO TpeoOpa3zoBaHUS
JIOJITOKUBYIIUX PATMOHYKIUIOB, KOTOPBIE COJEPKAThCS B Ta30BBIX BBIOpOCAX
SJIEPHBIX YCTAHOBOK, B CTAOMJIBLHBIC M30TOIBI B PE3yJIbTaTEe MOTJIOMICHUS TETUIOBBIX
HEUTPOHOB HE J(PGEKTHBEH B BUJY HHU3KOTO CEUCHUS TMOTJIOMICHUS TETJIOBBIX
HEUTPOHOB. BBUIY TOTO, YTO MPOIYKTHI IETCHUS SIEPHOTO TOIUIMBA SIBJISIOTCS 3 —
PaAMOAaKTUBHBIMU, BO3HUKAET BO3MOKHOCTh MpUuMeHEeHHs BiausHus dddekra [lltapka
1 3eeMaHa Ha TIEPHOJ IMOJypacrajga JaHHBIX PaJHOHYKIUAOB. Jloka3aHo, 4TO Ha
nporiecchl B - pacnana u K-3axBara, a MMEHHO, Ha UX YCKOPEHHE BIIUSIOT MAarHUTHBIC
¥ DIIeKTprYecKue o, Hampumep, BeposTHOCTb B - paciaza *S2Re yBenuunBaercs B
10° pa3 mpu moMeIIeHUH HEUTPAILHOTO aTOMa B CBEPXCUIILHOE MAaTHUTHOE moje L ~
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1/2 (H >3HoZ® ~3x10% 3). T.e. ecnu nepuos nosiypacnana ‘5iRe — 41,2 mapa. 1er,
TO TPU BO3NEHCTBMU IO OH CTaHOBHTCA paBeH 41,2 roma. Takum o00Opasom,
npemiaraeTcs crnocod nepepaboTK OTXOJOB OTPA0OTAaHHOIO SAEPHOTO TOILIMBA
ATOMHBIX PEAaKTOPOB B CTAOMIIBHBIC M30TONBI IyTEM YCKOPEHHs HX pacmana c
IIOMOIIBIO MATHUTHBIX M 2JIEKTPUYECKHX TOJICH.

Kiro4eBble CJ0BAa: aTOMHBIE DPEAKTOPHI, IPOAYKTHI JCICHHUS, YTUIH3ALUSI
OTXOJI0B, PAIHOHYKIHIbL, CTaOMIILHBIE M30TOIBI, MEPEPAOOTKU OTXOOB, TEILIOBBIE
HEUTPOHBI, YCKOPEHHE pacnaja.

Recycling of spent nuclear fuel from nuclear power plants into stable isotopes
Fedorov S.V., Bondarev A.V., Fahrullina A.R.

Branch of the Federal State budgetary educational institution of Higher Education "Ufa State
Aviation Technical University” in Kumertau, Kumertau, 24, K.Marx str., 453000, Republic of
Bashkortostan, Russia, proinfosystem@gmail.com

Abstract. Despite modern advances in the development of renewable energy
sources, the number of reactors in the world continues to increase. One of the problems
of obtaining electricity using them is radioactive waste in the form of fission products
of nuclear fuel. As a result of the activity of the reactors, gaseous, liquid and solid
wastes are formed in the form of fission products. The danger of fission products lies
in their radioactivity and the impossibility of using them in the further nuclear cycle
for energy production. During the operation of nuclear reactors, there is a problem of
waste disposal in the form of radioactive and highly toxic fission products. Today, this
problem is solved by storing fission products in special containers. However, during
storage, the phenomenon of diffusion penetration of fission products through container
materials and leakage of fission products from containers occurs. The article provides
a way to solve this problem. It is associated with the processing of long-lived
radionuclides into short-lived or stable isotopes. The process of converting long-lived
isotopes into short-lived or stable isotopes is proposed to be carried out by irradiating
long-lived isotopes with a stream of thermal neutrons. The absorption cross section of
thermal neutrons in this study is assumed to be 102 m?, and the absorption intensity is
10 particles / (m2 - s). When the concentration of radionuclides in gas-dust emissions
is ~ 10> m3, it turns out that approximately 10 radionuclides are converted in 1 sec.
Thus, this method of converting long-lived radionuclides contained in the gas
emissions of nuclear installations into stable isotopes as a result of the absorption of
thermal neutrons is not effective due to the low absorption cross-section of thermal
neutrons. Since the fission products of nuclear fuel are p — radioactive, it becomes
possible to apply the effect of the Stark and Zeeman effect on the half-life of these
radionuclides. Today, it has been proved that the processes of p~—decay and K-capture,
namely, their acceleration is influenced by magnetic and electric fields. For example,
the probability of B~ - decay *5ZRe increases 10° times when a neutral atom is placed
in a super-strong magnetic field L ~ 1/2 (H >3H,Z® ~ 3x10*° E). That is, if the half-
life 18ZRe — 41,2 billion years, then when exposed to the field, it becomes equal to 41,2
years. Thus, a method is proposed for processing waste of spent nuclear fuel from

187




6-Sho ‘ba. Energiya samaradorlik, energiya va resurs tejamkorlik

Cexuyun Neb. Inepeoaghgpexmuerocmes, 3epeo- u pecypcocoepericenue
Section No6. Energy efficiency, energy and resources saving

nuclear reactors into stable isotopes by accelerating their decay using magnetic and
electric fields.

Keywords: nuclear reactors, fission products, waste disposal, radionuclides,
stable isotopes, waste recycling, thermal neutrons, decay acceleration.

O‘zbekiston (Toshkent shahar) idagi turar-joy binolari tashqi devorlarining
turli yo‘nalishlari uchun magbul izolyatsiya galinligini aniglash

Petros J.A., Evangelos I.S., Shaislamov A.Sh., Abdullaev N.A.

LG “arbiy Attika universiteti, Tivon 250, 12241, Egaleo, Gretsiya
2Toshkent davlat texnika universiteti, Universitet ko ‘chasi 2-uy, 100095, Toshkent, O ‘Zbekiston
* e-mail: pax@uniwa.gr

Annotatsiya. O‘zbekistonda qurilish sektori umumiy issiglik iste'molining
uchdan ikki gismiga to‘g‘ri keladi, kommunal xo‘jalik energiya iste’moli esa
rivojlangan Evropa mamlakatlariga garaganda ancha yuqori. Biroq, energiya narxi
oshib bormoqda, bu esa binolarni energiya tejash choralarini milliy muammoga
aylantiradi. So‘nggi yillarda O‘zbekistonda qayta tiklanadigan energiya va energiya
tejamkor texnologiyalari, shu jumladan binolarning issiglik izolatsiyasini yaxshilash
sohasida keng ko‘lamli islohotlar amalga oshirilmoqda. Ma‘lumki, issiqlik
yo‘qotilishini kamaytirish yoki bino konvertlari orqali kirishni kamaytirishning
samarali chorasi tashqi devorlarning issiqlik izolatsiyasi hisoblanadi. Binoning
qobigini to‘g‘ri issiglik izolatsiyasi bilan hisoblash uning isitish va sovutish
ehtiyojlarini, shuningdek CO, chigindilarini kamaytirishi mumkin. Ushbu maqgolada
biz Toshkentda, O‘zbekistonda eng ko‘p ishlatiladigan ikkita qurilish izolyatsiya
materiallari - polistirol ko‘pik va mineral tola yordamida eng keng targalgan tashqi
devor konfiguratsiyalari uchun moliyaviy jihatdan magbul izolyatsiya galinligini
o‘rganamiz. Har bir konfiguratsiyaning issiglik harakati sovutish va issiglik uzatish
yukiga qarab turli xil izolyatsiya materiallari qalinligi va turli yo‘nalishlar uchun
o‘rganiladi. Yillik isitish va sovutish uzatish yuklari tashgi devorlar orgali statsionar
bo‘lmagan issiglik ogimi va soatlik iglim ma’lumotlaridan foydalangan holda
hisoblanadi. Bundan tashqari, biz har bir devor konfiguratsiyasi va yo‘nalishi va
izolyatsiya materialining har xil galinligi uchun hayotni tejash usuli (LCS) asosida
moliyaviy tahlil o‘tkazdik. Izolyatsiya materialining turiga va devorning yo‘nalishiga
garab, optimal izolyatsiya galinligi 3,75 sm dan 11,0 sm gachani tashkil giladi.

Kalit so‘zlar: sovutish yuki, issiglik yuki, hayot siklini tejash, optimal izolyatsiya
galinligi, vaqgtinchalik simulyatsiya.
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OnpeneseHne ONTHMAJBHOM TOJIIUHBI YTEIUINTENS JJIs1 PA3JIMYHBIX
OPHEHTALMIA HAPY/KHBIX CTEH KUJI0ro qomMa B Tamkenre, Y30ekucran

ITetpoc JIx.A.*, Dpanrenoc U.C.L llancnamos A.I11.2, A6aynnaes H.A 2

Y Vuueepcumem 3anaonoii Ammuxu, Tuson 250, 12241, Deaneo, I'peyus
2 Tawxenmexuii 2ocyoapcmeennuitl mexuuueckuil ynusepcumemumenu Mcnama Kapumosa,
Yuusepcumemcxas 2, 100095, Tawxenm, Y36exucman
*e-mail: pax@uniwa.gr

AnHoTanus. B Y30ekucrane Ha CTpOUTENbHBIA CEKTOP MPUXOIUTCS OKOJIO IBYX
TpeTeil o0Iero moTpeOaeHUsT TeIia, MPU ATOM SHEPromnoTpeOeHNne B KUIUITHOM
CCKTOPC HAMHOI'O BBIIIIC, YEM B OOJILIINHCTBE Pa3BUTBIX CBpOHeﬁCKHX CTpaH. Tem He
MCHCC, IICHBI HA SHCPTUIO PACTYT, UTO ACIACT MCPLI I10 3HCpFOC6€p€}KeHI/IIO 3,Z[aHHﬁ
O6H.[CH&HPIOHEUIBHOI>1 HpO6HCMOﬁ. B [IOCJIICAHUE IoAbl B V30ekucrane IIPpOBOIATCA
MacIITaOHbIE pC(I)OpMBI B 00JaCTH TEXHOJIOTHHM HCHOJIb30BaHUS BO300HOBIISIEMBIX
HCTOYHHUKOB J3HCPIHHU U 3HCpFOC6€p€)KeHI/I$I, BKJIIO4Yasa YIIYHHICHUC TCIIOU3OJIAIHNA
31aHuii. XOpOoIIO U3BECTHO, YTO 3(PPEKTUBHOM MEPON CHUKEHUS TEIJIOBBIX MOTEPb
WIN TIPUTOKA YEpE3 OrparkJarolliie KOHCTPYKIUU 3IaHUS SABIISIETCS TEIUIOU3O0JIALINSA
HapyXHBIX CTeH. [IpaBUSIbHBINA TETJIOBOM pacdeT 0OOJOUYKH 31aHUSI MOXKET CHU3UTH
€ro MOTPEOHOCTH B OTOIICHUH M OXJIAXKICHHUH, a Takke BeIOpockl CO,. B aT0# cTaThe
HCCIIeIOBaHa ONTUMaibHas ¢ (MHAHCOBOW TOYKW 3PEHUSI TOJIIMHA HU30JISIIUU JIJIS
HauOoJsiee PaclpOCTPAHEHHBIX KOH(PUTYypaluii Hapy>KHBIX CTEH C HCIOJb30BAaHUEM
JIBYX HaubOoJiee 4acTO HCHOJb3yeMbiX B TamikeHte, Y30€KUCTaH, CTPOUTEIBHBIX
HU30JLIOUOHHBIX MATCPpHAJIOB- IICHOIIOJIHMCTHUPOJIA H MHHCpaHBHOﬁ BaThl. TemiaoBoe
MOBEJICHUE KaXJIO0W KOH(GUTypaluu M3y4daeTcs JUIS  Pa3IuIHOM  TOJIIMHBI
W30JALMOHHOTO MAaTepualia W Pa3JIMYHbIX OpPHUEHTAMd B 3aBUCUMOCTH OT
OXJIAKJIAIOWIEN M TEIUIONEepeaarole Harpy3ku. ['omoBele Harpysku IO Inepenaye
TCINIa U XO0J0Jda PpaCCUHUTBIBAIOTCA Ha OCHOBC HCCTAIMOHAPHOI'O TCIINIOBOI'O IIOTOKA
yepe3 HapyKHbIE CTEHBI C HWCHOJIB30BAHHMEM I10YACOBBIX KIMMAaTUYECKUX TAaHHBIX.
Kpome Toro, mpoBemeH ¢HMHAHCOBBIM aHAdW3 Ha OCHOBE METOAa ASKOHOMHH
xu3HeHHoro 1ukia (LCS) ans kaxmoit kKoHGUTypanud U OpUSHTALUN CTEH, a TaKkKe
I Pa3IMYHOW TOJIIMHBI M30JSIMMOHHOTO Marepuana. B 3aBucUMOCTH OT THIA
HU30JIALIMOHHOI0 MaTtepuania U OPpUEHTALIUU CTEHbI ONITUMAJIbHAS TOJIIWHA U30JIALIUNA
coctasysaeT ot 3,75 cm 1o 11,0 cm.

KuaroueBble cjioBa: HarpyskKka OXJIAKIACHHUA, TCILUIOBAsA HAIrpy3Kd, 3KOHOMMUA
JKU3HEHHOI'O I[IUKJIa, ONTUMaJIbHA TOJIIWHA U30IA1IUNA, MOACIUPOBAHUE ITIEPEXOTHBIX
ITPOIICCCOB.
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Determination of the optimum insulation thickness for different orientations of
external walls of a residential building in Tashkent, Uzbekistan

Petros J.A.Y*, Evangelos 1.S.%, Shaislamov A.Sh.2, Abdullaev N.A.?

1University of West Attica,
250, Thivon, 12241, Aegaleo, Greece

2 Tashkent State Technical University, Energy Faculty,
2, Universitetskaya, 100095, Tashkent, Uzbekistan

Corresponding author: pax@uniwa.gr

Abstract. In Uzbekistan, the building sector accounts for about two-thirds of the
total heat consumption, with the residential energy consumption being much greater
than that of even most developed European countries. However, the price of energy is
rising, making building energy saving measures a nationwide concern. Uzbekistan has
been implementing large-scale reforms in recent years in renewable energy
technologies and energy saving, including improvement the thermal insulation on
buildings. It is well known that, an efficient measure to reduce the thermal losses or
gains of the building envelope is the insulation of the external walls. The correct
thermal design of the building envelop may reduce its heating and cooling needs along
with the CO, emissions. In this paper, we investigate the financially optimal insulation
thickness for the most common external wall configurations using the two most
commonly used building insulations materials in Tashkent, Uzbekistan, expanded
polystyrene and mineral wool. The thermal behavior of each configuration is being studied
for various thicknesses of insulation material and different orientations with respect to cooling
and heating transmission load. Annual heating and cooling transmission loads are being
calculated based on transient heat flow through the external walls and by hourly climatic
data using. Additionally, we performed a financial analysis based on the Life Cycle
Savings (LCS) method, for each wall configuration and orientation, as well as for
various thicknesses of insulation material. Depending on the wall type and orientation,
the optimum insulation thickness was found to be between 3.75 cm and 11.0 cm.

Keywords: cooling load, heating load, life cycle saving, optimum insulation
thickness, transient simulation.

Avtonom elektr energiya manbai
Daliyev X.S., Shankin Y.S., Qo‘ldashov O.X., Fayzimatov B.N.

““MEI" milliy tadqiqot universiteti” Federal daviat byudjeti oliy ta’lim muassasasining Toshkent
shahridagi filiali, Tashkent sA. Yog ‘du ko ‘chasi 2, Uzbekistan, 100065.

Annotatsiya. Hozirgi vaqtda atmosfera elektr energiyasiga asoslangan elektr
energiyasini olish juda dolzarb bo‘lib, bu usul yer, atmosfera, ionosfera va yerning
magnit maydonidan tashkil topgan tabiiy generatorning ishiga asoslangan. Yer
taxminan 300 000 voltgacha zaryadlangan sharsimon kondansatordir. Yer yuzasi
yaqginidagi elektr maydon kuchi taxminan 150 V/m ni tashkil giladi, bu esa taxminan
eksponensial gonunga muvofiq kamayadi.

Magolada avtonom energiya manbasi taklif gilinadi, uning ishlashi esa yer,
atmosfera, ionosfera va yer magnit maydonidan iborat tabily generatorning ishiga
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asoslangan. Natijada, hosil bo‘lgan energiya juda arzon va ekologik toza. Bunday
gurilmadan foydalanish yerning istalgan nugtasida amalga oshirilishi mumkin va
tashgi manbalardan go‘shimcha energiya talab gilmasdan konlarning istalgan joyida
avtonom iqgtisodiy neft gazib olish uchun uskunalar to‘plamini yaratish mumkin.
Bunday qurilma elektr energiyasidan uzoq bo‘lgan boshga nugtalar uchun ajralmas
hisoblanadi. Elektronlar emitter tomonidan targalganda, intensivligi 10 C/s (10 A)
bo‘lgan holda, bunday atmosfera elektr stansiyasining quvvati 10.1 kW ga teng bo‘ladi.

Kalit so‘zlar: gayta tiklanadigan energiya, atmosfera elektr energiyasi, avtonom
energiya manbai, dizayn, sxema, iste’molchilar.

ABTOHOMHBIi HCTOYHHK 3JIEKTPOIHEPIrHH
JNamues X.C?., Hlansrun E.CL., Kyngamos O.X!., ®aitsumaros b.H?.

Y\Dunuan gpedepanvrozo 2ocyoapcmeennozo 6r100sicemnozo 06pazoeamensvio2o yupesicoeHus
gvicuteco oopazosanus « Hayuonanvuwiil uccieoosamenvckuil ynusepcumem « MOW»
6 2. Tawkenme. Y30exucman, 100065, Tawkenm, ya. Eeoy 2

AHHoTanusi. B Hacrosiiee BpeMsi BeCbMa aKTyallbHbIM SIBJISIETCSI NOJy4Y€HUE
AJIEKTPOIHEPIUU Ha OCHOBE aTMOC(HEPHOI0 3JEKTPUUECTBA, B OCHOBE 3TOT0O criocoda
JeKUT paboTa €CTECTBEHHOTO TIE€HEpaTopa, COCTOSIIEro W3 3eMiM, aTMOC(ephl,
noHOC(hEepbl 1 MAarHUTHOTO NOJs 3eMiH. 3emiil — 3T0 chepuuecKuil KoHIeHcaTop,
3apspkeHHbIl ipuMmepHo a0 300 000 B.. Hanpspk€HHOCTH 3JIEKTPUYECKOTO TIOJIS
BOJIM3U MMOBEPXHOCTU 3eMJIM cocTaBiisieT npumepHo 150 B/m, koTopas ymeHsbI1aercs
NPUOJIU3UTENBHO 110 3aKOHY SKCTIOHEHTHI.

B pabGote mpennokeH aBTOHOMHBIA HMCTOYHHK DHEPTUH, B OCHOBE
(GYHKIIMOHUPOBAHHUSI KOTOPOTO  JIKUT paboTa eCTECTBEHHOTO TeHepaTopa,
cocrosero u3 3emin, arMochepsl, HOHOChEpbl U MAarHUTHOTO mojis 3emund. B
pe3ynbTare TMojdydaemas JSHEprusi BechMa JelieBa W DKOJOTUYECKH UHUCTa.
Hcnonb3oBaHne TakoN yCTaHOBKH MOXKHO OCYILECTBUTH B JIFOOOM MECTHOCTH 3e€MJIU U
CO3/1aTh  KOMILIEKC  OOOpyJIOBaHWA 11 ~ ABTOHOMHOTO  YKOHOMHYHOTO
HeTeusBIeUeHUsT B JIOOOM  MECTE€  MECTOPOXKIEHUW 0e3  MpUBJICUCHUS
JIOTIOJIHUTEIbHON 3HEPTUU U3 BHEUIHMX MCTOYHMKOB. Takas ycTaHOBKAa HE3aMEHUMa
Ui yAAJEHHBIX OT 3JEKTPUYECKHX ceTed MyHKToB. [Ipu paccesHuM 3JIeKTPOHOB
sMUTTEpPOM, ¢ MHTeHCHMBHOCTHIO 10 Kn/Cc (10 A), MomHOCTh Takoil aTMochepHOn
anekTpocraniuu Oyner 10.1 kBT.

KaroueBble cjioBa: BO300OHOBISIEMbIE HCTOYHUKHA HHEPrUH, aTMOC(eEepHOe
AIIEKTPUYIECTBO, ABTOHOMHBIN HCTOYHHUK YHEPTHH, KOHCTPYKIIHSI, CXeMa, TOTPeOUTENH .

Autonomous electricity source
Daliev Kh.S., Shangin E.S*., Kuldashov O.Kh'., Faizimatov B.N*.

1 Branch of the Federal State Budgetary Educational Institution of Higher Education “National
Research University “MPEI” in Tashkent. 2, Egdu str., 100065, Tashkent, Uzbekistan,

Abstract. Currently, it is very relevant to obtain electricity based on atmospheric
electricity, this method is based on the work of a natural generator, consisting of the
Earth, atmosphere, ionosphere and the Earth's magnetic field. Earth is a spherical
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capacitor charged to about 300,000 V. The electric field strength near the earth's
surface is approximately 150 VV/m, which decreases approximately according to the
exponential law.

The paper proposes an autonomous source of energy, the operation of which is
based on the work of a natural generator, consisting of the Earth, atmosphere,
ilonosphere and the Earth's magnetic field.. The use of such an installation can be
carried out in any area of the Earth and create a set of equipment for autonomous
economical oil recovery anywhere in the fields without attracting additional energy
from external sources. Such an installation is indispensable, for example, at
meteorological stations and in other places remote from electricity. When electrons are
scattered by the emitter, with an intensity of 10 C/s (10 A), the power of such an
atmospheric power plant will be 10.1 kW.

Key words: renewable energy sources, atmospheric electricity, autonomous
energy source, design, scheme, consumers.

Yoqilg‘i elementlari uchun kobaltli strukturalar

Payzullaxanov M.S.1?, Shermatov J.Z.!, Rajamatov O.T .},
Nodirmatov E.Z.1, Karimova G.Sh.2

Ko6aabTHTOBBIE CTPYKTYPHI Il TOIVIMBHBIX 3JI€MEHTOB

IMaitzynnaxanos M.C.12, Illepmaros XK.3.1, Paxxamaros O.T.2,
Hoaupmatos D.3.1, Kapumosa I'.111.2
Y Unemumym mamepuanosedenus AH PYs3,
Vsbexucman, 2. Tawxenm, yi. Quneusa Aummamosa 2b, e-mail:fayz@bk.ru

2HaquHanben? HAYYHO-UCCIe008AMENbCKULL UHCTMUMYM 80300HOBIAEMbIX UCTOYHUKOS
sHepeuu, Y3bexucman, 2. Tawkenm, yn. Yuneuza Aummamosa 2b.

AHHOTauMs. POCT YHCICHHOCTH HACEJICHUSI M PACIIUPEHUE EATEIIbHOCTH
YeJIoBeKa B CTOPOHY OOJBIIOTO MOTPEOJICHUS] PHEPTUM U MaTEpPUAIBHBIX PECYpPCOB
0oOyCJIOBIIMBA€T AaKTyaJbHOCTb 3aJ]a4, CBS3aHHBIX C BBIPAOOTKOM, XpaHEHUEM,
aKKyMYJUPOBAaHHEM M MPeoOpa3oBaHHEM JHEPrUU. AKTyalbHbIM PEIICHHEM JTOU
3aJlayd MOKET CTaTh BOJOPOJHAs DHEPreTHKAa, CIOCOOCTBYIONIAs CTAOMIM3aIUU
DKOJIOTUYECKON 00CTaHOBKHM, OOECIIEUEHUI0 DJHEPreTHUecKo O€30MacHOCTH U
YCTOMYMBOTO  pa3BUTHS. OJHepretuka Oyaymiero Oymer OasupoBaHa  Ha
nmpeoOpa3oBaHUM XUMHUYECKON SHEPTHH BOJOPOAA B DICKTPUUYECKYIO DHEPTHUIO B
pE3yIbTaTE MIEKTPOXUMHUIECKON PEAKIINH B TOITUBHBIX 3JieMeHTax. [Ipu aToM 3a1a4ua
noBeiieHnss KIIJ[ TOMIMBHBIX 3JIEMEHTOB CBOIUTCS K CO3MaHHIO 3(P(EKTHBHBIX
MaTepUaJIOB ISl DJICKTPOOB U AJIEKTPOIUTOB. M3ydeHbI MEPOBCKUTOBBIE KOOATBTUTHI
ctponuusa SrCo0Os 5 u 6apusa BaCoOs3.s. [1okazaHo, 4TO TEXHONOTMYECKUH MapLIPyT,
BKJIFOUYAKOIIWHM TUIABJICHUE HA COJIHEYHOW IME€YHM CTEXHMOMETPUUYECKOM CMECH OKCHIA
KobanbTa ¢ KapOoOHaTamu Oapwisi WM CTPOHIUS, 3aKaJKy paciulaBa B BOJE,
U3MeEIbYEHHE OTIMBKA M (POPMOBAHHME C IOCIexyrommM crekanueMm npu 1100°C,
MO3BOJISIET TMOJMYYUTh MaTepual Ha OCHOBE IeKCaroHaJIbHBIX KOOATBTUTOB Oapus U
CTPOHLHUS C pa3BUTOM TOHKOW MUKPOCTPYKTYPOU U MOJIYITPOBOJHUKOBBIM XapaKTEPOM
AJIEKTPONPOBOAHOCTH. MaTepuaibl NPOSBISIIOT BBICOKYIO CHOCOOHOCTH MOTJIONIATH
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KHUCJIOPOJ ¥ MOTYT OBITh MCIIOJIb30BaHbl KaK CEJICKTHUBHBIE aOCOpOephl KUCIOPOia B
TBEPJOOKCHIHBIX TOIUIMBHBIX OJIEMEHTaX, pemas Mpo0ieMy YTIIeKHCIOTHOTO
3arpsi3HEHUS.

KiroueBble cjioBa: K0OATbTUTHI Oapusi, CTPOHIINS, COJTHEUHAS TICYb, TIJIaBJICHUE,
pacIuiaB, 3aKaJIKa, CIIEKaHUe, KEpaMHUKa.

Cobaltite structures for fuel cells

Paizullakhanov M.S.%, Shermatov J.Z.}, Rajamatov O.T.,
Nodirmatov E.Z.}, Karimova G.Sh.?
IMaterial sciences institute,
2B Chingiz Aytmatov str., 100084, Tashkent,Uzbekistan e-mail: fayz@bk.ru

National Research Institute for Renewable Sources energy,
2B Chingiz Aytmatov str., 100084, Tashkent,Uzbekistan

Abstract. The growth of the population and the expansion of human activity
towards a large consumption of energy and material resources determines the relevance
of the tasks associated with the generation, storage, accumulation and conversion of
energy. The right solution to this problem can be hydrogen energy, which contributes
to the stabilization of the environmental situation, ensuring energy security and
sustainable development. The energy of the future will be based on the conversion of
the chemical energy of hydrogen into electrical energy as a result of an electrochemical
reaction in fuel cells. In this case, the task of increasing the efficiency of fuel cells is
reduced to the creation of efficient materials for electrodes and electrolytes. Perovskite
cobaltites of strontium SrCoO;-; & barium BaCoOs3.s have been studied. It is shown
that the technological route, which includes melting a stoichiometric mixture of cobalt
oxide with barium or strontium carbonates in a solar furnace, quenching the melt into
water, grinding the casting and molding, followed by sintering at 1100°C, makes it
possible to obtain a material based on hexagonal barium and strontium cobaltites with
a developed fine microstructure and semiconductor nature of the electrical
conductivity. The materials show a high probability of oxygen absorbing and can be
used as selective oxygen absorbers in solid oxide fuel cells solving the problem of
carbon dioxide pollution.

Keywords. Barium cobaltites, strontium, solar furnace, melting, melting,
hardening, sintering, ceramics.

Polimer materiallarning quyosh nuri ogimi ta’siriga chidamliligi bo‘yicha
xizmat muddatini aniglash

Sobirov Yu.B., Maxmudov S.Sh., Abduraximov F.F.

O zbekiston Respublikasi Fanlar akademiyasi materialshunoslik instituti,
O ‘zbekistan, 100084 Toshkent, Chingiz Aytmatov ko 'chasi 2B tel.: 717225300;

Annotatsiya. Qurilish ishlari uchun mo‘ljallangan polimer materiallarni quyosh
nurlari ogimining ta’siriga chidamliligi bo‘yicha sinov natijalari keltirilgan. Katta
Quyosh pechining afokal tekisligida bajarilgan ish tajribasi berilgan. Quyoshning
mujassamlashtirilgan nurlanish ogimining zichlik tagsimotining zaruriy qiymatlari
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Katta Quyosh pechining 31- (periferik) geliostatini defokuslash orgali olingan. Stefan-
Bolsman formulasi beryicha namunalarni mumkin bo‘lgan haroratni isitishning hisob-
kitobi amalga oshirildi. Polimer materiallarning yorug‘likka chidamliligini sinash
jarayonida namunalar haroratini nazorat qilish va o‘lchash masofadan turib infragizil
kamera - teplovizor yordamida amalga oshirildi.

Kalit so‘zlar: polimer materiallar, mujassamlashtirilgan nurlanish ogqimi,
yorug‘likga chidamlliligi, katta quyosh pechi, geliostat, konsentrator.

OnpenesneHue cpoka CIy:K0bl MOJUMEPHBIX MATEPHATIOB HA CBETOCTOMKOCTD K
BO3/1€iCTBHIO COJTHEYHOI0 MOTOKA

Cobupos 10.b., Maxmynos C.I1., AbnypaxumoB ©.D.

Hncmumym mamepuanosedenus Axademuu nayk Pecnyoauku Yzoexucman

AHHoOTauus. [IpuBeneHsl pe3ynbTaThl UCIBITAHUS MOJUMEPHBIX MATEPHUAIOB,
MpEeHA3HAYCHHBIX JJII CTPOUTEIBHBIX PabOT HAa CBETOCTOMKOCTh K BO3JACHCTBUIO
COJIHEYHOTO JY4yHUCTOro ToToKa. IIpuBedaeH ombIT pabOThI, BBHIMOJHEHHON Ha
adokanpHOM TUIOCKOCTH bombioit Comneunoit Ileun. HeoOxomumple 3HaYCHUS
pacrpeneneHus IUIOTHOCTEW KOHIEHTPUPOBAHHOIO JIy4ucTOro mnoroka ConHna
nosy4deHsl nedokycupoBkoit 31-(nepudepuitnoro) renuoctara bonbmoi ComHedHON
ITeun. IIpoBemeHa pacueTHas OLIEHKA BO3MOXKHOTO TEMIIEPATypHOIO Harpesa
o0pa3ioB no popmyie Credana-bonpiimana. B mpoiiecce TecTupoBaHus MOIUMEPHBIX
MaTepHuajoB Ha CBETOBOI CTOMKOCTb, KOHTPOJIb U U3MEPEHUS TEMIIEPATYPbl 00pa3IOB
MPOBOJMJINCH JUCTAHIIMOHHO C HCIOJIb30BAHMEM MH(PPAKPACHOW KaMmepbl —
TEIUIOBU30DA.

Kuarouesble ciioBa: [lonmMepHsie MaTepranbl, KOHIEHTPUPOBAHHBIN JTy4YHCTBIN
ITIOTOK, CBETOCTOMKOCTH, bonbiias Conueunas [leus, renmmocrar, KOHLEHTPATOP.

Determination of the service life of polymeric materials on light resistance to the
exposure to solar stream

Sobirov Yu.B., Makhmudov S.Sh., Abdurakhimov F.F.
Institute of Materials Science of the Uzbekistan Academy of Sciences

Abstract. The results of testing polymeric materials intended for construction
work for light resistance to the effects of solar radiant flux are presented. The
experience of work performed on the afocal plane of the Great Solar Furnace is given.
The necessary values of the density distribution of the concentrated radiant flux of the
Sun were obtained by defocusing the 31- (peripheral) heliostat of the Great Solar
Furnace. A calculation estimate of the possible temperature heating of the samples
according to the Stefan-Boltzmann formula has been carried out. In the process of
testing polymeric materials for light fastness, control and measurement of the
temperature of the samples were carried out remotely by using an infrared camera - a
thermal imager.

Key words: Polymeric materials, concentrated radiant flux, light resistance, Big
Solar Furnace, heliostat, concentrator.
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Issiglik akkumulyatorlari va ularni issigxonalarda go‘llanilishi
Rasaxodjaev B.S.1?, Axadov J.Z.%, Dilishatov O.U.3, Ermekova Z.K.3, Tokonova T.S.3

TenoBble AKKYMYJIATOPBI H MX IPUMEHEHHE B TEIIHIAX
Pacaxomxkaes B.C.12, Axanos X.3.%, lunumaros 0.V .3, Dpmexosa 3.K.3, Tokonosa T.C.2

YHayuonanvuuiii uccnedosamenvckutl uncmumym 60306H06IAMbIX UCHIOYHUKOE SHEP2U,
2usuro-mexnuueckutl uncmumym Axademuu nayk Y3bexucmana
V3oexucman, 100084, e. Tawxenm, ya. Yuneuza Aummamosa 25b.

e-mdil: rashadjaev@mail.ru

3 . o
Koipevizcko-Y306exckuil mesicoynapoonwill ynugepcumem umenu bamuvipanvt Coiobikosa
Kuipevizckasn Pecnyonuka, 723500, e. Ow, ya. 'anap Aiimuesa 27.

AnHoTamusi. B pabore mnpencraBieHbl BUIBI HCTOYHUKOB DJHEPTUU U
PEKOMEHJAIMKM [0  CO3JIaHUI0  TIOCIIEJIOBATENBbHOCTU  YCJIOBHUH € y4eTOM
TEIJION3O0JISIIIMOHHBIX ~ CBOMCTB  KOHCTPYKIIMOHHBIX MaTepuanoB. Ha ocHose
MPE/ICTABJICHHBIX TUIIOB aKKyMYJIITOPOB HEPTHH, Pa3BUTA CXeMa aKKyMYJIUPOBAHUS
COJIHEUHOW HSHEPruM mo BpeMeHH B Teriuile. OCOOCHHOCThIO PAa3BUTOM CXEMBI
AKKyMYJUPOBAHUS COJIHCYHOW SHEPTHH SBJISETCSA TO, UYTO MPU aKKyMYJIHMPOBAHHH
DHEPTruu, OOpaIleHO BHUMAaHHE Ha KOHCTPYKIIMOHHBIE MaTepHalbl C YYEeTOM HX
TETJIOM3O0JIIIIMOHHBIX CBOWCTB, W TIpH TPeoOpa3oBaHWU DHEPTHUH, HEOOXOIMMO
oOpaTUTh BHUMaHWE Ha IMOJYYCHHE XOJIOJa C ITOMOIIBI0 TEIMOIHEPTETUIECKOTO
XoJiomuiibHUKa. Ha OCHOBE pa3BUTON CXEMbI aKKyMYJIUPOBAHUS COTHEYHOU YHEPTHH
MIPEICTABICHB PEKOMEHIAIMH JUTsI TOBBIICHUS 3(PGEKTHBHOCTH aKKyMYJISATOPOB U
HEO0OXOMMOCTHU OTPEICTICHUSI COOTHOIICHHS 00beMa aKKyMyJIsITOpoB. DD PpekTuBHOE
aKKyMYJUPOBAHHE COJIHEUHOM OSHEPrUM B TEIUIUIAX CO3MaéTCi C TOMOIIBIO
MOCJICIOBATEIbHBIX ~ YCIOBHM €  y4ETOM  TEIUIOM3OJISIIIMOHHBIX  CBOWCTB
KOHCTPYKIIMOHHBIX ~ MaTepuanoB.  Takum  oOpa3om, T1pu  COOJIOJIEHUU
MOCJIEIOBATEILHOCTH YCIIOBUN B TETUIUIIEC, MOKHO JTOCTUYDL YBEITUUYCHUSI KOJIMYECTBA
akkymynupyemoro termiaa Ha 20-30 %, yto coorBercTByeT TpeboBaHmsiM KMK
2.09.08-97 «Tennuiipl ¥ TAPHUKI.

KiroueBble ¢jI0Ba: NCTOYHUKY YHEPTHH, CXEMa aKKyMYJUPOBAHUS, COTHEUHAS
DHEPTUs, TEIUIUIA, aKKyMyJupyeMas DJSHEprus, TETUIOM30JSIIIMOHHBIC CBOWCTBA,
KOHCTPYKITMOHHBIC MaTepUaIbl, aKKyMYJISITOPHI.

Thermal accumulators and their application in greenhouses

Rasakhodzhaev B.S.22, Akhadov Zh.Z.1, Dilishatov O.U.3, Ermekova Z.K .3,
Tokonova T.S.2

INational Renewable Energy Research Institute,
?Institute of Physics and Technology
2B, Chingiz Aitmatov str., 100084, Tashkent, Uzbekistan.
e-mail: rashadjaev@mail.ru
3Kyrgyz-Uzbek International University named after Batyraly Sydykov
27, Gapar Aitieva str., 723500, Osh, Kyrgyz Republic

Abstract. The paper presents the types of energy sources and recommendations
for creating a sequence of conditions, taking into account the thermal insulation
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properties of structural materials. Based on the presented types of energy accumulators,
a scheme for accumulating solar energy over time in a greenhouse has been developed.
A feature of the developed scheme for accumulating solar energy is that when
accumulating energy, pay attention to structural materials, taking into account their
thermal insulation properties, and when converting to types of energy, it is necessary
to pay attention to obtaining cold using a solar energy refrigerator. Based on the
developed solar energy storage scheme, it was recommendations for increasing the
batteries efficiency and the need to determine the ratio of the batteries volume. Efficient
accumulation of solar energy in greenhouses is created using consistent conditions,
taking into account the thermal insulation properties of structural materials. Thus, if
the sequence of conditions in the greenhouse is observed, it is possible to achieve an
increase in the amount of accumulated heat by 20-30%, which meets the requirements
of KMK 2.09.08-97 "Greenhouses and greenhouses".

Keywords: energy sources, storage scheme, solar energy, greenhouse, stored
energy, thermal insulation properties, construction materials, batteries.

Mavsumli yassi sig‘imli quyosh suv isitkichlarini issiglik texnikaviy va texnik-
igtisodiy ke‘rsatkichlari

Niyazov Sh.K.!, Kasimov F.Sh.2, Voxidov A.U.?, Abduxamidov D.U.?

TenaoTexHN4YeCKNe H TEXHUKO-I)KOHOMHYECKHE MMOKA3ATEeJIH CE30HHBIX IJIOCKHUX
€MKOCTHBLIX COJTHCYHBIX BOJAOHArpeBaTe/JIbHbIX KOJJIEKTOPOB

Hussos 11.K.Y, Kacumos @.111.2, Boxunos A.Y.2, A6xyxamusos J[.Y.2

 Mynuemancruii 2ocyoapcmeennuiil ynusepcumem
Vsbexucman, 120100, o. I'ynucman 4 —muxp-H.
2usuro-mexnuueckuii uncmumym AH PY3,
Vabexucman, 100084, Tawxenm, yn. Yuneuza Aiimmamosa, 2b.

men: +998(93) 539 24 35, e-mail: fahri2002@mail.ru

AHHOTAnMg. B CTaTb€  NPEACTABIECHBI  pEe3yJbTaTbl  HATYPHBIX
AKCIIEPUMEHTAJIBHBIX HCCIIEAOBAHUM 110 ONPEIETICHUIO TEINIOTEXHUYECKUX U TEXHUKO-
SKOHOMHUYECKHUX ITOKA3ATENEH IIIOCKUX EMKOCTHBIX COJTHEYHBIX BOJOHATPEBATEIBHBIX
KOJUIEKTOPOB, HW3TFOTOBJICHHBIX M3 CBETOINPO3PAYHbIX IUIACTHKOB C JOHHBIM
MOTJIOIIEHUEM COJTHEYHOI'O U3JIyYEHUS I CE30HHOIO UCITOJIb30BAHUS.

Kak cimenyer w3 moigydeHHBIX pPE3yJIbTaTOB, MPOBEACHHBIX B TEIUIBIA MEPUOA
roja, Ce30HHas TerioBas 3(PQPEKTUBHOCTh B PACCMATPUBAEMBIX KOJUJIEKTOPax B
3aBUCHUMOCTH OT TOJIIMHBI CJIOS BOJBI 32 CE30H, COOTBETCTBEHHO, cocTaBisieT 17 %
ipu 0,05 m u 24% 1ipu 0,07m.

KarwouuBblie cjioBa: NJIOCKAM €MKOCTHOM COJHEYHBIM BOJOHATPEBATENbHBIN
KOJUIEKTOp, OAK-aKKyMYJISITOp TOpsSiYeil BOMbI, TEIIONPOU3BOAUTEILHOCTD, TEILIOBAs
3 PeKTUBHOCTD, KOADPUITUEHT TEIIONPOBOIHOCTH, (PPOHTAILHOE CBETOMPO3PAYHOE
MOKPBITHE, OOKOBAs TETIOMU30JISALHUA.
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Thermal engineering and technical-economical indicators of seasonal flat-plate
capacitive solar water-heating collectors

Niyazov Sh.K.}, Kasimov F.Sh.2, Vokhidov A.U.?, Abduxamidov D.U.?

!Gulistan state University, 4 —microdistrict, 120100, Gulistan, Uzbekistan
ZPhysical-technical institute AS RUz
2B, Chingiz Aytmatov str., 100084, Tashkent, Uzbekistan
tel: +998(93) 539 24 35, e-mail: fahri2002@mail.ru

Abstract. The thesis presents the results of field experimental studies to
determine the thermal and technical and economic indicators of flat-plate capacitive
solar water heating collectors made of translucent plastics with bottom absorption of
solar radiation for seasonal using.

As follows from the results obtained during the warm season, the seasonal thermal
efficiency in the reservoirs under consideration, depending on the thickness of the
water layer for the season, respectively, is 17% at 0.05 m and 24% at 0.07 m.

Keywords: flat-plate capacitive solar water-heating collector, hot water storage
tank, heat output, thermal efficiency, thermal conductivity coefficient, frontal
translucent cover, side insulation.

Avtonom ikki tomonli gelio issigxonada yetishtirilgan limonlarni sifatli saglash
Yuldashev I.A.”, Botirov B.M., Pulatova D.M., Qurbanov Yu.M.

KauecTBeHHOE XpPaHE€HHUEC IHMMOHOB, BbIPpAallICHBIX B ABTOHOMHOM
I[ByXCKaTHOﬁ reJTHOTCeIINIE

Onpames U.A.", botupos b.M., Ilynarosa JI.M., Kyp6anos I0.M.

Tawxenmcxutl 20cyoapcmeenuvill mexHuueckuti ynuseepcumem umenu Hcenama Kapumosa
V36exucman, 100095, Tawkenm, yn. Ynueepcumemckas, 2
men.: +99(871) 246-03-04; “e-mail: yuldashev.i2004@gmail.com

AHHoTaums. B crathbe onuchIBatoTCsI 0COOCHHOCTH AKCIUTyaTallii aBTOHOMHOM
JBYXCKAQTHOW  TENUOTEIUIMIIBI  TPAHIIEHHOr0 TUMa, (QYHKIUOHUPYIOMIEH Ha
aJbTEPHATUBHBIX  JHEPrOMCTOYHHMKAX. IlOKa3aHbl  MOJOXKUTEIBHBIE  ACIEKTHI
HCITOIB30BaHNs aBTOHOMHOM I'eJIMOTSIIIMIBEI MaJIoH III0Ia b0 0onee 1 corT.

Pazpabotan MeTo JOJTOCPOYHOTIO Ka4eCTBEHHOTO XpaHSHUsI ypOrKasl JIMMOHOB,
BBIPAIICHHBIX B TEJIUOTEIUIMIIE, & TAKKE MPUBEACHBI MTOATAMHBIC IIark IPU XPAHEHUU
JUMOHOB B TOpHBbIX YycioBusx Kamkagapsu. OrnpeneneHo, 4To € MOMOUIBIO
pa3paboTaHHOTO METOa MOKHO Kau€CTBEHHO XPAaHUTh YPOKail IMMOHOB HE MeHee 8§
MECSIIEB, @ TAKXKE IO PE3YyJbTaTaM MHOTOMECAYHBIX SKCIIEPUMEHTOB BBISIBICHO, UYTO
MOTEPU MAaCChl JJUMOHOB C Ka)XJOTO SIIUKA COCTaBISLIM 10 7% OT 00IIell Macchl.
[Ipoananu3upoBaB MapKETUHT 1O ITUTPYCOBBIM BHYTPEHHEro pbIHKA ¥Y30€KHCTaHa,
MOYHO CKa3aTh, YTO MPU peIM3alUi JTUMOHOB B JIETHEM CE€30HE YMCTasi MPUObLIbL
OyJIeT COCTaBJISITH OKOJIO 35 MIIH. CYM.

KiaroueBble cioBa: UUTPYChl, JIMMOH, AaBTOHOMHAsl  TE€JIMOTEILUIUIIA,
JOJITOCPOYHOE XPaHECHWE, YpOXkKail, IOTEPU MAaCChl, OINWJIKHA, OTHOCHUTEIIbHAA
BJIAXKHOCTh, BEJIMUYNHA JIOCTOBEPHOCTH ANIIPOKCUMAIIUH.
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Quiality storage of lemons grown in the autonomous double greenhouse

Yuldashev I.A., Botirov B.M., Pulatova D.M., Qurbanov Y.M.

Tashkent State Technical University
2, University str., 100095, Tashkent, Uzbekistan
Tel: +99(871) 246-03-04; e-mail: yuldashev.i2004@gmail.com

Abstract. The features of the operation of the autonomous dual-slope trench-type
solar greenhouse which is operating on alternative energy sources are briefly described
in this article. The positive aspects of the autonomous solar greenhouse using with a
small area of more than 1 acres are shown.

A method for long-term high-quality storage of lemon crop grown in a solar
greenhouse has been developed, as well as step-by-step steps for storing lemons in the
mountainous conditions of Kashkadarya are given. It was determined that using the
developed method, it is possible to store lemon crops for at least 8 months, and
according to the results of many months of experiments, it was revealed that the weight
loss of lemon from each box was up to 7% of the total mass. After analyzing the
marketing of citrus fruits on the domestic market of Uzbekistan, we can say that when
selling lemons in the summer season, the net profit will be about 35 million soums.

Keywords: citrus fruits, lemon, autonomous solar greenhouse, long-term storage,
crop, weight loss, sawdust, relative humidity, approximation reliability value.

Katta quvvatli agregatlarning texnik holatini diagnostika qilish tizimiga
dasturiy ta’minotni joriy etish masalalari

Toirov O.Z., Xalikov S.S., Toirov Z.T.

Bonpocsl NporpaMMHOM peajiM3aluy CUCTEMbI JHATHOCTHKH TEXHHUYECKOI0
COCTOSIHMS MOLIHBIX arperaTtoB

Toupos 0.3.12", Xamukos C.C.1, Toupos 3.T.2

YTawkenmcruii 2ocyoapcmeennviii mexnuveckuti ynusepcumem, Tawxenm, Y36exucman
2Uncmumym npobiem dHepeemuxu
Axademuu nayx Pecnybnuku Y3oexucman
3Byxapckuil unocenepno-mexnonozuveckuii uncmumym, byxapa, Y36exucman
* e-mail: olimjontoirov@gmail.com

AHHOTauMsa. B cratee paccMOTpeHa NpOTrpaMMHasl pEANIU3aLUs CHCTEMBI
JUArHOCTUKM BCIOMOTaTENbHOTO OOOpYJOBAHMS DJEKTPUUYECKUX CTaHIMM (Ha
npumepe asiMococoB). IIpuBeaena pa3zpaboraHHas mporpamMma JUarHOCTUPOBAHUS
BCIIOMOTATENIbHOTO ~ 00OPYZOBaHMUA  DJIEKTPUUYECKHX CTAaHIUMH Ha  I[pUMeEpe
JIVMArHOCTUKU COCTOSIHUS, TMpEeJAHa3HAu€HHas [UIsi paHHero OOHapy>XeHUus u
JIOKaJIM3alluK OTpEAETCHHBIX Ne(EKTOB U MPEJOCTaBICHUS PEKOMEHAALMN MO HX
YCTpaHEHUI0 B  JbIMOCOCaX, KOTOpas JOJDKHa  oOecrneuuBaTh  BblAauy
COOTBETCTBYIOIIMX MPOTOKOJOB. M WX MO 3ampocy MOKHBI OBITh TOJYyYEHBI
IIPOTOKOJIBI TEKYLIEro COCTOSIHUSA JbIMOCOCOB, OILICHKM KadyeCcTBa pPEMOHTA W
CHEeIUaIbHBIX HWCIBITAHUN, a Takke TpaQuKd PETPOCTICKTUBHBIX 3HAYEHUHN
napameTpoB 3a MPOMEXKYTOK BpEMEHH, BIOpaHHBIN MoJb30BaTeneM. [loap3oBarensimu
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3a/1a4H SIBJIAKOTCSA HAYAJIIbHUKH U 3aMECTUTENIA HAYaJIIbHUKOB LIEXOB, CTAPILINE MAcTepa,
WHKECHEPBI 10 PEMOHTY, & TAKXE CIEIUAIUCThI IIJJAHOBO - TEXHUYECKOTO OTIENA.
PaccmoTpena 3amawa, KoTopas pemialach B pPaMKax NPOrpaMMHO-TEXHHYECKOTO
KOMILJIEKCA aBTOMATH3UPOBAHHOW CHCTEMBl YIPABJICHHUS TEXHOJIOTMYECKUMU
nporeccamu sHeprooysoka 800 MBT Ne 1 Tanumapmxanckoit TOC, u npeana3HadeHa
JUIA  CIIEUAIUCTOB — SKCIUTyaTallMOHHUKOB, TJE€ 3agavya (PYHKIMOHUPYET 0.
yIpaBJiIeHUuEM oreparuonHoii cuctembl WIiNdows u mporpamMma HamucaHa Ha SI3bIKE
nporpammupoBanuss C++ Builder 6 s pa3paboTku NpUKIATHBIX 3a71ad  C
aApXUTEKTYPOU KIMEHT — CEpBEpP. A TAKkK€ MPUBEACHBI COCTAB U MEHIO ITPOTPAMMBI:
«3amyck 3amaunm», «CyTO4yHBIE BEIOMOCTH», «BxonHble IaHHBIE», «BBIXOIHBIE
dbopmbl», «Jnarnoctuka» U «CHEUCIBITAHUS, KOTOPhIE MO3BOJISIOT peaIn30BaTh
BBITIOJIHEHUE TpeOyeMol Ha TaHHBIA MOMEHT GyHKUIUHU 3a1adu. Kpome Toro, B cTaThe
IIPUBEIEHBI AIEMEHTBI U Y3JIbl, IIPOLIECCH] U YCIOBUS HACOCHOW yCTAHOBH, HACOCHOM
CTAaHLIMM M KACKAaJa HACOCHBIX CTAHLMM, MOTEHUMAJIBHO MTPEACTABIIONINE ONTACHOCTD
JJIS1 HACOCHOM YCTaHOBKH, HACOCHOW CTAHIIMM M KAaCKaJla HACOCHBIX CTaHLIMM.

KuroueBble ci1oBa: cucrema, IMarHOCTUKA, HAJIEKHOCTh, COCTOSIHUE, arperaToB
HAacoc, yCTaHOBKa, KacKaJ, IporpamMmma.

Questions of software implementation of the system for diagnostics
of the technical condition of powerful units

Toirov 0.Z2.1%*, Khalikov S.S.%, Toirov Z.T.2

Tashkent State Technical University, Tashkent, Uzbekistan
2 Institute of Energy Problems of the Uzbekistan Academy of Sciences
3Bukhara Engineering and Technology Institute, Bukhara, Uzbekistan
* e-mail: olimjontoirov@gmail.com

Annotation. The article discusses the software implementation of the diagnostic
system for auxiliary equipment of power plants (on the example of smoke exhausters).
The developed program of diagnostics of auxiliary equipment of electric power plants
is given on the example of condition diagnostics designed for early detection and
localization of certain defects and providing recommendations for their elimination in
smoke pumps, which should ensure the issuance of appropriate protocols and, upon
request, protocols of the current state of smoke pumps, quality assessment of repairs
and special tests, as well as graphs of retrospective parameter values for the time period
selected by the user, where the users of the task - there are heads and deputy heads of
workshops, senior foremen, repair engineers, as well as specialists of the planning and
technical department. The problem is considered, which was solved within the
framework of the software and hardware complex of the automated process control
system) of the 800 MW power unit No.1 of Talimarjan TPP and is intended for
operational specialists, where the task operates under the Windows operating system
and the program is written in the C++ programming language Builder 6 for the
development of application tasks with client -server architecture. And also the
composition of the program and the program menu are given: "Task Launch", "Daily
statements”, "Input data"”, "Output forms", "Diagnostics" and "Special tests" allow you
to implement the required task function at the moment. In addition, the article presents
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elements and components, processes and conditions of a pumping plant, pumping
station and pumping station cascade, potentially dangerous and processes and
conditions potentially dangerous for a pumping plant, pumping station and pumping
station cascade.

Keywords: system, diagnostics, reliability, condition, pump units, installation,
cascade, program.

0,4 — 10 kV kuchlanishli elektr tarmoqlarini energetik tekshiruvi va auditini
o‘tkazishning kiber-fizik usullari to‘g‘risida

Radionova O.V., Sitdikov R.A., Nuraliev T.X., Orzimboev O.A.

O ‘zbekiston Respublikasi, Toshkent Davlat Texnika Universiteti, Energetika fakulteti
e-mail: tstu_energy@list.ru

Annotatsiya. Magqolada elektr energiyasi iste’molchilarining energetik
tekshiruvlarini (energiya auditi) o‘tkazish uchun kiber-fizik usullardan foydalanish
taklif etiladi. 0,4-10 kV kuchlanishli sanoat va kommunal iste’molchilarning elektr
tarmogqlari parametrlarini aniglash bo‘yicha monitoring o‘tkazish orqgali energiya auditi
uchun ma’lumotlarni olish va gayta ishlash metodologiyasi va xususiyatlari tahlil
gilinadi.

Kalit so‘zlar: kiber fizik tizimlar va usullar, ragamli texnologiyalar, energiya
auditi, operatsion monitoring, o‘rganilayotgan parametrlar, jarayon rejimida
ma’lumotlarni yig‘ish.

O xknbepPusnuecKkux MeTo1axX NMPOBeIeHNS IHEPreTHYECKUX 00CIeI0BAHUM
U AyINTOB JIeKTPUYecKuX ceTeil HanpsxeHuem 0,4 — 10 kB

Panuonosa O.B.*, Curaukos P.A.*, Hypanues T.X., Op3um6oeB O.A.

* Tawkenmcekuil 2ocyoapcmeennviii mexHuueckuil ynugepcumem umenu Mcrama Kapumosa,
Tawxenm, Y36exucman. e-mail: tstu_energy@list.ru

AHHOTamusl. B cratbe mnpemyaraeTcs UCHONb30BaHUE KHOEp(U3HMUECKUX
METO/ZIOB Ui TPOBEICHUSI HHEPreTUYECKUX O0O0CIIeIOBaHUN (PHEProayauTOB)
MOTpeOUTENEl JIIEKTPOIHEPTUU. AHATUZUPYIOTCA METOAOJOTHUS M OCOOEHHOCTU
MOJIy4eHUs] U 00pabOTKH JaHHBIX JIJISl SHEProayAuTa MPOBEACHUEM MOHUTOPUHIA TIO
OMPENEICHUIO TAPaMETPOB AJIEKTPUUECKUX CETEH MPOMBIIIJIEHHBIX U KOMMYHaIbHBIX
notpeduteneil HanpsbkeHueM 0,4 — 10 kB. AHanu3upyroTcst UpOKUe BO3MOKHOCTHU
KnOep(hU3NUECKUX CUCTEM, OCHOBAHHBIX HA HU(POBU3ALMKI U UHTEIUICKTYaTU3aLUH,
JUISL pELIEHUS PA3JIMYHbIX 337a4 B 3JIEKTPOIHEPIETHKE.

KiroueBbie ciaoBa: kubepdusmdyeckue CHUCTEMBI W METOHBI, ITM(POBBIC
TEXHOJIOTMHM, HHEPreTUYECKH ayAuT, ONEPATHUBHBII MOHWUTOPHHI, H3y4acMble
napaMmeTphbl, cOOp JaHHBIX B pEXKHUME MpoLiecca.
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About cyber-physical methods for conducting energy surveys and audits of
electrical networks with a voltage of 0.4 - 10 kV
Rodionova O.V.*, Sitdikova R.A.*, Nuraliev T.H., Orzimboev O.A.
* Tashkent State Technical University named after Islam Karimov,
Tashkent, Uzbekistan e-mail: tstu_energy@Ilist.ru

Abstract. The article proposes the use of cyber-physical methods for conducting
energy surveys (energy audits) of electricity consumers. The methodology and features
of obtaining and processing data for energy audit by monitoring to determine the
parameters of electrical networks of industrial and municipal consumers with a voltage
of 0.4 - 10 kV are analyzed. The wide possibilities of cyber-physical systems based on
digitalization and intellectualization are analyzed for solving various problems in the
electric power industry.

Keywords: cyber-physical systems and methods, digital technologies, energy
audit, operational monitoring, studied parameters, data collection in process's mode.

O‘zbekistonda yilning tavsifli kunlarida binolarning issiglik yuklamalari
Xalimov A.S., Axatov J.S.

XapakrepHble JHU I'0Ja TEIJIOBbIX HATPY30K 31aHUI B Y30eKHCTaHe
XanumoB A.C., Axaros X.C.

Qusurxo-mexnuueckuu uncmumym HIIO “Puszuxa-Connye” AH PY3
ya. Yuneuza Aummamosa 25, 100084, Tawkenm, Y30exucman
e-mail: akbar.halimov@rwth-aachen.de

AHHOTanus. OnNTUMaIbHOE NPOCKTUPOBAHUE, OMNPEACICHUE pPa3MEpPOB U
JKCIUTyaTalisl YHEPrOCUCTEM 3[aHUM MPENCTABIISIET COOOW CIOXKHYIO 3aJady H3-3a
pa3zHOOOpa3us UMEIOIIUXCS YHEPTOTEHEPUPYIOLIUX U AKKYMYJITUPYIOIIUX YCTPOUCTB, a
TaK)K€ HaJUYMs BXOJHBIX JAHHBIX BBICOKOTO pa3perieHus, HEOOXOAUMBIX JJI y4eTa
CE30HHBIX W CYTOYHBIX KOJEOaHWI TEIIOBbIX Harpy3ok. OOBIYHOW Mepou 1o
YMEHBIIECHUIO pa3Mepa U CJI0KHOCTH MPOOJIEMBI SIBIISIETCS TPYNIUPOBKA TOW UIH MHOM
BEIIMYMHBI TI0 XapaKTEpHBIM TepHojaM roja. B manHO¥W pabore nnsi pasrpys3ku
BBIUHMCIIUTEIBHBIX MPOLIECCOB MHOTOKPETUPUAIBHOM ONTUMHU3ALMUA OTPAXKIAIOLINX
KOHCTPYKIIMW 37aHUN W MHTETpalldd  Pa3IMYHBIX DHEProBHIPAOATHIBAIOIIUX
YCTPOMCTB, pabOTalOMIUX HAa BO30OHOBISIEMBIX HCTOYHUKAX JIHEPTUM, MPEIJIONKEH
METOJI KiacTepusanuu K-cpennux. B pabote ompeseneHbl XapakTepHbIe THU ToAa U
MOYaCOBBIX TEIUIOBBIX HArpy30K Ha OTOIUICHME W OXJAXJICHUE 3JaHusl B
KIMMaTH4YeCKuX  yciaoBusix r.TamkeHta. Jljisi  JanbHEHIIUX — MCCIEIOBaHUMN
OTKPBIBAETCSI HOBas BO3MOXKHOCThb OIPEACIINTh XapaKTEPHBbIE THU TOJa TEIJIOBBIX
HAarpy30K 3JaHWil B LEJISIX BHEAPEHUS B HUX HOBBIX MEP IO JHEPreTUUECKON
PEKOHCTPYKIIMU WX B Apyrux 13 pernonHax Y30ekuctaHa C pa3IWdHBIM YPOBHEM
TETJION3O0JISIIIAA U UHTETPAIMEeH Pa3InIHBIX TEHEPATOPOB YHEPTUHU, pabOTAIONUX HA
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

KaroueBble cioBa: knacrepusanusi, K-CpeIHHE, TEIUIOBAs HArpy3Ka, 31aHUs
Case 600 ASHRAE 140, Banuaarus Moiemnu.
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Typical days of the year for thermal loads of buildings in Uzbekistan
Halimov A.S., Akhatov J.S.

Physical-Technical Institute of the Uzbekistan Academy of Sciences
2B, Chingiz Aytmatov str., 100084, Tashkent, Uzbekistan

Abstract. Optimal design, sizing and operation of building energy systems is
challenging due to the variety of generation and storage devices available and the high-
resolution input data needed to account for seasonal and diurnal fluctuations in thermal
loads of buildings. A common measure to reduce the size and complexity of a problem
IS to group requirements into representative periods. In this study, in order to simplify
the problem of optimizing building envelopes and integrating various energy
generators operating on renewable energy sources on an annual scale, a clustering
method of k-means of hourly thermal load of a building is proposed. In this work, for
the first time, the typical days of thermal loads for heating and cooling a building are
determined with the optimal planning of one or another reconstruction measure. For
further research, a new opportunity opens up to identify typical days of thermal demand
in order to determine the thermal performance of buildings and introduce new measures
for energy reconstruction of them in the other 13 regions of Uzbekistan with different
levels of thermal insulation and integration of various energy generators operating on
renewable energy sources.

Keywords: clustering; k-means; thermal load; case Case 600 ASHRAE 140;
model validation.

Yassi quyosh kollektorlarining issiglik yoqotish koeffitsientiga radiatsiya
yo‘gotishlarining ta’siri

Klichev Sh.1.*", Kenjaev 1.G.2, Tursunbaev J.J.2, Bagishev A.S.2, Marazakov Sh.A.?

Bausinue moreps udinyyeHueM Ha KOG PUIUHMEHT TEIVIOBBIX OTEPh
IUVIOCKHMX COJTHEYHBIX KOJJIEKTOPOB

Knbrues 11.M.Y", Kensxaes N.T'.2, Typcyn6aes JK.JK .2, barsimes A.C.2, Mapaszaxos 111.A.2

Y Hayuno-mexnuueckuii yenmp ¢ Koncmpykmopckum 610po u onvimusim npouzsoocmeéom AH PY3,
V36exucman, 100125, Tawkenm, ya. /[ypmon uyau 33
*e-mail klichevsh@list.ru
2Quickuti Tocyoapcmeennuiil ynusepcumem. Pecnybnuxa Koipevizcman, 723500, Ow

AHHoTamus. Ha ocHOBe HecTalMoHapHOM pachpeeeHHOM OJHOMEpPHOU
Mozenu Tuiockoro cosiHeuHoro koisekropa (CK) wmccnenoBaHo BIMSHUS TOTEPh
u3nydeHreM Ha ko3¢ dunnent TemioBbix noreps (KTII) miockoro CK. ITokazano, 9to
B CK mpakThuecku BCer/ia JYYHUCThIE TEIUIONMOTEPH OOJBINE €CTECTBEHHBIX
KOHBEKTUBHBIX TEIUIONOTEPH, MPUYEM JIsSl IPO3PAYHOTO OrpaxacHus B 2 — 4 paza, a
JUIS1 TETJIOM30JIMPOBAaHHOTO JHUIIA - B 1.2 — 1.5 pa3za. IlosnydyeHo, 4To ¢ yBeITuYEeHUEM
TeMIrepaTyp TEIJIOHOCUTEIS 3TU OTHOIICHUS! YMEHBIIAIOTCS, U B 1I€JIOM YMEHBIIIAETCSI
u KTII. IIpennoxkena 3aBucumocts KTII ot pasHocTu TemnepaTyp TEIIOHOCUTENS Ha
BXxojie U BeIxoae s miiockoro CK cpennux mapametpoB (ontudeckoe KIIJ[ 0.7,
TOJILMHA TEIUIOU3OJIAIMKE 2 CM) IpH TeMiepaType TeroHocutens Ha Bxoae 20°C.
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[TonyyeHHbIE 3aBUCHUMOCTH TO3BOJIAIOT AaTh OOJ€€ TOUHYIO OLEHKY MIHOBEHHOTO
teroBoro KIIJ[ cosiHeuHOoro KoyutekTopa.

KiroueBble cj10Ba: HeCTAllMOHAPHBIA TEINIOOOMEH, TEIUJIOBBIC IOTEPH
KOHBEKIIMEHN U U3IIyYEHUEM, HECTAI[MOHAPHBIC YUCIICHHbIE MOJIEIH.

Influence of radiation losses on the heat loss coefficient flat solar collectors
Klychev Sh.1.Y*, Kenzhaev 1.G.2, Tursunbaev Zh.Zh.?, Bagyshev A.S.2, Marazakov Sh.A.?

! Scientific and technical center with a design bureau and pilot production of the Uzbekistan
Academy of Sciences,
33, Durmon yuli str., 100125, Tashkent, Uzbekistan
*email klichevsh@list.ru
20Osh State University. 723500, Osh, Republic of Kyrgyzstan

Abstract. On the basis of a non-stationary distributed one-dimensional model of
a flat solar collector (SC), the influence of radiation losses on the heat loss coefficient
(TCF) of a flat SC is studied. It is shown that in SC almost always radiant heat losses
are greater than natural convective heat losses, and for a transparent enclosure it is 2—
4 times, and for a heat-insulated bottom, is 1.2—1.5 times. It has been found that with
an increase in coolant temperatures, these ratios decrease and, in general, the CHF also
decreases. A dependence of the CHF on the temperature difference of the coolant at
the inlet and outlet is proposed for an SC of medium parameters (optical efficiency 0.7,
thermal insulation thickness 2 cm) and at a coolant temperature at the inlet of 200°C.
The dependences obtained allow us to give a more accurate assessment of the
instantaneous thermal efficiency of the solar collector.

Keywords: non-stationary heat transfer, heat losses by convection and radiation,
non-stationary numerical models.

Qurilish va konstruktsiyalarning saglashda resurs va energiya tejamkorligida
aqglli va ishonchli infratuzilma asosiy strategiyadir

Tahirov Sh.M.

Qurilish va atrof-muhitni muhofaza gilish departamenti eksperimental laboratoriyalar direktori,
337 Davis Xoll, Kalifornia universiteti — Berkli shaxri, Berkli, Kalifornia, AQSh, 94720-1710.
Telefon: (510) 642-4309, elektron pochta: takhirov@berkeley.edu

Annotatsiya. Ushbu magola qurilish va sanoat sohasida energiya va resurslarni
tejashga garatilgan. Dunyo aholisining uzluksiz o‘sishi tufayli mavjud infratuzilmani
saglab golish va aholi sonining o‘sishini go‘llab-quvvatlash uchun yangi infratuzilmani
qurishga talab yuqori. Natijada, infratuzilmaning manfaatdor tomonlari(1) mavjud
infratuzilmaning eskirish muammolarini hal gilish va uning umrini uzaytirish uchun
yaxshi monitoring gilinishini ta’minlash(2), yangi qurilishni loyihalash va qurishni
ta’minlash orgali gisman hal gilinishi mumkin bo‘lgan yangi muammolarga duch
kelmoqda, bu uning chidamliligini ta’minlaydi. Ikkinchisi, aynigsa, davom etayotgan
iglim o‘zgarishi sharoitida muhim ahamiyatga ega, bu esa infratuzilmani yanada
murakkab va ekstremal ekologik sharoitlarga moslashishni talab giladi. Berkli
Kaliforniya universiteti (UCB) tadgiqotchilari bir necha o‘n yillar davomida mavjud
infratuzilmani saglab qolish va yangi bardoshli infratuzilmani qurish texnikasi bilan
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bog‘lig muammolar ustida ishlamoqda. Bu ishlarning barchasi yaginda UCBda Smart
infratuzilma markazining tashkil etilishiga olib keldi. Ushbu magolada UCBda olib
borilgan ishlarning bir nechta misollari ko‘rsatilgan. Bunga misol qilib yaginda AQSh,
Qirg‘iziston va O‘zbekiston mutaxassislari bilan mavjud gidroelektr stansiya (GES)
strukturasini saglab qolish bo‘yicha go‘shma loyihani keltirish mumkin. GES to‘g‘oni
turli xil datchiklar bilan jihozlangan. Datchiklar tomonidan to‘plangan ma’lumotlarga
mos keladigan tarzda sozlangan to‘g‘onning ragamli modeli yaratildi. Turli yuklash
sharoitlarida GES to‘g‘onining ragamli simulyatsiyasi manfaatdor tomonlarga uning
kelajakdagi ishlashini bashorat gilish va yuzaga kelishi mumkin bo‘lgan muammolarni
yuzaga kelishidan oldin hal qgilish imkonini berdi. Ikkinchisi resurslarni sezilarli
darajada tejashga olib keladi, chunki to‘g‘onni ta’mirlash yoki to‘lig gayta qurish juda
gimmat variant. Mavjud va qurilayotgan infratuzilmani “aqlli” infratuzilmaga
aylantirish g‘oyasi “Aqlli” infratuzilma markazining asosiy g‘oyasi hisoblanadi.
Yuqorida aytib o‘tilganidek, bargaror infratuzilmani qurish energiya va resurslarni
tejashga ham olib keladi. Bardoshli infratuzilmani loyihalash va qurishning namunaviy
misoli sifatida yuqori voltli uskunalarni seysmik izolyatsiya va damping qurilmalari
bilan himoya qgilishga asoslangan yondashuv muhokama gilinadi. Seysmik izolyatsiya
va amortizatorlar odatda binolarni qurishda go‘llanilsa-da, bu qurilmalar elektr
tarmog‘i elementlarini loyihalashda o‘z yo‘lini topmogda. Magolada UCBda himoya
yondashuvlari va himoya vositalari bo‘yicha ko‘p yillik eksperimental va ragamli
dastur natijalari muhokama qgilinadi. Ushbu tadgiqot natijalari IEEE693 standartiga
yangi go‘shimchalar va o‘zgartirishlarni tayyorlash va tekshirishda ishlatilgan.

Kalit so‘zlar: gidroelektrostantsiya, energiya va resurslarni tejash, inshootlarning
holatini kuzatish, qurilish, bardoshli infratuzilma, ragamli modellashtirish, seysmik
izolyatsiya, zilzilaga chidamli amortizatorlar, qayta tiklanadigan energiya.

YMHas U Hae:KHAs MHPPACTPYKTYpPa KaK OCHOBHAS CTPaTerust
JHeprocoOepekeHus U pecypcocoepe:keHus1 B COXpaAHEHUH
KOHCTPYKIIUIl U CTPOUTEILCTBE

Taxupos LII.M.

Jlenapmamenm epasxcoancko2o cmpoumenbCmea u 0Xpansl OKpyxcarouei cpeovl, 337 /[reuc Xoan,
Kanugopnuiickuui ynueepcumem 6 2. bepxau, Kanugopnus, CILLIA, 94720-1710.
Ten.: (510) 642-4309, e-mail: takhirov@berkeley.edu.

AHHoTanusi: JlaHHAs cTaThsd MOCBSILICHA HEPIrO- U PECypcocOEpeKeHHI0 B
CTPOUTENHCTBE M B TIPOMBIIIUICHHOCTH. B CBSI3U C HEMPEephIBHBIM POCTOM HAacEICHUS
MHUpa CYIIECTBYET BBICOKMH CIpOC, Kak Ha TOJJAepX)aHHE CYIIECTBYOIIEH
UHQPACTPYKTYPHI, TAK M HA CO3/IaHNE HOBOM MH(PPACTPYKTYPHI TSI TOAIEPKKH POCTa
HaceleHUs. B pesynprare 3amHTEpEeCOBaHHBIE CTOPOHBI  UHQPPACTPYKTYPHI
CTAJIKMBAIOTCS C HOBBIMH MpoOJeMaMH, KOTOpPhIE MOXHO YaCTUYHO PEIIUTh,
obecnieunB (1) HamIe)XalMii MOHUTOPUHT CYIIECTBYIOUIEH HH(PPACTPYKTYpPHI IS
pemieHuss mpobyieM ee CTapeHuss M MNpPOAJIEHHUS CpoKa ee clykObl u (2) HOBOE
CTPOUTENNBCTBO, KOTOPOE CIPOEKTUPOBAHO U IOCTPOEHO TaKUM 00pa3oM, 4YTO
o0OecnieunBaeT €ro ycrowumBocTh. llociaenHee 0COOEHHO BakKHO B YCIOBHAX
MPOJOJKAIOIINXCS KIMMAaTUUYECKUX HM3MEHEHHH, TpeOyrommx Ooblied agantainuu
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MH(QPaCTPYKTYphl K 0OJIe€ CIOKHBIM MU IKCTPEMAJIBHBIM YCIIOBUSM OKpY KaroIien
cpenbl. MccnenoBarenu Kammudopuuiickoro yamBepcutera B bepxm (UCB) yxe
HECKOJIBKO JIECATUJICTHH paboTaloT HaJl MpoOJIeMaMH, CBSI3aHHBIMHU C COXpaHEHHEM
CYILIECTBYIOIIEH HHQPACTPYKTYpbl M METOJaMH TIOCTPOCHHUSI HOBOM, Ooiee
ycToiunBoi HHGPAcTpYKTYphl. B pesynbrare Beeit 3Toii padoTsl HenaBHo B UCB 6611
co3nan LleHTp UWHTENIEKTyanbHOM WHQPACTPYKTYphl. IJTa CTaThs IOKa3bIBACT
HECKOJIbKO TpUMepoB paboThl, mpoBeaeHHoi B UCB. B kauecTBe mpumepa MOMXKHO
IIPUBECTU HEJABHMM COBMECTHBIN IpOeKT ¢ 3kcnepramu u3 CIIA, Keipreiscrana u
V30eknucraHa MO KOHCEpBallMM cCyllecTBytouie ruaposnekrpoctaniuu  (I'D9C).
[Tnotuna I'OC Obuia OocHaleHa pa3aMYHbIMM JaT4MKaMmu. bbuia co3gaHa yMciieHHas
MOJI€Tb IUIOTHHBI, KOTOpas OblUla OTKaJIMOpOBaHAa B COOTBETCTBUU C JIAHHBIMH,
coOpaHHbIMU AaTuuKaMu. YucneHHoe MoaenupoBanue mioTuHbl ' DC npu pa3nuyHbIX
YCJIOBHSIX Harpy3kv IpPEIOCTaBUJIO 3aWHTEPECOBAaHHBIM CTOPOHAM WHCTPYMEHT,
KOTOPBI MOKET IPOTrHO3UPOBATH €€ Oy IyIIHE XapaKTEPUCTUKH U PEIIATh BOZMOXKHBIE
npoOJeMBbl A0 UX BO3HUKHOBEeHMS. [lociaeaHee NpuUBOAUT K 3HAYUTEIbHON 3KOHOMUU
PECYpPCOB, MOCKOJIBKY PEMOHT WJIM IIOJIHASL PEKOHCTPYKLUHS INIOTUHBI SBJISIOTCS OUYEHb
JOPOTUMHM. DTa UJies MPEBPAIICHHS CYLIECTBYIOLIEN U CTPOSIIECS HHPPACTPYKTYPbI
B «YMHYIO» HUH(QpACTpyKTypy SBIS€TCA OCHOBHBIM  BuaeHHeM lleHTpa
MHTEJUIEKTYaJIbHOM ~ MH(pacTpykTypsl. Kak ymomMuHanoch paHee, CO3/1aHue
YCTOMYMBOW MHPPACTPYKTYPHI TAK)KE MPUBOJUT K IKOHOMHH 3HEPTUU U pecypcoB. B
KAueCTBE PENpPE3CHTATUBHOIO IIpUMEpPAa IIPOEKTUPOBAHMS W CTPOUTEIHCTBA
YCTOMYMBOM HHPPACTPYKTypbl O0OCYKJIaeTcsi MOJAXOJl, OCHOBAHHBIM Ha 3aluTe
BBICOKOBOJIbTHOTO ~ O0OpYZOBaHHS C  TOMOULIbIO  CEHCMOU3OJSALUOHHBIX U
neMI(UPYIONIUX YCTPOUCTB. B TO BpeMst Kak ceCMOM30IIALNS U IeMIT(PEPhI ITUPOKO
UCIIOJIB3YIOTCS B CTPOMTENIBCTBE 3JaHUM, 3TH YCTPOWCTBA NPOHUKAKOT B
IIPOEKTUPOBAHHUE 3JIEMEHTOB JJIEKTpoceTel. B craTthbe 00CykmaroTcsi pe3ysibTaThl
OOLIMPHOW MHOTOJIETHEH OJKCIEPUMEHTANIbHOW W YHUCJIEHHOW MpOrpamMMbl IO
MOJIX0JIaM K 3amuTe U ycTpoiictBam 3atutel B UCB. Pe3ynbTaTsl 3TOT0 Hiccne0BaHus
HCIIOJIb30BAJIMCh NPU MOJATOTOBKE M IPOBEPKE HOBBIX JONOJHEHWM U W3MEHEHUM
cranaapra IEEE693.

KuiroueBble cioBa: THUIPO3JIEKTPOCTAHIIMS, YHEPro- U pecypcocOepexeHue,
MOHHUTOPUHTI  COCTOSIHUSI ~ KOHCTPYKUMH,  CTPOUTENBCTBO,  KU3HECTOMKAas
MH(DpACTPYKTypa, UYHUCIEHHOE MOJEIUPOBAHUE, CEHCMOM3OISLMS, AeMI(epbl s
CEHCMOCTOMKOCTH, BO3OOHOBJIsIEMast SHEPTUS.

Smart and resilient infrastructure as major strategy for energy and resource
saving in structural preservation and construction

Takhirov Sh.M.

Department of Civil and Environmental Engineering, 337 Davis Hall, University of California at
Berkeley, Berkeley, California, USA, 94720-1710.
Phone: (510) 642-4309, e-mail: takhirov@berkeley.edu.

Abstract. This paper is focused on energy and resource saving in construction
and in industrial sector. Due to the continuous growth in world population, there is a
high demand both in maintaining existing infrastructure and building new
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infrastructure to support the growth in population. As a result, the infrastructure’s
stakeholders face new challenges which could be partially solved by ensuring that (1)
the existing infrastructure is well monitored to address its aging issues and prolong its
life and (2) the new construction is designed and constructed in a way that ensures its
resiliency. The latter is especially important in the context of ongoing climate change,
which requires the infrastructure to be more adaptable to more complex and extrema
environmental conditions. The researchers at the University of California, Berkeley
(UCB) have been working on the problems related to the preservation of the existing
infrastructure and techniques of building new more resilient infrastructure for several
decades. All this work has recently resulted in establishing Center for Smart
Infrastructure at UCB. This paper shows a few examples of the work conducted at
UCB. The examples include the recent joint project with experts from the US,
Kyrgyzstan, and Uzbekistan on structural preservation of an existing hydro-power
plant (HPP). The HPP’s dam was instrumented with a variety of sensors. A numerical
model of the dam was generated that was calibrated to match to the data collected by
the sensors. Numerical simulations of the HPP’s dam under various loading conditions,
enabled the stakeholders with a tool that can predict its future performance and address
possible problems before they happen. The latter results in a significant savings of
resources because a dam’s repair or complete re-construction are very expensive
options. This idea of turning the existing and to be constructed infrastructure into
“smart” infrastructure is the main vision behind the Center for Smart Infrastructure. As
mentioned earlier, building a resilient infrastructure also results in energy and resource
saving. As a representative example of the design and construction of the resilient
infrastructure, an approach based on protecting high-voltage equipment by seismic
isolation and damping devices is discussed. While the seismic isolation and dampers
are commonly used in building construction, these devices are making their way into
design of elements of the power grid. The paper discusses the results of an extensive
multi-year experimental and numerical program on protection approaches and
protective devices at UCB. Results of this study were used in preparations and
verifications of new additions and changes to the IEEE693 standard.

Keywords: hydro-power plant, energy and resource saving, structural health
monitoring, construction, resilient infrastructure, numerical modelling, seismic
isolation, seismic damping devices, renewable energy.

Turli shaffof to‘siglarga ega plyonkali quyosh quritgichlari
Raximov R.X.%, Samiev K.A.21, Mirzayev M.S .3, Xikmatov B.A 3

I11eHO4YHBIE COJTHEYHDbIE CYIIWJIKH € pa3/IM41HbIMUA
CBETOINPO3PAYHBIMHA OI'PAKICHUAMU

Paxumos P.X.!, Camuen K.A.21, Mupsaes M.C.3, Xuxmaros b.A 2

Y Uncemumym mamepuanosedenus AH PY3
2@usuxo-mexnuueckuti uncmumym AH PY3
3Byxapckuil 2ocyoapcmeennblil yHusepcumem
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AHHoTaumMs. B paboTre HKCIEpUMEHTAIbLHBIM  METOJIOM  HCCJICIOBaHBI
IJICHOYHBIC COJHEYHBIC CYIIMJIKM C OOBIYHOW TMOJIMATUJIICHOBOW IUICHKOW U
KOMITO3UTHOW  IUIEHKOW  MOJMATWICH+(QYHKIIMOHANbHAS  KepamuKa.  OTbBITHI
MIPOBE/ICHBI B OJIHUX M TEX K€ YCIOBHUSIX HA TPEX PA3IMUHBIX OOBEKTAX: B OTKPHITOM
BO3AyX€; B  IUICHOYHOM  COJIHEYHOM  CYIIWJIKE  KOMIIO3UTHOM  IUICHKOM
MOJIMATUICH+(PYHKITMOHAIbHAS KepaMuKa, B IUICHOYHOW COJHEYHOW CYIIWIKE C
OOBIYHOM MOJUATHICHOBOM IUIEHKOW. OKCIIEPUMEHTHI MOKa3bIBAKOT, 4YTO, IpHU
obecnieyueHun TpeOyeMol TemmepaTypbl W KOHBEKIIMH (CKOPOCTh BO3ayXa) B
IJICHOYHOH COJIHCUHOM CYIINJIKE c KOMIIO3UTHOM TJICHKOM
MOIMATUICH+(PYHKIIMOHAJIbHAS KEepaMHKa CKOPOCTh CYIIKA OyJeT OTHOCHUTEILHO
BBIIIIC, YEM B OCTAJIbHBIX BapUaHTaX.

KiroueBble ¢JI0BA: COJTHEUHAS YDHEPTUS, COJTHEYHAS CYIIWIIKA TJIEHOYHOTO THTIA,
SHEPTUs, €CTECTBEHHAS! KOHBEKIIHUS.

Film solar dryers with various translucent fences
Rakhimov R.H.%, Samiev K.A.21, Mirzayev M.S.3, Hikmatov B.A 3

Ynstitute of Materials Science of the Uzbekistan Academy of Sciences
2 Physical and Technical Institute of the Uzbekistan Academy of Sciences
3Bukhara State University

Annotation. In this paper, solar film dryers with conventional polyethylene film
and composite film polyethylene + functional ceramics are investigated by
experimental method. The experiments were carried out under the same conditions at
three different facilities: outdoors; in a film solar dryer with a composite film
polyethylene + functional ceramics; in a film solar dryer with a conventional
polyethylene film. Experiments show that, when the required temperature and
convection (air velocity) are provided in a film solar dryer with a composite film
polyethylene + functional ceramics, the drying speed will be relatively higher than in
other variants.

Keywords: solar energy, film-type solar dryer, energy, natural convection.

Quyosh texnologiyalari sohasida xalgaro standartlarni joriy etish
Kim O.S., Axadov J.Z., Kuldashev G.O., Mirolimov A.l.

BHeapeHue MeKIYHAPOAHBIX CTAHAAPTOB B CEKTOPE COJTHEYHbBIX TEXHOJIOTHI
Kum O.C., Axanos XK.3., Kynnames I'.O., Mupoaumos A.1.

Hayuonanvholil Hayuno-ucciedo8amenbCkutl UHCIMUMYn 80300H0GIAEMbIX UCIOYHUKOG IHEPSUU
Vsbexucman, 100084, 2. Tawxenm, yn. Yuneuza Aiimmamosa. 25
e-mail: ahadovj@mail.ru

AnHoTanusi. B paGote mpeacTaBieH IpoeKT cepTU(HUKAITMOHHON JIab0paToOpuu
HHUNBUS no co3paHuio OCHOBHOTO OOOpPYAOBaHUSI UCHBITATENIbHBIX CTEHIOB Ha
0a3e COJHEYHbIX ANEKTPOCTAHLIMNA HU3KOTO HAaNpsbKeHUs U Masiol MourHoctu. [locne
paccCMOTpeHusi  MexIyHapoAaHeix  craHgaproB [EC  Obuim  ycTaHOBJIEHBI
COOTBETCTBYIOIIME CTAaHAAPTHI, TaKHE€ KaK COJHEYHbIE MOJIYJIH, HWHBEPTOPHI,
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AKKyMYJISITOPbI U 3apsIHbIE YCTPOMCTBA, paclpeeIUTelIbHble KOPOOKH U Pa3beMbl
MOCTOSIHHOTO TOKAa. B KauecTBe KOMIIOHEHTOB COJMHEYHOW JJIEKTPOCTAHIIUM TaKKE
pPacCMOTPEHBI CUYETYMKHU DJICKTPOOIHEPIUHU, 3AIIUTHBIE pEJI€ W  BBIKJIKOYATEIH,
MPEJUTOKEHHBIE CTAHAAPTHI I COJHEYHOTO CUMYJATOpA, Y D-KaMepbl, KaMepbl
TEPMOBJIAXKHOCTH, SJICKTPOMAarHUTHOM COBMECTHMOCTH, MCTOYHHUKA ITATAHUS,
aHaJIM3aToOpa MOLIHOCTH M TECTEpa €MKOCTH AKKyMyJiATOpa. Takke NpeacTaBiICHBI
pe3yabTaThl pabOTHI IO TOJTyYeHHIO aTTecTaTta akkpeauTarmu HHUNBUD.

KuroueBble ciioBa: ceprudukanmoHHas jadopaTopusi, aTTecTaT akKKpeAUTaIHH,
UCIIbITaTeNIbHAsT JabopaTopusi, CTaHIIAPT, (HOTOIIEKTPUUYECKUE MOMYIH, COJIHEYHAs
SHEPrusi, COJTHEYHBbIE MOMIYJHU, UHBEPTOPBI, aKKyYMYJSTOPBI, 3apsaHbIE yCTPOWCTBA,
pacnpenenuTeabHble KOPOOKH.

Implementation of international standards in the solar technology sector
Kim O.S., Akhadov J.Z., Kuldashev G.O., Mirolimov A.l.

National scientific research institute of renewable energy sources
2B, Chingiz Aitmatov str., 100084, Tashkent, Uzbekistan
Tel.: (+998) 71 235-03-77, Fax: (+998) 71 235-03-77
e-mail: info@nires.uz

Abstract. The paper presents a project of the NNIIVIE certification laboratory
for the creation of the main equipment of test benches based on low voltage and low
power solar power plants. After reviewing international IEC standards, relevant
standards have been established, such as solar modules, inverters, batteries and
chargers, junction boxes and DC connectors. As components of a solar power plant,
we also considered electricity meters, protective relays and switches, proposed
standards for a solar simulator, UV chamber, thermal humidity chamber,
electromagnetic compatibility, power supply, power analyzer and battery capacity
tester. Also presented are the results of work on obtaining the accreditation certificate
of NNIIVIE.

Keywords: certification laboratory, accreditation certificate, testing laboratory,
standard, photovoltaic modules, solar energy, solar modules, inverters, batteries,
chargers, junction boxes.

Umumsanoat mexanizmlaridagi chastotaviy boshqariluvchi elektr
yuritmalarining umumlashtirilgan matematik modeli va struktura sxemasi

Toirov O.Z., Toirov Z.T., Urokov S.E., Atoev Sh.Sh.

O0001meHHas MaTeMAaTHYEeCKasi MOJeJIb M CTPYKTYPHasl cXeMa
YaCTOTHO-YNPABJSIEMBIX 3JIEKTPONPHUBOAOB 001IeNPOMBIIIICHHBIX MEXaHU3MOB

Toupos 0.3.12*, Toupos 3.T., Vpokos C.D.1, Aroes 111111}

YTawkenmcexuii 2ocyoapcmeennviii mexnuyeckuii ynusepcumem umenu Mcnama Kapumosa,
Tawxenm, Y36exucman
2Uncmumyma npobnem suepeemuku Axademuu nayx Pecnyénuxu Y36exucman
* e-mail: olimjontoirov@gmail.com
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AnHoTamms. B cratbe paccMOTpeHbl  OCOOEHHOCTH  XapaKTEPUCTHUK
OOIICTIPOMBIIIUIEHHBIX ~ MEXaHM3MOB (Ha TpuMepe TypOOMEXaHHU3MOB) Kak
Harpy304YHBIX MAIIUH 3JIEKTPOnpuBoa0B. Onucansl quddepeHnnanbable YpaBHCHUS
Tpex(a3HOrO AaCHHXPOHHOTO JBUTATENIS B pealbHble (Da3HbIC BETUYMHBI, KOTOPHIC
JIOCTaTOYHO CJIOXKHBI JUIsl PEIICHUs, MMEIOT IMepuoAndeckrue Kod(PPHUIMEHTH U
HEJIMHEWUHOCTH B BUJE MPOU3BEACHUS MEPEMEHHBIX. [[J MOMydeHus: yHnpoOIeHHOM
cucteMbl  auddepeHIManbHbIX YPaBHCHHA PAcCMOTpPEHA  HJeaTu3UpOBaHHAS
nByx(a3zHas aCHHXpOHHAs MallliHa, KOTOpasl SBISETCS MaTeMaTUYeCKOM MOJIEIbIO,
MO3BOJISIIONIEH HCCIEOBaTh TMEPEXOJHbIE MPOIECChl B peanbHOW TpexdazHou
MaiuHe. B cratbe npuBeneHn 00001IeHHas MaTeMaThiecKasi MOJIeNb U CTPYKTypHas
cxema JIBUTaTess Mpu MEePEeMEHHONW YacTOTe YyIpaBJieHUs B KOOPAUHATHOM CHUCTEME,
BpallarouIeiicss B IPOCTPAHCTBE C MPOU3BOILHOMN YTIIOBOM CKOPOCThIO. PaccMOTpeHbI
MaTeMaTUYeCKHe  COOTHOIICHHS W  COOTBETCTBYIOUIME  CXeMbI  (ha30BOro
npeobpazoBanusi -  AByxdazHo-Tpex(dazHoro u  HaoOopoT. I[lomydeHHsbie
AITOPUTMUUYECKUE CXEMU, SBJISISICH TUHAMUYECKON MOJENBIO IBUTATENIsA, 0TOOpaKaroT
ero ITMHAMHWYECKHE CBOMCTBA.

KiroueBble ci10Ba: MaTeMaTHYECKUE MOJCIH, AITOPUTMUYECKAS] CXEMA,
YaCTOTHO-PETYJIHPYEMbIE AJIEKTPOIPUBO/IbI, OOIIECITPOMBIILIICHHBIC MEXaHU3MBI,
ACHUHXPOHHBIN ABUTATEIb, YACTOTHBIN ITyCK

Generalized mathematical model and block diagram of frequency-controlled
electric drives of general industrial mechanisms

Toirov 0.Z2.%2" Toirov Z.T.1, Urokov S.E.1, Atoev Sh.Sh.!

Tashkent State Technical University named after Islam Karimov, Tashkent, Uzbekistan
2 Institute of Energy Problems of the Uzbekistan Academy of Sciences
* e-mail: olimjontoirov@gmail.com

Annotation. The article discusses the features of the characteristics of general
industrial mechanisms (on the example of turbomechanisms) as load machines of
electric drives. The differential equations of a three-phase asynchronous motor in real
phase quantities are described, which are quite difficult to solve, have periodic
coefficients and nonlinearities in the form of a product of variables. To obtain a
simplified system of differential equations, an idealized two-phase asynchronous
machine is considered, which is a mathematical model that allows you to study
transients in a real three-phase machine. The article presents a generalized
mathematical model and a block diagram of the engine with a variable control
frequency in a coordinate system rotating in space with an arbitrary angular velocity.
Mathematical relations and corresponding schemes of two-phase-three-phase phase
conversion and vice versa are considered. The resulting algorithmic scheme, being a
dynamic model of the engine, reflects its dynamic properties.

Keywords: mathematical models, algorithmic scheme, frequency-controlled
electric drives, general industrial mechanisms, asynchronous motor, frequency start.
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6-Sho ‘ba. Energiya samaradorlik, energiya va resurs tejamkorlik

Cexuyun Neb. Inepeoaghgpexmuerocmes, 3epeo- u pecypcocoepericenue
Section No6. Energy efficiency, energy and resources saving

Gelioissigxonalarda tuprogning issiglik-texnikaviy hususiyatlarini aniglash
Vardiyashvili A.A.

Ol'[pe)IeJIeHl/Iﬂ TeNJI0TeXHNYEeCKNX CBOMCTB NOYBbI B reJimorerimmax

Bapausimsuim A.A.

Kapwunckuii I'ocyoapcmeernnulil ynusepcumem
e-mail: vardi4l@mail.ru

AnHoTanus. Bo Bcex cTpaHax Mupa, B YaCTHOCTHU U B Y30€KHUCTaHe, B MOCEAHEE
BpeMsi 0c000€ 3HAaYeHUE MPHUAACTCS BOIPOCAM HHEPro- U pecypcocOepekeHus,
OXpaHbl OKPYKAIOUIEH Cpelbl U MOWCKY AIbTEPHATUBHBIX HMCTOYHHUKOB JHEPTHH,
KOTOpble B OyAyllleM 3aMeHST TPaJAUIMOHHbIE DJHEPreTUYecCKue pecypchl. B
HACTOAIIMM  MOMEHT  HaOJI0JaeTCsi  MHTEHCUBHBIM  POCT  HMCIOJIb30BAHMS
BO30OHOBJISIEMBIX HCTOYHUKOB SHEPrUHU, IMPU HSTOM OCHOBHOM pa3BUBArOLIEHCS
00JIaCThIO CUMTAETCSl COJIHEYHAsl HEPreTHKa W 3HEProyCTaHOBKH, padOTaroIIHUe Ha
OCHOBE COJIHEYHOM 3Heprur. CUCTEMBI T'€IMOYCTAaHOBOK B IEPBYIO OYEPEIb MOTYT
WCMOJIb30BaThCSl B YCIOBUSX HOKHBIX PAalOHOB CTPaHbI, KOTOPBIE XAPAKTEPUIYIOTCS
0JIarONPUSATHBIMHU IS 3TOU 1EIN KIMMAaTUYECKUMHU YCIOBUSIMU, OOMIIMEM COJTHEYHBIX
JTHEW ¥ BBICOKOW MHTEHCUBHOCTBHIO COJTHEYHOM paJIhaIlnu.

B craree paccMarpuBaeTCs MCCIEIOBAHUE TSKEIOCYIVIMHUCTBIX II0YB, IPU
OJIMHAKOBBIX YCJIOBHUSX, TEILUIONPOBOJIHOCTh KOTOPBIX BCErJa HUXKE, YEM Y JIETKO- U
CPEHECYTJIMHUCTBIX.  TakuM  o0pa3oM, MPOBEAEHHBIMH  JKCIEPUMEHTaAMU
MOATBEPKIAETCS U MOKHO CUUTATh, YTO B clioe cyoctpara 0-30 cM akKyMyJIupyeTcs
MIPUMEPHO OJHMHAKOBOE KOJMYECTBO TEIUIA, IMPUUYEM C YBEIMYEHUEM BIIAXKHOCTH,
TETUIONPOBOAHOCTb MEJIEHHO PACTET.

KiroudeBbie ci10Ba: TEIIOAKKyMYJIHPYIOIIME CBOWCTBA, TEILIONPOBOJHOCTD
MOYBBI, IMOBEPXHOCTH TIOYBBI, ILJIOTHOCTh, TEIUIODU3NUYECKUE XaAPAKTEPUCTHUKH,
COJIHEYHAs YHEPTUsl, TEMIIEPATYPOITPOBOTHOCTD.

Determinations of heat engineering properties of soil in solar heathouses

Vardiyashvili A.A.

Karshi State University
e-mail: vardi4l@mail.ru

Annotation. In all countries of the world, in particular in Uzbekistan, special
attention has recently been paid to the issues of energy and resource saving,
environmental protection and the search for alternative energy sources that will replace
traditional energy resources in the future. At the moment, there is an intensive growth
in the use of renewable energy sources, with solar energy and power plants based on
solar energy being considered the main developing area. Solar systems can be used
primarily in the southern regions of the country, which are characterized by favorable
climatic conditions for this purpose, an abundance of sunny days and high intensity of
solar radiation.

The article deals with the study of heavy loamy soils, under the same conditions,
thermal conductivity is always lower than that of light and medium loamy. Thus, it is
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6-Sho ‘ba. Energiya samaradorlik, energiya va resurs tejamkorlik

Ceryusn Neb. Inepzorpghexmusriocms, snepeo- u pecypcocoepesiceriue
Section No6. Energy efficiency, energy and resources saving

confirmed by the experiments carried out that it can be assumed that approximately the
same amount of heat accumulates in the 0-30 cm layer of the substrate, and with an
increase in humidity, the thermal conductivity slowly increases.

Keywords: Heat storage properties, thermal conductivity of soil, soil surface,
density, thermophysical characteristics, solar energy, thermal diffusivity.
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7-Sho‘ba. Energetika sohasi uchun yugori malakali kadrlar tayyorlash

Cexuyusn Nel. I10020mosKa 6b1COKOK8ANUPUUUPOBAHHBIX KAOPOE O1A IHEP2emUuecKoil chepol
Section Ne7. Training of highly qualified personnel for the energy sector

7-SHO*BA. ENERGETIKA SOHASI UCHUN YUQORI
MALAKALI KADRLAR TAYYORLASH

CEKIMUA Ne7. TIOAT'OTOBKA
BbBICOKOKBA/IM®ULIUPOBAHHBIX KA/IPOB
JIJISI SHEPTETHYECKOM COEPBI

SECTION Ne7. TRAINING OF HIGHLY QUALIFIED
PERSONNEL FOR THE ENERGY SECTOR

e Moderatorlar — Knish L. I., Uzakov G. N., Muhammadiyev M. M.

e Moaeparopsl — Kubim JI.HU., Y3akos I'.H., Myxammaaues M.M.
e Moderators — Knysh L.I., Uzakov G.N., Mukhammadiev M.M.
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7-Sho‘ba. Energetika sohasi uchun yugori malakali kadrlar tayyorlash

Cexuyusn Nel. I10020mosKa 6b1COKOK8ANUPUUUPOBAHHBIX KAOPOE O1A IHEP2emUuecKoil chepol
Section Ne7. Training of highly qualified personnel for the energy sector

Issiglik ta’minoti tizimlarida innovatsion texnologiyalar
Koroli M.A., Isaxodjaev X.S., Ivanisova A.R.

I. A. Karimov nomidagi Toshkent davlat texnika universiteti,
O ‘zbekiston, 100060, Toshkent, Universitet ko ‘chasi 2-uy

Annotatsiya. Ushbu magolada avtonom kombinatsiyalangan issiglik va sovutish
tizimining prinsipial sxemasi keltirilgan. Energiya samaradorligini oshirish uchun
respublikaning mavjud qozonxonalari va isitish tarmoglarining yagona tizimida
issiglik nasoslari, quyosh fotoelektr panellari va quyosh kollektorlaridan foydalanish
imkoniyati tahlil gilinadi. Eksperimental ma’lumotlar natijalari asosida isitish
tizimining samaradorligini elektr gozon va issiglik nasosi bilan taggoslash amalga
oshiriladi. Ushbu o‘rnatishning afzalliklari va kamchiliklari aniglandi.

Ushbu magsad uchun ToshDU "Termodinamika va issiglik texnikasi" kafedrasi
goshidagi "Quyosh issiglik nasos stansiyasi” ilmiy-tadgiqot laboratoriyasida
O‘zbekistonning "Oliy ta’limni modernizatsiya qilish" xalgaro loyihasi doirasida
respublikada ilk marta laboratoriya sharoitida quyosh kollektorlari va issiglik nasosi
mujassamlashgan yagona quyosh issiglik ta’minoti tizimi yaratildi (foydali modelga
patent olingan).

Sxemaning o‘ziga xos xususiyati-bu Yerning issiglik yenergiyasining yer manbai
(jahon amaliyoti) konturini ulamasdan, quyosh suvini isitish moslamasi sxemasidan
saglash idishiga tushadigan past haroratli sovutish suvi yordamida issiglik nasosini
o‘rnatish davri.

Shu munosabat bilan ishning magsadi O‘zbekiston sharoitida issiglik ta’minoti
tizimlarida issiglik nasoslaridan foydalanish samaradorligini ko‘rsatishdan iborat.

Kalit so‘zlar: issiglik ta’minoti tizimlari, issiglik nasosi, past potensialli issiqglik,
quyosh panellari, elektr gozon, energiya samaradorligi, taqgoslash.

HNHHOBAIMOHHBIE TEXHOJIOTHMH B CHCTEMAaX TeNJI0CHAOKEHUS

Koponu M.A., UcaxomxaeB X.C., UBanucosa A.P.

Tawkenmckuti 2ocyoapcmeeHHbll mexHuyeckutl yHusepcumem umenu Mcnama Kapumosa,
Vsoexucman, 100060, Tawkenm, yn. Ynusepcumemcras 2

AHHOTamus. B paboTe mpencraBiieHa NMPUHUMIIMAIBHAS CXE€Ma ABTOHOMHOM
KOMOMHHPOBAHHOW CHCTEMBI TETJIOXJIaIOCHA0KEHHSI. AHATH3UPYETCS] BO3MOXKHOCTh
WCIIOJIb30BaHUsl TEIJIOBBIX HACOCOB, COJHEYHBIX (POTODIEKTPUUECKHUX TIMaHeJIeH u
COJTHEYHBIX KOJIJIEKTOPOB B €IUHON CUCTEME CYILIECTBYIOIIMX KOTEIbHBIX U TEIOBBIX
ceTelt pecryOIuKH I TTOBBIMIeHUs SHEProdhdekTuBHOCTH. [IpoBOANTCS Ha OCHOBE
DKCIIEPUMEHTAJLHBIX JIaHHBIX, CpaBHEHHUE d(PdeKTUBHOCTH PpabOThI, CHCTEMBI
OTOIUICHHST C DJJIGKTPUYECKUM KOTJIOM M TEIUIOBBIM HAcocoM. BbIsSBIeHBI
MPEUMYIIECTBA U HEAOCTATKU JAHHON YCTaHOBKHU.

Hnsa stux ueneit B naboparopun «CoJTHEYHO-TEIIOHACOCHAS! CTaHIMSD MPH
kadenpe «Tepmogunamuka u terorexHukay Taml TY B pamkax MexayHapOIHOTO
npoekta «MojaepHHU3ausl BBICIIETO 00pa3oBaHUS Y30€KHCTaHa», BIIEPBBIC B
peciyOnMke B Ja0OpPaTOPHBIX YCIOBHUSX CO3/1aHa YCTaHOBKA C COBMECTHBIM
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Cexuyusn Nel. I10020mosKa 6b1COKOK8ANUPUUUPOBAHHBIX KAOPOE O1A IHEP2emUuecKoil chepol
Section Ne7. Training of highly qualified personnel for the energy sector

HCIIOJIb30BAaHUEM COJIHEYHBIX KOJJIEKTOPOB M TEIJIOBOTO HACOCA B €IMHOW CUCTEME
COJTHEYHOTO TEIIOCHA0KeHHUsI (MTOJTy4YeH MaTeHT Ha TOJIE3HYI0 MO/IEIb).

OTnUYuTeNnbHONM OCOOEGHHOCTBHIO CXEMBI SBIAETCA KOHTYpP TETUIOHACOCHOM
YCTAaHOBKH  C  HCIOJB30BAHUEM  HU3KOTEMIIEPATypPHOIO  TEIIOHOCUTENS,
MOCTYNAIONIer0 M3 KOHTypa COJIHEYHOM BOJOHArpeBaTelbHOW YCTAaHOBKM B Oak-
aKKyMyJaTop, Oe3 TMOJAKIIOUEHUS KOHTypa TPYHTOBOTO HWCTOYHUKA (MHpOBast
MpaKTHKa) TEIUIOBOM sHepruu 3emin. B cBsA3u ¢ 3TUM 1enp paboThl MOKa3aTh
3¢ (PEKTUBHOCT, MPUMEHEHHUS] TEIUIOBBIX HACOCOB B CHUCTEMaX TEIJIOCHAOKEHUS B
yCIOBUSIX Y30€KuCTaHa.

KiroueBble  c¢ji0Ba:  CUCTEMBbl  TEIUIOCHAOXKEHUS,  TEIJIOBOM  HAcocC,
HU3KOIMOTEHIHAIBHOE TEIUIO, COJIHEUHBIE MaHEeI!, AIEKTPOKOTET,
sHEProdhHEeKTUBHOCTH, CPABHEHHE.

Innovative technologies in the heat supply systems.
Koroly M.A., Isakhodjaev H.S., lvanisova A.R.

Tashkent State Technical University named after Islam Karimov,
2, Universitetskaya str., 100060, Tashkent, Uzbekistan

Annotation. This paper presents a schematic diagram of an autonomous
combined heat and cold supply system. The possibility of using heat pumps, solar
photovoltaic panels and solar collectors in a single system of existing boiler houses and
heating networks of the republic to improve energy efficiency is analyzed. A
comparison is made of the efficiency of work, according to the results of experimental
data, of a heating system with an electric boiler and a heat pump. The advantages and
disadvantages of this installation are revealed.

For these purposes in the research laboratory "Solar heat pump station” of the
Tashkent State Technical University within the framework of the international project
"Modernization of higher education in Uzbekistan”, for the first time in the Republic,
in laboratory conditions, an installation was created with the joint use of solar
collectors and a heat pump in a single solar heat supply system (a patent for a utility
model was obtained).

The distinctive feature of the scheme is the circuit of the heat pump installation
using of a low-temperature coolant supplied from the circuit of the solar water heating
installation to the storage tank, without connecting the circuit of a ground source (world
practice) of the Earth's thermal energy. In this regard, the purpose of the work is to
show the effectiveness of the use of heat pumps in heat supply systems in the
Uzbekistan.

Keywords: heat supply systems, heat pump, low-grade heat, solar panels, electric
boiler, energy efficiency, comparison.
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Til bo‘yicha to‘siqg mavjud bo‘lgan hollarda o‘quv go‘llanmalar bilan
ta’minlashning hususiyatlari
(Qozog‘istondagi energetika mutaxassisligi misolida)

Nadirova A.K.

OcobennocTu odecnieyeHus y4eOHBIMH NMOCOOUSIMM NPU HAJTMYMHU SA3BIKOBOI0
O0apbepa (Ha mpuMepe crienMaJIbLHOCTH JHepreTuka B Kazaxcrane)

Hannposa A K.
Ynusepcumem Typan, Kazaxcman, 050052, Aimamul, ya. A¢pynao 43

AnHoTanusi. B cratbe mpuBeneHa uctopusi (HOPMUPOBAHUS TEXHHUUECKOH
TEPMHUHOJIOTMM Ha Ka3axCKkoM sA3bike. I[lokazaH mepexol OT COCTaBIICHHS
TPAJAUIIMOHHBIX JBYXS3bIYHBIX CIOBapei (MHOTJA - TPEXSI3bIUHBIX ), IO KOHKPETHOMY
HaIPaBJICHUIO TEXHUKHU U TEXHOJITUH, K pa3pab0TKe SHIUKIONEANN U CIIPAaBOYHUKOB
TEPMUHOB C TOJIKOBAHUSAMHU Ha TPEX fA3bIKaX C Pa3MELICHHUEM TEPMHUHOB IO TPEM
angasuram. [IpuBoaUTCS MyTh pa3BUTHS OT YUEOHUKOB, COCTaBICHHBIX Ha PYCCKOM
WJIM HA Ka3aXCKOM S3bIKaX K KHUTaM C CHHXPOHHBIM M3JI0’)KEHUEM MaTepuasa Ha ABYX
a3pIkax. Jns pacmmpenuss BOCTpeOOBAHHOCTH ASTUX KHHUT MPEIYCMOTPEH TaKkKe
BapUAHT HA PYCCKOM M aHTJIMHCKOM SI3bIKaX.

KiroueBble cji0Ba: TEXHUYECKHW TEPMHH, CIIOBAPb, HSHIMKIIOINEIHS,
CIIPaBOYHUK, Y4€OHBIE TOCOOUSI, IEPEBO/I, TOJTKOBAHHUE.

The features of the providing teaching aids in the presence of a language barrier
(on the example of the specialty energy in Kazakhstan)

Nadirova A.K.
University of Turan, 43, Aftsynao str., 050052, Almaty, Kazakstan

Annotation. In the report describes the history of the development of technology
for the formation of technical terms in Kazakhstan. Presented of the transition from the
compilation of traditional two-language dictionaries (sometimes trilingual) in a
specific area of engineering and technology, to an encyclopedia and reference books
of terms with interpretations in three languages with the placement of terms in three
alphabets is shown. The path of development from textbooks compiled in Russian or
Kazakh to books with a synchronous presentation of the material in two languages is
given. To expand the demand for these books, a version in Russian and English is also
provided.

Keywords: technical term, dictionary, encyclopedia, handbook, teaching aids,
translation, interpretation.
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Mugobil va gayta tiklanuvchi energiya manbalari sohasida kadrlar tayyorlash
uchun geoinformatsion texnologiyalardan foydalanish.

Nasrulin A. B.
Islom Karimov nomidagi Toshkent davlat texnika universiteti

Annotatsiya. Mugobil va gayta tiklanadigan energiya manbalari sohasida kadrlar
tayyorlash uchun TDTU Gidroenergetika va gidravlika kafedrasida geoinformatsion
tizimlar va texnologiyalar qo‘llanilib, o‘gituvchilarga O‘zbekistonning gidroenergetika
va gidrotexnika inshootlari bo‘yicha ragamli xaritalarga bog‘langan mavjud geografik
ma’lumotlarni vizual va tezkor tahlil gilishga yordam beradi. O‘zbekiston gidrotexnik
inshootlarining olingan ragamli xaritasi asosida gidrotexnik inshootlarni batafsil
nazariy asoslash va gidroekologik monitoring bilan mashg‘ulotlar o‘tkazish mumkin.
Bu Oc<zbekiston davlat energetika dasturlarini amalga oshirish uchun energiya,
igtisodiy, ekologik salohiyatni tahlil gilishga imkon beradi, bundan tashgari,
gidroenergetika inshootlaridan tashgari ragamli xaritalarda boshga mugobil gayta
tiklanadigan energiya manbalarini (shamol energiyasi, quyosh energiyasi, geotermik
energiya, biogaz energiyasi va boshqgalar) yaratish imkoniyatlarini go‘llash va baholash
mumkin.

Kalit so‘zlar: dizayn, mugobil va gayta tiklanadigan energiya manbalari,
gidrotexnika va sug‘orish inshootlari, geografik axborot tizimlari, atrof-muhit va
texnik monitoring.

Hcnoan3oBanue FeOl/IH(l)OpMaHI/IOHHLIX TEXHOJIOTuH AJIA TIOATOTOBKH KaJIpoB
B 00J1aCTH AJbTCPHATUBHLIX U B0300HOBJISIEMbIX HCTOUHUKH IHEPIUun.

Hacpynun A.B.

Tawkenmckuil 2ocyoapcmeentvili mexnuueckuti ynusepcumem umenu Mcnama Kapumosa

AHHOTAmMs. [[19 TOATOTOBKM KaApoB B 0OJIACTM albTEPHATUBHBIX H
BO300HOBJISIEMBIX UCTOYHUKHM SHEPIHH HA Kaeape THAPOIHEPreTUKUA U TUIIPABIUKU
TI'TY ucnonp3yroTcsi rTeOMH(POPMALMOHHBIE CUCTEMBI U TEXHOJIOTHH, KOTOPBIE AAOT
BO3MOXHOCTh ~ NIPENOJABATENSAM  HAIJSAHO M ONEPATHUBHO  aHAJIU3UPOBATH
reorpauyeckyto, TMPUBA3AHHYI0 K LUPPOBBIM KapTaM HHQOpPMALUIO IO
THJIPOSHEPIreTHYECKUM U THJIPOTEXHUUYECKUM COOpykeHHsM Y30ekucrana. Ha Oaze
MTOJTYYEeHHOU 1T (PPOBOH KapThI THAPOTEXHUYECKUX COOPYKEHUH Y30eKncTaHa MOXKHO
OPOBOAMTH  3aHATUA C  TMOAPOOHBIM  TEOPETUYECKUM  OOOCHOBaHHMEM U
TUAPOIKOJIOTMYECKUM ~ MOHHMTOPUHIOM THIPOTEXHUYECKUX COOPYXKEHUU. OITO
IIO3BOJIUT IPOAHAJIM3UPOBATh JHEPreTUUECKHE, HKOHOMUYECKHE, IKOJIOTUYECKHE
MOTEHIMANbl  JUIl  peaju3allid  TOCYAapCTBEHHBIX 3HEPrEeTHYECKUX IPOrpaMM
V36ekucrana. Kpome Toro, Ha uudpoBbie KapThl KpOME€ T'HIPOIHEPreTHUYECKHUX
COOpPYKEHUH MOXHO HAHECTH M OLEHHUTh BO3MOXXHOCTH ISl CO3JaHUSl JPYTHX
aNbTEPHATUBHBIX BO300OHOBIISIEMBIX HCTOYHHMKOB JHEPruu (BETpOBask IHEPreTHKA,
COJIHEYHAsl PHEPreTHKa, reoTepMalibHasl SHEPreTuka, OnorazoBast SHEpPreTuka u ap. ).

KiroueBbie ci10Ba: MPOEKTUPOBAHHUE, AJBTEPHATUBHBIE W BO300HOBISIEMbIE
HMCTOYHUKU DHEPTUU, THAPOTEXHUYECKHE M HPPUTALMOHHBIE COOPY>KEHHUS, Ieo-
MH(OPMALIMOHHBIE CUCTEMBI, SKOJIOTMUECKUM U TEXHUYECKUIT MOHUTOPHHT.
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The use of geoinformation technologies for training personnel in the field of
alternative and renewable energy sources.

Nasrulin A.B.
Tashkent State Technical University named after Islam Karimov

Abstract. Geoinformation systems and technologies are used to train personnel
in the field of alternative and renewable energy sources at the Department of
Hydropower and Hydraulics of TSTU, which help teachers to visually and promptly
analyze the available geographically linked to digital maps information on hydropower
and hydraulic structures of Uzbekistan. On the basis of the received digital map of
hydraulic structures in Uzbekistan, it is possible to conduct classes with a detailed
theoretical justification and hydro-ecological monitoring of hydraulic structures. This
will allow us to analyze the energy, economic, environmental potentials for the
implementation of State energy programs of Uzbekistan, in addition to hydroelectric
facilities, digital maps can be mapped and assess the possibilities for creating other
alternative renewable energy sources (wind energy, solar energy, geothermal energy,
biogas energy, etc.).

Keywords: design, alternative and renewable energy sources, hydraulic
engineering and irrigation facilities, geo information systems, environmental and
technical monitoring.

Muhandislik ta’limi uchun masofaviy fotoelektrik laboratoriya
Petros X.A.*, Konstantinos N.M., Maykl P.T., Evangelos I.S.

Ynanennas GporodjieKTpudecKas JJad0paTopus 1Jisl HHAKEHEPHOTro 00pa3oBaHUA

[Terpoc X.A.*, Koucrantunoc H.M., Maiikn I1.T., OBanrenoc U.C.

Yuusepcumem 3anaonoti Ammuxu, Tuson 250, 12241, Deaneo, I peyus
*e-mail: pax@uniwa.gr

AnHoTamusi. OOydeHHE COJIHEYHBIM CHUCTEMaM JIOJDKHO OBITh OJHHUM U3
MPUOPUTETOB DHEPTreTUYECKON TMOJUTHUKUA, YTOOBI MPOJBUTATh HCIOIH30BAHUE
COJIHEYHOM SHEPIUM JJIs1 yCTOMYMBOrO pa3BUTH. HEBO3MOKHO yCIIEIIHO MPOJABUTATh
BCE€ BBILICYNIOMSIHYTbIE CUCTEMBI 0€3 00pa30BaHHBIX CIELUATUCTOB, KOTOPbIE OyAyT
3aHUMAThCSI MPOEKTUPOBAHUEM, ONIPEACIICHUEM PAa3MEPOB U YCTAHOBKOW COJIHEUHBIX
cucteM. OCHOBHOW 4YacThl0 (POTOIJEKTPUUECKOM CHUCTEMBI SIBISETCS cama
(dhoToreKTpruYEeCcKas MaHelb, TOCKOJIbKY OHAa OTBEYAET 3a MPeoOpa3oBaHUE COTHEYHOM
SHEPrUM B AICKTPUUYECKYIO dHepruto. Takum oOpazom, Teopusi (HOTOINEKTPUUECKUX
MaHesjedl BKIIOYEHA B y4eOHYIO0 MporpamMmy OOJBIIMHCTBA Y4e€OHBIX 3aBelICHUN
COBMECTHO C NPOTPaMMOM HHXKEHEPHBIX HCCIENOBaHWM. [[ng wu3yuyeHwus
(OTOSNEKTPUYECKUX TIAHENIEH OYeHb Ba)KHA BOJIBTAMIIEPHAS XapaKTEPUCTHUKA,
MMOCKOJIBKY OHA MPE0CTABISIET HHPOPMAIIUIO 00 JICKTPUIECKUX XapaKTePUCTUKAX U
HeoOXoarMa JIJisi aHaJIN3a MTPOU3BOAUTEIILHOCTH, MOJICTTUPOBAHUS U TIPOSKTUPOBAHUS
(hOTOAIEKTPUUCCKUX CHCTEM.

XOopomo MU3BECTHO, HACKOJIBKO BaXXHa pOJIb IMPAKTUYECKUX 3aHATHH B
WHXEHEPHOM O00pa30BaHWM, W, CIEIOBATEIBHO, TEOPETUUECKOE HM3YUCHUE JOJKHO
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COYETaThCsl C IKCIIEPUMEHTAIILHOM pabOTOM, YTOOBI CTYJEHT MOT' IPUMEHUTH TEOPUIO
KOHKPETHOI'O YCTPOMCTBA B peabHBIX YCIOBUAX UCHIbITaHUI. CeroHs TEXHOJOTUU U
NHTEepHET MOTYT OKa3aTbCsi OYEHb LIEHHBIM WHCTPYMEHTOM I HBIHEIIHUX U
Oyoyumx  HWHXXEHEpPOB  Onarogaps  pa3BUTHIO  JUCTAHLIMOHHO  JIOCTYITHBIX
00pa3oBaTeNbHBIX JIA0OPATOPHIL, KOTOpPBIE MOIYT MPEJOCTABUTh MHOYKECTBO
MIPEUMYILECTB, KaK CTYJIEHTaM MHXEHEPHBIX CHELHAIBHOCTEH, TaK U y4eHbIM. Llenb
CTaTbu — TMOAPOOHO OIHKCaTh pEATbHYI0 CHUCTEMY JUII JUCTAaHUMOHHBIX
(OTORIEKTPUUECKUX IKCIIEPUMEHTOB U IPUBECTU NPUMEPHI €€ UCIOIb30BaHUSA. JTa
cuctema paspabortana Jlaboparopueld BO30OHOBISEMBIX MCTOYHUKOB OSHEPruu
VuuBepcurera 3anaaHod Artuku B Adunax (I'peumst) u  mpenanaraer
HEOTpaHUUYEHHBIA YJAJIEHHBIM JOCTYNl K MHOXECTBY (POTOZJIEKTPUUECKUX MOAYJEH,
YCTAaHOBJICHHBIX Ha KpBIIIE 3/JaHusA. OTa MHHOBALIMOHHAs CUCTEMa OCHOBaHA Ha
YeThIpeX (POTORIEKTPUUECKUX TMaHeNsAX MOIIHOCThI0 20 BT, yCTaHOBIEHHBIX C
OpMEHTAallMEN Ha 10T Ha Kpbllle Jjaboparopur. OHA yCTaHOBJIEHA HA MOTOPU30BAHHOM
orope, Mmo3Bosiomell u3sMeHaTs yroa Hakinona ot 0° go 90°. Kpome Ttoro, oma
MO3BOJISIET aBTOMATUYECKH YACTHYHO 3aTE€HATH OJUH U3 MOAYJIEH.

Pa3paboTtanHas cucreMa 1aeT BO3MOXKHOCTh IMCTaHLIMOHHO, Yyepe3 MHTepHeT, u
B OYEHb KOPOTKME CPOKM IPOBOJUTH OOpa3oBaTElbHbIE SKCIEPUMEHTHI C
MCIIOJIb30BAHUEM PEAJbHBIX COJHEYHBIX (POTORIEKTPUUECKUX MaHENeH, 3amuchiBas
JAHHBIE B PEAIbHBIX MOTOIHBIX YCIOBHSX, U B TO XK€ BPEMSI CTYJAEHT MOXKET B PEKUME
peaJIbHOTO BPEMEHHU HEMOCPEICTBEHHO HAa0JII01aTh TaHEu yepe3 BeO-kamepy. Takum
o0pa3oM, CTYAEHTbI CO BCEro MHpa, B UYbUX HHCTUTYTax HET JIabopaTopHil c
(boToRIEKTpUUECKUM 000pYAOBAaHUEM, WIIH B UX CTpaHaX, e HET O0JIBIIOTO TOA0BOTO
KOJIMYECTBA COJIHEYHBIX YAacCOB, MOTYT IKCIHEPUMEHTHUPOBATH B CBOOOAHOE BpeMs, a
3aTE€M aHAIM3UPOBATH PE3YJIBTATHI B COOTBETCTBUH C IIPENOJaBaeMon Teopuent. Takoun
MOJIXOJT OTKPBIBAET HOBBIC MMyTH B YUEOHOM IPOLIECCE U JaeT yYalluMCsl OLIyIICHHUE
MOYTH HEMOCPEACTBEHHON padOThI ¢ 3KCHEPUMEHTANBHBIM ycTpoiicTBoM. HakoHer,
YAQJIEHHBIA JOCTYN K 3KCHEPUMEHTAIBHOMY OOOPYIOBAaHUIO IMO3BOJIET U3BJIEKAThH
MOJIE3HBIE JAHHBIE B PEKHUME PEATLHOTO BPEMEHH, MO3TOMY OHHU MOTYT OBITh
OCOOEHHO TMOJIE3HbI MCCIEAOBATENAM Pa3HbIX CTpaH I CaMbIX pa3HbIX Lelied U
MIPUIIOKEHU M.

KiroueBble  cjoBa:  sHepreruueckoe  oOpa3oBaHHME,  BOJIbT-aMIIEpHas
XapaKTEepUCTHKA, (POTOBOJBTAUKA, YAAJIEHHAs JabopaTopus, 3QPEeKT 3aTeHEHHUS.

A remote PV laboratory for engineering education
Petros J.A.", Konstantinos N.M., Michael P.T., Evangelos I.S.

University of West Attica
250, Thivon, 12241, Aegaleo, Greece

*e-mail: pax@uniwa.gr
Abstract. Education on solar systems must be one of the priorities of the energy
policy, to promote solar energy applications for sustainable development. It is
impossible to promote successfully all the aforementioned systems without suitable
specialists, who will be involved in the design, sizing and installation of solar systems.
The main part of a PV system is the PV panel itself because it is responsible for
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converting solar energy to electricity. Thus, the theory of PV panels has been included
in the syllabus of most educational institutes with an engineering studies programme.
To study the PV panels, the characteristic curve of the voltage-current is very important
because provides important information regarding the electrical characteristics and is
needed for the performance analysis, simulation and design of PV systems. However,
it is well known how important is the role of practical work in engineering education
and, hence, theoretical study should be combined with experimentation in order for the
student to be able to apply the theory of the specific device in real test conditions.
Today, technology and the Internet can prove to be a very valuable tool for current and
future engineers, with the development of remotely accessible educational laboratories
that can provide many advantages to engineering students and academics alike. The
aim of the paper is to describe in detail a real Remote photovoltaic experimentation
system and to give examples of its use. This system has developed by The Renewable
Energy Laboratory of the University of West Attica in Athens — Greece and offers
unlimited remote access to an array of photovoltaics modules which are installed on
the roof of the building. This innovative system is based on four 20 Wp photovoltaic
panels installed facing south on the roof of a Lab, which is installed on a motorized
mount allowing it to change its tilt angle from 00 to 900. Furthermore, it allows the
automated partial shading of one module. The developed system gives the ability to
perform remotely, through the Internet, and in a very short time educational
experiments using actual solar PV panels, recording data under real weather conditions
while, at the same time, the student can have a live view of the panel through a web
camera. Thus, students from around the world, whose institutes do not have
laboratories with PV equipment, or their countries do not have a high annual number
of sunshine hours, can experiment in their free time and then analyse the results
according to the taught theory. This approach opens new ways in the educational
process and gives students the feel of an almost direct experience with the experimental
device. Finally, remote access to experimentation equipment allows for the extraction
of useful data at real time, thus they can be especially useful for researchers from
different countries for a variety of purposes and applications.

Keywords: energy education, I-V characteristic curve, photovoltaic, remote lab,
shading effect.
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Energetik xavfsizlikni baholashda indikativ yondashuvni qo‘llash

Mixalevich A.A.%, Zorina T.G.%, Avezova N.R.23, Dalmuradova N.N.23

!Belarus Milliy Fanlar Akademiyasining Energetika instituti,
Belarus Respublikasi, 220072, Minsk, Akademicheskaya ko ‘chasi, 15-uy, 2-bino
tel.: +8(017)257-64-72 e-mail: amikhal@bas-net.by
2Qayta tiklanuvchi energiya manbalari ilmiy-tadgiqot instituti, O ‘zbekiston Respublikasi, 100084,
Toshkent, Ch.Aytmatov ko ‘chasi, 2b uy, 2-bino,
3Islom Karimov nomidagi Toshkent davlat texnika universiteti,
O ‘zbekiston Respublikasi, 100072, Toshkent, Universitet ko ‘chasi, 2-uy.
tel.: (+998) 087-58-33, e-mail: ndalmuradova@gmail.com

Annotatsiya. Ushbu maqolada O‘zbekiston Respublikasi energetika xavfsizligi
tizimini shakllantirish va rivojlantirish istigbollari bilan bog‘liqg muhim jihatlar ko‘rib
chigilgan. Mamlakat energiya xavfsizligi sohasidagi asosiy maqgsad va yo‘nalishlar
tahlil gilingan., 2018-2020 yillar uchun O°‘zbekiston Respublikasining energetik
xavfsizlik holati masalalarni yechishning ko‘p mezonli tahlili uslubiyati asosida hamda
integral ko‘rsatkichdan foydalangan holda baholangan va mazkur davr uchun Belarus
Respublikasi energetik xavfsizligi ko rsatkichlari bilan taggoslangan.

O‘zbekiston Respublikasi uchun energetik xavfsizlik va uning tashkil etuvchilari
bo‘yicha integral ko‘rsatkich qiymati 0,610 ga teng ekanligi va barqaror energiya
rivojlanishning integral ko‘rsatkichining chegaraviy qiymatlari ko‘lamiga ko‘ra,
O‘zbekiston Respublikasining energiya xavfsizlik holati yuqori darajada ekanligi
aniqlangan. Shuningdek, mualliflar tomonidan, mamlakat energetika tizimining o‘ziga
xos xususiyatlarini hisobga olgan holda, O‘zbekiston Respublikasi uchun energiya
mustagqilligi darajasini baholash ko‘rsatkichlari ro‘yxati taklif qilingan.

Kalit so‘zlar: yogqilg‘i-energetika kompleksi, energiya siyosati, energetik
xavfsizlik, yechimlarni ko‘p mezonli tahlil qilish, indikativ yondashuv, energetik
xavfsizlikni kompleks baholash, energetik xavfsizlik ko‘rsatkichlari.

IIpyMeHeHMe HHAUKATHBHOIO MOIX0/1a NPH OlleHKE YHEePreTHYeCKOM
0€e30ImMacHOCTH

Muxanesuu A.A.%, 3opuna T.I'.!, Apesosa H.P.23 Jlanmypanosa H.H.?3

Y Unemumym suepeemuxu Hayuonanwvnoii akademuu nayx Berapycu,
Pecnyonuxa Benapyco, 220072, Munck, ya. Akademuueckas, 0.15, kopn. 2
men.. +8(017)257-64-72, e-mail: amikhal @bas-net.by
2Hayuonanvnulii HayuHo-uccie0o8amenbCKull UHCMUMym 60300HOBIAEMbIX UCTIOYHUKOS
anepeuu, Pecnyonuxa Yzoexucman, 100084, 2. Tawkenm, yn. 4. Avummamosa, 26, xopnyc2,
$Tawrenmexuii 2ocydapcmeennviii mexnuueckuii ynugepcumem um. Henama Kapumosa,
Pecnyonuxa Y36exucman, 100072, 2. Tawxenm, yi. Yuusepcumemckas, 2
men.. (+998)087-58-33, e-mail: ndalmuradova@gmail.com

AHHoTanus. B 1anHO# cTaThe pacCMOTPEHBI OCHOBHBIE MOMEHTHI, CBSI3aHHBIC
C TMEpPCHeKTUBOW  (HOpMHpOBaHHWS U  Pa3BUTHS  CHCTEMBI SHEPTETUYECKOU
6e3onacHoct PecniyOnuku Y30ekuctan. OnpeneneHbl OCHOBHBIE LIETU TOCYAapCTBA
B c(hepe obecrieueHus IHEpreTUUecKkoi 6e3onacHoctu. [IpoBeneHa oreHka COCTOSIHUS
sHepreTudeckon Oe3omacHocT PecnyOnuky Y30ekuCTaH Ha OCHOBE METOJIOJIOTHUHU
pacdera  HMHTETPAJBLHOTO  MOKa3aTels  JHEPreTHYecKor  Oe30MacHOCTH ¢
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MCIIOJIb30BAHUEM MHOTOKPUTEPUAIBHOIO aHajiu3a pPEIICHUH U CONOCTaBICHHE C
nokasaressiMu sHeprodezonacHoctu Pecniybnuku benapycs 3a mepuon 2018-2020 rr.

BrlsiBnieHO, 4TO 3HaUE€HUE MHTErPAIbHOTO MHAMKATOPa SHEProOe30MnacHOCTH U
€ro CoCTaBIIIOMIMX s Pecrrybnuku ¥Y30ekucTan sta mudpa pasHa 0,610, 1 cormacHo
LIKAJIE ITOPOTOBBIX 3HAYEHUM MHTErPAIIBHOW OLEHKH YCTOMYMBOTO YHEPrETUYECKOTO
pa3BUTHS TOCYAApCTBA, COCTOSIHME SHEPreTH4eckor Oe3omacHOCTH PecmyOnuku
VY30eknucTaH HaxOJUTCS Ha BBICOKOM YpoBHE. Takke aBTOpaMu MPEASIOKEHBI
nepeyeHb NHANKATOPOB JJIs1 OLIEHKU YPOBHS SHEPreTUUYECKON CaMOCTOSATEIbHOCTH AJIs
PecriyOnuku Y30eKuCTaH ¢ y4eToM 0COOEHHOCTEN HHEPreTUUECKOIN CHUCTEMBI CTPAHBI.

KitoueBble cj10Ba: TOIUIMBHO-IHEPTETUUECKUA KOMILIEKC, SHEPrONOINTHKA,
JHepreTuyeckas 0Oe30MacHOCTb, MHOTOKPUTEPUAJIbHBIM ~ aHAIU3  PEUICHMH,
WHAVKAaTUBHBIA IOAXO0Jl, MHTErpajibHas OLCHKA HSHEPreTHUECKON O€30MacHOCTH,
MHAUKATOPBI SHEPreTUUECKON OE€30MaCHOCTH.

Application of an indicative approach in the assessment of energy security
Mikhalevich A.A.%, Zoryna T.G.}, Avezova N.R.23, Dalmuradova N.N.?3

YInstitute for Power Engineering of the National Academy of Sciences of Belarus,
15/2, Academicheskaya str., 220072, Minsk, Republic of Belarus
Phone: +375 17 378-1554, e-mail: amikhal@bas-net.by
National Research Institute of Renewable Energy Sources, Republic of Uzbekistan, 100084,
Tashkent, Ch. Aytmatov str., 2B, bilding 2,
3Tashkent State Technical University named after Islam Karimov,
Republic of Uzbekistan, 100072, Tashkent, Universitetskaya str., 2
Phone: (+998)087-58-33, e-mail: ndalmuradova@gmail.com

Annotation. This article discusses the main points related to the prospect of the
formation and development of the energy security system of the Republic of
Uzbekistan. The main goals of the state in the field of energy security are defined. The
assessment of the state of energy security of the Republic of Uzbekistan on the basis
methodology for calculating the integral indicator of energy security using a multi-
criteria analysis of solutions and comparison with the indicators of energy security of
the Republic of Belarus for the period 2018-2020 was carried out.

It is revealed that the value of the integral indicator of energy security and its
components for the Republic of Uzbekistan is 0.610, and according to the scale of
threshold values of the integral assessment of the sustainable energy development of
the state, the state of energy security of the Republic of Uzbekistan is at a high level.
The authors also proposed a list of indicators for assessing the label of energy
independence for the Republic of Uzbekistan, taking into account the peculiarities of
the country's energy system.

Keywords: fuel and energy complex, energy policy, energy security, multi-
criteria analysis of solutions, indicative approach, integrated assessment of energy
security, energy security indicators.
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Parranda organik chigindisini siyraklanish rejimida anaerob gayta ishlash
Imomov Sh.%, Usmonov K.?, Tagaev V.3

1 Buxoro tabiiy resurslarni boshqarish instituti
2Toshkent irrigatsiyva va qishloq xo ‘jaligini mexanizatsiyalash muhandislari instituti Milliy tadgigot
universiteti
3Mirzo Ulug ‘bek nomli O ‘zbekiston milliy universiteti

Annotatsiya. Magolada organik parranda chigindilarini anaerob gayta ishlash
bo‘yicha tajriba qurilmasining natijalari keltirilgan, shuningdek biogaz ishlab chigarish
qurilmasida organik parranda chigindilaridan birinchi suyultirish  rejimidan
foydalanganda biogaz olish shartlari keltirilgan. Organik parranda chigindilarini
bioreaktorda dastlabki anaerob tozalash jarayonida hidli gazlarni yutish uchun har xil
harorat sharoitida biogaz hosil qgilish usullari va jarayonlarini tadqiqg etish va tahlil
gilish amalga oshirildi. Shu bilan birga tajribalar mezofil rejimida biogaz ishlab
chiqarish uchun barqaror hisoblangan 36+20°S harorati sharoitida olib borilgan.
Tajriba natijasida hosil bo‘lgan biogaz tarkibidagi metan (CH4) ning miqdori 67...72%
gacha ortishi aniglangan.

Kalit so‘zlar: organik chigindi, anaerob jarayon, biogaz, muqobil energiya,
organik o‘g‘it, blomassa, bioshlam

Pa30aB/ieHHe opraHnyecKuX OTX0/0B NTHULEBOICTBAB AHAIPOOHOM pe:KuMe
o0padoTka

Nmowmos 111.%, Yemonos K .2, Taraes B.3

L Byxapckozo uncmumyma npupodononvsosanus
2 TauKenmeKo20 UHCIUMYMa UHICCHEPOE UPPULAYUU U MEXAHUAYUL CElIbCKO20 X03ALICIEA
Hayuonanvnouii uccnedosamenvcekuil yHugepcumem
SHayuonanvuuiii ynueepcumem Ysb6exucmana umenu Mupszo Ynyebexa

AnHoTamusi. B Hacrosimieit pabote mpeAcTaBiICHBI PE3yIbTaThl PaOOTHI
MUJOTHOM YCTAHOBKM TIO aHa’pOOHOM TmepepaboTKe OpPraHMYeCKHMX OTXOJIOB
MITUIIEBOJICTBA, a TAK)KE OMUCAHBI YCIOBHS JIJIsl IOJy4YEeHHs Orora3a mpH MojIb30BaHUN
MEPBbIM PEKUMOM pa30aBlieHUs Ha YCTAaHOBKE IO TMPOU3BOJICTBY Ouoraza wu3s
OpTraHWYECKUX  OTXOJOB  NTHUIEBOJACTBA.  [IpoBemeHBI  HCCACAOBaHUS U
MPOAHAIM3UPOBAHB METONbl pa30aBiIeHUs W Tpouecchl oOpa3oBaHus Ouorasa B
Pa3TUYHBIX TEMIIEPATYPHBIX YCIOBHUSAX JUISl TIOTJIOMIEHUS TaXy4uX Ta30B TIpH
MPEABAPHUTEIILHON aHa’pPOOHON OYMCTKE OpPraHWYECKHUX OTXOJOB INTHIICBOJICTBA B
ouopeakrope. [Ipu 3TOM PKCIIEPUMEHTHI MPOBOAMINCH B ME30(DHILHOM PEKHME B
TeMmnepaTypHbix yciaoBusx 36+20°C, KOTOpBIM cuMTaeTCs CTAOMJIBHBIM IS
nmoydeHus: Ouoraza. B pesynbTaTe NpOBEACHUS SKCIEPUMEHTA BBISBICHO, YTO
conepxanust metana (CH,4) B momyduennom 6uorase yBennuuBaercs 10 67...72%.

KiroueBble ciioBa: OopraHWyecKue OTXOJbI, aHA’pPOOHBIN Tpolecc, Ouoras,
aNbTepHATUBHAS DHEPTHs, OPraHNYeCcKoe yao0peHue, Onomacca, Ouomuiam.

222



7-Sho‘ba. Energetika sohasi uchun yugori malakali kadrlar tayyorlash

Cexuyusn Nel. I10020mosKa 6b1COKOK8ANUPUUUPOBAHHBIX KAOPOE O1A IHEP2emUuecKoil chepol
Section Ne7. Training of highly qualified personnel for the energy sector

Dilution of organic poultry waste in anaerobic mode treatment

Imomov Sh.%, Usmonov K.?, Tagayev V.3

1Bukhara Institute of Natural Resources Management
2Tashkent Institute of irrigation and agriculture mechanization engineers National research
university
$National University of Uzbekistan named after Mirzo Ulugbek

Abstract. This article presents the results of the pilot plant for the anaerobic
processing of organic poultry waste, and also describes the conditions for obtaining
biogas when using the first dilution mode at the biogas production plant from organic
poultry waste. The research and analysis of dilution methods and processes of biogas
formation under various temperature conditions for the absorption of odorous gases
during the preliminary anaerobic purification of organic poultry waste in a bioreactor
have been carried out. At the same time, the experiments were carried out in mesophilic
mode under temperature conditions of 36 + 20°C, which is considered stable for biogas
production. As a result of the experiment, it is revealed that the content of methane
(CHy) in the resulting biogas increases to 67...72%.

Keywords: organic waste, anaerobic process, biogas, alternative energy, organic
fertilizer, biomass, biosludge.

Qayta tiklanadigan energiya asosida ishlaydigan gibrid elektrostansiya
Rustamov N.T., Meirbekova O.D., Boboxon Sh.

Xoja Ahmad Yasaviy nomidagi Xalgaro Qozog-Turk Universiteti
Qozog ‘iston, Turkiston viloyati, Turkiston sh., B. Sattorxonov prospekti, 29

Annotatsiya. Ushbu maqolada gibrid shamol energiya turbinasi (GShET)
tomonidan ishlab chiqarilgan elektr energiyasini uzluksiz yetkazib berish bilan bog‘liq
masala ko‘rib chiqiladi va GShET ishlatish jarayonidagi muammolarni hal qilish
yo‘llari taklif etilgan. Ushbu muammolardan biri shamol turbinalari ishlashining ob-
havo sharoitlariga bog‘ligligidir. Muammoni hal qilish uchun gaz turbinali
dvigatellardan (GTD) juda samarali foydalanish mumkin, ular yordamida ob-havo
sharoitidan gat’i nazar, energiya ta’minoti qiyin bo‘lgan mintaqalar iste’molchilarini
nafaqat elektr energiyasi, balki issiqlik energiyasi bilan ham uzluksiz ta’minlash
imkoni mavjud. GTDning ishlashi uchun yoqilg‘i sifatida qishloq xo‘jaligi, ekin va
chorvachilik chigindilaridan olinadigan biogaz taklif etilgan. Taklif etilayotgan
energiya tizimining samaradorligi nafaqgat issiglik va elektr energiyasini ishlab
chiqarishda, balki uning yer xo‘jaliklari, aynigsa issigxonalar uchun foydaliligi, ya'ni
hosildorlikni oshirish xususiyatiga ega ekanligi ham ta’kidlangan.

Kalit so‘zlar: Gibrid quvvat tizimi, gaz turbinali dvigatel, gayta tiklanadigan
energiya manbalari, tizimning ishlashi, issiglik energiyasi, elektr energiyasi, uzoq
mintaqalar, biogumus tuprog‘i.
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I'mOpuaHas 3Heprocranuus padorammas Ha 0a3e BO300HOBJIAeMOM IHEPTUH

PyctamoB H.T., Meup6ekosa O./]., babaxan I11.

MeswcoyHapoonwiil Kazaxcko-mypeyxkuti ynusepcumem umenu Xooxcu axmeoa HAcasu
Kaszaxcman, Typkecmanckas ooracme, 2. Typkecmarn, np.b.Cammapxanosa, 29

AnHoTanus. B pabote paccMaTpuBaeTcst BOPOC, CBSI3aHHBIN ¢ Oecriepe0oiHbIM
o0OecrieyeHueM  3JIEKTPUUYECKON  3HEprueid, BbIpaOaThIBAIOIIMKWCA  THOPUIHON
sHepreTuyeckoi BerpoyctanoBkoi (I'BOY) u nmpeanaraercs pemenue npooieMsl Ipu
skcrtyataiun  [BOY. Opna w3 Takux 1npoOsieM  sBIsSieTCS  3aBUCHUMOCTH
¢bynkunonupoBanusi ' BOY or moroansix ycinoBuid. Jjis pemieHust 3Toil mpoOiaembl
o4eHb A()PEKTUBHO MOXHO HCIIOJIL30BaTh razorypounHbie asuratenu (I'TH), c
MOMOIIIBI0 KOTOPBIX MOXHO OecnepeOoiiHO o00ecrneynuTh, BHE 3aBUCHUMOCTU OT
MOTOJHBIX YCJIOBUH, MOTpeOUTENEH TPYMAHOAOCTYIHBIX PETHOHOB, HE TOJIBKO
AJICKTPUYECKON HEprueu, HoO W TerIoBoi 3Heprueit. TormuBom st padotsl I'T/1
npeasaraeTcsi Ouoras, MoJy4aeMor U3 CEIbCKOXO3SIICTBEHHBIX, PACTEHHEBOIYECKHUX
Y )KUBOTHOBOJUYECKHUX OTX0JI0B. OCOOEHHO noguepKuBaercsa 3pPeKTUBHOCTh pabOThI
MpEAJIaraéMoil  SHEProCUCTEMBbI HE TOJBKO TMpU BBIPAaOOTKE TEIUIOBOM U
AIEKTPUYECKOM PHEPTUHU, HO U MOJIE3HOCTh AJI 3€MEJIbHBIX X035HUCTB, 0OCOOCHHO IS
TETUIMYHOTO XO35IMCTBA, KOTOPBIA UMEET CBOMCTBO MOBBIIIATH YPOKAUHOCTD.

KuroueBbie ciaoBa: ['mOpuaHas sHEprocucrema, ra3oTypOMHHBIA JIBUTaTENb,
BO300OHOBJISIEMBbIE UCTOYHUKH DHEPTUU, IKCILTyaTalllsl CUCTEMbI, TEIJIOBasi SHEPTHs,
AIIEKTpUYUECKasi PHEPTHs, OT/IaJIEHHBIE PETMOHbI, OUOTYMYCHBIN TPYHT.
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Abstract. The paper considers the issue related to the uninterrupted supply of
electric energy generated by a hybrid wind energy turbine (HWEU) and proposes a
solution to the problem during the operation of the HWEU. One of such problems is
the dependence of the functioning of the HWEU on weather conditions. To solve this
problem, gas turbine engines (GTE) can be used very effectively, with the help of
which, regardless of weather conditions, consumers of hard-to-reach regions can be
provided uninterrupted, not only with electric energy, but also with thermal energy.
Biogas obtained from agricultural, crop and livestock waste is offered as fuel for the
operation of the gas turbine engine. The efficiency of the proposed power system is
particularly emphasized, not only in the production of heat and electricity, but also its
usefulness for land farms, especially for greenhouses, which has the property of
increasing yields.

Keywords: Hybrid power system, gas turbine engine, renewable energy sources,
system operation, thermal energy, electric energy, remote regions, biogumus soil.

224



