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Dear participants of the conference, dear guests, colleagues and partners!

I am glad to welcome all of you here at the conference organized as part of our
joint project under the auspices of the Erasmus+ program. Our Institute is honored
to host you in this significant event, which is dedicated to the development of a
targeted educational program for bachelors in the field of solar energy in Uzbekistan.

The project, which we are implementing jointly with universities in Uzbekistan,
Portugal, Spain and Italy, opens up great opportunities for us. In an era when
sustainable development and renewable energy sources are becoming critically
important for the future of our region and the world, we are aware of the
responsibility and importance of our work.

The goals of the Erasmus+ program coincide with our ambitions. We strive to
expand international cooperation, introduce advanced technologies and teaching
methods that will allow our students and future specialists in the field of solar energy
to receive high-quality education and training that meet international standards.

Our conference today is not only an opportunity to discuss scientific
achievements and innovations, but also a platform for strengthening international
partnership, sharing experience and knowledge that will contribute to the
development of the renewable energy industry in Uzbekistan.

I would like to thank our foreign partners for their active participation in the
project and for the invaluable assistance they provide in training new specialists. This
project is an example of how joint efforts can lead to the creation of a new wave of
innovation and a more environmentally friendly future.

Dear colleagues, students and guests, I wish all of us productive work,
successful discussions and new ideas. I am sure that our cooperation will become a
powerful momentum for the development of education and science in the field of
solar energy not only in Uzbekistan, but also on an international scale.

Rector of Ferghana Polytechnic Institute Uktam Rakhimovich Salomov.



Good morning dear rector, coordinator, and participants

I am delighted to welcome each and every one of you to this momentous
occasion—the “International scientific and practical conference” on the topic “Staff
training in solar energy: technologies, methods and instruments”. This conference is
organized around the "Development of the Targeted Educational Program for
Bachelors in Solar Energy in Uzbekistan" project.

Today marks the beginning of an inspiring journey towards fostering education
and innovation in the field of solar energy in Uzbekistan.

I am thrilled to see such a diverse and talented group of individuals gathered
here, all of whom share a common passion for sustainable energy and a commitment
to shaping the future of education in this vital field. Our collective efforts will
undoubtedly pave the way for a brighter, cleaner, and more sustainable future for
Uzbekistan.

Nowadays we have experts from various domains—education, solar energy,
curriculum development, and more—all working together towards a common goal.
Your expertise, dedication, and innovative thinking will be crucial in shaping the
educational landscape and empowering students to become leaders in the field of
solar energy.

I encourage each of you to actively participate, share your insights, and
contribute your unique perspectives. Together, we can make a lasting impact on the
education sector and contribute significantly to the sustainable development goals of
Uzbekistan.

Thank you for being a part of this important initiative. Let's work
collaboratively, dream big, and make a lasting impact on the future of solar energy
education in Uzbekistan.

Thank you.

Coordinator of project DEBSEUz Halimjon Khuzhamatov.



The conference discussed problematic issues in the following areas:

. Solar energy:

- prospects for the technological development of solar energy in the context of a global
economic recession;

- innovative solutions in the field of development of solar energy use;

- methods for assessing the carbon footprint of products and green certification.

. Electric power and thermal stations based on solar energy:

- modeling, simulation and forecasting of solar energy systems;

- planning, design, operation and engineering of power systems based on solar energy;
- assessment of the life cycle and technical and economic indicators of energy systems
based on solar energy;

. Training of highly qualified personnel in the field of alternative energy:

- new technologies, methods and tools in training personnel in the field of alternative and
renewable energy sources;

- synthesis of interdisciplinary knowledge in the fields of engineering, physics, chemistry
and ecology in training in the field of alternative and renewable energy sources.

B pamkax xoH(epeHIU 00Cy>KAEHBI IIPOOAEMHEBIE BOIIPOCHI II0 CA€AYFOIITAM
HAIIPABACHUAM:

. CoaHeuHnas sHepreTHKa:

- IIEPCHEKTUBHI TEXHOAOTHYECKOTO PA3BUTHA COAHEIHOM SHEPIETHKH B YCAOBHAX
perieccun MEPOBOM SKOHOMHUKH;

- IHHOBAIIMOHHBIE PEIIEHUA B OOAACTH PA3BUTHUA HCIIOAB3OBAHUA COAHEIHON SHEPIHM;

- METOABI OIICHKH YITACPOAHOTO CAECAA IIPOAYKIIMH U 3€A€HAS cepTUUKALINA.

. DAEKTpPOIHEPreTHUYECKHE U TEIAOBBIE CTAHIMH HA OCHOBE COAHEYHOM
3HEpIHuu:

- MOAEAHPOBAHUE, CUMYAAIINA U IIPOTHO3UPOBAHUE COAHEYHBIX SHEPIETHICCKUX CHCTEM;
- IIAQHHPOBAHNE, IPOECKTUPOBAHNE, SKCIIAYATAIINA 1 WHKUHUPUHT SHEPTOCUCTEM HA
OCHOBE COAHEYHOM 3HEPIETHKH;

- OLIEHKA JKU3HEHHOTO LIHUKAQ U TEXHHKO-9KOHOMHYECKUX ITOKA3aTEACH 9HEPIOCUCTEM Ha
OCHOBE COAHEYHOU 9HEPIETUKH;

. IToAroTOoBKa BBICOKOKBAaAM(PUIIMPOBAHHBIX KAaAPOB II0 HAIIPAaBACHHUU
AABTEPHATUBHOU 9HEPreTHKU:

- HOBBIE TEXHOAOIUH, METOABI X HHCTPYMEHTHI B IIOATOTOBKE KAAPOB B 0O0AACTH
aAI:TCpHaTI/IBHbIX 1 BO30OHOBAAEMBIX UCTOYHUKHA SHCprI/II/I;

- CHHTE3 MEKAUCIUITIAMHAPHEIX 3HAHUI B OOAACTH UHKEHEPUU, (DU3UKU, XUMHHU 1
5KOAOTHH B IIOATOTOBKE KAAPOB B OOAACTH AABTEPHATUBHBIX H BO30OHOBAAEMBIX
HMCTOYHHKIT 3HCpFI/H/I.
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SECTION Nel.

Solar energy:

- prospects for the technological development of solar energy in the
context of a global economic recession;

- innovative solutions in the field of development of solar energy use;
- methods for assessing the carbon footprint of products and green

certification.
CEKLINA Nel.

CoAHeuHasa 3HEpreTHKA:

- IEePCIIEKTUBBI TEXHOAOTMYECKOI'0 PA3BUTUA COAHEYHOU
3HEPreTHKHU B YCAOBHAX PEIIECCHUA MHPOBOU SKOHOMHUKU;

- THHOBAIIOHHBIE PEIICHUA B 00AACTH Pa3BUTHA UCIIOAB30BAHUA
COAHEYHOU 3HEPIUU;

- METOABI OIIEHKH YITA€POAHOI'O CAEAA IPOAYKIIMU U 3€ACHAA

cepTudpuKaUA.
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COJIHEYHBIN OBOI'PEB BOJIbI B INTIABATEJIbHBIX BACCEMHAX

Matuanos Hypanmun Aszanosua', Boxumnos Axman Ynamesna?,
Apsues 3aBkuaun [HkyMaMypos yriu’
zarziyev@mail.ru
A0 «O‘ZBEKENERGOTA MIR»

?Hayuonanvuwiii uccredosamenvckuil ynueepcumem "Tawkenmcekuil uncmumym
UHICEHEPO8 UppU2ayUY U MEXAHUZAYUU CeNbCKO20 X03:tcmea’
SDusuro-mexnuueckuti uncmumym Axademuu nayx Pecnybauku Y3b6exucman

AnHoTaums. B nanHoi paboTte paccMOTpeHbl 0COOCHHOCTU TPUMEHEHUS
COJIHEYHOUM »Hepruu g o0orpeBa IUIaBaTelIbHbIX OacceiiHoB. [IpuBeneHsbI
pe3yJbTaThl UcCiieoBaHUN A(HPEKTUBHOCTH U TEXHOJOTUUYECKUX JOCTHXKCHHUI
COBPEMEHHBIX COJIHEYHBIX CHCTEM O00O0rpeBa, a TakKe HUX DSKOJOTHMYECKHE
npeuMmyiiecTBa. ONUCaHbl MAacCUBHBIE W AKTHUBHBIE CHUCTEMbl COJIHEUHOTO
oborpeBa 0acceiiHOB, UX KOHCTPYKIIMOHHBIE 3JIEMEHThI M MPUHIUIN PaOOTHI.
Oco060e BHUMaHKE YAEICHO UHTETPAllid UHTEIUIEKTYaIbHBIX TEXHOJIOTUM, TAKUX
KaK aBTOMAaTU3UPOBAHHOE YMPABJICHUE U YJAJECHHBI MOHUTOPUHT, KOTOPBIE
MOBBIMIAIOT MPOU3BOJUTEIHHOCTh U YA0OCTBO MCHOIB30BAHUS TAHHBIX CHCTEM.
Takke NOpPOAHAIU3UPOBAHBI HKOJIOTMYECKUE W SKOHOMHYECKHUE BBITOZBI
UCIIOJIb30BAHUS COJIHEYHBIX CUCTEM 000TPEBA MO CPABHEHUIO C TPATUIIMOHHBIMU
METO/IaMH, BKJIIOYAsi COKpAIllEHUE BBIOPOCOB YTJIEKUCIOTO Ta3a M CHI)KCHHE
AKCIUTYaTAllMOHHBIX PACXOJIOB.

Beenenue. B XXI Beke conHeuHass 3HEPrusi U CUCTEMbI HA UX OCHOBE
cTanu Oojiee YCTOMYMBOM CHUCTEMOW CPEI HKOJIOTMYECKH YHCTBHIX MCTOYHUKOB
sHepruu. Hanbonee pacnpocTpaHEHHBIX BOCTPEOOBAHHBIX CUCTEMBI HA OCHOBE

COJIHEYHOM SHCPIUuMn ABJAOTCSA CUCTEMbI COJTHCHYHOI'O TCILIO U XJ'IaI[OCHa6)KeHI/I$I,
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KOTOpBIE B CBOIO OUEPE/lb PA3JCIISIIOTCS Ha TAaCCUBHBIC, aKTUBHbBIE M THOPHIHbIE
CUCTEMBI.

OgauM W3 NOpUMEpPOB  MPAKTUYECKOTO0  MPUMEHEHHUS  CHCTEM
TEIUIOCHAOKEHUSI C HCIOJb30BAHUEM COJHEYHOW DJHEpPruH, KOTopas Io
JIOCTYITHOCTH M TIPOCTOTHI IKCIUTyaTallMM SIBJSIETCS MOJOTPEB IJIaBaTEIbHbIX
OacceilHOB KaK OTKPBITHIX, TAK U 3aKPBIThIX. B HacTosIIel cTaThe MpeICTaBICHBI
pe3yNbTaThl HUCCIEAOBAHUNA TIO TPUMEHEHUIO COBPEMEHHBIX TEXHOJIOTUN
UCTIONB3YEMBIX JUIsl HarpeBa OacceiiHOB HAa OCHOBE COJIHEYHOW SHEPruw,
MOTUEPKUBAIOTCA WX A(PPEKTUBHOCTD, TEXHOJOTUYECKHE JOCTYDKCHHS W
HKOJIOTMUECKHE TPEUMYIIIECTBA.

ConHevHbIE CHCTEMBI MOJOTpEBa OACCEMHOB pPabOTAIOT CIIETYIONTIM
obpazom:

Ilaccuenvle cucmemvr conneuno2o obocpesa baccetinoé (puc.la)
UCIIOJIB3YIOT COJTHEYHYIO SHEPTHIO JIJIsl HArpeBa BOAbl 0€3 MPUMEHEHHUSI CI0KHBIX
MEXaHU3MOB WMJIU JJIEKTPOHUKH. OHM OOBIYHO COCTOSIT U3 KOJUICKTOPA, 4Yepes
KOTOPBIM IIUPKYIUPYET BOAA, aOCOpOUPYS COTHEUHOE TEIJI0, U TPYOOIPOBOJIOB,
KOTOpBIE TPAHCTIOPTUPYIOT 3Ty HArpeTyI0 Boxy oOpaTtHO B OacceiiH. [laccuBHbIe
cucteMbl 3(Q(EKTUBHBI, TPOCTHI B YCTAHOBKE M TPeOYyIOT MHHHMAJIBHOIO
00CITyKUBaHUS.

Axmuenble cucmemsl coiHeuHo2o obocpesa baccetinog (puc.16) oObBIYHO
BKJIFOYAIOT COJTHEYHBIE KOJUIEKTOPBI, CHUCTEMY IUPKYJSIMU C HACOCAMH U
CpelIcTBaMH YyIpPaBJICHHS, a WHOTJA U Pe3epBHBI HarpeBarenb. OCHOBHas
GyHKUIMS 3aKJII0YaeTcsl B IIUPKYJAIMH BOAbI B OacceiiHe uepe3 COJHEYHbBIC
KOJUIEKTOpBI, TJ€ OHA HarpeBaeTcsi COJIHEYHBIM HU3JIyYeHHEM Tepes
BO3BpallieHueM B OacceiiH [1], B koTopoit ColHeuHble KOJIJIEKTOPHI SBISIOTCS
yCTpOMCTBaMH, TpeIHA3HAYCHHBIC IJISl TOTJIOMIEHUSI COJHEYHOH paauaiuu U
nepenayd Tera Boje B OacceliHe. TWMBl BKIIOYAIOT IUIOCKHE KOJUIEKTODBHI,
BaKyyMHbIE TpyOuaThle KOJUIGKTOPHI M HETJIa3ypOBaHHBIC IUTACTUKOBBIC
KoJuteKTOpHI [2]. CrucTeMa MUPKYJISAIANA: BKITFOYACT HACOCHI, DUIIBTPHI U KIIaTIaHbI

PEryjJanpoBaHuAa pacxoda sl YIIPABJICHUA IOTOKOM BOJbI YCPE3 KOJUJICKTOPHI U
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obOecrieuenns ontuManbHOU 3¢ dekTuBHOCTH oTomieHus [3]. OTmeTum, dTO
TEXHOJIOTHH COJTHEUHBIX KOJIJIEKTOPOB 3HAYUTENIbHO HOBBICHIIH
POU3BOAUTEIILHOCTh U HAJIEKHOCTh COJTHEUHBIX CUCTEM IMOAOrpeBa OacceiiHOB.
WuTerpamusi HMHTEIUICKTYalIbHBIX TEXHOJOTHA MPOW3BENa PEBONIONHIO B
AKCIUTyaTallMy U YIPABJICHUU COJTHEUYHBIMU CHCTEMaMU MOJ0TrpeBa OacceitHoB, a
UMEHHO:

- ABTOMaTH3MPOBAHHOE YIIPABJICHHE: KOPPEKTUPYET pabOTy CHCTEMBI B
3aBHCHMOCTH OT MIOTOJIHBIX YCIIOBHI U TEMIEpaTyphl OacceiiHa JjIsl TOCTHKEHUS
MakcuMalbHOU 3 dexTuBHOCTH [4].

- YaneHHbIiI MOHUTOPHUHT: MO3BOJISIET JOMOBIIA/IENbIIAM OTCIICKHUBATh U
KOHTPOJIUPOBATh IPOU3BOJUTEIBHOCTh CUCTEMBI C TOMOIIBIO MOOUJIBHBIX
PUIOKEHUH, MPEIOCTaBIsAs JaHHbIE B pealbHOM BpeMEHU U UHMOpMaIuio 06
SKOHOMUHM PHEPIuH [5].

- Bo3MmoxHOCTh moakitoueHuss Kk HMHTepHeTy Beliel: obecrieurBaeT
MHTETPAIMI0 C CHCTEMaMHd JOMAIlHeH aBTOMAaTH3alMU ISl yIyUYIICHHS
yIPABJICHUS SHEPronoTpedIeHueM U y100CcTBa noJib3oBarenei [6].

Ha puc.1 mpencraBneHs! ypoieHHbIe CXeMBbI IIaBaTEIbHBIX OaCCEHOB C

IMACCUBHOM M aKTMBHOM CHCTEMOM COJTHEYHOTO HarpeBa BOJbI B HUX.

KOHTPOJLIIED
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Puc. 1. a) [TlaccuBHBIC CHCTEMBI COTHEUHOTO 000TpeBa OacceiHoB, 0)
AKTUBHBIC CUCTEMbI COJTHEYHOTO 000TrpeBa 0acCceiHOB
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Ha puc. 2 aBTOpamu mpemio)keHa yCOBEPIICHCTBOBAHHAS KOHCTPYKITUS
OacceifHa ¢ COJTHEYHBIM 0OOTPEBOM, Ha JHE KOTOPOTO YCTAHOBJIEH PEOPHUCTHIi
MIOTJIOTUTENIb COJTHEYHON SHEPTUU C CEJIEKTUBHBIM IOKPBITHEM, C Pa30OpHO-

COOpPHOM KOHCTPYKITUEH.
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Puc 2. bacceiin ¢ 060rpeBoM BOIBI C UCIIOJIB30BAHUEM
COJIHEYHOM SHEPTUU Pa30OPHO-COOPHBIN MOTJIOTUTEIEM B
JOHHOU YacTH.

[IpenyioxkeHHass KOHCTPYKIMS JTOHHOM YacTW IUIaBaTEeNbHOTO OacceiiHa
IO3BOJIIET YCOBEPIICHCTBOBAHME KOHCTPYKIMM IJIaBaTEJIbHOTO OacceliHa,
JOTIOJTHUTENbHBIA MOJIOrpeB OacceiiHa ¢ MaKCUMAaJbHBIM HCIOJIb30BaHUEM
COJIHEYHON »HHEpPruu, MNpU MHUHUMAIBHOM MCIOJIb30BAaHUU BJIEKTPUYECKOM
SHEPTUHU.

Heobxoaumo yienuTs BHUMaHUE SHEProdp(HEeKTUBHOCTH CUCTEM Harpena
BOJbI, YTO OTPAXAETCS HAa MX MPOEKTHbIE pelieHus. MHxkeHepbl cTpemsTcs
MUHUMH3UPOBATH SHEPTONOTPEOICHNE U COKPATUThH BHIOPOCHI YTIIEKUCIIOTO Ta3a
0 YacTUM HarpeBa BOJbl B HHUX II0 CAHUTApPHBIM HOpMaM. COBpPEMEHHBIE
VMHXEHEPHBIC PEIICHUs MPEANOoJIaraloT HCIOJIb30BAHUE AaBTOMAaTU3MPOBAHHBIX
CUCTEM YINPABICHUS TEMIIEPATypOM BOABI, 4YTO IIO3BOJSIET 3HAYUTEIBHO
YIPOCTHUTH 3KCILTyaTalnio 0acceiiHa U CHU3UTD 3aTpaThl Ha SHEpropecypcsl [7].
B cBs13u ¢ yem npeacTaBisieT HHTEPEC ONPEAENIUTh TEIIOBYIO (P ()EKTUBHOCTD U
JIpYruX TMOKa3aTelled paccMaTpuBaeMbIx 0acCeHOB, KOTOpas B CBOIO OuYepelb
OyJIerT MoKa3blBaTh MX MHXKEHEPHYI0 COBEpPLIEHCTBA M Tak Jajiee JacT
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BO3MOXKHOCTh ~ ONTUMHU3UPOBaTh WX  OCHOBHBIE  TEIJIOTEXHUYECKUE U
BecorabapuTHbIE MapaMeTphl.

Jlanee  NpUBOAWUTCS  YIPOIICHHAs  METOAMKA  pPacyeTaTeraoBOM
3 PEKTUBHOCTD COTHEYHBIX CUCTEM 000rpeBa OACCEMHOB:

Kak cnenyer u3 [8], NpUHIMNHAIBHOW PACUETHOW TEIJIOBOM CXEMBbI
OacceliHa (puc.3) NpemsioKEHbI CICAYIONIUE BBIPAKCHHUS [JIs OINpeIeIeHUs

3HaueHHi mokasateneit K u 1, 10:

K = a (K4 K 525) b o e S22 ()
1.4-
Nuo [1 + K IpUB (_ _K)] 1, (2)

I'ne K — cymMmapHblii K09p(GUIMEHT TEMIOBBIX OTEPS, t, — TEMIIepaTypa BOJIB,
toxp — TEMIIEPATYpa HAPYIKHOTO BO3IYXA, 1y - KOIPOHUIMEHT TEPMUUECKOTO
KIT.

Cienyer OTMETHTb, YTO OCHOBHBIMHU COCTAaBJISIIOIIMMH CYMMAapHOTO

ko3 puireHTa TeIIOBbIX MOTEPh OacceitHa paccMaTpUBAEMOro TUIIA SIBIISFOTCS

z
K" u KS&B® | ons koTopbIx cocTasisieT 6oiee ueM 80+85 % 3nauenus Ky

x [ S S g

\l - 4

\ ; A A
 ANALEIOEE &
NS J/
700 7

Puc. 3. [IpuHnunuanbHas pacyeTHas TEIJIOBas cXxema JIs
OIIpEIEICHUS 3HAUEHUI COCTABIISIIOINUX 0011ero ko3 uirueHTa

3nadenus KO3(P(GUIMEHTOB TEMIONOTEPs MOHHON K, ¥ O0KOBOM Koy

YacTH paccMaTpuBaeMoro OacceiiHa MOXKHO OINpPENEICHUEM W3  HUKE

IIPUBEICHHBIX BBIpAXXEHNH [8]:
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o) Sy~ —
K,E[HO = A_Z-l_A_K) ! (3)

S50k 1.-
Koo = G+ o)™ 4)

A6OK

I'me &g, Ag - TommmHa OacceliHa W3 OETOHHOM IITUTHI M KO3 UIMEHT
TEIJIONPOBOAHOCTH; Oy, A, - TommuHAa W KOXDOUIMEHT TeIIonepeIavn
3aIIUTHOTO CJIOS BHU3Y OacceilHa U3 TePKOHA; Ogoy, Agox - TOMIIMHA OOKOBOM
CTEHKH KOJUIEKTOpa U KO PUIIMEHT Terionepeaadm.

[ToTepu sHEpPTUH B TTACCUBHBIX OTKPBITHIX 0acceHaX PacCUUTHIBAIOTCS II0

cieayronmM Gopmynam:

Q=0 +0r+0Q 5)
[Torepu Tenna npu ucnapeHu [9]

Qe =A(a+b-w)(R, — F) (6)
A - mnomans TOBEPXHOCTH BOALI B Oacceiine (M2), mo ganasiM ASHRAE
a = 0.089 P’ b =0.0782 mzl_/Pa, W - CKOpocTh BeTpa Ha BbicoTe 0,3 M Haj

OacceiinoMm (M/c), B, - TaBJICHHE HACHIIIIEHHOTO BOSIHOIO TIapa Ipy TeMIIepaType
BojbI (kI1a), P, - mapuuanbHOE JaBJICHUE BOASHOTO Napa B Bo3ayxe (klla).
[ToTepu paanaiMOHHOTO TEIIa

Qr = Aey,0(Ty — T4) (7)
&y —H3JydaTelibHas CIOCOOHOCTh, 0 — KoHcTaHTa Ctedana — bosbimana,
T,, —Temmeparypa Bojbl, T, - TeMIIepaTypa Bo3ayxa.
KonBeknnonHsele norepu temnia

Q. =AB.1+41w)(T, —T,) (8)

Hwxke mnpuBeneH NpakTHYECKUW IpUMEp pacueTra MOTeph JHEPIUM B

IIACCHBHOM OTKPBLITOM JETCKOM Oacceiine pasmepoM 3x3x0,5 M> U ¢ ydeTom

ciaemyromux mapamerpos: A =9 Mm%, w = 15m/cT, = 305K, T, =298K,

B, =4246 Ila, P, =31691Ila, ¢, =09, o =5.67- 1078 MTOJTy4YEHBI

M2-K4

ClIeNyIollMe 3HA4eHUs TEIUIOBBIX MOTepb MPU  HCIAPEHUU, MOTEPD
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paaualMOHHOTO M KOHBEKTHBHOro temia: Q, = 2kW, Q, =04 kW, Q. =
0.6 xW.

Pesynbrarhl mokazanu, 4TO 3HAYUTENbHAS YacTh DHEPIrUU TepseTcs MpHU
UCTIAPEHUU BOJBI, YTO YyKa3bIBa€T Ha
HEOO0XOUMOCTh UCITIOJIb30BAHUS
BBICOKOKAYECTBEHHBIX
TUAPOU3OISAIMOHHBIX MaTEepHaAOB U
3 PEKTUBHBIX METOJOB COXpaHEHUS
TerJa.

- YCTaHOBJICHO, YTO, JJISA TOBBIIICHUS

TEMIEPATYpy JIETCKOTO COJIHEYHOTO
3

Oacceiina ¢ pasmepom 3x3x0,5 ™

TepseT 3 KBT sHeprum B pesynbrare Puc. 4. [Ipencrasnena quarpamma rnoTepb

BHEIITHIX BO3ICHCTBHIA; SHEPIrHH B TACCHBHOM OTKPBITOM OacceiiHe.

- 67% odHeprum TepsAeTcs  IpU
ucnapenuu, 20% sHepruu TepseTcs npu u3inydeHuu, 13% sHepruu Tepsercs npu
KOHBEKINH (puc.4).

Taxxe cornacHo [10], ypoBeHb nagaroniel NpsiMOr COJIHEYHOM SHEPTrUU Ha
MOBEPXHOCTh MPEJIaraéMoro OTKPBITOTO COJIHEYHOT'O JIETCKOTO OacceiiHa B
tedeHue 12 gacoB cocTaBisgeT ~296 M/JX.

Takum o00pa3oM, Ha OCHOBE IIPOBEIECHHBIX PACUYETOB MOXHO CJENaTh
CJIEIYIOILME BBIBOJIBI:

- YCTaHOBJIEHO, YTO, JJIsi TOBBILIEHUS TEMIIEPATypy JHAETCKOrO COJIHEYHOTO
bacceiina ¢ pasmepom 3x3x0,5M> ma 10°C u mopmepsKaHHs €e Ha ypOBHE
10,1 °C B Teuenue 12 yacoB B JIeTHUI Tiepuo roga Heooxoaumo 210,672 M/x
SHEPruy, KOTOpas BhIAENAETCS P CKUTaHuu 5,9 M3 IpUpoIHOro rasa;

- BBISBJICHO, YTO, MCIOJIb30BAHUE MPSMOM COJIHEYHON SHEPruu Jid Harpena
JIETCKOrO COJHEYHoro OacceiiHa ¢ pasmepoM 3x3x0,5 M3mo3BonseT MOKPHITH

101 M/I>k sHEpruu, 3T0 paBHOCUIBLHO SKOHOMUHU ~50% NpUPOIHBIX PECYPCOB.
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[Ipu >TOM HEOOXOAUMO OTMETHTh, YTO COJIHEYHBIE CHCTEMBI 00OTpeBa
OacceliHOB MpeIaraloT 3HAYUTEIbHBIE SKOJIOIMYECKHE U HIKOHOMHUYECKHE
IPEUMYIIECTBA [10 CPABHEHUIO C TPAIUIIMOHHBIMU METOJIaMU 000TpeBa.

TennoBble MOTEPU:

- OcHOBHAsl 4acCTh TEIUIOBBIX MOTEPh OACCEMHOB CBs3aHa C MCIIAPEHUEM BOJIBI,
YTO  yKa3plBa€T Ha  HEOOXOJMMOCTh  HMCHOJIb30BaHUSA  A(DPEKTUBHBIX
TUAPOU3OISAIMOHHBIX MATEPUATIOB U METOJIOB COXPAHEHUS TeIIa.

- BeisBneno, uro okono 67% sHepruu tepserca npu ucnapenuu, 20% — npu
u3iydeHud U 13% — npu KOHBEKLIUH.

[IpakTHueckoe npuMEeHEHUE:

- Mcnonb3oBanue mpsMON COTHEUHOUN PHEPTUU ISl HarpeBa 0acCEHHOB MOXKET
3HAYUTEILHO COKPATUTh MOTPEOICHUE TPUPOIHBIX PECYPCOB.

- Jlns mopnep:kaHusi TeMIepaTrypbl OacceiiHa Ha HYKHOM YPOBHE TpeOyercs
3HAYUTEIBHOE KOJIUYECTBO IHEPTUM, OJHAKO COJHEYHBIE CHUCTEMBI MO3BOJSIOT
COKpaTHUTh 3aTpaThl HA SHEPTUIO puMepHO Ha 50%.

DKOJIOTUYECKUE IPEUMYIIIECTBA:

- CokpaiteHue BbIOpOCOB YITIEKUCIIOTO Ta3a: UCIOJIb30BAaHUE KOJIOTHUECKH
YUCTBIX BO30OHOBJISIEMBIX HCTOYHMKOB SHEPIUH, COKpALIEHUE BbIOPOCOB
NAapHUKOBBIX Ta30B, CBS3aHHBIX C CHUCTEMaMH OTOIUICHHS, PaOOTAIOMIMMHU Ha
HMCKOIIaeMOM TOILTHBE [6].

- CoxpaHeHHE PEeCcypcoB: CHOCOOCTBYET YCTOMYMBOM IPAKTHKE 3a CYET
CHW)KEHUS 3aBUCUMOCTH OT OTPaHUYEHHBIX PECYPCOB HCKOMMAEMOr0 TOIUIUBA [7].
DKOHOMUYECKAs BBIT0JIA:

- JlonrocpouHasi S5KOHOMHS CpelcTB: XOTd NEpPBOHAYaJIbHBIE 3aTpaThl Ha
YCTaHOBKY MOTYT OBbITh BbIlIE, 00Jiee HU3KHE SKCIUTyaTallMOHHBIE PACXOIbl U

pacxoabl HA TCXHUYCCKOC 06CJ'IY)KI/IB3,HI/I€ IMPUBOIAT K I[OJ'IFOCpO‘IHOfI 3KOHOMHU

[6].

l'ocymapcTBeHHBIE CTUMYJBl: MHOTME IIPAaBUTENBCTBA  IPEJIAraroT

(1)I/IHaHCOBBIe CTUMYJIbI U CKHOKWU, YTOOBI CTUMYJIMPOBATh BHCAPCHUC CUCTCM
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COJTHEYHOM DJHEpPruM, YTO emie OOJbIle TMOBBIIAECT 3IKOHOMUYECKYIO
YKU3HECTIOCOOHOCTH [7].

3akaveHne. OBOJIONUS TEXHOJOTHH IMOAOTPEeBa  IUIABATEIHHBIX
0acceliHOB C HMCIOJB30BAaHWEM COJHEYHON SHEPTrUU TMOTYEPKUBACT BAKHOCTH
ATOW TEXHOJIOTUHU KaK yCTOHYMBOTO M dPPEKTUBHOTO PEIICHUS ISl BIAICIIbIICB
OacceitHoB.

CoBpeMEHHBIE  COJIHEYHBIE CHUCTEMBl OOECIEUMBAIOT HE  TOJBKO
3¢ (deKTUBHOE HCIIOIB30BAHUE SHEPTUU, HO M 3HAYUTEIbHBIE KOJIOTUYECKUE U
HSKOHOMUYECKHE BBITOJBI, COKpAIlas BHIOPOCH YITEKUCIOrO Ta3a W CHUXKas
HKCIUTYaTallMOHHBIE PACXO/BbI.

JlocTikeHnss B 00JIaCTM  COJTHEYHBIX KOJUIGKTOPOB U HHTETpaIus
WUHTEIUICKTYaIbHBIX CUCTEM YIIPABIICHUS IO3BOJISIIOT ONTHMHU3HPOBATh PabOTy
OacceilHOB, MUHUMHU3HUPYS IOTEPH SHEPTUU U MOBBIIIAS YA00CTBO AKCILTyaTaI|H.
B ycnoBusx pacrtymero cmpoca Ha BO300OHOBIISIEMbIE HMCTOYHHUKH DSHEPTUH,
COJTHEYHBIE CHUCTEMBI MOJOTrpeBa OyayT WrpaTh BCE Oojee 3HAYMMYIO pOJIb B
obecriedyeHur yCTOMYMBOTO 00pa3a Ku3HHU.

Takum 06pa3zoM, COTHEUHBIE CUCTEMBI 000TpeBa 0ACCEHHOB MPEICTABISIOT
co00H KM3HECTTOCOOHOE U YCTOMYMBOE PEIIEHUE C MHOYKECTBOM IPEUMYIIECTB

KaK C TOYKH 3PEHUS KOJIOTHUH, TAK U IKOHOMHUU PECYPCOB.
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