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AJIBTEPHATHBHBIE 1 BO3OBHOBJIAEMBIE UCTOYHUKH DHEPTUHN

VJIK 697.7

®AOJI KYEIIWA UCUTULI TUBUMJIAPUT A OT'A TIACCUB YIJIAP.
1-KUCM. BAK AKKYMY.JISITOPUI'A 3T'A BYJIMATAH YAJIAPHUHI
CAMAPAJIOPJINTH

H.P. ABe3oBa, K.A. Camues, A.Y. Boxunos, /1.Y. Aoayxamunos, b.T. [llonues,
M.T. Yayrmyponos, M.b. IlllepmaToBa

Maxonaoa naccus Kyéwiuil ucumuus musumiapu xaxuoa uxp opumuiean. Xoupeu
KVHOA MAMAAKAmM UKMUCOOUSMUHUHE 6apua mapMOKIapuod SHepeusi Meicamxop 6d
camapaoopauey 10Kopu 0yiean MexHoN02UAIApOan @Goudalanul OpPKAIU UCUMUW 6d
CoO8YmMUUL MUSUMAAPUOA CapaaHaémean Oupiramyy dHepeusi MAHOANAPUHU MAKCUMAT
dapadicada medcawea yvmudop Kapamuneau. Ly ypunoa sneu mypap-sicou ounonapu,
KOMMYHA-MAUUIUL, MAbMYPULL 84 UNCTRUMOUL O0OBbeKMIAPHU UCUMUUL 84 CO8YMUULOA
KYEWwl SHepeUACUOaH UCCUKIUK Manbau cugamuoa ooaranuwi opxanyu musumoa
UCMEbMON  KUTUHAOUSAH — 3Hepeus  cap@uHu  MUHUMALIQUMUPUUL  UMKOHUSIAADU
ypeanunean xamoa Gaon KyEwul ucumuul MmusuuMIapued 32a RACCU8 YUNAp YUVH
Towikenm waxpu Muconuoa OUHOHUHZ UCCUKIUK XUMOSACUMUHZ OUpunyu oapasicacuod
conumwmupma uccuknux capgunu 46,9 kWh/m’ (20,7%), uccuxiux yumoscunune uKKuHu
dapaxcacuda 47 kWh/m® (28%) ea uccuknux yumoacunune yuunuu oapasicacuda 46,9
kWh/m? (34,3%)ea nacaiieanu 6a uiy 6unan 6upea ampogp-myxumea uuxapunaouzan CO>
omuccuacu tiunuea ucumunaduean Mmaiioon iosacuea wucbaman 10,9 kg/m’ nu mawxun
IMUUIYU KETMUPUTLAH.

Kanum cyznap: Iaccue musum, paon muzum, Kyéut S3Hepeuscu, IHepeus camapaoop,
ucumuwi, mypap-s#cou OuHOCU, OAK-AKKYMYAAMOp, UCCUKIUK IJHepeuscl, naccug yil,
oupnamyu sHepeus Mandoanapu.

B cmamve paccmampusaiomcs naccushvie coiHeuHble cucmemvl Omonienus. B
Hacmosiyee 6pemMs OCHOBHOE BHUMAHUE YOeNAemcs MAKCUMATbHOU IKOHOMUU NEPBULHBIX
UCMOYHUKOB IHEPIUU, PACXO0YeMbIX 8 CUCMeMAX OMONIEHUS U OXAAHCOeHUs, 34 CHem
UCNONIb308AHUA  DHEp2ochepeawux U BblCOKOIPHEKMUBHbIX MEXHONOULl 60 6CeX
ompacnax 3KOHOMUKU CMpAaHsl. H3yueHbl 603MONCHOCMU MUHUMUZAYUYU NOMpedaeHUs
IHepeUuU 6 cucmeme 3a Cuem UCNOAb308AHUS COTHEYHOU dHepUl 8 Kayecmee UCMOUYHUKA
menia npu OMONIEHUU U OXAANCOEHUU HOBLIX IHCUIBIX 30AHUL, KOMMYHAILHO-ObIMOBHIX,
AOMUHUCTIPAMUBHLIX U  COYUANbHLIX O0BEKMos8, a maKdice YCMAHOBNEHO, Ymo 074
RACCUBHBIX OOMO8 C AKTNUBHBIMU CUCMEMAMU COTHEYHO20 OMONLEHUS HA npuMepe 20pooa
Tawxenma yoenvHuvlll pacxo0 menia ¢ NepéviM YPOSHeM MENI080U 3auumsl 30aHUSA
cocmaensem 46,9 kWh/m’ (20,7%), co emopvim ypoéHem Menno3auwumol yKa3bledemcs
cnugcenue na 47 kWh/m? (28%), u ¢ mpemvum yposuem mennosawumol - na 46,9 kWh/m’
(34,3%); npu smom evibpocur CO; 6 okpyacarowyio cpedy cocmaensiom 10,9 kg/m’ 6 200
HO CPABHEHUIO C NOBEPXHOCMbIO HAZPEMOU NIOUAOU.
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Kniouesvie cnoea: Ilaccusnas cucmema, akmugHas cucmema, COIHEUHAs IHEP2US,
9Hepeo3hhexmusHocms, omonienue, HCULOU 00M, AKKYMYJIAMOPHAs bamapesi, menioeds
9HepeUs, NACCUBHbLI OOM, NEPEUYHblEe UCMOYHUKU IHEPSUU.

The article discusses passive solar heating systems. Currently, the focus is on
maximizing the savings of primary energy sources consumed in heating and cooling
systems through the use of energy-saving and highly efficient technologies in all sectors of
the country's economy. The possibilities of minimizing energy consumption in the system by
using solar energy as a heat source for heating and cooling new residential buildings,
municipal, administrative and social facilities have been studied, and it has also been
established that for passive houses with active solar heating systems, on the example of the
city of Tashkent, the specific heat consumption with the first level of thermal protection of
the building is 46,9 kWh/m? (20,7%), with the second level of thermal protection, a
decrease of 47 kWh/m’ (28%) is indicated, and with the third level of thermal protection-by
46,9 kWh/m’ (34,3%), at the same time, CO; emissions into the environment amount to 10,9
kg/m’ per year compared to the surface of the heated area.

Keywords: Passive system, active system, solar energy, energy efficient, heating,
residential building, bak-battery, thermal energy, Passive House, primary energy sources.

Xosupaa OyTyH NyHGHA, IIYHHMHIACK Y30CKMCTOHNA KyPHIMII COXACHAA SHIH
WHHOBALlMOH TEXHOJOTWsJIAp Ba MarepuauiapjiaH (QOHJaJaHWII OpKaId JHEPrHs
camapajJop Ba TeKaMKOp OMHO Ba MHINOATIAPHH JTOWHXANAIITHPHII, KYPHUII Ba YyiIaplIaH
KeHr (oiimanmanumn OyiiMua KeHr MHKECHArd WIUIap amaira ommpwiMokaa [1-3].
Kymnaman, Y36ekucron PecnyGnukacu Ilpesupentunumnr 2022 iimn  2-nexabpia
nmzonarad [1K-436-con xapopura MyBo(QUK, KaliTa THKIAHYBUH DHEPIUsl MaHOAIApHHUHT
WIDTa0 YMKAPHUII KyBBATUHA YMYMHH X@XMUHHHT 30 (ousuaaH KYNpOFHra eTKaszuIl ¥3
akcuHu TomraH [4]. XycycaH, SHI'H TypAaru >HEprus camapajop Ba TEKaMKOp IAacCHUB
XamJia 3epo yilapHU JOHUXaNAIITHPHII, KypHII IOy KapOPHUHT amMajnii TaTouru 66
XU3MatT KUjiaau.

[laccuB OmHOMApHUHT acocWil KOHUENuuAcH cudaTHaa OMHOJIAPHM HMCUTHII Ba
COBYTHIL yUYyH 3apypuil dSHeprusi TanaOlapuHM aHbaHABUNH HWCHTHUII Ba COBYTHII
TH3UMIIApHUTa 9XTUEXK OFIMaran KypcaTkuaiiaprada MEHIMaIAIITHPHLI, OyHIa MaKCUMa
MacCUB Ba aKTHB KyE&MMI MCHTHIN THU3UMIAapHuIaH (OHAANaHHWII XaMAa XOHAa WYMAArH
XaBOHHHT PEKYIepalisICl XMCOONUTa TAabMHHJIAHUILIY XICOOUTa aMara OIIUPUITHINY Ky3/a
TyTHnraH [5-6].

Kyrunran acocuit makcan 3ca SHeprusgaH MHHUMan (oimamaHum OwnaH yima
SIIOBYM  OJAMJIAPHMHT KyJaWIMTMHHA MaKCHUMal Japakaja OIIMPHIN, IITyHHUHTHAEK,
YJIApPHUHT aTpod-MyXHWTra MHUHUMAJI TabCUPUAWUD. MuHHMan >Heprus OalaHCHUTa 3ra
OMHOHM KypHIIHHMHI OOLUIaHFMY KUHAMATH oJaTAard OWHOHM KypHira capdiaHaIuraH
capMOsIaH OMmMO KeTHIIM MyMKHH, aMMO TAacT TEXHUK Xapaxarnap Oy yHHH OyTyH
(oifmanaHUI TaBpHUIA TSKAMKOP Ba UKTUCOAUN (POHAaIN KIIaIu.

AnpaHaBuii OuHONapra HUcOaTaH MAcCUB YHIapHH HMCUTHIITA capQiaHauraH
WCCUKJINK DHEPTUACHHHMHI CONMINTHpMA ucTebMonu Hwmura 15 kW-h/(m?) nman
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OUIMPMACITMK KU McuTHIIra capdianagurad xucodui Kyssar wummura 710 W/m? nan
OIIMACIAK YYyH yJapAard WCCHKINK DHEPTHACH TMOTCHIMANN OajlaHCH KyHnmarmda
pexanamtupunann: 1\3 KHCMU  aHbaHAaBUIl yCyJJary MCUTHII TH3MMJIapH xucobura, 1\3
KaliTa TUKJIAHAUTAH SHEPrHs MaHOAIapy aCOCHIAry HCUTHIN TU3UMIIApH Xucooura Ba 1\3
KACMH OMHOHWM WYHZa SIIOBYM WHCOHJIAP Ba MAWIINKA XM3MaT y4dyH (olmaraHaguraH
KypuiMajlap Ba TEXHONOTHANAPAAH aXPalnO YMKaJuraH HCCHKIMK XHcoOura amanira
OLIMPHIIAJIN.

Ymby xonaTaa maccuB TH3UMIIApAa aTpod-MyXHUT XapopaTH, XaBOHHHI MCCHUKIUK
CUFMMH Ba SIIAII Y9yH KyJald (KOM(QOPT) MUKPOUKINM MIAPOUTHIA XaBOHU UCUTHII Y4yH
Kepak OyJIraH MakcuMai xapopat xucoOra oymHaau [7].

Amamuérna Typap KOl OWHONApMHM HCHTHIN TH3MMJIApH Yy4YyH DHEpPIus
TEKaMKOPJIMK Ba 3HEPIUS CaMapagop/IUKHH TabMUHJIAII Tajabinapu OwiaH Oupraiukia
3aMOHABHH MYXaHAWCIHK JKHXO3JAPHHU KyIjam TanaOraapu KOMIUIEKC XOnJa XucooOra
omuanmK 3apyp. Kywmmaman, IlaccuB Typap-oii OuHONapupa Oapya KOMMYyHal Ba
MauIIui 3XTUEKIAp Y4yH (QoHanaHWwiIaguraH OUpIaMyd SHEPrUsSHUHT  yMyMHUi
MCTEBMOJIM (MCUTHIL, UCCUK CyB Ba duekTp dHepruscu) 120 kW-h/(m?) nan ommaciuru
Kepak dKaHJIUTU Oenruianrad [8].

Hactmabkn xmcobmapra kypa [9], Typap-xoii OmHOCH “maccmB” OYIMINN YYyH
OMHOHMHI  WCCHKJIMK  HyKOTHMII  jgapaxacu amangarura HucbataH  90% raua
kamatupwmmu jgo3uMm. lly Owmman Ompra pecrmyOnnka Xyayaulapuna Kypuila&Tra
OWHOJAPHUHT MCCHUKIMK Myxo(a3acH Ba yH TY3WIMIIMHWHT Oab3W 3JEMEHTIapH YIyH 1-
ajBaija KeNTUPWITaH Tanadaap TabMUHIAHUIIN €TapiIuaup.

1-xaaBai
E?f;;;;( KE;E;;E:; TalIK{d JIeBOPJapu, TOMH, IIOJTHHUHT Po> 6.7 (m®C)/W
InmaHUHT UCCUKITUK KapIIUIATH Py >1,4 (m>°C)y/W
OitHa TpOQUIMHIHT HCCHKJIUK KapUIMIUTH Po > 1,25 (m*C)/W

JleBopra ypHapuiarad OWHaHUHT UCCUKIJINK KapIIUIUTH

20,
(TaxmMuHaH 0 IINKKA KYHIITaH Tadabmapy kadu Oup Xwr) Po= 12 (m™Cy/W

VHWHUHT KOHCTPYKIMSACHAA WCCHUKIMK KYNPUKIAPH MaKCHMal
Jlapaxxaa YMKapuO TalUTaHAIIN Kepak.

ITamomnaTuin TH3UMHOA €KyIIepaTOPHUHT IOKOpH

A peKyreparop KOPH | UK 75% nam toxopw, 80%
camapaJopyuru (Y4MKaJIMraH XaBo KUPYBUYHU TO3a XaBOI'da HCCUKIIMK N
Gepan) JIaH FOKOpH OVIica Ky/1a SXIIu.

Tamky Ba W9kH XaBOHUHT 0ocuM (apku 50 [1a Oynrangaru xaBo

nso < 0,6 h''.
AJIMAIIMHYBHUHUHT KappaJinuru

Anoxuia TabKHUJUIAI KePaKKH, KapaaaéTraH YHHHUHT ITacCUB KypPHJIHII Tajdabiapura
MOCJIUTHHH OCNTUIOBYM acoCHii oMWUlapiaH Oupu Oy TYrpu OaskapwiraH HCCHKIUK
m3omsnusAcuanp. by HadakaT Tamky Ba WYKH IEBOPIAPHWHT M3OJALMACHTA, OalKu
noiaeBopiapra, mudTaapra, mojulapra Ba Humadmukiapra xaMm terunumi. [laccus yitnap
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HUCCUKJIMK W30JIUACUHUHT aH4Ya KalluH Karjgamu (Xxarto, 30 cMm raua) OwnaH axxpainu0d
Typaju.

Ulynunaraek, maccuB yiulap coxara JOWp CTaHAAPTIApra MYBO(QHUKIUTH, YKOJIOTHK
TO3QJIUTH, XOHajapAa ONTUMal HCCUKJIMK PEKUMHHUHT, Kymail  HaMIMKHUHT
TAbPMHUHJIAHTAHJINTH, XOHA XABOCHHUHT ONTHMAl TapKUOWHWHT YpraHWITaHJINTH,
OvHONMapHM OMp TEKHUC MIAMOJUIATUIN, KOHBEKIMSA OKUMIAPHMHUHT WYKIUrd (“‘04mK
HIAMOJIJIATUIN’) XaMJa SIXIIH aKyCTHK XYCYCHSATIAp Ba EPUTHITAHIMK KaOW XyCycHsTIIap
Ba cudar KypcaTKuwiapu OyHnda MOCIUTHHA TabMUHIAII JI03uM [ 10].

[laccuB yiimapaa WCHTHII TabMHHOTH TH3UMJIAPUHH  PEXKATAMITHPUII  Ba
JOWUXaTaIITHPHINAA aCOCUH Taadmap Kyiuaarmwiapnad ubopar [11]:

- OnHOmapnma nepasza OWHaTapMHM WMKOH Ooprnda OWHOHHWT XaHyOmil (acammma
SKOMJIAIITUPHUIHN TABMHUHJIAIT OpKATH KyEIl HYPIAHUIIA WCCUKIATHIAH MaKCHMal
napaxana (oitnananumr;

- ICHUTHUII JaBPUHUHT SHT COBYK OHIIapuia paauaTopiu €KW WUCCHK TOJUTH MCHTHII
OWiIaH XaBO MWCUTHII TH3MMIIAPUHHMHT MaBXyJJIUrd €KW yinapAaH Oupraivkia
¢otigananmm,

- UCUTHII Ba IIAMOJUIATUIN TH3UMJIAPHUHMHT Tajad KWIMHAIUTaH YMyMHH KyBBaTu
OMHOHMHI MCHTHJIAAMral Maigonuuuar 1 m? yuyn 10 W nan omimaciuru kepak;

- OGuHOHMHT 1m? MaiiIOHNHA UCUTHII YIyH 3apyp OYJIraH MCCHUKIMK SHEPTUSACHHUHT
HMILTMK COJUIITHPMA UCTEBMOIH (= 15 kW h/m? KuiiMaTuaH OlmIMacIury Kepak;

- TYCHK KOHCTPYKUMJIADUHUHI Taja0 KWIMHAJAWUTAaH TacalTHPWIraH XaBo
YTKa3yBUAHIHK KOOWIHATH — Oapya TallKu TYCHK KOHCTPYKIUsIIapH opkany, ynapra 50 Ia
6ocum TyILITaH7a, XaBo aIMaIIVHyBUHUHT Ypraua KappaJuru
n50=0,3...0,5 h™! nan ommacnuru kepak [12].

Kentupn6 ytunran tanabiap maccuB yinapra HucOaTaH MaxOypHil OakapHIHIIN
KEepaKJIMIr¥ aHIJIaTagy Ba NIy OpKaIud Tamadiap acocuga KenTUpuO YTuira
KypcaTKuwiapra MMKOH KaJap Te3 dPUIIHII UIMKOHUSATHHH ApaTtud Oepain.

Aciuia TaccMB yHJNapHH HCUTHINZA TAaccCMB Ba (aon KyEMWH HCHUTHIN
THU3UMIapuIaH ¢Qoipananmnany. [laccuB ncutuin Th3umMu kKyn xoiwtapnaa maddod Tycuk,
STPHU OMHAa poMIIapH OpKaJli OWHOHWHT MCHUTHUINTA OYNraH »XTUEKUHH KOIUIAITa 3aMUH
saparagu. Kyimna kentupunran l-pacMaa 5ca (aon KyE&m HCHUTHIN TH3MMIIApHUTa dra
OWHONAPHUHT WCCUKJIMK TAabMUHOTH TH3UMHHUHT yMYMIAIITHPWITAH TPHHIATHAI
cxeMmacu KypcaTub yTunras.

1-pacm. @aon KyEnl UCUTHIIT
TU3UMIIAPUHAHT TIPUHITUITHAT CXEMACH:

I—ky€w cyB ucuTruyy;

2—y4 TOMOHJIaMa >KYMpaK;

o 3—0ak-akKyMyJIaTop; 4—Kymmmda
WCCHUKJIMK MaHOau; 5—XOHara KApHI;
6—XOHAaJaH YHUKHII, 7—HAacoc;
8—aKKyMynaTOpHUHT Oaiiniac JINHUACH;

2 4 9—HCCUKIUK IOKJIaMaCuHU Ka0yJl
KITyBun (AOOHEHT)

s
3
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Ma3skyp Makonaga IAacCUB Typap-KOH OMHOJAPUHUHT HCCUKJIMK TabMHUHOTU
TH3UMJIAPH  y4yH, pECHyOiuKa WKIMMHHA I[IApOWTHAAH KeMud YWKraH Xoija
TNOHMXANAMITHPHIILIA KyEl SHeprusicuaad (GoiganaHuIIHIHT MYXaHAUCIUK EHAANIYBIAPU
Ba Xucobjapu keiarupwiran Oymu0, ¢aon KyEmui MCUTUII TaAbMHHOTH THU3UMJIAPHJIAH
¢olimaraHmITaHa YHUHT UCCHKIIMK Ba TEXHUKABHI KYPCATTHUJIAPUHH aHHUKJIANT MacaJlacH
Kyimwiran Ba (aosn KyEmMid HCUTHII TAbMUHOTH TH3MMIIAPH MaBXKyJ OyiIMmaraH Xouat
OuJIaH COMUILTUPUITaH.

AKTUB KyE€IIl ~ MCUTHII  THU3UMIApHIA KyE€II  KOJJICKTOPUIArd  HMCCUKIMK
AKKyMyJIsITOpra CyYHrpa XoHara y3aTHiIaad, Ky€ml HCCHUKIUTMHUHT  IOTWIMIINHM,
AKKyMYJSIUSJIAaHUIIMHA Ba TaKCHMIIAHMIIMHH POCTJIAIl Haszapjaa TyTuiaau. VICCHKIMK
aKKyMyJsTopura sra Oymmarad ¢aoi KyEIl MCHTHII TH3UMHMHUHT OapKapop MaTeMaTHK
MOJeny HIIad YUKWIraH OYymu0, OMHO WCCHKIMK XMMOSCHHUHT Japaxaiapu Oyiinda
OMHOHMHT yMyMHUIl HCCHKIUK Oepum Kod3(h(UIMEHTH, MCHTHII MaBCyMHAAa OMHOHHHT
HCCUKJIMK HYKOTHIIN HUKHU UCCUKJIUK MaHOATapy, OMHO MYUra KHPYBYM KyEN HypJIaHMIIH,
Ba (haos KyEI UCUTHIN TH3UMUIAH KHPYBYM UCCUKIIMK SHEPTUsACH XUCOOHTa MaKIUIaHHUIIH
anukIasn [13]:

Qyn6K:[Quﬁ - (Q¢T + QKH + QI/IHM )vf]ﬁ]-[ 5 (1)
Oynna Qyy; —OuHONaH yMymuH HCCHKIMK HYKOTHIIHM; Qgr— aon Ky&m ucuTHI
TU3UMHUIAH KUPYBYH UCCUKIHMK dHEPTHUscH; @, -OMHO MuWra KUpyBYM KyEII HYpPIIaHUILY;
Quuv — WCUTHII MaBCyMHJa OMHOHWHT UCCHUKINK HYKOTYBYM WYKH UCCHKJINK MaHOaIapy;
V — KOJUIGKTOPHUHI' MCCHUKJIMK camapajopiur; & — kosuiekrop mapdod KaTiaMHHUHT
¢ dexTuB Hyp foTtum KodddumueHTH; [,-UCUTHII MocIamalapd HOMEHKIATYPACHHHUHT
HOMHHAJI MCCUKJINK OKMMUHHHT IUCKPETIHTH, YIAPHUHT TYCHKJIAApU OPKAIH KyIIIMYa
HCCUKJIMK HYKOTHIMIIM, Oypuak XOHAJApU XApOPATUHUHI KYTApUJIUILIY, UCUTUIMARAUraH
XOHaJIap OpKaJIM KeJIaJuraH KyBYPIapHUHT UCCUKIHMK HYKOTHINIIN OnnaH OOFIIHK MCHTHII
TU3UMHUHUHT KYTIMMYa cap@UHU Xpucoora onuml KodpdurmenTH ( KaOyll KWIMHTaH UCUTHII
TABPH YUYH UCCUKITHK capPuHn XpucoOmanuiapaa B,= 1).

Uccuxmk akkymynsropura sra Oymmaran (aon KyE€ml WCHTHIN TH3UMUHHHT
OapKapop MOJEIUra acocaH:

MpesAnes | MwAw | Nndn | "adn, Mok

_ Rpen)i Ryt Ry i Ryi Rproi
Ko, =By - ; Q)
6TTYM

oyana Ku ., i — Moc paBumina, 1-, 2- Ba 3-UCCHKIUK XUMOS KaTJIaMuTa 3ra OynraH OmHOTra
Oepuiiaural  TPAHCMHCCHOH HMCCUKJMK y3atuil kodpduimentu, Br/(m?> °C), ucurnm
TaBpu YYyH MCCUKIMK cappuuu XxucoOmammapaa By=1; Myeg, My, Ny, Ny, Nyp - ATOXHIA
Tycukap (aeBopiap, mudTiap, MOLIap, KAPUII SIIMTH) HUHT TAalIK{d XaBora HucOaraH
XOJIaTH, TallKd XaBO OWJIaH ajoKa KWIMaiauraH TYCHK Yy4YyH XapopaT (GapKuHH
KkamMaitupuin KoepPUUUenTH; A epop Amugr Anon » AnepasaAiupum suprsy — TAIIKA O3aHAHT
MaiIOHH, MOC paBHWIIAa JAeBopiap, MHUQTIAp, TMoUIap, JAepaszanap, OWHOra KHPHII
SUIMKIapW, M, Ryenop » Rungr Ruon Ruepasar Ricupum swurn — UCCUKIMK  y3aTHIIra

KapIIINK, MOC paBWIIIa AeBopiap, MudTIap, Iouap, aepasainap, OWHOTa KHPHII
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SIIMKIapH, m?, Agrryw — OpMynana xucobra ONMHTaH OWHOHMHT 0apya TalIKu
TYCUKJIAPUHUHT YMYMHUH Mai0Hu, m?.
Hentrin paBpuna TabMUHOT XaBOCHHMHT YpTada 3UWIMIHM KyHumarn QopMmyiagaH

TOIMIAIN:
353

P33 = 373405 (tumn—toamen) 3)
OyHIa Py, — MCHTHII JABPHJA TABMUHOT XABOCHHMHI ypTaua 3HUWIMIH, KI/M’, tyge —
MYKH XaBOHHHT XHCo6uit xapopat, °C, gy, — TALIKK XaBo xapoparti, °C.
Kyyox — OWHOHMHT yMyMHH HCCHKIMK Oepum  Kkodopduimentn Kyhumarnda
anuknanaau: Br/(m? °C):

n v i3 K
KynﬁK _ Cyuc xaB::;;lz Pxjs K 1 . (4)
OyHna Cy,. — XaBOHUHT HCcHKIMK curumu, JK/(kr °C); n,, — ucutnmn  MaBcymuma
OWHOJAark ypraua XaBo JIMAIIMHUIN KypcaTkwdd, l/coatr; By, — OMHOZAarm XaBo
XOKMHHUHT KaMaluil KOAPQUIUCHTH, Py = 0.85; V,x — OWHOHWHT HWCHTHIAJUTaH
XaKMH, M>; Pxys — UCUTHII NaBPUIA TAbMUHOT XaBOCUHHMHI ypTaya 3U4IHIH, kr/m; k1 —
[OTnapra TymaérraH Kaplid MCCUKJIUK OKUMHHHUHT TabCUPUHU XHCOOra OJUII
K03 puIeHT .

Hccnknmuk  MaBcymMuiia OWHOHMHT  yMYMHH MCCUKIMK HYKOTHIIH  Quuii1 23 -
KyHuaaruya:

Qynin1,23 = Kyuo1,2,3HDD Agrryw 5 (5)

Oy epna: Kyue 12,3~ MOC paBuiia, 1-, 2- Ba 3-HCCHKIMK XMMOS KaTjamura sra Gynraun
OMHOHMHT yMyMuii nccukimk 6epun kodppuumnenrtu, Br/(m?°C); HDD — TOWKEHT maxpu
yUyH MCUTHII JaBPHU IPayC-CyTKaIapUHUHT XMCOOMH Kypcartkuunapu, °C-cyT.

@®aon KyE€mMi MCUTHIN THU3MMUJAH KHPYBUM HCCUKUK 3HEPrusicd KyHuinaru
(dhopmyna Epramuia aHUKIaHAIH:

Qyurs = 0.44H, AKKle 5 (6)
Oynna H, — Ky&m HypranMImMHEHT atMocdepanan Tamkapuaaru okumu, kWh/m?; A
Ky&Il CYB UCHTHII KOJUIEKTOPIAPMHUHT YMYyMHI 103aCH, M,
2-pacm. ComuiutupmMa UCCUKINK
L 1 HUCTEBMOJIUHUHT UCCUKJIUK
St |2 XUMOSJIApUHUHT JapaxKalapu
| Oyiinya y3rapuim:
1-aon Ky&rm ucutui
TH3UMUIaH (oHaaTaHIIMAaran
X0JaT y4UyH;

KKYy©

HCTeBMOJIH, KBT-coat/n?
=
%3] vl
=] o
L .

COJ’[HII[THpMa HCCHE/JIHK

0 L2 2-0ak-aKKyMyJsTopcu3 (haod
HecHKTHE HecHKmR HecHKTHE .
XHMOSCHHHAHT [ XUMOgCHHHHT [1 xuMoacHHHHT 1T KyeH_I HCUTHLI TUBUMUJAH
AepaEnc FRpaEach AApaRacH ¢olimanaHuITaH X0NaT yI4yH

HCcCHRIHK XHMOACHHHHT mapaxanapa
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2-pacMIa TYpAM MCCHUKIMK XHMOS Japakaiapura dra Oyiran OWHOHHUHT
CONTUINTAPMA WCCHKJIUK HMCTCHMOJMHHUHT Y3rapwiid, 2-)KaaBaiga 3ca OMHOHWHT HIUITHK
COJIUINTAPMA HCCHKIUK HCTEhMOJIH OViiMua TaXpuOaBWii Ba XHUCOOMH HaTHIKaJIap
kenrtupwirad [14].

2-xaaBal

Hccuxuk XUMOSICHHUHT BUHOHWHT HWJUTMK CONMIITUPMA HCCUKIIUK HCTEMOJIU
napaxanapu kW:-c/m?

TaxxpubaBuit Xucobuii
Hccukiuk XUMOSICUHUHT 218,9 226,4
1-napaskacu
Hccukiuk XHUMOSCUHHMHT 151, 8 167,6
2-napaxacu
Hccukiuk XHUMOSCUHHMHT 1234 136,9
3-napaxacu

XucoOuii mHaTwkandap Taxamwaud. Onub® Oopunran XucoOWit  M3TaHHUIILIAP
HATWKaJapUHUHT KypCcaTHIINYa, KapalaéTraH OMHOHM MCUTHIIAA, TOIIKEHT MIaXxpH Y4yH
WCCHKJIMK XUMOSCHHUHT OMpUHYM Japaxacuaa, 0ak-akKyMyJsITOpcu3 (aos KyE HCHTHNI
TH3UMUIaH (ONTANTaHMITaH XOJIaT/a CONUIITAPMA UCCHKIIMK MCTebMOonuK 179,5 kWh/m?
(20,7%), MCCUKJIMK XUMOSICHHMHT UKKUHYM aapaxacuna 120,7 kWh/m? (28%) Ba ucCHKITHK
XUMOSICHHUHT yunHur napaxacuaa 90,0 kWh/m? (34,3%) ra kamallTMpHII MyMKWHJIHTH
AHUKJIaHIH.

3- pacMza UCCUKIMK aKKyMyJIATOpUra sra 6ynmaras (aon Ky€m UCHUTHII TU3UMUHH
Kymnaragaa OMHO MYMIArH XapopaTIapHUHT BakT OYiuda y3rapumu xamja aHbaHaBHUH
VCUTHII THU3WMUHHUHT HCCUKIMK FOKIAMACHHUHT COATIHK Y3rapuIIIApH IUHAMHUKACH
KENTHPHUIITaH.

—
o
|

|
[F]

0 30 60 90 120 ]56 lSGI
BaKT, CYTKA

CoaEmTeEpMa HeCHRTHR HeTehaoad, Bricoat

3-pacMm. Mcutim maseymu (15.10.2019 - 15.04.2020 iiit) na anbaHaBUi HCATHII
TU3UMHU UCCUKIIMK FOKJIIAMACHHUHT COQTIMK y3rapuiuu: 1- ¢haos Ky&ur HCHTHII TU3UMHU
Oymmaran xonna; 2- Gaos KyEmr HCHTHIN TH3UMH OYIITaH Xolaa
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buHO Ba MHIIOOTTAPHM MCHUTHUII TH3UMH cHpaTHaa 0aK aKKyMyJISTOpPCH3 KyEIl CyB
HCUTHUII KOJUICKTOpiapuaaH (aon KyEmIMiA WMCHTHIN TU3UMIAPH KYJUIAaHWITaH[a,
¢oiimananmnranga TOMKEHT MIaxpyu yIyH OMHOHHWHT HCCHUKIMK XUMOSICHHUHT OWpUHYH
Japakacuja CONMIITHpPMAa MCCHKIMK caphuanm 46,9 kWh/m? (20,7%), HCCHKINK
XUMOSICHHMHT UKKHHYU napaxacuna 47 kWh/m? (28%) Ba HCCHKJIMK XMMOSCHHHHT YIUHIH
napaxacuna 46,9 kWh/m? (34,3%)ra kamalTupuIIra SpUIIAIAM Ba Lly Owian Oupra
aTpod-myxutra ynkapuinaguran CO, dIMHCCHICH HMINTa UCHTHIIAIUTAaH MaiIOH 03acHra
aucOatan 10,9 kg/m’ Hu Ba OuHOmA KYWWIraH KymMM4Ya yCKyHasap, Y3-Y3WHH KOILIALI
Mynnatu 16,3 AHTHA TAIKWT STHIITN aHUKITaHIH.

XyJaoca. FOkopuaarm MabiIyMOTJIap acocujaa KyHuaaruda Xyjaoca KHJIHILIAMHU3
my™mkuH: [laccuB Typap-xoit OmHOMapmma Oapua MaWmIMi 3XTHEKIAp yUyH OHMpIaMun
SHEPTWSIHMHT YMYMHUH HCTEBMONH XaXMH, WCHUTHINTA caphiIaHaguraH MCCHUKINK
SHEPrUsICHHUHT COJIMIITHPMa uctebmoiy, “TlaccuB” OYnummM y4yH YHHUHT WCCHKIIMK
WYKOTUII JapaKaCHHUHT aHWK Taladblapu KypcaTwimu. XUcoOlalmiap acocuia OJUHTaH
HATWKAJAPUHUHT KYpCaTHIINYA, Typap-KOi OMHOJNAPMHU MCUTHIIIA, TOINKEHT HIaxpH
VUIyH HCCUKJINK XWMOSICHHUHT OWPHHYH Hapakacunua, Oak-aKKyMyJSTopiapucu3 ¢Gaoi
KY€ UCUTHLI TH3UMHJIaH (oiJaaHIIraH X0JaTaa COMMIITHPMA UCCUKIHK HCTEhMOINHH
179,5 kWh/m? (20,7%) ra, HCCHKJIMK XMMOSCHMHMHI MKKUHYM gapaxacuaa 120,7 kWh/m?
(28%) ra Ba MCCHKIMK XMMOSCHHMHT yuuHuM xapaxacuma 90,0 kWh/m? (34,3%) ra
KaMaWTHPUII MyMKHH 3KaHIUTH KYPCATUIIIH.
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