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Aunatatsiya: Wagoloda Eombfaateiyalaiigen quveeh el T bnlleRtarining podglif-
fexmik somaradorfiyint cohfrinh tedgly qiftngan, CHE barilpan ekaperimental (adgipetior petisida
shuga o xehash wne va have kellekiorlar bitaa solishtfrgpande “mne + hown ™ Bitick rejimida
Hr.fﬂ.r.!rﬂrﬂgnn hﬂdﬂhﬁuﬂuﬁrﬁ H‘u}mﬁ "wpris iy T.I";I:I'ﬁ"l.h’l‘ kol bvars mmmlming
artigoha ekaenligind aniglavgan. Havo ok relimida bowmbincistralashman guvesh “sev + hava”
gizefiriall kollebioviming o'facha stbalid semeradorligl o = 48, sennd sk refiedielo exs
=051 a eeshky arichi oroatongonr. Iohich efigifpm  bombimatsivelaseman guyvosk an-fms
gisetirich kollettorining “sirv + have " stk mefiodda o racka kel samaradortig l}:fr =057
wharnlig ko ‘reasitgan. bebfal chiqifpaen kombinambmlazhemn quyosh one-fumvo aizdiefsiy kollskmosids
“wy + herve " taiiteh rofianide chiqioh jowdingd oouglil devhuveliloening  hoevovory ames raviaal
A, 42 °C fhavo) va 45, 50 °C fra) gocka ba Tichi aiviba ergali aniglaggan

Kaliv so'slar: Choosk energivas, bombintevalovrean guvosh “anthom ™ gizdinid
kollaktart, ishohi fivm, energiva samaradoriik,

Abstract; The article examinay the fmprovement of the heat-weclmicn! afficimey of the
contbined solor “watersgir” coltector, Ar @ rendr of the conducred expartmental srurftes, compared
tr wivrihar werter el air enllectors, it war determnined thay the efficiency of the combimad solder
fwter + adr” haating collecrar fn the “warer + air® heating mrode i sgperior, & i beared on the foer
that the everege daily efficiency of the combined solar Pwaler + wir” heatlag collecior in e air
Meating mode & i =048, and i =051 i the warer heating avode. Jr is shown thar the sverage daily
efficiancy of the devaloped combined solar waler-air hoating collcror b e Swetar |+ e haeling
miode is T = 0,57 In the developed combined solar watar-nir heating collactor, fn the "warer 4
il el wnode, i fonyperatinre of e beat coreiees of the owilel i A0, 43 °C faiv) amd 4559
C reander, respeciively,
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Enengy efficiency

Dhnyoning rivojlangan deviatlarining energetika strategiyalari tablili shuni ko' rsatadiki,
igtisediveinmg wrli eomoglarida an’anaviy energiva resurslaring tejash va energiva ssmaradordignd
petlirish mubim :,l:'ﬂ.p]iﬂh heoblonad:, Shay halan H'rgnmuh, i:-l.:iq:lm rn.ll'p'nnl].l.r.id.l mnhzulol
clishfirish tannarxidagi energive sempatlenning ulushi 0% dan %% mcha ashkil etséi. Shu
munosabar bilon gayia tiklanovehi energiva maabaloed asceidegs esergiva va resurs tejovchi
mmavidsion  tesnologivalomi  yarufish va jony etsh  hsobim  yogilei-encrgetikes  balansi
strukmarasing diversifikatsiva qilish jahonda kaita ahamivaiza ega [1].

Respublilnmizda aholini sifoti va vzluksiz meva-sabzavot mabsulotlari bilan ta"minkash
magsadida issigxona majmualarind rivojlantivishgs, issigrona mahbsulotlard ishlab chigarishning
energivo sarfinl kunoytirbsh mogsadida vaogl snsnomrdy energhn va resacs tejumkor ssagrona
pafmualan barpe ctishgn alohsda ¢ vibor garatilmegda.

Birosg, erishitgan ijohey ilmiy natijalarga, snmonaviv energiva tejamkor quribmalamdng poriy
clilishigs guramesdon, issguonsds elishlirilgan  mevo-sabemvellnming  tnoarxids  enrgiyaning
alushi  vugorilipicha  golowogda. Shu bilan  birgalikds  issigxonn majmualariniog  optirmal
mikroiglitnini yerutish welusn issiquoena huvosining Esiglik-numbik rejimini w'minlash nximidas past
potentsial quyosh ssigligidan samamli foydalanish hozirpd vagida ctarli darasjada o' rganilmagan.
Shu mimosabal bilun Sskgpronolnomang hevosige issiglik-onmlk bilin shhsy berish v ssoglik-
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oamilik parnmeirlarin optimalishiinish wchon kombinoisivalshgsn quyosh  quoilmalarin ishisb
chigish dolzarh hisoblanadi [2].

Limuman olgada, | pekior ssiguononing encrgive isie'moel mommean | MY clekir va 2
MV lssiglik enerplyasin tashkil giladi. Mahsolotlie nereida energiys tashuvehilaming vigos
o'zign xos porxing hisobgs olgan bolds, oubsalol toemrsin sezferll doajsds pasaytivish v
rentabelliknd oshirishga fagat coergiyvn xarajatiarinl kamaytirish onqali ershish mumbkin {3].

lards yugori va sifat  meve-sabravot hosilink olish ochos optimal  issiqlik
paramerlen bilan kemkh miksoighim (havoni energiva va resurs somarsdor moraemlash, e i
varatish zamg, Tmlq::nmhrd.l ctishtinladigan meva-sabaavotlaming hosildocligining oshishi ke'p
Jheigdon issigromming  boromd ve oembk cgjinson @ minksl demposigs bogtlg, O metiln
sexnologiva va emergiva ise'moli norxids mevied bo'lgan  wshbu  munmmonimg - dolzarh
echimlandan bir Esixoanleds eosrgive va pesurs tejavdligan, Sskprooalaming hrvosigs ssiglik va
namlik bilan ishlow beradigan quvesh issiglik-nunlik tizimiandan foydakanish nubim hiseblanadi,

Hueirgi vagtda, energiva umnm:in:ll;uuu; pasiligi, Lrneusport rarnjallarining visqoriligs,
cholegik bargurorlikning Eeskindashuyi va en’anaviy tahily yogil®s zaheralarining kamayib bosshi
nifavhi  migobil |E|q|'.|.l: ta'minati  terminnm  ishisbh ::'|:|.||;||.'|.|1 wmrunyall  yureaga  kelmogda,
Iszigronalnming on m'..l_l.r Esiglik la'minod tamlaming encrgva tgjamkor altemativiandan bir
qayta tiklanadigan energiva manbalari {(quyosh va issiqlik nasoslari yordamida past potensial
:mqhkdn Ffoydulnnish)y ssosida issigronalnmng  kombinssiyaleshgin  guvesh  issiglik-mmmlik
t'minoti tizimbardic [4-10). Bunday tdmlar issigronalar havosiga issiqlik-namlik rejimini
tn'minlgsh bilan birgslikds sn'amaviy cocrgiva manbabann: by pae. swyug, gatilg ognok
wvolpilg'ilar va elekor energivasii tejalishing @' minlovehl energive lejambor va ekologik o
texnolosivalundis.

Tadgigotlar shuni ko rsaediks, achgn havoning o nachs kunlik harorn = -6°C bo'lgan
sovug kunlarda ungi refimda issighk yakdamas 6,31 kWi pa onadi. va'ni 34% ga ko payadi va 25,1
KVI ga velsdi. Quorshi shahri shoroitida kunduzgi rejimda issiglik yuklnmasi 5,89 KV go komayadi
va 16,21 kVind tashkil eradi [5).

Tajribi issigaonasi issaglik balansming energet® tablil shum ko' rsatadiia, ssigxonan g
ishlatich rejimida devor orgali E=iglik yo*gotilishi isitish tizimining issiglik yuklamasini 79-831% ini
tnshkil etadi. Kunduzgi rejimdn havoga issiglik-namlik bilan ishlow berish tizimi ongali Kintiladigan
quyesh isiglik ogimd umumiy issiqlik balansining 28% ini tashkil etadi. shaffof goplama orgali
kirgan qimi can 40.8% za teng bo'lishi aniclandi [10-15].

Ko'p villik adgigotlar ssosids bz foydali maydoni 100 m* bo'lgan eksperimental quyosh
msigromasin ishish chigdik (l-rmsmp Fliperimental quyosh iudigonssi quyidam  geometrik
o ichomlarge cun: kenglyn - 6 m; wombgl - 18 m, bajmi - V=300 @, lshisb chispilgnn
eksperimental quyash isiguonasida an'anaviy isitish tieimlar va ventilvatsiya havosiga issiglik va
anmlik Bilan ishloy berish vehun qo*shimehn teim movjud. Havogn ssiglik va nomlik bilan isfkoy
berish tizimi hovoni ventibvatsiva qilish, isitish va naminntivizh fnktsivakarink bajamdi,

i 1 :

pemeamannss 1 IR,

Ferasm. Fopdali savdend 100 m° o lean tajribe iodgconey semas,
Flsperimental quyosh issiqronasining isskg mavsemdagl harorat rejimind tahlil gilish shoni
ko' matodiki, bohords issigxonoloming ichki havosining haddon teshgen gizishs (A l-ta)
fufayll etkazib benladigan ventilvatsiva havosind namlantirish va sovotish miab qiinadi (2-rasm),
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2-rasm. Issigxonada tashyi have (1) va ichki havo harovatining o ‘wgarvishlar grafigd (6,.).

Shunday qilib, quyesh issiqxonasining ventilyatsiya havosini Isitish uchun zarur bo'lgan
ssiglik energiyusi issigxomlaming venundy eoergiyi balassidy 18-20% i tesbilal giludi (3-msn).
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Seravm. Qurshi shahri sharoitida 100 w® foydali maydonga ega quyosh issigvonasining
energiya balansining twzilishi.

[ssiglik energivasini tejash magsadida havond issiqlik va namlik bilan ishlov berish tizimi
kombsnarsivalashgan  issiglik  akkumulyatordi  quyosh  suv-havo  qizdinsh kollektoed  hilan
w'mmlpngan, Kombimatsiyalangan isseqlik akkumulyntorhi quyosh suv-havo quedinish kolleklori bir
vaqining o'zuda bavoni suglik va namlik bilan ishlov berish tizimn uchun zarur bo'lgan suv va
havoni isstishm " minkaydi (4-msm),
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d-rasm. Kombin Issiqilk akkumuiyatorli quyosh suv-havo qizdirish Kollektori:
1, 2-suvning kirish va chigishi; 3, 4-have Kivish va clhigishi; S-issightk akkbumulyatori Korpusi; 6-
have kanali; “-suv Ranali.
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Hisoblash natijaiari 1.2-jshallarda kebtinilgan.
Il
Hisoh natijalan (=25 "C, o =S0%).
Teshys huroral l 25 g
Qishda tashgi havoning nishiy namligi 0 50 L
Mamlik migdor ik LR 51 gﬁ"‘l:}g
Issigronada havo haromail | 59 20
Emagronsda nisbiy mimslik i a0 Y
Namlik migdori iy 18,70 wkg
Barometiik bosim P 100,335 kFa
Havo sarfi Gy 1000 m'isont
Maimlik (i) ige"moli We, 23 kpfsoat
Hisob natijakar (4=30 "C, o =35%,),
Tashgi barond & El T
Qrishda tashei havoning nisbiy namiig 0 35 *a
Namlik migdori o o236 gke
havo harorati e 20 C
lssigxonada nishiy namlik [ 5 T
Nomhk mbgdor [ 10,9 kg
Barometrik bosim Py 101325 kPa
Huvo sarfi G LLEY m'fuoal
Namlik (snv) iste'moli W 108 kp/soat

Shunday gilib, havoga issighik-namiik bilan ishlov berish uchun issiguonads bodring
eiishiirish wehim smnw bo'lgen nomlik sefimind seqlash vchan oy, =7T3%, tExminan G~ 1000
m'/z0at (0,36 kp'sh havo ogimi terligida, o'racha 2,00 3.8 kp/soar namlik 1aiab gilinadi.

Isigrona  bavosini gladinsh, seatish, nambotidsh, goshimcha issiq suvy alish v
ventilvatsive bavosiga siglik-oumlik bilan ishlov berish Usimbnng sxemasi (S-rman) kbl
gilingan ho'lib, bunda  havond isitish, sovutish, quritish va namlash imkoning berdi va ba tizimdan
go'shimehn rovishdn er csti baprogol isitish va bsiguonada ctishtrilayotgan meva-sabeavodlami
tovmchilatity sng®orish wchon issig suy ham olish mumkin.
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Serusmy. Pusigvonalardn havoga iodglik-mambik bilan ishbov berish uchun guyosh ivitivh-
marm hriirisdy Ainived:
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l-sovug suv uchun rezervuar (bak), 2-kembinatsiyalashgan quyosh suv-have gizdirish
kollektori, 3-nasos, 4-ventilyator, S-forsunka, 6-poddon, T-sovutgich, 8-¢jektor, 9-pelinissigxona,

Havodagi issiqlikni olib tashlash refimida kombinatsiyalashgan quyosh suv-havo gizdirish
Kollekion 2 dun suv nasos 3 orgali sugonsh kamerasigs forsunka § yoedamida sepil beriladic

Adisbatik jarayonds havo sovutiladi, sovutilgan havo aralashmasi cjektor 8 ga kiradi va
havo va suv aralashmasi o'masida issighik-massa almashinuve sodie bo'ladi. Sovutilgan havo
issigronening kerukh nambk ve barorat repummi saglavdi. Havoms wsitish rejumida nasos 3 va
sovitgich 7 o'chinladi. Isitilgan atmosfera havosi issigronaga kimadi va  haroral  regimani
W mmleydi. Dastlobki sinoviar asosda ki gilmgan tzm wkomillashtinld va ssigromads havoni
issiglik va namlik rejimiga ishlov berish uchun aralash issighk almashinuy qurilmasi bo'lgan
issigrona havosigs issiglik va naunlik bilan ishlov beradigan kombinatsiyalashigan quyosh suy-havo
qizdirish kollektorli va aralash issiglik almashtirgichli pelioqizdirish qurilmasi ishlab chigildi (6-
rasiu)

Takli qilingan kombinstsiyalashgan quyosh suv-havo gizdirish kollektorli va aralash
wsiglik almashtirgichli geliogizdirish qurilmas: issiqxonalar havosini sitish, sovutish, quritish va
numlantirish imkonini bermdi va bu tiamdan gostumcha rvishda er osti tuprogni isitish va
issigxonada etishtinlavotgan meva-sabzavotlami tomchilatib sug*orish uchun issiq suv ham olishda

foydulaniledi (6-msm) [8-10]

terasm. Kombinatsiyalasigun guyosh suv-haveo gicdirish kollektorli va aralash isvighk
almashtirgichli geliogizdivish gurilmasining umumiy ko rinishi

Tajriba queilmes (6-rasin) kombinstsiyalsshgnn quyosh suv-havo giedisish kollektordi va
aralash issiglik  almashtisgachli  geliogizdinsh  qurilmasida  issiqlik  tashuvchining  tucli
tezlik va sarflasrida gidrodinamik va issighik almashinuv jaravonlanini modellashtisish va tajoibaviy
tadgiqot qihish uchun mo' jallungan. Havoga ssiglik-namlik ishlov berish Uzimimng asosiy issiqlik-
texnik qurilmasi past potensialli vassi kembinatsiyalashgan quyosh kolkekton (KQK) hisoblanadi
6-rasimda ishinb chigilgnn Kombmaisiyalashgan quyosh suv-havo quzdirish kollekiorlt v amlash
issiglik almashtirgichli geliogizdirish qurilmasining tajnba qurilmas: ko*rsatilgan,

Havoga issiglik-namlik bilan ishlov berish uclum kombinstsiyalashgan guyosh suv-havo
qizdirish kollektori va aralash issiqlik almashrirgichli geliogizdirish qurilmasi issigrxonaning
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baroral-namik rejimining mutematik modeli mikroiglimmi i’ minlushming mubandislik tamlan v
atrof-mishit, ichkd havesining issiglik-tesnik parametriarin n‘ql;lnmirri hisoban olgan holda ishlab
chigilgan. Hovogn issiglik-nnmlik isklov bensh trunli ssigronnning isiglik va aumlik balassin
hisoblash tenglamasi obingan va ushbu tenplama isslgyona namlik rejimini ta"minlashda zare
anmlik miqdorin aniglash inkonin beradi

O'tkanlgan tajriba wdgigotlari asosida ishlab chigilgan kombinatsivalashgan quyesh suv.
havo gizdirdsh kallektorli va arabash issiglik almashiingichll geliogizdicish gurilnas Soecthave™
guediniab repmadn shlagandn Gsighk mehavehming haromb mos. mvishda 40,420 (havo) va
45,.50°C (suv) gicha vetishi aniglangan bo'lib, issigronn havosign ssiglik-namlik bikan ishiov
berish tuni schun mogbul parmmetrlar hisoblonodi, Masos vondamidn suvy quyosh kollektorigs
vubsoriladi, w erda 45-50 *C haroratgacha qizdirilsdi va tl.lpu.n!.l.r orgali Tael klepaniar orqali amiash
issiglik plmashtirgichyn yuboriladi, Kirssh va chigish suvining harommii sermometr belan o' lchomodi,
Suv ogimi ogim o°lchagich yordamida o'lchanadi. Suv quvurining weunligi bo'ylab bosimaning
vo'gulishi differeaisial bosim o kebagich bilon o lehanodi.

Kombinatzsivalashgan guyosh suv-have giadirish kollekiworining gidrodinemik  sefimi
wagronaning  havosign deaglik va pamlik bilan shloy berneh tizimdaoning aseuy Seiglik
puirodimnmik peramseirlan vn samamsdorlignd scxilarl damjadn @'sic qilacds. Shuning uchun ish
hr.-rmli:m:mhﬂ-.m quymsh sav-have qisdinsh kollektorida suv va havoning gidrodinamik harzkat
rejimi o' rgnnib chigildi,. Kombinstsivalashgan guivosh suv-bovo gizcinsh kollekior quvurlanida suy
va havo harakati paytida gidrodinamik harakat holati £ = f{Re) bo*yicha o'tkazilgan cksperinmental
tadgigotler natijalar &, %-msmlonds keltirilgan,
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Eksperimental tadgspetiar shunga o'ashash suv va have kollekrorlan bilan solishtirganda
sy = have” isiteh refimids bidashtinlgan kombinatsivalashgan quyvosh sov-havo gizdirish
kollekion  samarsdorbigining  orfsgecha ckanligom ko'rsagdi,  Hove  isdssh rejimeicda
kombinatsivalashgan quyesh suv-have gindinsh kellektorming o'riacha sutkalik samaradorligi
fj = 0,48, sovnl isitish rejimida esa f§ = 051 mhﬂh!:ﬂthhbdlqﬂpukmthﬂnhgu
quvosh  sn-have  gizdirish  kollektorining  “suv + hawo™  isitish refimida  o'rtachn kunlik
sumamdordigi f,. = 0,57

mmmmumpwmh suv-lave gizdirish kollektoridn “suv + havo™
isiteh rejimida chigish jovidagi issiglik tashuvchilarning harorati mos ravishda 40, 42 °C (havo)
vt 45, .50 °C (suv) gucha eimdi,
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