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AHHoOTanus. B 1aHHOM cTaThe MpeACcTaBICHbI PE3YJbTaThl MPUKIIAIHOTO HAYYHOTO MIPOCKTA,
HaIpaBJICHHOTO Ha Pa3pabOTKy CHUCTEMbl HUCIAPUTEIBLHOTO OXJIaXKICHUs, (YHKIIMOHUPYIOIIEH Ha
OCHOBE COJTHEUHOH PHEPrUU C MCIIOJIb30BAaHUEM COJICHOM BOABI M 0€3 MpuMeHeHus Hacoca. B xome
WCcCeIoBaHus ObUTH MOAPOOHO W3Y4YEHBI TEOPETHUUECKHE OCHOBBI TEXHOJOTHUN HCIAPUTEIHHOTO
OXJIQXKJEHUS, @ TAaK)Ke MPOBEACH aHAJIU3 COBPEMEHHBIX CHUCTEM HCHApPUTEIBLHOIO OXJIAKICHUS,
MPUMEHSAEMBIX B Pa3IUYHBIX CTpaHax MHpa. B TpaJWIMOHHBIX CHUCTEMAX HCIAPUTEIHLHOTO
OXJIXKACHUSI OOBIYHO MCTONB3YIOTCS HACOCHI AJIs LUPKYJSLUU BOABI U BEHTUIISITOPHI LIS CO3aHUS
BO3JIYIIIHOTO TIOTOKAa, YTO TPUBOAMUT K YBEIUYEHUIO DSHEPrONOTPEONICHUSI W TOBBIIICHUIO
SKCILTyaTallMOHHBIX 3aTpart.

B pamkax pmanHOro mpoekra Oblla MpeAJIOKEHAa HOBas KOHIICTIHS OECIOMITOBOM
XOJIOAWIBHOW YCTAaHOBKM, OCHOBAaHHOM Ha €CTECTBEHHOM MPOLECCE WCHAapeHHs BOAbl H
WCIIOJIb30BAaHUU DSHEPTUM COJHEYHOTro u3iIydeHus. OCHOBHOM 1IebI0 pPa3padOTKU  SIBISETCA
CHIDKEHHUE 00IIIero SHEPTronoTPeOIeHNs CUCTEMBI U TTOBBIIIIEHHE €€ SKOIOTHYEeCKOH 3(hPEeKTUBHOCTH.
Kpowme Toro, B xo1e ncciaenoBanus ObLIH TPOAHATU3UPOBAHBI (PU3UYECKHE CBOWCTBA COJICHOM BOJIBI
B IPOLIECCE MCIMApPEHUsl, BKIIOYAsl BIUSHUE KOHLIEHTPALUU COJH, TEMIIEPATypbl 1 MHTEHCUBHOCTH
ucrapenus Ha S()QPeKTUBHOCTh oxiaxaeHus. [lomydeHHBIE pe3ynbTaThl WCCIEAOBAHHUS MOTYT
CIY)XMThb Ba)XHOM HAy4YHOM W NPAKTUYECKOM OCHOBOW Uil  JAJbHEMIIETO0  pa3BUTHUSA
SHEProcOEperarmmuX U IKOJOTUYECKH YUCTHIX TEXHOIOTUMA OXJIAXKICHHUS.

KiuroueBbie csoBa: ConHeuHas DSHEprusi, HCHAPUTENIBHOE OXJAXACHHE, CHCTeMa
WCIIApUTEIBHOTO OXJIAXKICHUS, COJIEHasl BOJa, 0eCCOpPOLIMOHHOE OXJIaXICHUE, YHEProcOeperarome
TEXHOJIOTHH, SKOJIOTHYECKUE CHCTEMbI OXJIAXICHUS.

BBenenue

B nocnennue roapl cpoc Ha CUCTEMbI OXJIQXKIEHUSI PACTET M3-3a II00ATbHOTO U3MEHEHUS
KIIMMaTa W TOBBIIMICHUs Temmeparypbl. OCcOOEHHO B PETMOHAX C KAPKUM KIUMATOM IIMPOKO
HCIOJIB3YIOTCSl CUCTEMbI KOHAMIIMOHUPOBAHUS BO3/lyXa C BBICOKUM dHepronorpedaeHueM. OgHako
TaKue yCTpoicTBa TPeOyIOT OOMIBIIOrO KOJIMYECTBA SJEKTPOIHEPTHH, YTO CO3/1AET JIOTOJIHUTENBHYIO
Harpy3Kky Ha sHeprocucteMsl. [1oaTomy pa3paboTka 3HeprocOeperammmx 1 3K0JI0rHYeCKd YUCThIX
TEXHOJIOTUN OXJIAXACHUS SIBJISETCS OJHOM M3 aKTyalbHBIX 3aaad. CHCTEMbl HCHAPUTENBHOTO
OXJIAXKJCHUSI OTHOCSTCS K TaKUM IEPCIEKTHUBHBIM TEXHOJOTHSAM. OJTa TEXHOJIOTHS OCHOBaHAa Ha
CBOMCTBE BOJIbI ITOIVIOUIATH TEIUIO B MPOLIECCE UCTIAPEHMUS.

B nponecce ucnapuTenbHOro OXJIaXACHUS B pe3yJbTaTe UCIIapeHHs BOBI U3 OKpYy KaroIen
Cpelibl MOIJIOIIAETC S TEIIOBasi IHEPTHUs, B PE3YJIbTaTe Yero TeMIepaTypa BO3ayXa WIH OKpY Karollen
CpeZbl TOHMKAETCS. DTOT MPOLECC MOXKET MPOUCXOIUTH €CTECTBEHHBIM 00pa3oM U TpeOyeT MEHbIIIe
JIOTIOJTHUTEBHBIX MCTOUYHUKOB OJHEpPruu. B HaHHOW uccienoBaTenbckoll paboTe H3yuyeHbI
BO3MOXHOCTH CO3/IaHHS MApOBOM XOJIOMMJILHON YCTaHOBKH, paboTaroimield Ha COJIHEYHOW SHEPIruH,
paboTaroleil Ha OCHOBE COJICHOM BOJIBI M HE UCTIONIB3YIOIIEH HACOCHI.

MarepuaJibl M1 METOABI HCCICAOBAHUS

B mpouecce u3ydeHHs] TEOPETHUUECKMX OCHOB TEXHOJIOTMH HMCIIAPUTENBHOIO OXJIAXKICHUS
MyTEM CPAaBHEHHSI PACCMOTPEH Psii BO3MOXKHOCTEW HaHHOW cuctemsl. [Iporecc nucnapureabHOro
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OXJIQXKJIEHUSI OCHOBAH Ha MOMIOUIEHUH TEIJIOBOM SHEPTHUH MOJIEKYJIaMH BOJIbI B MPOIIECCE MEepexo/ia
U3 JKUIKOTO COCTOSIHMSI B Ta3o00pa3zHoe. B xome aTtoro mporecca sHeprus, HeoOxomumas aiis
WCIIapeHus BOJIbI, MTOJIyYaeTCsl U3 OKPY>KAroIIEH cpeibl, B pe3yJIbTaTe Yero TeMIeparypa moHUKaeTCst
[1].

CucTemMbl UCTTAPUTEIBLHOTO OXJIAXKICHUS MOJIPA3CIISIIOTCS Ha CIIEIYIONNE OCHOBHBIE THUIIBI:

1. CucreMbl IPSIMOTO UCHAPUTEIHLHOTO OXJIAXKICHHUS.

2. CucteMbl KOCBEHHOTO UCTIAPUTEIHLHOTO OXJIAXKICHUSI.

3. JIByXcTyIeH4aTble CUCTEMbI UCIIAPUTEIHLHOTO OXJIAXKICHHUS.

OxnaxaeHue IyTeM HCIApeHHUsl - MPOIECC ECTECTBEHHOIO U DHEProcOeperaromiero
OXJIAXKACHUS BO3JyXa IMyTeM HCHApeHUs BOIbL. DJTa TEXHOJOTHS COUeTaeT B cele yBIaKHEHUE
BO3JlyXa, OYUCTKY OT MbUIH U OXJIAXKJICHHE, CHIDKAsI TEMIIEPATypy OKPY>KaIOIIeH Cpe/ibl, 3aTpauynuBas
0,68 kBt sneprum Ha wucmaperwe 1 ymrpa Bomabl. OOBIYHO HMCHOJB3YETCS B MPOMBIIIJICHHBIX
KOHJIMITMOHEpaX U JOMAIIHUX BO3IyXooxXJaauTeisax (air cooler) [6].

B cucremax mpsSMOro HWCHApUTEIBHOTO OXJXKICHUS BO3AYX MPOMyCKaeTcs uepes
YBIQXHEHHBIN MaTepual, U B pe3yJbTare UCIapeHUs BOJbI TEMIIEPATypa BO3IyXa MOHMKACTCA. DTH
CUCTEMBI YaCTO UCIOJB3YIOTCS B KQUECTBE YCTPOMCTB «BO3AYIIHOTO OXJIaXAeHUs» (puc. 1).

B cucremax KOCBEHHOTO HCHAPUTEIBHOTO OXJIAXKICHUS OXJIaKIaeMbIH BO3AYX HE HUMEET
MpsIMOTO KOHTakTa ¢ BOJOW. TermnooOMeH OCYIIECTBIAETCS MOCPEACTBOM CHEIHATbHBIX
TEIII000MEHHUKOB.

JIByxcTymeHuyaTble  CHCTEMbl  HCIAPUTENBHOTO  OXJAXJAEHHs  001alaloT  BBICOKOM
3¢ (HEKTUBHOCTBIO U UCTIONB3YIOT HECKOJIBLKO MTPOIIECCOB UCTIAPEHUS OJHOBPEMEHHO.

lopAunii Topsuuit - Jtan 1 Jran 2
BO3AYX BO3AGE Topsunii

BO3AyX

Reycrynewsaroel

iapHTeNbHOE

XAeHve

YBNaxHAIOLLAn S

naHenb MpepBapuTenbH

OXNAXAEHHbIA
TennoobmeHHUK Boagyx
s XonoaHbin

BO3AYX

Cucrema npamoro Cuctema HenpAmoro [iByxctyneHyataa Cuctema
NCNapuTenbHOro oxnaxaeHus NCNapuTenbHOro oxnaxaeHus WcnaputenbHoro OxnaxaeHna

Pl/lcyHOK 1. CucteMsl HUCIAPpUTCIIBHOI'O OXJIAXKACHUSA

Ha ceropssmHuii JeHb BO MHOTHMX CTpPaHax MHUpa IIMPOKO NPUMEHSIOTCS TEXHOJIOTHH
HcHapuTeabHOro oxiaxaeHus. Takue cucreMbl 0cobeHHO mupoko pa3Buthl B CIIA, ABcrpanuu,
WNunun u crpanax bimxxkaero Bocroka.

Hampumep, B CIIIA mmpoko pacnpoCTpaHEHbl anmnaparbl MCHApUTEIBHOTO OXJIAXKICHUS,
Ha3bIBaeMble «swamp cooler». ITH ycTpOHCTBAa HIUPKYIUPYIOT BOAY C MOMOIIBIO HACOCA M CO3AI0T
MOTOK BO3/yXa Yepe3 BEHTUJIATop [2].

B ABcrpamumu  pa3paboTaHbl  9HEprodpQeKTUBHbIE  CHUCTEMBl  HCHAPUTEIHHOTO
KOHJIMIIMOHUPOBAHMSI BO3yXa, KOTOpble TOTpeOisitoT Ha 60-70% MeHbllle SHEPTHH 110 CPABHEHHUIO C
TpaAULIMOHHBIMU KOHIUIIMOHEPAMH.

B crpanax bamxnero BocToka nMcTOpHYECKH MPUMEHSIIMCH TEXHOJIOTHMHM HCIAPUTEIBHOTO
oxnaxaeHus. Harnpumep, B Mpane u apabckux cTpaHax W3JjaBHA UCIIOJIb30BAINCH BETPsiHbIE OalllH,
HazbIBaeMble «Oaarup» (puc. 2). Oty OamHM co3laBaiv APPEKT OXJaKICHUS C TOMOIIBIO
€CTECTBEHHOTO MOTOKa Bo3ayxa [3].

Taxoxe B IHIMK MeTOABI OXJTaKICHUS MHUILIEBHIX MPOJYKTOB C MOMOIIbIO INIMHSHBIX COCY/I0B
TaK)k€ OCHOBaHbI Ha IPUHIIUIIE UCIIAPUTEIBHOIO OXJIaXAeHus [4].

AHanu3 MOKa3bIBAECT, YTO OCHOBHBIM HENOCTAaTKOM COBPEMEHHBIX CHCTEM HCIAPUTEIBLHOTO
OXJIAXKACHUS SIBISIETCS. HX 3aBUCHUMOCTh OT 3JIEKTpO’Hepruu. lcnonp3oBaHHME HAcOCOB U
BEHTHJIATOPOB YBEJIMUYMBAET YHEPTONOTPEOICHNUE.
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Pucynoxk 2. EctecTBeHHast BeHTHIISIMS BETposioBUTeNeM banrup:

a) reoMeTpusi, 0) BIUSHUE MUKPOKIMMAaTa U MaKpOKJIMMaTa

B nmponecce HUCIOJIb30BaHUA TpPAAUIMUOHHBIX XOJOAWJIBHBIX YCTAHOBOK MBI

qacTo

CTAJIKMBAaEMCS C BO3PAKCHUSIMH TOJIH30BATEIICH 1O MOBOAY BBICOKOTO DHEPronoTpPeOIeHus, TaKoe
0osbI1I0€ YHEpronoTpedaeHue TpedyeT 6oee rTyOOKOro U3y4eHHs CUCTeM oxJlaxaeHus. Hampumep,
JUISL XOJIOMMJIbHHUKA (XOJIOMWIBHONH YCTAHOBKH) C XOJOMWJIBHOH MOIIHOCTBIO | KBT OOBIYHBIC
TEXHUUYECKHE XapaKTePUCTUKH MOXKHO MIPECTaBUTh B TAOIMUHOM popme ciieqyromumM o0pa3oM. DTu
3HAUEHUs SIBJISIOTCA THUMUYHBIMUA (CPEAHUMH) TOKA3aTEIsIMU, UCIONIB3yeMbIMU JJIsi YYCOHOU H
pacueTHoii pabotsl (Tabnuna 1) [5,6].

Ta6J'II/II_[a 1. Texanueckue XapaKTCPpUCTUKHU XOJIOAUIIbHUKA MOIITHOCTBIO 1 kBt

Ne HazBanue ykazareiast OGo3HAYeHMe IlennocTh Enunnna
(3a 1 kB1) U3MEpPeHUs
1 | MOUIHOCTh OXJIQKICHUS Q, 1 kBT
2 | Pacxon 2eKTpOIHEeprun N 0,35 -0,45 kBT
3 Koaddunmenr  sneprerrueckoit COP (¢) 2530 )
3(h(heKTUBHOCTH
4 | Temneparypa ucnapeHust t, —-18 ... 25 °C
5 | Temneparypa KOHIEHCAIUU te +35... +45 °C
6 Pabouee BemecTBO i R134a / R600a i
(XONOAUITEHUK)
7 Tun xommpeccopa i I'epmeTnuHbIit i
OpUIEHb
8 | HanpsikeHne 2JIeKTpOITUTAHUS U 220 B
9 | Yacrora ToKa f 50 I'n
10 | Macca ycTpoiicTBa (B cpeiHEM) m 25 —40 KT

Ipumeuanue:

- COP (Coefficient of Performance) - nokasvieaem 3¢pghekmueHocns X0100UIbHUKA.
Jns nonyuenust 1 kBm xonoounsrou mownocmu 0bviuno pacxooyemcs 0,35-0,45 kBm snexmposnepeuu.
B cogpemenHvix Xon00unsHuKax 4yacmo ucnonv3yiomes xaaoazenmol R600a unu R134a.

BriBona:
Hcmonp30BaHre COJICHOM BOMBI,

NPEAyCMOTPEHHOE B paMKax IPOCKTa,

UMEeT psfI

MPEUMYIIECTB. B HEKOTOPOW CTENEHU BIUSIET HA CKOPOCTh MCIIAPEHUS COJIEHOM BOIBI U MOMKET
cTaOUIN3UPOBATH Mpoliece oxyaxaeHus. KpoMe Toro, Mo>KHO SKOHOMHUTb YHCTYIO MMUTHEBYIO BOAY,
HCIOJIb3Ysl MOPCKYIO BOAY WJIM UCTOYHUKH COJICHOW BOJBI.
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B OGesnacocHoii cucteme ABM)KEHHE BOJBI OCYHIECTBISIETCS C MOMOIIBIO KaMMJUIIPHOTO
sddekra WK rpaBUTalUd. ITO 3HAYUTETHFHO CHUKAET MOTPEOHOCTh B AJIEKTPOIHEPTUH.

. B pamkax gaHHOTO TipoekTa ObuTa pa3padoTaHa KOHIEIIUS XOJIOJMIbHON YCTaHOBKH,
paboTatonieit 6e3 Hacoca, ¢ IeJIbI0 CHUYKEHHS SHEPronoTpeOIeHu .

. OCHOBHOUM TIPUHIIUIT PAOOTHI 3TOTO YCTPONCTBA 3aKITFOUAETCS B CIEAYIOMIEM:

. Conénas BoJla NOAHUMAETCS BBEPX Yepe3 KanUUISIpHbIE MaTeprasibl.

. [IpoucxomuT mpouecc UCIapeHus ¢ MOBEPXHOCTH BOBI.

. B pesynbrare ucnapeHusi u3 oKpyxaromiei cpeibl MOIVIOMAeTCs TeII0 U CO3aeTCs

3 dEeKT OXITAKICHHMS.

B xonme »skcmepuMeHTa ObUIM OpPraHM30BaHbl MPAKTHMUECKHE pPAacyeThl Ha OCHOBE
TEOPETUYECKUX B3INISZOB U ONPENENICHBI CIeAYIONUe MPUOIU3UTEIbHbIE 0COOCHHOCTH TEXHOJIOTUU
HCHAPUTETHFHOTO OXJIAXKIACHHUS:

1. Hu3kue MHBECTUIMH U BBICOKAst 3PPEKTUBHOCTD.

2. Huskoe snepromnorpediaeHue, Bcero 1 kBt u Ha 100 KkBagpaTHBIX METPOB B Yac.

3. Ob6bem oxmaxparomero Bo3myxa cocrtaBmsier 18000 kyOmueckmx METpPOB B Hac,
o0ecrednBaeTcs BRHICOKUM JaBICHUEM BeTpa U OecriepeOoiHOI mogadeii Bo3ayxa.

4. I1oTHOCTBIO aBTOMAaTHUECKOE HHTEIICKTYalIbHOE YIIPaBJICHUE U (PYHKIHS aBTOMAaTHYECKON
OYHCTKH.

5. Huskwuii ypoBeHb I1ymMa U BBICOKAs 3PPEKTHBHOCTD.

6. BenTumsmus, npe1oTBpalieHue mblid, 1e3040palus U OXJIaXKICHHEe 00beIUHEHBI.

[IpoBeneHHBI aHANU3 MOKa3aJ, YTO CUCTEMbl MCIAPUTENLHOIO OXJIAXKIACHHUS OCOOCHHO
3¢ dekTUBHO paboOTaIOT B YCIOBHUSX KAPKOTO M CyXOro Kiumara. B Takux yclIoBHSIX CKOPOCTh
HCIIapEHUS BOJIBI BBICOKASI.

Hcnonb30BaHNE COJMHEYHOM HSHEPruu OOECNEeUYMBACT HKOJIOTMYECKYI0 YHUCTOTY CHUCTEMBI.
[Tpunnun padboTel 6€3 Hacoca MUHUMHU3HPYET SHEPTONOTpeOICHHE.

[Tpemyaraemoe yCTpONCTBO HMEET CIEAYIOIIUE IPEUMYIIECTBA!

* MOTPEOHOCTDH B AIEKTPOIHEPTHH OUE€Hb HU3KAS;

* SKOJIOTMYECKHU YUCTasi TEXHOJIOTHS;

* IpOCTasi KOHCTPYKIIUS;

* HU3KHE 3aTpaThl Ha 00CITyKHBaHUE;

* BOBMOXXHOCTb 3())EKTUBHOTO HCIIOJIb30BaHUS BOJHBIX PECYPCOB.

[To pesynbTaraM JaHHOTO MCCIEAOBAHMS YCTAaHOBJIEHO, YTO TEXHOJOIMM OXJIAXAECHUS Ha
OCHOBE MHCIApEHUs SBISAIOTCA OAHMM U3 SHEProcOEperarmmux M 3KOJIOTH4ecKd 3(PPeKTUBHBIX
peneHuii. BoNbIIMHCTBO CYLIECTBYIOIINUX B MUPE CUCTEM MCHAPUTEILHOTO OXJIAXK/IEHHS 3aBUCST OT
ANIEKTPOIHEPTUHU, TaK KaK UCIIOJIb3YIOT HACOCHI U BEHTUIISITOPHI.

[TpennoxenHass OecHacoCHas MCIApUTENbHAs XOJOAWIbHAs YCTAHOBKA OTIMYAETCS OT
TPaJAULIMOHHBIX CHCTEM HCIIOJb30BAaHUEM COJTHEYHON SHEPTHH U pabOTON HAa OCHOBE COJICHOW BOJIBI.
Takue ycTpoiicTBa MOTYT OBITh A3(QEKTHUBHO UCIIOIB30BAaHbI, 0COOEHHO B pallOHaX C OrpaHUYEHHBIM
ANEKTPOCHAOKECHUEM.

B Oyaymem nanbHelliee COBEPIICHCTBOBAHUE STOM TEXHOJIOTHUH, MPOBEIEHHE OIBITHBIX
WCTIBITAHWNA ¥ BHEAPEHHWE B IMPOMBIIIICHHBIX MAacCIITa0ax MMEET BaXHOE HAyYHO-TIPAKTHUECKOe
3HA4YEHHUE.
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KYH SHEPTHUACHI HEI'IBIHJE K¥MbIC ICTEMTIH TACCHUBTI
BYJIAHABIPMAJIBI CAJIKBIHIATY ) KYUECIHIH MYMKIHAIKTEPI

buxanos A.K., Ecemyparosa LII.M.
Kapakannak memiekeTTik yHuBepcureti, Kapakannakcran, ©30ekcTan
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AHHoTauus: byn Makanaza KyH SHEpPrUsACHIH NaijanaHy apKbUIbl )KYMbIC ICTEHTIH, TY3/bI
CY/IBI KOJIJITAHATBIH KOHE COPFBICHI3 KYMBIC 1CTEHTIH OyllaHAbIpMAalIbl CATIKBIHIATY JKYWECIH yKacayFa
apHaifaH KosijgaHOasnbl FBUIBIMH JKOOAHBIH HOTIDKENEpl cumartanajsl. 3epTrey OapbIChIHIA
OylMaHIBIpMaNbl  CANKBIHAATy  TEXHOJOTHSUIAPBIHBIH ~ TEOPHSUIBIK — HETi3Aepl  JKaH-)KaKThI
KapacThIPbLIbII, JIeME KOJAAHBUIBIIN JKYPreH 3aMaHayd OyJaHIbIpMajibl CAJIKbIHJATY XKyHesepiHe
Tanaay Kyprizimmi. Joctypii OynaHapIpManbl CaTKbIHIATY KYUEICPIHIE 9/IETTE CYIbIH allHATBIMBIH
KaMTamachl3 €Ty YUIIH COpFbUIAp, ajl aya aFbIHBIH KaJIBINTACTBIPY YIIIH JKEJJETKIIITEp
KOJIJaHbuTafpl. MyHJAil KyYpBUIFBUIAD JKYWEHIH JKaJIbl SHEPTHsS TYTBIHYBIH apTTHIPAJIbl KOHE
KOCBIMIIIA AJIEKTP SHEPTUACHIH KaXeT eTe/Ii.

Ocpl 3epTTey asChIH/Aa dHEPTUs LIBIFBIHBIH a3aliTy MakKcaTbiHAAa TaOufrHu OynaHy MpoLEciHe
KOHE KYH SHEpPrHsChbIH THIMJI NaiilagaHyFa HEri3JleNIreH COPFBICHI3 CAJIKbIHAATY KYPbUIFBICHIHBIH
KaHa TYKbIpbIMAaMachl YChIHbUIIBL. COHBIMEH Karap OyilaHy Ipolieci Ke3lHAE TY3Abl CYIbIH
(bu3MKaNIbIK KACHETTEPI, OHBIH 1IIIHAE TEMIIEpaTypa, TY3AbUIBIK AEHI el )koHe OylaHy >KbUTIaM/IbIFbI
3epTTeNil, OJapAblH CaJKbIHAATy TUIMIUIIIHE acepl Tanjnanabl. JKypri3uireH 3eprreyiepliH
HOTIDKENIEpl  SHEprus YHeMJEHTIH opl  SKOJOTHMSUIBIK  TYPFBIAAH — KAayillci3  CaJKbIHAATY
TEXHOJIOTUSUIAPBIH IaMBITY YIIIH MaHbI3/bl FUTBIMHU HET13 OOJIBIN TaObLIA IbI.

Tyiiin ce3nep: KyH sHeprusicel, OyaaHIpIpMaibl CaKbIHAATY, OyJIaHIbIpMaibl CalKbIHIATY
KYHeci, Ty31bl Cy, COPFBICHI3 CAJIKBIHIATY, SHEPTUsS YHEMICWUTIH TEXHOJIOTHSIIAP, SKOJOTHSIIBIK
CaJIKBIH/IATY Kyienepi.

POSSIBILITIES OF A PASSIVE STEAM (EVAPORATIVE) COOLING SYSTEM
POWERED BY SOLAR ENERGY

A. Bizhanov, S. Esemuratova
Karakalpak State University, Karakalpakstan, Uzbekistan
e-mail: b_alibi@karsu.uz, e _shiyrin@karsu.uz

Abstract: This article presents the results of an applied research project aimed at developing
an evaporative cooling system powered by solar energy, using saline water and operating without a
pump. During the research process, the theoretical foundations of evaporative cooling technologies
were carefully studied, and an analysis of modern evaporative cooling systems used around the world
was conducted. In conventional evaporative cooling systems, pumps are typically used to circulate
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water while fans are employed to create airflow, which significantly increases overall energy
consumption and operational costs.

Within the framework of this project, a new concept of a pump-free cooling system was
developed. The proposed system is based on the natural evaporation process and the effective
utilization of solar energy in order to reduce energy consumption and improve system sustainability.
In addition, the study analyzed the physical properties of saline water during the evaporation process,
including the influence of salt concentration, temperature conditions, and evaporation rate on the
overall cooling efficiency. The results obtained in this study provide an important scientific and
practical basis for the development of energy-efficient and environmentally friendly cooling
technologies that can be applied in various climatic and technological conditions.

Keywords: solar energy, evaporative cooling, evaporative cooling system, saline water,
pump-free cooling, energy-efficient technologies, environmentally friendly cooling systems.

236



