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Annomauusn: J[lannas paboma nocesujena uUccieO008aHurd 0cobenHocmel U nepcnekmus
npuMeHenUss CONHEeYHOU B0OOHAZPeBAMeNbHOU YCMAaHOsKU ¢ ghgexkmom cugona. Ilo npuuune
HaIuyuss 8 Mupe OO0NIbUWO20 YUCLA IHEepPLemuyecKux npoodiem 6ce 0onbuie aKMyalbHbLMU
CMAHOBAMCSL  BONPOCHI  NONL30BAHUS  ANLINEPHAMUBHBIMU UCMOYHUKAMU SHEP2UU, OOUH U3
KOMOPWBIX - COIHEeYHAs IHePIUsl.
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Abstract: This work is devoted to studying the features and prospects of using a solar water
heating installation with a siphon effect. Due to the presence in the world of a large number of
energy problems, the issues of using alternative energy sources, one of which is solar energy, are
becoming more and more urgent.
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KYH CVYVY BICBITYY OPHOTMOCYH CU®OHTA TAACHUPU BOIOHYA KOJIZIOHYY
Kymananuesa M.Y.- aza okymyyuy
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Aunomayun: byn makana cugon maacupun navioanranyy memen Kyn cyy wiceimyy
CUCTNEeMACHIHbIH  63204OJIlYKIMOPYH JHCAHA KelledeKkme2u KOAOOHYYy0azbl U3UL06620 apPHAIObL.
Jyiinooe  sHepeemuKkanvlk — KOUSOUNOPOYH KON  CAHbIHA — OQUAAHLIWMYY — IHEPSUSHbIH
anbmepHamugoyy 0y1aKmapuvli natoananyy, anapovin oupu Kynoyn suepeuscol ynam akmyanoyy
bonyn bapamam.

Auxwvty  cosz0ep: Kyn osHepeusicel, sHepeus Oynakmapul, cugon maacupu, Kyn cyy
HCBLIBIMKBIY OPHOMYYCY.

Ilocmanosxa npobnemsi. YenoBeK UCHOIB3YET KOJIOCCAIBHOE KOIUYECTBO TrOpsyYeil BOABI H,
COOTBETCTBEHHO, MOTPEOJIIET OTPOMHBIE OOBEMBI DJCKTPUUYCCKON HSHEPTUM HJIsi ITUX IIEJCH.
CrnenyeT 3aMeTHTh, YTO MPAKTUYECKH KaXIbIi M3 HAC 3aBUCHMM OT BOJAa M TEIIOCHAOKAFOIIUX
OpraHU3alHil U BBIHY)KJICH MUPUTHCS C TIOBBIMIEHUEM Tapu(oB. MHOTHE BBIXOIST U3 MOJIOKECHHS
IyTEM IEpee3/la B YACTHBIE JOMA U OTKa3a OT YCIYI KOMMYHAaJIbLUIMKOB, @ HEKOTOPBIE IBITAKOTCS
KBapTHpPax CO3/aBaTh ABTOHOMHBIE CHCTEMBI OTOIUICHHUS, HE CIacaeT MX OT HEOOXOIUMOCTH
OTLIaYMBATh MOTPEOIICHHOE TOTLIHBO.

Ha cerognsimiuii J€Hb BBITOJHOM  aJIbTEPHATMBOM MOXKHO HAa3BaThb  COJHEYHBIE
BOJIOHATpEBaTENbHBIE YCTAaHOBKU. Bce 0obllie M OOJbINe XKUTENEH YCTaHABIMBAIOT Ha KpPbBIIIax
CBOMX JIOMOB COJIHEUHBIE Oaraped. B CBSi3M ¢ MIMPOKHMM HCIIONB30BAaHUEM COJTHEYHBIX Oarapei
CpeIu HaceJeHMs, IIEHbI Ha JaHHBIC YCTAHOBKHU TMOCTENEHHO CHIDKAIOTCS U CTAHOBSATCA Bce Ooliee
JOCTYITHBIMU. A €CJIH ellle y4eCTh JUITMTEIbHBIA CPOK CIYKOBbI, HAPUMEp COJISIPHBIX cucTeM - 40
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JET, TO MOYKHO C YBEPEHHOCTbIO CKa3aTh, YTO JIaHHBIE YCTAHOBKM HA CETOJHSAILIHEM pPBIHKE
3aHUMAIOT JJOCTOMHOE MeCTO. [4]

DNEKTPUUECKHUE COJHEUHBIE NAHEIN U COJIIPHBIE BOJSHBIE CUCTEMBI MOT'YT HCIIOJIb30BAThCS
IUIs Pa3JIMYHBIX LIeJIeH, Harpumep:

- aBTOHOMHOE TroOpsiuee BOJOCHA0KEHHE M OTOIJICHHE C HKOJIOTUYECKH YHCTHIMU
[OKa3aTessIMH;

- TOJIOTPEB BOJIBI JUIsA OACCEHHOB;

- TEXHUYECKOE UCII0JIb30BaHUE BOJIBL;

- YMEHBIIEHHUE SHEPrO 3aBUCHUMOCTH, MOBBIIIEHUE YKOJIOTMUECKON YHUCTOTHI OKpY’KaroLeh
cpensbl;

- cHaOXXEeHHE HIIEKTPOIHEPTUeii KOMMYHUKAIUI U OBITOBBIX TPUOOPOB B MOMELICHUN;

- SKOHOMHUS CPEJICTB.

Llens cmamwu: uccieqoBaHUE OCOOEHHOCTEM W MEPCIEKTHB IPUMEHEHUs COJIHEYHON
BOJIOHArpeBaTeNIbHOM YCTaHOBKH ¢ 3P pekToM cudoHa.

Ocnognoe usnoxcenue mamepuana. CUCTEMaMH COJHEYHOTO TEIJIOCHAOXKEHHS Ha3bIBAIOTCS
CHCTEMBI, UCIIOJIb3YIOIINE B KaueCTBE MCTOYHMKA TEIUIOBOM SHEPIMM COJHEUHYIO paauanuio. Mx
XapakTepHbIM OTJIMYHMEM OT JAPYTUX CHUCTEM HHU3KOTEMIIEPaTYpPHOIO OTOIUICHUS SIBJIAETCS
IPUMEHEHHE CIEUAIBHOTO 3JIEMEHTA — IeJIN0 NPUEeMHHKA, IPEAHAa3HAaYeHHOr0 /IS YJIaBJIMBAaHUs
COJIHEYHOH pajyualiy U IpeoOpa3oBaHus €€ B TEIJIOBYIO SHEPTHIO.

I[lo  cmocoOy  MCHONIB30BaHMS  COJIHEYHOM — paguallid  CUCTEMBbl  COJIHEYHOI'O
HU3KOTEMIIEPaTyPHOI'O OTOIUIEHUS OAPA3/EIIAiOT HAa IACCUBHbBIE U AKTHUBHBIE.

[laccuBHBIMM HAa3bIBAIOTCS CUCTEMbI COJHEYHOIO OTOIUIEHUS, B KOTOPBIX B KadyecTBE
3JIEMEHTA, BOCHIPUHHUMAIOIIETO COJHEUHYIO paJlalliio U IPEBPAIIAET €€ B TEIUIOTY, CIyKaT caMo
3laHM€ WM €ro OTJeNbHbIE OrpaXIeHUs (3aHHe KOJUIEKTOp, CTEHAa-KOJUIEKTOp, KPOBII
KOJUIEKTOD).

B maccuBHBIX renMoCUCTEMAax MCIOJIB30BAaHUS COJHEYHON YHEPTUM OCYIIECTBIISETCS 3a CUET
APXUTEKTYPHO-KOHCTPYKTHBHBIX PEIICHUN 31aHUM.

B nmaccuBHOI cucTeME COTHEYHOTO HU3KOTEMIIEPATYPHOTO OTOIUIEHMSI 3aHUE - KOJJIEKTOP -
COJIHEYHas paJualusi, MPOHHUKas 4Yepe3 CBETOBBIE MPOEMbI B MOMELIEHUH, MOMajaeT Kak Obl B
TEIUIOBYIO JIOBYIIKY. KOpPOTKOBOJSHOBOE COJIHEYHOE H3JIydyeHHE CBOOOJHO TPOXOJUT Yepes
OKOHHOE CTEKJIO M TOoMajasi Ha BHYTPEHHUE OTpaKJeHUsI IOMELICHUs, IPEBPALAETCsS B TEIUIOTY.
Bces conneunas paauanys, nomnasiias B OMEIIEHUE, IPEBpaIaeTcss B HEM B TEMJIOTY M CIIOCOOHA
YaCTUYHO WJIH MOJHOCTHI0 KOMIEHCUPOBATh €T0 TEIIOBbIE MOTEPH. [4]

AKTHBHBIMU Ha3bIBAalOTCA CHCTEMBI COJIHEYHOIO HM3KOTEMIIEPATYpHOTO OTOIUIEHHUS, B
KOTOpPBIX TE€JIHO TPUEMHHUKA SBJISETCS CaMOCTOSITENbHBIM OTAEIbHBIM YCTPOMCTBOM, HE
OTHOCSIINXCS K 3aHUI0. AKTHBHBIE TEIMOCUCTEMbI MOTYT OBITh pa3feieHbI:

- 110 HA3HAYEHHUIO (CHCTEMBI TOpPSYETr0 BOJOCHAOKEHUS, OTOIJICHHS, KOMOMHUPOBAHHBIE
CHCTEMBI JJIS 1IeTIeH TeIIO XJ1aJ0CHA0XKEeH )

- 10 BUJTY UCTIOJIb3YEMOI0 TeIJIOHOCUTENS (KUKOCTHBIE - BOJIA, aHTU(PU3 U BO3AYILHBIE)

- 110 MPOIOJKUTENBHOCTH pabOThI (KPYTJIOTOJUYHbIE, CE30HHBIE);

- 10 TEXHUYECKOMY PEIICHHUIO CXeM (OHO-, ABYX-, MHOTOKOHTYpHBIE). [1, ¢.86]

JUis akTUBHBIX CHCTEM COJHEYHOTO OTOIUIEHUS MPUMEHSIOT I'eIMONPUEMHUKA JBYX THIIOB:
KOHLIEHTPUPYS U IUIOCKHE.

s noBbiieHus 3Q(PEKTUBHOCTH pabOThl CUCTEMBI 3/1aHUE-KOJIJIEKTOP CBETOBBIE IMPOEMBI
O0JBIION TUIONIAM TOMEIIAIOT Ha I0KHOM (acajze, obecreunBasi MX HKaJl035MH, KOTOpbIE MpPU
3aKpBITUM JOJKHBI IPEMATCTBOBaTH B TEMHOE BPEMs CYTOK IMOTEpU, a B JKapKui MepHoj B
COUYETAaHMM C APYTMMHU COJIHLE3AIUTHBIMU YCTPOWCTBAMU - MEPErpeBy nomMeuieHus. Buyrpennue
MOBEPXHOCTH OKPAIIMBAIOT B TEMHBIE TOHA. [1, C.88]
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VY4uuThIBass HEIOCTATKU M3BECTHBIX HA COBPEMEHHOM 3Talle YCTAHOBOK, aKTYaJIbHBIM SIBIISETCS
UCIIOJIb30BAHUE  HOBOM TEXHOJOTMM HAarpeBa BOJABI IOCPEACTBOM IPHUMEHEHHUS COJIHEYHOM
SHEPTUU MPHU UCTIOIH30BAHUHU COTHEYHOTO KOJUIeKTOpa ¢ 3ddexTom cudona.

[TpumeHeHre TaHHOTO BUJA KOJJIEKTOPOB /€T BO3MOKHOCTH HCIIOJIB30BAHHS CXEM CHCTEM
rOpsSIYEro BOJIOCHA0XKEHUS, IPU KOTOPBIX BO3MOXHO BEChbMa MPOCTOE obecnieueHne noTpedurenei
TETUIOHOCUTEIISIMU C 3apaHee 3aJaHHON TeMIIepaTypoil.

[Tpuyem, OTKa3aBIIMCh OT MHOXKECTBA LUPKYJSIMOHHBIX HACOCOB, CHCTEM AaBTOMATHUKH M
ymnpaBieHus. M 49To eme He MaJOBaXHO, OOECIEYHTH DPACHOIOKEHHE EMKOCTHOro Oaka —
aKKyMYJIITOpa HE BBEpXY, a B HU3Y, B MOJBAIbHON 4acTH. Takoe pacroyiokeHue, KpoMe BhIIIE
OTMEUYEHHBIX TPEUMYIIECTB, MMEET €lle OJHO JJOCTOMHCTBO — TEIUIOBBIC IOTepH Oaka —
aAKKyMYJIATOpa (aKTHUECKH SIBISIOTCS TIOJIE3HBIM TEIUIOM, HAYIIUM Ha 00orpeB 31aHus. [3, c.186]

PaccMoTpuM cucTteMy COTHEYHOTO TOPSYEro BOJOCHA0KEHHs C MCIIOIb30BaHHEM KOJIJIEKTOpa
¢ o dexrom cudona. [IpuHnmNUanbpHas cxema CUCTEMBI ITpUBEIeHa Ha puc. 1.

Y

Puc. 1. Ilpunyunuanvnas cxema cucmemst CI'B ¢ aghghexkmom cughona

1 — cBeronpo3payHoe nokpeitue; 2 — abcopdep; 3 — cudon CK; 4 — Gak-noszarop; 5 — Oak—
AKKyMYJISITOp; 6 — BEHTWIb; 7 — CH(OH J03aTOPHOTrO 0aka; 8 — TEIUIoU30JALus; 9 —COJHEUHBII
komnektop; 10 — kxopmyc CK; 11, 12,13 - Bentunu/lanHas cuctema paboTaeT CleayHOIIUM
o0pa3zoM: BOJOIPOBOIHAS BOJAA MO TPYOONPOBOAY MOJAETCS B A03aTOpHBIN Oak 4. Pacxosm BozsI
peryaupyercss ¢ MoMoubio BeHTWIsI 6. OJJHOBPEMEHHO C MPOLIECCOM 3aIMOJHEHUS J103aTOPHOTO
0aka MPOUCXOAUT HarpeBaHHE TEIUIOBOCIPUHUMAIOLIETO 3yieMeHTa (abcopbepa) 2 B cupOHHOM
KOJIJIGKTOpE, TOJ JEHCTBHEM COJIHEYHOM paauanuu. K MOMEHTy BpeMeHH, KOorja ypOBEHb
XKHUJIKOCTH B 0ake 4 JOCTUTHET CaMOW BBICOKOW OTMETKH cudoHa, abcopOep 2 aKKyMyJaupyeT
HEKOTOpOe KOJIMYECTBO TeIula. B 3TOT MOMEHT BpeMeHH cpalaTbiBaeT CUGOH 7 U TOpUHUA
KUJKOCTH U3 0aka 4 mepeTeKaeT B KOJUIEKTOp 9.

Jlanee mpoMCXOIUT MpOIecC TEII000MeHa MEKY IIIACTUHOM U JKUAKOCTBIO U TIOPLHUS yXKe
HarpeToi Bojbl 4yepe3 cudoH 3 mocTymaer B 0ak — akKKyMmyjsTop 5, 3areM K moTtpedurtento. B
JambHEHIIeM UK IIOBTOPSIETCS.

Hcxons w3 TPeAOCTaBICHHBIX OMHCAHWUH pPa0OTBI CHUCTEMBI, MOXXEMYBHJIETh, YTO Ha
3G PEeKTUBHOCTh pabOThl CHU(GOHHOTO COJHEYHOIO KOJUIEKTOpA BIIMSHHE OKa3bIBalOT MHOTHE
(bakTopsl, Takue Kak MHTEHCUBHOCTb COJIHEYHOM pagualMy, TeMIepaTypa OKpYXarolled cpesl,
reOMETPHUECKUE MTapaMeTPhbl COTHEYHOr0 CU(OHHOTO KOJUIEKTOpa, TeIo(u3nyeckiue napaMeTpbl
abcopOepa M TEMJIOHOCUTENs, MaTepHuall JJIEMEHTOB, a TakK XK€ Apyrue (akTophl, BIUSIOININE Ha
OKOHYATEJIbHYIO TEMIIEPATYpPy U PeXKUM paboThl CHCTEMBI: BpeMs ucTedeHus xuakoctu T = f(d, H,
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GBOB), reomerpuueckue napameTpsl Tpyoonposoaa ¢ = f(d, R, H), Temneparypa >xunkoctu B
conaeunoM kojuiekrope t = f(F, I, V, p, M) u temneparypa kxunkoctu B 0ake — akkymyJssitope t B
oa B= f(d, h, V). [2, c.9]

Jnst 2pPeKTUBHONH pabOThI TaKOW YCTAaHOBKM HEOOXOJUMO ONTUMH3UPOBATH BpEMsI
UCTEUCHHS TEIUIOHOCUTENs 4epe3 CHU(OH, YTO CBA3aHO C HEOOXOIUMOCTBIO pacyera W BbIOOpa
paIMOHAFHBIX TEOMETPHUYECKUX MapaMeTpoB CU(OHA U KOJUIEKTOPA.

B pabore [2] Oblia noayyeHa 3aBUCHMOCTb BDEMEHH UCTEYEHHUS:

F-H
J2g Hm A

[Tony4yeHHbIE 3aBUCHMOCTH IO3BOJISIIOT IMPOCICIUTh B3aHMOCBSI3b BPEMEHH HCTCYCHHS
TCIUIOHOCUTENS 4Yepe3 CH(QOH B 3aBUCHMOCTH OT BelMYMHBI Hamopa cudona H wu ero
reOMETPUYECKOro napameTpa (IIom@a M NONepeyHoro ceueHus CupoHa).

Ha puc. 2 mnpencraBieHbl JauarpaMMbl 3THX 3aBUCHUMOCTEH, TIJ€ IOKa3aHO, 4YTO
MHTCHCUBHOE IIaJICHUEC BPEMEHH HCTEYCHHs TeM OOIblle, YeM OOJIbIIe IMOMEPEeYHOe CEUYCHHE
TpyObI cugoHa.

Taxke MOXHO BHJACTb, YTO C YBEIMYCHHEM Hamopa CH(OHA YBEIHMYMBACTCS BpEMs
HUCTEYCHHUSA. ODTO MOXHO OOBSICHHTH TEM, 4YTO TMPH YyBEIWYCHUHM HAmopa BO3pacTact
TUAPABIMYECKOE COMPOTUBIICHNE (HAa TPEHHE M MECTHOE CONPOTHBIICHHE) CH(OHA, YTO PHUBOIUT K
YMCHBIICHUIO CKOPOCTH ABUIKCHUA KUIAKOCTH.
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Puc. 2. 3asucumocmo nonepedHoco ceuyeHus mpy6bl Uu Hanopa ont 6peMeRU UCMEYEHUA HCUOKOCU

Urobsl HccnenoBaTh Mpolecchl MpeoOpa3oBaHUsl Temja MW €ro Inepeiadyd B COJHEYHOMH
cleAyronas MaTeMaTUIeCKas MOJIEIb:
s pexxuma pazorpena:

”'Fcl'é‘ﬂr = F[I(;B}’} — [rf@.' I, } — [‘r't'é' _'rég]] (1
O':u("iu _'243.] =m erﬁ‘ + G‘gm(rn! e i + G;c[rn'a _rcm] +q*m[ Tem _rac:}
Gty =me N + o Ft, 1) @
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Jns pexxuMa oxXJIaKIeHUs:
MmN =1SN) —me N~ (t,,~1,) ®
a,,(t, —t,)=mc, At

IJIe C €CTh TeII0eMKOCThIO, K[k (kr°C);
F saBnsiercst miomaibo TemI0BOCIPUHUMAIOIIEH TOBEPXHOCTH, MP?P ;
t — remneparypoi, °C;
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6 — K03 PUITUEHTOM TETUIOOTIAYH, BT/MPZPrpan;

4BkB — k03¢ hunmeHTOM KOHBEKIINH,

€ — CTETICHBIO YEPHOTHI;

| — ”HTEHCHBHOCTBIO COJTHEUHOU paguanuu, BT/MP2P;

B — k03 PUIHEHTOM MOTIOMIEHHUS TETUIOBOCIIPUHUMAIOIINX MTOBEPXHOCTEH;
Y — K03 HUIIMEHTOM MPOMYCKaHUs CBETOIPO3PAYHON U30IAINN;

o — nocrosiHoi Credana-bonbimana, Br/MP2 PKP4P.

OoOo3HaUeHte UHOEK A, HC — HCUOKOCHL, CN — CINEKT0, U3 — 30 TAYUA,

0 — OHULYE, OC — OKPYHCAIOWAA cpeda; il — MIACMUHA.

[lpu pemieHMH TMOJYYEHHBIX ypPaBHEHHH BO3MOXKHO TMPOCIEAUTh 32 HM3MCHCHUSIMH
TEMIIEPaTypbl YCTAaHOBKH B PEXHME €€ OXJaXICHHS W pazorpeBa. Kpome TOro, MOXHO Takke
UCCJICI0BATh CTENCHb BIMSHUE TEINIOTEXHMUYSCKHUX MAapaMeTPOB Ha ero 3P PEeKTUBHOCTb.

Bv1600b1. [lonpITOXKMBAsK BBIIIECKA3aHHOE, OTMETUM, 4TO B pabOTe OblIa JaHA XapaKTEPUCTUKA
JUISL  COJIHEYHOW BOJOHAIPEBATEIBbHOW YCTaHOBKA C 3(¢deKkToM CcHpOHA IO CIEAYIOIIUM
KputepusM: 3PpQPEeKTUBHOCTb, CPEAHSS NMPOU3BOJUTEIBLHOCTD, peajbHAas MPOM3BOIAUTEIBHOCTh U
3¢ (HEKTHBHOCTS.

Jlns noBeieHus 3pQPEeKTUBHOCTH COTHEYHOH BOJOHAIPEBATENBHOW YCTAHOBKU C 3(PPEKTOM
cupoHa HEOOXOIMMO HCIONB30BaTh pPEryiasaTopbl. OCHOBHOW WX (yHKIHMEW SBISETCS
IPEO0TBPAICHNE OT IeperpeBa.
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