NCITOJIb3OBAHUE SHEPTUN COJIHIIA

UYenoBek HUCIONB3YET TEIUIO COJHIIA C He3anmaMsTHhIX BpeMEH. JleTom OoHO o0OorpeBaeT Hallu 37aHus
HaMpPsAMYIO, a 3MMOI MBI TOTPEOIsieM aKKyMYJIUPOBAHHOE COJIHEUHOE TEIJI0, UCIOJB3Ys IPEBECUHY, YTOJb, T'a3
JUTsl 000TpeBa KUJIMILA U MPUTOTOBJICHUS ropsiueit Bobl. ColHIIE — caMblil HencUYeprnaeMblid U JOCTYITHBIN U3
BCEX MCTOYHUKOB SHEPI'HH, KOTOPBIC MPUPOJA AAPUT YEIOBEKY. BO3MOXKHOCTH MCIONIB30BAHUS IKOJIOTUYECKU
YUCTOM, TOBCEMECTHO JIOCTYIMHOM BO300HOBIIIEMOW COJIHEYHOM SHEPIHM CETOJIHS MPUBJIEKAIOT BCe OOJbllee
BHUMaHKe. CaMbIM 3(PPEKTUBHBIM, HA JaHHBI MOMEHT, CIOCOOOM HCIOJB30BAHMS YHEPTUU COJHIA SIBIISETCA
€€ MOTJIOIIEHUE COJTHEYHBIMU KOJUIEKTOpaMu. Benb uconb3oBaHuE KOJJIEKTOPOB B CYIIECTBYIOIIUX CHCTEMAaX
— 3TO yXe€ He Oyayuiee, a peajlbHOE HACTOSIIEE. YUWUTHIBAas, UYTO IEHBI HA JAPYrU€ BUJIBI TOIUIMBA U
AIEKTPOIHEPTHUIO OYyJyT YBEIUYUBATHCS, YCTAHOBKA CHUCTEMBI COJHEYHBIX KOJUIEKTOPOB - 3TO MOJJUHHBIE
WHBECTUIIUU B OyyIIIee.

ConHeuyHasi 3HEpPryus MHTEPECYET 3aKa3UMKOB KAaK HOBOCTPOEK , TaK M OOHOBIISIEMBIX OOBEKTOB. ITO
OOBSICHSIETCSI TEM ,4TO COJIHIIE KPYTJIbIA roj O€CIUIaTHO MOCTABJISIET B HAIK JJOMa YHEPIUI0, KOTOPYIO MOXHO
3 PEeKTUBHO UCMOJIB30BATh B JIIOOBIX IUpoTax. Kpome TOro, cojiHeyHas SHEPrusi OTHOCUTCA K CaMbIM
0e3BpeIHBIM I OKpYyKalolehd cpeipl MCTOYHUKAM JHEpruu. Tak cOeperarorcs OrpaHHYEHHBIE PECYPCHI
TMOJIE3HBIX MCKOIAEMbIX U 3HAYUTEIHLHO YMEHBIIIAETCS KOJMYECTBO BPEAHBIX BelIeCTB B atMocdepe. Hamnuue
Ha KpBIIIE JIOMa HKCHOJIB3YIOLIETO0 COJIHEUHYIO 3HEPTHI0 YCTPOMCTBA, CBUAETEIBCTBYET O CO3HATEIBHOM
B3TJISA/IC €r0 BIAJENblla HA YUCTOTY OKPYIKAIOIIEH CPe/Ibl M €ro He Oe3pa3Iuiuu K TOMY MECTY, TJI€ OH JKUBET.

Hcnonb30BaHUE COTHEYHON 3HEPTUU HE TOJIBKO OKAa3bIBAET MOJIOKUTEIBLHOE BIUSHHUE HA OKPYKAIOIIYIO
Cpeay, HO U IMO3BOJIIET COKOHOMHUTH HEMAJIblE€ CPEJICTBA, €KEMECSYHO WIIM €XKEroJIHO BblAenseMble Bamu Ha
IJIaTy 3a OTOIUIEHWE W TOPSYyI0 BOJY. 3a TOJ 3TO MO3BOJSET COKOHOMUTH 60-70 % pacxomyembIx Ha 3TO
CPEICTB.

TUIIbI COJTHEYHBIX KOJUIEKTOPOB

Cy11ecTBYIOT HECKOJIBKO PA3HOBHIHOCTEN COJTHEYHBIX KOJUIEKTOPOB: IIJIOCKHE U BaKyyMHBIE.

BAKYVYMHbBIN KOJIJIEKTOP C ITPSIMOM TEIUJIOIIEPEJAYEN BOJIE



B TakoMm koiekTope BaKyyMHBIE TPYOKH COSAMHEHBI C HAKOMMUTEIBLHBIM 0akoM. M3 KOHTypa TermooOMeHHuKa
BoJa TEeYET MpsAMO B TPYOKH, HarpeBaeTcss M BO3Bpallaerca oOpaTHO. Takve CUCTEMbI €llle Ha3bIBaIoT
TepMocupOoHHBIMHA. K TpenMyIiecTBaM 3TUX CUCTEM OTHOCHUTCS HETOCPEACTBEHHAs Tepeaada Tera Bojae 0e3
y4acTHsl JIPYTUX d3JEMEHTOB. TepMOCH(pOHHBIE CHUCTEMBI padOTAIOT HA TPHUHITUIE SBJICHUS C€CTCCTBECHHOM
KOHBEKITH, KOT/Ia TeIjIask BOJa CTPEMUTCS BBEpX. B TepMoCH(pOHHBIX cHCTeMaX 0ak JOJDKEH OBITh PacIoIOKEH
BhIlIe KoJiekTopa. Korga Boma B TpyOkax KOJUIEKTOpa HarpeBaeTcsi, OHA CTAHOBUTCS JIETY€ U €CTECTBEHHO
MMOJHUMAETCS B BEpXHIOIO YacTh Oaka. bojee mpoxiagHas Boja B 0ake TEUYeT BHU3 B TPYOKH, TaKUM 00pa3om,
oOecrieunBaeTcs MUPKYJISAIUS BO Beel cucteMe. B ManmeHbkux cucreMax 0ak oOBbeIUHEH C KOJIJIEKTOPOM U HE
paccuyuTaH Ha MarvcTpPajbHOE JABJIICHHE, IMOATOMY TEPMOCU(OHHBIE CHUCTEMBbI HYXXHO HCIOJIB30BaTh JIMOO C
nojiaueii BOJbI M3 BBIMIEPACIIONIOKEHHOW €MKOCTH, JINOO Yepe3 YMEHBIIAIoIIEe JAaBICHUE PEAyKTOphI. Takas
CHUCTEMA UMEET MUHUMAJILHOE THIPABINYECKOE COMTPOTHUBIICHNUE.

BakyyMHBIN KOJUIEKTOP € PSIMOM TeIJIonepeayeit Bojie 1 BCTPOCHHBIM TETNIO00OMEHHUKOM

Takoll KOJJIEKTOp HWMEET BCE MPEUMYIIECTBA W OCOOCHHOCTH TPEIBIAYIIEr0 THUIA KOJUIEKTOPOB.
OTnuuneM sBIISIETCS HAJW4ME€ BCTPOCHHOTO B 0ak 3(P(EKTUBHOTO TEIUIOOOMEHHUKA, YTO TO3BOJISET
MOJICOSMHUTE KOJUIEKTOP ¢ OaKOM K HAIIOPHOM CETH BoJOCHAOKeHUs. [Ipu 3TOM B TpyOKax Mmo-npekHeMY
NPaKTUYECKH HET maBieHWsI. OOHUM W3 TPEHMYIIECTB TAaKXKE SBISCTCS BO3MOXHOCTH 3allOJTHCHHS
BOJIOHATPEBATEIHPHOTO KOHTYpa He3aMep3aroliell KUIKOCThIO, YTO MO3BOJISET HCIOJIB30BAaTh €ro U MpHU
HEOOJIBIINX MUHYCOBBIX TemrepaTypax (mo muHyc 5-10 rpamycos). JIpyrum mpenMyIIecTBOM SIBISIETCS
TO, YTO B KOJUIGKTOPE HE OTKJIAJBIBAIOTCS COJHM >KECTKOCTH M JPYTHE 3arps3HEHUs, TaKk Kak o0beM
TEIUIOHOCHUTENISI OJUH M TOT K€, a pacxojayemas BoJla MPOXOAHWT TOJILKO MO BHYTPEHHEMY MEIHOMY
TEIJI00OMEHHUKY.



BAKYVYMHBIN KOJJIEKTOP C TEPMOTPYBKAMU




['MaBHBIM 3J€MEHTOM COJIHEYHBIX KOJUIEKTOPOB JIaHHOM KOHCTPYKIMHU SBIAETCA TEepMOTpyOKa —
3aKphITass MeaHas TpyOa C HEOONBIIUM COACPKAHWEM JICTKOKHUIISAIIEH SKHIKOCTH. PaGoTta
BBICOKOTEXHOJIOTMYHBIX BAaKyyMHBIX TPYOOK OCHOBaHa Ha NPOCTOM MPHUHIMUIIE TEIJIOBOM TpyObl, KOTOpas
IpeCTaBIsIET COOOM MOJBIA MEAHBIN CTEPKEHb, 3AasTHHBIN C 000MX KOHIIOB C PaCUIMPEHUEM B BEPXHEH YacTH.
BHyTpu HEro HaxoaUTHCSI HETOKCUYHAS KUJIKOCTh (MHOpraTHk). Ilpu HarpeBaHUM KUAKOCTU 0 TEMIIEPaTypbl
KWAIIEHUSI OHA 3aKUMAeT W B IMApOOOpPa3HOM COCTOSIHUM IOJHMMAETCS B BEPXHIOK YacTh — HAKOHEYHUK
(KoHIEHCaTOp), Temmneparypa Ha KoTopoM MoxkeT gocturath 250-380 °C. M taM KoHAEHcHpyeTcs, OTIaBas
TEIUI0. A KOH/IEHCAT CTEKAeT N0 CTEHKaM TpyOKH BHU3 U Ipolecc noBTopsieTcs. TemnoBast TpyOka BCTaBiseTCs
B CTEKJSIHHYIO TpyOy U (UKcHpyeTcs MEXIy IByMs allOMUHUEBBIMU peOpamu. dopma pebep TakoBa, 4YTO
IUIOIIAJb UX KOHTAKTa C TEIJIOBOM TPyOKOH M BHYTPEHHEW NMOBEPXHOCTHIO BAKYYMHOW TPyObl MakCHUMasbHa.
Takas moznenb pebep oOecrieunBaeT MaKCMMAaJbHYIO NE€pelady Tella K MEIHOM TEIUIOBOM TpyOKe, a IOTOM
TEIUIOHOCUTEND B MPOTOYHOM TEMIOOOMEHHUKE. Cnoco0 mnepemaun Temsia OT TEIUIOBOM TPYOKH
TEIJIO0OMEHHUKY OYeHb MpocT. MenHas TemioBas TpyOKa BHYTPH IOJIasg M COJEPKHUT 3alaTEHTOBAHHYIO
HEOPraHWYECKYI0 HETOKCHYHYIO KUAKOCTb- TEIUIOHOCUTENb. BHYTpEHHs MOJOCTh TEIJIOBOM TpyOKHM —
BAKYYMHUPOBAHA, MOATOMY 3Ta KXUIAKOCTh HCIapsercs aaxe npu temmneparype okono 20 °C. Ilpm menpmen
TeMIiepaType TpyOka "3anupaercs" U TONOJHUTEIBLHO COXPAHSET TEILIO.

Tenno OT TroJIOBKM TEPMOTPYOKH MEpeJaeTcsi OCHOBAHMIO KOJUIEKTOpa - OpHEeMHHUKY. I[lpuemHMK
COJIHEYHOT'0 KOJUIEKTOpPA MEHBIN C MOJIMYPETAHOBON M30JISILUEN, 3aKPBIT HEpKaBEOIUM KopirycoMm. Ilepenaya
TEIIa MPOUCXOAUT YEPE3 MEIHYIO ,,[MUIb3Y " IPUEMHHUKA. birarogaps 3ToMy OTONUTENBHBIA KOHTYP OTHEJIEH OT
TpyOok. Ilpu moBpexaeHuun OoAHON TPYOKM KOJUIEKTOp NpojonpkaeT padorarts. IIpoueaypa 3ameHbl TpyOoOK
OYE€Hb MPOCTA, IPU STOM HET HEOOXOAUMOCTH CIMBATh HE3aMEP3atOIIyI0 CMECh U3 KOHTYpa TeII000OMEHHHKA.

ConHe4Hasa pagmnaumsa

MpoTo4YHbIV TENNOOOGMEHHUK

BakyymHast Tpy0a cOCTOUT U3 JBYX CTEKISIHHBIX TPYO. KOHCTPYKIIUS CTEKIISIHHBIX BAaKYyMHBIX TPYO MOX0Ka Ha
KOHCTPYKIIMIO TepMoca, OJHAa TpyOKa BCTaBjeHa B JPYryl0 ¢ OOJIbIIMM JguamMeTpoM . BHemHss TpyOa
BBITIOJTHEHA W3 MPO3PAYHOTO CBEPXIPOYHOIO OOPOCUIIMKATHOTO CcTeKNa. BHyTpeHHsst TpyOa Takke cienaHa U3
MIPO3PAYHOTI0 OOPOCHIIMKATHOTO CTEKJIA, MOKPBITOIO CIELHUAIBHBIM CEIEKTUBHBIM HAaHONOKPBITHEM, KOTOPOE
o0ecrieunBaeT MaKCHMajbHOE TOTJIONICHWE TeIa TMpd MHUHUMAaJIbHOM OTpaxkeHuu. Bo wusbexanue



KOHIYKTUBHBIX M KOHBEKTHUBHBIX TEIUIONOTEPh M3 MPOCTPAHCTBA MEXAY ABYMs TpyOamu BbIKauaH BO3AYX U
co3maH BakyyM. [[s mojjepxaHus Bakyyma MEXAy JABYMsI CTEKJISTHHBIMUA TPyOaMH UCIOJIb3yeTCsl OapueBbIn
ra3ornoryioTuTeNb (Takoil e, KaKk B TEJIEBU3MOHHBIX TpyOkax). Ilpw mnpous3BOACTBE Tra30MOrIOTHTEh
MOJIBEPracTCsl BO3JCHCTBHUIO BBICOKHMX TEMIIEpATyp, BCJIEJACTBHE YETO HIDKHHMN KOHEI BaKyyMHOM TpPYOBI
MOKPBIBAETCS CJIOEM YHMCTOro Oapus. DToT cior Oapus norjomaer CO, CO2, N2, O2, H20 u H2, kotopsie
BBIJICJISIIOTCS M3 TPYOBI B MpOIECCEe XpaHEHUsS M IKCIUTyaTaluu, TMOJJIePKUBas TaKUM 00pa3oM COCTOSIHUE
Bakyyma. Ciiolt Oapus Takke SBJISIETCS YETKUM BU3yaJIbHBIM MHAMKATOPOM COCTOSHUS BakyyMa. Korga Bakyym
ucyesaeT, OapueBbIi CIOW U3 CepeOPUCTOrO CTAHOBUTCS OEIBIM. DTO JACT BO3MOXKHOCTH JIETKO ONPEICIIUTD,
UCIIpaBHA JM TpyOa, BHYTPH KOTOPOM 3aKperjieHa MejHas TEeIUloBas TPyOKa C aJlOMUHHUEBBIMH peOpamu s

rnepcaadun Teiuia.

OcHoBHBbIE TPeOOBaHUS K BAKYYMHO TpyoOe:

« Marepuan: 0o0pocuaukaTHoe cTeksio cooTBeTcTByeT ISO3585: 1991.

o Koadduruent nponyckanusi 60pOCUIMKATHOTO cTeka: > 0.92.

o [lornomaemas crnocoOHOCTh CEIEKTUBHOTO a0COPOUPYIONIETO MOKPhITUA: a > (.94

o M3nyuarenbHas criocooHoCTh noJrycdepsl: € > 0.08

« CraproBas temrnepatrypa: +30°C (mpu gaHHOI TeMIiepaType TeIioBas Tpyoka HaYMHAEeT paboTaTh)

« Bpewms 3amycka B paboty: Ha OoJiee 2-X MUHYT NIPU HOPMAJIBHOM COJTHEUHOM OCBELICHUU

« Mopo3ocTroiikocTs: BeiaepkuBaet -50°C.

o TepMOCTOMKOCTB: HET MOBPEXKACHUN TTOCIIE TPEX Pa3 MOOYEPEIHOrO BO3ACUCTBUS XOJI0AHON BOJBI
10 25°C u ropsiueit Boibl cBhitie 90°C.

o ConpoTHBJIEHUE TPAY: BBIACPKUBAET rpag D25 Mm.

o CTaHmapT BHEUIHEr0 BHUJA: IIBET CEJIIEKTUBHOTO a0COPOMPYIOLIEro MOKPBITUS JOJIKEH ObITh
PaBHOMEPHBIM, MOKPBITHE HE AOJHKHO MIETYIIUThCA WM MOpIuuThes. [lonnepkuBatonme yactu
BHYTpH TpPYyObl JOJIKHBI ObITh MPABWJIBHO U MPOYHO 3aKperieHbl. J[omycTMMOe OTKIOHEHHE B
quameTpe TpyObl U3 OOPOCUIIMKATHOTO CTEeKJIa T0KHO cooTBeTcTBOBaTh 1ISO4803: 1978.

o Bbiru6 tpy0sl u3 OOpOCUIMKATHOTO CTEKJIa HE TOJKEH npeBbimath 0.3%.

o [lonepeunoe cedyenue TpyObl M3 OOPOCHUIMKATHOIO CcTekisa, Haxojsmeecs Ha 40-60 mm ot eé
KOHIIA, JOJDKHO ObITh KpyrJyibiIM. COOTHOILIEHHWE MEXKIY CaMbiM KOPOTKMM M CaMbIM JUJIMHHBIM
paauanbHBIMUA pa3MepaMy CTEKJISTHHOW TPYObl HE TOJKHO NpeBbiaTh 1.02.

OcHoBHBIEC TPeOOBaHUSI K BAKYYMHOU TpyoOe:

« Marepuan: 00pocuIuKaTHoe cTekI0 cooTBeTcTBYeT ISO3585: 1991.

o Koaddurment nponyckanuss 60poCUIMKaTHOTO cTekia: > 0.92.

o [Tornomniaemast CmocOOGHOCTH CEIEKTUBHOTO aOCOPOUMpPYIONIEro MoKpeITHs: a > (.94

« M3nyvatenbHast cniocoOHOCTh nomychepst: € > 0.08

 CraptoBas temnieparypa: +20°C (npu gaHHOH TemrepaType TersioBas TpyOka HaUMHAeT padoTaTh)

« Bpewms 3amycka B paboty: Ha Oosiee 2-X MUHYT NP HOPMAJIBHOM COJTHEUHOM OCBELICHUH

« Mopo3socToiikocTs: BeiaepxkuBaet -50°C.

o TepMOCTOMKOCTB: HET MOBPEKAECHUN ITOCIE TPEX Pa3 IMMOOYEPETHOIO BO3IEUCTBUSA XOJIOAHOU BOJIBI
10 25°C u ropstueit Boabl cBbiiie 90°C.



o ConpoTHuBJIEHHUE rpaay: BbIAEPKUBAET rpag P25 MMm.

o CTaHgapT BHEIIHErO0 BHUJA: LBET CEJIEKTUBHOTO aOCOPOUPYIOMIETO MOKPBITUS JOKEH ObITh
PaBHOMEPHBIM, MTOKPBITUE HE JOJDKHO IIETYUIMTHCS WM MOpUIUThCs. [loaaep:kuBaromye yacTu
BHYTPU TPYObl JOJKHBI ObITh NMPABUIBHO W MPOYHO 3aKpeIIeHbl. JlOIMyCcTUMOE OTKIOHEHHE B
TuaMeTpe TpyObl U3 OOPOCUIIMKATHOTO CTEKJIa T0HKHO cooTBeTcTBOBaTH [ISO4803: 1978.

o Beirn0 TpyOb! 13 60pOCUIMKATHOIO CTEKIIA HE JOJDKeH npeBbiaTh 0.3%.

o [lonepeunoe cedeHue TpyObl M3 OOPOCHMIMKATHOIO CTEeKiIa, Haxozsmeecs Ha 40-60 mm or eé
KOHI[a, JTOJDKHO OBITh KpyIJbiM. COOTHOUIEHHE MEXKIY CaMbIM KOPOTKHM U CaMbIM JIJTMHHBIM
paraIbHBIMU pa3MepaMu CTEKIIIHHOM TpyObl HE JOJKHO npeBblaTh 1.02.

. BaKYYMHBIC TPY6I>I B KOJUICKTOPC VYJIOXKCHBI IIapaJUICIIbHO, YI'OJI HAKJIIOHA 3aBUCUT OT
FGOI‘p&(bH‘IGCKOfI IMUPOTBI JAaHHOI'O MCCTa. OpHGHTHpOBaHHBIG Ha IOr TPY6BI IIaCCUBHO
«CIICAYIOT 34 COJHLOCM) B TCUCHHUC BCCIO IHA. CDopMa TPY6 oOecrneynBaeT BBICOKYIO CTCIICHDb
ITOTJIOIICHU A

- BaKyyMHbI€ TPYOKM IOKAa3bIBAIOT MPEBOCXOJHBIE PE3yJbTaThl U B OOJAYHBIE JHU, IIOTOMY 4YTO TPYOBI
CIIOCOOHBI MOTJIONIATh SHEPTUI0 MH(PAKPACHBIX JTy4Yeil, KOTOpPbIE MPOXOAT Yepe3 o0IaKa;

- Osaromapsi M3O0JISILIMOHHBIM CBOMCTBAM BaKyyMa BO3JIEMCTBHE BETpa M HU3KUX TeMIEpaTyp Ha pabdoTy
BaKyyMHBIX TpyO HE3HAUUTEIHHO.

[itockuii COTHEUHBIN KOIJIEKTOP

[Tnockuii KOJJIEKTOP - CaMbIii pacIpOCTPaHEHHBIM BUJ COTHEYHBIX KOJUICKTOPOB, MCITOJIB3YEMBIX B OBITOBBIX
BOJIOHATPEBATEIBHBIX W OTONMUTEIBHBIX  CHCTEMax. OJTOT  KOJUIGKTOp  MPEACTaBIsET  coOOoi
TEIJION30IMPOBAHHYIO OCTEKJICHHYIO TaHeNlb, B KOTOPYIO TOMEIIeHa TIUIacTUHa morjotutens. llmactuHa
MOTJIOTUTENS U3TOTOBIICHA M3 METAJIa, XOPOIIO MPOBOSIIETO TEIUIO (Yalle BCero MU WM aTFoMUHMS). Yare
BCETO UCIOJIB3YIOT ME/lb, T.K. OHA JIyYIlle TTPOBOJUT TEIJIO U MEHBIIE MOJBEPKEHA KOPPO3UH, YEM ATFOMUHUM.
[Inactuna mnornotutenss oOpaboTaHa CHEIUATbHBIM BBICOKOCEICKTUBHBIM MOKPBITUEM, KOTOPOE JIydIle
yACP)KUBACT TOTJIONICHHBIA COJHEYHBIH CBET. DTO TMOKPBITUE COCTOWT M3 OYEHb MPOYHOTO TOHKOTO CJIOS
aMOp(HOTO TMOJYNPOBOJHUKA, HAHECEHHOTO HAa METAUIMYECKOE OCHOBAHHME, W OTJIWYAETCS BBICOKOM
MOTJIONIAOIIEH CIMOCOOHOCTHIO B BHJAMMONM OOJACTH CIEKTpa M HU3KUM KOX(DOUIIMECHTOM W3IyYeHUS B
JUTMHHOBOJTHOBOM WH(pakpacHoil o6Onactu. bmaromaps octexkieHuio (B IJIOCKHX KOJUIEKTOpax OOBIYHO
WCIIONIE3YETCSl MaTOBOE, MPOITYCKAaIoIIee TOJBKO CBET, CTEKJIO C HU3KHUM COJIEpP)KaHHUEM jKelle3a) CHIDKAIOTCS
notepu Teruia. /J[Ho m OOKOBbIE CTEHKH KOJUIEKTOPA MOKPBHIBAIOT TETUIOM30JUPYIONIUM MaTEepHaiOM, YTO €IIle
OOJIBITIE COKPAIIAET TETUIOBBIE TTOTEPH.



Kak Mbl BUJIUM, KOJIMUECTBO U PA3HOOOPA3UM TUIOB COJHEUHBIX KOJUIEKTOPOB JOCTATOYHO BEJIMKO. B uem xe
pa3HuIa Mexx 1y HUMH? Kakoi TUT KOJIEKTOPOB BbIOpATh?

Kak o0br4HO, oHO3HAYHOTO perieHus He ObiBaeT. CyIecTBYIOT pa3Hble (aKTOpbl U MPUYUHBI , KOTOPHIC
3aCTaBJISIIOT BBIOpATh ONTHUMAJIbHBIN B JIaHHOW CUTyalud KosuiekTop. CBeleM B TaOJMILy MOJIOKHUTEIbHbIE U
OTpHUIIATENbHBIE TAPAMETPHI BIIICYKA3aHHBIX COTHEYHBIX KOJIJIEKTOPOB.

CpaBHUTENbHAS
OddexTuBHOCTH
anpenb-oKTsOpb, B
3aBUCHUMOCTH  OT
TUIONIA M

CpaBHUTENbHAS
DddexruBHOCTH
HOS0pb-MapT, B
3aBUCHMOCTH  OT
TUIOLIAIH

mpobiema
Pa3MHOMKEHUsI
GaxTepuii

CpaBHUTENbHAS
L[eHa

PemonTto-
MIPUTOJTHOCTh

Harpes
TEIUIOHOCHTENS
110
TEMIIEPATYPbI

BAKYYMHBbIN

90%

0

€CTh

20%

70%

95°C

KOJUJIEKTOP C
[IPSIMOIA
TEIUIOIEPEJJAYEN
BOJIE

Bakyymupiii  komiextop | 95% 70% HET 65% 60% 95°C

c OpAMOi
Terionepeaaued Bojie u
BCTPOEHHBIM
TEMI000MEHHUKOM

BAKYYMHBbIN
KOJIJIEKTOP C
TEPMOTPYBKAMU

100% 100% HET 100% 100% 250°C

ITnockuit cosiHeuHbl | 60% 33% 60% 30% 95°C

KOJIJICKTOP

€CTb

Ucxomsi W3 W3BECTHBIX JAHHBIX MOXHO cienats ganubie, uto BAKYYMHBIM KOJIJIEKTOP C
NPSIMOHN TEIIJIONEPEJAYEM BOJIE HeoOXOMMMO HCIOIB30BaTh CE30HHO(  Aalpeib-OKTSIODS).
JlanpHeiIee UX MUCIOIH30BAaHNE HEBO3MOXKHO 3a CUET BEPOATHOCTH 3aMep3aHUs KUIAKOCTH BHYTPpHU TPYOOK H
TaTbHEHUIIIET0 OBPEXAeHUS prudopa. Vcmoap30BaHmne 3THX KOJUIEKTOPOB HanboJiee BHITOAHO B PETHOHAX TIC
HET OTPHUIIATENIbHBIX TeMIieparyp. B 3Tom ciaydae, MX yCTaHOBKA OKYMHaeTCs MEHbIIE 4yeM 3a ce30H. [1ocKobKy
JaHHBIN BUJ KOJIJIEKTOpa paboTaeT UCKIIOYUTENBHO Oe3 naBieHusi( He JomycKaeTcs naBiaeHue B 6ake oonee 0,2
atMocdep), TO TOAKIIOYCHUE JaHHOTO 000pYAOBaHHE K MaruCTPAIBHBIM TPYOOIPOBOIAM BO3MOKHO TOJIBKO C
UCIIOJIb30BaHUEM TMOHIKAIOIIETO PEAYKTOpa WM OTKPBITOrO 0aka ¢ IMOIJIABKOBBIM MexaHu3MoMm. [loatomy,



€CJIM Ha BBIXOJIC€ HEOOXOoAuM Hamop (Hampumep, I padOThl CAHTEXHHUYECKUX MPUOOPOB - KPAHOB, CaHy3Ja H
T.IL.), TOCJI€ COJMHEYHOM BOJIOHArpPEBATEIbHOW YCTAHOBKM HYKHO CTaBUTh THAPOAKKYMYJSITOp (Hacoc cC
PE3MHOBBIM 0aKkoM), pacCUMTaHHBIM Ha paboTy c ropsiuei Bojou. Takke K HEAOCTaTKaM MOXKHO OTHECTU U
BO3MOXHOCTh OTKJIQABIBAaHUSI COJIEH M Jpyrue 3arps3HeHUs] Ha BHYTPEHHUE TMOBEPXHOCTH TPYOOK MIpH
NOBBIIIEHHON KECTKOCTU WJIM 3arpsi3HEHHOCTH BOJIBI. DTO MOKET MPUBECTH K YXYIUIECHHUIO IMOMIOMIAFOIINX
CBOMCTB BaKyyMHBIX TPYOOK.

BakyymHBIi KOJJIEKTOP ¢ NPAMOIi TenJjionepeaayeii Bojie 1 BCTPOEHHbIM TENJI000MEHHUKOM —3TO OoJjiee
TE€XHOJIOTMYHBII BapUaHT MPEABIAYIIEr0 BUAA KOJIEKTOpa. 3a CYET HEM3MEHHOCTH TEIIOHOCUTENSI( MOYKHO
3aJUTh HE3aMeP3aloNIyI0 KUKOCTh, YBEJIMUMUBAsH AUAIa30H SKCIUTyaTaluu a0 -5..-10°C) B BakyyMHBIX TpyOKax
OH HE NOABEPKEH PUCKY 3arpsA3HEHHs BHYTPEHHUX NOBEPXHOCTEM. Kpome TOro BO3MOXKHO MOJKIIIOUYEHHUE
KOJUIEKTOpa K TpyOaM ¢ MarucTpaibHbIM JaBieHueM. K Hemoctatkam ciiegyer oTHecTH OONbIIYI0 CTOUMOCTB C
MPEABITYIIMM TUIIOM KOJUIEKTOPA.

Inockuii coTHEYHBIH KOMJIEKTOP ONTUMAJICH MPU HEOOXOUMOCTH UCIIOJIH30BATh SHEPTHUIO COJIHIIA allpelib-
OKTSIOpb. 32 CUET OTHOCUTEIHHOM JEIIEBU3HBI OH MOXET ObITh ONTUMAIBHBIM JJI HarpeBa BoJbl U OacceiiHa B
3TOT nepuoi. B xosogHoe BpeMs roja mpu MUHYCOBBIX TEMIIEpaTypax IUIOCKUN COJHEYHBIM KOJUIEKTOpP HE
MOKET CIIY)KUTh MCTOUHHUKOM TeIJa 3a cUeT OOJBIIHUX MOTEPh B OKpYKarollyio cpeny. K Hegoctatkom 3T0Oro
THUIAa KOJJIEKTOPOB OTHOCSITCS U JIOCTATOYHO HEOOJBIINE TEMIEPATyphbl HarpeBa MUPKYIUPYIOUIEH KUIKOCTH,
YTO KPOME BCErO IMPOYEro MPUBOJAUT K BEPOSITHOCTU PA3MHOXKEHHS OO0JIE3HETBOPHBIX Oaktepuil. B cimyuae
pazoUTHsl TepMETU3UPYIOIETo cTekIa 3QPEKTUBHOCTh KOJUIEKTOPa 3HAYUTEILHO YMEHBIIAETCS, TaK KaK TEIIo
pacxoayercsi Ha 000TpeB OKpYKarollel Cpeibl, a TaKKe OTCYTCTBYET MApPHUKOBBIM 3(()EKT MO3BOJIAIONIUN B
JOCTAaTOYHOW CTENEHU HarpeBaTh TEIUIOHOCUTENb. B  OOJBIIMHCTBE CIy4aeB COJIHEYHbIE KOJIJIEKTOpPA
YCTaHABJIMBAIOTCSL HA KPbIIIE, MOATOMY JJII MOHTKHBIX OpraHM3alliii Ba)KHA JIETKOCTh JOCTABKH M MOHTaXa.
[Inockue coNHEYHBIE KOJUIEKTOPHI MPEACTABISAIOT cOO0M Hepa30opHOUM OJIOK OoJbIIMX TadapuTOB, BCE ATO
3aTPyJHSET MOIbeM 000pYI0BaHMS JJIsl MOHTaXa Ha BBICOTY U AajbHelIas padoTta ¢ HUMH. Eciu ju1s miiockux
KOJUIEKTOPOB MaKCUMaJIbHas TEMIIEpaTypa HarpeBa Bojbl He npeBbimaet 80-90 rpagycoB, MO3TOMY B CUCTEMAaxX
C TUIOCKMMH KOJIJIEKTOPaMH CYIIECTBYET MpoOsieMa pPa3MHOXKEHUs OaKkTepuil M JNPYyrUuxX MUKPOOPTaHU3MOB,
KOTOPOU HET B CUCTEMAaX C BAKYyMHBIMHU KOJIJIEKTOPAMH.

BAKYYMHBIN KOJJEKTOP C TEPMOTPYBKAMM — camblii TEXHOJIOTHYHBIN Ha JAHHBI MOMEHT THII
KoJuiekTopa. Mosketr addexktuBHO pabotath mnpu Temmeparypa no -50 °C. B oTiamume OT TIOCKOTO
KOJUIEKTOpA, NP MEXAHUYECKOM TMOBPEXKIECHUU OJHOM WM HECKOJBKUX BAaKyyMHBIX TPYyOOK, OHHU JIETKO
3aMeHstoTcs 0e3 OCTaHOBKH M cliiBa Bcell cuctemsl. M3-3a hopmbl TpyOoK U 6osiee 3¢ (PeKTUBHOTO MOTIIOIIECHHUS
COJIHEYHOM paiualiiy ¢ OJHOr0 M2 BaKyyMHBIN KOJUIEKTOp cobupaet B 1,5 pa3a Oosblie TemioBoil suepruu. K
HEJI0OCTaTKaM JIaHHOTO THUMa MPUOOPOB MOXKHO OTHECTH OTHOCHUTENIBHO OO0blIyto 1eHy. Ho 3ToT «MuHyc»
KOMITEHCUPYETCS OOJIBIINM KOJIUYECTBOM « ILITFOCOB)

Hcnonp30BaHne BBIIEONMCAHHBIX TUIIOB BAKYYMHBIX KOJUIEKTOPOB SIBJISETCA NOCTATOYHO BBINOJHBIM. Benp ¢
OIHOTO KBAaJpPAaTHOTO METPa COJHEYHOI'O KOJUIEKTOPA B YCIOBHUAX YKpauHbl M Poccum s KOMMYyHaJbHO-
OBITOBBIX HYXKJ MOXXHO mosydath npumepHo 500 kBreu Temna B roja. Exeromnas moTpeOHOCTH OAHOTO



yenoBeka B ropsyeil Bojme Tpebyer 1500 kBreu Ttemnma, a sl OTOMJIEHUS OJHOTO KBaJIpaTHOTO MeETpa
coBpeMeHHoro xwuuia - npumepHo 100 kBteu B roa. O6opynoBaHue 0O0bEKTa TeTUONPUCTABKOI O3HAYaeT
MOSIBJIEHUE HA 00BEKTE JOMOIHUTEIbHOTO UCTOYHHUKA, CIIOCOOHOTO NOCTABIIATh B CUCTEMY TEINIOCHAOXKEHUS OT
30 no 70% Heobxoaumoro Teria. B npunnume, 3To yxe camo 1o cede Ja€T moBojA K TOMY, YTOOBI JIUIIHUHN pa3
HOoAyMaTh Haja TeM, KakOod JK€ M3 HCTOYHUKOB IIOCJIE JTOrO CJEAYyEeT BOCIPUHUMATh B KadeCcTBE
JOTIOJIHUTENBHOTO. ECci B 3UMHUI U JIETHUN NIEPUOBI KOTEN U IEIMONPUCTABKA TOOYEPETHO TPUHUMAIOT Ha
ceOsl OCHOBHBIE C€30HHBbIE (YHKIMH, TO B IEPUOABI MEKCE30HbS MEXIYy HUMHU YCTaHABJIMBAETCS IUIABHOE
B3auMozelicTBue. Takoe panuoHaIbHOE COUETAHUE HE TOJIBKO MO3BOJIAET CYLIECTBEHHO Pa3rpy3uTh KOTEN, HO
M, 4yTO emé OCOOEHHO ILEHHO - o0ecreurBaeT Oojee MATKUNA PEeXUM ero skcrutyaranuud. O0a ykazaHHBIX
00CTOATENHCTBA CHOCOOCTBYIOT TOMY, YTOOBI CUMTaTh, YTO HAJIMYME TEIUONMPHUCTABKUA CO3HAET YCIIOBUS IS
YBEJIMYEHUS CPOKA CITY>KObI M MOBBIIIACT HAEKHOCTh pabOThl 000PYIOBAHHUSL.

YKa3zaHue MHTEHCHBHOCTH COJIHEYHOM paguanum i ropoaoB Ykpaunbl u Poccun

KonuyecTBO BeIpabaThiBA€MON KOJUIEKTOPOM MOJIE3HOM SHEPTUU 3aBUCUT OT LIETIOro pAjia (hakTOpOB.

K cymiecTBeHHBIM (pakTOpam BIUSHUS OTHOCUTCS 00II€€ KOJUYECTBO PACIIOIAraeMOil COTHEYHOU SHEPTUU
Eciu Bo ®paiibypre pacnosnaraemMoe cymMmapHoe uszinydyeHue coctaBiaser 1 270 kBr-u/(M2 m roa), To B
["anHOBEpE ATOT MOKa3aTENb paBHIETCS Julllb 955 kBT-4/(M2 m roxn).

CylIeCcTBEHHYIO POJIb UTPAIOT TaK)XE THUI, HAKJIOH M OpUEHTAIusl KoJuiekTopa. I HakoHel, SKOHOMHYHAS
AKCIUTyaTalisl COJIHEYHOM YCTAaHOBKH TPEOYET TIIATEIBHOIO BHIOOpA MapaMeTPOB €€ KOMIIOHEHTOB.



Tabnuua rennoobcTaHoBKM B LieHTparbHbIX 06rnacTsax YKpanHbl

*Tabnuua*

ExxeMecsiYHbIV yCpeAHEHHbIW cry4yan o6ry4YeHus CONHLUEM Ha ropu3oHTaribHON NOBEPXHOCTH cpeaHemec.
(kWh/m2/day) 3HayeHve
HaceneHHbiv nyHKT [LLupoTkl ceBepHon |[lonrotbl BOCTOYHOM |siHBapb |deBpansb |[MapT |anpenb |Mai |uioHb |utonb |aBryct |ceHTA6pb |okTA6pb |HOAG6pPL |Aekabpb [0,00
BuHHMua 49,23 28,49 1,07 1,89 2,94 13,92 5,19 |5,30 |5,16 |4,68 3,21 1,97 1,10 0,90 3,11
[HenponeTpoBCK 48,43 35,13 1,21 1,99 2,98 ]4,05 5,55 |5,57 ]5,70 5,08 3,66 2,27 1,20 0,96 3,35
HoHeuk 47,95 37,82 1,25 2,04 2,93 |4,11 557 |5,72 |5,83 5,18 3,82 2,35 1,26 0,99 3,42
YKutommp 50,26 28,67 1,01 1,82 2,87 |3,88 516 |519 |5,04 |4,66 3,06 1,87 1,04 0,83 3,04
3anopoxbe 47,85 35,16 1,21 2,00 2,91 |4,20 562 |572 |588 5,18 3,87 2,44 1,25 0,95 3,44
VMBaHo-ppaHkoBck 48,91 24,71 1,19 1,93 2,84 |3,68 4,54 14,75 4,76 4,40 3,06 2,00 1,20 0,94 2,94
Kves 50,43 30,54 1,07 1,87 2,95 |3,96 525 |5,22 |5,25 |4,67 3,12 1,94 1,02 0,86 3,10
Kuposorpag 48,51 32,25 1,20 1,95 2,96 |4,07 5,47 |549 |5,57 [4,92 3,57 2,24 1,14 0,96 3,30
JlyraHck 48,57 39,35 1,23 2,06 3,05 |4,05 5,46 |5,57 |5,65 [4,99 3,62 2,23 1,26 0,93 3,34
Jlyuk 50,76 25,35 1,02 1,77 2,83 |3,91 5,05 |5,08 |4,94 |4,55 3,01 1,83 1,05 0,79 2,99
JlbBOB 49,84 24,01 1,09 1,86 2,85 |3,85 4,84 |5,00 |4,93 |[4,51 3,08 1,91 1,09 0,85 2,99
HukonaeB 46,95 32,02 1,30 2,13 3,08 |4,36 5,68 |5,76 6,00 5,29 4,00 2,57 1,36 1,04 3,55
Opecca 46,47 30,73 1,25 2,10 3,07 |4,38 5,65 |5,85 6,03 [5,34 3,93 2,52 1,36 1,04 3,54
MonTaBa 49,59 34,54 1,18 1,96 3,05 |4,00 5,40 |5,44 |551 |4,87 3,42 2,11 1,15 0,91 3,25
PoBHO 50,61 26,25 1,01 1,81 2,83 |3,87 5,08 |517 |4,98 |4,58 3,02 1,87 1,04 0,81 3,01
CeBacTononb 44,61 33,54 1,21 2,04 3,21 |4,84 6,29 |7,05 |7,26 6,26 4,59 2,89 1,53 1,01 4,02
Cumdepononb 44,95 34,11 1,27 2,06 3,05 4,30 5,44 15,84 16,20 [534 4,07 2,67 1,55 1,07 3,57
CyMbl 50,48 34,97 1,13 1,93 3,05 |3,98 5,27 15,32 |5,38 |4,67 3,19 1,98 1,10 0,86 3,16
TepHononb 49,56 25,6 1,09 1,86 2,85 |3,85 4,84 |5,00 |4,93 [4,51 3,08 1,91 1,09 0,85 2,99
Yxropa 48,62 22,29 1,09 1,86 2,85 |3,85 4,84 |5,00 |4,93 [4,51 3,08 1,91 1,09 0,85 2,99
XapbkoB 49,99 36,25 1,19 2,02 3,05 |3,92 5,38 |5,46 |556 [4,88 3,49 2,10 1,19 0,90 3,26
XepcoH 46,69 32,66 1,30 2,13 3,08 |4,36 5,68 |5,76 6,00 5,29 4,00 2,57 1,36 1,04 3,55
XMenbHULKNIA 49,39 26,8 1,59 2,39 3,34 14,37 551 |6,09 6,16 |5,52 4,22 2,72 1,65 1,25 3,73
Yepkacchbl 49,57 23,91 1,08 1,83 2,82 |3,78 4,67 (4,83 4,83 [4,45 3,00 1,85 1,06 0,83 2,92
YepHuros 51,49 31,3 0,99 1,80 2,92 |3,96 5,17 |5,19 |5,12 |4,54 3,00 1,86 0,98 0,75 3,02
YepHoBLbl 48,29 25,94 1,19 1,93 2,84 13,68 4,54 |4,75 4,76 |4,40 3,06 2,00 1,20 0,94 2,94
Anta 44,26 34,19 1,27 2,06 3,05 |4,30 5,44 15,84 16,20 [534 4,07 2,67 1,55 1,07 3,57
ApxaHrernbck 64,32 40,32 0,14 0,73 1,99 |3,70 4,72 |5,68 |5,26 |3,68 2,21 0,94 0,28 0,04 2,45
AcTpaxaHb 46,35 48,06 1,38 2,29 3,49 |4,59 5,79 [5,99 |6,11 5,40 4,26 2,63 1,42 1,08 3,70
Benropop 50,59 36,62 1,13 2,00 3,90 |3,82 5,28 |5,33 |5,46 |4,68 3,29 1,99 1,12 0,85 3,24
BpsiHck 53,31 34,29 0,88 1,71 2,95 [3,84 4,95 [4,99 4,97 [4,32 2,73 1,60 0,88 0,66 2,87
YensbeHck 55,16 61,4 0,76 1,58 3,04 |4,42 5,20 [5,80 |5,42 4,18 2,84 1,55 0,92 0,60 3,03
MpkyTck 52,27 104,32 1,15 2,20 3,73 14,83 5,55 [5,49 |5,00 |4,26 3,28 2,15 1,30 0,88 3,32
KaTaB-VBaHOBCK 54,76 58,2 0,86 1,75 3,21 |4,42 5,08 |5,46 |5,19 4,11 2,86 1,57 0,99 0,70 3,02
KanuHuHrpag 54,7 20,51 0,69 1,36 2,52 |3,61 5,08 |5,11 |4,94 |4,34 2,81 1,52 0,75 0,55 2,77
KemepoBo 55,36 86,049 0,80 1,73 3,06 |4,28 5,34 |5,72 |5,70 ]4,58 2,87 1,69 0,94 0,55 3,11
KpacHogap 45,02 38,93 1,23 2,04 2,98 4,19 5,56 [5,85 6,12 5,30 4,05 2,63 1,50 1,02 3,54
Kypck 51,73 36,18 1,07 1,96 3,09 |3,85 5,19 |5,27 |5,25 4,53 3,06 1,85 1,06 0,78 3,08
Jluneuk 52,6 39,59 0,97 1,90 3,22 |3,87 516 |521 |5,11 |4,49 2,94 1,70 1,00 0,71 3,02
MarapaH 59,55 150,8 0,42 1,19 2,72 14,32 549 |5,70 |[5,01 3,93 2,81 1,46 0,59 0,26 2,83
Mocksa 55,75 37,61 0,75 1,57 2,84 13,89 511 |5,21 |5,13 |4,30 2,68 1,52 0,82 0,50 2,86
MypmaHck 68,95 33,1 0,02 0,41 1,68 |3,56 4,75 |5,14 14,58 3,37 1,87 0,67 0,08 0,00 2,18
HoBocubupck 55,03 82,93 0,78 1,65 3,01 |4,40 555 [597 5,90 |4,71 3,04 1,74 0,94 0,49 3,18
Owmck 54,96 73,39 0,76 1,57 3,14 14,50 5,76 16,28 |5,81 |4,62 3,21 1,89 1,01 0,63 3,27
OpeHbypr 51,76 55,1 0,99 1,88 3,39 |4,66 599 6,44 6,22 5,20 3,79 2,14 1,18 0,80 3,56
Open 52,96 36,07 0,99 1,88 3,13 |3,90 5,15 |5,21 |5,07 |4,43 2,91 1,72 0,99 0,72 3,01
MeH3a 53,19 45,021 0,87 1,72 3,00 |4,26 555 |589 |5,69 |4,68 3,08 1,73 0,98 0,63 3,17
PoctoB 57,2 39,44 0,56 1,36 2,63 |3,89 5,22 |550 5,39 4,23 2,60 1,41 0,70 0,40 2,82
PszaHb 54,62 39,74 0,79 1,70 3,09 |3,79 5,15 |5,01 |4,95 ]4,29 2,71 1,51 0,85 0,57 2,87
Camapa 53,19 50,16 0,87 1,70 3,14 |4,47 571 16,13 |5,93 |4,76 3,22 1,81 1,01 0,69 3,29
CaparoB 51,52 46,03 1,02 1,90 3,23 14,49 594 16,33 6,17 |5,17 3,55 2,06 1,12 0,77 3,48
CMorneHck 54,77 32,05 0,77 1,63 2,84 13,87 4,82 [4,96 14,94 [4,12 2,72 1,49 0,80 0,53 2,79
EkatepeHbypr 56,83 60,6 68,00 [1,52 2,93 |4,38 5,05 |5,70 |5,30 |4,01 2,65 1,43 0,84 0,48 8,52
TamboB 52,71 41,42 0,96 1,91 3,29 |3,97 5,16 |531 |5,24 |4,53 2,99 1,73 1,03 0,72 3,07
Tomck 56,45 84,96 0,69 1,59 2,94 14,29 5,48 |5,79 |5,80 |4,55 2,83 1,58 0,83 0,46 3,07
TBepb 56,84 35,93 0,65 1,46 2,73 13,93 5,05 |5,24 |5,19 |4,23 2,63 1,45 0,76 0,43 2,81
Tyna 54,19 37,62 0,79 1,66 2,99 |3,80 5,00 [4,96 |4,91 |4,23 2,70 1,48 0,84 0,57 2,83
TioMeHb 57,15 65,52 0,56 1,40 2,82 14,40 5,18 |6,00 |5,69 |4,09 2,70 1,48 0,79 0,42 2,96
Bnagumup 56,13 40,4 0,63 1,43 2,70 13,89 5,27 |5,53 |5,43 4,28 2,69 1,47 0,75 0,41 2,87
Bonrorpag 48,71 44,5 1,26 2,20 3,32 4,34 562 |582 |586 521 3,82 2,34 1,28 0,96 3,50
BopoHex 51,65 39,19 1,03 1,97 3,15 |3,94 521 |535 |5,29 4,59 3,08 1,83 1,06 0,78 3,11
AkyTCK 62,03 129,75 0,28 1,15 2,81 |4,55 5,41 16,32 |5,95 |4,57 2,62 1,36 0,44 0,12 2,97
KpacHospck 55,95 93,02 0,79 1,73 3,07 |4,24 5,13 |5,67 |5,61 |4,53 2,90 1,70 0,92 0,53 3,07
XabapoBck 48,46 135,08 1,68 2,79 4,13 |4,76 549 5,79 5,13 4,26 3,66 2,63 1,82 1,35 3,62
Mepbm 57,98 56,28 0,56 1,34 2,68 4,20 5,09 |5,76 |5,550 3,95 2,50 1,28 0,73 0,40 2,83

OnrumaibHasi OpPpHCHTAIIUA U HAKJIOH




Konnekrop nomkeH ObITh PaclonokeH B MOJI0KEHIUH 00eCTIeYuBaIOIEM OeCIIPensITCTBEHHbIN MPOX0/
COJIHEYHBIX JIy4yel oT 9 10 15 yacoB, T.K B 3TO BpeMs COJIHEYHAsl SHEPTU MaKCUMasbHas1. YacTUyHas TEHb OT
IPOBOJIOB ¥ HEOOJIBIINX IIPEIMETOB HE CYIIECTBEHHA. MBI MpejlaraéM yCTaHaBIMBATh KOJUIEKTOP JIULIOM Ha
IOT TI0JT YTJIOM COOTBETCTBYIOLIUM HIMPOTE YCTAHOBKH.

Otknonenue Ha 20 rpaagycoB OT HAIPABIJIECHUs HA IOT JOITYCTUMBI U HE BIMSAIOT Ha IPOU3BOUTEIBHOCTD TEILIA
KoJulekTopa. [Ipn MOHTaXke Ballero KOJUIEKTOpa MOACYUTANTE BO3SMOKHBIE BETPOBBIE HATPY3KHU.

Pama 1 MOHTa)XHO€ KperuIeHUsI IPOBEPEHBI Ha CKOpocTh BeTpa 100Muib/4ac, TeM HE MEHEe Mbl HE MOXKEM
OTBEYAaTh 33 OIMIMOKN MOHTa)KHUKA, KOTOPBIH HE 3aTSHYJ BCe TOUKHU KperuieHus. Ecium xomrexkropsr Rucelf
JOJKHBI OBITh MCIIOJIb30BAHbI B 00J1ACTAX BBICOKUX BETPOB, JKEIATEIBHO HCIOJIB30BaTh BCIIOMOTaTeIbHbIE
KperieHus (TO €CTh: OTTSKKU U3 HepxKaBerolen cranu.) CHeXXHbIE HArPy3KHU JOHKHBI ObITh MUHUMAJIBHBIMU
TaK KaK KpyrJiasg KOHCTPYKIHUS BaKyyMHBIX TpyO He 00pa3yeT OONbIIyIo IO b Al HAaKOTIeHUs cHera. Tem
HE MEHee, U3-3a TO, YTO BaKyyMHbIE TPYOKH KOJIJIIEKTOpa HE U3ITy4aloT TEII0, OOJIBIION CIIOW CHETa He
pacCIIaBUTCS U MOXKET HE3HAUUTEIBHO BIHUATH Ha pab0Ty CUCTEMBI. B pernonax ¢ riry0OKHM CHEXHBIM
MTOKPOBOM PEKOMEH]IyEeTCSl YCTaHABIUBATh KOJUIEKTOP, TAKUM 00pa3oM, 4TOOBI CHET HE OJOKUPOBAJI JHUIIO
KOJUIEKTOpA.

Konnekrop nomkeH ObITh yCTaHOBIJIEH IO BO3MOXHOCTH OJIM3KO K HAKOMIUTEIBHOMY 0aKy, Tak KakK yJJIMHEHHUE
JVHUM NIepeiadyil yMeHbIIAET 3(PPEKTUBHOCTh U YBEIMUYUBAIOT 3aTPaThl IPU YCTaHOBKE.

KOJIIEKTOPEI MOTYT GbITh YCTAHOBJICHBI IO YIJIOM % 5° OT TOPH30HTAIBHOTO TOTOKEHHS JUISl MOIKITFOYCHHS
BO3BpPATHOU TPYOBbI CUCTEMBI.

BbIX0o[1 Teria KOJJIEKTOpa MOXKET "HAJIAXXUBAThCA' IPOCTHIM NEPEMEIICHUEM HX MO3ULUEN.

YToObl yBENUUYUTh NOTEHUUAIbHBIN BBIXOJI TEIUIA AJIl 3MMHETO Neproja (Kak Harpumep, IpU UCIOJIb30BaHUU
JUISl HarpeBa MOMEIIEHHUS ), Mbl PEKOMEHTyeM, YTOOBI KOJIJIEKTOP ObLT YCTAHOBJIEH HA YTOJ 15° — 20° Gonpre,
YeM COOTBETCTBYIOIIAs IIMPOTA. ITO AACT MAKCUMAJIbHYIO O0JIACTh KOJUIEKTOPA, BCTPEUYAIOIIYIOCS C COJHIIEM B
TE€YEHUE 3UMHHUX MECALIEB, yMEHbIIAs ATy 00JIaCTh B TEUEHHE JIETHUX MECALEB. DTO 00paTHasi CTOpOHA MeAAIIU
JUTS JIETHUX MecsleB. M3MeHeHnrne BO3MOKHOTO Teria - mpuoau3uTenbHo 1% i kaxaeix 1rpagyca
OTKJIOHEHHUS yTIJia OT yIJla ¢ MAaKCUMaJIbHBIM 3(hPEeKTOM.

HE ycranaBnuBaiiTe ycTpoMCTBO TaKuM 00pa3oM, 4TOOBI TPYOKH pacrosiarajnuch TOPU30HTAIBHO WM BBEPX
JTHOM... YCTPOUCTBO He OyaeT padoTrath. MaeanbHbli yrod sl YCTAaHOBKH - B IIpeIeiax 20°-80° or
TOPU30HTAJIBHOTO.

Camoro BBICOKOTO KOd(@HIIMEHTa PHEProOTJAaYM COJHEYHOW YCTAHOBKU 3a TOJ MOXHO JTOOWTHCS TpU €€
pacIoJIOKEHUU B I0KHOM HampasieHun ¢ HakioHoM 30 - 35 rpamycoB k ropusoHtanu. Ho naxe mnpu
3HAYNUTEIPHOM OTKJIIOHEHUM OT 3THX YCJIOBHH (OT FOro-3amaja 10 FOro-BOCTOKa C HAKJIOHOM OT 25 no 55
IpayCcoB) 1eIeco000pa3eH MOHTAX TETUIOBOM COTHEYHON YCTAaHOBKH.

Ha pucynke HarisiaHeIiM 00pa3oM JIEMOHCTPUPYETCS MOTEPs SHEProoT]auyd B TOM CIIydae €CJIM KOJUIEKTOpHAas
MaHeJIb PacIoyIO’KeHa HEe ONTUMAaJIbHO. M3 pricyHKa BUJIHO YTO MEHBIINM HAKJIOH () (PEeKTUBHEE €CIU IUIONIAIh
KOJUIEKTOPA HEJIb3s1 COOPUEHTU-POBATH Ha 1oT. K nmpumepy TerioBas KOJUIEKTOpHAsE YCTaHOBKA C HaKJIoOHOM 30°
naxke npu 45° 1ro-3amnaHoro HampaBJICHUS JaeT eule nouytu 95% ontumanbHOM 3HEprootaaun. Jlaxe u npu
OpUEHTAIIMN COJTHEYHOM YCTAaHOBKM B BOCTOYHOM WJIM 3alajHOM HAIlOABJICHMH MOXXHO €Il 0aCCUMTHIBATh Ha
85 % oTmaum ecnu CKaT KpbIIIKM cOCTaBisieT 25° - 40°.

3uMoit Oosiee kpyToit yroi Obul Obl 2d(QEKTUBHEE HO JBE TPETHU DHEProOTAAuMd COJIHEUHAs YCTAHOBKA JIaeT B
JeTHee moayroaue. Yria ataku mMeHee 20 rpagycoB HAmpOTHB CleIyeT M30eratb Tak Kak B 3TOM Cllydae
YBEIIMUMBAETCS CTETIEHb 3arpsi3HEHUS KOJUIEKTOpA.



Ecnn mmomans KOJUIEKTOpa JOJDKHA PACHPEAEIATHCA MO PA3IMYHBIM IUIOIIAAAM KPBIIIM TO B 3TOM ClIy4ae
TpeOyeTcsl BBINOJHEHUE TPYAOEMKOrO THAPABINYECKOTO COEIMHEHHUs KOJUIEKTOpHBIX Momanei. Kaxmas
naHelb JOJDKHa OBITh OCHAIllEHAa JaT4uKOM
TEMIIEpaTypbl KOJUIEKTOpa U HMETh OTAEJIbHBIN
HacocHbI y3en. Ilomywaemass Omarogaps 3TOMy
30 OOJIbILIAs DHEProoTAaya B 3HAYUTEIILHOW CTENCHU
40 YXYJILIAET COOTHOILECHHE 3aTpaT U PE3yJIbTATOB.

I[J'I?I ONTUMHN3allhU BOCIIPHUATHA KOJIJICKTOpaMU
OHCPIruv OHU JOJIKHBI OBITH OpPUCHTHUPOBAHLI B
HaIllpaBJICHUHU COJIHHa. KpI/ITepI/ISIMI/I OpUCHTAlINH
KOJUICKTOPOB ABJIAIOTCA YI'OJI HAKIIOHA K a3UMYT.

—» = 95%

Yroa HAKJIOHA a
VYo HaKJIOHA a - 3TO YIoJ MEXK]ly TOPU30HTANIBIO U KOJJIEKTOpOM. [Ipu ycTaHOBKE Ha CKATHOM KPBIIIIE YTOJ
HaKJIOHA 3aJ]aeTcs CKaToM KpoBiid. Hanbobliee KoJIU4ecTBO SHEPTUH BOCIIPUHUMALSTCS MOTJIOTHUTEIEM
KOJUJIEKTOPA MPU PACHOJIOAKEHUN IUIOCKOCTH KOJUIEKTOPA MO MPSIMBIM YTJIOM K HAaIlPaBJICHUIO UHCOJISIUU.
ITocKoJIbKY YroJ1 HHCOJISIIIMY 3aBUCUT OT BPEMEHH CYTOK U I'0fla, OPUEHTAIUIO INIOCKOCTH KOJUIEKTOpPA CJIETYEeT
BBITIOJIHSTh B COOTBETCTBUH € BhICOTON COJHIA B IEPHO/] TOCTYIJICHUSI HAUOOJBIIIETO KOJTMYECTBA COTHEYHON
SHEPTHUH.

'@ [Tpumep:
OTKIJIIOHEHHE C I0)KHOTO HAnpaBieHus: 15° Ha BOCTOK

[1mockocTh KOIEKTOpa
75 AszumyT




A3UMYT

A3UMYT ONUCHIBAET OTKJIIOHEHHUE TIIOCKOCTH KOJUIEKTOpa OT HAMPAaBIIEHUS Ha I0T; €CJIM MIOCKOCTh KOJUIEKTOpa
OpPUEHTHUPOBAHA HA 10T, TO a3uMyT = 0°.

[Tockonpky Hanbosiee MHTCHCUBHASI MHCOJISIIIHS HAOMIOAAETCA B CEPEIMHE JIHA, TUIOCKOCTh KOJIJIEKTOpa I0JDKHA
OBITH OPUEHTHPOBAHA IO BO3MOXKHOCTH Ha 10T. [IpreMiemMspl Takke OTKIIOHCHHS OT HaIlpaBJICHUS Ha for 110 45°
Ha I0r0-BOCTOK WJIM I0r0-3ama.

OcHOBHbBIE 3a1a4YM 1JI COJTHEYHOI'0 ITPOCKTUPOBAHUSA

CymiecTByeT psifi MPUYUH MO KaKOM YesloBeK 00paliaercss K MOMOIIHM COTHEUHBIX KOJIEKTOPOB:

1) Ha yuactke, n1aue, B MOCEJIKE OTCYTCTBYET IOABOJI IPUPOIHOro ra3a. [leper ueioBeKoM cpasy CyKaroTcsi paMKH CIIOCO00B
oborpesa oma. [lepBbIii( camblii TPOCTOI) —yCTaHOBKA 3JIEKTPUUECKOT0 KOTJIA U TIOJTHBIA 000TPEB NIEKTPUIECTBOM .
BTtopoii criocob — 3To MOHTaX CUCTEMBI TEITIOBOTO Hacoca. M TpeTuit — ycTaHOBKa CHCTEMbI COJIHEUHOT'O KOJIJIEKTOPA.

2) Tlokymareinb CMOTPHT Ha PAcXOJl ra3a Y HEro 3a CE30H M MOHUMAET , YTO XOUYET IKOHOMHUTh JACHBIU

3) V nokynarens ecth 0aCCEiH, KOTOPbI HEOOXOAUMO OTAIUIMBATH H 3UMOM U JICTOM.

4) 'V nokymnatess HEeT ra3a U HaIn4eCTBYeT MUHUMAJIbHAst MOIIIHOCTD 3JIEKTPHYECKUX CETEH.

PaccmoTpuM KaKaplii U3 BApUAHTOB
Btopoii Bompoc KOTOpEIii 3a1aCT YeTI0BEK MOCie MPOcYeTa CUCTEMBI COIHEYHOTO KOJUIEKTOpa — 3TO KOTJja Y MEHS 3Ta CUCTeMa
okynutcs. YToObI MpaBUIIBHO OTBETUTH HA ATOT BOMPOC HAJ0 M3HAYAIBHO MMOHUMATh , KaKO# BOIPOC 1es1eco00pa3Ho 3aKphIBATh
COJTHEYHBIM TETIJIOM, a KaKOH HeT.

HenecooOpa3zHocTh onpeaenseTcs CTENeHbI0 OKYITaéMOCTH CUCTEMBL. B OOJBIIMHCTBE CiIydaeB, €CJIM Ha KOTTEIXKE T
IUTAHUPYETCSl YyCTAaHOBKA KOJJIEKTOPOB MPUCYTCTBYET MOAKIIOUEHHE K TPYOOIPOBOY IPUPOAHOTO ra3a, To LelIecooOpa3HoCTh B
OTOTUICHHUH JIOMa COJTHEYHBIMU OaTapessMu O4eHb Majia. B mTaHHOM ciydae KOJIIEKTOPBI MOKHO HCIIONTb30BaTh KAK HCTOUYHUK
JaroIUi IepBOHAYAIbHbIN HarpeB KaKOMY-TO 00beMY BOJIbI, KOTOPas B AaJbHEWIIEM JOIPEBACTCA T'a30BBIM KOTJIOM J0 HYXHOMN
TeMIeparypsl. B 1aHHOM ciyyae, 3TOT BApUaHT ONTHUMAJIEH, €CIIU €CTh ITOCTOSIHHO OTOMpaeMblii 00beM BOJIbI( OOJIBIION 10M C
OOJIBLIIMM KOJIMYECTBOM TOUEK BOJI0OOTOOpA, OacceliH, Terbii o). [IpenMyiiecTBa JaHHOTO BapHaHTa, B OTCYTCTBUU
HEOOXOMMOCTH YTHIIM3UPOBATH N30BITOK TEIUIA B CITydae OTCYTCTBHUSI BOJ0OTOOpa Mpu cosHeuHoM moroze u 100% skcrutyaTarus
MOTJIOIIAEMOT0 COJTHEYHOT 0 M3IyueHus. Takke yCTaHOBKA COJTHEYHBIX KOJJIEKTOPOB 11€J1eCO00pa3HO eCclii Ha y4acTKe WM B
JIOMe HaJIM4ecTByeT OacceifH. He 3aBUCHMO OT BpeMeHHM Tofia M CyTOK OacceifH HeoOXOAMMO MOIOTPEBATH , TAK KaK OH TEPSIET CO
CBOEH MOBEPXHOCTH Terulo. s moaiepKaHust 3aJaHHON TeMIepaTyphl , B 3aBUCUMOCTH OT TUIa OacceifHa, HE0OXO0IUMO
pacxomoBath oT 100 1o 300 BT TemioBoit sHEprUn ¢ 0THOTO M2 TTOBEPXHOCTH OacceitHa. B neTHee Bpems 3T0 0COOEHHO
aKTyallbHO, TaK KaK COJTHEYHasi aKkTUBHOCTh MaKCHMallbHA, 2 CTOMMOCTH Ta3a (HOPMBI 110 Ta3y MUHUMAIIbHBI )HAHOOIbIIIAs.

[Tpu 0OBSICHEHUSX CTOMMOCTH CUCTEMBI CIIETyeT YIUTHIBATh, YTO MTPH MOHTAXKE CHCTEMBI COJTHEUHBIX KOJUIEKTOPOB JIJIS
MOJTyYEeHHUs TeTION BOJIBI WIIM TIOJ0TpeBa OacceiiHa JOMOIHUTENbHBIE TPAThl UAYT TOJIBKO HA MACCUB KOJUIEKTOPOB U UX
YCTaHOBKY, & TaKXKe YIPABJISIFOIINN KOHTPOJIJIEP U Psi/T KIAmaHoB U KpaHoB. OcTabHas 4acTh 000py/I0BaHMUS B JIFOOOM CITydae
MOHTHUPOBAJIACH ObI B JAHHYIO CUCTEMY.

[Tpu Havane pa3roBopa ¢ 3aKa34UKOM CIIETyET BHISICHUTH:

1) IIpoekTupyercs HOBasi CHCTEMa MM KIHUEHT XO04YeT HHTETPUPOBATh CHCTEMY COJTHEYHBIX KOJUIEKTOPOB B YXKe
CYLIECTBYIOIYIO cucTeMy. Eciu kakoe-To 000pyioBaHUE YXKe CYIIECTBYET H YCTAaHOBJIEHO, HEOOXOANUMO y3HATh €ro
MapKH ¥ XapaKTePUCTUKH;

2) Kakwue nanuyectBytoT notpedurenu terta( ['BC, Temblit mom, 6acceiiH, GaHKOWIbI, paaraTophl U T.1.);

3) Mecro A pacnoioKeHUs] MaCCUBA KOJJICKTOPOB;

4) Tlonumaer M 3aKa34uuK MPUOTU3UTEILHYIO CTOUMOCTE O0OPYAOBAHUS U YCTAHOBKH.

OCHOBHBIE KPUTEPUHU TPU KOTOPHIX OJHO3HAYHO HEOOXOJMMO PEKOMEH/IOBATh CTABUTh COJIHEUHbIE KOJICKTOPHI:
1)HanuuectByeT Oacceiin ¢ «3epkamom» oT 30 m2

2)IIPOUCXOUT €XKEAHEBHBII BO100TOOP OT 800 JIUTPOB U BHIIIIE.

3)loM ucnonp3yeTcst KpyrjoroaiuyHo, Ha TEPPUTOPUU OTCYTCTBYET T'a30BbI€ MarucTpasy.

Onpenenenue MI0MAAH COTHEYHBIX KOIJIEKTOPOB
OcHoBHas 3a/1a4a Onpe/eleHHIE U0 COTHEYHOTO KOJUIEKTOPa CBOJAUTCS K OTPEICIICHUIO KOJIMUYECTBA TeTia HEOOXO0AMMOT0
g cuctembl. Korna Oyzaer nonydeHa nudpa onpeensonas Heo0X0IuMOoe TEII0 MOYKHO MPUCTYHATh K pacyeTy KOJIn4ecTBa



TpyOOK BaKyyMHOTO COJTHEYHOTO KOJIIEKTOpa. JlaHHYI0 3a/1auy CHaJdalla pelruM Ha 0a3e Temia , KoTopoe HeOOXOAMMO st
CHUCTEMBI TOPSTUETO BOJTOCHAOKEHUS.

Iloocuem xonuuecmea menna Heo0OX00UMO20 05l obecnevenust cembu U3 4 uenogex copsueti 60001U.

Iar 1.

Omnpenenenre, Ha CKOJIBKO TPAyCOB JIOJKHA MOBBICHTHCS TEMIIEPAaTypa BOABI U ¢ 00beM. CeMbs - 4 YemoBeKa.

JIBa B3pOCIBIX M J1Ba peOCHKA.

[To sMIupuYecKuM JaHHBIM Ha CPEIHETO YelIoBeKa pacxoayercs B IeHb S0 mutpoB Bosl. CyMMapHBI 00beM eMKOCTHOTO
HarpeBaTelIsl HaJl0 pacCUMThIBATh U3 pacyera 1,5...2 cyTOYHOU MOTPEOHOCTH.

CootsercrBenno (50*4) x 1,5=300xa

Cpennsisa Temriepatypa Bxozsimieit Boabl = 15°C. Ona gomxHa 06Tk Harpeta 10 50°C.  50-15=35°C.

Hlar 2.

OrmpezensieM KOIMYECTBO SHEPTHH HEOOXOIMMOH ISl HArPEBAHUS STOTO KOJIMYIECTBA BOJIBI . YUUTHIBAEM , UTO JJIsl HATPEBA
OJIHOTO JIUTPA BOJIBI HA OJIMH IPAJyC HA/IO 3aTPATUTh SHEpruio paBHyro 1 Kkai.

300a x 35°C = 10500 kxkau.

Jliist mepeBoia iaHHOM sHepruu B KBT*4 Bocmons3yeMcest creayromieit hopmynoi

10500 / 859.8 = 12.21 kBt*u (1kB1*u = 859.8 Kxaun)

[ar 3.

OmnpenensieM KOJTMYECTBO SHEPTUU, KOTOPAsk MOXKET MOTIOMIATHCS U MPE0OPa30BbIBATHCS B TEIUIO COTHEUHBIMH KOJUIEKTOPAMHU
Rucelf. PaccmoTpum BapuaHT pacriosnioKeHHs COJIHEYHON yCTaHOBKE B ropojie J{HenpomneTpoBcke. 3HaY€HHE COJIHEUHOU
paananuy MOKHO mocMoTpeTh B Tadnuie Nel. B utone conneunas sueprust Ha 1 M2 cocroBisiet 5,7 Kpr*u*M2/nensn, a B ¢peBpaie
1,99 Ker*u*m2/0eHb.

Conneunsrii koektop Rucelf cnocoben mornomats 10 80% sHepruu comHna

5,7 x 0.8 3HaueHHe TIepeIauy MOTIIONICHHOM YHEPriuK BaKyyMHbIMU TpyOkamu Rucelf = 4.56 kB1*4 /neHp mioniau noraomeHus
KOJUIEKTOPA [Tl UIOJIS.

1,99 x 0.8 3HaueHue nepegaun MOTJIONICHHOMN SHEPrHK BakyyMHbIMU TpyOkamu Rucelf = 1.59 kBt*u /nens mioraau
MOTJIOIIEHUS KOJUIeKTopa Juis (heBpals.

[Tnomane mornomeHus: BakyyMmHo# Tpyoku auamerpom 58 u qymuHoi 1800 mm coctasisieT 0,08 M2. COOTBETCTBEHHO HECTIOKHO
MOJICUNTATh, YTO OJIHA TPyOKa CIIOCOOHA MOJTy4aTh U MepeiaBaTh CoJIHEUHOe Temio B pazmepe 0,365KB1*u u

0,127KBT*4 COOTBETCTBEHHO B HI0JIE U (heBpase

[Tar 4.

OmpenenseM HEOOXO0IMMOE YHCIIO TPYOOK.

Hcnonb3ys 3HaYeHHe, BEIYUCICHHOE BBIIIIE, OMPeIesieM KOIUYECTBO TPYOOK, KOTOPOE HAJI0 YCTAHOBUTS.
DHeprus , KOTOPYIO HE0OXO0IMMO 3aTPaTUTh Ha HArpeB HY)KHOTO KOJMYEeCTBA BOABI cocTaBisieT 12,21 kBr*y.

DHeprus , KOTOPYIO MOKET IepeaTh OJHa BaKyyMHasi TpyOKa B 3aBUCUMOCTHU OT Mecsiia coctaisieT 0,365KBT*u u
0,127KBT*4.

Wrons - 12,21 /0,365 = 33 tpyOoxk.
®eppaib - 12,21 /0,127= 96 TpyOOK.

[ToxcumnTas, KOTUYECTBO TPYOOK B COCTABE KOJIEKTOPOB ,MbI BUJIUM , YTO B 3aBUCIMOCTH OT MECSI[a UCTIOIH30BAHUS JIJIS
IMPUT'OTOBJICHUS HYKHOI'O KOJIMYECTBA BOABI , KOJIMYECTBO TPY6OK MOXKET CYHIECTBEHHO OTINYATHCA. Kaxkoii xe BapuaHT
HE00X0IMMO BBIOMPATH?

B JaHHOM CJIy4dac€ BapHaHT- 4eM 60HBHI€, TEM JIy4li€ , HC MOAXOUT. 3UMON MEI MOJIy4YuM HeO6XO)II/IMOG KOJIMYECTBO TECI1J1a, HO
JIETOM CTOJKHEMCS C OYeHb CYIIECTBEHHOH MpoOIeMoii — yTuinmu3aiueit n30srrounoro teria. CollHIle HEBO3MOXKHO BBIKIIFOUUTh
WM BKJIIOYUTH , TO3TOMY OHO OyZIeT OCTOSTHHO HarpeBaTh BOJy B BaiieM Oake . B koHeuHOM uTore Boja B 6ake-aKKyMyJsTope
3aKHIIUT, a 3TO MOXKET MPUBECTU K BBIXOY U3 CTpOs 000py10oBaHUsA. MOXKHO OCYIIECTBHTH COPOC TOpsidYeii BOJIbI B KAHAINU3ALIUIO
1 HaOop B 0aK XOJIOMHOM BOJBI JUIS AaJbHEHUIIIETO HATPeBa, HO IEJIeCO00Pa3HO JIM TAKOE UCTIONb30BaHUE COTHEUHBIX
KOJUIEKTOPOB?

K mpoeKTHpoBaHNIO COTHEYHBIX KOJJICKTOPOB HEOOXOIMMO TIOIXO/IUThH TAK)KE B3BEIICHO, KaK M K JTI0OOMY CTPOUTEIBCTBY — HE
poAyMaellb KOHIEIIINIO CTPOUTENBCTBA HE MTOCTPOUIID (DYHKIIMOHATBHOE 3[aHUE , HE ClIeNaellb HAIeKHbBIN (pyHIaMEeHT He
CMOKEIIb BRICTPOUTH MHOTO3TAXKHBIH JTOM.

[IpuMmeHeHNnEe COMTHEYHBIX KOJUIEKTOPOB HAIIPABJICHO, MPEXK/IE BCETO HA SKOHOMHMIO JICHET KJIIMEHTA , 2 BO BTOPYIO Ha YKOHOMUIO
MPUPOJHBIX pecypcoB. [103TOMY HEOOXOAMMO HCIIOTB30BATh TO KOJIMYECTBO COTHEUHBIX KOJUIEKTOPOB , KOTOPOE SKOHOMHUYECKH
1enecoodpasHo. B naHHOM citydae, cTaBuIach 3a/1a4a 00€CIeunTh ropssueii BOJo ceMblo U3 4 uenoBek. [IpaBuIbHBIM perieHueM
OyzeT cuuTaThest MOA00P KOJIMYECTBA TPYOOK KOJIJICKTOPA B 3aBUCUMOCTH OT MECSIIa B KOTOPOM MaKCHUMaJIbHasi COTHEUHAs



3¢ deKTUBHOCTD. TO-€CTh I CEMbU U3 YETBHIPEX YEJIOBEK B IOPO/JIE THEMPONETPOBCKE HE0OX0 M Oak-HakonuTess Ha 300 TuTpoB
Y COJIHEUHBIN KOJUTEKTOp Ha 33 TpyOKH.

B nanHOM citydae MBI perraay NpoCcTeHIyIo 3a7ady ¢ HCIOJIb30BaHHUEM COJTHEYHOM YHEPT UM IS IPUTOTOBJICHUS TOpsiYel BOIbI
i ceMbu U3 4 yenoBek. HemHoro Gosee clio)xHOM SBJSETCS 3a/1a4a UCTIOIb30BaHUS COTHEYHOM SHEPTUu IJ1sl 00orpeBa
OacceifHoB.

Temnonorpebienue 6acceiiHa 3aBUCUT OT €ro TUna( KPbIThIN HIIM OTKPBITHIN) , clioco0a YKpBITUS U TookeHus. Ha
TEIUIONOTPEOICHHE OTKPBITHIX TJIABATENBHBIX 0ACCEHHOB BIHSIOT KOJeOaHHs TEMIIEpaTypbl aTMOC(HEPHOTO BO3TyXa, N3MEHEHHS
00J1a4HOCTH, TETUIOU30JIALIUSA [IaBaTeIbHOrO OacceiiHa u Tpedyemast TeMiiepatrypa Bojbl 6acceina. J{iis KpbhIThIX OacceiiHOB
TEIUIONOTPEOICHHE OTPEACISICTCS BEHTUIISIMEH, BIIaXXHOCTHIO M TEMIIEPATypOil BO3yXa U TpeOyeMol TeMIiepaTypon BOJIbI
Oacceiina. [{1s mogaep kanusi TeMIIepaTyphbl BOJbI 3aKPBHITOro OacceiiHa (HO He Ui ee Harpesa) , B 3aBUCUMOCTH OT THIIa
Tpebyercst sHeprust skBuBaientHas 0,1...0,3 KBt /m2. Bo3zbMem BapuaHT mpH KOTOPOM Ha MOJIEP)KaHHE TEMIIEPATYPHhI
pacxonyetcs 0,2 KBT*u/mM2. Mmeetcs 6acceit, «3epkano Kotoporo coctasisier 50 mM2.

Cy1iecTByeT HECKOJIBKO PEIICHUN TaHHOM 3a1auu:

1) CosHeuHble KOJJIEKTOPBI MIEPEIAI0T CBOIO TEILIOBYIO SHEPTHIO HEMOCPEICTBEHHO TEINIOOOMEHHUKY OacceiiHa.
Termnonepeaaya NpoUCXOAUT IPU COIHEYHOM BPEMEHHU CYTOK. B cirydae HemocTaTka BeIpadaThIBAEMOTO TEIUIa
COJTHEYHBIMH KOJUIEKTOpaMH MOAKII0YaeTCs AyOsiep-HarpeBaTenb( ra30Bblil, SJeKTPUUECKUN WM TBEPIOTOIIIMBHBIM
KOTeN).

2) YcraHaBIUBaeTCs JBOWHOM, [0 CPABHEHHUIO C IEPBBIM BAPHAHTOM , MACCHB COJHEYHBIX KOJUIEKTOPOB. TEII0 COTHEUHOro
KOJIJICKTOpa N30BITOYHOE B CBETIIOE BPEMSI CYTOK 3aracaercsi B 0ak akkyMynsTop. B ganpHeiinem ¢ ToMomso
TeII000MEHHUKA 0aK-aKKyMYJIATOp OT/IaeT CBOE TEIUIO Bojie OacceiHa.

O0a BapuaHTa UMEIOT MPABO Ha XKHU3Hb. B Ka)K10M ciiydae Ha/JI0 pacCMaTPUBATh CUTYALUIO WHANBUYAIBHO.

Bepnemcs k BapuaHTy mpocuera.

EsxewacHo i mojaep kaHust 3a1aHHON TeMIiepatypsl 6acceitna 3arpaunBaercs 0,2*50=10KBt1*4 snepruu. To ecTs 3a
CYTKH Ha moJiiepkanue remmeparypsl Tpatutcs 240 KBT1*4 snepruu .

Eciii MbI XOTUM HCIIOJIB30BaTh YHEPTHIO COTHEUHBIX KOJJIEKTOPOB TOJIBKO B CBETIIOE BPEMS CYTOK, TO MbI JOJIKHbI
HaOpaTh MacCHUB KOJUIEKTOPOB , KOTOPBI 00ECIIEYUT HAC TEIJIOM COJIHEYHOU paJiuallii B TEUEHUU CBETOBOTO IHA. To ecTh
80 KBT*u. 13 npeapiayimiero pacuera 6epeM TEIJIOTBOPHYIO CIIOCOOHOCTH oHOM TpyOku 0,365KBT*u/TpyOKa/neHs.
ITpocunThiBaeM HEOOXOMMOE KOJIMUYECTBO TPYOOK

KonuuectBo Tpydok =80/0,365 = 219 TpyOoOK.

Ecnu MBI XOTUM pemuTh npolieMy Moiep KaHus TeMIIepaTypbl OacceiiHa M HOUbIO C IOMOLIbIO TEIUIa, BBIPAOOTaHHOTO
COJTHEYHBIMH KOJUJIEKTOPaMH, TO Mbl JOJKHBI MIOJHYIO0 MOIIIHOCTbH MOTPEOIIIEMYI0 Ha 000TpEB MOAEIUTh Ha TEIJIOTBOPHYIO
CIOCOOHOCTh OAHOM TPYOKH.

KonuuectBo Tpybok =240/0,365 = 657 TpyOOK.

Bo BTopoii cxeme no6aBnsieTcs 6ak OONBIION eMKOCTH aKKyMYJIMPYIOLIHUI TEJIO COJIHIA U Yepe3 TeIII000MEHHHUK
OTJAIOIINK €ro Boje B OacceiiHe.

B ciyuae ecnu kiIMEHT oTanauBai 0acceiH 31eKTpUYECKUM HarpeBaTesieM , TO IIPU COBPEMEHHBIX Tapudax ( mpu
npesbimieHnn aumura 600KBT*u B Mecs aeiictByet Tapud 1rpa = 1KBT*4), oH Ha 000rpeB OacceliHa 3aTpaTuT
Cymmy paBnayro 365*1%240=87600rpH.

B cnydae ecnu kiIMeHT oTaruiMBaji 0acceiH ra30BbIM IPOTOYHBIM HarpeBaTesieM , TO IPH COBPEMEHHBIX Tapudax ( mpu
MPEBBILICHUH TUMUTA KyOOB B Mecs1l aeiicTByeT Tapud 1rpH = 1M3), oH Ha 06orpeB OacceliHa 3aTpaTut

Cymmy paBnyto 365*1%240=87600rpH.

B tabnuie npuBeseHO OPHEHTUPOBOYHOE KOJIMYECTBO BaKyyMHBIX TPYO, KOTOpoe HEOOXOOUMO JUis MojorpeBa OacceliHa

a3JIMYHOTO 00beMa.
Tun Gacceitna 20m° 40m° 60m°
3aKpBITHIN 45 90 135
OTKPBITBIN 80 160 240

Pacyer HeoOxoauMoro KojudecTBa TPYOOK MPOU3BOAMICS [UIsl 3aKPBITBIX OacCeiiHOB € y4eTOM KpYIJIOTOJAUYHOTO
WCIIOIB30BaHUS, TOTOMY HCIIOJIL30BAIMCh YCPEAHCHHBIC IMOKa3aTeId MPUTOKA CoJIHeUHOW pamuanmu mius r Kuesa (3.1
kB1/M2), Ge3 yuera cTtapToBoro HarpeBa. TakuM oOpa3om, ¢ Mas O aBTyCT CUCTEMa BaKYyMHBIX KOJUIEKTOPOB 0OECIIE€YHBAET
100% moxpsiTusl Harpy3ku OacceiiHa. B octambHOE BpeMsi MPOLEHT MOKPHITUS YMEHbBIIAETCS U HEOOXOAMMO HCIIOJIb30BaTh
JIOTIOJIHUTENBHBIA UCTOYHUK TEMIIOBOM YHEPTHH.

JImst OTKPBITBIX 0acCEeMHOB MPUHUMAJICS TEPHOJ JKCIUTyaTalluk ¢ Mas 1o ceHTsOph. CpeaHuil moka3aTeiab MPUTOKA
COJIHEUHOM pamuanuu 3a 3ToT mnepuoj 4,7 kBr/M2. Pacuer mpousBoAmIICS IJIsi XOPOIIO 3alMIIEHHOTO OT BETpa MecCTa, C
Y4ETOM €CTECTBEHHOTO 0a30BOr0 Harpesa. 3a 3TOT nepuoj cucrema nokpsiaet 100% HeoOX0aMMOi MOIIHOCTH.



HO,I[CLII/ITaB HeO6XOI[I/IM06 KOJIMYECTBO TepMOTp}I6OK, MOXHO IICPCXOJUTD K an/I06peTeHmo N YCTAHOBKE CUCTCMbI
COJIHCUHBIX KOJIJICKTOPOB.

CHUCTEMBI COJIHEYUHBIX KOJJIEKTPOB

CYI_HCCTBYIOT HECKOJIBKO CXEM IJId IMOJ0rpeBa BOAKI:

OOHOKOHTYpHBIE - /1711 UCIIOJIb30BAaHUSl CE30HHO MJIM B MECTHOCTSIX, /1€ HET OTPULIATEIbHBIX TEMIIEPATYp B TEUEHUE BCETO
roga. Boga nomxHa ObITh HE KECTKOW U YUCTON. MBI IIpeylaraéM CUCTEMbI COJTHEUHBIX KOJUIEKTOPOB 0€3 JaBiIeHMs (BaKyyMHBIH
KOJUIEKTOP € IPSIMOM Terionepeaaydeii BoJie)

JIByXKOHTYpHBIE - JJIsi KPYIJIOTOJUYHOTO HCIOJb30BAHUS, a TaKXKE€ B MECTHOCTAX C KECTKOM W/WiM 3arps3HEHHOU
MEXaHUYECKUMHU TPUMECSIMH BOJIOM.

Kaxnas U3 cucteM MOXET HUMETh €CTECTBEHHYI0 M IMPHHYIUTEIBHYIO LUPKYIALHUIO TelloHocuTensd. EcrecTBeHHas
(maccuBHAsA) LUMPKYIALMS TEIUIOHOCUTENSI IPOUMCXOAUT O€3 ydacTusi HacocoB M nomn. Harperas Boga B KOHType MOJHUMAeETCA
BBEPX, @ XOJIOJIHAs OIlyCKaeTcss BHU3. B 3TOM ciyyae Oak-akKyMyJsTOp JIOJDKEH pasMellaTbes BbIle KoJIeKTopa. B ciyudae
UCKYCCTBEHHOM (aKTUBHOW) HUPKYJISILIUY - JIBUKEHHUE TEIIOHOCUTENSI 00ECIIEUnBaeTCsl HACOCHOM YCTaHOBKOHM.

Pa3zmMepbl coJIHEUHBIX KOJUIEKTOPOB
*maoiuya*™

B cucremax ¢ npuHYIUTENBHON LMUPKYJANMEN B KOJUIEKTOPHBIA KOHTYpP BKJIIOYAETCA LUPKYJIALHOHHBIA HACOC, YTO JAET
BO3MOKHOCTh YCTaHaBJIMBATh Oak- aKKyMyJsTOp B Jr000i wactu 3maHus. HampaBineHue ABHKEHMS TEIJIOHOCHUTENS JOJIKHO
COBIAJIaTh C HAaIlPaBJICHUEM E€CTECTBEHHOM IMPKYISIIMM B KOJUIEKTOpax. BKIIOueHHe M BBIKIIIOUYEHHE Hacoca MPOU3BOJIUTCS
KOHTPOJUIEPOM, NPEACTaBISAIONIUM CO00H TuddepeHIraIbHoe YIpaBisioliee pelie, CPaBHUBAIOIIETO IMOKa3aHUs JaTYUKOB
TEMIIEpATyphl, YCTAaHOBJIEHHBIX Ha BBIXOJIE M3 KOJUIEKTOPOB U B Oake. Hacoc Bkitowaercs, eciu Temmeparypa B KOJUJIEKTOPax
BBIILIE TeMIIEpaTyphl Bojbl B Oake. CyIleCTBYIOT KOHTPOJUIEPHI, MO3BOJISIOIIME MEHITh CKOPOCTh BpallleHUs U IMojlauy Hacoca,
MOJJIEP’KMBasi MOCTOSHHYIO PAa3HOCTh TEMIIEPATYpP MEXAY KOJJIEKTOpaMU U OaKOM.

CucTeMbl COJHEYHBIX KOJJIEKTOPOB TaKXe MOTYT OBITh MCIOJB30BAHBI Ul peaU3allMM TEXHOJIOTUH “TeIUIBIA Mo~ |
MoJI0TpeBa BOIBI B OacceiHe.

Hama ¢upma nomoxer Bam peanuzoBats BAILI nmpoekT «cogHEUHOro» JI0Ma, clieNaB NpeKpacHble HHBECTHILIMU B
oynymee. Comueunsie koymiekTopsl ToproBoit mapku RUCELF chenmator Bamry cucteMy HE TOJNBKO BBICOKOI(P(HEKTHBHON M
SKOHOMMYHOM, HO, ¥ BBIIENUT Bai 1oMm cpenu npyrux.

CpoK OKynaeMOCTH 3THX CUCTEM OT 2 70 5 JieT
Kax b1l colHeUHbIN IEHh MPUHECET B Balll JIOM TEIUIO U COKOHOMUT Bamm nensru!



OTKpbITHIE ILIaBaTEJIbHBIE OacceliHbI

OTKpbITHIE IJ1aBaTENNbHBIE OacceitHbl Hcnonb3ytoTcs B LlenTpansHoii EBporne, kak npaBuio, ¢ Masi o ceHT0pb. Mx
SHEPronoTpedIeHNE 3aBUCUT B OCHOBHOM OT MHTEHCHBHOCTH YTEUEK, NCIIApEHUs, BEIHOCA (HEOOXO0aMMa ITOIMUTKA XOJIOJHOH
BOJIOI) M MOTeph Ha TemooTnavy. Eciu miaBaTenpHbIN 6acCeiiH HaKpBIBaTh, TO TO MO3BOJISIET 3HAYUTEILHO YMEHBIIUTh
UCTIapeHHe U, TEM CaMbIM, 3HepronoTpediaenue. Hanbonpiiee KOIMYECTBO SHEPTHH OCTYIIAET HEMOCPEACTBEHHO OT COJIHIIA, JIyYH
KOTOPOTO MaJaloT Ha IIOBEPXHOCTh BOJBI OacceiiHa. DTo obecreunBaeT Bojie OacceliHa "ecTecTBEHHYIO" 6a30BYI0O TEMIIEPATYpY,
KOTOPYIO MOKHO H300pa3HTh KaK CPEHIOI0 TeMIIEpaTypy BOJIBI B IIJIaBaTEIILHOM OacceiiHe B TeUeHHUE MepUOia IKCILTyaTallliy Ha
MIPUBEJICHHOM psiioM nuarpaMme. Ha mpuBeeHHYIO 3/1€Ch XapaKTEPHYIO TEMIIEPAaTypHYIO 3aBUCUMOCTh HCIIOJIB30BaHHE
reJMOYCTaHOBKHY BIMSHUS HE OKa3bIBaeT. Mcroap30BaHNe CONHEYHON SHEPTHHU TIO3BOJISIET B ONPE/ICICHHOI Mepe IOBBICHTH
0a30ByI0 TemmepaTypy. B 3aBUCHMOCTH OT COOTHOIICHHUSI IIJIOIIAIN BaHHBI OacceiiHa M TIIOMAAN KOJUIEKTOPa MOKHO JJOCTHYb
Pa3INYHOrO IMOABEMA TEMIIEPATYPBHI.

XapakTepHasi 3aBUCUMOCTb TEMIIEpaTypbl OTKPBHITOTO IJIaBaTeIbHOro OacceiiHa 0e3 moJorpeBa BoAbl (CpeAHEMECIYHbIE 3HAUCHUS )

B niepuoa ¢ 1.1. mo 31.12

MecTtoHaxoxaeHue: Knes

Mnowapgb noBepxHocTn 6accenHa: 40 M2

Mmy6uHa: 1,5 m

lMonoxeHwue: 3awuLLeHHOe, B HOYHOE BPEeMS1 HaKpbIBaeTCs
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[IpuBeneHHas 3/1ech auarpamma MOKa3blBa€T CPEJIHEE COOTHOIIEHHE, KOTOPOE MOXKET OBITh JTIOCTUTHYTO MEXYy IUIOIAJbI0
MOTJIOTUTENS M IUIOIIAAbIO TOBEPXHOCTH OacceifHa. DTO COOTHOILIEHHE BCJEJICTBHE CPABHUTENBHO HHU3KHX TEMIIEpaTyp
KOJUIEKTOpAa U MaJioro Mepuoja dKCIUTyaTalllu (JETOM) HEe 3aBUCUT OT THIIA UCIIOJIb3yeMOro Koiuiekropa. Eciu nononHutensHO
UCHOJIb3yeTcsl 0ObIUHAs OTONMUTENbHAsl YCTaHOBKA, MOBBIIIAONIast 6a30BYyI0 TeMIIepaTypy BOJbI B OacceiiHe W MO iep>KUBaroIas
3Ty TEMIEpPaTypy, TO Ha JaHHOE COOTHOILIEHUE 3TO BIMSHMS HE OKa3bIBaeT. DTall MOJOTpeBa BOAbI B OacceliHe MOXKHO, OJHAKO,

SHAYUTCJIBHO COKPATUTD.
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OTHOLWEeHWe nnowjaamn NornoTUTens
K nnowlagu 6accenHa

CpeaHee noBbiLLEHNE
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3akpbIThbie JIaBaTeJIbHbIE 0aCCEHHBI
3aKpbIThIC TIaBaTEIbHBIE OAaCCEMHBI UMEIOT, KaK MPaBUiIo, 60JIee BBICOKYIO IIEJIEBYIO TEMIIEPATYPY, YEM OTKPHIThIE MIaBaTEIbHbBIE
OacceifHbl, U paboTaroT Kpyriblil ro. Eciu B TeyeHue roga TpedyeTcs MOCTOsIHHAS TeMIIepaTypa BObI B 3aKPHITOM IJIaBaTEIbHOM
Oacceline, HEOOXOAMMO MPETYCMOTPETh OMBAJIEHTHBIN MMOOTPEB BOAbL. UTOOBI N30€kKaTh OMMOOK MPHU pacyeTe mapaMeTpoB,
HY>XHO U3MEPUTH 3HEPronoTpedIeHne miaBaTeaIbHoro 6acceitna. [t 3Toro BBIKIIOYUTH AOTpeB HA 48 4acOB U OINPEEIIUTh
TEMIIEpaTypy B Hauajie U B KOHIIE nepruojaa usmepenus. [lo pasHoctu temnepaTtyp u 00beMy BOJIbI B 0acceiiHe MOKHO pacCUUTATh
CYTOYHOE 3Hepronorpednaenue 6acceitna. J{st HOBBIX MOCTPOEK JODKEH OBITH BBIITOJHEH pacyeT TEIUIOBOW Harpy3KH
I1aBaTenbHOro OacceitHa. B Teyenne ogHoro snerHero AHs (6e3 3aTeHeHNs ) KOJUIEKTOPHAs YCTAaHOBKA B PeXUME MOA0TPEBa BObI
r1aBatesibHoro Oacceiina B Llerpanbhoii EBpone obecnieunBaeT KOIMYECTBO SHEPTUH B cpeiHeM 4,5 kBT u/M2 miormmaau
MIOTJIOTUTEIS.
[Tpumep pacuera ams KouieKTopoB — 30Tpyo
[Tnomane moBepxHocTu OacceitHa: 36 M2
Cpennsist rmyonna Oacceitna: 1,5m
O0BeM Bonbl B Oacceiine: 54 m3
IToteps TemnepaTypsl 3a 2 ans: 2K
Cyrounoe sHepromnorpedierue: 54m3 - 1 K - 1,16 (xBt w/K - M3) = 62,6 kBt u
[Tnomanp komtekropa: 62,6 kBt u : 3,75 kBt u/m2 = 14,3 M2
310 coOoTBETCTBYET 6 KOJUIeKTOpaM 1o 30 Tpyo.

Jli1st mepBOro NpUOIMKEHHOr0 pacyeTa (OLEHKH 3aTpar) MOXKHO UCXOIUTh U3 cpeHel norepu temmneparypsl 1 K/cyr.. Ilpu
cpexHelt Tmyoune O6acceitna 1,5 M 3To 03Ha4aeT, 4yTo A MOAIEpKaHusT 0a30BOI TeMIIepaTypbl SHEPTOMOTPEOICHNE COCTABIISET
npumMepHo 1,74 kBT u/(cyt.-M2 muomaau 6acceiina). Iloatomy nienecoodpa3Ho Ha M2 IIJIOLIA U TIOBEPXHOCTH OacceiiHa ncnoib-
30BaTh npuMepHo 0,4 M2 TUTOIIAAH MOTIIOTHTENS. YKa3aHHbIE B TA0JIMIE MAKCUMAIIbHBIC TUTOIIAAN TOTJIOTHTEINS HE JTOJIKHBI
IIPEBBILIATHCS IPU CIEIYIOLIUX YCIOBUAX:

-pacdeTHas Mporu3BOIUTEIBHOCTH 600 B1/M2

-pa3HOCTh TEMIIEPATyp BObI B IJIaBaTeIbHOM Oacceiine (1moaarolas MarucTpaib TEIUIO0OMEHHUKA) U B 00paTHOW MarucTpanu
KOHTYpa reiaroyctanoBku Makc. 10 K

I[MapaMeTpbl KOJJIEKTOPOB

Mopaens SCV-58-1800-30

Bua komekropa JIBOITHBIE CTEKIISTHHBIE BAaKyyMHBIE TPYOKH
UYwucio Tpyo 30

Juametp TpyO 0.58mm

Bec tpy6 4.4 1bs/ 1,99xr

Marepuain Tpyo BopocunmnkaTHoe CTeKII0
[TokpeiTHE TPYO Cu na ctekso Cornacao AIN/SS-AIN/
KoaddumnuenT nornomenus > 0,94%:.

Koapduument uznyuenus <0.06%

Bakyym P<5X 10° Pa

[Tnomaap nornomeHus Tpyobl 0.08m? / 0.86ft*

Pasmep aneprypsl 0.094rn°/0.308ft° Ha TpyOy
[Ipo3pauHoCcTh BHELIHEH TPyOBI 0.91

Makc. TemnepaTypa 3acTos 240°C ,464-"F

Koaddumnuent noreps Temnna 0.6 Br/m“x °C

CriocoOHOCTD BbIIEPKATh Tpaj Juamerp rpagun &25mm/&1"
Makc.pabouee n1aBieHne 300 kPA/ 116 psi
Makc.npoyHOCTb TPYyO 0.8Mpa / 120psi

Pabouast )KuaKocThb OuunieHHas Boa

Pabouas Temneparypa 36*F/ 30°C

JlonycTuMoe ropu30HTAIBHBINA YTOMI 0°+ 5°

VYroin HaklioHA 15°-90°




Marepuan noKpbITUS

BcuP6 & BAg45CuZn

Marepuan TermiooOMeHHIKA

Copper ['94%'1

Pabouee naBneHue 6 bar
[TpucoenMHUTENBHBIN pa3Mep 18mm/0.7"

O0BeM KUAKOCTH 715 mn

CKOpOCTh MTOTOKA B KOJUIEKTOPE 0,1n/Tpyba/MunyTa
CKOpOCTh MOTOKA B KOJUIEKTOPE 1551/Mun

Marepuan nokpsITHs TPyOOPOBOIa

EMasp wim nopomkKoBbIi alFOMAHAN

I/IBOHHHI/IOHHOG ITOKPBITHEC

Cixartoe cTekJ10/ MUHBAaTa

Marepuan pambl

304 Hep:xkagerorast craib

["'epmeTn3upyronmii MaTepua

CWIMKOHOBAs TKaHb M yCTOMYMBBIN TIIACTUK

Brinenenue yrnepona

387 xr of CO2 nyst BEIYUCICHUS KOJIOTHH)

Bec OpyrTo (Cyx0ii) 95kq
[Hupuna 2,78m "
I'nmybuna 157 mm "
BricoTa 207m"

Three—target tube

Heat Pipe
Vacuum Tube

Aluminium fin

Heat pipe Silicon seal

three—-target tube

Vacuum Tube Structure

All-glass double-tube co-axial structure

Glass Material

High borosilicate 3.3 glass

External Tube Diameter & Thickness

&=47+£0.7mm &=1.6mm. $=58+0.7mm
&=1.6mm. ®=70=0.7mm &=2.0mm

Internal Tube Diameter & Thickness

®=37=0.7mm &=1.6mm., ®=47=0.7mm
&=1.6mm. ®=58=0.7mm &=1.6mm

Copper Heat Pipe

Pipe Length

800mm. 1200mm. 1500mm. 1600mm,
1800mm. 1900mm. 2000mm, 2100mm

Structure

Cu/SS-ALN(H)/SS-ALN(L)/ALN

Sediment Method

3 target magnetron sputtering plating

Absorbing Coating - 2
Specific Absorption

as=0.93~0.96(AM1.5)

Emission Ratio

€h=0.04~-0.06(80=5)

Vacuum Tightness

P<5.0X10"Pa

Idle Insolation Property

Y=260~300m2./KW

H=4.1-4.4MJ/m2

H=3.74~4.2MJ/m2

Solar Irradiation

H=3.1~3.4MJ/m2

H=2.9~3.2MJ/m2

Average Heat Loss Coefficient

ULT=0.4~0.6W/(m2.)

Joint
Condensor

Item Heat Pipe
Condensor/®xLxT (mm) 14x65x0.8
Body / ®*xLxT (mm) 8x1635%0.6
Working Temperature ('C) -30~220
Heat Transfer Power (w) 150~180
Start-up Temperature('C) 25
Start-up Rate (s) 30
Axis Temperature Difference (C) 1—4
Heat Transfer Coefficient (W/m.K) | (1.6~2)x 10*
Heat Resistance('C/w) 0.02
Obliquity (°) 15°~90°
Vacuum Tightness (Pa) 4x107
Joint Bearing Pressure (Mpa) 4




Konnextop Ha 30 Tpy0 — radapuTHbie pa3mMepbl

Pacyer nuamerpa Tpyo

OOBbeMHBII MOTOK B KOJUIEKTOPHOU MaHenu. KoieKTopHble YCTaHOBKH MOTYT pad0TaTh C Pa3iHMUHBIMH yIETbHBIMU O0bEMHBIMU
pacxomamu. Pa3MepHOCTBIO I 3TOM siBIIsieTcst pacxo B J1/(4-Mm2). [Ipu paBHON MHCONSAILUH, T. €. PABHOW MOIIHOCTH KOJUIEKTOPA
OonplIOH OOBEMHBIM MOTOK O3Ha4YaeT Majblii pa30poc TeMmepaTyp B KOJUIEKTOPHOM KOHTYpe, a HU3KMHA OOBEMHBIM MOTOK
OompI10it pazopoc temrepatyp. [Ipu OonbiioM pazdpoce TemmepaTyp CpeaHss TeMIeparypa KoJJIEKTopa BO3pacTaeT, T. €. K.I1.1I.
KOJIJIEKTOPOB COOTBETCTBYIOIIMM 00pa3oM cHuxkaercs. OAHAKO MpU MajblX OOBEMHBIX MOTOKAX YMEHBIIAETCS HCIOJIb30BaHHE
BCIIOMOTaTeNbHOM 3Hepruu (MOTOK OT Hacoca), U MOXKHO MCIIOJIb30BaTh COEIMHUTENBHBIN TPyOONpPOBOJ MEHBIIETO JUAMETPA.
YroObl 00ecreynTh HaJKHOE MPOTEKAaHHE M TYpOYJIEHTHBIM MOTOK, MpH TpyOuaThix KosuiekTopax Rucelf meoOxommm pacxon
MUHEUMYM 25 1/(a'M2). B mienom mpu pacuere 0ObEMHBIX MOTOKOB KOJIJIEKTOPOB JOJKEH OBITh TAaK)Ke MPUHAT BO BHUMAaHHE
HE00XOAUMBINA 00BEMHBIN MOTOK MOICOETUHEHHBIX TEJI000MEHHHUKOB.

PexxuM MUHMMaIBHOTO pacxona-Pexxum ¢ 00beMHBIM pacxo oM npumMepHo 110 30 51/(u-m2)

Pexxum makcumanbHOro pacxoja-Pexxum ¢ o00beMHBIM pacxoaoM cBbiiie 30 i1/(u-M2)

Pexxum perynupyemoro pacxoja-Pexum ¢ nepeMeHHbIM 00bEMHBIM Pacxo10M

Kaxkoii pexxum padoTbl onTumMasien?

C TOYKM 3peHMs HCIOJb30BaHUS TEPBHUYHON SHEPruM "peKUM MHHMMAIbHOTO pacxoja" s KOJJIEKTOPOB OOecreyuBaeT
HEKOTOpBIE MPEUMYIIECTBA B CPAaBHEHUU C "pPEKHUMOM MaKCHMaJIbHOTO pacxoja’, eciu o0ecreurnBaroTCsl Ha/IeKHOE MPOTEKaHHE
TEIUIOHOCHUTEJIS Yepe3 BCIO MaHeN b U TYpOyJISHTHBIH MOTOK.

[Tpumep:

4,8 M2 mnomanpe nornotutens (2 kojuiekTopa mo 30 Tpyo)

Heo6xomumerit o0bemubIit pacxon: 40 i/(a-m2)

Ortcrona cnenyet: 192 n/4, 1. e. mpubin. 3,2 1/MuH

DT0 3HaUYEHHUE JOKHO JIOCTUraThCs Mpu npousBoauTensHocT Hacoca 100 %. PerynupoBka MOXKeET ObITH BBITIOJHEHA
MIOCPEJICTBOM CTYIEHEN MPOU3BOIUTEIBLHOCTH Hacoca. [1omoKuTenbHbIN A3PPEKT ¢ TOUKU 3pEHUS UCIIOIB30BaHUS IEPBUYHOM
SHEPIUHU TePSAETCs, €CIU TPEOyEeMbIi MOTOK B KOJUIEKTOPE TOCTUTAETCS 3a CUET MOBBIMICHHBIX OTEPh JaBJICHUS (= OOIbIINI
pacxon 3nekTpo3neprun). CieayeT BEIOpaTh CTYIEHb MPOU3BOAUTEIBHOCTH HACcOCa, MPEBBIIAIOIIYI0 Tpedyemoe 3HaueHune. B



3TOM CJTy4ae KOHTPOJUIEP aBTOMAaTHYECKH YMEHbBIIIaeT 00BEMHBIN MOTOK IMTyTeM CHUKEHHS MOJa4d AJIEKTPOIHEPTUN HA HACOC
KOHTYpa reJM0yCTaHOBKH.

PexoMeHngaums no cKOpOCTH NMOTOKA

JlJis MUHUMU3ALUY IOTEPh IaBJICHUS B CHCTEME TPYO reJIn0yCTaHOBOK, CKOPOCTh MTOTOKA TEIUIOHOCUTENS B MEJTHOM TpyOe He
JI0JDKHA TIpeBbIIaTh 1 M/c. PekoMeHIyemast HaMu CKOpOCTh oToka coctaisieT oT 0,4 mo 0,7 m/c. [Ipu Takux CKOPOCTSAX MOTOKA
UMerT MecTo notepu nasieHus ot 100 go 250 I1a va 1M mmuaBEl TpyOonpoBoa. [1pu 6osee BRICOKOM CKOPOCTH TOTOKA
BO3pACTAIOT MOTEPH JABJICHUS, a IPU 3HAYUTEIBLHO 00Jiee HU3KOW 3aTPYAHSICTCS BEHTUIIALIMS.

JJi yCTaHOBKH KOJUIEKTOPOB MBI PEKOMEH/IYEM PacCUUTaTh JUAMETp TpyO, Kak JJ1si OOBIYHOM OTOMUTEIBHON YCTaHOBKH, 110
00BEMHOMY PacXOy U CKOPOCTH IMOTOKA (CM. TaOIHITy HIKE U IPUMEPHI HA CIICAYIOIIUX CTPAHUIIAX).

00 weMHBLIA pacxon CropocTk noToka, mic

(obwan nnowaak konnek- | Paamep Tpybkl

TOopa)

nl niMKH DN10 DN13 DN16 DN20 DN25 DN32 DN40

100 1,67 0,35 0,21 0,14 0,09 0,06 0.03 0,02
125 2,08 0,44 0,26 0,17 0,11 0,07 0,04 0,03
150 2,50 0,53 0,31 0,21 0,13 0,08 0,05 0,03
175 2,02 0,62 0,37 0,24 0,15 0,10 0,06 0,04
200 3,33 0,70 0,42 0,28 0,18 0,11 0,07 0,05
250 417 0,88 0,52 0,35 0,22 0,14 0,09 0,06
300 5,00 1,05 0,63 0,41 0,27 0,17 0,10 0,07
350 5.83 1,23 0,73 0,48 0,31 0,20 0,12 0,08
400 6,67 1,41 0,84 0,55 0,35 0,23 0,14 0,09
450 7.50 1,58 0,94 0,62 0,40 0,25 0.16 0,10
500 8,33 1,76 1,04 0,69 0,44 0,28 0,17 0,12
600 10,00 2.1 1,25 0,83 0,53 0,34 0.21 0,14
700 1,67 246 1,46 0,97 0,62 0,40 0.24 0,16
800 13,33 2.81 1,67 1,11 0,71 0,45 0,28 0,19
900 15,00 3,16 1,88 1,24 0,80 0,51 0.31 0,21
1000 16,67 3,52 2.09 1,38 0,88 0,57 0.35 0,23
1500 25,00 527 3,14 2,07 1,33 0,85 0,52 0,35
2000 33,33 7.07 4,19 4,14 1,77 1,13 0,69 047
2500 41 67 8,84 5,23 4,84 2,21 1,41 0.86 0,58
3000 50,00 10,61 6,28 3,09 2,65 1,70 1.04 0,70

Perome HyeMeIA pasmep Tpy Gkl

I'maponmaamMmuyeckoe CONPOTHBJICHUE FeTHOYCTAHOBKH
[TosnHOE TUAPOAMHAMUYECKOE COMPOTUBIICHUE T€TMOYCTAaHOBKHI
CKJIa/IbIBACTCS U3:

- CONIPOTUBIIEHUS KOJUIEKTOpa

- COTIPOTHUBJICHUS TPYOOIIPOBOIOB

- CONPOTHUBJICHUN OT/IEIbHBIX (PUTUHIOB

- COTIPOTHUBJICHUS TETJI00OMEHHHUKA B eMKOCTHOM BOJIOHAarpeBaTesne

OHpCI[C.HCHI/IG MOJIHOTO THAPOAUHAMHUYCCKOI'0 COITPOTHUBIICHUA

- [Ipn HOCHG}IOB&TGHBHOﬁ CXEME YCTAaHOBKH KOJIJICKTOPOB: ITOJHOC THAPABINYCCKOEC COIMMPOTHUBIICHUC = CyMMa MECTHBIX
THApaBINYCCKUX COHpOTI/IBHeHI/Iﬁ

- [Ipn HapannenLHoﬁ CXEME YCTaHOBKH KOJIJICKTOPOB: IMOJHOC TUAPABINYCCKOC COMMPOTHUBIICHUEC = MECTHOC THAPABINICCKOC
COIIPOTUBJICHHUC (HpennonaraeTCH, 4TO BCC MCCTHBIC TUAPABIIMYCCKUEC COIIPOTUBIICHUA paBHLI)



I'uapaBiarueckoe COMPOTUBIICHUE MOAAOICH U 0OPAaTHON MarkucTpaiu reIn0yCTaHOBKU
Ha | M ITMHBI HepKaBerotie rodppupoBanHon Tpyosl DN 16 aiis Bosl, mpu Temmneparype okoiio 60 °C
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YKa3zaHud 1o TenJI0HOCHTEI0

[Tocre MOHTaxa yCTaHOBKH €€ CIeAyeT HaJIeKalIiM 00pa3oM

npoMbITh. [lociie HamoMHEHWs yCTaHOBKH TEIUIOHOCHUTENIEM HEOOXOJUMO YOEAWTHCS B TOM, YTO W3 YCTAHOBKHU HaJJIEKAIIUM
o0pa3oM ydaleH BO3AyX W B HEH NPOUCXOAUT OTOOp Temia, T.e. OYyAyT NpPEeIOTBpAIleHbl MPOJOIKUTEIbHBIE 3aCTOU.
TeroHocuTeNb 3anpemaercss B TEUCHUE JUIMTEILHOIO BpEMEHHM mnoaBeprath Temmeparypam Bbime 170 °C. bonee BbIcOKue
TEMIIEpaTypbl B COUETAHUU C MHOPOIAHBIMH BEIIECTBAMH, HApUMEP, KUCIOPOJOM, OKAJIMHOM M CTPYKKOM, MOTYT IMPHUBECTH K
MEJICHHOMY TEPMUYECKOMY pacraay TEMJIOHOCUTENS, Ha YTO YKa3bIBa€T €ro noreMHeHue. CIeICTBUEM 3TOT0 MOXKET SIBUThCA
3alUIAMIIEHUE U 3aCOPEHUE KOHTYpPA T'eIMOYCTaHOBKH.

VYcnoBus 1Sl 3aUATHI TETIIOHOCUTEIS !

-B ciydae pexxuMa mpocTOsl YCTAaHOBKH 3a CYET COOTBETCTBYIOIIETO WCIIOJHEHHUS THAPABIMYECKON CHCTEMBI JIOJDKHO OBIThH
obecrieueHo cleayroIiee:

— TEIJIOHOCHUTENb TMOCNE JOCTHKCHUS TEeMIepaTyphbl KUMEHUS JOJDKEH KaK MOXKHO 0oJiee MOJIHO BHITECHATHCS U3 KOJUIEKTOPOB
00pa3yomUMHCS TIPU TOM TIEPBBIMH ITy3bIPhKaMU Tapa.

— TETUTIOHOCUTEIb JOJDKEH OBITh COOpaH B MEMOPAaHHBIN pacIIMPUTENbHBIN 0aK WM B BXOJHOM COCY/I.

- E)KGFO,ZIHO IMPOBEPATH TCINIOHOCUTEIIb B paMKaX TCXHUYCCKOI'O O6CJ‘Iy)KI/IBaHI/I5[ TCIIMOYCTAaHOBKH.
TexHnyeckne xapakTepucTUKN TENMOHOCUTENS

3awuTa ot 3amep3aHust: go -28 °C
MnoTHocTb npun 20 °C: 1,032 - 1,035 r/cms

Bsizkoctb npu 20 °C: 4,5 - 5,5 mm2/c
3HaveHune pH: ot 9,0 go 10,5

OO0OBeM 3aIl0JIHEHNS KOMIIOHEHTOB I'¢JINOYCTAaHOBKHU

D, mm

MenHas Tpy6a 12*1 [ 15%1 | 18*1 | 22*1 | 28*1,5 | 35*1,5




OG6beM, /M TPy6bI 0,079 [0,133 | 0,201 | 0,314 | 0,491 | 0,804

HepKaBerouas Tpyoa DN 16

O6bem, J1/M TpyObI 0,25

TpyoOonposoja (TPyObI M TENJIOU30ISIIIHASA)
TpyObl HEOOXOIUMO HCIIOJIB30BATh METANIMYECKUE (MEIHBIC, HEPIKABEIOIINE, CTAIbHBIE HEOIIMHKOBAHHBIC), T.K. BCE U3BECTHHIC
HaM IIJJACTHKOBBIE TPYOBbl HE BBLICPKUBAIOT BO3MOXHBIE TEMIIEpaTypbl (MakcHMaibHas TeMIeparypa mapa B KOHTYpE, Jaxe
HEd(PPEKTUBHBIX COMTHEUHBIX KOJUIEKTOPOB, MOKeT focturath 1500C, a pabouas temneparypa terionocurens - 1100C). I1o stoit
K€ MPUYMHE MOBBIIICHHbIE TPEOOBaHUS U K TPYOHOU TEIIOM30ISILIMK, KOTOpask A0JDKHA BBIIEPKUBATH BBHICOKHE TEMIIEPATyphI, a
TaK>Ke HE BIUTHIBATH BJAry U HE J1aBaTh YCAJIKYy.
Y aoBneTBopsieT BceM HEOOXOJMMBIM TPEeOOBAHUSM TEIJIOU3OJISAIMS U3 BCIIEHEHHOTO Kayuyka. Mbl peKOMEH/1yeM HCHOJIb30BaTh
terton3ossiiuio tuna K-Flex: B obiactu Bo3moxHoro mapoodpasosanus — tun Solar HT, ECO unu Armaflex HT (1o 1750C),
OCTaBIIIYIOCS MArMCTPajib OT KOJUICKTOPOB JI0 TEIUIOOOMEHHHKA M B oOpatHoM Hampasienuu — tun K-Flex EC (1o 1300C). s
o0ecrieyeHrs: JTOCTaTOYHOTO CHWD)KEHHUSI TEIUIOBBIX IOTEPh B TPyOOMpoBOAE, a TakKe B IENAX Oe30MacHOCTH HEOO0XOIUMO
MPUMEHSITh TEIUIOU30JISILIUIO TONIMHON He MeHee 19 MM.
3arnpemnieHo UCroib30BaTh TEIJION3OIALUIO U3 BCICHEHHOTO TOJIMATHIIEHa (HarpuMep, «MUpenoH»), Ha/leTyl0 HEeToCpeACTBEHHO
Ha TpyOy 0e3 TeMIepaTypornoiaBUTeILHOTO CIOA.
TermounzonsAnus, HaXoOAAIIAsICS HA OTKPBITOM BO3YyX€ JOJDKHA OBITh YCTOHUMBOM K yIbTPAPHOIETOBOMY U3IYUYCHHUIO, a TAKXKE K
rpagy U JOpYrMM MEXaHUYEeCKHM Bo3jeicTBUAM. He pexoMmeHIyeM HCIOib30BaTh B KayecTBE 3alIUTHI (OIBLY WIH JPYTHe
MaTepHabl ¢ OJICCTAIINM TOKPBITHEM, T.K. ITUIBl HAPYIIAIOT IEIOCTHOCTh HE TOJLKO BEPXHETO MOKPBITHS, HO U TETIJION30JISIIIHH.
JluameTpsl TpyO moaOuparoTcss MHAUBUIYAIBHO, UCXO/IS U3 HE0OXOIUMOT0 TUAPABINYECKOTO COMPOTUBIIEHUSI CUCTEMBI M pacxoja
TEIUIOHOCHTENsI. BrIOMpaeMbie TTapaMeTpbl CUCTEMBI M TUAMETPhI TPYO JOJDKHBI OBITH COTJIACOBAHBI C TapaMeTpaMH HACOCHBIX
Moayiel. TpyObl KOJUIEKTOpa HE YCTAaHABIMBAIOT JI0 T€X MOp, TOKa HE MOJCOETUHSAT BCE OCTaJbHbIe TPYOBI, 3aMOIHIT CUCTEMY, U
yIIpaBJIEHUE MOJHOCTHIO paboTaer. OOBIYHO MPUMEHSIOT TyObl AuameTpoMm 1/2” m 3/4” T.K. IOTOK OTHOCHTEIBHO HEOOJBIION.
JIJ11 COEAMHEHU S UCIOJIL3YUTE TOJIBKO COOTBETCTBYIOILIME MATEPUAIJIBL. [Tomuure, uto Marepuall J0JKEH
BBICP)KMBATh JABJIICHUS W TEMIIEPaTypy, KOTOpbIE MOTYT BO3HUKHYTh B HAMXyJIIIeM ciydae. He mpoBoauTe cBapky BOIHM3U
MOPTOB TaK Kak MPH 3TOM MOTYT ObITh pa3pyIlleHbl epeX0oHbIe BTYIKU U U30isius. Mcrnonp3yiite Markuit npumnoii. He Bparmaiite
TpyOKM Ha KOHIIAX, TaK KaK TPU STOM MOKHO HM30THYTh WJIU TIEPEMECTHUTh WX BHYTPH KoyuiekTopa. llocie Toro kak
CaHTEXHUYECKHE padOThl BBIOJHEHBI PEKOMEHAYETCS MPOBEPHUTHh TPyObl MHEPTHBIM Tra3oM, Hampumep a3oTroMm. He maBaiite
cBepxaasienus. Jlocrarouno noanepkuBath napienue 350 klla Gomee 24 wacoB. Kaxnpie 1,8M 10mKHBI OBITH 00O€CTIEUEHBI
nojanepkka TpyoompoBona. VMMelTe B BUAY, YTO H3OJAIMS HE JODKHA YXYAIIAThCs, a TPyObl MMETh HAKIOH BBEpX IO
HAIPaBJICHUIO K KOJUIEKTOPY, YTOOBI OTPaIuTh CUCTEMY OT IOCTYIUICHHUS BO3/IyXa.

TaG6nuuma 9. TennousonAuHOHHbIE MATEPHAILE

Marepdan b, Br/(m.K) T, *0 P, Er/m?
Moauctupoa i 0,035 , 80 0,02
IMenonouyperan 0,028 300 0,035 4
INenonaacr 0,03—0,08 150 0,4—0,7 4
THoausuauaxaopuy 0,035 130 { 0,04—0,08 :
TToaMeTakpHAAMH I 0,029—0,035 | 169 | 0,03—0,2 -
Munepasbdas pata 0,038 . | 200 0,i45
CTeRI0B0A0KHO _ 0,036 300 0,12




TaGauwma 10. Csoftcrpa tenaonocutenet pas KC3 (mpu 20°C)

N . § VroaeroBopOanp
ES | 5, 2
MoxaszaTenb ¥ EE?, 2 . g "
y =5 Fa | §g3%| §5§ | apomarn- | mapadu-
a E 5; g EE@ 88 qecKHe HOBEIDP
Tempepatypa 0 —_ 36| —33| — B | o~
3aMep3aHIA 10
TS&MI i b ) 3 0 ;
Temnepatypa 100 — 110 | 106 | — |180—340| —
Eéneuﬂﬁ Txans .
Vneasnas ten- |4,187]1,005) 3,3 | 3,6 '411.4-—_-2 1,6—2,111,8-26
poemkocte Cop, ' e
kJx/ (kr-K)
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Br/(m-
BﬂSH{JCTb, 13, 0,9 (16,06] 3,4 |5 10— 1 9--50 | 1—60
10-¢ m2/c 50

upKyJISALHOHHBINH HACOC
Pacuyer nupKy/ISIHMOHHOI0 HACOCA

Ecnu n3BecTHBI pacxoad U MoTeps AaBJICHUA BCEH YCTaHOBKHU, TO I10 XapaKTCPUCTHKAM HACOCa BBI6I/IpaeTC$I €TI0 THII. qume BCCTO
HCIIOJIB30BATH CTYIICHYATBIC HACOCHI, KOTOPBIC MYTEM MMEPCKIOUCHUA UJIN PETYIUPOBKU YaCTOTHI BpallICHUA MOKHO COrJIaCOBAaTh B

COOTBCTCTBHHU C Tpe6OBaHI/IHMI/I YCTaAHOBKH.
BCCFJIa YCTaHAaBJIMBATb HACOCHI HUKE KOJUICKTOPOB, 9TOOEI B CJIy4dac 3aCTOs MCKIIIOYHUTD IMOMNaJaHuC Imapa B paCIHI/IpHTCJIBHBIﬁ

COCY/I.



Mnowagb NorNoTUTENA YoensHbIi 06beMHBIA pacxon, l"lf{'l'Mz}

15 | 20 | 25 30 | 35 | 40 | 50 | 60 | 80

Pexum MMHUManLHoro pac- | Pexum MmakcumansHoro pacxoga

xoga
M2 OGbemMHbIA pacxon, niv
2 30 | 40 | 50 | 80 | 70 | 80 | 100 | 120 | 160
3 45 60 75 a0 105 120 150 180 240
4 60 80 10 120 140 160 200 240 320
5 75 100 125 150 175 200 250 300 400
G ap 120 160 180 210 240 300 360 480
7 105 140 175 210 245 280 350 420 560
a8 120 160 200 240 280 320 400 480 640
9 135 180 225 270 315 360 450 540 720
10 150 200 250 300 350 400 500 600 800
12 180 240 300 360 420 480 600 720 960
14 210 280 350 420 490 560 700 840 1120
16 240 320 400 480 560 640 800 960 1280
18 270 360 450 540 630 720 00 1080 1440
20 300 400 500 600 700 800 1000 1200 1600
25 375 500 625 750 875 1000 1250 1500 2000
ao 450 600 750 00 1050 1200 1500 1800 —
a5 525 700 B75 1050 1225 1400 1750 2100 —
40 600 800 1000 1200 1400 1600 2000 — —
50 750 1000 1250 1500 1750 2000 — — —
60 a0 1200 1500 1800 2100 — — — —
70 1050 1400 1750 2100 — — — — —
80 1200 1600 2000 — — — — — —
a0 1350 1800 2250 — — — — — —
100 1500 2000 — — — — — — —

MakcumanbHast pabodast remneparypa HacocoB— 120 rpag C

! | - HCHOJIB3YETCs Hacoc ¢ xapakrepuctukamu Qmax=1,4 m3/49ac, Pmax=5,8m Box.ct. (58kI1a)

- UCTIOJIB3YyeTCs HAcOC ¢ Xxapakrepuctukamu Qmax=2,8 m3/4gac, Pmax=8 m Boz.ct. (80kI1a)

HO6YI[I/IT€HGM ABVIKCHUS TCTIJIOHOCUTCIIA B HUPKYIAIMOHHOM KOHTYPC SABJIACTCA HAaCOCHAsA CTaHIUA. C IIOMOIIBIO HACOCOB
cozziaeTcs HeoOXOAUMBIH mepenaj AaBIeHUH, KOMIIEHCUPYIOIIUI THIPABINUYECKUE COMTPOTHBIICHHUS B CUCTEME, U 00ecTieunBaeTCst
MIPOTOK KHUAKOCTU ¢ TpeOyeMbIM pacxonoMm. Pabora Hacoca XapakTepu3yeTcs CIEAYIOUIMMH pabOuMMHU XapaKTepUCTHKaMHU:
nojava, momHocte W KIIJ[. IlomGop Hacoca ocymiecTBIsSieTCS HAJIOKEHHEM XapaKTEPUCTHKH THAPABINYECKOH ceTH Ha
YHHUBEpPCAJIbHYIO XapaKTepUCTUKY Hacoca. [lepeceueHne xapakTepUCTUKHN CETH U XapaKTEPUCTHUKU Hacoca JaeT pabodyro TOUKY —
TOYKY COBMECTHOW pabOThl HAcOCa U TMPABIMYECKOMN CETH.

Hacocbl ncnonb3yrores B relMocucTeMax ¢ NPUHYAUTEIbHOW IUpKYyisiueil (Takas cucrema Ha 30% sddexTuBHEE CUCTEMBI C
€CTECTBEHHON LUPKYIALMEH) U MpeaHasHaueH i 0OecredeHus] UUPKYISIIHUKA TEIUIOHOCUTENs B KOJUIEKTOPHOM Kpyre (Oak-
KOJUIEKTOPHI-0aK).
I'mppaBnuueckoe cONpPOTUBIEHUE KOJUIEKTOPHOIO Kpyra J0CTaTOYHO Maso, 3TO AT BO3MOKHOCTH MCIIOJIb30BaTh MajJOMOIIIHbBIE
HACOCHI, HOTpC6J’I${€Ma$I MOIMHOCTb KOTOPBIX HUYTOXKXHO MaJjia 110 CPaBHCHUIO C HOJ'Iy‘ICHHOI\/'I TEIIOBOM BHCPFI/Ieﬁ OT COJIHECYHBbIX
KOJIJIEKTOPOB. MOIIIHOCTH HEOOXOIUMOI0 HACOCA 3aBUCUT OT HECKOJIBKUX (DaKTOpPOB:
-KOJINYECTBO KOJJIEKTOPOB;
-MCIIOJIb3YEMbIH TEIIOHOCUTENb (BOJIA, aHTU(PU3, pACTBOP MPOMUIEH(-3THIIECH )IJITUKOJIS;
-IJIMHA U TUaMeTp TpyOOnpoBoAa OT COJIHEYHBIX KOJIJIEKTOPOB /10 Oaka.
Apmartypa u Heo0X0AMMBbIe 3J1eMeHThl 00BA3KH HACOCHOM CTAaHIMM IIPEJCTaBIIEHbI Ha Puc.a:
e 3a HacocOM B JIMHUM HAarHETaHUs YCTAHABIIMBACTCS OOPATHBIN KJANAH, MO3BOJISIIONIUN_HCKIIOUYUTh NEPETEKAaHUE
TEIUIOHOCHUTEJIS Yyepe3 HepaboTarouil Hacoc;
e B 1pyOHOIl MarucTpain Kaxxaoro Hacoca 1ej1ecoo0pa3Ho yCTaHABIMBATh 3alOPHbIe KJIANAHBI /IS OTKIIOYEHHUS Hacoca
OT IMPKYJISIHUOHHOTO KOHTypa B CiIy4ae IPOBEICHHS PErJIaMEHTHBIX WM PEMOHTHBIX pPa0OT; APeHAKHBbIH W
BO3/JVIIHbIA KJIaNaHbl, HEOOXOUMBbIE [l ONIOPOKHEHMsI/3aPaBKU y4acTKa MarucTpajiy ¢ HACOCOM.

Puc.a — 00Bs13ka HACOCHOM CTaHIIMH
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KIIAITAH HPEI[OXPAHI/ITEJH)HHﬁ — KJamnaH, OTKPBIBAIOIIMIICS TMpU TOBBIIICHUM JaBJICHUS B CHUCTEME BbIIIE

perIaMEeHTHPOBAHHOTO JABJICHUS C IEINIBIO TIEPENyCKa TEINIOHOCUTEINS HA CTOPOHY HU3KOTO JIaBJICHHS WIIH BBIITYCKA.

JlaBneHue cpabaTblBaHUs NPeAOXpaHUTENbHOrO KianaHa corsiacHo DIN 3320 paBHsieTcsi MakCHMaJIbHOMY JIaBJICHUIO YCTAHOBKH
+10 %. IIpenoxpanuTenbHbIN KiIanaH J0JKEH ObITh COIIacCOBaH C TEIUIOBOM MOIIHOCTBIO KOJIIEKTOPOB U JIOJKEH 00ecleynuBaTh
OTBOJI MX MAaKCHUMaJbHOW MOLIHOCTH. Pazpemaercs HCIOJIb30BaTh TOJIBKO TAaKHE MPEJOXPAaHUTEIbHbIC KIIANaHbl, KOTOPbIE
paccuuTanbl Ha MakcumMyMm 6 6ap u 120 °C.

be3 npenoxpaHuTeNbHBIX KJIAaHOB JIABJIEHWE BHYTPU Oaka MOXKET MOJIHATHCS J0 BEIUYHMHBL, MPU KOTOpoi O6ak pazopseT. IIpu stom
MOJKET TOCTpaiaTth obopynoBaHue M joad. CONHEYHbIH KOJUIEKTOpP JODKEH MPOEKTUPOBATHCS U TIOCTAaBIATHCS C YUETOM HAIMUMSA
NPEeOXPAaHUTENBHBIX KJIAaHOB IO TeMmIeparype M japjieHuro. llpenoxpaHWTenbHBI KiIamaH IO JIABJICHUIO JIODKEH HMETh
MakcUMallbHYI0 ycTaHOBKY He Bbiiie 380 kIla ¢ pabounm gasnennem 60-80 klla. IlpenoxpanuTtenbHblii KilanaH Mo TemMrepaType JOKeH
CpabaTHIBATH NPH JOCTIKEHIH B OJTHOM M3 IIeTeil COJTHEUHOT0 KOJUIEKTOPA HITH B Gake XpaHeH s ropsiaeii Bosl Temmeparyps 99 C°.
[penoxpaHuTeNbHBIA KIaraH He JOJDKEH OTKIII0YaTh COTHEYHBIM KOJUIEKTOp, a OBITh CPEICTBOM CHIDKEHHS TEMIIEpaTyphl U JIABJICHHSI.
MBb1 pekoMeHIyeM, 4ToObI BCe MPEOXpaHUTENIbHbIE KIIalaHa MPOBEPSUTUCH KaXK/Ible IIECTh MECAIEB, YTOObI YOSUTHCS B MX MPABIIBHON
pabore. Kiamana J0/DKHBI OBITH YCTAHOBJICHBI BEPTHUKAJIBHO, TAKMM OOpa3oM, YTOOBI HITHIPh TEMIIEPATypHOTO JATYMKA HAXOIMIICST
BHYTPHU MOTOKA paboyeil )KUAKOCTH, KeIaTeIbHO Ha BBIXO/IE U3 KOJUIEKTOpA.

MBI coBeTyeM, YToObI ATH JIOTIOJHUTENBHBIE KiTanaHa T &P HCTonb30BanCh:

«JIpeHaxHbIe TPYOBI IO BCell JUTMHE JOJDKHBI UMETh TOT XK€ AUaMeTp, YTO M COPOCHBIE OTBEPCTHS KilaraHa.
*VKJIOH J0JDKeH ObITh HaIlpaBJIeH BHU3 OT KJIaraHa K 0e3011acCHOMY MecTy (JIFOKY B ITOJTy WIIH HapyXy Ha 3eMITI0).
«/IpeHax 1omKeH 3akaHuMBaThCA B 15-30 cM HaJ OTBEPCTUEM B MOTY.

«/IpeHaxx He JOJDKEH ObITh ATMHHEEe 9M U UMeTh He Gosiee 4 u3ruooB.

*He ycranaBnuBaiiTe OTKJIIOYAIOIINX KPAHOB B JPEHAXKHYIO JIMHUIO.

KomnnekropHblit KOHTYp HE00X0IMMO MPEAOXPAHUTH TAKUM 00pa3oM, YTOOBI IPU MAaKCUMaJIbHO BO3MOKHON TeMIepaType
KOJIJIEKTOpa (paBHOM TemIiepaTrype B COCTOSHUH MOKOS) U3 MPEIOXPAHUTELHOTO KJIallaHa He BBIXOIUII TETNIOHOCUTEb.
DTOro MOXHO JOOUTHCS MMYTEM COOTBETCTBYIOIIETO pacyeTa paciiupUTENbHOTO COCYy/1a M HACTPOUKH JIaBJICHHS YCTAaHOBKH.
ITpu oOmmelt amuHe TpyOompoBoaa Makc. 10 M MM MCIIOJIB30BAaHUM YepAAYHBIX KOTEIbHBIX Mbl PEKOMEH/1yeM YCTaHOBUTH B
MOJIAIOIIeN MarucTpaiy BXOJAHOM 1 MeMOpaHHBIN pacIIMPUTENbHBIN cOCy/l, a B 00paTHOM MarucTpaim - TOJIBKO
IIPEIOXPAHUTEIBHOE YCTPOMCTBO.

OBPATHBIN KIJIAIIAH, ycTpoiicTBO, IpOMyCKAIONIee IOTOK JKHAKOCTH HIM Ta3a MO TPYGOMPOBOLY TONBEKO B OXHOM
HaIpPaBJIEHUU ¥ aBTOMATHYECKH 3aKPbIBAIOIIEECs MPU NIEpeMEHe HapaBiIeHHUs MOTOKa.

[TOKA3BIBAIOIIIUE MAHOMETPBI 1 TEPMOMETPbBI pekomenayercss ycTaHaBIMBaTh A yA0OCTBa OOCTYXUBaHHUS U
9KCIUTyaTauu reauocucreMbl. C IOMOIIBIO MOKA3bIBAIOIIUX TEPMOMETPOB MOXKET OBbITh OCYILECTBJIEH OBICTPBHIM M MPOCTOH
MOHUTOPHUHI TEMIIEpaTypbl TEIIOHOCHTENS Ha BXoAe M BbIxoge. OOs3aTeNbHBI MOHUTOPHUHT JaBICHUN TEIUIOHOCUTENS C
MIOMOILBIO TTOKA3bIBAIOIMX MAHOMETPOB HEOOXOJUM JJIsi IOCTOSIHHOTO KOHTPOJS THIPABIMYECKOTO CONPOTHUBIIECHUS, a,
COOTBETCTBEHHO, COCTOSIHUS TEIUIOOOMEHHOM MOBEPXHOCTH (CTEIIEHH 3arpsA3HEHHOCTH) M KOHTPOJISI PacXoja TEINIOHOCUTEIIS TIPU
IIPOBEICHUN IyCKO-HANAJ0YHBIX paboT M SKCIUTyaTallud CUCTeMbl. MaHOMETphl M 3alopHble BEHTWIM HEOO0XOIUMO
yCTaHaBJIMBATh Ha MPSIMOJIMHEHHBIX yyacTKax TpyOornpoBo1oB. Henb3s ux ycraHaBiaMBaTh BOJU3U OTBOJIOB U THOOB TPYOBI.
TPEXXOJIOBOM TEPMOCTATHUYECKHHN KJIATIAH. [IpennasHaueH [ CMEIIMBAHUS W pa3feiieHUs IOTOKOB U
perynupoBaHusl TemrepaTrypsl B KoHType oToruieHus win ['BC. CymiecTByloT ¢ pydHOM M aBTOMAaTHYECKOW PETyJINPOBKOM



TEMIIEPATYPHI (C CEPBONPUBOAOM- MEXAHUYECKASI CUCTEMA C AJIEKTPOABUIATENEM, CMOHTUPOBAaHHOM B IIJJACTMACCOBOM KOPITyCE.
[To3BossieT MIaBHO U3MEHAT CTENEeHb OTKPBITUS KJlaraHa)
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Tennas sona
(40°C)

BO3/1YXOBBIITY CKHOM KJIATIAH.

Ocoboe BHHMaHHE IpU 3alpaBKe U HKCIUIyaTAlUM LUPKYJISALUOHHOTO KOHTYpa C TEMJOHOCHUTENIEM HEOOXOAUMO YIENATh
npobieMe yaneHus BO31yXa U3 CUCTEMBI.

[IpucyrcTBHE BO31yXa B TEIUIOHOCUTENIE IPUBOJIUT:

e K «3aB031ymIMBaHMIO» CUCTEMBI U HAPYIICHUIO UX TETNIOOOMEHHBIX XapaKTEPUCTHK;

e HenopmanbHO U HecTaOUIbHOU paboTe 000PYAOBaHMUS;

e VYBEIMYEHHOMY LIyMY IIpU paboTe HUPKYISALUOHHOTO KOHTYpA;

e IlynbcauusiM JaBiaeHUS B LUPKYISIIMOHHOM KOHTYPE M BO3MOKHOCTH BO3HMKHOBEHMSI KaBUTAllMM B HAaCOCHOM TpYIIIE,

YTO IPUBOJUT K CHYKEHHUIO Pecypca U MPEkKAEBPEMEHHOMY BBIXO/Y U3 CTPOSsI HACOCHOTO 000pYy10BaHMUS;

e 3akynopke BO3AYIIHbIMU IPOOKaMU KaHAJIOB TEIUIOOOMEHHUKA.

Ocoboe BHUMaHWE CIIEAYeT YACNSATh BBHIOOPY THIIA KJamaHa i OTBOAA BO3JyXa W3 CHCTEMBl (py4yHOH WIH
aBTomaruueckuit). Ha Pucl. npowmuttoctpupoBan ciydail mojcoca BO3AyXa B 3aMKHYTBIM LUPKYJISALMOHHBIM KOHTYp uepe3
BO3YIIHBI aBTOMATUYECKUN KJIAaH MPH PacXOJA)KUBAaHUHU CHCTEMBL. B KOHTYpE yCTaHOBIIEH PaCHIMPHUTEIbHBIN MeMOpaHHBIN
0ak, HO ObLTa OObIIAs yTeUKa )KUKOCTHU MPH ITYCKO-HAJIAKe CUCTEMBI.

Pucl. «IToxcoc» Bo3ayxa B cucTeMy Yepe3 BO3AYIIHbIN AaBTOMAaTHYECKHH KJIAINIaH.

Jlns peuieHus mpoOseMbl MOCTOSIHHOM OOpabOTKH IMPKYIUPYIOIIEro TEIIOHOCUTENSI B XOJIOAMJIBHOM CHCTEME HaXOMST
MPUMEHEHHUSI CIelMaJIbHbIE YCTPONCTBA, MO3BOJISIIOIINE OOECIEUUTh BBICOKYIO CTEMEHb OYMCTKH OT MEXAaHMYECKHX YacTHIl U
«aerazaiumy xxuakocty. Ha Puc.2 nmoka3an Tum nogoOHbBIX yCTPOMCTB.

s Berxon
BO3JyX2a

R -V
¥ #
Boixona
JKHJK OCTH
o
Bxoa
AKHAKOCTH (g o
I1aMa Puc.2 — npuMeHeHne aBTOMAaTHYECKOTO BO3IyX00TBOTINKA

PexomMenayeTcsi, 4TOObI aBTOMATHUYECKHUI KJlallaH BO3AYIIHON OYMCTKM MOHTHPOBAJICS B CaMOW BBICOKOH Touke. OOBIYHO 3TO BXOL
Ko/IeKTopa. OCTaBbTe €r0 OTKPBITHIM HA HEJIENIO HIIH IOCTATO4HO JIOJII0, YTO0BI YOSIUTCS, YTO BECh BO3IYX YIAIEH M 3aTEM 3aKpPOMTe
€ro U 3aM30JIPYITe, YTOOBI N30€KATh YTEUKH.

PacmmmpurenabHblii 6ak



TennoHnocuTeNnb UPKYIUPYET B THUAPABIMYECKONH CETH, KOTOpas NpEACTaBIseT COOOM 3aMKHYTHIH O0BbEM KOHEUYHBIX
pasMepoB, IpPHU HU3MEHEHHH TEMIIEpaTypbl TEMJIOHOCUTENSI OOBEM €ro M3MEHSETCs: MpH IOBBILIEHUH TEMIEpaTypbl —
YBEIIMYMBACTCS, NMPU TNOHWKEHUU TEMIIepaTypbl — yMEHbIIaeTcs. Tak Kak yBeIUYeHHE O0beMa OrpPaHWYCHO 3aMKHYTHIM
IIPOCTPAHCTBOM, TO IPHU HNOBBILIEHUM TEMIEPATypbl NIPOUCXOJUT YBEINYEHUE BHYTPEHHETO TMAPOCTATUYECKOrO JAaBJIEHUS, YTO
MOXKET IPHUBECTH K Pa3PYIICHUIO 3JEMEHTOB THApPaBIMYecKOorW ceTh. OCOOEHHO “KPUTHYHBIMH SIBIISIOTCS MECTa COCAMHEHUIN
TpyOOnpoBoaOB. JlIsi KOMIEHCAIlMK yBEIHUYEHHs O00beMa B CHUCTEME JOJDKEH OBITh MPEIyCMOTPEH pPACHIMPHUTEIbHBIA Oak.
PacmmpurenbHble 6aku ObIBAIOT OTKPBITHIMH, COOOLIAOIUMUCS € arMoc(hepoi, 3aKphITbIMU 0€3 MEMOpaHbl C PeryJupyeMbIM
M30BITOYHBIM JIaBJICHUEM, 3aKPBITHIMH C MEMOPaHO.
PacimmpurenbHblil 6ak B 3aMKHYTOH T'MAPABINYECKON CUCTEME BBINOIHAET CIeAYIOIUe QYHKINU:
e BocnpuHuMaeT U3IUIIKH BOABI (YBeTUUYEeHHE 00beMa), 00pas3yroIuecs Ipy ee HarpeBaHNH;
e Bo3memaer yObUTh BOJBI B cCTeMe (YMEHBIIICHHE 00beMa) MPH €€ OXJIAKICHUU;
e [lomnepkuBaeT IOCTOSHCTBO JaBJEHUS B «HYJIEBOW» TOYKE THUAPABIMYECKOM CHUCTEMbI (TOUKE IOAKIIOUCHMS
pacipuTensHoro 6aka), B TOM YHUCII€ THIPOCTaTUYECKOE JABJICHUE IPU OTKJIIOUYEHUHM HACOCOB, YTOOBI HE JAOIMYCTHUTh
«yXoza» BOJIbl U3 BEPXHUX TOUEK CHCTEMBI;

e [lomnepxuBaeT H30bITOYHOE [JaBJIEHHWE B T'MJPABIMYECKON CHUCTEME B OIPENEJIEHHOM JAMala3oHe MJaBIEHUH OT
MUHUMAaJIBHOTO 10 MaKCUMaJIbHOI'O 3HAYCHMUS;

e CurHanusupyer 00 ypoBHE BOJIbl B CUCTEME U yNPaBIseT pabOTOIN MOJIUTOYHBIX HACOCOB;

Ha npaktuke HanOospIee MpUMEHEHNE HAIIUTA 3aKPBITHIC PAaCIIMPUTENIbHBIC OAKH C BO3IYIIHON MIIM Ta30BOM «IOTYIIKONY.
baku repMeTHuHBl, YTO CIIOCOOCTBYET YMEHbBIICHHIO KOPPO3UU B TPYOOIPOBOAHOM MarucTpajly M 3J€MEHTax CUCTEMbI IIpU ee
AKCIUTyaTalK; 00ECIeUYnBaIOT B IMPOKOM JHara3oHe MepeMeHHoe JaBieHue. [I[puMeHeHne 3aKphIThIX PACHIMPUTEIBHBIX 0aKOB
YMEHBIIIaeT CTOMMOCTh MOHTaa, TaK KaK He TpeOyeTcs ycTaHOBKAa 0akoB B BEPXHUX TOUYKAX CUCTEMBI.

3aKpBITHIA pacIIMpPUTENbHBIN 0ak ¢ MEMOpaHOW MPEACTaBIsIeT COOOW CTaTbHOW IWJIMHAPUYECKUH COCYH, pa3/eleHHBIH Ha
JIB€ YacTU PE3MHOBOW MEeMOPaHOii, B OJTHON 4aCTH KOTOPOW MOJI OIIPECICHHBIM JIaBICHUEM HaxOquTcs ra3 (00bIYHO a30T), Ipyras
4acTb COEIMHAETCS C TUAPABINYECKON CUCTEMOM U 3al0JHAETCs BOJOMH, cM. Puc. 3.

a)
Puc.3. Cxema MeMOpPaHHOI0 paclIMPUTEIbHOIO 0aKa.

B HepabGouem cocTossHUM MeMOpaHa HaxXOAMWTHCS B IOJIOKEHHMM — a), MPH 3aMOJHEHUU TUIAPABIMYECKONW CHUCTEMBI
TEIUIOHOCUTEJIEM MeMOpaHa HaXOJIUTCS B MPOMEKYTOUHOM IOJIOKEHUH — 0), MPU HArpeBaHUU KUJIKOCTHU YBEJIMYHMBAETCS €e
o0BbeM 1 MeMOpaHa rporudaercs 10 mnoyoxenus — B). Ecnu 00bem pacmmpuTenbHOro 6aka BbIOpaH MEHbILIE, 4eM HEO0XO0AUMO, TO
AaBJICHUEC B HHU3MIUX TOYKAX CHCTEMbI MOXET IIPEBBICUTH MAaKCUMaJIbHO JOIIYCTUMOC. HpI/I IMMOHMKCHUU TEMIICPATYPEI
TEIUIOHOCHUTEJIS IaBJICHUE B BBICIITUX TOYKAX CUCTEMBI MOXKET OKa3aThCsl HUKE MAaKCUMaJIbHOTO HEOOXO0AUMOTO.

O0BeM 3aKpBITOTO PACITUPUTETHHOTO OaKa 3aBHCHT OT:

e (OO0ObeMa TEIUIOHOCUTENS B TUAPABINYECKON CUCTEME;

PacueTHol TeMIiepaTypsl M CBOMCTB TEINIOHOCUTENS B CUCTEME;

Jlnana3zoHa U3MEHEeHMs JaBJIEeHHs B CUCTeME (OT MUHUMAJIBHOTO 10 MAKCUMAJIbHOT0);
JlaBneHus: HUPKYISITUOHHOTO HACOCA;

Mecra pacnoioKeH!sT PacIIuPUTEIHHOTO OaKa.

MecTo pacno.io:keHHsl pacIIMPUTEIbHOr0 0aka B CHCTeMe BbIOMpaeTCs B 3aBUCUMOCTH OT TpeOyeMoro JaBJCHHS C
Y4€TOM TOTO, YTO B TOYKE YCTAHOBKH PACIIUPUTEIHLHOTO Oaka MOJJIEPKUBACTCS MOCTOSHCTBO JABJICHUS, HE3aBUCUMO OT TOTO
paboTaeT HacoC WM OH OTKIOUYeH. [Ipu COeTMHEHNH PACIIMPUTENBHOTO 0aka ¢ TPyOHOH MarucTpanbio JaBieHHE B TOUYKe «O»
omnpeaensiercs cornacHo Puc.17.




M1

Po=Pi+pgh  Po=Pi-pgh
a) 0)
Puc.17. /laBieHne B TOUKe NPUCOEAUHEHUS] PACIIUPHUTEILHOI0 6aKa K MATHCTPAJIH.

JIJ1st 3aKpBITOTO pacIIMPUTEILHOTO Oaka ¢ MemOpaHol miau 6e3 — Puc.17a, mist 3akpeiToro 6aka ¢ memOpanoit — Puc.170,
rae: P, — armocdepHoe mnaBneHue; P — naBieHHE NpeABApUTEIbHONM HAcTpolku Oaka;, h — BbICOTa YpPOBHS JKHUAKOCTH
OTHOCHUTENEHO TOYKH «0»; p — INIOTHOCTH XKHUIKOCTH; Py — JaBiieHne B MECTE MOJACOSAMHECHUS 0aKa K MarucTpaliy.

Ha Puc.18 nmokasano, kakoe faBieHue OyleT MOAIEP>KUBAThCA B THPABINYECKOM cHCTEME J0 M MOCJe Hacoca: a) — Mpu
YCTaHOBKE pacCIIUPUTENIbHOTO Oaka Ha BcCachIBalOIIeW CTOpOHE Hacoca W 0) — Ha HarHeTaTelbHOW CTOPOHE Hacoca IMpH
paboTarolem Wi OTKJIIFOYEHHOM Hacoce.

a) pacwupUTenbHbLIR 6ak 6) pacwmputenshsii 6ak
Ha BCaChIBAIOWIEH CTOPOHE Hacoca Ha HAarHeTaTenbHON CTOPOHE HAcoca
P2=270«Na P> =300«MNa Py= 270 xM P;=270xMNa
P, = 270 kM Py= 270 kMNa 2 B Py = 240 kN
Il Py=270«Ma @ . i o
Py=P2 P E-:
2> Py Py=P Py< Py
HaCcOC OTKNIOYEH HaCOC BK/IOYEH HacoC oTKAIONEH HACOCIBRIIONEH

Puc.18. /laBieHne Ha BcacbIBaolleil H HATHETATEJIbHON CTOPOHE HACOCA B 3aBUCUMOCTH OT MeCTA YCTAHOBKH
paclIMpuTEIbHOIO 0aKa.

Korna Hacoc oTkiOYeH, AaBieHHMe A0 Hacoca Pi; m mocine Hacoca P paBHO TMAPOCTATHUECKOMY MABJIECHHUIO B TOYKE
MOJIKITIOYEHUST pacmmpuTenbHoro Oaka (toukn «0»). Korma Hacoc paGoTaeT W pacHIMpHUTENbHBI Oak yCTaHOBIIEH Ha
BCAChIBAIOIIEH CTOPOHE Hacoca, AaBieHue Pi paBHO naBieHuto B Touke «0», naBnenue P, Oonblie naBieHus B Touke «0». [Ipu
YCTaHOBKE paCIIMPHUTENBHOTO Oaka Ha HAarHETAaTENbHOW CTOpPOHE, JaBJCHHWE Ha BCACHIBAIOIIEH CTOpoHe Hacoca Pj; meHbe
nasneHus B Touke «0». B aTom ciydae TpeOyercs paciimpHUTeabHbIN 0ak OOJIBIIMX pa3MepoB.

Kak mpaBuiio, B renmocrucremMax MeMOpaHHBIH pAacHIMPUTEIbHBIA OaKk PEKOMEHJyeTCs YCTaHaBJIMBAaTh HAa BCACBIBAHMM B
HACOCHYIO TpyIy.

Puc.19 Tunu4ynbie oIIMOKY NPH MOHTAXKe PACIIMPHUTEIBLHBIX MEMOPAHHBIX 0AKOB.
[Tone3Hplit 00bEM 3aKPBHITOIO PACHIMPUTEIHHOTO 0aKa ONMpeaesisioT o hopmyIie:

V6= AV/ [Pupx(1/ Pyun — 1/ Pyaxe)]
T'ne:
AV — npupaiieHue o0beMa KUAKOCTH B CUCTEME MPU HATPEBAHUH, M3, OmpeeseTcs: KaKk

AV=V x(p1/p2 — 1)

TJIe P1, P2 — ITOTHOCTD KUAKOCTH TP MHHHMAIBHON ¥ MAKCHMAILHOM TEMIIEPaType B CHCTEME, KI/ M

npupameHie o0beMa JKUAKOCTH B CHCTEME IpPH HArpeBaHWM HHOTAA BBIPAKAIOT yepe3 KoddduumeHT 00BEMHOTro
pacIypeHus TeIIOHOCUTEIIS:



AV= BxAtxV,

rae At — u3MeHeHne TeMrepaTypsl OT MUHUMAJIBHOTO IO MAaKCUMAaJIbHOTO 3HaUeHus B cucteme ,°C

At= tMaKC - tMHH

Cpennee 3HaueHue kodpdummenta oodbemHoro pacmmpenus Boasl 0,0006 1/°C. Jlnsg TIMKOJUEBBIX PacTBOPOB
K03 duULeHTh 00BEMHOTO PACIIMPEHHS OMPENESIIOT MO IrpadUKy B 3aBUCHUMOCTH OT KOHIIEHTPAIMKM BOJHOTO PacTBOpa.

B koiIekTopax B X0J0JHOM COCTOSTHUH JIOJDKHO IOJIICPKUBATHLCS H30BITOYHOE JaBlieHHe He MeHee 1 Oap. OTcrona ciemyer,
HaIpUMep, Y4TO MPHU CTATUIECKON BBICOTE 8 M JaBJICHHWE yCTaHOBKHU coctaBisieT 1,8 Oap. [laBneHue B pacumpureabHOM Oake
I0JKHO OBITH Ha 0,3 Gap HYKE YCTAHOBJIGHHOTO JaBIICHHS YCTAHOBKH.

B ropsitauem coctosiHuM AaBlIeHHWE YCTAaHOBKHY MOBBIIIACTCS MTPUMEpHO Ha 1-2 6apa. UtoOs! pu 00pazoBaHuy napa (3acToe) u3
MPEOXPaHUTEIHHOTO KJIallaHa He BBIXOMII TETUIOHOCUTEIh, PACIIUPUTEIILHBIA 0aK CIIeIyeT pacCUUTATh C IOCTATOYHO OOJIBIIIMMU
pa3Mepamu, MO3BOJISTFOIIIUMH MIPHHSITH COACPKIMOE KOJIJIEKTOPOB TpU 00pa3oBaHUHU Mmapa.

00bEM PACHIMPUTEIHHOTO 0aKa B 3aBUCHMOCTH OT 0aKa-aKKyMyJIsiTopa

100...150 71 -- 5 nuTpoB
200...250 - 8mutpos
300-12n

400- 18 n

500 - 24 mutpa

750-33n

1000-50n

Baku-akkymyasiTopsl (BOJOHarpeBare/ii KOCBEHHOI0 HarpeBa)

Crneuunguka pabOThl CHUCTEM COJIHEYHOTO TEIUIOCHAOKEHUS 3aKJII0YaeTcsl B HEOOXOAMMOCTH AaKKyMYJIMPOBAHUS COJHEYHOM
TEIUIOBOW SHEPrHM C IENBI0 €€ MCIOJIb30BaHMs B Pa3IMYHOE BpeMs CYTOK, CIIE0BaTEIbHO, B HEOOXOJUMOCTH HCIIOJIb30BaHMS
Oaka-akkymyssitopa. JlaHHas HE0OX0AUMOCTh OOYCIIOBJIEHA, HECTAOMIIBHOCTBIO COJTHEYHOTO W3IIyYCHHs] B T€UEHUE CYTOK, B TO
BpeMs Kak ropsiyas BOJa M TEIUIOBasl SHEPTHs JUIs LieJel OTOIUIEHUS HeoOXoauMa, B T.4. KOTJa COJHEYHOE M3JIyuyeHHe BOooOIe
oTCyTCTBYET. D(P(HEKTUBHOCTh T€IMOCUCTEMBI 3HAUUTENBHO 3aBUCUT OT MPAaBUIILHOCTH BbIOOpa 00beMa 0aKOB-aKKyMYJISITOPOB.

Jlist onipeiesiennst HE0OX0IMMOT0 00beMa 0aKOB-aKKYMYJISITOPOB HEOOXOAMMO CIIEA0BATh IBYM MPaBUJIAM:

1. B ornuuune ot 60iiepoB, HarpeBaeMbIX TPAAUIIMOHHBIM MCTOYHUKOM TEIUIOBOW 3HEpruu 2-3 pa3a B CyTKH, 00beM Oaka B
reJinocucTeMe J0HKEeH ObITh HE MEHEee CyTOUHOM noTpeOHocTH B ropsayeil Boje t=45-60C. Ilpu nepemeHHOM nOTpedIeHUN
pekoMeHayeM 0paTh K03 HUIIMEHT 2, IpU MOCTOSSHHOM pacxoze — 1,5.

2. O0BeM akKyMyJsITopa JOJKeH ObITh He MeHee 30 J1/M2 MOJIe3HOH TUIOIIA U COTHEUHBIX KOJUIEKTOPOB.

KoHTyp rennokoieKTopoB MOAKI0YAeTCs K HUKHEH yacTu 0aka-akKyMyJsTopa, a AyOaupyromuil ncTouyHuk sHeprun (3. TOH,
KOTEJI ¥ JIp.) TOJDKEH padoTaTh TOJIHKO Ha BEPXHIOIO YacTh, YTOOBI HE CHUXKATh A (PEKTUBHOCTH PAOOTHI TeTMOCHCTEMBI.

JU1st TeTMOCUCTEM ¢ HEOOX0IMMBIM 00BeMOM Oaka-akkymyssiTopa 10 5001, Mbl peKOMEHAYEM HCII0JIb30BaTh OAKU-aKKyMYJISTOPbI
¢ BHyTpeHHHMH TeruioooMenankamu RUCELF.

kel MapaMeTpbl COOTBCTCTBYIOT OPUCHTAIIMHU KOJUICKTOPA Ha K0T, FOro-3araji vjil roro-BOCTOK, YroJjl HaKJIOHa 25-55rpaz[.

YucnenHocts | CyTouHbIH pacxon ropsueii Boasl | O0bem
CEMbH, yell. | Ha luen., 1 AKKyMYJISI
TOPHOTO
Oaka, 1

45C 60C

80 60

200

250

300-350

400

450-500

550

O NO|OI PR WIN

600-650

10 800




KoHcTpyKkTHBHBIE 0COOEHHOCTH:

BHyTpeHHIOI0 MOBEPXHOCTh OaKka BOJAOHArpeBaTeIs MPEJOXPaHsIeT OT KOPPO3HH IMATMPOBAHHAS T1a3yph, KOTOpast 00KHUTaeTcs B

neuu npu tremneparype 8500C;

CMeHHBII MarHUEBBIM aHO[ TPOJIEBACT CPOK CITYKOBI Oaka (JOMOTHUTENBHO 3AIIUIIAET €T0 OT KOPPO3UH);
Bononarpearens umeer ¢uianel], KOTOpbIH IO3BOJIAET OYUIIATh OAK OT HAKUIIU U OTIIOKECHUH;
Tennonzonsuus TOMIMHON S0MM, TO3BOJISIET MUHUMU3UPOBATh TEILUIOBBIE TIOTEPH;

Berpoennsrii anexkrpuueckunii TOH (2,2xBT) B cpenneii yactu 6aka;
BHemHuil KokyX - MeTajul, HOKPHIT IOPOLIKOBOM KpacKoM O€JIoro 11BeTa;

MakcumanbHasi TeMnepaTypa TeIIOHOCUTENS 110 oC
MakcumanbHasi TeMepaTypa Bojabl B 0ake 95 0C
Pabouce naBieHue B Oake 6 G6ap
MakcumanbHO€ J1aBjieHHe B 0ake 10 6ap
[ToTepu naBienus B 3MeeBHKe Oaka, Makc, klla 12
[Tnomane TermmoooMenHuka, M2 (s 6axa 2000) 0,6

[Tnomane TemmoooMennuka, M2 (s 6aka 2005, 2
TEII000MEHHHUKA)

0,6 (HYOKHMIN)
0,4 (BepxHHUii)

[Tnomane TermoodmMennuka, M2 (s 6aka 250 u 300m)

0,7

[Tnomane TermmoodMennuka, M2 (s 6aka 250 u 300m)

0,7 (HYOKHMI)

0,4 (BepxHmMii)
[Toka3zareis MOIIHOCTH TEIIOOOMEHHUKA COTJIACHO 4,2/23
CTaHJApTy HUKHETO/BEPXHETr0 TeIJI000MEHHUKA
DIN 4708 [NL] (s 6aka 300m)
[TaTpyOKu 1715 NOIKITIOUEHMS], TUAMETP 3/4©
3MeeBHK TEMIO0OMEHHHKA, d*], MM 12*1000
["abGaputHble pa3mepsl Oaka, d*1, Mm 560*1500

Bce Goiinepbl 101KHBI yCTAHABIMBATHCS B TOMEILIEHUH, 3aIIUIIEHHOM OT aTMOC(EpHBIX BO3AEHCTBUI (HE MpeaHa3HAUYEHBI [T

palboThI Ha OTKPBITOM BO3/yXe).

Yribl HAaKJI0HA reJIM0yCTAHOBKHA

OnTuManeHBI yroJl HAKJIOHA TEIMOYCTaHOBKM 3aBUCUT OT €€ Ha3HadyeHHWs. MeHpIue ONTUMaJIbHBIE YIUIBI HAKIJIOHA JUIS
IIPUTOTOBIICHHUSI TOpSAYEH BOJBI M HArpeBaHMs BOJbl B OacceifHe YUYMTHIBAIOT OOJIBIIYIO BBICOTY COJIHLIA JIeTOM. boibiime
ONTUMAJIbHBIE YIJIbl HAKJIOHA JUISl MOJAECPKKH OTOIUICHHS] PACCUMTBHIBAKOTCS HA MEHBIIYIO BBICOTY COJHIA B IEPEXOJHBIE
nepuoasl. OpHEHTHpPOBaHHE MO CTOPOHAM CBETa M YroJl HAKJIOHA KOJJIEKTOPOB BIUSIOT Ha TEIUIOBYKD SHEPrUIO, KOTOPYIO
IIOCTABJIAET TEIUOKOJUIEKTOPHOE Mosie. HanpaBileHHOCTh IeIMOKOJUIEKTOPHOTO TOJIS Ha 0T NMpHU OTKJIOHeHuH 10 10rpagycos Ha
3amaj WIM Ha BOCTOK M C YIVIOM HakjoHa oT 35 1o 45 rpaaycoB SBISIETCS NPEANOCBUIKOM Ui MaKCHUMaJIbHOIO BBIXOJa
reJInoTepMUYEecKOl SHepruu. B ciyyae MOHTaka KOJIJIEKTOPOB Ha HAKJIOHHYIO KpBIINy WIM Ha QacaJ HamnpaBiIeHHOCTh
TeJIMOKOJJIEKTPOHOTO  TOJIsl  OKa3bIBAaeTCsd HWICHTUYHOM OpHeHTanuu Kpelmv uian  Qacaga. Ecnum  opueHTHpOBaHue
TeJIMOKOJUIEKTPHOrO IOJI OTKJIOHAETCS Ha 3allaj MM Ha BOCTOK, COJHEYHBIE JIyYd HE IOMNAJAIT ONTUMAJIbHO HA IOBEPXHOCTh
abcopbepa (mornoTtutens). BeneacTBue 3Toro yMeHbIaeTcss MPOAYKTUBHOCT TEIMOKOJUIEKTOPHOTO 1oJisi. B Tabnuue npuseneH
ONTHMAJIbHBIN YroJl HAKJIOHA KOJUIEKTOPOB B 3aBUCUMOCTH OT HA3HAYEHHUS CUCTEMBI.

VMcrionp30BaHne COTHEYHOTO TeTIa JJIs: OnTuManbHBINA YroJl HAKJIOHA TeTMOKOJUIEKTOPOB:
IIpuroTtoBneHue ropsyueil BoJpl Ot 30 1o 45
IIpuroTtoBieHue ropsyeil BobI+0TOMIEHNE TOMEUIEHUM Ot 45 o 53
[TpuroroBnenue ropsiueii BoabI+HArpeB Oacceiina Ot 30 no 45
[TpuroroBnenue ropsiueii BoabI+HarpeB 6acceiiHa+oromnnaenue nomemenuii | Ot 45 no 53




KonTpoJsuiepsl
C momoupi0 MHTEUIEKTYalTbHOTO DPETYJISTOpa YHPAaBICHHS B COYETAaHUU C TEeIHMOKOJUICKTOpaMU obOecrednBaeTcss 0coOeHHO
3¢ (}eKTUBHOE HCHOJIB30BaHUE COJNHEYHOW HHEpruu. Perynaropbl npeaHa3Ha4yeHbl Ui HCIOJIB30BAaHHUS B OJHO- H
MHOTOKOHTYPHBIX TeIHOycTaHOBKax. KoHTpossiep obecrednBaeT MakCHMAajIbHO BO3MOXHYIO 3(PQPEKTHBHOCTh HCIOIH30BAHUS
COJTHEUHOM 3HEPTUH I MPUTOTOBIICHHS TOpsSYEi BOBI WIIH MOIEPKAHUS CUCTEMbI OTOTICHUS.
Kontpomep - 00s3aTeNbHBINA 3JE€MEHT T'€THOCUCTEM C NMPUHYAUTEIBHON HMUPKYISUed TeroHocutens. OH mpeaHasHaueH s
yIpaBIeHHUS MPOLIECCOM HarpeBa OT COJHIIA U KOHTPOJS COCTOSHUSI T'eJIMOCHCTEMBI, a TaKXke, B 3aBUCUMOCTH OT KOHTpOJLIepa,
MOJKET YHPAaBJIATh M JIPYTMMH TEIUIOTEXHHMUYECKHMMHM IpoleccaMu B obmieil cucreme. KonTposuep momydaer MHPOPMALUIO OT
JATYUKOB TemrepaTyphl (OJUH M3 KOTOPHIX 00s3aTE€IbHO HAXOAMUTCS B COJHEYHOM KOJUIEKTOPE) M BBIOMpAeT HEOOXOAMMBII
peXUM paboTHI.
O¢ddexTuBHOCTh U 0€30MaCHOCTh IeIHMOCUCTEMBl B 3HAUUTEIBHON MEpe 3aBHCAT OT KOHTPOJUIEpa: MPABUIBHOCTH 3aJI0KEHHBIX
JITOPUTMOB PabOTHI TEIMOCUCTEMBI, HAJEKHOCTH JIE€MEHTOB.

MBpI npeasiaraeM HeCKOJIbKO MoJieNiei HU(POBBIX KOHTPOJUIEPOB JUISI CUCTEM Pa3IMYHON KOH(PHUTypaIHH.

[Ipenmyiecrsa:

-Bo3MOXXHOCTh aBTOMATUYECKON PETYIMPOBKU CKOPOCTU MPOTOKA TEIUIOHOCUTENs (YIpaBJIEHHE PAacXOJOM LUPKYJISUOHHOIO
Hacoca) B 3aBUCUMOCTH OT pa3HHILIbI TeMIepaTyp (peann3oBaHa BO BCEX MOJIEIAX KOHTPOJUIEPOB);

B pesynbrare cucrema paboraer Oonee cTaOMIBHO, OBICTpEe JOCTHTAIOTCS HEOOXOAMMBIE TEMIIEpPAaTypbl, 00ECIeYUBACTCS
JIONOJTHUTENbHASL BBIPAOOTKA TEIUIOBOW SHEPIHHM 3a CUET yBEJIMUEHHUS] BpeMEHU padOoThl CUCTEMbl B YTPEHHUE, BEUEPHUE Yachl U B
NAaCMYPHYIO TIOTOXy, a TaKXXe JOCTHraeTCsi OSKOHOMHS DJICKTPOSHEPTHMHM 3a CYET CHIDKCHHS NOTPeOJIsieMOl MOIIHOCTH
LUPKYJIALUOHHBIM HACOCOM.

-YHuBepcanbHOCTh. Bce MoJenu KOHTPOJIEPOB MOKHO MCIOJIB30BaTh B T'€JIMOCHCTEMAX pa3HOro HazHaueHus, Hanpumep: I'BC,
HarpeB BOJbI B OacceliHe, OTOIUICHUE;

-Bricokast HagexxnocTs. JlocTuraercss 6arogapsi ONTUMAIbHO MOJIOOPAaHHBIM KOMIUIEKTYIOIINM, 3aKJIIOYEHHBIM B T€PMETHYHBIN
NOJMKAapOOHATHBIN KOPIYC, KOTOPBIH 00eCreunBaeT 3aluTy OT NPSIMOTo MoNajaHus cTpyi Bojbl (kiaace 3amuThl [P 65). Kaxbiii
KOHTPOJIIEP MOABEPraeTcs KECTKUM UCTIBITAHUAM, JUIsl BBISBJIEHUS! BO3MOKHBIX HEMCIIPABHOCTEH €111e Ha 3Tare Npou3BO/ICTBA;
IIpocTrora KOHTpOIS peXUMOB cUCTEMBbl. C TOMOINBIO MHAMKALMM HA TEPEAHEHN IaHEeIW JIETKO KOHTPOJIMPOBAaTh COCTOSHUE
CUCTEMbI, KOHTpOJUIEp HE HYXJAeTCsd B IOCTOSHHOM HACTpOilke, BCe HEOOXOAMMbIE YCTAaHOBKM MOHTA)KHAs OpraHMU3allus
OCYILIECTBIISIET B IIPOLIECCE MOHTAXKA;

-J{MCTaHIIMOHHBIN KOHTPOJIb U KOPPEKTHUPOBKA PAaOOTHI CUCTEMBI COTHEUHOTO TeriocHa0xkenus. Pabora no taiimepy.

Onucanne kouTpoJuiepos Rucelf

Mopens Hasnauenue QD yHKIMOHAIbHBIE
0COOEHHOCTH

aHAJIM3HpPYeT UHPOPMAIUIO OT
3X JaT4YMKOB TeMIepaTypbl
(Hu3 Oaka,Bepx Oaka,
KOJUJIEKTOD);

BO3MOYKHOCTb YIIpaBJI€HUsA 2-
Ms1 HaCOCaMH;

3amuTa OT IEperpeBa BOJLI B

KonTtpomnep snexktponHslii SR
868 C8

VYmpasnser OBymMs HacocaMu
(w  OIHMM  HAcocMm) B
OTHOQYHKIIMOHATIBHBIX WM
MHOTO()YHKITHOHAJIBHBIX

cUCTeMax c €AMHBIM
akkymyssaropom tera: ['BC
nin OacceH WM OTOIJICHHE

WIH I'BC+otomnnenue | Gaxe;
(KOMOMHUPOBaHHBIN 0aK). | KOHTPOJIb aBapUIHBIX
Yepes 0aK-akKKyMyJISITOp | CUTYaIuii;

BO3MOXHa peanu3anus 3-x
KoHTypHOU cxeMbl it ['BC
u(mm) Oaccelina c
COBMECTHOM paboOTON KOTJIA.

KonTtpomnep »snexktponHblii SR
728 C

VYnpasnsier IByMsl Hacocamu
WU OJHMM HacocoM u 3-X
XOJIOBBIM KJIallaHOM B
OMHO(PYHKIIMOHATBHBIX WM
MHOTO(YHKITMOHATIBHBIX

CUCTEeMaxX C EJWHBIM WIH
JBYMSI OTJENbHBIMU
akkymyssaropamu teria: I'BC

aHAIM3UpYyeT WHPOPMAITUIO OT
5-TH JaTYMKOB TEMIIEPATYPHI;
3alIUTa OT TeperpeBa BOJBI B
Oake;

KOHTPOJIb aABAPUIHBIX
CUTYaLH;
BO3MOKHOCTH ruoKoi

HACTPOUKH PEKUMOB PaOOTHI;




u Oacceitn wmm ['BC w
OTOILJICHHE. UYepes Oax-
AKKyMYJISITOp JJIE OTOIUICHUS
BO3MOXKHa peanu3auus 3-x
KOHTYPHOMU CXEMBI s
JIpyroro noTpeduTens
TEIUIOBOW SHEPTHUH.

Kontpomnep snexrponnsiii SR 868 C8

Oo6o3na4enne DyHKIUA
T1 BXxo/1HOM KOHTaKT AaTyMKa TeMIeparypbl Koiekropa T1
T2 BxomHOM KOHTAKT naT4unKa TeMreparypsl 6aka T2, Hu3
T3 BX01HO# KOHTAKT JaT4YMKa TeMueparypsl T3, BEpX
T4 BxoaHO# KOHTAKT JaT4MKa TeMIlepaTypbl TPyObl ropsueii BOIbI
No:01 [TopT NOAKIOYECHUS TUCTLICS
Power Bxox HampspkeHUs MUTaHUS
Heating BbIX01HBIC KOHTAKTHI AJIEKTPUUECKOro Harpesarens H1
ATon/AToff BbIX0/1HBIE KOHTAKThI BKIFOUCHHS [IUPKY/ISIIMOHHOTO Hacoca I0
Pipe circuit BbIxoHBIC KOHTAKTHI HUPKYISIIUOHHOTO HACOCa TOpsSUeil BOJIBI

Water input valve

MCHOH§3yeTCH JJIA pabOTBI CI/IQ’TCMI)I 3alIMTHhI OT ICPETPEBa
ropsa4cu BOJAbI B 6aI<e ,KOTOPBIN UMECT ABa BHYTPCHHUX
TEMTIOOAMeHHIUKA




Bupobirtox Tennosel exepril refniocueTeMoeo.
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TunuaHbIe MPUHIMITHATILHBIC CXEMBI TeTHOCHUCTEM TPUBEIeHBI Ha cxeMax 1,2,3, 4
PaccmoTpuM HECKOIBKO TPUMEPOB MPUMEHEHUS COTHEUHBIX KOJIEKTOPOB
1 — T'opsiuee BogocHaO)KeHHE, CeMbs 3 3-5 4esloBek (CyTouHOe moTpedaeHue ropsueit Bobl 10 3001uTpoB)

Cwm. ¢aiin 1.dwg

12 Mlicnuh

CMera HA OCHOBHOE 060pyuona}me AJIA I'¢JIMOCHCTEMbBI HA 0aze BAKYYMHBIX COJTHCYHBIX KOJJICKTOPOB

HaumenoBanue Koxa-Bo Iena, $ CroumocTts, $
BaKyyMHBIN conmHeuHbIi KoutekTop SCV-58-1800-30 (30 tpyOoK) 1 1323
Axkymynstopasiid 6ak Rucelf (3001, 1termooomenankk, TOH 2,2xBT) 1 746
PacmmpurensHbIii 6ak MmeMOpaHHbIi Varem, 12 1 60
KOHTpoJuiep 31eKTpoHHBI SR 868 C8Q) 1 153
Hacoc mupkynsimonssiii Wilo (Q=0,3m3/gac, P=50kI1a) 1 143
Tpexx0/10BOH KI1amaH ¢ ceponpuBooM (3/4°7-3/47-3/4°") 1 90
npeoXpaHUTEIbHbIN KianaH, 3/4 1 38
Bo031yX00TBOTUMK aBTOMATUYECKHI, V4 1 14
Knanan oGpatHbid, 4™ 1 10
Kpan mrapossrii (Dn20) 5 20
KonnekTop (KOMIIIEKT U3 21IT.) 1 17
Termnonocurens (aHTUDPU3) 101 45
Tpy6a meauas, DN20 (3/4°’) 15m 30
Ternomszomsus K-Flex ECO(BbicokoTemmnepaTypHras) (p22*13mm) 15m 75
Pacxomnabie MaTepuanbl (IEPeXOqHUKH, KOJIEHA, TPONHUKH ) 40
MOHTa)XHBIE U ITYCKOHAJIaJ0YHbIE paOOTHI 20%
Hroro, $ 3300




2 — T'opsiuee BOJOCHAOXKEHHE C BO3MOKHOCTHIO MOIKIIOYEHUS K CYIIECTBYIOIIEMY Ta30BOMY (RJIEKTPO-) KOTIY, CeMbs U3 3-5

YeJIoBeK (CyTouHOe noTpedaeHue ropsiueit Boabl 10 3001uTpoB)
Cwm. daiin 2.dwg

Haumenosanue Kon-so | Ilena,$ | Croumocts, $
BaKyyMHbIN conHeuHbIH koutekTop SCV-58-1800-30 (30 tpyOok) 1 1323
Axkymyastopasiii 6ak Rucelf (3001, 2remnoodomennnkka, TOH 2,2kBT) 1 796
PacmmpurensHblii 6ak MmeMOpanHbiil Varem, 12 1 60
KOHTpoJuiep 3eKTpoHHBI SR 868 C8Q 1 153
Tpexxo0/10BOH Ki1amnaH ¢ ceponpuBoiom (3/4°7-3/47-3/47") 1 90
Hacoc nupkyasiponasii Wilo (Q=0,3m3/4ac, P=50xI1a) 1 143
peOXpaHUTEIbHbIN KianaH, 3/4 1 38
Bo31yx00TBOIUMK aBTOMATUYECKUM, V4™’ 1 14
Knanan o6partusiii, %, 1 10
Kpan mapossiii (Dn20) 7 30
KonHekTop (KOMILJIEKT U3 21IT.) 1 17
Termonocurens (aHTUPPU3) 101 45
Tpy6a mennas, DN20 (3/4°”) 15m 30
Ternousonsius K-Flex ECO(BbicokoTemmnepatypras) (p22*13mm) 15m 75
Pacxonnbple MaTepuansl (IEpeX0JHUKHU, KOJIEHA, TPOWHUKH) 40
MOHTa)XHBIC U ITYCKOHAIAI0OYHBIC pAOOTHI
Hroro, $ 3500

3 — l'opsiuee BomocHaOX)eHNE+HOTOOP HA OTOIUICHHE C BO3MOXKHOCTBIO MOJKIIIOYCHHUS K CYIIECTBYIOIIEMY T'a30BOMY (3JIEKTPO-)

KOTIY, (CyTouHOe oTpebneHue ropsiueit Boasl 10 3001utpoB)
Cwm. ¢aiin 3.dwg

HanmenoBanue Koxa-Bo Iena, $ CroumocTts, $
BaKyyMHBIN conHeuHbIi koutekTop SCV-58-1800-30 (30 tpyOoK) 1 1323
BaKyyMHBII cotHeuHbId KosuiekTop SCV-58-1800-18 (18 tpy6ok) 1 791
Axkymynstopusiit 6ak Rucelf (300:, 2rennmooomennnkka, TOH 2,2xBT) 1 796
PacmmpurensHblii 6ak MmeMOpaHHbIi Varem, 12 1 60
KOHTpoJuIep 31eKTpoHHBIH SR 868 C8Q 1 153
Tpexx0/10BOH Ki1anaH ¢ ceponpuBooM (3/4°7-3/47-3/4°") 1 90
Hacoc mupkyssimmonnsiii Wilo (Q=0,3m3/4gac, P=50xITa) 1 143
npeoXpaHUTEIbHbIN KianaH, 3/4 1 38
Bo031yX00TBOTUMK aBTOMATHYECKHM, V4 1 14
Knanan oGpatHbiit, ¥4 1 10
Kpan mapossiii (Dn20) 7 30
KonnekTop (koMIIeKT U3 21T.) 1 17
["odpupoBaHHBIN COen-TTb 1 18,5
Termonocutens (aHTHDPHU3) 12n 65
Tpy6a mennas, DN20 (3/4°”) 15m 30
Ternousonsus K-Flex ECO(BbicokoTemnepatypras) (p22*13mm) 15m 75
PacxoHple MaTepuaibl (IEPEXOHUKHU, KOJIEHA, TPOWHHKH) 40
MOHTa)XHBIE U ITyCKOHAIAI0OYHBIE paOOTHI
Uroro, $ 4200
4 — Topsuee BomocHabkeHue+momorpeB OaccediHa (turtomanpb 3epkanal8-20kB M — KpBITBINA)+OTOOP Ha OTOIUICHHE C

BO3MOXXHOCTBIO TOJKIIOUEHHUSI K CYIIECTBYIOIIEMY Ta30BOMY (RJIEKTPO-) KOTIY, (CyrouHOoe MOoTpebiIeHue Topsiueidl BOABI 0

3001uTpOB)
Cwm. ¢aiin 4.dwg

HaumenoBanue Koxa-Bo ena, $ CroumocTts, $
BaKyyMHBII conmHeuHbIi kKorekTop SCV-58-1800-30 (30 tpy6oK) 4 5292
Axkymynstopabiid 6ak Rucelf (300m, 2remnooomennnkka, TOH 2,2xBT) 1 796




PacmmpurensHblii 6ak MmeMOpanubiii Varem, 201 1 60
KOHTpoJuIep 31eKTpoHHbIH SR 868 C8Q 1 153
Hacoc nupkymsimonnsiii Wilo (s kommtekropa) (Q=0,3m3/49ac, P=50xkI1a) 1 143
Hacoc nupkynsunonusiid Wilo (mis 6acceiina) (Q=1m3/gac, P=40kI1a) 1 220
Temnooomennuk Alfa-Laval (P=4.8xBt, T1=35/40, T2=26/31C) 1 420
Tpexxo0/10BOH KitamnaH ¢ ceponpuBoiom (3/4°7-3/47-3/4°") 1 90
Tpexx010BOH Ki1anaH cMeCUTEIbHBIN (3/4°°-3/47°-3/4"") 1 50
Tpy6a nonunponuienosas (DN32) 20 60
MIpeIOXPAHUTENIbHBIN KiiamnaH, 3/4 ¢ 1 38
Bo3/1yX00TBOAUMK aBTOMaTUYECKUM, 74 1 14
Knanan o6partusiii, %4’ 2 20
Kpan mapossrii (Dn25) 14 60
I"'opupoBanHbIil coen-ib 2 37
KonHekTop (KOMITJIEKT U3 21IT.) 2 34
Termnonocurens (anTHPU3) 201 90
Tpy6a mennas, DN20 (3/4°”) 35m 70
Ternousonsus K-Flex ECO(BbicokoTemmepaTypras) (p22*13mm) 35m 100
Pacxoanable MaTepuasl (IEPEXOAHUKHU, KOJIEHA, TPOHHUKH ) 40
MOHTa)XHBIE U ITyCKOHAJIAJ0OYHBIE paObOTHI
Hroro, $ 9200
Ilena Ha ra3 115 HaceJICHUS, Ilensr Ha KOTTEIXK, 110 koTTeK, 10 100kB.M. Oruiata
¢ HJC, rpu/ky6.m (ipu anekTpodHepruto | 100xkB.m. Omnata 3a ras, TpH/To]1
HaJTUIUH Ta30BBIX JUTSI HACEJIGHUsI, | 3a ra3, TPH/ToJ (ororenue+I'BC+conneunbie
CUYETYHKOB) rpa/kBT*vac (oromnenue+I'BC) KOJIJIEKTOPA)
J1o 2500 ky6.m/Tox 0,4636 0,2485 1160
2500-6000 ky6.m/rox 0,732 Oxouo 3000
6000-12000xy6.m/ro1 1,4988
Bbonee 12000 xy6.m/rox 1,7904

U3 pacuera 1ky6.M raza=10xBT Temua.

BonbminHCTBO JrOAEHM, KOTOPHIM MBI JI€aeM pacyeTbl (Mbl MPHUBOJUM CTOMMOCTHBIE M SHEPreTUYECKHe JaHHbIE) XOTAT
OBICTPEHBKO OLIEHUTH Yepe3 CKOJIbKO OKYHMHUTCS CHUCTeMa. J[JIsl 3TOro OHM YMHOXKAIOT KOJIMYECTBO BHIpAOAThIBAEMOM SHEPrUu Ha
CTOMMOCTb KaKOT0-HHOY1b SHEPreTHUECKOT0 pecypca U CTOMMOCTb CUCTEMBI JIETISAT Ha MOIYYUBIIYIOCS CYMMY.

B naHHBIX pacdeTax ecTb HECKOJIBKO INI00aTbHBIX HETOYHOCTEH:

1) renrocucTeMbl OTHOCSTCS K MHBECTULIMOHHBIM MTPOEKTaM U TaKOW MPOCTO crtocod OIEHKH SKOHOMHYECKOH 11e1eCO00pa3HOCTH
HE MOAXOIUT (CPOK OKYHMAeMOCTH - 3TO OJUH HU3..., HO HE CaMbIii BaXKHBIM MapameTp), T.e. Bbl mpocTo pemiaere Kyaa BIOXKUTh
JICHbIH C IEJBIO MOJIyYEHHs MPUObUIN U KaKUX-TO IPYTUX Onar (ropsiyast BoJa, OTOIICHHE, SHEpreTuieckas He3aBUCUMOCTb...), a
Takue "craakue" YdKOHOMHUYECKHE NTOKA3aTeN! HY)KHO €Ile TIOUCKATh;

2) MBI IPOAEM CUCTEMBI "MOJ KJTt04U" M B HHUX 3aJI0K€HA CTOMMOCTH O0OpYAOBaHUS U pabOT, KOTOPHIE HE COBCEM OTHOCSITCS K
reJIMOCUCTEME, HO HEOOXOAMMBI JJIsi €€ MpaBMWIIbHOM palboThl (Hampumep Oak-aKKyMyJsTop U ero oOBsizka). T.e. eciu mpocto
BbIOMpATh, KaKk TPETh BOAY U JaXKe, €CJIM HE CTaBUTh IeIMOKOJIIIEKTOPhI, Bam Bce paBHO mpuaeTCs YTO-TO MOKYIATh U MJIATUTh 3a
MOHTAaX;

3) nopopoxaHnue 3Hepronocuresneil. Hanmpumep, 3a nmocneanue nBa rojaa ra3 Ha rpanuie nogopoxan Ha 300%, 1 He CTOUT MUTATh
ce0st MIUTIO3MSIMU - B OJrKai1ie Toabl Mbl Oy/ieM XHUTh 1O PRIHOYHBIM IIeHaM Ha sHeproHocutenu! Ho ects oaun Hioanc. Ecnu
Be1 mogymanu, yto " momoxkay, Koraa 3T0 MPOU30MIET U IMTOTOM KYIUTIO CUCTEMY', TO Yepe3 HECKOJIbKO JieT BaM He ynactes 3To
cenaTh 3a Ty )K€ CyMMY, T.K. IIpU NPOU3BOACTBE KOMIUIEKTYIOUIUX AJIS TE€IMOCUCTEM TaK K€ MCIOJB3YKOTCS SHEPrOHOCUTENIH
(TuTIOC e111e CUTYyaIusl Ha PHIHKE) B CUCTeMa Oy/IeT CTOUTh JOPOKE.

4) cpok 3KCILTyaTalluy TeIMOCHCTEM HE MeHee 25 JieT, M Bce 000pyAOoBaHUE MOoA0HpaeTcs COOTBeTCTBYyomIee. [IpocTo cpaBHUTE
JAHHBIE O CPOKaX KCIUIyaTalldd YCTPOMCTB MCIIONB3YIONIUX pa3IudYHbIC SHEpreTHIeckue pecypcebl. Hampumep am.6oitnep - 6 ner,
eclii B KBapTHUpe, He OoJee 3 seT, ecy B TOCTHHUIE U He OoJiee 1 roga Ha MPoM3BOACTBE; KOTeN - B cpeaHeM 10 et (HO ropenky
3aMeHUTH TpuaeTcs, uToObl He cHmkancs KIT).




5) OKCILTYaTallUOHHBIC 3aTPAaThlI. I'enmnocucTeMbl CUMTAIOTCS OJHHUMH U3 CaMbIX HAACKHBIX, 0€e30macHLIX U HCIMIPUXOTIIMBBIX CUCTCM
TEIUIOCHAOKeHUs. B HUMX mpakThuecku Heuemy Jiomarbes. VIX coBceM HE HYKHO OOCIYXKHMBATh (3a MCKIIIOUEHHEM pPalHOHOB C
OO0JIBIION 3aNMBUIEHHOCTHIO - PEKOMEHJYETCsl CMBIBATh I'psA3b € KOJUIEKTOpOoB). KoTibl HE00X0AMMO OOCIIYyKUBAaTh MOCTOSIHHO U
XKeJIaTeJIbHO 3aMEHATh FOPENIKH (CIPOCUTE y CIIELUAIMCTOB), B 311.00inepax ropat TOHbI 1 UX B NpUHLIKIIE, 10 UCTEYEHUN CPOKA
JKCILTyaTaIuy, MPOCTO BIOpachBalOT 1 T.1. Ecu y Bac razoBsiii koten, To Bel 00s3aTeIbHO UMeeTe AE0 ¢ Ta30BOM CIIyKO00i, U,
OLIYTHB 3alax rasa, BCloMHHaeTe 0 0€30M1aCHOCTH;

6) ocTaTO4YHasi CTOUMOCTb T'€JIMOCUCTEM JIOCTATOYHO BBICOKasl, T.€. eciau Bbl uepes 40 net pemuTe ciath BCe Ha METAJII0I0M, Brl
MOJyYUTE NPUINYHBIE JJEHbIH, T.K. B OCHOBHOM HCIOJIb3YIOTCS IIBETHBIE METAJUIbl U JIPYTHUe JOJrOBEYHbIE MaTepHalbl, KOTOpPbIE
OCTAHYTCA MPAKTUYCCKHU B HCU3MCHHOM BH/IC.

B O6H.[CM, BEC31€ €CTh CBOM JOCTOMHCTBA M HEAOCTATKU U TOJIBKO Bam MNPpHUHUMATh PCUICHHUC KAKHUC TCXHOJIOTHU HCIIOJIb30BaTh, a
MBI ITPOCTO MOKEM IIOMOYb Bam OIIPCACIINTHCA.

DTO camasi Joporas 4acTb CUCTEMbI 71U HET?

ConHeuHBIH KOJJIEKTOP - 3TO OJIMH M3 I0POTUX KOMIIOHEHTOB (MHOTAA 0aK-aKKyMYJIITOp MOXKET OBITh 3HAUYUTEIBHO JI0POKE), HO B
Pa3HBIX CUCTEMAX COOTHOIIICHHE CTOMMOCTH MOXKET OBITh pa3HoOE, T.K. JJISI OJTHOTO M TOTO K€ 00BEKTa MOXKHO MPE/IOKUTh Pa3HOE
WX KOJMYECTBO (IIPOCTO OYAET pa3HbIA MPOIEHT TEIUIOBOM SHEPTUU OT CONHIIA). B cpemHeM, U3 o0Imel CTOMMOCTH TeIHMOCUCTEM
"MoJ1 KJIt04" CTOUMOCTh T€IMOKOJUIEKTOPOB cocTanisieT 30%.

KaK 4acTO HYKHO JIeJIaTh 3aMEeHY KaKHX-TO KOMIIOHEHTOB?

C re’amoKoJUIeKTOpaMH, OOBIYHO HHYETO CEPhE3HOT0 HE MPOUCXOIUT (SAMHCTBEHHOE, eciii BbI KuBeTe B ropoje, morpedyercs
nepuoardecKast YiucTKa crekia - 1-2 pasza B rof), CpoK dKCIUTyaTallil BCETO OCTALHOTO 000pyaoBaHus - mpuMmepHo 25 net. Ho
JUTSl 3TOTO B 0aKe-aKKyMyJIATOpPE HYKHO CBOCBPEMEHHO MEHSTh MarHUEBBIA aHOJ (€CIH 3TO HE0OXOJMMO), U pa3 B 6 JIET MOXKET
noTpeboBaThCs 3aMeHa He3aMEep3alollero TeIIoHOCuTeNs. Takke MpakThKa MoKa3bIBaeT, 4Tto pa3 B 10 JieT, BOZBMOXKHO, HYKHO
OyJeT 3aMCHHUTh MaJICHBKUN ITUPKYJISIIUOHHBIN HACOC M PACIIMPUTEIIbHBIN O0ak. Ho Bce 3TH 3aTparhl He3HAYUTEIbHBIC, M KACAFOTCS
BCEX CHCTEM TEINIOCHAOKECHHSI. .

PeanpHO 1nu chemate 3Ty cucTeMy 0€3 JOMOTHUTENBHOrO obecredeHus? WM JIydlle WMETh Ha BCSIKUH clay4ail d4To-TO
JOTIOTHUTEIBHO? U KAKOW ATOT BCSIKMM ciTydaii?

[To HOpMaMm - momkeH OBITH AYONUPYIOMIMKA HCTOYHUK, pacuuTaHHbId Ha 100% Harpysky. [enunocucrema obecrieunuBaeT
SKOHOMHIO SHEPTOHOCHUTENIEH M TOJHKO YACTHMUYHYIO aBTOHOMHOCTb, MPOCTO, JaXe JIETOM OBbIBAET JBE HENEIH MACMYPHBIX U
JOXKIJIMBBIX, M TEMOCHCTEMa HE CMOXKET padoTaTh Ha IMOJIHYK0 MOIIHOCTh. A B 3UMHHUU mepuoj B 6 pa3 MEHbIIE COTHEUHOM
SHEpPruM 4yeM JjeToM... Ho remmocucrema paboTaeT aBTOMATHYECKH, U KaK TOJBKO €CThb BO3MOXKHOCTBH HCIIOJI30BaTh SHEPTUIO
COJIHIIA, OHA cpa3y BKJIIOYaeTcs (Jake B MACMYPHYIO MOTOAY M 3UMHUN MEPUOJ TOXE), HAIPUMEP CMOXKET HarpeTh BOAY C 5 10
300C, a mOTOM KOTEJ YK€ JOTPEBAET J0 HEOOXOIUMOM BETMUYUHBI.

[TonHOCTBHIO aBTOHOMHBIE cHUCTeMBI ecTh! HO OHM B HECKOJNBKO pa3 Opoke, M MOKa Ha TaKWe CHUCTEMbl HUKTO B YKpauWHE He
permics...

3anpoc st noadopa reJJHOCHCTEMbI

Lienv ncnonb3oBaHus renuocuctem (ropsiiee BoAoCHabX., YacTu4Hoe
oTonsneHne, nogorpes Bodbl B baccerHe)

YkasaTb nnowaab 3epkana Boabl 6acceriHa, Tun 6accernHa (KpbITbin,
OTKpPbITbIN)




KOJ1-BO 4YeJ10BEK

oTannmeaemasa niowagb (TVIFI HapyXHbIX CTEH, Nos, I'IOTOJ'IOK)

Tun cuctemMbl oTONNEHMS (TENNbIN NOM, pagMaTopbl, (haHKoWMbI)

AyGnUpyoLWnii UICTOYHUK TEMNMOBOW SHEPTK, YKa3aTb MOLLHOCTb (ras-,
3M1eKTPO-KOTeN U T.4.)

OBbem 1 TUN cyLecTBYOLWMX BAKOB akKyMynsaTopoB (eCnun ecTb)

TemnepaTtypa BxogsLen XxonogHon Boabl (MUH, Makc)

B03MOXHOCTb YCTAHOBKM 6aKOB-aKKyMyNnsTOpPoB (OTMeTKa)

B03MOXHOCTb YCTaHOBKM KOSNEKTOPOB (Ha KPOBNE, HA 3eMrle, yKasaTb
OTMETKY)
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OcCHOBHBbIE TEPMHHBI

[TpuBeneHHbIi K03()(HUIHMEHT TEIIIONOTEPh COTHEYHOTO KOJJIEKTOpa - Tpou3BeieHne koddduipenta 3pPpeKTHBHOCTH KOJUIEKTOPA
Ha TOJIHBIA KO3 PHUIUEHT OTEPh.

[TpuBeeHHAs MHTEHCHBHOCTH MOTJIOMIEHHON COJHEYHOW paauanuy - mpousBeaeHue 3()(HEeKTHBHOCTH COIHEYHOTO KOJUIEKTOpa Ha
MHTEHCUBHOCTH TIOTJIOLICHHOMN pajualiyy.

Koahdurnment 3¢ GekTHBHOCTH COTHEYHOTO KOJUIEKTOpA - OTHOLIEHUE (DaKTHUECKH MOTJIONICHHOHN TTOJIE3HON YHEPIHH K MOJIE3HOM
SHEPIUH, MOTIOUICHHON B Cllyyae, KOria TeMIepaTypa MOrIOMAoNIeH IACTHHBI paBHA TEMIIEPaType KHUIKOCTH.
CoHIIENOTTIOMIAOIIAs TOBEPXHOCTh COTHEYHOTO KOJUIEKTOPA - IJIOIIAAb MOBEPXHOCTH COJHEYHOTO KOJUIEKTOPA, Yepe3 KOTOPYIO
HEepEeacTCs COJIHEUHAs SHEPTUsl TEINIOHOCUTEIIIO.

[IpuBeneHHass omnTUYecKash XapaKTEpPUCTHKA COJIHEYHOrO KOJJIEKTOpa - MpousBeAeHHe Koddpdunuenta 3hdekTuBHOCTH
KOJJICKTOpPa Ha TOTJIOMATEIbHYI0 CHOCOOHOCTh IUIACTMH KOJUIEKTOpPa M Ha MPOIMYCKATENbHYI0 CIIOCOOHOCTH MPO3pavyHOro
MTOKPBITHSL.

PaBHOBecHas TEMIICpaTypa - MaKCUMAJIbHasd TEMIICpaTypa MJIaCTUHBI KOJIJICKTOpA P OTCYTCTBUH ITIOJIC3HOT'O OTBOAA TCIIJIOTHI.



