


[ata ny6nukauyun:

OpuirmHanbHas ny6nukaums 6bina nogrotoeneHa B 2010 rogy WECF e.V., XeHwuHbl EBponbl 3a Bceobuee byayliee

,MPOEKT OCyLLeCTBAANCA NPV NoAAePXKKe B PaMKax MeXAYHapPOAHOM MHNLIMATMBDI NO 3aliuTe KAMaTta Ha OCHOBaHW $ Foderal Minisuy forthe.
pewenus bynaectara fepmaHumn, MHNCTEPCTBOM OKpY»aloLLelt cpefibl, OXpaHbl NPUPOfb! 1 AAePHOI 6esonacHoCTH E::,“T,‘,‘::}::}E;‘;‘,;’ By
(BMU)”

based on a desicion of the Parliament
of the Federal Republic of Germany
AsTopbl: PernHa [pekcennb, Poctom lammcoHmna

BepcTka: BepoHuk paccuHrep
®oto: RCDA, Université de Savoie, WECF

Btopoe nepepaboTtaHHoe n3gaHme 6bi1o nogrotosneHo B Mae 2012 WECF e.V., XKeHwumHbl EBponbl 3a Bceoblyee byaylee
Eir:| ['Iy6ﬂ|/IKaLlVIF| 6blﬂa noaroToB/ieHa B pamMKax NpoeKTa “ Pa3BuUTre MeCTHOro noTteHuywnana gna 6bITOBOFO COJIHEYHOIO OTONNEHUA, HarpeBa BOA4bl 1
TEPMOU30NALMN B CENbCKUX 1 OTAANEHHbIX pernoHax BoctouHon EBponbl 1 KaBkasa» v npu cogenctaum EBponeiickoro Coto3a. CofepkaHne AaHHON

I'Iy6J'IVIKaL|I/IVI ABMAETCA NpeaMeTOM OTBETCTBEHHOCTU WECF 1 Hukonm o6pa30M He OTpaaeT TOYKY 3peHunA EBpOI'IePICKOFO Cotoza.

Mpu drHaHCOBOI NoaaepxKe: CMIBPOBITHMLTED
Esponelickoro Coto3a, Moconbctea OefepatvsHoli Pecnybnukn fepmarum 8 YkpanHe il
AsTopbi: Pernta [ipekcenb, Poctom lammncoxms _
PenakTop: AHHa XapueHKo

Himeysmna

BepcTka: BepoHuk paccuHrep
Cxembl 1 poTorpadum: RCDA, Université de Savoie, WECF, Skokny6

TpeTbe n3gaHue 66110 NoaroToBneHo B Hosabpe 2013 WECF e.V., XKeHwuHbl EBponbl 3a Bceobuiee byayLiee
JTa Fly6ﬂVIKaLlI/Iﬂ 6bina NOAroToBJSIEHA B PpaMKax NMpoeKTa “Pa3BuTrE MECTHOIO noteHuywnana gna 6bITOBOrO CONIHEYHOIO OTONnJIeHNA, Harpesa BoAbl 1
TEPMOU30NALNN B CENTbCKUX Y OTAANIEHHBIX pernoHax BoctouHow EBponbl 1 KaBkasa» 1 npu copenctaum EBponeiickoro Coto3a. CofepxaHue gaHHOM

ny6nukauyum Asnaetca npeameTom otBetctBeHHOCTM WECF 1 HUKOMM 06pa3om He oTpa<aeT TouKy 3peHus EBponeiickoro Cotosa.

Mpwu drHaHCOBOW NoafepPKKe:
®oHpa loHanbaa KyHeHa AnsA NpofBMKEHUA SKONOTMYECKON SKcnepTr3bl B LieHTpanbHOM 1
BoctouHoi EBponie (Donald Kuenen Foundation for the advancement of environmental expertise in

Central and Eastern Europe) n MuHuctepcTBa MHOCTpaHHbIX fen HugepnaHaos Winistry of Forelign Affairs of the

Netherlands

AsTOpbI: PervHa [pekcens, Poctom lammcoHmna
PepakTop: AHHa XapueHKo
BepcTka: BepoHuk IpaccuHrep

Cxembl 1 poTorpadum: RCDA, Université de Savoie, WECF, Skokny6
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O WECF

WECF — 3710 MexayHapoaHas ceTb, 06beanHaAoLan bonee 100 XeHCKMX OPraHm13aLmi 1 Oprann3aLmnii No 3almnTe oKpy»KaloLLe
cpeabl 13 40 CTpaH, OCYLECTBAAIOLMX MPOEKTHI 1 BEAYLLMX MO BCEMY MUPY MPOMNaraHay 3a 340P0BY0 OKPYatoLyto cpedy Ana
Bcex. leMoHcTpaunoHHble npoektsl WECF no ctabunsHomy sHeproobecnedermto ocyllectenatoTca B pervoHe BEKLIA (BocTouHas
EBpona, Kaekas u LieHTpanbHas A3na).
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Hawwu npoekTbl

PervioH BEKLIA obnapaet orpoMHbIM MOTEHLMaNoM BO30OHOBAAEMOM SHEPrN, OCOOEHHO
conHeyHom. WECF v mecTHble napTHepbl paboTaloT COBMECTHO C ODOLLMHAMK, YHUBEPCUTETAMI U
MHHOBAUVIOHHBIMY MPEAnpUATUAMMN 418 AEMOHCTPALMN AOCTYMHbIX SHEPreTUUECKNX PELLEHNI,
MCMOMb3yA MECTHbIE 3HaHWA 1 MaTepuasbl. YTO KacaeTcAa MCMNOMb30BaHMUA COTHEYHOW SHEPTIN,
10 WECF 11 ee napTHepbl pa3paboTan HeaopOoryto BbICOKOIGGEKTUBHYIO MOAEb CONHEYHOrO
KONNEKTOPa, KOTOPYIO HECIIOMKHO MOCTPOUTb 113 MaTepranoB AOCTYMHbIX Ha MECTHBIX PbIHKaX U
KOTOPYO MOXHO MNCMOMb30BaTh KPYTOrOANYHO, AaXKe B CYPOBbIE 3UMbI.

ConHeuHble KONNEKTopbl

[opAYas BoAa ABNAETCA BaxkHbIM GakTOpOM ANdA yAoOCTBa 1 MMreHbl B MOBCEAHEBHOM »KM3HM.

Bo Bcem Mm1pe BOAa TPaAMUMOHHO HArpeBaeTCA HaceneHnem C NPUMEHEHEM Pas3NINYHbIX BOOB
TOMMBA, KOTOPbIE, B CBOKD OYepe/lb, OrPaHUYeHbl 1 3a4acTyto AOPOrocToAwmn. Cncrtematnyeckoe
NPUMEHEHVE AaHHbIX BMAOB TOM/MBA OKa3blBAeT CUIbHOE BO3LENCTBIME Ha OKPYKaloLLyO cpeay
(Hanpvmep, MeCTHasA BbipybKa neca Anda nosyyeHna TONAMBHOW APEeBECKHbI), PABHO Kak 1 Ha
3[0p0oBbe (MPOobnembl C fAbIXaHWEM Y KeHLLNH U [eTel 13-3a CKUraHus Hebe3onacHoro TonvBea,
TaKOrO Kak MNacTuKoBble 0TX0Abl). OCOOEHHO 3TO OTHOCUTCSA K CebCKIM peroHam. B aaHHowM
OpoLLope PacCKasbiBAETCA O TOM, Kak MOXHO MCMOMb30BaTb SHEPIMIO COMHUA A8 HarpeBa BOAb! B
Ballem JOMallHEeM XO3AMCTBe,

ConHue ceTuT Besae 1 anda Bcex. CONHEYUHYIO SHEPTUII0 MOXHO MCMOMb30BaThb Aaxe B CTPaHax C
Masion nHconAaumen. Hanpumep, B fepmaHum MHOMMe yxKe YCTaHOBWIIN COMNTHEYHbIE KOIIEKTOPDI,

Y OaXke Ha ceBepe CTpaHbl, rae ConHeuHoe obnyyeHue He Takoe cunbHoe. ConHeuHble
BOLOHArpeBaTesv, X TakXKe HasblBaloT COTHEYHbIMM KOMINEKTOPaMM, MCMOMb3YIOT SHEPIMIO COMHLA
ANns Harpea Bofbl. OHW paboTatoT 6e3 NCTOUHMKA dneKTPoaHeprim. COMHEUHDIN KONNEKTOP MOXeT
MCNONb30BaTbCA ANA AyLIA, FOPAYEro BOAOCHAOKEHNA KyXHM, 1, B 3aBUCUMOCTM OT Pasmepa,

nns oborpesa foma. CrefoBaTenbHo, Apyrne BUAbl TOMMBA U PeCypChbl, KOTOPble 0 CUX MOP
MCMOMb30BaANVCh ANA HarpeBa BOAbI, MOryT OblITb CIKOHOMAMEHbI. CONHEUHbIe KONNEKTOPbI LINMPOKO
MNPVIMEHAIOTCA B CTPaHax C BbICOKMM COMHEYHbIM OByYeHnem 1 XonoaHbiMu 3rmamu. OHm
MCMOSb3YIOTCA MOBCEMECTHO, HO OCOBEHHO aKTUBHO B CEMIbCKMX U FTOPHDBIX PErMOHaX, rae NMEKT
MeCTO Nepebon B SHEProCHAbXEHNN.

CyWecCTBYIOT pasfnyHble TUMbl CONHEYHbBIX BOAOHArpeBaTtenen, Ho BCe OHY OCHOBAHbI Ha MPOCTOM
NpUHUMNE: YepHas MOBEPXHOCTL MOMOLWIAET CONMHEYHOE TeMSO, 1 3aTeM 3TO TEMO nepenaeTca
Boae. Camble MPOCTble MOAENM MOTYT ObITb COOPYKEHbI 13 MPOCTbIX MAaTEPMANOB U HE HY>KAAIOTCA B
HacoCax UM APYrom 3nekTpuueckom 0b6opyaoBaHu. SGOEKTUBHDBIN CONMHEUHbIN KOMIEKTOP MOXKeT
MCMOMb30BaTbCA flaxe B 3uMHee BpeMs bnarogapa NPUMEHEHWIO He3amep3atoLLnX KUAKOCTeN -
aHTUHPU30B.
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Copep»aHune

Teopma
KOMMOHEHTbI CONMHEeYHOro BOAOHarpesartena

1. CONHEYHbIN KONMEeKTop

2. BaK-aKKyMyﬂﬂTOp aOnA I'Opﬂhlel;l BOMbI C TeNNOOOMEHHVKOM

MPUHUMNBI UMPKYAALMK BOAbl 6€3 Hacoca

[O)NNCARNG, BNCA N |

MpakTuka

MNonpobHOe pacCMOTPEHME Pas3MYHbIX YaCTel CONHEYHOrO BOAOHArpeBaTes
MeTannmuyeckasa nydenornoulatollad naHens (abcopbep)

Pama

YepHana Kpacka

Tennosas N301AUNA

Bak-akkyMynaTop Ana ropayert Boabl 1 TennoobMeHHIK

CoeflHeHWe TpyO

PaclwmpuTenbHbI 6auok

Hpaana YCTaHOBKM

HanpasneHvie 1 pacnonoxeHe Konnektopa

TexHnueckoe 0bCTyMBaHWe

N o2 O 0 oo~ N

[GATNAN

Kak NoCTPOUTb CONHEYHbII KOJEKTOP

Kak nocTpounTb TennoobMeHHMK

Apyrvue mogenun conHeyHbiX BOgoHarpeBarenen
JleTHaa mogenb 6e3 TennooOMeHHKa

ConHeyHbI KONNEKTOP 13 PaanaTopoB

ConHeyHbIN KOJTEKTOP M3 T1aCTUKOBbIX pr6

ConHeYHbIN KONNEKTOP 13 Meau
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CuctemMa C HaCoCoM
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MpunoxeHune

CxeMbl pambl 1 abcopbepa
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KomnoHeHTbI cOnHeyHoro BOlOHArpeBartenA

ConHeuHbIN KONNeKTop

Konnektop npeobpasyeT 3Hepruo CoMHLa B TEMOBY!O.

['TNOCKMM CONHEYHbIN KONMEKTOP COCTOUT W3:

1. MeTannmueckown naHenm, OKpaLleHHOW B YePHbIV LIBET M MOITI0-
LlatoLLiert ConHeYHble nyum @bcopbep), MetoLLier HaAEXHbI KOHTaKT
(CBapKa, Marika) C pALOM MeTanIMueckmx Tpyob, B KOTOPbIX ABUXKETCA
HarpeBaemblii TEMIOHOCUTESb.

2. Pambl nn Kapkaca (oepeBAHHON).

3. [lpo3payHoit 13onALMM (CTEKITO), KOTOPaA MPOMYCKAEeT CONHEYHoe
M3MyueHme 1 CoKpallaeT NoTepn Tenna ot abcopbepa.

4. TennoBoW U30MALMM, CHXKAIOLLEN TeMOBbIE NOTEPK OT abcopbepa.

KonnekTop nofcoeamHeH K 6aky-akkyMynaTopy A ropsadelt Bofbl.

EaK-aKKymynﬂTop anAa I'Opﬂllef/'l BOAbl C
Tennoo6MeHHNKOM
TennoobmeHHVIK NepeaaeT TeMno OT HarpeTol B KONNeKTope
XKNOKOCTU-TENNOHOCKTENA (BOAa MM aHTUGPN3 ) BOAE,
HaxofAlenca B bake-akkymynatope. TennoobMeHHVK BbINMOSIHEH B BUAE CNPAN U3 MEAHOM
WM METANNONNACTMKOBOM TPYObl, KOTOPasa NomelleHa B 6ak. TennoHocuTeNb LMpKynvpyeT
no Cn1panu TennoobMeHHKKa 1 HarpesaeT Bofy B 6ake. CMeChb BOfbl 1 MPOMUIEHMIMKONA
(MpUMEHAEMOro B MULLEBOW MPOMBILLIIEHHOCTI) AW APYTUe BNl aHTUOPN3OB (STUNEHIIMKOND,
MM3aHTVIH) MOTYT ObITb MCMOMb30BaHbI B KaUeCTBe TEMAOHOCUTENA ANA 3alWTbl OT MOBPEXAEHN
BCNEACTBMe 3amep3anuia. 10 caHUTapHO-TUrMeHnYeckM HopMam Boaa B 6ake AosmKkHa ObiTb
Ha[eXHO 3allMLleHa OT NonagaHuA TEMNOHOCUTENA, COAEPXKALLEro TOKCMYECKNe BelLecTBa.
B Tennoe Bpema roga B CMCTeME B KaUeCTBe TerNIOHOCUTENA MOXKET NPUMEHATLCA BOAA.

Ha cTp. 16 1 panee Bbl HangeTe ykasaHuA No COOPYXKEHWIO CONHEYHOTO KOSINeKTopa nioLaabo

2 KB. M. C 6akom obbemom B 200 n. Pasmepbl MOMYT BapbMPOBATbLCA B 3aBUCUMOCTH OT BalLMX
noTpebHOCTeN B TENOW BOAE.

AnuHa TennoobmeHHMKa 1 pa3mep 6aka

YCTaHaB/MBAKOTCA B 3aBUCUMOCTI OT MOBEPXHOCTU KOMNEKTOPA, Kak MpUBEeAeHO B TabnuLe HuXKe:

MoBepXxHOCTb KONNeKTopa O6bem 6aka AnnHa Tennoo6MeHHMKa
2 KB. M 100-200 n 6 M
3 KB. M 150-300 nn oM
4 KB. M 200-400 n 12m
nTA. nTA. nT.A.
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MpuHLUUNBI UMpKYNALMK Bofbl 6e3 Hacoca

Cnctema CoNHEeYHOro KONMNeKTOPa — 3TO MNaCCMBHaA CMCTEMaA, HE 3aBNCALLLAA OT SN1EKTPOIHEePTI .
OHa O6XOD,I/ITCF| 6e3 HacoCoB. Fopﬂqaﬂ AKUOKOCTb NEPeEMELaeTCA MeXAY KONTEKTOPOM U Hakom
no NPMHUKMNY KOHBEKLNN 6nar0)1apﬂ TOMY MPOCTOMY MpaBWly, YTO HarpeTaa XnOKOCTb BCerfa
NOAHMMAETCA HaBepX.

MpuHUMN 1 cMbicn Pa6oTbl JaHHOI CUCTEMbI COJTHEYHOrO KOJIJIeKTOpa TaKoB:

1. ConHue HarpeBaeT XnAKOCTb B KONeKTope
2.  HarpeTas Bofa NoAHWMAETCA MO KOMNEKTopy U Tpybe K baKky-akkymynaTopy
3. Korfia ropavas XmnakoCTb MOCTyNaeT B TeMNOOOMEHHVIK, YCTaHOBEHHDIN B Oake C BOLOW,

TENNO NepeaaeTcs OT TENNOOOMEHHMKa K Bofje B bake
4.  XKnaKoCTb OCTbIBas, NepemellaeTca BHI3 MO CMPani TeNnoobMeHHVIKa U MOCTYMNaeT 13
OTBEPCTUA B HUKHEN YacTu 6aka 0OPaATHO B KOMEKTOP
5. Bopa, HarpeTas B Oake, akkyMynmpyeTca B BEpxHel yacTu baka
XonopaHaA Bofa 113 BOAOMPOBOAHOM CETW/pe3epByapa NOCTYNAET B HUXKHIOK YacTb 6aKa
7. Harpetas Boaa oTOMpaeTca uepes BbIXOAHOE OTBEPCTHE B BEPXHEN YacTy baka.

o

Hzosauus

s XOAogHAR BOga

6)

[OKa Ha KOMeKTop CBETUT COMHLE, KMAKOCTb B TPybax abcopbepa HarpeBaeTca, nepemMellaeTca
B TENNOOOMEHHNK, BCTPOEHHbIN B OaK 1 TaknM 06pa3om NOCTOAHHO LIMPKYAMPYeET. ITOT Npouecc
obecneynBaeT HarpeB BOfbl B Oake BCEro 3a HECKOMbKO YacoB Mpw UHTEHCMBHOM CONHEYHOM
V3NyYeHNN.
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Moppo6Hoe paccmoTpeHue pa3IMuHbIX YacTeil
CO/THEYHOro BOiOHArpeBaTens

MeTtannuueckas nyuyenornowatowias naHenb (abcopbep)

Abcopbep coOCTONT M3 MeTaNIMYEeCKOro INCTa, NMPUBAPEHHOIO K
MeTannnmueckm Tpybam. 1o obecneunsaeT 6OMbLLYIO MOLWALb
NOMMOLLEHNA CONHEYHOTO M3MYYEHNA, UTO CNOCOOCTBYET ObICTPOMY
HarpeBy XnaKocTn. OBbIYHO, ANA AOMALIHKX YCOBWIA Niowaab
abcopbepa CoCTaBMAET OKOMO 2 KB. M. Vaed 3aKkioyaeTcsa B TOM, UTOOb!
YCTaHOBUTb HECKOMbBKO TPYO BEPTUKANBHO W COEAMHUTL KX, NCTONb3Ys
ABe Tpybbl 6osbLLIEro AnameTpa, PACMONOXEHHbIX FOPU30HTANIBHO, Kak
NOKa3aHOo CnpaBa. ITu TPyObl A1A BXOAa M BbIXOA@ KUAKOCTN AOMXKHbI
ObITb PACMONOXKEHDI MapanNenbHO APYr K APYrY, a BXOAHOe OTBepCTHe
ANA KUOKOCTU (HUXKHAA YacTb abcopbepa) 1 BbIXoAHOE OTBepCTME
(BepxHAA YacTb abcopbepa) AOMKHbI PacnonaratbCa No Pa3Hble CTOPOHDI
naHenv (graroHanbHo).

MeTannuueckue Tpvsbl MeTannuyeckaa nnactmHa

MNornowatouwan naHenb (abcopbep) B paspese

Bce coemHeHNA pa3nmyHbIX SNEMEHTOB MOrNOTUTENS BbINOHEHBI METOAOM CBAPKM.

[na nyywel nepefaun Tenna Ot MeTaIMUYECKOW MNACTMHBI K TPYOam OUeHb BaxkeEH TUM
coeauHeHud. [o3ToMy CBapKa A0MKHa MPOM3BOAUTLCA BAOMb BCETO MEMEHTA, @ HE TOUEUHO.
BaXKHO, UTOOBI METANMYECKIMI INCT 1 TPYObI MAOTHO NpUneranv Apyr K Apyry. lpyrue coeqnHeHns,
KpOome CBapKM (Hanpumep, C MOMOLLbIO MPOBOSOKM) He JOCTATOUHbI, TaK Kak OHM HAMHOIO MeHee
30dekTVBHbI. Ha pycyHKe cnpaBa BBepxy NpefCcTaBneHo CevueHe C yKasaHnem MecT CBapKU.

[na drkcaumm BepTrKanbHbIX (AMHHDBIX) TPYO C ABYMA FrOPU30OHTaIbHBIMYK TRYOaMM B MOCHeHMIX
HEOOXOAMMO NPOCBEPANTL OTBEPCTIA
nof AVaMeTp BEPTUKANbHBIX TPYO.
PaccToaHWA Mexxay OTBEPCTUAMY [OMKHbI

ObITb OAMHAKOBBIMKW. Ha prcyHKe cnpaga O 6 o ¢ ‘ o o o

rNnoKa3aHa pr6a C pacronoxeHmem
OTBEpCTI/II;I (TOuUHble Pa3mepbl CM. Ha CTP. 19). prﬁa C pacnonoxeHnem OTBepCTHF'l

Oteepctue
3arnyLwka
— \
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Ha 0IHOM 13 KOHLIOB KaxoW ropr30HTanbHOM TPYObl A0MKHa OblITb NPYBapeHa MeTannmnyeckas
3arnywKa, NpeaoTepaLatoLas NpoTeyKy XUAKOCTU. [1na [OCTUXKEHNA HAAEXKHOTO COeiNHEHNA
HeobxodVMa KaueCTBeHHaA CBapKa. B KoHLie paboT abcopbep 3anonHAeTca BOAOW ANd NPOBEPKHM
Ha NpeaMeT yTeukn. [ocne NpoBEPKN METANNNYECKUIA NUCT U TPYObI KPacATCA B UEPHbIN LiBET 414
AyyLero nornouleHus ConMHeYHoro CeeTa.

BHuMaHme: [pu cBapke 1 pe3ke MeTansa HeoObxoarMO paboTaTb B 3aLLMTHOW MacKe 1 nepuaTKax.

Pama
Abcopbep nomeLaeTca B IePEBAHHYIO PaMy, MOKPLITYIO CTeKNOM. [lpeBecuHa Ans pambl AOMKHA
ObITb XOPOLIO NPOCYLWEHOW. PaMa Hy>KAaeTCA B XOpOLUen U30naumm, YTobbl yaepKnBaTb Tenio
BHYTPW. CTEKNAHHOE MOKPbITME 1 PamMa 3aLLMLLAIOT KOJIIEKTOP 1 MOMOTaloT YAEPXKMBATL TEMsO:
KaK B TEMMMLLE, COMHEYHbIE NyUl MPOXOAAT Yepes CTeK/IO M HarpeBatoT KOIMEKTOP, a OCTEK/IEHNE
npeaoTBpallaeT yTeuky Terna. Kak n abcopbep, pama KpacuTCa B YUepHbIV LIBET 414 ly4dllero
MOMNOLLEHMA CONHEYHOTO cBeTa. CTEKNO Takxe NpendTCcTByeT
ABWXXEHMIO BO3[lyXa B abcopbepe: 6e3 CTEKNAHHOrO MNOKPbITUA
KONnekTop ObICTPO TepAn Obl TEMO M3-3a BETPa, AOKAA, CHera
WM HU3KKX BHELLHWUX Temneparyp.

YepHana Kpacka
OKpacky NormoLatoLWLKMX AeTanen KonekTopa pekoMeHayeTCA
npon3BOANTb CrnelkalibHbiM CONMHEYHbBIM JIaKOM, TaK KaK 0bblyHble
UepHble KPacky NMpw BbICOKMX TeMMepaTypax NCMapsaioTcs, 1 vyepes
HEeKOTOPOE BPpeMA CTEKITO MOXET MNMOYEPHETD. Ecnn OTCyTCTBYET
COJSMHEYHBbIN NaK, aefyeT ncrosib30BaTb MO BO3SMOXKHOCTN
HETOKCMYHYI0 (BOAOPACTBOPVIMYIO) OFHEYMOPHYIO KPACKy, Hanpumep, |
MATMEHTHYIO KDACKY. KpaCKa AO/TXKHa MONMHOCTbBIO BbICOXHYTb, Nepe
Tem KaK Bbl 3aKpernte CTeKks10 (BO n30exkaHmne KOHﬂeHcaLlI/II/I).
BHumaHue: [pyv paboTe C nakamm 1 Kpackamm »KenaTebHo
HaleBaTb PeCnnpPaTop 1 3alliTHbIE OYKI.
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TennoBas nsonAaunA

30nauma — 370 rMaBHbIN GakTop, NpeaoTBPaLLAtOLLIA

noTepto Tenna. Tepmomr3onaumna 6aka 1 coegvHUTENbHbIX

TPYyb — BaXKHbIV acrneKT 3bdeKTBHOM paboTbl KONNeKTopa.

B xopoLLo 1301MpoBaHHOM Dake-akKyMynAaTope BofAa MOXKET

OCTaBaTbCA TEMIOWN B TEYEHME HECKOMbKMX AHEN.

+ VI3onauma nomkHa ObiTb TePMOYCTOMUMBOW, MHAYe OHa
PaCMNaBMTCA MPK BbICOKOV Temneparype.

[1ns Tennon3onaummn MoryT MCMoNb30BaTbCA MPUPOAHbIE
MaTepuanbl, Takie Kak ApeBeCHble ONMIKK AW LIeiono3a
(HO MX MOXHO MCMONb30BaThb Makcmym 1o 100°C, Te.

AnA 6aka v Tpyb), WepPCTb, a TakKe M1HepasibHasa BaTa v
CTeksnoBata.

« MUWHVIManNbHas TONLLMHA M30NALMM AOMKHA COCTABMATL 5 CM.

+ YT0ObI HAAEXXHO M30NMPOBATb HaK-aKKYMYIATOP MOXHO, K
NpVIMEPY, BCTaBUTb ero, 06epHYyB MYHEPasnbHOWM BaTol, B 6ak
bonbLLero pamepa (Cm. $oTo CrpaBa).

+ V3onauma gonxkHa ObiTb BbINOMHEHA TakK, YTOObI HIA
OflHa Kannsa BOAbl He MpOCoYMnach BHyTPb Hee. Ecam
M30M1ALMA Pa3MOKHET, ee 3OPEeKTUBHOCTb 3HAUUTENBHO
YMEHbBLLNTCS.

+ BHmmaHmne: MuHepanbHas BaTa 1 CTeKoBaTa OMacHbl
ANA 3A0pO0BbA. PaboTaTb C AaHHBIMI MaTepuanamm
HeobXoAVMO KpalHe OCTOPOXKHO: B MepuaTKax 1 B
pecnvpaTope A1 3aliMTbl AblXaTeNbHbIX MyTel.

Ha cxeme BHUW3Y MOKa3aHo ceueHvie Konnektopa B coope:

Crekno Mertannuyeckwme Tpy6bi MeTannuyeckas nnacTuHa

7N

"o o @

MHorocnoitHan paHepa Wsonauua [OepesaHHaA pama

Pykosopacteo 9



lpakTuKa: ConHeyHble BoAOHarpeBaTenu

| Bbak-akkymynAtop ana ropa4vein Bogbl N TeNI1006MeHHUK

+ TennoobMeHHVIK 13roTaBIMBAETCA 13 MeTaIONAACTUKOBLIX TPYD, Tak Kak OHW Nerko nepenatot
Tenno. OH Takxe MOXET OblTb U3roTOBAEH 13 MeAHbIX TPYO, HO C Meabto TpyaHee paboTaTb.

« TennoobmMeHHVK pacnonaraeTcs B H/XHeN NonoBMHe 6aka, Tak Kak BXoHOe OTBepCThe
XONOAHOW BOfbl OT BOAOMPOBOAA PACMONAraeTCcaA B HKHEN YacTW, a HarpeTas BOAa 3aTeM
NOAHNMAETCA BBEPX.

« Ecnwv Boaa 13 6aka byaeT MCnonb3oBaTbCA AA MUTbA/MPUrOTOBAEHMA MWLM, TO HEOOXOAMMO
MCMOMb30BaThb CNeLVanbHbI 6ak-akkyMynAaTop ANA NUTHEBOW BOADI.

« Bo n3bexaHne ocTbiBaHNUA Gak Ans ropavein Bofbl JOMKeH ObiTb XOPOLWO M30ANPOBAH.

+ CHabxeHwe cBexelt BOAOW: eCiv 6ak HaNpPAMYIO NOAKIIIOYEH K LIEHTPasbHOMY BOJOCHAOXEHMIHO,
TO OH [JO/XKeH ObiTb repMETUYHBIM ¥ BblepKMBaTb faBneHve Ao 3 6ap. [ipyro BapuaHT —
YCTaHOBWTb OOJbLLIONM AOMOMHUTENbHbIN Pe3epBYyap ANA CHabKeHWA XONoAHOM BOAoW baka-
akkymynatopa. JlononHutensHbii pesepsyap (CM. $OTO) AOMKEH pacnonaratbCaA Boille 6aka
ANA ropavyen Bodbl ANA CO34aHMA BOAHOrO faBneHva. BnyckHoe OTBepCTne XONOAHOM BOAbLI OT
CUCTeMbl BOAOCHAOXEH A BCErAa AOMKHO pacronaratbCa B HUKHEN YacTu 6aka. Tak Kak Temnnas
BO/a MOHMMAETCA BBEPX, TO ee 0TOOP M MPOV3BOAMTCA 13 BEPXHEN YacTn Haka.

bak
) TEMNAA
Boja
Tennasa sBopa u3
KONneKTopa ==p
. M3onauwma
XonopHan sofa ==
06paTHO B KONNEKTOP
XonogHan
l-------------‘--- BOoAa

10 PykoBopacTtBO



Cnupanb TennoobMeHHMKa KpenmuTca BEPTUKANbHO (Kak MOKa3aHO Ha pyC. CnpaBga) And
OCYLIECTBREHMSA UMPKYNALMK. ECnv ee pa3mMecTuTb ropn30oHTaNbHO, TO LIMPKYNALMK He OyaeT.
BaxHO, uTOOBI ObINIO ObecneyeHo HecnpPenaTCTBEHHOE ABMKEHNE XMUAKOCTY MO HUCXOAALLEN.

| HenpaBUNbHO |
L — - — - = = = — 4

CoepgnHeHune Tpy6
Konnektop coeamHaeTcs ¢ 6akom NocpeacTBOm
Tpyb (MeTanIonNNacTUKOBbIX UAN MeHbIX),
KOTOpble NpOoBeAeHbl OT KonekTopa K HaKy
yepes TenoobMeHHVIK 1 0BPaTHO B KOMNEKTOP.
30ecChb 04YeHb BaXKHO 130exaTb yTeukn Tenna:
NyTb OT KOMNeKTopa K 6aKy AomKeH ObiTb
MaKCVManbHO KOPOTKMM U TPYObI IOMKHbBI ObiTb
OYEHb XOPOLWWO U30AMPOBAHbI.

PykosoacTteo 11



lpaBuna yctaHoBKM

r —

| HempasWibHo -

PacwmpurtenbHbIi 6a4oK
PaclumpunTenbHbI 6a4YOK — 3TO OYEHb BaXKHbIN
anemMeHT cucTembl. OH NpefcTaBnaeT cobom
OTKPbITbIN pe3epByap, PAaCrNONOKEHHbIN B KparHew
BEPXHEeN TOUKe KOHTYPa LMPKYNALMM XKAKOCTH. [1na
pacLIMpUTENbHOrO 6auka MOXHO MCMOMb30BaTh Kak
MeTaNINYECKNIA, Tak M NIacTUKOBbIN cocy. C ero
MOMOLLIbIO KOHTPONMPYETCA AABNEHME B KONNIEKTOPEe
(TK. >KMIOKOCTb OT HarpeBa pacluMpaeTCa, 1 MOryT
NOMNHYTb TPYObI). ECM B cUCTeme NpUCYTCTBYET BO3AYX,
TO OH TaK>ke MOXKET BbIXOAUTb Yepes badok. Yepes
PACLLINPUTENBHbIM OAYOK MPOUCXOANUT HaMONHEH e
KOMnekTopa XUAKOCTbIO.

- 71

—

Bak gomkeH pacnonaratbCa Bolle KosekTopa (MUH1MMYM Ha 0,5 M) Ana obecnedenuns LMpKYauum.
KnaKoCTb AOMKHA MOAHNMATBCA OT KOMNeKTopa K 6aky Ana oCywecTBAeHMA UMPKyNAaLmmn 6e3

NPUMEHEHMA Hacoca.

- —

—
O

HenpaBUbHO
L —

12 PykosopacTtBO
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HarpeTas B abcopbepe »maKoCTb OyAeT NOAHNMATLCA BBEPX K HAMBBICLLIEN TOUKE Y BXOAHOIO
OTBEPCTUA TENNOOOMEHHNK], W, OTAaBadA Tenno Bofe B 6ake, becnpenaTCcTBEHHO OMycKaTbCA K
HU3LWel ToYKe y BXOfa B KOIeKTop. LIMpKynauma ocyLleCTBAAETCA TONbKO B CAlydae OTCYTCTBMA
MEX Y HUMI NepeToKoB. TO eCTb, HI B KOEM CJTydae He AOMKHO ObiTb YUaCTKOB TPYObI, Ha KOTOPbIX

OHa rlpor|/|6aeTc9.

r— - - — — — —/ 7/ 7 "7

HenpaBubHO

-

L - - - - - — - -

BI'IyCKHOG oTBepcTme anA HarpeTO|7| B KOJU1EKTOPE XNOKOCTW JOIXKHO PacnofiaratbCA B Oake BblLLE,
a BbIxOAHOE OTBepCTMNE ANA OCTbIBLIEN KMAKOCTI HIKe. Ecu OTBEPCTMA PaCrONIOKEHbI HaO60pOT,

TO UMPKYNAUMA NPOUCXOanTb He byaeT!

- — 7/ 7

r - — — —

K<) '
| HenpaBuWibHO |

L - — — — - = = = — 4
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HanpaBneHme 1N pacnojioeHne KoJU1eKTopa
ONTManbHOE PACMONOXKEHNE KOMNEKTOPa — B 0XKHOM HamnpaBieHun, OT Ioro-BOCTOKA [0 toro-
3anaga. OueHb BaXkHO, UTOObI KOMEKTOP He 3aTeHANCA Onv3Nex)alMin 3AaHNAMN U AePeBbAMM.
KonnekTop MOXHO YCTaHOBWTb Ha Kpbillie (€C/v Kpbila CrocoOHa BblAepKaTb Harpy3Ky) Uim Ha
3emne. (HegocTaTkom pacnonoXeHVist KONMeKTopa Ha Kpbillie ABNAETCA TO YCOoBMe, UTo 6aK [OmKeH
pacrionaratbCa Bbille Konnektopa). Camoe noaxofdliee MecTo Ans pasMelleHrs 6aka — B Jome, nop
KpblILLeW, rae OH Ny4lle 3alMLIEH OT BO3AENCTBMA HU3KINX BHELIHKX TemnepaTyp. B nobom cnyuae,
6aK HeOOXOAVIMO V30MMPOBATL Tak e, KaK eCi Obl OH pacnonaranca Ha ynumue.

Obulas pekomeHaaLMA Mo onpeaeneHnto yra HakiloHa KONnekTopa K ropr30oHTaNbHOM
NOBEPXHOCTI TAKOBA: Yo HaK/IOHa COMHEYHOrO KOMNEKTOPa K FOPU3OHTY [O/MKEH
COOTBETCTBOBATH LUMPOTE MECTHOCTH, Ha KOTOPOW OH yCTaHOBMEH. Mbl pekoMeHyeM, OfHaKo,
ANA KPYrNoroAnyHOro MCnosb30oBaHUA Yrof HakNOHa caenatb 60nbwM NpUMepHO Ha 15° Takinm
00Pa30oM, COMHEUHbI KOMNEKTOP 1 31MMOoi OyaeT paboTaTb ONTUMabHO.

[ns VCKNoYmTeNbHO NETHNX YCIIOBUI LieNecoobpa3Ho YCTaHOBUTL Yrof HakioHa Ha 15 ° MeHblue.
Heobxoanmo BbIOpaTb OMTVMaNbHBIV Yron HakNoHa AN NPaKTUYeCKOro UCMOb30BaHWA, eC/n Bbl
He OyaeTe B TeueHKe rofja M3MeHsATb 3TOT Yros.

[MpuMep: yriibl MeXx[y KOMIEKTOPOM 1 FOPU30HTAIbHOW MOBEPXHOCTLIO (AN1A WMPOT tora YKparHbl 1
KaBka3a):

- 014 KPYIOrogMYHOro MCnonb3osaHWA: 60°

- AN UCMNOMb30BaHWUA BECHOW, TeTOM W OCEHbIO : 45°

- INA UCNOMb30BaHMa ToNbko netom: 30°

-
IS

Pykosopactso



TexHUn4Yeckoe 06C11y)KI/IBaHI/|e
[1ns TOro ytobbl KONNeKTop GYyHKLUMOHNPOBAN HOPManbHO, HEOOXOAVMO CObNoAaTb CreayioLLve
YCI0BUS:

« NPOBEPATb M NOMOAHATL XNAKOCTb AA LIMPKYAALMM (NTPOBEPATb YPOBEHb KNAKOCTY B
paclIMpuTenbHOM Hauke, M. GOTO BHI3Y)

+ NPOTMPaThb CTEKNAHHOE MOKPbLITUE ANA TyYLlero NPOHUKHOBEHWA CONHEYHbIX STy4Yel

+ MPOBEPATL M30MALMIO BCEX AeTaner Ana npeaoTBpalleHna notepn Tenna (Hanpumep, He
NPOHVIKMA N1 BNara B 1301ALUMI0Y)

« NPOBePATb TPYObI U COeAVHEHWA Ha NPeaMEeT yTeukm

+ BCerga NpoBepsTb, HAMoHeH 11 Boaow bak

MNocobue 15



MaTepuanbl ANA KONnneKTopa

30ecb NPeanoXeH OAMH BapUaHT KOEKTOPa C HapyKHbiMK pa3mepamm 2000x1000 mmv

HanmeHoBaHne matepuana Pasmep Konnuyecteo MpumeyaHne
Pama konnektopa
AHHbI A- 100 MM X 50 MM | 2 WIT.
1a Aepesannbie Gpyce . 00 = 6e3 HapOCTOB (CY4KOB)
ANA NPOAOJIbHbIX YacTen x 2000 MM BCEro4 m
AHHbI bA - 1 2 WT.
16 Aepes e 6pyc . 00 M X 50 pa 6e3 HapoCTOB (Cy4KOB)
ONA nonepeyHbIX yacten x 900 Mm Bcero 1,8 m
ana ykpenneHuna daHepbl v
. 50 MM X 50 Mm 3w noanepkun abcopbepa u
2 AepesanHbie peitku x 900 Mm BCEro 2,7 m CTeKna (ecnn OHO COCTOUT 13
[1BYX NOMIOBUHOK)
MO0 INCT OLMHKOBAHHOIO
3 (PaHepa BogocToliKas Tonura 4um 2 M meTanna 0,4 Mmm, nnbo nnucT
2000x1000 mm ' ’
nonnkapboHara
4 Tel1]10I/I3OJ1$|L|,I/|?HHbII/I Ma'repmarl (Hanpumep, nnuTa mx 1M I
13 6a3anbTOBOI BaTbl TOAWMHON 50 MM)
5 Lypyn-camopes ana nepesa 80 MM 20 wr.
6 Kpacka uepHasa maToBas BbicOKOTemMnepaTypHasa ke 16O MaToBasA uepHas
VN CONTHEeYHbIN Nak cenekT1BHan
7 CTEKNO OKOHHOE 4 MM e MO)KH? COCTaBUTb 13 ABYX
2M X M yactent Tm xIm
8 CUNANKOHOBbIN Knen 1 TOOWK
9 'Bo3am (MOXXHO ncnonb3oBaTb cTennep) 35 MM 300
10 | YnnoTHuTenb pe3nHoBbIli M-06pasHbii 6Mm He 06A3aTeNbHO
11 | Yron anioMnHMEBbII MOHTa»KHbIN 35x20 6M He obsA3aTeNnbHO
ConHeuHbIn abcopbep
BosmoxHanA TonwmHa nmcra
. . 1820MMx870MM ; 1-1,5 - 2 MM, HO YeM TonLe
1 MeTtannuuecknin nucT (ctanbHoOWN) 1,6 M
TonuwmHa 1,0 mm JINCT, Tem 6onblie BeC 1 Tem
Me[NleHHee Harpes
8 Tpy6 unmn 14-16 mm( 2"), nnbo
14 Mm
2 MeTannuueckas LenbHOTAHYTas Tpy6a 1826MM x 8= | cTanbHaA NpodwunbHada Tpyba
ONrHa 1826 MM
14,6 nor. m ( NPAMOYroNbHOrO ceyeHns )
21 Mm 2 Tpy6bl nnn 22 mm (34"), nnbo
3 MeTannuueckas uenbHoTAHyTaa Tpy6a annHa 1050 mv | 1050 MM x 2= | cTanbHaa npodwuibHada Tpyba
2,1 nor.m (NPAMOYTONbHOro CeveHns)
[0 BO3MOXHOCTV yuLLe
4 dneKTpoAbl ANA CBapKu 2MM 2,5 Kr 1CMOAb30BaTh MOMYaBTO -

MaTU4ECKYO CBAPKY 1N naMKy

16 PykosoAcTBO




Bak anAa ropAuyein Bogbl U TENI006MEHHNK

. . OO caenaHHbI
loTOBbLIN 6aK A4NA ropayein Boabl 200 n 1 A
CaMOCTOSATENbHO
Tennoo6MmMeHHUK - Tpy6a MeTansionnacTukoBas
MepHas Tpy6a nyule
2 (HanpuMmep, ANA oToNNEHUA NONoB) uin Tpyba 20-25 mm 7Mm
nepenaeTt Tenno
MefHasA MArkas
[0 BXOMa v BbIXOAa Cnvpani
3 ApanTtepbl 34" X 3" 4w TENIOOOMEHHVKA 1 /1A BXO4a
v BbIXofa TPY6 Konnektopa
N3onauynoHHbI maTepran ana 6aka n ansa Tpy6 KonnuecTso 3aBUCUT OT
4 (Hanpumep, 6a3anbToBas BaTa, a 4719 HAPY>KHOTO KOHKPETHbIX YCI0BMNIA
cnos - 6asanbToBas BaTta GosibrMpoBaHHas) MOHTaxa
BoponpoBoaHbie Tpy6bl coegnHUTENbHbIE OPVIEHTNPOBOYHO, 3aBNCUT
P Py 20-25 Mm 10m OT KOHKPETHbIX YCNOBNIA
MeTannoniacTuKoBbie
MOHTaa
KpaH ana cnuea XUAKoCTN N3 CUCTEMDI 1w
TepmomeTp unn TepMomMmaHoOMeTp T wr. He 00A3aTenbHO
PaCLLII/IpI/ITEHbeII/I 6ayok
Bauok nnacTMKOBbIN NN MeTaNINYeCKUIA EmkocTtb 2-3 n. 1wt
ApanTtep 15" X 34" 1w
Knagkoctb gna umpkynAauum (HesamepsatoLas) ok.10n AHTNPU3bI
MaTepmanbl Ana soaornpoBOAHON CUCTEMbI (3aB1CAT OT KOHKPETHbBIX YCIIOBUIA MOHTaa)
[nnHa 3aBmCKT OT
Tpy6a BogonpoBoAHas nnacTukoBas %" KOHKPETHbIX YCIOBUI
MOHTaa
KonuuecTBO 1 KOHCTPYKUMA
ApanTtepbl, GUTUHIA, CFOHDI 3aBUCUT OT KOHKPETHbIX
YCNOBMI MOHTaXa
KnanaH paBneHus 1 wr.
KpaHbl gna ropayei n xonogHom BoAbl 2 Wt
KonnmuyecTBo 3aBUCUT OT
Tennousonauyua gna Tpyo KOHKPETHbIX YCIOBUIA
MOHTaa

UHcTpymeHTDbI

N —

— O 00 N Oy U1 M W

CBapOyHbIN annapart + 3n1eKTpofbl
YTIor" Ana coeAMHEHVA NNacTMKOBbIX TPY6O
(MOXXHO MPUMEHMTH LIaHIOBbIE CrOHbI)
Yrnosad WwnndmaLmHa

Bonrapka fna pe3ku metanna, Tpyo
[penb anexkTprueckas

KncTtv ona noKpackm - 2 LUTyKn
MonoTtok

Mnockoryoupi

Tnckm

CBeprna pa3zfnuHblX pasmepos (4-12 mm)

12
13
14
15
16
17
18
19
20
21
22

WapoweuHoe cBepno (wapouwka) 36-40 Mm
(onA CBEPNEHVA OTBEPCTUI B pame KOMNeKTopa)
Yrnomep

Hvisennp ¢ yrnomepom

[na-HoxoBKa

MucToneT Ana CUNMKoHa

PybaHok

Crennep

HaxxpauHas bymara

HoxHuLbl 6onblune

PyneTtka

KepH

Tpybopes pyyHom

Mocobue 17




War 1. Hapexore 6pycba Heobxoavmon anvHbl — LWar 2. Ckpenute mexay cobor CTOPOHDI
no pasmepy 1 cobepute pamy (CM. MpunoxeHne) OpyCbes (MOXKHO TakKe C MOMOLLbIO
MeTanMUecKmx yrosnkos)

War 3. MpwvikpenuTte Ko AHY pambl 4 Mm GaHepy  LWar 4. V3onupyiiTe, NIOTHO YNOXKB yTENAUTENb
(MO0 NUCT OLMHKOBAHHOTO MEeTaNNa, U

NNCT NonMKapboHaTa, oH bonee nerkum u He

nedbopmmpyeTcs)

War 5. lNpoceepnute no 8 0TBEPCTUN AMaMETPOM
14 MM B 00erx MeTannmnyeckmx Tpybax % " Ha
paccToaHnM 11 cM Apyr OT Apyra (CM. cxemy)

18 PykosoacTtBO



Ha pucyHke BHM3Y NoKa3aHa Tpyba C pacnosnoXeHem 1 pasmMepom OTBEPCTUN

oteepctve ) 14

LWar 6. lNpvapute 8 Tpyd V2" K AByM Tpybam 34", npeBapuTenbHO Bbipe3aB KOHL|bl TPYO V2" Tak,
UTOObI OHI KaK MOXXHO M/1I0THee Npuneran K OTBepCTMAM B TpyOax 34" (CM. M3obpaskeHvie) 1
3aKpOWTe Kaxkayto 13 ABYX TPYD ¥4 C OAHOM CTOPOHbI METaNIMUYECKON 3aryLLIKOW. 3anenTe B TpyObl
NONYYEHHON «peLLeTKIN» BOMY, UTOObI yOeauTbCa, YTO OHa HUIAE He MPOMYCKaeT.

War 7. [Nprsapwvite apyr K Apyry MeTaninyeckuia
NNCT ¥ TPyObI. TpyObl 34" AOMXHbI BBICTYNATb 3a
Kpasd MmeTasnmnmyeckoro nmcrta Ha /-10 cm ofHa
CHV3Y, Ipyras CBepXY (Cxemy C pasmMepamn CMm. B
[MpUNoXeHUW).

PykoBopfcTeo 19



Lar 8. [NepesepHuTte abcopbep Tpybamm BHn3  LLar 9. MNpocsepnnTe BXOAHbIE 1 BbIXOAHbIE
1 MOKpPaCkTe YepHOM MAaTOBOW KPaCKOW M 0TBepCTNA ANA TPYO B A€PEBAHHONM pame.
CONTHEYHbBIM IAKOM METANIYECKNIA NIUCT U

BbICTyMatoLme Tpyobl

Lar 10. Ycranosute abcopbep B pamy Tpybamm  LWar 11. MokpackTe pamy YepHOWM MaTOBOW

BHI3 KPacKoW 1 AOXKANTECH MOHOMO BbIChIXaHNA.
[puKpenuTe gepeBAHHYI0 NepeknaguHy
nocepeauHe ANAa yCTaHOBKM CTeKNa U Haknente
Ha nepeknaanHy nobo yrnoTHUTENb.

20 PykosopacTeo



LWar 12. o Kpato cTekna yCTaHOBMTE Pe3VHOBbIN [1-00pa3HbIf yNNoTHUTENb, HakpowTe pamy CTEKIOM
TOMLUMHOW 4 MM, MPVIKPENIB ero Mo NepyuMeTpy Pambl C MOMOLLBIO CUIMKOHA. AKKYPATHO MPUXMATE U

NPVIKPYTITE aNIIOMUHNEBDI MOHTaXKHbIN Yronok 35x20 Anda KpenneHna ctekna K pame. Camblii NpoCTom
BAPWAHT - KperieHne CTekna C TONbKO MOMOLLbIO CUIMKOHA.

[OTOBbIV KONIEKTOP

PykoBopfcTeo 21



Kak n3rotoButb 6aK-akkymynarop ¢ Tenioo6meHHUKOM

Bak-akKyMynaTOp MOXeET OblTb M3rOTOB/EH CAMOCTOATENBHO M3 HEPXKABEIOLLIErO NIMCTA, MO0 MOXET
ObITb NPUoBPeTeH roToBbIN Hak. [NacTKoBbIe GaKKM MCMONb30BATb He XenaTesbHO, Tak Kak OHU
HeAOoNroBeYHbl 1 MOryT fedOpPMUPOBATLCA OT Harpesa.

OnTumManbHbIn 06bem baka — 70-100 11 Ha Tw? nnowaam abcopbepa.

B naHHOM KOHKPETHOM Cilyyae AnA KonnekTopa 2m? Mbl MCMOAb30Bann rotoBbIn 6ak Ha 200 1.

War 1. V13rotobTe TENNOOOMEHHNK. [lnameTp cCrnvpani AomxeH ObiTb He HAMHOTO MeHbLLE
AnameTpa 6aka, a AMameTp MeTaNNoNNacTMKOBOWM TPYObl ANA TeMN00OMEHHKa AOMKeH
COOTBETCTBOBATH AVAMETPY rOPM30HTaNbHbIX TRY6 abcopbepa. Mpn crbaHnm cnpanu cneayet
NpOCNeAnTb, UToObI TPYOa He MMena 3a/10MOB 1 XNAKOCTb MOr1a CBOOOAHO LIMPKYIMPOBAT.

War 2. MpucoennHnTe agantepsl K Tpybe ¢ 0benx CTOPOH.

22 [ocobue



LWar 3. Mpoceepnute B Oake fBa OTBEPCTNA ANA
NPVICOeAVHEHNA alanTepOB TeNNOOOMEHHMKA K
TPyOam BeAyLLIVIM K KOMEKTOPY 1 OT HEero, OaHO
BbiLLE (BXOA HAarpeTOn B KOMEKTOPE XKNAKOCTA B
TenO0OMEHHVIK, APYroe - HUKe (BbIXOA OCTbIBLUEN
XKNAKOCTI OT TEMNOOOMEHHMKA K KOMNEKTOpPY).
Cnvpanb JOmMKHa 3aH1MMaTh He bonee yem 2/3
BbICOTbI M PACMOnaraTbCA B HYMKHEN YacTu Haka.
[NpoceepnuTe B Gake ellle ABa OTBEPCTVIA /1A BOAD
- O[IHO B BepHelt YacTy Gaka 1 Apyroe B HYXKHEN.

LLar 4. YcTaHoBuTe TennoobMeHHUK B OaK.

BaxHO, UTOBbI CIMPab TeNNOOOMEHHMKa He

MMena 0bpaTHOrO YKNOHa, TO eCTb HauvHasA

cBepxy 66110 obecneuero 6ecnpenatcreeroe  Lars. H?Mcoeﬂ'/'“me pacMpUTeNbHbIA Gaqok
ABWKEHME XKUAKOCTU MO HUCXOAALLE. B BEPXHEN HaCTV CICTEMBI.

Mo3TOMY BUTKM Cpani B Bake enatebHo

pacKpenuTb. 3aTem yKkpenute agantepbl.
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LLiar 6. [oacoeayHmTe TennooOMeHHVIK K
KONNeKTopy (BbILLE: BXOL, KMAKOCTY, HUXKE: BbIXOA
KNAKOCTM) 1 0aK K crcTeme BOAOCHabkeHws. Bxon
XOMOMHOW BOABI V13 CUCTEMbI BOAOCHAOXEHS (1
V13 IONONHMTENBHOTO Pe3epByapa) PACNONOXeH

B HVXKHEN UacTV OaKa, a B BepXHelt YacTy 6aka -
BbIXO/] HAarpeTow BOfbl K NOTPebUTENt. YCTaHoBMTe
KpaH B HI3LLEN TOYKE CUCTEMbI, UTOOBI UMETH

BO3MOXOCTb CJINTL XMOKOCTb (@HTUGPK3 1n
BOLY ) 113 CUCTEMBI (CM. Cxemy)

Bak

e TEMNAA
moaa

PacluvpuTensHe/i
Gavok

< Waonauma

ConHeyHsIt
KonnekTop e e XOMOOHAA

Boga

24 PykosopacTso

War 7. 3akponTe 6ak 1 n3onupyiTe H6ak 1 Tpyobl

LWar 8. HanonHunte 6ak Bogom

LWar 9. HanonHute KonnekTop Hesamep3atoLlei
XKUAKOCTBI0. BAKHO: 1O 3an0nHeHmA KOHTypa
KONNEKTOP AOMKEH OblTb 3aTEHEH UM UHbBIM
00Pa30M 3aLMLLEH OT CONHEYHbIX JTyYel BO
n3bexaHne neperpesal

OnopHaA KOHCTPYKUUA Nog KonnekTop n 6ak
OnopHble KOHCTPYKLWM MO KOSeKTop 1 6ak
CUbHO 3aBUCAT OT TOTO, Kak 1 rae oHv byayT
YCTaHOBNEHbI. VX MOXKHO Hanpumep CBapuThb 13
MeTanIM4YeCcKoro yromnka 35x35x3 mm. PacctoaHve
MeX [y BEPXHUM Kpaem KOINeKTopa U HUXKHUM
KpaeM H6aka-akkyMynaTopa JO/MKHO ObiTb He
meHee 50 cm.




JleTHAA mMopeisb 6e3 TennoobmMeHHMKa
Ecnu He CylecTByeT ONMaCHOCTM 3aMep3aHna NN

KOMNEeKTOP NpearnonaraeTcs NCnonb30BaTh TOMbKO B

NeTHUIA Nepunop, CUCTeMa MOXET ObITb MOCTPOEHa 6e3 -
TeNNooOMeHHVKa. B TakoM Ciyyae BxofHoe oTBepcTme

[1A HarpeTom B KOMIMEKTOPE BOAbI AOMKHO HaxOaMUTbCA (|
B BEPXHEW YacTu 6aKa, a BbIXOAHOE OTBEPCTHE ANA t osnisonse

XONOAHOW BOAbI K KOMNEKTOPY B HUKHEN YacTu Baka.
BxogHoe oTBepCTME BHELLIHEro BOAOCHAOKEH A Takxe
pacrosaraeTca B HKHE YacTu. Tennad Boaa /1A
AOMALLHKMX HY>K OTOMPAETCA Yepe3 BEPXHIO YacTb Oaka.

ConHeuyHbIN KONNeKTop U3 paanaTtopoBs

Ecnv y Bac MMeIoTCA CTapble paaraTopbl, TO OUYeHb MPOCTble 1 AelleBble COMHEUHble KOMIEKTOPb!
MOXHO CMacTepuTb 13 HIX (CM. HoTO). PaamnaTopbl HEOOXOAMMO NOKPACKTL B YEPHbIN LIBET U
Pa3MECTUTb UX HA AEPEBAHHOM pame C M30NALMEN 1N CTEKNAHHBIM MOKPbLITMEM. TaK Kak OHM

He o4eHb SQGEKTVIBHDBIE, TO TaKMe KOeKTopbl bonee NoAXoAAT ANA OAHOKOHTYPHbIX CUCTEM
6e3 TennoobMeHHMKa. BO3MOXHO Tak»ke 1CMonb30oBaHWe aBTOMOOWbHbIX paavaTopos. [pu
NPUMEHEHNM ObIBLINX B YNOTPeOneH paavaTopoB B OAHOKOHTYPHbIX CUCTEMaX HEOOXOANMO
TLIATENbHO NPOMbITb VX U3HYTPU.
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ConHeyYHbIN KONNMeKTOp N3 MacTUKOBbIX TPYO
B npuHumne, BMeCTO NAOCKOW METaNNUYECKOW NNaCTUHbI MOXHO
Take MCMob30BaThb MACTMKOBLIE TPYObI. TpyObl MOTYT ObITh
nokpalleHbl B YePHbIN LIBET TEMIIOCTOMKOW KpaCcKoW. bonblinm
HEeOCTAaTKOM ABMAETCA TO, UTO HOMBbLIMHCTBO MACTUKOBbIX
TPy6 HeTennocTonKkK. Tpybbl MOTYT ObITb NPOBEPEHD! Nepes
MCMOMb30BAHMEM B KapKOM MeCTe Ha COMHLie Nof CTeknom. Ecam
TPYObl OKaXKyTCA TENNOYCTONUMBBIMA, TO KOIEKTOP MOXKET BbIATY
JleleBne MeTanImMueckoro. B 3Tom cnyuyae nnacTrkoBble TRyObI
HEOOXOAMMO YCTAaHOBUTb TaKMM 06Pa3oM, UTOOLI BOAA MOCTOAHHO
MOrfa MOAHVMATLCA B KOMNeKTope Ans obecnedeHns LMpKYyNaLmum
(cm. doTo cnpaBa). Takke MOXKHO MCMONb30BaTb METANNOMIACTMKOBLIE
TPYObl, HO Mbl X HE PEKOMEH[IYEM, TaK KaK VX CIIOXKHO Crnbatb.

ConHeyHbIN KONNEKTOp U3 meaun

Konnektop, Noao6bHbI OMMCAHHOMY BbILLIE, MOXKHO
M3roTOBUTDL M3 Mean, eC/IN Y BaC €CTb BO3MOXHOCTb
paboTaThb C annapaTom A1A Nanku MeaHbix Tpyo. BHe
COMHEHMA, Melb Camblt 3POEKTUBHbIV 1 MOAXOAALMM
MaTepwuan Ans CONHeYHbIX KOMMeKTOPOB, 1 OHa 0ObIYHO
MCMOMb3YETCA B CONMHEUHBIX KOMEKTOPAX BblCOKOW
NPOW3BOANTENBHOCTH, TaK Kak 0bnafaeT Hammy wnmm
TeNNoNPOBOAALLMMMN CBOMCTBAMW.

1 1nAa Hegopornx ConHeYHbIX
KONNEKTOPOB, Me[lb, BEPOATHO,
He CaMbll NyyLni BbIOOP, TaK
Kak OHa JopoXKe CTanu, 1 ana
PaboThbl C Meabto HEOOXOAMMO
cneuvanbHoe nasnbHoe
obopynoBaHve.

Cncrema c Hacocom
Bce BbllLenepe4ynciieHHble CNCTEMbI MOXHO MOCTPOUTb C HACOCOM, B TaKOM CJly4ae HeT
HeobxoAMMOCTI B pas3mellieHM 6aka Bbille konnektopa. OHW MMEOT OAMH HEAOCTATOK — He MOTYT
pa6OTaTb BO BpeMA OTKITIOYEHNA NTEKTPOIHEPT NN, Ecnu CONMHLE He CBeTnT, HGO6XO,£U/IMO OTKJ/TKOYATb
HacoC, MHade oH OyaeT nepekaunBaTb XONOAHYIO BOAY B OaK-akKKyMyATOP.
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0630p
ConHeuHas 3Heprua AOCTYMHa NO BCeMy MUPY ¥ OHa becnnaTHa. Vcnonb3oBaHue ConHeyHom
SHeprumn He okasblBaeT NarybHOro BANAHMA Ha OKPY KatoLLYI0 Cpefy M YMEHbLUAET MCMOb30BaHMe
McyepnaeMblX UM e OrpaHNYeHHbIX PeCYPCOB, TaKKX, Kak ras, yrosb, ApeBecnHa 1 Apyrnx
BMAOB TOMMBA. BBMAY NCTOWEHWA PeCypCoB, 3arPA3HEHINA OKPYKaloLLen Cpefbl 1 3MeHeHNI
KN1MMaTa 3TO CTaHOBUTCA BCe bonee BaHbIM. Kpome TOro, 3a NCKtoYeHeM NepBoHaYanbHOro
KanuTanoBOXeHVA B MaTepuaribl 1 COOPYKEHMEe COTHEYHOTO KOMMEKTOPA, MCMOMb30BaHVe
COMTHEYHOW SHEPIMK He BeYeT 3a COOOW HI AOMOMHUTENbHBIX PACXOA0B, HY AOMOMHUTENBHBIX
paboT, yBeNMUMBas, TakMm 00pa3om, 4OXOAbl MOMb30BaTENEN U MOBbLILLAA KOMPOPT B X AOMAX.
Llenb gaHHOro pyKOBOACTBA — PACLUMPUTL 3HAHMA O CONMHEUHbIX KOMINEKTOPAX 1 MOABUIHY Tb
3aMHTEPECOBAHHbIX JTI0AEN K CTPOUTENBCTBY COOCTBEHHOIO COMHEYHOrO KOMNEKTOPA, KOTOPbIN OHY
MOTYT C IerkOCTbiO YCTAHOBUTL Yy Ce0A JoMa 1 KOTOPbIN MO3BOAUT MOMYUNUTb MAKCUMMaTbHYIO BbIrOay
NPV MUHVMASbHbIX KanmMTanoBNOXEHNAX.
B 0cobeHHOCTI B CTpaHax C BbICOKMM YPOBHEM COTHEUYHOW paaMaLim, C OOHOW CTOPOHDI, 1
HEMHOMOUMCIEHHBIMY MPUPOAHBIMI PECYPCaMMN U HEAOCTATOUHO PA3BUTOWN SHEPreTNYeCKom
MHQPACTPYKTYPOW, HaNpUMEp, B CENbCKMX PEr1MOoHax, C APYrov, 3aaadert NpaBnTenbCTB AOMKHO
CTaTb NOOLWPEHVe 1 NOAAEPKKa MPaxKaaH B MCMOMb30BAHNUM NMOCTOAHHbIX UCTOYHUKOB SHEPT N,
TaKMX Kak COTHEYHOW, NOCPeACTBOM aKTUBHOIO MPOABMKEHWA PELIEHMI NO CTabWbHbIM
MCTOYHMKAM SHEPIUM (KaK 3TO YKe MPOVCXOANT B TaKMX CTPaHaXx, Kak lepmanHus).
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Cxema pambl ¢ pasmepamu
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Cxema abcopbepa c pasmepamu
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www.wecf.eu

B paHHOM pykoBoAcCTBe npeacTaBneHa
Hefoporas, HO BbICOKOPeKTMBHAA MoaeNb
COJIHEYHOTO KONNEKTOPa, pa3paboTaHHas
WECF n ee napTHepamu, KoTopas paboTaeT
KPYrNOroguyHo, fiaXke B XON0oAHbIe 3UMbl, 6e3
NoTpebHOCTUN B SNEeKTPUYECTBE.

B naHHOM 6poLtope Bbl HageTe yKasaHuA

O TOM, KaK MOCTPOWTb U YCTAHOBUTb AaHHbIN
COJIHEYHbIV KOJIEKTOP Yy ceba foma n3
AOCTYMHbIX HA MECTHOM PbIHKE MaTepuanos.
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