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MHHOBALVWU B SHEPIOCBEPEXEHWN

COJIHEYHbBIY BOJOHATI'PEBATEJIb

¢ BAKYYMHBIMH TPYOKaMH
(cucTremMa o JaBJIeHHEM)

PykoBOACTBO IO MOHTAKY U IKCILIyaTAIIMU
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Ilpesicoe uem 6bINOAHAMbL YCMAHOBKY OAHHO20 COJTHEYHO20 6000HAZPECAMENs GHUMAMETbHO
npouumaiime 6ce UHCMPYKUUU U UHPOPpMAYUIO NO MEXHUKe 0e30RACHOCHU, A MAKX}ce COXPAHUMme Imu
UHCMPYKUUU O] 603MOMCHOCIU UX UCNOJIb308AHUS 8 OYyOyULeMm.



Ha3naueHune COJTHEYHOI0 BOJIOHATPEBATE/ISAA ¢ BAKYYMHBIMHU TPyOKamMu
KPYIVIOTOAMYHOM 3KcIIyaTanuu — moaeab CP-11

CoaHeuHblii BogoHarpeareab Moaean CP-II moriomaer colHeYHYI0 SHEPTHIO, IPeBpPallas ee B TeNJOBYIO
JHEpPrum.

3a cuéT cosIHeYHOH IHeprum 3Ta cuUcTeMa cnocodHa odecreunBath 10 100 % e:xenHeBHOH MOTpeOHOCTH B
I'BC nns1 ObITOBBIX, NPOU3BOACTBEHHBIX M IPYIUX LieJIeid.

IIpenmMyiecTBo COJHEYHBIX BogoHarpenareeii mogeau CP-II:

1. Hambonee BecoMoOe MPEeUMYIIECTBO BaKyyMHOTO COTHEYHOT'O BOJOHArpeBaTeNsl ¢ TeruoBoil TpyOkoii (Heat Pipe) -
€ro CIOCOOHOCTH paboTaTh MPH OTPUIIATEIBHBIX TEMIIEPATYpPaX.

2. B0O3MOXHOCTH KCIIIIyaTaIiu B 11000 BpeMs roja.

3. JocTtaTo4HO BBICOKA 3()(PEKTHBHOCTH COTHEYHOTO KOJIJIEKTOPA MPH HU3KOW MHTEHCUBHOCTH COJTHEYHOTO M3ITy4eHHUS,
a Taxoke npu AU Ppy3noHHOM U3ITydeHNN (OTCYTCTBUH NMPSMBIX COTHEYHBIX JTydei).

Coaneunblie Bogonarpesareu mojaejau CP-1I ucnoan3ylorces:

* s oOecIeyeHns TOpSYero BOAOCHA0XKEHNS B JOMaxX U Ha JAadax, B TOCTUHHUIAX, CAHATOPUAX, MAHCHOHATAX, CIIOPTUBHBIX
KOMILJICKCAX, YUPEKICHUAX OOIIECTBEHHOr0 MUTAaHUs, Typbasax, M T000H TPOW3BOJICTBEHHOHN, XO3SIMICTBEHHOW U
CeJIbCKOXO035HCTBEHHOH JesITeIbHOCTH, Te TpeOyeTcs rops4as Uil IMoAorpeTas Boja (HarpuMep, AJs macTepu3alyH,
MBIThS, CTUPKH TKaHEH U T.1.).

* IS IOAOTPEBA BOJBI B OTKPBITHIX M 3aKPBITHIX OacCeifHaxX M APYTHUX MPUAOMOBEIX BOJOEMAX.

Conneunslii BogoHarpeBaTens moaenu CP-II pa3pabGoTaH M HM3TOTOBIEH B COOTBETCTBHH C MEKIYHApOIHBIMH

CTaHJAapTaMH, 4TO obecreyuBaeT ero 0€30MacHOCTh U HaJACKHOCTH B OKCILJTyaTalluu.

Crpykrypa cojiHeuyHOro BogoHnarpenartesst mogeau CP-I1

1 3\/

1 — 0ak 171 BOJEI;

2 — Hapy’KHBIN CII0i Oaka;
3 — BHyTpeHHUH cioif 6aka;
4 — BaKkyyMHBIE TPYOKH; 4
5 — MenHBIE TeIOBEIE TPYOKH, YCTAaHOBICHHBIE BHYTPH BaKyyMHOI
CTEKJISTHHOM TpyOKH;

6 — onopHas pama-kapkac, MaTepuai — CTajdb C TAJIbBAHWYECKUM ITOKPBITHE
7 — oTpaxaromas INIaCTHHA — JIOTIOTHUTENbHAS OTIINS;

8 — pe3uHOBOE yIUIOTHEHUE;

9 — npenoXpaHUTENbHBIN KIIAAH;
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10 — TeMnepaTypHbI JaTUMK KOHTPOJLIEPA;
11 — BeIXOJ TOpsiue BOJBI;
12 — xpemnex 71 yCTaHOBKH BaKyyMHBIX TPyOOK Ha pame.

Tunsl U XapakKTePUCTUKHU COJTHEYHbIX BoAoHarpesareseil moxean CP-11

O0bem
Kon-Bo IInomane O6neM Bec
BOJIBI B Pazmeps! 1 MoHTaxa O0neMm,
Monens TpyOOK | morjomeHu | Oaka, opyrTo/
) cucreme, J*UI*B*T, mm Ky0.M
IIT. S, M I HETTO KT
I
CP-II-15 15 1,98 135 135 91/86 2350%1350%x1600x1550 0,61
CP-I1-20 20 2,64 175 175 114/107 2350%1800%x1600x1550 0,79
CP-11-24 24 3,17 210 210 139/129 2350%2050%x1600x1550 0,98
CP-I1-30 30 3,94 260 260 172/160 2350%2700%x1600x1550 1,12




CoJuHeuHblii BogoHarpeBareab Moaean CP-11 Bkjiiouaer:

1. Bax mns Boas! (TuapoakkymynsTop) - 1 mr.

Komnuiekt BakyyMHBIX TpyOOK (C TpexcioitHsIM OKpeITHEM) ¢ Heat Pipe;
Omnopnas pama-kapkac - 1 mr.

Kontpomnep TNC-2 - 1 mrt.

JlaTuuk TemMmepaTypsl BOJBI.

IIpenoxpaHUTENbHBIN KIIANaH.

OOpartHEIi1 K1amaH.
MarnueBsld aHoI.
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WHCcTpyKIus 10 MOHTaXy U KCIIyaTaluy — 1 mrT.
10.YmakoBKa — KapTOHHBIE KOPOOKH.

XapakTepucTuku BakyyMHol TpyOku 58*%1800 ¢ Tpexc/IOHHBIM MOKPbITHEM

}CprKTypa MOJTHOCTBIO CTEKJISTHHBIE KOHIIEHTPUYECKHE JBOWHBIE
KOAKCHaJIbHbBIE TDVOKH

Jltta | 1800 my

IBHGH.IHI/Iﬁ JuaMeTp TpyOKH | 58+0.7Mm

h‘onmnﬂa BHEIITHEH CTEKISTHHON TpyOKH | 1.84+0.15mMMm

IBHyTpeHHHﬁ JIuameTp TpyOku | 47+0.7mm

h‘onmnﬂa BHYTpPEHHEH CTEKISTHHON TpyOKH | 1.6+0.15mMm

|3(1)(’peKTI/IBHaﬂ IJIOLIA b | 0,13 M?

IMaTepHaJI CTEKJIa BBICOKOKAa4ECTBEHHOE OOPOCHIIMKATHOE CTEKIIO 3.3

| IIpou3BOANTENBHOCTD MOTJIONIAIOLIETO TOKPBITHS

II_IOKpLITI/Ie BHYTpPEHHEH 4acTH TpyOKH | TpexXcIoitHoe

yJIquHeHHoe COJIHCYHOC CCJIICKTHUBHOC IIOIJIOMIAIOIIEE 110~
OoCTaB HOKpBITI/IH TPY6KI/I KpBITI/IC: KOMITIO3UT ME€b — HepmaBeIomaﬂ cTallb — aJIIOMI/IHI/Iﬁ -
CU/SS-ALN(H)/SS-ALN(L)/ALN

|NICTOI[ HaHECeHUs DS peaxkTuBHOE (MarHeTPOHHOE) HAIBUICHNE
>91%: 0,93 ~ 0,96 (AM-1.5)

< 8%: 0,04 ~ 0,06 (80°C+1,5°C)

ICTeHeHI) IIOTJIOICHU A

II_IOTepI/I COJIHEYHOI'O U3JIYUCHUA

|

|

|
IVPOBCHI) BaKyyMa | P<5x107a
|N[aKCI/IMaJILHaH pabodas Temmepatypa | 260 — 300C°
|Pa60Ta MPHU HU3KKUX TeMIIepaTypax | - 35°C - 0°C (kpatkoBpemenHo ot -50°C)
|HOMI/IHaJII)HOC JIaBJIEHUE | 0.6MIIa
ICpeI[HI/Iﬁ KO2()PUIMEHT TEIMIOBBIX OTEPh | 0.4 ~ 0.6W/(m?°C)
IVCToﬁlmBOCTL K rpany | <35 MM
IVCToﬁlmBOCTL K IIeperpeBy | 400°C
ICpOK CITYKOBI | ~15-25 ner
|K0quecmo TpyOOK B cucreMe | 15-30 mT.

KoHCTpykuMsi  BaKYYMHOH  TpyOKH

CX0Xa C KOHCTPYKI[MEW CTEKJISHHOW KOJIOBI ras0norIoTHTEE

" BLICOKOCENEKTHBHETH
abcopOCUPYIOLHA
CcJ0H

TepMmoca. BakyymHble TpyOKH MOTYT OBITH C

OJHOCJIOWHBIM U C TPEXCIONHBIM IOKPBITHEM. -
. TIOTTIOLAFOLIE

TpexcnoifHple BakyyMHBIE TPYOKH, IO CpaB- croit

HCHHIO C OJHOCIIOMHBIMH, HUMCIOT Ooiiee BbI- m{tbpaxpacmn?x

COKYIO CTEICHb TIOTJIONICHUSI H BBICOKYIO Pr— OTPAXAOLMHA CIOH

TEPMOCTOUKOCT.

— - - -



B xaxnmayro TpyOKy BCTpoeHa MegHasi Tell-
nmoBast TpyOka (Heat Pipe) ¢ 3amastHHOI BHYTpH ee
IJIOCKOCTU JIETKO KUISLIEH M Hcnapstomencs

KUIOKOCTBIO. ConnHeunas OHEprus, norjouracMas

et o usoasyuossbii TPEXCIOMHBIM IIOKPBITUEM BaKyyMHOH TpyOKH,
menfoeod Mmpybiu

nmpeobpasyeTca B TEIUIOBYIO DHEPTHIO W Tepena-
eTcsl TeIUIoBO# TpyOke. BakyymHuas TpyOka ¢ Heat

npobia yanomuenus  Pipe (manmee — «remmoBast Tpy0a») moacoennHeHa
Mf"r:g&":"m &bix0d 2opsieii k Oaky. [lox BO3meiicTBHEM Temiia XUAKOCTh B
aaioMUHuceoe TEIUIOBOM TpyOe 3aKumaeT W mcmapsiercs B Bepx-

Ncudias cpeda actne

0x7a30asich, napnpeapawoemc"fggﬁogg‘?ﬂu G 9HEpPTrUI0 BOJAE, KOTOPOH 3alOJHEH HAKOIHUTEIh-

HIOIO 9acTh (KOHAEHCATOP), TJe OTAAET TEILIOBYIO

GO36DALAEINCH 6 HUNCHIOIO YA b DY

HeI 6ak. KoHaeHcaT )XKHIKOCTH B TEIIOBOH TPYy-

Oe mocine mepefadu Temja OMycKaeTcs BHU3, CHOBA HMCHapsercsa. DTOT IpoIlecc HOCHT IUKIMYECKUi XapakTep. Baky-

YMHBIE TPYOKH CJI€aHbl U3 BRICOKOKA4€CTBEHHOI'0, CBEPXIIPOYHOTO OOPOCHINKATHOTO CTEKJa, YTO oOecredynBaer 3a-

IIUTY WX OT TPajia M MEXaHWYECKUX IMOBPEXKICHUN. 3aoTHeHne 0aka X0J0JHOW BOIOW MPOU3BOANUTCS MO AABIECHUEM
13 MOJAIOIIETO TPYOOIIPOBOIA.

B cmyuae moBpexIeHUs WIN BBIXO/A U3 CTPOS OJHOM WJIM HECKOJBKHX TPYyOOK Bca cucTema OyAeT MpooKaTh

pa6OTaTI> C YMCHBIICHUEM €€ MMPOU3BOJUTECIBHOCTU HA JOJI0 MOBPEKACHHBIX pr6OK.

bak npjs Boabl

0ak 115t BOABI || JBYXCIJIOMHBII € yTEIUIUTENEM || Juamerp — 480 MM ||

MaTepua pasmepsl

Hepxkageromass crtanb SUS  304-2B

BHYTPEHHHH CIIOH Oaka N
TOJIIHUHON 1,2 MM

nuameTp — 370 MM

OKpalIeHHAas rajibBaHU3UPOBAHHAS
HapY>KHBIH c10i Oaka cTallb ¢ (QTOPYIIIEPOAHBIM IMOKPBITHEM | auaMeTp — 480 MM

Tonuuuo# — 0,41 Mm
TEMJIOU30JUPYIONINH CION | NMEHOMOJNypeTaH TonmuHa - S0MM
o6bem aka 135 1-300 1 Aoz i b/l reed 9**'31":3;“”
pabouee aBieHUE 0,4 MTIla : ' -
COXpaHEHHUE BBICOKOH TemrmepaTyphl B Oake | 72 dac. AU
NOTEPs TEMIIEPATYPbI BOJIBI B Gake 4°C-8°C B nenp . et e
Bremnuii cnoif 6aka COJIHEYHOI'O BOJAOHATPEBATEIS MOJICIU  a&xod ; ' - & hinod
CP-1I BBINOJIHEH U3 BBICOKOKAYECTBEHHBIX MATEPUATIOB — X0A. 806/ II| I I I I I I|||I I I 200, 8506/
HU3KOYTJIEPOAUCTOMN CTANIN ¢ (TOPYTIEPOTHBIM MOKPHITHEM,

OKpAalICHHBIH ralbBAHUYECKUM CIIOCOOOM.
OT10 0o0ecreunBaeT BHICOKYIO KOPPO3HHHYIO CTOMKOCTh M AIUTENBHBIA CPOK KCIIIyaTari. MeXay BHEIIHUM U BHYT-
PEHHUM CIIOSIMU 06aKa COBPEMEHHBIN HKOJIOTHIECKN YUCTBHIA MaTEpHall - IEHOMOINYPETaH, 00IaqaroNiii HanIyJITuMu
XapaKTePUCTUKAMU TETLTOCOepeKEeHUS.

Conneunsiit Bogonarpesatenb Moaenu CP-11 numeer nBa pe3rO0BBIX maTpyOKa: s BXO/Aa XOJOJHOW M BEIXOAA TO-
pstaeit BOJbI, 000pYAOBAaH MPEIOXPaHUTEIHHBIM KIAaHOM Ha ciydail cOpoca M30BITOYHOTO JABICHUS B CHUCTEME, Mar-
HUEBBIM aHOJIOM, KOTOPBIX 3amuInaeT 0ak OT KOPPO3HUH.

B mmxHeil gacTi 6aka ycTaHaBIMBaeTCS AAaTYMK KOHTpoJIepa

Pama: cOopHas KOHCTPYKIHS, U3TOTOBJICHHAS W3 rajbBaHU3MPOBAHHOW OKpAIICH-

N

HOM CTaly TOMIHHON 1,5 MM.

AAN

Murnovomnemrendeiiin Koarnannen TNC-? acvrirecTrRTgeT UETATTAKTVA TRELI



oOecrnednBaeT CTaOMIbHBIE U TOYHBIE pabodre XapaKTePUCTHUKHN, OTINYAeTCS CTHIIBHBIM JU3aiHOM.

KoncTpykius koHTposuiepa obecriednBaeT yao0HYI0 M OBICTPYIO YCTAaHOBKY. Y CTPOMCTBO IO3BOJSAET 3aaaBaTh 4
Pa3IMYHBIX BPEMEHHBIX TOUKH ITPH UCIIOIB30BAaHUH (PYHKIIMU BEIOOpA BPEMEHH HAarpeBa BOJBI, BBHIIIOIHITH TOCTOSHHBIN
WM OBICTPHIN HarpeB, HACTPAWBATh BEPXHUI M HIDKHUI Ipeenbl HarpeBa, a TakKe OCYIIECTBIIATh PyYHOE YIIpaBlIeHHE
HarpeBoM. IIpenycMoTpeHa 3aiuTa OT yTeuky TOKa, CAaMOTECTUPOBAHUE IIPH BKIOYEHUH, IPOBEPKA HANUYUS U IPUYHH
OTKa30B; UMEETCS JSHEProOHEe3aBHCHMas MaMsTh, BCTPOCHHBIA TaliMep M T. A. Ha nBeTHOM aucmiee ecTb MHIUKALMS
TEeMIIepaTypbl BOJBL.

KonTtponnep o0opynoBaH ITAaTHBIM IIHYPOM 3JI€KTPOIHUTAHUS ¢ BUIKOW. Po3eTka JODKHA MMETh KIIEMMY 3a3eM-
JIEHUS. U PAclojaratbCs B MeCTe, 3alULIICHHOM OT BJIard. Po3eTka ¥ HoJBElEeHHAsl K HEH 3J1EKTPOIPOBOJKA JOJKHBI

OBITH pacCUNTaHBl HA HOMHHAJIBHYIO MOITHOCT He MeHee 2KBT.

YcraHoBKa COJTHEYHOI 0 BOJAoOHarpeBarTe/id

Conneunsiii Bogonarpesarens CP-I1 npencrasmiser _ MPECOXPAHIIMERbHbII
MOEZHIS GBI %,-" FRITEEH
c000#i aKTHBHYIO CHCTEMY IO/ JaBICHUEM, KOTOpas yc- et =
TaHABJIMBACTCS HA OTKPLITOM BO31yXe. exod T g
XQROOHOT : ULZES
MecTo yCTAHOBKH COJTHEUHOI0 BOJOHATpeBaTe sl: SO0 &f-ﬁq}j‘éinxn} = |
* KpBIIIA IOMA U IPYTHX CTPOCHHH (IUIOCKAS WITH CKAaTHas); 3 HHHEE ?-— —
*  GaJKOHBI, APXUTEKTYPHBIE BBICTYIIBI 3[aHUS; 2 Tt TVFFL &1 '--..gm%mueu
8adnl
* 3emutsd (OTKPBITas AJIS COJTHIIA MECTHOCTB). L P Mo
KaOHFAD AT TP P - ITEEYe R
cnocobbl MOHTaXa mgyoe capaveai |
Ea0n
HPYOd RO |- 1) N 580 1) 0 O 0 4 0 A
xodedHall eodnl [ ]
Kpoais
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A, YCTAHOBRA PAMBI HA HARTOHHON Kphiiie N L -
f HIOHb . _— | T~ AcK CEBEP
HexoTopble peKOMEHAAUMH 110 MECTY YCTAHOBKH -— e
o ' \ / 7
. \
BaxHO! 4YacThIO COJTHEYHOTO HarpeBatess SABISETCS MOAAEPKU Aek / S X / 7 \moub
) 4 \ /
Barolas BaKyyMHbIE TpyOku pama. OHa obecreumBaeT MpaBUIBHBII & Wi / 3
\ 7/
~ 4 K -
YTOJI HAKJIOHA, a TAKXKe HEOOXOUMYIO KECTKOCTh KOHCTPYKIIHH. N X Y -
. . o . < NN | 2.7 )
KonmuecTBo BIpabaThIiBa€MOl COJIHEYHOH CHCTEMOW TEMIOBOM ceseproe S0 |7 A e
~
SHEPIUM 3aBUCHMT OT 1enoro psaa daxropos. K mommaromumes name- L ACAMWODUE X LUl A

HEHHUIO OTHOCST: YroJl HakjJIOHa OTHOCHTEIHHO TOPH3OHTAIHM M OPHEHTAIMIO COJHEYHOTO BOJOHArpeBareis (ciemoBa-
TEJIBHO, M CAMOH PaMbl) K CTOpOHaM cBeTa. KpuTepuem opueHTaIuu SBIseTcs a3uMyT.

YT01 HaKJIOHA — 3TO YIoJl MEX/Iy TOPU30HTANIBIO M COTHEYHBIM BOJOHArpeBaTeseM (OMOpHOW paMol ¢ BaKyyMHBI-



KOJIMYECTBO 3HEPTUU BOCHPHHUMAETCS PAMOM ¢ BAKYyMHBIMH TPYOKaMH MpPH PACIOIOKEHUH €€ MO MPSMBIM YTJIOM K
HaIPaBJICHUIO UHCOJSALUU. [TOCKONBKY yrojl MHCOJSLHUU 3aBUCUT OT BPEMEHU CYTOK M I0Jla, OPUEHTALUIO FeIH0yCTa-
HOBKH CIJIEZIyeT BBITIOJIHATH B COOTBETCTBHM C BbIcOTOH COJIHIIA B MEPHOJ MOCTYIUIEHUS HAWOOJBIIEr0 KOJIMYECTBA
coJIHeuHOM 3Hepruu. g eBponeiickoil yactu Poccun pekoMeHgyercs yroa HakiaoHa 40 -65°.

A3UMYT ONUCHIBAET OTKJIOHEHHE TeIMOYCTAaHOBKHM OT HANPABJICHUS Ha IOT; €CJIM COJHEYHas CHCTeMa OPHUEHTHPO-
BaHa Ha 0T, To a3uMyT = (°. YeM MeHbIIE OTKIOHEHHE OT HalpaBJIEeHUs Ha 10T, TeM Jydie. B naeane ciemoBano Obt
YYHUTHIBATh PEXXUM IOTPEOICHNS TEIUIOBOH 3HEPTUH (eciu 0oJbIe MOTpedaseTcs] yTpoM, TO JIydllle OpHeHTHPOBATh Ha
FOT0-BOCTOK U T.[.), HO HE BCETAa 3TO YETKO MOHATHO.

YcTaHOBKa CONHEYHOTO BOAOHArpeBaTels JOJDKHA OBITh BBINIOJHEHA TaKUM 00pa3oM, 4TOOBI HE3HAUHTEIHHBIM
OBLTO BO3/IEHCTBHE JAIONINX TE€Hb COCETHUX 3[aHNH, JePEBLEB, TUHUH IeKTponepesad u T.I1.

PexomenayeTcst 10 yCTAaHOBKHM COJHEYHOT'O BOJOHArpeBaTels yOequThes B IIETOCTHOCTH U paboTOCIOCOOHOCTH
THJIPABINYECKONH CHCTEMBI, B KOTOPOH OH OyIeT MOHTHpPOBATHCS, a TaKXKe NMPOBEPUTH OTCYTCTBHE YTeUeK W MPABHIIb-
HOCTb IMOJCOEIUHEHHNS BOJONPOBOIHOM CETH.

BHUMAHMUE! Bce canTexHHYeCKHE U JIEKTPOMOHTaXHBIE pabOThI JOIDKHBI MTPOBOIUTHCS KBaTU(UIIMPOBAHHBIM TIEp-
COHAJIOM.

¥YcranoBka CoTHEYHOTO BOJOHATPEBATEINS MPOU3BOAUTCS B COOTBETCTBHH C MAPKHUPOBKOMU, yKa3aHHOM Ha KOpIyce.

Pexomennyercst ycranaBnuBaTh CONHEUHBIH BOJOHArpeBaTeIh MAKCUMAIBHO OIM3KO OT MECTA HCIONb30BAHUS TOpsIeit
BOJIBI, YTOOBI COKPATHUTh TOTEPHU TEIUIA B TpyOaX MarucTpaiH.

COopka OmopHOH paMbl MPOU3BOAUTCS COTIACHO (hoTOrpadisiM U PUCYHKAM, BKJIIOYCHHBIM B HACTOSIIYIO HHCTPYKIIHUIO,
C IIOMOIIBI0 OONITOB U TaeK, MPUIATAEMBIX K KOMIIICKTY paMbI-KapKaca.

I/IHCTDVMeHTbl U MaTepHaljibl, KOTOPbIC l'lOTpeﬁVlOTCﬂ BO BpEMsi MOHTAaKa COJIHCYHOIO HarpeBarTeJisl: TKa-

HEBBIC IICPUYATKU, METAJUIMYECKNUE COCANHUTEIILHBIC I€TAIA, racyHBIN KJII04Y, )KUJKOC MbLIO/MbLIbHBIN pacTBOp U T. O.

OcHOBHBIE YCTPOIICTBA M MATEPHAJIBI, TPeOYyeMBIe 1JIsl YCTAHOBKH

Knamanpl: a5 BEIMOTHEHUS MOHTaKa JAHHOW COTHEUHOM CHCTEMBI MOTpedyeTcs 6 KIamaHoB:

* | ogHOXO0MIOBOI (0OpATHBEIN) KIIallaH BKIFOYEH B KOMIUIEKT ITOCTABKH CHCTEMEI;

* 1 npegoxpaHUTENbHBIN KJIalaH BKIIOYEH B KOMIUIEKT TOCTABKH CHCTEMBI;

* 1 cMmecuTenbHBINM KpaH (Ha KaXAyl0 TOYKY pa3dopa BOABI, YTOOBI CMEIINBATh XONOAHYIO H TOPSIYYIO BOAY
710 KOM(OPTHOU TeMIIepaTypsl);

* 3 mapoBbIX KpaHa (ABa 11 TPyOBI C XOJIOJHOW BOJHOM, OJIMH ISl TPYOBI TOpsideii BOJIBI);

*  PEKOMEHJyeTCS: CMECHUTENh/CMECUTENH C TEPMOPETYIATOpaMH (YCTaHABINBAIOTCSA B TOUKaxX pa3dopa BOIBI
Ut KoM¢opTa 1 6e301MacHOCTH UCTIONB30BAHNS TOpsTUeii BOJIBI CTAOUIBHON TEeMIIEpaTyphl).

Tpy6a: Meanas Tpy0a 115 M0oJa4M XOJIOAHOM BOJBI B 0aK-THAPOAKKyMYJISTOP; MOABOASIIAS YacTh TPyOsI (MecTo
COeIMHEHHUS TPyObl M Oaka-THAPOAKKyMyJSTOpa) MOJDKHA OBITh HM30JMPOBAHA BOJOHENPOHHUIIAEMBIM 3JIACTUYHBIM
YIUIOTHUTEIBHBIM KOJIBIIOM M3 HEOIIPeHA MIIM JAPYTOH pa3HOBUIHOCTH KaydyKa TonmuHo#i 3/8” (= lem).

B cnyuae ucnonb3oBaHus TPyObI, M3TOTOBICHHON TOJBKO W3 MOJMBHHUIXJIOPHIA, TPYOOIIPOBOJ M COEAMHUTEINb-
HBIE JIETaJIN JOJKHBI UMETh BBICOKHE MTOKA3aTeNId MPOYHOCTH, TETIIOCTOMKOCTH, CTOHKOCTH K BO3JIEMCTBHIO YIbTpadu-
0JIETOBOTO U3ITyUYEHHUs, MAKCUMaIIbHOE pabouee JaBICHHUE TOJDKHO OBITh PaBHO 6 Kr/cM>.

PEKOMEHJIAIMSA: Tpy0Oa nomwkHa OBITh yCTaHOBJIEHA C MUHUMAIBHBIM KOJHYECTBOM M3THO0B M KOJIEH.

INPUMEYAHHME: B ciydae HCIIONB30BaHUS TPYOB! M apMaTyphl W3 NOJMBUHIIXIOPHAA BAXKHO, YTOOBI B COEIH-
HEHUSX UCTIOIH30BAIUCH KIIEH U KIIEAIINe MaTepHaibl, pPEKOMEH/IyeMble TOCTABIIUKOM TAaKUX M3/EIIHH.

B cirydae ncnonp30BaHUS METAIUIMYECKUX TPYO 1Mo pe3b0y A TepMeTH3aINH Pe3bOOBBIX COSIMHEHNN PEKOMEH-
JyeTcs MPUMEHATh YIUIOTHSIOmYIo JIeHTY (DYM nenty).

KonmuecTBo coequHeHn U IIMHA TPYO 3aBHCHT OT KOHKPETHBIX YCIOBUH YCTaHOBKH.

BaxxHO 03HaKOMHUTBCS C HPUIAra€MOM CXEMOW C LENbI Ipa-

BUJIBHOTO PACIIOJIOXKCHUS BHEIITHUX KOMIIOHCHTOB MOHTAa)Xa CHCTEMBI

U UX pa3MeneHus B 0aKke-aKKyMyJIsSTope.

IIpumeyanmne: Ecnu cosHewHBIN BOJOHArpeBaTenb OyAeT HC-
MOJIb30BATHCS] B CUCTEME C HU3KHM JaBlieHHEeM (Hampumep, XO0JIOAHas
BOJa TOJaeTcd He W3 MarucTpajgbHOro TpyOONMpoBOja, a W3 HAKOIH-

TCIBHOT'O 63.Ka), TO HWXKHSS YaCTh HAKOMHUTEIBHOM €MKOCTH JOJIDKHA




PacnakoBka o0opyaoBanust
[Tocne ompenenenust Mecta pa3MeNIeHNs] COJHEYHOT'O HAarpeBaTels COTIAaCHO PEKOMEHAAIMAM, MPUBEICHHBIM B
"TpeboBannsax k cucreme u ee ycraHoBka'", AKKYPATHO otkpoiiTe KOpoOKH.

1) HarpeBaTejibHbIe TPYOKH:
Buumanue! Kax uoenmuguyuposams Kauecmeo 6aKyyMHslX COTHEUHBIX MPYOOK:

1. LIBer TpyOKm qOMKEH OBITH pABHOMEPHBIM.

2. IlpoBepbTe, He MOBPEXKACH JIM 3aMassHHBIA KOHEIl TPYOKH.

3. IlpoBeppTe cBeueHHE BaKyyMHOW TPYOKH: €CIM Ta30MOTNIOTHTENh BaKyyMHOH TpyOKHM HE CBETHTCSH, TO B TpyOKe
CTETIeHb BaKyyMa HM)KE€ HOPMBI; €CJIH Ta30IIOTIOTUTENh Ha TpyOKe Oemslii min Oenecslil, ToO BaKyyMa B TpyOKe HeT.

-

eazonoziomumend 8 nopsoxe,
mpyoKa ucnpasHas

<«—

caszonozciomumenlvb paspyulen, \

mpybKa HeucnpasHas .

4. KagectBeHHas BakyyMmHasi TpyOKa, IpOJIekaB HECKOIBKO YacOB Ha COJIHIIE, CHAPYKHU OCTaeTcs mpoxiaanas. Ecim
TpyOKa Harpeercs, To OHa IIOBPEXICHA.
2) bak: 3) Kapkac / pama: mocTaBisieTcsi B pa300paHHOM BHJIE B

\

MoHTAakK COJTHEYHOI'0 BOoAOHarpeBaTeJisd

OTIENbHOHN YIIaKOBKE.
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1- mpegoXpaHUTENbHBIHN KJamnaH, 2- MarHueBbIi aHoJ, 3- 2 5
\-z 3

OJIHOXOJ0BOM KpaH, 4- JaTYUK KOHTpOJIepa ,6—
YIUIOTHUTEIBHOE KOJIBIO B MECTE COeIMHEHHs TpyOKH U
Oaka, 7 — KOJBLO AJIsl KPEIJICHUs] BAKyyMHOH TPYOKH K

pame.

ITocne BH3yanbHON MNPOBEPKU KOMIUIEKTHOCTH
obopymoBaHus, mepeianuTe K cOOpKEe OIMOPHOW KOH-

CTPYKLUHU.



Ilocne Toro, Kak KOHCTPYKIHSI paMbl OyAeT JKeCTKO 3aKperuieHa, CHUMaWTe TalKH C
HIDKHEH JacTu 0aka i BOABI M YCTAHOBHUTE €r0 HABEPXY PaMbl. 3aTE€M IOCTaBHTE
railku Ha MECTO, IOCTEIIEHHO 3aTATUBasl UX B HIKHEHN yactu BopoHarpesarens. [1on-

HOCTBIO 3aTAHYTh FAHKU HYKHO Oy/eT IOCiIe yCTaHOBKH BaKyyMHBIX TPyOOK Ha pamy.

VYcTaHOBUTE YEpHBIE KPYIJIbIE IIACTUKOBBIE KOJbLA IS KPEIUICHUs BaKyyMHBIX TpY-
00K Ha TOPH3OHTAIBHYIO IJIAHKY C OTBEPCTHSMHM JUI Kpeleka, PacHoJOXEHHYIO B

HIKHEHN 4aCTU paMBbl.

Ilepen ycTaHOBKOH BakyyMHBIX TPYOOK HaJ€HbTE Ha CTEKISHHYIO TPyOKy udepHOe
CHJINKOHOBOE KOJBIO; A1 3((EeKTHBHOCTH TEIMJIONEpeaayd MEIHBIH HaKOHEYHHK
TEIUIOBOM TPYOKH, BBICTYNMAIOMNI W3 BaKyyMHOH TpYyOKH, CMa)XbT€ TEpPMOIACTOH, a
JUISL yA0oOCTBa MOHTa)Ka BEPXHIOIO 4acThb CTEKJISHHON TpyOKW (IpHMepHO Ha 5-7 cM)

CMaXbTC JKUAKHM MBIJIOM.

OcTOpOXXHO BCTaBbTe TPyOy B 0Oak, MEJIEHHO M MATKO, 4YTOOBI HE MOBPEAUTH TPYOY,
MMOBOpaYNBaiTe €e B HAIIPABJICHHUH 110 YACOBOH CTpEIKe, JiepXkKa BaKyyMHYIO TpyOKy 3a
CPEIHIOI0 M HIDKHIOIO YacTh /IO MPOHUKHOBEHHUS MEIHOTO HaKoHeuHnKa B Oak. Ilocie
3TOTO YCTAaHOBUTE YEPHOE CHJIMKOHOBOE YIIIOTHHUTEIHHOE KOJBIIO B MECTO COeIMHe-

HUS TPyOKH ¢ 6aKoM.

Korna BakyymHast TpyOka Oyner ycraHOBiIeHa B 0ak, B INIACTUKOBOE KOJIBIIO, yCTa-
HOBJIGHHO€ B HIDKHEH YacTH paMbl, 3aBUHTUTE IMOAAEPKUBAIONIYI0 TPYOKYy YepHYIO
TUTACTUKOBYIO YAIIECUKY.

Takum 00pa3oM yCTaHOBHUTE MOOUYEPEAHO BCE BaKYYMHEIE TPYOKH.

PEKOMEHJAIINMA:

i MoHTaX KOMIIAKTHOI'O COJHEYHOI'O Harpe€BaTeiidl MpPpOU3BOJUTE B MNPOXJIaJHYIO IOTOAY mmbo B IMpOXJIaTHOC BPEMA
cyrok. He JnoIyckaiiTe HarpeBa BaKyyMHBIX TPYOOK Ha COJHIIE NpPH MOHTake. BHUMaHMe: naxe

HarpeThie Ha COJHIIE CHAPYKHU MCIPABHBIC BAKYYMHBIC TPYOKH BCETIa OCTAIOTCS XOJIOTHBIMH.
* [lo OKOHYAaHWUU MOHTa)Ka CHCTEMBI 3alIOJTHUTE 0aK BOJOH M MPOBEPHTE CUCTEMY Ha T€PMETHUYHOCTb.
* He BeiOpaceIBaiiTe ymakoBKy 710 OJHON COOPKH CHCTEMBI.
NH®OPMALMUA: Ilocae ycTaHOBKH CUCTEMBI BAKyyMHBIE TPYOKH O4€HBb PEIKO BBIXOJAT U3 CTPOS, TaK KaK B HUX HET
BOJBL.

Mepbl 0€30IaCHOCTH IIpH1 110Jb30BaAHUHU COJTHCYHBIM BOJOHaArpeBaTeJicM
Onextpuueckas 6e3omnacHOCcTh COTHEYHOTO BOJIOHATPEBATEINS TAPDAHTHPOBAHA TOJBKO MPHU HaIHYUH 3((HEKTUBHOTO 3a-

3eMJICHHS, BBIITOJIHEHHOTO B COOTBETCTBHH C JACHCTBYIOIIUMHU MTPABHIAMH MOHTaXa JIEKTPOYCTaHOBOK.
B nensx anexkrpuueckoil 6€30MaCHOCTH MPH AKCIUTYaTallud COJIHEYHOTO BOJOHArpeBatens HeoOxoaumo cruenath dddex-
THBHOE 3a36MJICHHE B COOTBETCTBUU C JEHCTBYIOIIMMH MPABUIIAMU MOHTaKa dJIEKTPOYCTaHOBOK.

Hpu omcymcmeuu 3a3emjaenusn IKcniayamauui COJHe4YH020 eodonazpeeamejm npedcmawmem ONACHOCMb HCU3HU U

300possio itodeii! B ciyuae oTCyTCTBUS 3a3eMJICHUS TIPOJABEI] HE HECET OTBETCTBEHHOCTD 32 HU3Hb U 3JJOPOBBE JIIOJICH.

CaHTexHHUYecKas MMOABOAKA M 3allOpHAsA apMaTypa JO0DKHBI COOTBETCTBOBAThH IIapaMeTpaM BOJONPOBOJHON CETH U MMETh
HE00XOAUMEBIE cepTU(UKATHI KaueCcTBa.

lel MOHTAXKE H IKCILIYyaTalluUHU CoJiHeYHOT 0 BoJoHarpeBare/id HE JOIMYCKACTCHA:

- CHUMATh 3allUTHYIO KPBILIIKY KOHTPOJIJIEPA P BKIOYEHHOM 3JIEKTPOIUTaHHH;
- ucnonb30BaTh CONIHEYHBIH BOJZOHArpeBaTeIb 0€3 3a3eMIICHUS;
- moakto4YaTh COJIHEYHBIH BOJAOHATrPEBATENb K BOAOIPOBOJHON CETH C IaBIeHHEM OoibIie 6 6ap;

- UCIIOJIb30BaTh CMECHHBIC ACTAJIN U Y3JIbl, HC PECKOMECHJOBAHHBIC HpOI/I3BOZ[I/ITCJICM;



nojaeTcs U3 TpyooIpoBoa He MUThEBask BOJA;

- I3MEHATh KOHCTPYKIHUIO 1 YCTAHOBOYHBIE pa3Mephl KpOHIITEHHOB COTHEUHOTO BOJAOHATPEBATEIISL.

O01as cxema coeJHHEeHU M

IIpu ycTaHOBKE ATOM CHCTEMBI MOACOCTUHUTE MOJATy BOJABI K TpyOe, HaXoasmeiics BHU3Y 0aka (¢ METKO# BXoaa

MOIaYu XOJIOAHOU BOJbI). [ITOTHO 3aTAHUTE MpedOXpaHUTENBHBIN KilanaH HaBepxy Oaka. [lociie 3aBeprieHmnss MOHTaxXa

COCTMHEHUM, OTKPOUTE IPEHAKHOE OTBEPCTHE MPEIOXPAHUTEIHHOIO KIanaHa, YTO0k COPOCUTH JaBieHUe u3 Oaka. 3a-

KpOWTe OTBEpPCTHE TIOCTIe TOT0, KaKk 0ak OyZeT 3aroJIHeH BOJOH.
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