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Mpegucnosue

1 NOArOTOBJIEH ®eaepanbHbiM rocyaapCTBEHHbIM YHUTAPHLIM NpeanpusaTuem Bcepoccuickuii Ha-
YYHO-UCCEeA0BaATENLCKMIA UHCTUTYT CTaHgaptusaumm u ceptudpukaumm B mawmHoctpoenun (BHUNHMALL)
1 OTKPbITBIM aKLMOHEPHBLIM 0BLLECTBOM «Hay4yHO-UCCneaoBaTenbCkMii MHCTUTYT SHEPreTUYEeCKUX Coopyxke-
Huii» (OAO «HUMIC») Ha ocHOBE COBCTBEHHOrO ayTEHTUYHOTO NepeBoAa Ha PYCCKWIA A3bIK aHrNoA3bIYHON
BEPCUU MEXOYHAPOAHOr0o CTaH4apTa, YKa3saHHOro B NyHKTe 4

2 BHECEH TexHu4yeckum koMuteToM no ctaHgaptusauumn 330 «Mpouecckl, 060pyaoBaHUE 1 SHepreTH-
YecKue CUCTEMbI Ha OCHOBE BO30GHOBMAEMbIX MCTOYHMKOB SHEPTUU»

3 YTBEPXJEH 1 BBEAEH B IENCTBUE Mpukasom deaepanbHOro areHTCTBa N0 TEXHNYECKOMY pe-
rynupoBaHuto nu Metponorumn ot 23 uoHa 2015 r. Ne 17-nHeT

4 Hactosiumin crangapt siBnsietca MoagMdUUUpPOBaHHbIM N0 OTHOLLIEHMIO K MEXAYHApOAHOMY CTaHAapTy
MCO 9806-2:1995 «MeToabl UCMNbITAHUI CONHEYHBIX KONNekTopos. YacTe 2. Mpoueaypbl KBaNMMUKauMOoHHbIX
ucnbiTaHui» (ISO 9806-2:1995 «Test methods for solar collectors — Part 2: Qualification test proceduresy),
nyTeM U3MEHEHWA OTAESNbHbIX hpa3s (CNOB, 3HAYEHUIN NOKA3aTenNen), KOTOPbIE BbIAENEHbI B TEKCTE KYPCUBOM.

B HacTOoswmi ctaHaapt He BkmlodeHa Oubnvorpadua NCO 9806-2:1995 B COOTBETCTBUM C
FOCT P 1.7—2008, CCbINIKM HA COOTBETCTBYIOLLME JOKYMEHTbLI B TEKCTE OTCYTCTBYIOT.

BHeCeHWe yka3aHHbIX TEXHUYECKMX OTKITOHEHUI HAMPAaBMEHO Ha Y4ET 0COBEHHOCTEN 0OBEKTa M acnekTa
cTaHaapTuU3aumm, xapakrtepHolx Ans Poccurckon deaepauymn

5 BBEJJEH BIMEPBbIE

lMpasuna npumeHeHuUss Hacmosweeo cmaHdapma u rnpoeedeHus e20 MOHUMOPUHaa yCmaHoeseHbl 8
FOCT P 1.16—2011 (pa3denbi 5 u 6).

dedepanbHOE azeHmMemeo o MexHUYEeCKOMy pe2ynuposaHulo U memposnozauu cobupaem ceedeHust
0 NPaKkMu4eCcKoOM NPpUMEeHeHUU Hacmosuwez2o cmandapma. [arHble ceedeHus, a makxe 3amedaHus U rnpeod-
noxerusi no codepxanulo cmaHéapma MOXHO Hanpasums He no3dHee, yem 3a Oeesmb mecsyes 00 uc-
meyeHus cpoka eeo Oelicmeus, paspabomyuky Hacmosuweeo cmaHdapma no adpecy: 123007, e. Mockea,
yn. leHoeuHa, 0. 4 u e ®edepanbHoe azeHMCMeo N0 MEXHUYECKOMY peayrnupoeaHulo U Memposioauu o
adpecy: Jlenurnckuli npocnexkm, 0. 9, Mockea B-49, I'Cl1-1, 119991,

B cnyyae ommeHbl Hacmoswe2o cmaHfapma coomeememeyiowee ysedomneHue 6ydem onybnuxo-
8aHO 8 eXeMeCa4YHO u3dasaeMoM UHOPMAaUUOHHOM yKazamene «HauyuoHanbHble cmaHO0apmbi» U XXypHa-
ne «BecmHuk mexHu4eckoz0 peaynuposaHusy. YeedomneHue bydem pasmewieHo makxe Ha ogpuyuarnbHOM
catime ®edeparnbHO20 azeHmMemea o MEexXHUYECKOMY pezynuposaHuio U Memposnoauu e cemu ViumepHem

© CrangaptuHdgopm, 2015

Hacrosimin ctaHaapT He MOXET ObiTb NOMHOCTLIO UM YACTUHHO BOCMIPOM3BEAEH, TUPAXUPOBAH U pac-
NPOCTPaHEH B kayecTBe ohuLuManbLHoro usaanus 6es paspewwenus deaepanbHOro areHTCTBa No TEXHUYECKO-
MY PerynmpoBaHuIO 1 METPOSIOrnN
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BBeaeHue

ﬂOJ’]I‘OBeHHOCTb N HaAE>XHOCTb CONTHEYHbIX KONMNEKTOPOB U CUCTEM COJTHEYHbLIX KONNEKTOPOB UMEIOT BaXK-
HO€ 3Ha4YeHue Npu oLeHKe KavyecTBa CONHEYHOWN CUCTEMbI TEMMNOCHADXEHUS.

KonnekTop fOMmKEeH NPOTMBOCTOSATE MHOXECTBY BO3AENCTBUIM, KOTOPbIE MOTYT ObITb YETKO ONPEAEneHbI
¥ NPOCYUTaHbI, TAKWE KaK BbICOKOE BHYTPEHHEE AABNEHWNE XMAKOCTH, BbICOKME TEMNEPATypbl U BNAroHenpo-
HMLAeMOCTb. McnbiTanus, KOTOPbIE YCTAHABMMBAKOT CNOCOOHOCTbL KOMMEKTOPa NPOTUBOCTOATL TAKUM BO3AeW-
CTBUAM, MOMYYMIIN HAa3BaHUE «KBANMPUKALMOHHBIEY.
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NPEABAPUTENbLHBIA HAUMWOHANBHBIA CTAHAOAPT

Bo3oOHoBnNsieMas 3HepreTuka

YCTAHOBKN COJIHEYHBIE TEMNOBLIE N UX KOMNOHEHTDLI

MeToAbl UCNBLITAHUIA CONTHEYHBbIX KOMSEKTOPOB
YacTtb 2
Mpoueaypb! KBaNUMUKaALMOHHBLIX UCNbLITAHUNA

Renewable power engineering. Thermal solar systems and their components.
Test methods for solar collectors. Part 2. Qualification test procedures

Nara BBegenuss — ¢ 2016—07—01 no 2019—07—01

1 O6bnacTtb NnpUMeHeHust

Hacrosimii ctaHgapT ycraHaBnuBaeT METOAbI KBANM(PUKALMOHHBIX UCNbITAHNIA AN onpeaeneHus cno-
COOHOCTW CONHEYHOrO KONNEKTOpa NPOTUBOCTONATL BO3AEHCTBUIO AErpaaupYIOLLUX areHToB.

HaCTOF{U.I,VIVI ctaHaapT NPpUMEHNUM KO BCEM TUNam CONMHEYHbIX KONNEeKTopoB, BKNio4asa Te, B KOTOPbIX
aKKyMynaTop Tenna KOHCTPYKTUBHO BKIIOYEH B KOMIEKTOP, HO HE MPUMEHUM K KONNEKTOpaM C KOHLIEHTpaTo-
pamMu n CUCTEMON CIIEXEHUS 3a COSHLEM.

HacTosiwuii ctaHaapT onpeaensieT MeToabl KBanuPuKaLMOHHbIX UCTILITAHNIA KOMNEKTOPOB MPU YETKUX
U NOBTOPSIOLLUMXCA YCIOBUAX, HO HE BKIMIOYAET KPUTEPUU NPOXOXKAEHUA/HENPOXOXKAEHUSA MO pedynbratam uc-
NbITaHUA.

2 HopmaTtuBHbIe CCbINKU

B HacTosem ctaHaapTe ucnonb3oBaHa HOPMAaTMBHAA CCbIfKa Ha CNeayioWMii HaLMOHaNbHLIN CTaHAapT:
FOCT P 51594—2000 HempaduuyuoHHas sHepzemuka. ConHedyHas sHepezemuka. TepmuHb! U onpede-
neHus (ISO 9488:1999, NEQ)

MpumedaHue —Ipu nonb3oBaHNU HACTOALLMM CTaHAAPTOM LienecooGpasHo NPpoBepUTL AEHCTBUE CCLINOYHBLIX
CTaHzapToB B MHEOPMALMOHHOM cucTeMe OGLLETO NOMb30BaHUS — Ha oduLManbHoM caiite PefepanbHOro areHTCTsa no
TEXHUYECKOMY PETyNMPOBaHUI0 M METPOJIOTUN B CETU MIHTEPHET UNK NO eXerogHoOMY UHGOPMaLMOHHOMY ykasaTento «Ha-
LMoHasIbHble CTaHAapThi», KOTOpbIi onyBriMkoBaH Mo COCTOSHUIO Ha 1 siHBapA TEKYLLero rofa, 1 no BeiNyckam exemMecsy-
HOTO MHOPMAaLIMOHHOrO ykasaTens «HauuoHansHble cTaHaapTbi» 3a TekyLuuil roa. Ecnu 3aMeHeH CCbINoYHbIN CTaHAapT,
Ha KOTOpbIW flaHa HefaTWpoBaHHas Cchlfka, To PEKOMEHAYETCA UCMONb30BaTh AEHCTBYHOLLYIO BEPCUIO STOMO CTaHaapTa
C Y4ETOM BCEX BHECEHHLIX B JaHHY0 BEPCUI0 U3MEHEHMIA. ECNIM 3aMeHeH CCLINOYHbIA CTaHAaPpT, Ha KOTOpbIi AaHa AaTu-
poBaHHas cchinka, TO PEKOMEHAYETCS UCMONb30BaTL BEPCUIO STOMO CTaHAapTa C YKasaHHbIM BhbLLE FOAOM yTBEPXAEeHUs!
(NpuHATUA). ECcnn nocre yTBepXKAeHWUs HAaCTOSLLEro cTaHAaapTa B CCbINIOYHLIA CTaHAAPT, Ha KOTOPbLIK AaHa AaTupoBaHHas
CChIfka, BHECEHO U3MEHEeHWe, 3aTpar1BatoLLee MonoXeHue, Ha KOTopoe aHa CChiNka, TO 3TO NONoXeHUe peKOMeHAYeTcs
NPUMeHsATb Ge3 yueTa JaHHOTO U3MEHeHNs. ECnu cChiNoYHbIi cTaHAapT oTMeHeH Ge3 3ameHbl, TO NONoXeHUe, B KOTOPOM
JaHa cchlifika Ha Hero, PEKOMEHAYETCS MPUMEHSTE B YacTu, HE 3aTparuBaioLLeid 3Ty CChINKY.

3 TepMuHbI U onpeaeneHus

B HacTosweM cTaHaapTe npumeHeHsl TepMuHbl no FOCT P 51594.

4 Oowme nonoxeHust

McnbiTaHnsa gomkHbl ObITb NPOBEAEHbI B NOCNEA0BATENBHOCTH, yKa3aHHOW B Tabnuue 1, ucnonb3ya Tpu
konnektopa (A, B u C) mo6oro Tuna.

W3paHue oduumnanbHoe
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HekoTopble UcnbITaHUs MOTYT ObITh NPONYLLEHbI NPU COTMAacun BCEX y4aCTBYIOLLMUX CTOPOH AN NO YCMO-
TPEHWIO UCnbITaTeNbHOM Nabopatopun. UsmeHeHUs B NOCNe 0BaTENbHOCTU UCNLITAHNIA A0MKHBI GbITh 3aNpo-
TOKONWPOBAHbI B PE3YNbLTATaX UCMLITAHUA N A0MKHBI GbITh YKa3aHbl MPUYNHBLI STUX U3MEHEHUN.

[N HEKOTOPbIX KBAnNMMUKALMOHHBLIX UCMbITAHWI B KOHCTPYKLMIO KONMEKTOPA, BO3MOXHO, MPUAETCs
BHOCUTb HEKOTOPbIE U3MEHEHWS, HAaNpPUMEp, CBEPNUTL NO3aaN KONNEKTopa OTBEPCTUE ANSA YCTAHOBKU AaTuu-
Ka n3MepeHns TeMneparypbl nornowaiowein nosepxHoctu (Mr). Mpu sToM HEO6X0ANMO NPOABNATL OCTOPOXK-
HOCTb, YTOGbI rAPAHTMPOBATb, YTO NI0G0E KOHCTPYKTUBHOE M3MEHEHWUE HE UCKA3UT Pe3ynbTaThl NOCAeaYoLmMX
NPUEMOYHBIX UCNBITAHWUIA, HAMPUMED, HE AaAyT BOJE NONaaaTh B BOJOHENPOHULAEMbIN KONNEKTOP.

MpumevaHune — [HaHHasa nocnenoBaTenbHOCTb UCMbITAHUA onpeaeneHa ¢ y4eToM MUHUMU3auum satpar, obe-
cnevyuBada NpuU 3TOM BO3MOXKHbIE NOCNEACTBUA KaXaoro gerpagupyrowero BO3JeNCTBUS, KOTOpble MOTyT ObITb OueHeHbl B
nocnegytowiem ncnbiTaHUK.

Tabnuya 1—MNocnegoBarenbHOCTb UCTLITAHUNA

MocneposaTenbHOCTL Pasnen Ucnbitanue Konnektop

1 5 BHyTpeHHee gaBneHue A

2 6 MpenentHbiit Harpes? A

3 7 McneiTaHne Ha BosfeiicTBUe aTMOChEpHBIX YCrnoBuii2 A,BuC

4 8 BHewwHwit Tennosoit yaap 9 A

5 9 BHyTpeHHuWi1 Tennosoii yaap A

6 10 BnazoHenpoHutaemocme A

7 1" Mopo3socTolikocTb A

8 5 BHyTpeHHee gaBneHue (NOBTOPHOE UCNbITAHUE) A

9 — TennonpoussoauTensHOCTLY) A

10 — Yaaponpo4HOCTb (OnuMoHarnsHo) AvnuB

11 —_ BakniouuTensHan NpoBepka A BucC
1) Ans opraHuyeckux MM ncnbiTaHUA Ha NpeAenbHBIN HarpeB [OMKHbI BbiTh BLIMOMHEHb! NEPBLIMU, YTOBLI ONpefen1TL
paBHOBECHYIO TeMMnepaTypy Konnekropa, Heo6xoauMyo ANSA UCNBITaHUS! Ha BHYTPEHHee fjaBlneHue.
2 McnbiTaHns Ha BHELUHWE 1 BHYTPeHHUE TennoBble yaapkl MOryT 6biTb 06beiMHEHbI C UCTIbITaHUeM Ha Bo3fieiicTBIe
aTMocdepHbIX YCIOBUI UMW UCTbITAaHWEM Ha NPeAenbHLIA Harpes.
3) UcnbiTaHus Ha TEeNNonpou3BoAUTENBHOCTL AOMKHBLI NPOBOAUTLCA B COOTBETCTBUM C [1] 1 [2] ANA OCTEKNEHHLIX U He-
OCTEKMEHHbIX XXUAKOCTHBIX KOMNeKTopoB U [3] 1 [4] ANA cUCTeM, B KOTOPbIX aKKyMyIsiTOp Tersia KOHCTPYKTUBHO BKIIOYEH
B KOMNeKTop.

5 UcnbiTaHKe Ha BHYTPeHHee AaBneHue Ans MeTanIyeckomn normnow o ein
NOBepPXHOCTHU

5.1 XKMOKOCTHbIE KONMeKTopbl C MeTaNNUYeCcKoOn nornouaruen NOBepxXHOCTLIO

5.1.1 LUenb

MM gomkHa ObITb UCMIbITAHA AABRNEHUEM, YTOObI OLEHUTb BENUYUHY AABMNEHUS, KOTOPYIO OHA MOXKET Bbl-
AepxXuBaTtb NPU SKCMnyaTaumn.

5.1.2 O6opyaoBaHue u meTogmka

YcraHoBKa, npuseaeHHas Ha pucyHke A.1, COCTOUT U3 UCTOMHUKA rMAPaBNUYECKOro AaBneHus (anek-
TPMYECKOr0 UNU PYYHOro Hacoca), NPeAOXPaHMTENBHOrO KnanaHa, NepenyckHoro KnanaHa n MaHoMeTpa co
CTaHAapTHOM NOrpeLHOCTbIO MeHee YeM 5 %. MepenyCckHOW KnanaH UCNoNb3yeTca ANA BbiNyCcka BO3ayxa U3
M nepea Hayanom ucnbiTanuin. Metannuyeckaa MM aomkHa ObITb 3anonHeHa BOAOW NPU KOMHATHOW TEM-
nepatrype u repmMeTusnpoBaHa Ans UCNbITAaHUA AABNEHUEM B TEYEHUE UCILITATENbHOrO nepuoaa. JaeneHue
[OIDKHO NMOAAEPXKMBATLCS B TEYEHME BCEro BpeMEeHM ucnbitanui, a MM gomkHa ocMaTpuBaTbCa ANsi yCTaHOB-
neHus B3gyTuin, gedopMmaumin unu TPELLUH.

2
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5.1.3 YcnoBua npoBeaeHUS UCNbITAHUNA

5.1.3.1 TemnepaTtypa

Metannuyeckue MM gomkHbl ObITb UCNBITAHLI AABMEHMEM MPU TEMNEpaType OKPYy>Kalowen cpeabl B
aunanasoHne ot 5 °C go 30 °C.

1 — UCTOMHUK MMAPaBMUYECKOro AaBrieHNs; 2 — NpeoxXpaHuTenbHbIl knanaH; 3 — MaHoMeTp; 4 — TpyGonpoBoA, 3anevaTaHHblil ¢
HaKWAHOW raikon; 5 — konnekTop ¢ HeopraHuyecko MI; 6 — Bo3AYLUHbINA BbINYCKHOW KnanaH

PucyHok 1 — OnucaHue cxembl Ans UCMbITaHUA Ha BHYTpeHHee AaBrneHue metannuyeckux M1

5.1.3.2 NaeneHue

McnbiTaTenbHOE aaBneHne omkHo ObiTh B 1,5 pasa Gonblue MakcuManbHOro paboyero aaBneHus Kor-
NEKTOpa, YKa3aHHOro U3roTOBUTENEM.

McnblTaHne gaBneHneM A0MKHO npoaomkarbcsa 10 MUH.

5.1.4 PesynbraTthl

Konnekrop gomkeH OblTb OCMOTPEH OTHOCUTENBLHO YTEYKW, B3ayTUA U gecdopmaumin. B npotokon uc-
NbITAHUIA AOIMKHBI ObITb BHECEHbI Pe3ynbTaTbl OCMOTPA, 3HAYEHUS UCMLITATENbHOTO AaBreHus U Temnepa-
Typbl, NPOAOINKUTENBHOCTb UCMbITAHUA. Ecnn npuMeHAeMo€e ucnbiTatenbHOE AaBlieHUe ObINO MeHbLUe YeMm
B 1,5 pasa 6onblle MakcUManbHOro paboyero AaBfeHUs KOMNEKTopa, YKazaHHOro M3rotoBUTENEeM, TO 3TO
AOIMKHO ObITb 3aNpPOTOKONNPOBAHO.

5.2 XKngkoCTHble KOJIEKTOPbI C MeTariNmM4yeCKon Nornowarwien NOBePXHOCTbIO, CAeNTaHHON u3
OpraHMy4yecKux matepuanoB (nracTMacchbl Unu anacTromepa)

5.2.1 Uenb

MM gomkHa ObITe UCMbITAHA AaBNEHWEM AN ONpeaeneHns NpeaenbHON BENMUUMHbI AaBEHUS, KOTOPYIO
OHa MOXXET BblAEMKMBATL B 9KCNyaTauuu, Npu NoOBbILLEHHON TeMnepaType. McnbitaHne Heobxoanmo npoee-
CTW NMPU NOBLILLEHHON TeMNepaType, Tak Kak yCTOMYUBOCTb OPraHUYECKOro KOMMEKTopa MOXET yXy4LUMTbCS,
BCNeACTBUE YCNOBUI MOBLILLIEHUA TEMNEPATYPSI.

5.2.2 O6opyaoBaHue U MeToaUKa

YcTtaHoBKa COCTOMUT U3 rmapaBnn4eckoro unn NnHeEBMaTU4eCKoro UCToOYHMUKa AaBneHuA, n Harpesarensa
MM go Tpebyemoli B UCMbITaHUKM TeMnepaTypsbl.

XapakTepuCcTMKM UCTOMHUKA UCKYCCTBEHHOTO COSIHEYHOrO M3NYyYEeHUs1 AOSDKHbI ObITb TAKUMU XKe, KaK Y
UCTOYHMKOB, MCMONb3yeMblx AnA onpeaenenus KMNO npu yCTaHOBUBLUMXCS YCNOBUAX B XKUAKOCTHbLIX CONHEY-
HbIX KOMMeKTopax.

YCcnoBus UCnbITaHWI, yKa3aHHble B 5.2.3, A0MKHbI COXPaHATLCA NO KpanHen mepe B TeyeHne 30 MUH Ao
Ha4yana ucnbiTaHUa 1 BECb Nepuoa UCMbITAHUNA.

[asnenue B MM gOmMKHO NOAHMMATBLCA NOCTENEHHO, Kak onpeaeneHo B 5.2.3. M1 cnegyer ocmarpuearb
nocrne Kaxaoro yBenuYeHUs AaBfeHWa AN BbIABMEHMA B3ayTusa, gedopmauuum wnu TpewmHsl. [aBnexHue
OOJDKHO COXpaHATLCA noka ocMmatpusaetca M.

M3 coobpaxkeHnit 6e30MacHOCTU, KONNEKTOP AOSHKEH ObITb NOMELLEH B NPO3pavHy0 eMKOCTb aAnd obe-
crneyeHus 6e3o0nacHOCTU NepcoHana BO B3pbIBOOMACHON CUTyaLuMu BO BPEMSI NPOBEAEHUSA UCNbITAHUS.

5.2.2.1 Opranuyeckue N ansg UCNonb30BaHNA B HEOCTEKMEHHbIX KONMNEKTopax (Temneparypa ucnbita-
HuA < 90 °C)
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Ecnn makcumanbHaa Temneparypa Ans NpoBeAEHUA ucnbiTaHuii He npesbiwaeT 90 °C, B kayecTee me-
cTa Ansi UCNbITaHWII MOXET ObITb UCMOMbL30BaHA BaHHA, B KOTOPYIO N0A AaBneHueM ByaeT nogaearbcsi Harpe-
Tasa Boga. Cucrema noaBoja BOAbl K BaHHE A0OMMKHA ObITh OCHALLEHA NPeAoXPaHUTENbHLIM KnanaHoM, knana-
HOM nepenycka Bo3gyxa (ecnu Tpedyercs) 1 MAHOMETPOM, UMEIOLLIMM CTaHAAPTHYIO NOrPELUHOCTb MeHee 5 %.

KOHCTpYKLMA YCTAHOBKM NOKasaHa Ha pUCYHKe 2.
1 \5‘&

7
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1 — UCTOMHUK MMAPaBMNYECKOro MU MHEBMATUYECKOrO JaBrneHns; 2 — npejoxpaHuUTeribHbIA Krnana; 3 — MaHoMeTp,
4 — opraHnveckasn MIM; 5 — BaHHa ¢ ropsyeii BOAON; 6 — BO3AYLUHbIA BbIMYCKHOW KnanaH; 7 — TeMnepaTypHbIA AaT4uk

PucyHok 2 — OnncaHue cxeMbl ANA UCTbITaHWS Ha BHYTPEHHee aaBrieHne opraHudeckux MM ana ncnonbsosaHua
B HEOCTEKNEHHBIX XUAKOCTHLIX KONNeKTopax

5.2.2.2 Opranuyeckue MM 4na ncnonb3oBaHWA B XXMAKOCTHLIX KOMNSEKTOpax ¢ MacnsiHbiM TEMMOHOCUTE-
nem (Temneparypa ucnboiranus > 90 °C)

Ecnu TeMmneparypa ucneitaiuii npesbiwaet 90 °C, 1o MMM gonmkHa ObiTb UCNbITaHA BMECTE C MACHSiHbIM
LMPKYNSALMOHHBLIM KOHTYPOM, T.€. OHM NOABEPraloTCA BO3AEHCTBUIO AABEHU COBMECTHO. KOHTYP C ropsiumm
Macnom A0SpkeH ObiTb OCHALLEH NPEeaoXpPaHUTESIbHLIM KnanaHoM, BO3AYLUHLIM NEepPenyCKHbIM KilanaHom U
MaHOMETPOM, UMEIOLLIUM CTAHAAPTHYIO NOrPELLUHOCTb MeHee 5 %.

M moxeT BbiTb HAarpeTa OAHUM U3 CrieayloLMX CNOCOB0B:

- NOAKMIOYEHNE HarpeBaTens K MacnsAHOMY KOHTYpY (CM. pUCYHOK 3);

- HarpeBaHWe BCEro KOMMEKTOpa OT UCKYCCTBEHHOTO UCTOYHMUKA CONTHEYHOTO U3Ny4YeHus (CM. pUCYHOK 4);

- HarpeBaHWe BCEro KOMSMEKTOpa Ha OTKPbITOM BO3AyXe MOj €CTECTBEHHbIM COSIHEYHBLIM U3Ny4YEHUEM
(CM. puCyHOK 4).

Mpu ucnbiTaHUsIX AOMMKHA ObITb 06ecneyeHa 6€30NaCHOCTbL NepcoHarna Ha cny4vai B3pbiBa U BbINNEeCKu-
BaHMSA ropsayero macna.

5.2.2.3 OpraHnueckue NN — ucneliTaHne AaBnNeHMeM BO3lyxa BbICOKOW TeMNepaTypbl

Mposepka NN gaBneHneM MOXET ObiTb NPOBEAEHA C UCMONb30BAHMEM CXXATOr0 BO3Ayxa npu Harpesa-
HUW OHUM U3 CrneayloLmnX METOAOB:

- HarpeBaHWe BCETO KOMMEKTOPa UCKYCCTBEHHLIM UCTOUHMKOM CONHEYHOIO U3nydYeHust (CM. PUCYHOK 5);

- HarpeBaHMWe BCEro KOMMeKTopa Ha OTKPbITOM BO3A4yXe €CTECTBEHHbIM CONMHEYHBIM U3Ty4YeHUEM (CM. pu-
CYHOK 5).

Cucrema noasoaa cxatoro Bosayxa k NN gomkHa ObiTh OCHALLIEHa NpeOXPaHUTENbHBIM KNanaHoM U
MaHOMETPOM, UMEIOLLIMM CTAHAAPTHYIO NOrpPeLIHOCTb MeHee 5 %.
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3 5f410 g\‘Z:

1 — BO3AYLWHBIW BLIMYCKHOW KNanaH; 2 — TpyGonposoA, 3aneyaTaHHbIA C HAKUAHOW raikoi; 3 — KonnekTop ¢ opraHuyeckoun MIT;
4 — maHoMeTp; 5 — TemnepaTypHbIN AaTUKK, NPUKpenneHHbIn K MIM; 6 — UCTOYHMK ropsYero Macna; 7 — TemrnepaTypHbIi AaTuuk;
8 — LMPKYASILMOHHBIN HAacOC; 9 — UCTOMHUK rMAPaBNUYECKoro AaBreHus; 10 — npefoxpaHuTenbHbIi KrianaH

PucyHok 3 — OnuncaHue cxembl ANA UCNLITAaHNA Ha BHYTPEHHEe AaBreHne opraHuyeckux NI XUAKOCTHBIX KONNEKTOpoB
ana ucnonb3oBaHUA € XUAKOCTAMU Ha OCHOBE Macna

1 2
s b e
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Q-
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1 — BO3JYLUHbINA BEIMYCKHOW KranaH; 2 — ecTeCTBeHHas Ui UCKYCCTBEHHAS CONTHEMHaA paguauus; 3 — TeMnepaTypHbIi AaT4uK, Npu-
KpenneHHbIN K MIM; 4 — npefoxpaHUTenbHbIN KnanaH; 5 — UCTOYHUK Macha; 6 — AaTynk TemMnepaTypbl oKpyXKatoLen cpeas;
7 — UMPKYNALMOHHBINA HAacoc, 8 — UCTOYHUK TMAPaBINYeCcKOro 4aBneHus; 9 — MaHomeTp; 70 — konnekTop ¢ opraHudeckow MM,
11 — nNnpaHOMETP Ha MNNOCKOCTM KonnekTopa, 12 — Tpy6onpoBoa, 3anevataHHbIN ¢ HaKWAHOW raKkon

PVIcyHOK 4 — OnucaHue cxembl 48 UCMbITAHUA Ha BHYTpeHHEe fAaBneHne opraHn4Yeckunx MM XMAKOCTHBIX KONNEKTOPOB
A5 UCnonb3oBaHUA € XUAKOCTAMU Ha OCHOBE Macna (MCnbiTaHWe CONMHEYHbIM 0bnyvyeHUeM)
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1 — UCTOYHUK NMHEBMATUUECKOTO JABMEHUA; 2 — NpeoXpaHUTENbHbIN KnanaH; 3 — MaHoMeTp; 4 — KonnekTop ¢ opraHudeckon MM,
5 — TpyGonpoBoga, 3aneyaTaHHblii ¢ HAKMAHOW FaNKoM; 6 — NUPaAHOMETP Ha MIIOCKOCTU KONNEKTopa; 7 — eCTeCTBEHHbIN NN UCKYC-
CTBEHHbII UCTOYHUK CONHEYHOW paauauuu; 8 — TemnepaTypHbIi AaTyuk, NpukpenneHHbi k N,

9 — paTuYVK TeMnepaTypbl OKpyXartoLein cpefbl

PucyHok 5 — OnucaHue cxembl ANt UCNBbITAHUA Ha BHYTPEHHEE AaBneHne opraHuyecknx MMl XMAKOCTHBIX KOMNNEKTOpOoB
(NMHeBMaTUYecKoe UCMbITaHUe Moy CONMHEYHOW paaualmeit)

5.2.3 YcnoBusa npoBeaeHUA UCNbITAaHUA

5.2.3.1 TemnepaTtypa

Ona M, caenaHHbIX U3 OpraHMYeCcKux MaTepuanos, TeMmrneparypa UCMbITaHUMA AOMKHA COOTBETCTBO-
BaTb MakCMMarnbHON Temnepartype, Kotopyto NN gocTuraet B yCTaHOBUBLUMXCS YCITOBUAX (OTCYTCTBUE LIMPKY-
naumm).

OaunH 13 HabopoB NapaMeTpoB YCMOBUIA, NPEAOCTaBMNEHHbIX B Tabnuue 2, 4ofkeH ObiTb UCNONbL30BAH
ANS onpeaeneHus Temneparypbl UCTbITaHUS, B 3aBUCUMOCTU OT Knumara, rae 6yaet McnonbL3oBaTbCs Konnek-
TOp.

BbluncneHus, npUMeHsieMble ANA ONpeAeneHnsa Temneparypbl UCMbITaHUA, NPUBEAEHLI B MPUITOXe-
Huu B, u ByayT Takxe:

- UCMOMNb30BaTb U3MEPEHHYIO IKCMIyaTaLMOHHYIO XapaKTepPUCTUKY KOnnekropa, unu

- 3KCTpanonMpoBaTb UX Ha OCHOBE CPEAHUX 3HAYEHUN, USMEPEHHbBIX MPU UCMLITAHUAX HA NPeaenbHbIN
Harpes, MHTEHCUBHOCTU COMHEYHOTO U3ny4YyeHus (ECTECTBEHHOIO UMU UCKYCCTBEHHOIO) B MIIOCKOCTU KOMNMeEK-
TOpa, TEMMNEPATYPbl OKPYXKAIOLLEro Bo3ayxa u temneparyps M.

Tabnuuya 2— VcxogHele KNMMaTu4eckue ycrnoBusa ANs onpegeneHusa Temnepartypbl 4na UCNbITaHUA Ha BHYTpeHHee
faBneHue opraHudeckux MM

3HaveHVe knacca knumMarta

KnumaTtuveckue napamMeTpbl Knacc A Knacc B Knace C
YMepeHHbIN CornHeYHbii OuyeHb COnMHeYHbIN
CymMmapHOe COnHevHoe Muary4YyeHue Ha 1000 1100 >1200
KONNeKTOpHOiA NnockocTi G, BT/M2
TeMnepaTypa oOkpyXawowero Bo3gyxa 30 40 >40
t, °C
5.2.3.2 [laBneHue

HUcnbiTaTensHoe gaBneHue AomKHO ObiTh B 1,5 pa3a 6onbLue MakcumansHOro paboyero AaBneHuns Kon-
NeKTopa, yKa3aHHOro U3roTOBUTENEM.

Ona MM, cogenaHHbIX U3 OpraHMYecKux Marepuanos, AaBfieHNEe AOSDKHO NOBbIWATLCA CTYNEHs MU MO
20 kMa (npubnuanTenbHO) C BbIAEPXKKOM HA KaXQ0N CTYyNeHW B Te4eHne 5 MuH. cnbiTaHne JOIMKHO Npoaon-
XKaTbCA HE MeHee 1 4.

6
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5.2.2.4 Pesynerarhl

Konnekrop fomkeH ObITb OCMOTPEH ANA OnpeaeneHns NpoTedku, B3ayTus u gecdopmauun. Pesynerarhbl
0CMOTpa AOIMKHBI BbITb 3aNPOTOKONMPOBAHBI.

JetansHoe onucaHue npoueaypbl UCNbITAHUIA, BKIOYAs TEMMNepaTypy, 3Ha4EHUs NMPOMEXYTOYHOrO AaB-
NEHNs 1 BPEMSA UCTILITAHUIA, AOMKHbI ObITh BKIKOYEHBI B NPOTOKON PE3YNLTATOB UCTILITAHUNA.

5.3 Bo3ayluHbIe KONNEKTOPbI C Memasiiudeckoll noznowarouiell nogepxHoCcmbio

5.3.1 Uenb

MM pomkHa ObITb UCMbITAHA AaBMEHUEM, YTOObI OLEHUTb BEMUYUHY AABINEHUS, KOTOPYIO OHA MOXET
BbIAEPXKMBATL NPU SKCNIyaTauum, BKIIOYAsa JaBnNeHUsi, KOTOPbIE MOTYT BO3HWUKHYTb, KOrAa BO3AYLUHbIA NOTOK,
C034aBaeMbIii BEHTUNATOPOM, BrOKMPYETCA C APYroi CTOPOHBI KOMMEKTOopa.

5.3.2 O6opynoBaHue U MeToauka

YcTaHoBKa, NPMBEAEHHAS HA PUCYHKE 6, COCTOUT M3 YNPaBnseMoro UCTOMHMKA BO3yXa UMW BCacbiBalo-
LLEro BEHTUNSATOPA, CNOCOOHOr0 06€CneYnTb ONPEAENEHHbIE 3HAYEHUS MOMOXKUTENBHOTO UMK OTPULIATENbHO-
ro JaBreHusi NPy MakCUMansHO JONYCTUMOM PACXOAE YTEUKM U3 KONNEKTOpa. YCTaHAaBNMUMBAETCA pacxofomMep
C NOrpPELUHOCTLIO He Bonee 5 % Anst U3MepeHust pacxoaa yTeyku, U MaHOMETP C MOrpeLLHoCTbIO He Gonee 5 %,
Ansa uamepenuna gasnexus s M.

</

1 — BO3AYLUHLIA KonnekTop ¢ MeTannuyeckon MMM; 2 — MaHoMeTp; 3 — pacxogomep yTeuku;
4 — UCTOYHUK BO3AyXa UMW BCACHIBA IOWWUIA BEHTUNATOP

PI/IcyHOK 6 — CxeMa ans ucnbiTaHus Ha BHYTpeHHee faBneHue Metannn4ecknx nn BO34YLWHbIX kKONneKropoB

MCTOUHMK BO3/1yXa UM BCACbIBAIOLLMI BEHTUIIATOP, pacxoaoMep U MaHOMETP NPUCOEANHSAIOT K KONNeK-
TOpY, @ ocTaBLUMECst TPyObl KOMMEKTopa 3aKpbIBaloT.

B konnekTope yCTaHaBMBAIOT UCTbITATENbLHOE AABNEHUE BO3AYXOM TEMNEPATYPbI OKPYXAloLLEel cpeabl
Ha yKasaHHbI Nepuoj UCNbITAHUA.

KonnekTop ocraetcsi nog ucnbitatrenbHbIM AaBneHWeM, Noka OH OCMaTPUBAETCA Ha NpeaMeT B3AyTUM,
Aedopmaninin Unm TpeLLmH.

M3 coobparkeHui 6e30nacHOCTU KONMNEKTOp AOIMKEeH ObiTb MOMELLEH B NPO3PAaYHy0 €MKOCTb Ans 0be-
cneveHus 6e3onacHOCTU NepcoHarna BO B3pbIBOOMACHOW CUTYaLUUM BO BPEMS NPOBEAEHUS UCNbITAHUS.

5.3.3 Ycnoeusa nposegeHusi UCNbITAHUA

5.3.3.1 Temneparypa

Mertannu4yeckue MM BO34YLUHLIX KONNEKTOPOB AOMKHbI ObITb UCNBITAHLI AABEHWEM NpU TeMNeparype
OKpy>KatoLLen cpeasbl.

5.3.3.2 faBnexue

WcnbiTaTensHoe gaBrneHue AOmKHO ObiTh B 1,2 pasa 6onblue MmakeuManbHOro pabovero AaBneHuns Kos-
nekTopa, yKkazaHHOro U3rotToBuTenem.

WcnbiTanne aasneHUeM A0SDKHO npogomkarbes 10 MUH.

5.3.4 Pesynbrarthbl

KonnekTop 40MmKeH ObiTb OCMOTPEH OTHOCUTENBLHO YTEYKU, B3AYTUA U Aedopmaumii. B npotokon ucnbi-
TaHWI AOMKHLI ObiTb BHECEHBI PE3yNnbTarbl OCMOTPA, 3HAYEHUA Pacxoaa YTeYkM BO3ayxa, 3Ha4eHUA ucnbiTa-
TENbLHOrO AaBNEHUA U TemnepaTypbl, NPOAOIDKUTENbHOCTb UCNLITAHUSA.
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5.4 Bo3ayuwHbie KOSNEKTOPbI C METaryIM4YeCcKon normnoumanieil NOBepPXHOCTLI0, CAeNaHHON U3
OopraHuyYecKkux MaTepuanos (NfacTMacchl UMK 3nacTomMepa)

5.4.1 Uenb

MM gomkHa GbITh UCMbITAHA AABNEHUEM AN ONpeAerneHus npeaenbHON BENUYMHBI JaBNEeHUs], KOTOPYIO
OHa MOXET BblAepPXXMBAaTh NPU AKCNNyarauum, NPU NOBLILLEHHON TEMNEPATYPEe, BKNOYAs AABMNEHUS, KOTOPbIE
MOTYT BO3HUKHYTb, KOr4a BO3AYLUHBIW MOTOK, CO34ABAEMbIN BEHTUNATOPOM, GROKUPYETCS C APYIrON CTOPOHDI
konnekropa. cneitaHne HE0OX0AMMO NPOBECTU NPU NOBLILLEHHONW TEMMEpaType, Tak Kak YCTOMYMBOCTb Opra-
HWYECKOTro KONMNEKTopa MOXET YXYALUMTLCA NPU NOBbILUEHUM TEMMEPATYPSI.

5.4.2 O6opynoBaHue u MeToamka

YcraHoBka (CM. PUCYHOK 7) COCTOUT U3 YNPaBNsieMOro MCTOMHMKA BO3A4yXa MM BCACbIBAIOLLETO0 BEHTU-
natopa, cnocobHoro obecnevnTb onpegeneHHble 3Ha4YEeHUA NONOXXUTENbHOrO NNU OTPULIATENLHOIO AAaBNEHUA
npu MakCMMarnsHO AOMYCTUMOM pacxofe yTeuku u3 konnekropa. TpebyeTca yctaHoBKa pacxogomMepa ¢ no-
rPELUHOCTLIO He Bonee 5 % ans usMmepeHus pacxoaa yTeuku U MAHOMETP C NOTPELLHOCTLIO He Bonee 5 % ans
namepeHusn gaenenus s M.

bbb
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1 — BO3AYLLHBIA KoNnekTop ¢ opraHudeckon MM; 2 — mMaHoMeTp; 3 — AaTUMK TeMnepaTypbl; 4 — HarpesaTenb BO3AyXa; 5 — LMpKyns-
LIMOHHbIA BEHTUNATOP; 6 — pacxooMep yTeuku; 7 — UCTOUHUK BO3AYXa USN BCACLIBaOWUI BEHTUNATOP
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PucyHok 7 — OnucaHne cxembl ANA UCMbITAaHUA Ha BHYTPEHHEe AaBneHne BO3AYLWHbIX KONNEKTOPOB ¢ opraHuyeckoi MM

KonnekTop COeAUHSAOT C KOHTYPOM HarpeBa BO3/lyxa Takum cnocotoM, YToObl BO3AYLUHBIN NOTOK Lues
CBepXy BHU3 Yyepe3 konnektop. MaHOMeTp NnoACOeANHAETCA K KONINEKTOPY UK K OTAENbHOMY OTBEPCTUIO KOM-
rniekTopa, Unu B TENNOBOW KOHTYP, Grbke K BbIXOAHOMY OTBEPCTUIO KOonnekTopa. Bosayx umpkynupyet yepes
KOJIIIEKTOP U HArpeBaeTCA A0 TEMNEPATYPbI UCTILITAHUS, KOTOPAas NOAAEPXKUBAETCA BECL NEPUOA UCTILITAHUA.
Konnekrop u TennoBon KOHTYp NoaBepraloTcs nogave AaBreHUs U CHATUIO AaBNEHUA NOJTanHo A0 YCTaHOB-
TNEHUA AABNEHUS UCTILITAHUA, KOTOPOE NOTOM NOAAEPXMUBAETCH BECb NEPUOA UCMbITAHUS.

Mocne ucnbiTaHWA AaBneHne n Temneparypa AOSKHbI COXPaHATLCA, NOKa KONMEKTop ocMarpusaerca
Ha npeamer B3ayTus, aedopmauumn unu TpewwuH. M cneayer ocmaTpusaTh NOCNE KAXAO0ro yBenuyeHun aas-
neHus Ans BbIABNEHUA B3AyTUA, AedhOpMaLn Unmn TPELLMHBI.

W3 coobpaxkeHuit 6e30nacHOCTU KONNEKTOp A0IMkeH ObiTb NOMELLEH B NPO3PaYHYI0 eMKOCTb AnA o6ec-
nevyeHuns 6e30nacHOCTM nNepcoHana BO B3pbIBOONACHON CUTYaLMKU BO BPeMS NPOBEAEHUA UCTILITAHUS.

5.4.3 YcnoBus npoBeAeHUA NCNbITaAHNIA

5.4.3.1 Temnepatypa

Ona MM, caenaHHbIX U3 OpraHM4eckUx maTepuarnos, TeMneparypa UCNbITaHUs AOSHKHA COOTBETCTBO-
BaTb MakCMManbHOW TeMmneparype, kotopyio M gocTuraer B yCTAHOBMBLUUXCA YCNOBUAX (OTCYTCTBUE LMPKY-
nauum).

OnuH n3 HabopoB NapaMeTpoB YCNOBUIN, NPeACTaBNEHHbIX B TaONUUE 2, A0MKeH ObITb MCMONbL30BaH ANA
onpezerneHns TeMNepaTypbl UCMbITAHWSI B 3aBUCUMOCTM OT KNMMAara, rae 6yaer ucnonb3oBarbCs KOIeKTop.

Temnepartypa ucnbiTaHus AoshkHa ObiTh onpeaeneHa us usMepeHnin, CAenaHHbIX B TEYEHNE UCTIbITAHUA
Ha npeaenbHbIN HarpeB, oNMcaHHoe B pasaene 6, ncnonb3ys popmMynbl, NPUBEAEHHBLIE B MPUNOXKEHUM B.

8
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5.4.3.2 NaBneHune

McnbitaTenbHOe gaBneHne 4omkHO ObiTh B 1,2 pa3a 6onblue MakcuManbHOro paboyero gaBneHust Kon-
nexkTopa, yKasaHHOro W3roToBUTENEM.

Ana MM, caenaHHbIX U3 OpPraHUYeCcKUX maTepnanos, AasneHUe AOMKHO NOBLILLATLCA CTYNEHAMU MO
20 klMa (npubnu3nTenbHO) C BLIAEPXKKON HA KaXQOoW CTYNEeHU B TeHeHne 5 MUH. cnbiTaHne AO0MMKHO npoaon-
KaTbCA HEe MeHee 1 4.

5.4.4 Pesynbrathbl

Konnektop aosmkeH ObITb OCMOTPEH ANA onpeaeneHns NpoTeYku, B3ayTusa u aecdopmauuun. Pesynsrarbl
0CMOTPAa A0SHKHBI ObITb 3aNPOTOKONMPOBAHbI.

HdetanbHoe onucaHue npoueaypbl UCNLITAHWIA, BKNOYAs Temneparypy, 3Ha4eHUA NPOMEXXYTOYHOIO AaB-
neHna u Bpems UCNbITaHUIA, AOMKHbI ObITb BKMIOYEHLI B NPOTOKON PEe3yNnbTaToB UCNbITAHUNA.

6 UcnbiTaHue Ha nNpeaenbHbIA HarpeB
6.1 Llenb

UcnbiTaHue Ha npeaerbHblii HarpeB NPeAHasHaYeHo AN Toro, YToObl BbICTPO OLEHUTL, MOXKET NN KO-
NEKTOP NPOTUBOCTOATL CUMLHOMY HarpeBy 6e3 BO3HUKHOBEHMSI TAKMX HEMCNPABHOCTEN, KaK: paspylueHue
OCTEKJIEHMS AW NNACTMACCOBOTIO NOKPLITUSA, NNaBneHue nnactmaccoeoi MM unu nosBneHne CyLeCTBEHHbIX
OTNIOXXEHMWI HA KONAEKTOPHOM MOKPLITUM OT PA3NOXEHNS MaTepuana Konnekropa.

6.2 O6opynoBaHue n meTtoguka

Konnektop aomkeH ObITb UCNLITAH C UCMO/b308aHUEM €CMECMBEeHH020 UNU UCKYCCIMEEHHO20 LCIMOoY-
HUKa COJTHEYHO20 U3Iy4YeHUs1 UNN C KOHTYPOM ropsiuen XXunakocTu Takoro Tuna, KOTopbii onucaH B 5.2.2.2.
Cxema AnAa UCNbITAHWUSA HA OTKPLITOM BO3AyXe UNuU B NOMELLEHUN NPUBEAEHA HA PUCYHKE 8.

XapaKkTepuCcTUku UCKYCCTBEHHOIO UCTOUYHMKA CONMHEYHOTO M3NYYEHUS, KOTOPbIN MOXET OblTb UCNONb30-
BaH AN UCMbITAHUA, AOIDKHBI ObITh TAKMMMU e, KaK AN UCKYCCTBEHHOTO UCTOMHUKA COMTHEYHOTO U3NyYeHuUs],
ncnonb3yemoro ans onpegenexus KM >xknKoCTHbIX CONHEYHbIX KONNEKTOPOB B COOTBETCTBUM C [1].

5 6 3
4}{[4}
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1 — nNMpaHOMETP Ha NNockoCTU KonnekTopa; 2 — TPyGonposoA, 3anevaTaHHblil ¢ HaKWAHOMW rankon; 3 — konnekTop;
4 — TeMnepaTypHbIA JaTynK, NpukpenneHHbIn k MNN; 5§ — Tpy6onposoa, 0CTaBNEHHBIN OTKPLITBIM;
6 — ecTeCTBEHHOE WNIM UCKYCCTBEHHOE COMHEYHOE U3MyYeHne; 7 — AaTUMK TeMnepaTypbl okpyXatowe cpeabl

PucyHok 8 — OnuncaHWe cxeMbl AR UCTIBITAHWS Ha NpefenbHbIA HarpeB (HaPYXHBIA UKW B UCKYCCTBEHHOM UCTOYHUKE)

Ecnu ncnonb3yerca TensioBOi KOHTYP, TO TENMOHOCUTENDb AOSMHKEH LIMPKYNMPOBATb CHU3Y K BEpXy KOJ-
nekTopa C NOCTOSAHHOMN BXOAHON TEMNEPaTYPOK, NPU pacxoae TakoM e, KOTOPbIV onpeaeneH ANsA UCTIbITAHUS
KA konnekropa (cm. [1)).

MpumeyvaHune — TepMu4yeckne HanpsXKEHUSN, Bbl3BaHHbLIE UCNBITAHUEM B TENNOBOM KOHTYpe, MOryT GbITb He 3K-
BMBANEHTHbI HANPSXKEHUAM, Bbl3BaHHLIM NPU BHELUHEM HarpeBe eCTeCTBEHHOW NN NCKYCCTBEHHOW CONHEYHON paguaLmeil.

KonnekTop A0mKeH GbiTh YCTAHOBMEH HA OTKPLITOM BO3AYXE WAW BHYTPW NOMELLEHUS, HO HE 3aNOMHEH
XUAKOCTbIO. Bce TpyBKU A0MmkHBI ObITb ONYCTOLLEHBI, FEPMETU3UPOBAHBI U ONeYaTaHbl, YTOGbLI NPEAOTBPATUTL

9



MHCT 42—2015

oXnaxaeHue KONMeKkTopa 3a CHET eCTECTBEHHON LMPKynAuMmn Bo3ayxa. OaHa Tpybka AomkHa ObiTk OCTaBneHa
OTKPbITOW, YTOObI pa3pewmnTbs CBOOOAHOE paclumpeHue Bosgyxa B M.

TemnepaTypHbIil AaTUnK AOMKeH ObITb NpukpenseH K M1 Tak, 4ToObl UBMEPATL €ro TEMNepaTypy B Xo4e
UcnbITaHuA. [atynk JOMmKeH ObiTb pasmMeLLeH Ha pacCTOAHUM ABYX TPETENW BbICOTLI U NONOBUHbI LUMPUHBI M.
OH gomkeH BbITb YCTAHOBIIEH B JaHHOM MOJIOXKEHUM XKECTKO, YTOObI rapaHTUPOBaTh XOPOLUMIA TEMMOBOW KOH-
TakT ¢ M. JaTtynk 4OMmKeH ObITb U30MMPOBAH OT NPSIMOrO0 CONMHEYHOTO U3MYYEHUS.

MpumeyaHuns

1 Bo Bpemsi ucnblTaHus KONnMekTopoB, ANA KOTOPbLIX HENb3s U3MepUTL paBHOBECHYO Temnepatypy MM (Hanpumep,
BaKyyMUPOBaHHbIX TPYOYaTbIX KONMEKTOPOB), AATYMK TeMNepaTyphbl AOMKeH ObITb MOMELLEH B HY>KHOE MEeCTO KOMNeKTopa,
W 3TO MECTO JOMKHO BbITh YETKO OMUCaHO B NMPOTOKOMNE UCTILITAHUA.

2 B HeKkoTopbIX cryyasx, Takux Kak UCTbITaHUA BakyyMUpOBaHHbIX TpyGUaThIX KOMMeKTopoB, AaTYuK TemnepaTypbl
MOXeT BbITb TpyAHO NpuKkpenuTsb K MIN. B Taknx crnyvasix BMecTo NpUKpensieHnsa aatduka Temnepatypsbl k MM MoXHo Ya-
CTUYHO 3anonHuTb [N cneuuansbHOW XUAKOCTLIO, repMeTU3npoBaTh M 3annombuposats [, U M3MepuTbL TemnepaTypy
XULKOCTU HaNpAMYo U namepuTs faenedue B M. OTHoLeHne Mexay BHYTPEeHHUM AaenenueM B [ v ero Temnepa-
TYpOW JOMKHO BbITb M3BECTHO U3 CTAHAAPTHBIX 3HAaYEHUI OTHOLLEHUS AaBMNeHUs napa K TeMnepartype ANs XULKOCTEN.

WcnbiTaHne NpoBOASIT B TEYEHWE OAHOMO Yaca Nocrie HacTynneHus ycTaHoBMBLLErOC pexxyvma. Konnek-
TOp NOCMNE UCMbITaHWIi JOMMKEH GbITb OCMOTPEH AN ONpeAeneHnsl NPU3HAKOB MOBPEXAEHUI, KaK yKkasaHo B
6.5.

6.3 YcnoBusa npoBeeHUA UCNbITAHUM HA OTKPLITOM BO34yXe UIIU NPU UCKYCCTBEHHOM
COJTHEYHOM M3JTyYeHUU

OaouH 13 HabopoB napamMeTpPoB CTAHAAPTHbLIX YCNOBUI, NPeACTaBNeHHbIX B Tabnuue 3, AomkeH ObITb
UCMOmb30BaH ANA ONpeaesieHns TeMnepaTypbl UCTbITAHUA B 3aBUCMMOCTU OT Knumara, rae dyaet ncnonb3o-
BaTbCS KONMEKTOP.

Tabnuya 3 — McxoaHble KMMMaTUYeckne aHHble ANS UCNbITaHWA Ha NpefenbHbIi Harpes

3HavyeHuWe Knacca knumara
KnumaTundeckune napameTpbl Knacc A Knacc B Knacc C
YMepeHHBbIN ConHeuHbli OueHb CONHEeYHBbI
CyMMapHoe conHevHoe N3ny4eHne Ha KonnekTop- 950—1049 1050—1200 > 1200
HoIit NnockocTu G, BT/M—2
TemnepaTypa oKkpyxatoLlero Bosayxa f,, °C 25,0—29,9 30—40 > 40
Okpy»atoLLian cKkopoCTb BO3LYLUHOMO NoToka, M/c <1 <1 <1

6.4 YcnoBus ucnbITaHUA C TeNNOBbIM KOHTYPOM

Ecnu ncnonb3yetcst TENNOBONM KOHTYP, TO TeMMeparypa XXUAKOCTU, MCNOMb3yeMOWN B UCNLITAHUU, AOMK-
Ha paBHATLCA MaKCUManbHON TeMnepartype, KOTOPYIo JOCTUraeT KONMEKTOP NPU YCTAHOBUBLUMXCA YCNOBUSAX.

OaunH 13 HabopoB NapameTpoB CTaHAAPTHLIX YCNOBUW, NPEACTaBNeHHbIX B Tabnuue 2, aomkeH GbiTb
MCMonbL30BaH AN onpeaeneHusa TeMNepaTypbl UCNbITAHUS, B 3aBUCUMOCTU OT Knumara, rae 6yaet ucnonb3o-
BaTbCA KOMNMNEKTOP.

Pacuetbl, uCnonb3yembie Ans onpeaeneHns Temneparypbl UCNbITAHUA, NPUBEAEHbI B NPUNOXEeHUU B un
OOMXKHBI:

- UCMONb30BaTb U3MEPEHHYIO XapakTepucTuky K konnekropa, nnu

- 9KCTPanonupoBaTh CPEIHNE 3HAYEHUSA CONMHEYHOIO M3Ny4YeHus (ECTeCTBEHHOrO UM UCKYCCTBEHHOrO)
Ha NOCKOCTU KOMMeKTopa, Temnepartypy OkpyXaioLiero sosgayxa u temneparypy I, uamepeHHyio npu so3s-
NEVCTBUN HA KOMNMNEKTOP UMEIOLLIMXCS KIIMMATUYECKMX YCNOBUI (HA OTKPLITOM BO3ZyXe UMW NPU UCKYCCTBEH-
HOM U3My4YEeHUM) NPU YCTAHOBUBLLEMCA PEXUME HE MeHee 1 u.

Temnepartypa >XMAKOCTU NPU UCMbITAHMKU KOMMEKTopa, ¢ BCTPOEHHOW CUCTEMOI HAKONMEHUA, [OIKHA
6bITb 85 °C AnA knacca A u knacca B ctaHgapTHbIX knumarudeckux ycnosumn n 100 °C — ansa knacca C.

6.5 Pesynbrarbl

KonnekTtop AomKkeH 6blTb OCMOTPEH ANA onpeAeneHnsl HanM4nA NPU3HAKOB YXYALUEHNSA NapamMeTpoB K
aedopmauuu.
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Pesynsrartel 0CMOTPa AOMKHbI ObITh 3apErMCTPUPOBAHBLI BMECTE CO CPEAHUMU 3HAYEHUSIMU COSTHEYHOTO
n3nyyeHus (ECTECTBEHHOr0 UMM UCKYCCTBEHHOTO) B MMOCKOCTM KONMEKTOpa, OKPY>XatoLlen TeMmneparypbl BO3-
Ayxa u ckopocTtu BeTpa, Temneparypsl MM (n gaBneHns cneumansHow xuakoctu B M1, ecnn ucnone3yercs
JaHHbIN MeToa).

Ons ncnbiTaHMA B TENIOBOM KOHTYpPE pe3ynbTaTbl 0CMOTPA AOMMKHbI ObITb 3aperncTpupoBaHbl BMECTE C:

- CPeAHVMMM 3HAYEHUSIMU PABHOBECHbLIX NapaMeTpoB (U3NydeHne, Temneparypa OKpy»atoLLero Bo3ayxa,
CKOPOCTb BO3AYLLHOrO NoToka u Temneparypa M), namepeHHbIX NPy UMEIOLLMXCA KITMMATUYECKUX YCMOBUSX;

- BbIMMCNEHHOW paBHOBECHOW TeMnepaTypoi UCMbITAHMA ANA KNMMaTU4eCKUX yCrnoBuin u3 Tabnuubl 2;

- CPeAHVM 3HA4YEHUEM TeMnepaTypbl, UISMEPEHHON B TEYEHWUE UCTLITAHUSA, AN XUAKOCTU, BXOAALLEN B
KOMmneKkTop.

7 UcnbiTaHue Ha Bo3aencTBue atTMocpepHbIX yCIIOBUMN

7.1 Uenb

McnbiTaHne Ha Bo3aencTBue atMocdepHbIX yCrnoBui obecneunBaeT NpocTyo U BIOAXKETHYIO UHAUKA-
LU0 acpdekTa cTapeHus, KOTOPbIN NOABMAETCA B TEHEHUE ANUTENBHOTO Neprnoaa eCTeCTBEHHOTO «CTapeHns».
JaHHOE uCnbITaHUE TaKkKe NO3BOMAET OTPErynupOBaThk KOMNEKTOP TakuMm 00pa3om, uTobbl pesynsraThl ero
nocneayrLLmx KBanupuKaumoHHbIX UCMILITAHUI 0BecnedYnBany BbICOKYIO TOHHOCTbL PE3yrbTaToB.

7.2 O6opyaoBaHue U MeToauKa

KonnekTop AormkeH ObiTb YCTAHOBMEH HA OTKPbLITOM BO3A4yXe (CM. PUCYHOK 9), HO HE 3anoriHeH Xua-
KOCTbIO. Bce TpyOKkuM AOMKHbI ObITb ONYCTOLUEHbI, FEPMETU3UPOBAHLI U OneyaTtaHbl, YToObl NPeaoTBPaTUTL
oXIaXKaeHUe KOMNNeKTopa 3a CHeT eCTECTBEHHOMW LMpKynauum Bo3ayxa. OgHa Tpybka AomkHa ObITh OCTaBneHa
OTKPbITON, YTOObI paspeLlunTs cBOB0AHOE paclunpeHue Bo3ayxa B I,

Temnepatypa Bo3ayxa A0mkHa ObiTb 3achMKCMpPOBaHa CO CTAHAAPTHOW NOrpeLlHOCTbIO B 1 K M NOMHbIM
U3nyyeHnem B NIOCKOCTU KOMMEKTopa, 3anucaHHbIM C NOMOLLIO MMpaHoMmeTpa knacca | unu nydwe. Many-
YeHWe U cpefHue 3HayeHua TemnepaTtypbl Bo3gyxa AOMKHbI (PUKCUPOBATLCSH HE PExe, YeM Yyepes Kaxable
30 MuH. Konn4ecTBO 0CagKoB AOMKHO (PMKCMPOBATLCA exXegHEBHO. KOnnekTop AOMKEH NOABEPraTbCa aTMOC-
hbepHbIM YCNOBUAIM 0 TOTO MOMEHTA, MOKa YCIIOBUSA UCTILITAHUS HEe ByayT BbIMOMHEHSI.

B KOHUe ncnbiTaHns 4OomKeH ObiTb cAenaH Bu3yarnbHbIi OCMOTP ANS OnpeaeneHus NPU3HakoB NOBPEX-
OeHus, Kak onpeaerneHo B 7.4.

3

1 — TpyGonpoBoA, OCTaBMNEHHbIN OTKPbLITLIM; 2 — CONMHeYHasa paauauus; 3 — AaTyuk TeMrepaTypbl OKpyXatoLLeil cpepl;
4 — nupaHoMeTp Ha NoCKOCTU KomnnekTopa; 5 — Tpy6onpoBog, 3anevartaHHbIl ¢ HaKWAHOI raiikoil; 6 — KonnekTop

PucyHok 9 — OnucaHune cxeMbl AN UCNBITaHUA Ha Bo3aeicTBUE aTMOCEPHbLIX YCIOBUIA

7.3 YcnoBusa npoBeeHUA UCNbITaHUMN

OauH 13 HabopoB MapameTpoB CTaHAAPTHLIX YCNOBWI, NPEACTABNEHHBbIX B Tabnuue 4, aomkeH ObiTb
UCNONbL30BaH ANSA ONpPeAerneHns TEMMNEPATYPbl UCTIbITAaHUSI B 3aBUCUMOCTU OT Knumara, rae 6yaeT ucnonb3o-
BaTbCS KOMMEKTOp.
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Onsa Kagoro Krnacca ctaHaapTHbIX YCNOBUIA KONMEKTOP AOMKeH ObITb NOABEPrHYT BO3AENCTBUIO aTMOC-
dbepHbIX YCNOBUI B Te4eHue He meHee 30 aAHen (KOTOpble He AOMKHbI MATU NOAPAA) C MUHUMANbHbLIM YPOB-
HEM U3ny4eHusi H, COOTBETCTBYIOLLMM Tabnuue 4. ManyyeHne n3mepsiorT nMpaHoMETPOM.

KonnekTop A0MXKeH TaKkke ObITb NOABEPTrHYT BO3AENCTBUIO aTMOCHEPHbBIX YCIIOBUW B TEYEHUE HE MEHEe
30 4 ¢ MMHUMAanbHbLIM YPOBHEM M3nyyeHus G, COOTBETCTBYIOLLUM Tabnuue 4, 3aperucTpupoBaHHbIM nupa-
HOMETPOM, MPU TEMMEPATYpPe OKPY>KaKLLEero Bo3ayxa, bonee ykasaHHon B Tabnuue 4. MpoaomKuTenbHOCTb
MCNbITaHWUI B YaCOBOM MHTEpPBArse A0mkHa ObiTb HE MeHee 30 MUH.

MpuMedaHWe— B pernoHax, rae 3Tu ycrioBUS He BCTPEYaloTCs B Te4eHWe onpeaeneHHbIX Nepuomos roaa,
TpUALaTU4HacoBoe BO3heNCTBNE BbICOKUM YPOBHEM U3NydeHns (Tabnuua 4) MoXeT NpoBOANUTHECSA MPU UCTOYHUKE UCKYC-
CTBEHHOrO COMHEYHOr0 M3MyYeHNUs, UMeroLLeM XapakTepUCTUKK, aHanormyHole XxapakTepucTukaM UCKYCCTBEHHOMO UCTOY-
HUKa, ucrnoneayemoro Ansa onpegeneHuns K )MAKOCTHLIX COMHEYHBIX KOMMEKTOpoB. TpujLaTuyacoBoe UcMbiTaHne Ha
BO3AeNCTBUE aTMOCKEPHLIX YCNOBUIA AOMKHO NPOBOAUTLCA NOCHE TOro, Kak KOMMeKTop NpoLuen UCrbiTaHue, No KpanHei
Mepe B TeveHWe 10 aHeld, Ho He Bonblue YeM 15 fHel, Npu U3NYyYEHUU MUHUMANBHOTO YpoBHS (Tabrnuua 4).

Ecnun ucnbiTaHnst HA BHELWHWIA U BHYTPEHHWUI TENNOBON yaapbl 00beanHEHbI C UCMbITAHMEM HA BO3AEW-
CTBME aTMOCEPHBIX YCIOBUIA, NEPBbIA BHELUHWIA U BHYTPEHHWUIA TEMMOBON yAapbl AOMMKHbLI ObITb Bbi3BaHbI B
TeyeHue nepsbix 10 13 30 4, onpeaeneHHbIX BbiLE, a8 BTOPOW — B TedeHue nocnegHux 10 us 30 u.

Tabnuuya 4 — McxofHele KMMMaTUYeckne YCrioBUs AN UCMBITaHUS Ha BO3AeWCTBUE aTMOCKEpPHLIX YCMoBWIA, Ha
BHELLUHWUA U BHYTPEHHWIA TennoBoit yaap

3HayeHuWe knacca knuMaTa

Knumatnyeckne napameTtpsl Knacc A Knacc B Knace C
YMepeHHbIA CorHeYHbIN OueHb CorHeYHbI
CyMMapHoe COMHeYHoe U3NyYeHne Ha Kommek- 850 950 1050

TOPHOI MnockocTH G, Br/m=2

CyMMapHas exefHeBHas paguauus B Konnek- 14 18 20
TOPHOW NSIOCKOCTU H, MDx/m2

TeMnepaTypa okpyxatoLiero sosayxa t,, °C 10 15 20

I pnMedYyaHue — [aHHble 3Ha4eHNss — MUHUMAasbHbIE 3HAYEHNA ANA UCNBITAHUA.

7.4 PesynbraThbl

Konnektop gomkeH GbiTb OCMOTPEH ANS ONPEAENEHUS NOBPEXAEHWA UMK Aerpagaumii. Pesynbratel
OCMOTpa [OMKHbI ObITh 3aPErncTPUPOBAHbLI BMECTE C OTYETOM O KNMMATUYECKUX YCROBUAX B TEYEHUE UCTbI-
TaHWii, BKIIOYAs EXXeQHEBHYIO paanaLmio, TeMnepaTypy OKpy>XaloLero Bo3ayxa u AoXab.

8 cnbiTaHMe Ha BHEWHWUA TENSIOBON yaap

8.1 Uenb

KomnnekTopsl MOryT MoABepratbCa AeMCTBUIO BHELLHETO TENMOBOMO yaapa, eCnn B fIETHUE COfIHEYHbIE
AHW OHU NOMNAaAaloT Noj BHe3arHbI NMBEHb. VCNbiITaHe Ha BHELWHWI TENMOBON yaap NpeaHa3sHa4YeHo Ans
OLIEHKM CMOCOGHOCTH KOMMEKTOPA NPOTMBOCTOATL TAaKUM TENnoBbIM yaapam Ges cGoes B paGoTe.

8.2 Ob6opyaooBaHue u meToamka

Konnektop aomkeH ObiTb YCTAHOBIEH HA OTKPLITOM BO3AYXE UMK B NOMELLEHUU No4 UCTOYHUKOM UCKYC-
CTBEHHOI0 CONMHEYHOTO U3ny4yeHusi. Bce Tpybku A0mkHbI ObITb ONYCTOLLEHLI, FEPMETU3NPOBAHLI U ONNOMOUPO-
BaHbl, YTOObI NPEAOTBPaATUTL OXMAaXAEeHNEe KONMNEKTOPA 3a CHET eCTECTBEHHOW LMPKyNauuMmn Bo3ayxa. Tonbko
oAHa fomKkHa OblTb OCTaBNEHa OTKPbLITON, YTOBbI 0BecneunTb cBOGOAHOE pacwmpenune Bosgyxa B MM (cm.
pucyHok 10).

TemMnepatypHblii AaTunk AomkeH ObiTb npukpenneH K MM, 4Tobbl KOHTPONMPOBaTL €ro TeMneparypy
B X04€ McnblTaHui. JaTymk AOMKEH ObITb YCTAHOBMEH HA ABE TPETU BLICOTbI U NOMOBUHE WKUPUHLI MM, OH
[OMkKeH ObITb YCTAHOBMEH B JaHHOM MOMNOXEHUU XKECTKO, YTOObI rapaHTUPOBAaTL XOPOLUMI TENMOBOW KOHTAKT
¢ M. JaT4nk 4omxkeH ObITb U30NMMPOBAH OT CONMHEYHON paguauuu.
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MpumeyvaHnwnsa

1 Bo BpeMs UCNbITaHUS KOMNMEKTOpoB, AN KOTOPLIX HEMbL3SA M3MEepPUTb paBHOBECHYO TeMnepatypy MM (Hanpumep,
BaKyyMUpOBaHHbIX TPyO4aThIX KONNeKTopoB), AaTYMK TEMMNepaTypbl JOMKEH ObiTb NOMELLEH B HYXXHOE MECTO KornekTopa,
M 3TO MECTO J0JKHO ObITb YETKO ONUCaHO B NPOTOKOIE UCTMbITAHWIA.

2 B HeKOTOpbIX KOIekTopax, Takux kak BakyyMUPOBaHHbIE KOINEKTOPbI, MOXET BbiTb TPYAHO NPUKPENUTL TEPMO-
napy TepmoanemMeHTa K 1. B Takux crnyvyasx BMECTO NpuKpenneHus Tepmonapsl TepmoanemenTa K MM, MOXHO YacTU4HO
sanonHuTe MM cneynanbHOW XUAKOCTLIO, repMeTU3npoBartb U omnnombuposats MM u usmeputs gasneHue B MMM, Coot-
HoLUeHUs BHyTpeHHero Aaenenus N u ee TemnepaTtypbl AOMKHBI ObITb M3BECTHBI HA OCHOBE CTaHAAPTHBIX OTHOLLEHUIA
JaBreHue napa/TeMneparypa AMs XKUAKOCTEN.

Pacnbinutenu BoAsHbIX CTPYW A0MKHbI ObITb pa3MeLleHbl Tak, YToObl 06ecnevnTb NOCTOSHHOE Pacrbl-
rneHne BOAbl HAaj KOMNNEKTOPOM.

Mpexae YeMm BKNIOYMTL pacnbinMTEnu, HEOOXOAUMO B TEYEHUE Yaca BblAepXKaTb KOMNMEKTOp noj con-
HEYHbIM U3MNy4YEeHUEM BbICOKOW UHTEHCUBHOCTHU. [lepea OCMOTPOM OH AOMKEH OXNaXaaTbCsl BOAHbLIM pachbl-
neHuem B TedyeHune 15 MuH.

Konnektop AomkeH ObiTb NOABEPrHYT ABYM BHELLHUM TEMNOBLIM yAapam.

1 — BOAHble GpbI3rn Co BCeX CTOPOH; 2 — TpyBonpoBoA, OCTaBNEHHbIA OTKPLITLIM; 3 — eCTeCTBEHHanA UM UCKYCCTBEHHAA CONHeYHan
paavaums; 4 — gaTynk TeMnepaTypbl oKpyxatolen cpefbl; § — NMpaHoOMEeTP Ha NAIOCKOCTU KONneKTopa;
6 — TeMnepaTypHbIil JaTUMK, NpUKpenneHHbIiA k MM; 7 — repMeTU3npoBaHHbId TpyGonposoa,; 8 — KonnekTop

PucyHok 10 — OnucaHune cxeMbl ANS UCTIBITAHWA Ha BHELLUHWUIA TENoBoi yaap

8.3 YcnoBusi npoBeeHUs ucnbiTaHUi

OauH n3 HabopoB NapameTpoB CTAHAAPTHLIX YCIOBUI, NPEAOCTaBMNEHHbIX B Tabnuue 4, A0MmKeH ObiTb
UCMomnb30BaH ANs ONpeaeneHus Temneparypbl UCTILITAHUA, B 3aBUCUMOCTM OT knumara, rae 6yaeT ucnonb3o-
BaTbCA KONMNEKTOP.

NS K& 0ro Knacca CTaHAapTHLIX YCIOBUIM A0IKHbI ObITh BLINOMHEHbBI YCIOBUA YCTAHOBUBLUEIOCA PEXMUMA:

- COMHeYHoe (MM MOAEenupyemoe CONHEYHOE) uanydyeHne G Oonee, Yem 3Ha4YeHWe, NpuBeAEeHHOe B
Tabnuue 4;

- TemMneparypa OKpyxatoLLiero Bosayxa t, 6onee 4em 3HadyeHue, npuseaeHHoe B Tabnuue 4.

Pacnbinsemas Boga omkHa uMeTb TeMnepartypy He 6onee 25 °C u pacxoa B gnanasoHe 0,03—0,05 kr/c
Ha KBaapaTHbIM METP anepTypbl Konnekropa.

Ecnu Temnepatypa BoAbl, KOTOpas cHadyana oxnaxgaeT konnektop, byger Gonee, yem 25 °C (Hanpu-
Mep, ecnu Boga Haxoaunack B Tpybe Ha ComnHue B TeYeHWEe HEKOTOPOro BPEMEHM), TO OHa AOIkHA ObITb Npea-
BapuTENbHO OXNaXaeHa A0 TemnepaTypbl MeHee, yem 25 °C.

8.4 Pesynbrarthbl

Konnektop A0mkeH ObiTb OCMOTPEH ANSi ONPEAENEHNUs NPU3HAKOB TPELLMH, AechopMaLumn, KOHAEH a-
LMK, NpoTeyeK BoAbl. PesynsTaTsl 0CMOTPa A0SHKHbI GbITh 3aNPOTOKONMPOBAHbLI. M3MepeHHble 3Ha4YEHUs Con-
HEYHOTro U3NYy4YeHUs, TEMMEPaTYpPbI OKPY>aloLLiero Bosayxa, Temneparypel MM, TemMnepaTtypa n pacxog Bogbl
TaKKe A0MKHbI BbITb 3aNPOTOKONIMPOBAHbI.
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9 UcnbiTaHne Ha BHYTPEHHUU TEMJTIOBOM yaap ANA XXUAKOCTHbIX KOSNEKTOPOB
9.1 LUenb

B xxapkue conHeyHble OHU 8 XUOKOCMHbIE KOJINIeKMopkl, Hagpembie 0 pasHOBECHOL memriepamyphbl,
moxem 6bimb nodaH xono0HbIl mennoHocumens (800a), 8bi3bigas 3mum eHympeHHuUli mennosod ydap. daH-
HO€ UCMbITaHUE NpeaHa3Ha4YeHo Ans Toro, YTobbl OLUEHUTb CNOCOBHOCTL KOMNEKTOpa NPOTUBOCTOATL TAaKUM
TENNoBbIM yaapam 6e3 noBpexaeHui.

9.2 O6opyaoBaHue U MeToamka

He3anonHeHHbI TennoHOCUTENEM KOMMEKTOP YCTAHABNMBAIOT HA OTKPLITOM BO34YXE MNU nepea UcToY-
HUKOM UCKYCCTBEHHOIO COMNMHEYHOTO U3ny4eHus (CM. pUcyHoK 11). OanH KOHeL TPyOKu AOMmKeH ObITk NOAKMIOYEH
K UCTOMHMKY TEMNMOHOCUTENS YepPe3 3arnopHbIi BEHTUIb, @ APYrOi — OCTaBMEH OTKPbITbIM, YTOObI 06ecneunTb
cBoboaHoe paclunpeHue Bosayxa B MMM, a Take 06ecnevnTb BbITEKAHWE TENNOHOCUTENSA B COOPHYHO EMKOCTb.

Jatunk Temnepatypbl A0MmMKeH OblTb PACMONOXEH HA ABE TPETU BbICOTbI MM 1 NONOBUHLI LWNPUHBI MIT.
OH aomxkeH BOblTh XECTKO YCTAHOBIEH B 3a4aHHOM MOMOXEHUU, YTOObI rapaHTUpPOBAaTh XOPOLUMI TEMNOBOW
KOHTaKT ¢ M. JaTunk aomkeH ObITb OrpaxaeH OT CONHEYHON pagnavuu.

MpuMevyaHuns

1 Mpw ncnbiTaHWM BakyyMUPOBaHHbLIX KOMMEKTOPOB, AMS KOTOPbIX HEBO3MOXHO U3MEPUTb paBHOBECHYIO TeMnepa-
Typy MM, AaT4nk TemnepaTypbl AomKeH BbiTh NOMELLEH B AOMYCTUMOM MECTe KOMMeKTopa, U 8TO0 MecTO [OMKHO ObiTb
TOYHO yKa3aHO B NMPOTOKOME UCMbITaHWiA.

2 Mpu MCNbITaHUW BaKyyMUPOBAHHLIX KOMMEKTOPOB, MOXET 6bITh TPYAHO MPUKPEnuTL TepMonapy TepMoarieMeHTa
HenocpefcTBeHHo K M. B Takux crnyvasx BMECTO NPUKpenneHns TepMmonapbl TepmoaniemeHTa K MM, MOXHO YacTU4HO
3anonHuTe MM cneynanbHOW XULKOCTbIO, repMeTUsnpoBatb M onnoM6uposatk M1 n nameputs gasneHue B M. CooT-
HOLLeHUst BHyTpeHHero gasnexus MM n ee TeMnepaTypsl AOMXHbI BbITh M3BECTHBI HA OCHOBE CTaHAapTHLIX OTHOLLEHWA
[laBneHune napa/TeMnepartypa Ans XULKOCTEN.

KOJ'IJ'IBKTOp OOIMKEH HaxoanTbCA nog CONMHEYHbIM U3Ny4YE€HUEM BbICOKOIo ypOBHA B TEHEHNE 14, a3atem
oxnaxaartbcAa TennoHocuTenemMm Kak MUHUMyM 5 MUH.

N
W

1 — ecTecTBEeHHas UM UCKYCCTBEHHAs CONHEYHaa paauauus; 2 — AaTynk TemnepaTypbl oKpyxatowen cpeibl; 3 — NMpaHoOMeTp Ha
MOCKOCTM KoririekTopa; 4 — UCTOMHUK XUAKOCTU TeNNoHocuTens; 5 — pacxogomep; 6 — TeMnepaTypHblid JaTUMK, NPUKPEnnEeHHbIN K
MNM; 7 — konnekTop; 8 — TpyGonpoBos, 3anevaTaHHbIi ¢ HAaKWAHOW raikon

PucyHok 11 — OnucaHune cxeMbl ANt UCTIbITAHUA HA BHYTPEHHWIA TENNOBOW yaap

9.3 YcnoBusa npoBeeHUA UCTILITAHUIA

OauH 13 HabopoB NapaMeTpoB CTaHAAPTHLIX YCIOBUIA, NPEAOCTABNEHHbIX B Tabnuue 4, nomkeH GbiTh
MCNOSb30BaH AN onpeAeneHnst TEMMNEePaTypbl UCNILITAHUA, B 3aBUCUMOCTM OT Knumara, rae 6yaeT ucnonb3o-
BaTbLCA KONMEKTop.

[nA kaxxaoro knacca CraHAapTHbIX YCNOBUM, AOIMKHbI ObiTh BbINOMHEHb! YCMOBUS YCTAaHOBMBLLETOCS
pexuma:
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- CONHEYHOE (UM MOAENMPYEMOE COMHEYHOE) n3nyyeHue G AOMKHO ObITh Bonee, yem 3HaYeEHKe, yKa-
3aHHOe B Tabnuue 4;

- TeMneparypa OKpy>atoLero Bosayxa f, AomkHa ObiTb Gonee, Yem sHaueHue, nokasaHHoe B Tabnuue 4.

TennoHOCUTENb AOMMKEH UMEThL TEMNepaTypy He Gonee 25 °C. PekOMeHAYeMblIli pacxos, >XUAKocThn —
He MeHee 0,02 Kr/C Ha KBapaTHbIi METP anepTypbl KONNekTopa (eCnm MHOE He OnpeaeneHo U3roTOBUTENEM).

9.4 Pesynbrathl

KonnekTop A0/mKeH GbITb OCMOTPEH ANs ONPEAeneHns NPU3Hakos TPELLUH, AedopMaLmmn, KOHAEHCa-
LMK, NPOTeYeK BOAbI. Pe3ynbTaThl OCMOTPA A0MKHBI GbITb 3aNPOTOKONMPOBAHbI. M3MepeHHbIe 3HaYeHUst cor-
HEYHOTO U3MyYeHUs, TeMNEPATYPbI OKPY>KalOLLero Bo3ayxa, Temneparypel M, Temnepatypa u pacxoa Tenso-
HOCUTENS TaKXe JOSDKHbI BbITh 3aMNPOTOKONMPOBAHbI.

10 cnbiTaHne Ha BNaroHenpPoHUUaeMocTb

10.1 Uenb

McnbiTaHne npeaHasHa4YeHo Ans OLEHKM MX 3aLUMLLEHHOCTU OT MPOHMKHOBEHUA JoXas. BrnaroHenpo-
HUL@EMbIM CYUTAETCA KOMIMEKTOp, HE MO3BONSIOMIA NMPOHMKATb HU CBOBOAHONAAAIOWEMY, HU MPONTMBHOMY
aoxa. Konnekropbl MOryT UMETb BEHTUISALUMOHHBIE U APEHAaXHble OTBEPCTUSA, YEepe3 KOTOPbIE HE AOIDKEH
NPOHUKATb KOCON A0XAb.

10.2 O6opynoBaHue U MeToauKa

BxogHble M BbIXOAHbIE TPYOKM KOMMEKTopa AOMKHbI ObiTb repMeTM3NpOoBaHbl U ONNOMOUPOBAHBI
(cM. pucyHok 12). Konnektop AomkeH ObiTb YCTAHOBMNEH HA UCMbITAaTeNbHOM CTEHAE MO HAUMEHbLUMM pe-
KOMEHAYEMbIM W3rOTOBUTENEM YIMIOM K rOpu3oHTy. Ecnu aToT yron He onpeaeneH, To KOMMEKTop AOImKeH
ObITb pa3MeLLeH noa yrnom B 45° K ropu3oHTy unu MeHbLue. Konnektopsbl, paspaboTaHHblie Ans BCTpauBaHus
B KpbiLLY, AOSKHbI ObITb YCTAHOBNEHbI HA MOAENMPYEMON KpbILLE U UMETH 3aLLMLLEHHYIO HUXKHIOI CTOPOHY.
OcranbHbl€ KOMNEKTOPbI 4OSKHbI BbITb YCTAHOBAEHBI MO 0OLIYHOM CXEME HA OTKPLITONW NIoLuajke.

Konnekrop gomkeH o6nmBaTbCa BOAOW CO BCEX CTOPOH MPU MOMOLUM PACTbIMTENLHbLIX HACAA0K UMK
Aylia, B Te4eHUe 4 4 UCMbITAHUA.

1 — BoAHbIE BpPLI3rK CO BCeX CTOPOH; 2 — TpybonpoBoA, 3anevyaTaHHbIA C HaKUAHOW Ko, 3 — HUXKHAA CTOPOHa KoNneKTopa, 3awm-
LeHHaa Ans Tex KomneKkTopoB, KoTopble pa3pa6oTaHbl, 4To6bl ObITb UHTErPUPOBAHHBLIMU B KOHCTPYKLMIO KPbILLK; 4 — Yron HaknoHa;
5 — konnektop

PucyHok 12 — OnucaHne cxembl Ans MCNbITaHUA Ha BRAroHENPOHULIAEMOCTb

10.2.1 Konnekropbl, KOTOPbI€ MOTYT ObiTh OLICTPO B3BeWEeHbl

Konnekrop aomkeH ObITb B3BELIEH Nepes ucnbitaHuem. MNocrne UcnbITaHus, BHELLUHWE NOBEPXHOCTU KOT-
NeKTopa AOMKHbI ObITb BbICYLLEHbI, U 3aTEM KOMNMEKTOp AOMmkeH ObiTb B3BeLlEH ewe pa3s. Mpu npotupaHum,
nepeMeLLeHnn 1 pa3mMeLLeHMn Ha BeCcax yrofl HaKNoHa KOMNMNEKTopa He A0MMKeH MeHATbCA. Ecnu konnektop
UMEEeT APEeHaXKHbIE OTBEPCTUS, TOTAA OH AOMKEH ObiTh B3BELUEH (NOCNE UCMbITAaHWA) NOCNe TOro, Kak BCA BOAA
BbITEYET U3 APEHAXKHBLIX OTBEPCTHIA.

LleHa aenenuns wkansl BECOB, MCNOMNb3yeMbIX ANSt UCNbITAHUA, AOMKHA COCTABNATL He MeHee 20 T.
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Mocne ucnbiTaHusa 4OMmMKeH ObITb NPOBEAEH OCMOTP KOMMeKTopa.

10.2.2 Konnekropbl, KOTOpbIe He MOTYT ObITb ObICTPO B3BELEHbI

Konnektop gormkeH ObiTb YCTAHOBNEH WM 0BNUT BOAON, Kak ykaszaHo B 10.2, HO NPOHMKHOBEHME BOAbI B
KONMNEKTOp AOMKHO ObITh ONPeaeneHo TONbKO OCMOTPOM.

n pumMedYyaHne — |_|p0HI/IKHOBeHVIe BOAbI nervye HaGJ'II-O,ElaTb B Buae KoHeHcaTa Ha CTeKINAHHOM MOKPbITUN.

Takoi apPeKT MOXHO NONYYUTL NyTEM LMPKYNALUK ropsyer Boabl (okono 50 °C) yepes MMM unu ecrnv BLICTaBUTL KOMMeK-
TOpP NOA BO3AEACTBUEM CONMHEYHOrO N3NyYeHUs.

10.3 YcnoBua npoBeaeHUA UCNbITAHUNA

TemnepaTypa KOnnekTopa AormkHa ObITk TAKOW e, UTO U TemnepaTypa OKpy»KaloLLero Bo3ayxa.
Pacnbinsemas Boga gomkHa MMETL Temnepatypy Huke 25 °C n pacxog Bogbl B guanasoHe ot 0,03 go
0,05 Kkr/c Ha KBagpaTHbIA METP anepTypbl KOMMEKTopa.

10.4 Pesynbtathbl

MPOHUKHOBEHKUE BOALI B KONMEKTOP ONpeensieTcs 0CMOTPOM. Pe3ynsTaThl 0CMOTPa MPOTOKONUPYIOTCA
M B HUX YKa3bIBAlOTCA MECTA, Kyaa NPOHUKAET BOAA, €€ KOMMYECTBO U T.A4. Mpu HeoBX0AMMOCTH, yKasbiBaeTCA
macca KomnnekTopa f10 U NoCne UCMbITaHuS.

11 AcnbiTaHne Ha MOPO30CTOMKOCTb

11.1 Uenb

McnbiTaHne Ha MOPO30CTOMKOCTb NpeaHasHa4YeHo AN OLEHKM MOPO30OCTOMKOCTM KOSNEKTOPOB, KOTO-
pble 3asiBNeHbl KAK MOPO30CTONKME, T.€. AN OonpeaeneHns NPOTUBOCTOSHMS KOMNEKTOPOB 3aMOPaXKUBaHMIO
U LUMKINUYECKOMY 3aMOPaXXMBaHNIO/OTTAUBAHUID. 3TO UCMbITAHUE HE MpeAHa3Ha4YeHOo ANSA KOMneKkTopoBs, Ans
KOTOpbIX B PYKOBOACTBE MO YCTAHOBKE 3asiBMEHO, UTO OHWM MOTYT UCMOMb30BaTLCA TONbKO C HE3aMep3atoLlei
KUAKOCTBIO (aHTUPPU3OMm).

PekomMeHayOTCA ABE METOAUKN UCNbITAHWIA:

- AN KONMEKTOPOB, KOTOPbIE A0IMKHbI 06nagaTtb MOPO30CTONKOCTbLIO B 3aNONHEHHOM BOAON COCTOSHUM;

- ANA KONNeKTopOoB, KOTOPbLIE A0 KHbI o6na,anb MOpO3OCTOI7IKOCTbIO B OCYLLUIEHHOM COCTOAHUM.

11.2 O6opyaoBaHue u MeToauka

11.2.1 MOpO30CTOMKUE KOJIIIEKTOPbI

KonnekTop, KOTOPbIA NO yCNOBUAM AOSDKEH ObITb MOPO30CTONKUM, YCTAHABNMBAETCA B XONOAUIbHOM
Kamepe, Kak nokazaHo Ha pucyHke 13. KonnekTop AomKeH ObITb YCTAHOBMNEH NPaBUSbHO, MONIHOCTLIO 3aKPbIT
U HaKJIOHEH K rOPM3OHTY MO MWHUMAaNbHbIM BO3MOXHbIM YrIOM, PEKOMEHAO0BaHHbIM u3rotosutenemM. Ecnu
U3roTOBUTENEM He OnpeAeneH HUKAKOW yron HaKMoHa, TO KOMMeKTop AOIMKEH OblTb YCTAHOBMEH NOA YIIOM
30 ° K ropu3oHTy. HeoCTeKkneHHbIe KONMEKTOPbl MCMbITLIBAKOTCS B FTOPU3OHTANbHOM MOMOXEHUN, ECNKN 3TO HE
UCKIOYEHO M3roToBUTENEeM. 3aTtem KONNEKTOp AOIMKEH ObITb 3anonHEH BOAOW nod pabounm gaBneHuemM.

TemnepaTypa B XONOAUNBHOW KamMepe AOIMKHA LIMKIIMYECKU U3MEHSTLCA. B KOHLUe kaxaoro uukna soaa
B KOMMNEKTOPE AOIMKHA 0CTaBaTbCA Noj pabovymum AaBneHneM.

TemnepaTypa BOAbl AOMDKHA KOHTPONMPOBATLCA B X0AE UCMbITAHUSA.

11.2.2 Konnektopbl ¢ BOOOOTBOAHOM 3aWUTON

Konnektopel, KOTOpbIE ANA 3aLUTbI OT 3aMOPaXXMBAIOLLMX NOBPEXAEHUA NPUMEHSIIOT CUCTEMY BOAOOT-
BEAEHUA, TaKKe NCMbITIBAIOTCA B XONOAUIbHON Kamepe (CM. pucyHok 13). KonnekTop AomkeH ObITb yCTaHOB-
NeH ¢ MUHUMArbHbLIM, PEKOMEHAYEMbIM U3rOTOBUTENEM, YITMIOM K rOpu3oHTy. Ecnu usrotoButenem He onpe-
AeneH HUKaKOM yrosn, TO KONNEKTop A0mkeH BbiTb HAaKNoOHeH nog yrnom 30 ° K ropusoHTanu. HeoctekneHHsle
KOMMEeKTOPbl AOMXHbl ObITb NPOBEPEHbI B FOPU3OHTANbHOM NOMOXEHUW, €CINN 9TO HE UCKIKOYEHO U3roTOBUTE-
nem. 3arem, KONNEKTOP AOMKeH ObITb 3aNONHEH BOAOW U BblAEPXaH B 3aNOSIHEHHOM COCTOSAHUK Npu paboyem
AasneHun B TedyeHue 10 MUH, a 3aTeM OCYLLECTBASAETCA BOAOOTBOA, C NOMOLLBIO YCTPONCTBA, NOCTaBASAEMOro
N3roTOBUTENEM.

TemnepaTypa B XONOAWUMbHON KaMepe AOMKHA LIMKIIMYECKN MEHATbCA.

Temnepatypa BHyTpu MM gomkHa naMepaTbcst BGrnam Bxoaa.

Mocne nocneaHero uukna KONMeKTop AoMmKeH ObITb CHOBA HAaMNoHEH BOAOK npu pabodem AaBneHuu.
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1 — BOAHBIA UCTOYHUK; 2 — ApeHax (TONbKo ANA YCTPOWCTB € BOJOOTBOAOM); 3 — Kamepa ¢ TepMOLMKNUPoBaHueM; 4 — Temneparyp-
HbIA AaTynk; 5 — MaHoOMeTp; 6 — KonnekTop; 7 — yros HakmnoHa; 8 — Tpybonposoa, 3anevaTaHHbIN ¢ HAKMAHON rafkon; 9 — Bo3ayL-
HbI BbINYCKHOM KnanaH

PucyHok 13 — OnucaHne cxemsl ANs UCTBITaHUA Ha MOPO30CTOMKOCTb

11.3 YcnoBus npoBeaeHus UcnbiTaHUi

Copaepxumoe TN AOMKHO COXPaHATLCA MPU USMEHEeHWW Temnepartypbl B guanasoHe (- 20 £ 2) °C B
LMKNe 3aMOpPaXXMBaHuA No KpanHen mepe B TedeHne 30 MUH, U B TEYEHUEe 4acTu UMKna TasHUA MOXET noa-
HuMmaTbes Ao 10 °C. MpoaomKMTENLHOCTD LMKNA TAsAHWA AOMKHA ObITb NO KpaiHen mepe 30 MUH.

Konnekrop AoMmKeH BbiTb NOABEPrHYT TPEM LIMKNAM TasiHUS/3aMOPaXKMBAHUS.

11.4 Pesynerathl

YMCno BLINOMHEHHBLIX LMKMOB AOMKHO GbITh 3aNpOTOKONMPOBAHO. KONNeKTop A0MmkeH ObITb OCMOTPEH C
LIENbI0 HAXOXKAEHWS NPOTEYKM, MOMOMKU, UCKKEHUS U AedhopmaLmi. STU AaHHbIE AOMKHbI BbITb 3aNpPOTOKO-
NUPOBaHLI BMECTE CO 3HAYEHNAMU TeMnepaTypbl MM, AOCTUrHYTLIMU B TEYEHUE KAXKIOTO U3 LMKMOB MCMbITA-
HUI. TaKKe OMKEH GbiTb 3aNMCaH Yron HAKMOHAa KOMMNEKTOPa BO BPEMS UCTILITAHUA.

12 UcnbiTaHMe Ha yaaponpoYHOCTb (Heobsi3aTernbHoe)

121 Uenb

WcnbiTaHne Ha yaaponpoYHOCTb NPeAHA3HAYEHO AN OLIEHKM YAAPOMPOYHOCTM KOMMEKTOPA K TSHKENbIM
BO3AENCTBUSAM, TAKUM Kak HeBOMbLLOI BaHAANMU3M UM K TEM, KOTOPBIE MOTYT BO3HWUKHYTL MPW YCTAHOBKE KOM-
nekTopa. Tskernble BO3AeHCTBMSI MOTYT ObiTb BbI3BaHbLI TAKXKE rPasoM.

12.2 O6opyaoBaHue U MeToauka

Konnektop A0mKeH BbITb YCTAHOBMNEH UMW BEPTUKANbHO, UMW FOPU3OHTANbHO Ha OCHOBaHUK (CM. pUCY-
HOK 14). OcHOBaHNe AOMKHO BblTb AOCTATOUHO YXECTKUM, YTOObI OTKMOHEHWUE KOMNEKTOPa BO BpeMs yaapoB
ObINO HE3HAYUTESBHO.
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Ona moaenMpoBaHust TSHKENbIX YAAPOB UCNONb3YKTCA CTanbHbIE WWapbl. ECM KONNEKTOp yCTaHOBNEH
ropu3oHTanbHO, TOrAa CTanbHbIE LLIAPbLI NAAAT BEPTUKANbHO. ECNM KONNEKTOpP YCTAHOBNEH BEPTUKAIBLHO,
yAapbl HanpaBneHbl TOPU3OHTaNbLHO NOCPEACTBOM MasATHUKA. B 06oux cnyyasix BbiCOTa nafieHns — BEpPTU-
KanbHOEe pacCTOsHUE MeXay TOYMKOW Havana ABWKEHMS U TOPU3OHTAaNbHOM NITOCKOCTbLIO, coAepallen TOUKy
yaapa.

Touka yaapa aomkHa 6biTb He Brivke, 4em B 5 CM OT Kpasi U He Aaanblue, Yem B 10 ¢M OT yrna nokpbITus
KONMEKTOpAa, U OHa A0MMKHA NEPEMELLATbCA Ha HECKONbKO MUMMMMETPOB MOCNE NaAEHMsA Ka)aoro cneayio-
LLero cTanbHOro Lwapa.

CrtanbHON Wap JOMKeH nagartb Ha konnekTop no 10 pa3 ¢ KaXaow UCMbITaTeNbHOW BbICOThI, NOKA HEe
Oyaer gocTurHyta MakcumanbHas UCnbiTatenbHasa BbicoTa. CnbiTaHUE OCTAHABNUBAETCA, ECNU KONMEKTOP
nony4un NOBpeXaeHne Unu eCrnn KONneKkTop Bolaepmkan yaapbl 10 cranbHbIX LWAPOB NP MAaKCUManbHOW UC-
NbITATENbLHON BbICOTE.

6 7
P
2 3 4
I ] 2
1 5
A B

1 — XecTkas pama; 2 — KonnekTtop; 3 — cTanbHol Wap; 4 — cTanbHol Wap; 5 — KonmnekTop; 6 — MasaTHWK; 7 — XecTkas pama;
A — cTanbHON Wap, NagaroLwumin BepTukanbHo, B — mMaaTHuk

PI/IcyHOK 14 — Cxema Ansa UcnblTaHUs Ha YAaponpo4HOCTb C UCMNONb30OBaHNEM CTallbHbIX LWapoB

12.3 YcnoBusi npoBe 4eHUA UCNbITAHUIA

CranbHon wap AomkeH uMetb Maccy (150 + 10) r u AomkeH nyckaTbCcsa ¢ NPOBEPOYHON BbIcOThI: 0,4; 0,6;
08;10;12:14,16;1,8n20mMm.

12.4 PesynbraThbl

KonnekTop AomkeH 6biTb OCMOTPEH ANA 0GHapYEHUS NOBPEXAEHUIA. Pe3ynstarbl 0CMOTpa 4O0MKHbI
ObITb 3aNPOTOKONUPOBAHbI BMECTE C BLICOTON, C KOTOPOW Obin BpoLLEeH CTanbHOi Liap U YUCHOM yAapoB.,
KOTOpbIE BbI3BaNM NOBPEXAEHUE.

13 3akntountenbHasi NpoBepKa

Korga Bce ucnbiTaHns GyayT 3aKOHYEHbl, BCE TPU KOMMEKTopa A0SkHbl OblTb JEMOHTUPOBaHbLI U OCMO-
TpeHbl. Bce OTKNOHEHUA OT HOPMaNbHOMO COCTOAHWA AOMKHbI ObiTh 3aNPOTOKONMPOBAaHbLI U cdpoTorpadmpo-
BaHbl.

14 OTyeT 00 ncnbITaHUAX

Ot14eTr JomkeH ObiTb OPOPMNEH B COOTBETCTBUM C MPUSIOXKEHUEM A U AOMHKEH BKMOYaTh NPOTOKONMbI
KaXkgoro ucneltaHnsa. Ha TutynsHom nucte (cM. A.1) yKkasblBaloTCA AaHHbIE O KOMMEeKTope.
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MpunoxeHue A
(o6sa3aTenbHoe)

dopmMa NpPOTOKONa UCNbITAaHUN

NPOTOKOI UCTLITAHUN

NAeHTUDUKaLMOHHBIA HOMep KonnekTopa Ne:.............oo,

JTABOPATOPUAMCTIBITAHNS. .. ...\t e e e e e e e ettt

N1 o= o SRR

A OnucaHue CoNMHeYHOro KonmeKkTtopa U NocneaoBaTenbHOCTb UCMbITAHUI

A11 OnucaHue ConHeYHOro Konsmnekropa
[ oTa (=Y [ (o =Ty o] o - OSSP UPUPPTTPRO
M CEPUMHBIN HOMEP ...ttt ittt ettt ettt ettt

A11.2 Konnekrop
Tun:
O MNnockuin
O BakyyMHbI TpyB4yaThlii
T DY TOM(YKABATE) .. ettt ettt ettt ettt ettt e et e e ettt e et e e et e et ae e
OBLLUAST MIITOLLBIB . ..o, M2

METEPUET MOKPBITUS ...t
TornwuHa NoKpLITUST: ........

LI TPYOBI MITU KBHATTA: ...ttt ettt MM

A113 TennoHocutenb
Tun:OBoga OMacno OBo3gyx OLPYroM(YKA3ATB): ....cccoiiiieieiiiiieiaiiiieaaaiiieeaaenieeeeeaeieeas
YKazaHWA (QOMOMHEHNA M T.A.): «ooooveieeeeiiieie e
ANBTEPHATUBHBIA TEMITOHOCUTEITB. ....viiiiiiiiiie et ie ettt ettt e e ettt e eees

A1.1.4 A6copbep
MaTepuan: ............cc......
O6paboTKa NoBepPXHOCTH:
TUN KOHCTPYKUMMW: ..o
Konn4ectBo Xmakoctu: ...
BBl HETT 0. it e et Kr

A1.1.5 Tennouzonauusa u oblIMBKa
TOMLLMHA TEMIOUBOIISLMM: ..ottt MM
MaTepuan U3onauuu: ......................
METEPUAIT OOLLIMBKI: ... ettt
MornHasa Macca KONMNEKTOPA B3 MULKOCTU ....oooiioiiiiiiii e MM
[aGapuUTHBIE PASMEPDL: ........ccoeeveeeeeeeeeeee
PABMEPBI @MEPTYPBI. .oooioeie ettt et MM
MaTEPUAI YIITOTHUTEIIS ..oiiiiie e eie ettt et ettt ettt e e e

A1.1.6 OrpaHuyeHus
MakcumanbHaa TEMNEPATYPa SKCTUTYATALMM. .....cooiiuiiiiiaiiie ettt e °C
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A11.7

A1.18

A1.19

A1.1.10

A1.2

Tabnuya A1

MakcumManbHoe JaBREHNUE MPU SKCTINYATALMM: .....oovovvevieriereeie et e e kMa

LIPYTE OTPAHUMHEHUS: ... ..ottt et et et ettt

CTaHAapTHbIe KNMMaTUyeckue ycrnoBus
TG C KM@, L et e e e e e e e e e e e e e

CxemaTnyeckuii 4Yeptexx Konnektopa (npu HeoBXOAWMOCTM MPUKPENUTb OTAENLHYIO
cTpaHuuy):

A.2.8 ®oTorpachua konnekropa (npm Heo6XoAUMOCTHU NPUKPENUTH OTAENBLHYIO CTPaHULY):

A.2.9 KoMMeHTapuM K NpPoeKTy Konnekropa (Npu Heo6xoAMMOCTU NPUKPENnUTb OTAENbLHYIO
cTpaHuuy):

OTyeT 0 NporpamMme UCNbITaHNI U CBOAKA OCHOBHBIX pe3ynsraToB

Bce cyllecTBeHHble NOBPEXAEHNS KOMNeKTopa, BKNIOYasi MPOHUKHOBEHWE JOXASA, AOMKHbI YKa-
3biBaThbCA B Tabnuue A.1. MogpobHble AeTanu cnegyeT ykasaTb B MHAMBUAYAIBHBIX NUCTaX pe-
3ynLTaToB UCTbLITaHWA.

McnbiTaHue KpaTKoe N3NoXeHne OCHOBHbLIX pe3ynbraToB

Hata

Havano OKoHYaHune

BHyTpeHHee aaBneHue

MpegenbHbIA Harpes

Bosgeicteue atmocepHbIX YCroBuii

BHelUHWIA TennoBoi ygap | nepsbli

BTOPOW

20



MHCT 42—2015

OkoHYaHue mabnuupsi A.1

McnbiTaHne KpaTKoe N3NoXeHne OCHOBHbIX pe3ynbraTtoB

Hara

Hauvano OKoHYaHue

BHyTpeHHUA Tennoson ygap

BJ'IaFOHEI'IpOHVILlQEMOCTb

Mopo3socTolikocTb

BHyTpeHHU Tennosoii ygap (NOBTOPHO)

TEI'IJ'IOI'IpOI/ISBO[J, NTENBHOCTb

YaaponpovHOCTb (ONUUOHANBHO)

3akntouuTensHas npoBepkKa

A.2

A.21

A.211

A.21.2

A.2.2

A.2.21

A.23

A3

A.31

BAMEUAHUS, . oo

McnbiTaHue Ha BHYTpeHHee gaBneHue ana MetTannuiyeckux nornowaromx nOBerHOCTeﬁ

MpumMeyvyaHune—CMm. A3 ANa UCNbITaHWA Ha BHYTpeHHee fgasneHune ana M1, caenaHHbIX 13
opraHW4ecKnx MaTepuarnos.

TexHuuyeckoe onucaHue Konnekropa

Tun Konnekropa:
O XKnaKoCTHbLIR

O BosgyLHbli

O OCTEeKNEHHbI

O HeocTeKeHHLIA

MakcumanbHoe paﬁoqee AaBneHune Konnekropa, onpeaeneHHoe U3rotoBuTenem......... KMa

Ycnosus npoBegeHnda UcnbiTaHuAa

TeMNEPATYPA UCTIBITAHMS. ...oeiiiii ittt ettt ettt e e et e et e e °C
MCNBITATENBHOE HaABITEHUE: ... e KMa
MTPOAOIIKUTENBHOCTE MCTTIBITAHMS ..o\ttt MUH

Tonbko ansa BO3AYLWHbIX KONNEKTOPOB
Pacxog YTEYKU Bo3ayXa NpU UCNbITAaTEeNTbHOM AaBNEeHUWN. ... Kric

Pesynbrarbl UcnbITaHUs
MpuBoASAT NogpobHY0 MHOPMaLIMIO 0 MoBEIX HabnaaeMbIX UN U3MEPEHHEIX yTeukax, B3AY-
TUSIX MM JEGIOPMELIATIX: ...ttt

UcnbiTaHue Ha BHyTPEHHee AaBrneHue Afs opraHMyecKux Nornowamx noBepxHoOCTel
MpuMevyaHune —CM. A2 ANA UCNLITAHUA Ha BHYTPEeHHee AaBreHune Ansa metannudeckux M.

TexHuuyeckoe onucaHue Konnekropa

21



MHCT 42—2015

A.3.11

A.3.1.2

A.3.1.3

A.3.2

A.3.21

A3.2.2

A3.23
A3.24
A3.25

A.3.2.6

Tun Konnekropa:
0O XXnAKOCTHBIRA

O BosgyLuHblia

0O OcTeKNeHHbI

O HeoCTeKNEeHHbIA

MakcumanbHoe pabouee AaBreHUe Konnekropa, onpeaeneHHoe U3roTOBUTENEM: .. ... kMa

PacueTHas paBHOBECHas TEMMNEPATYPA KOMIMEKTOPA: ........cc.cccueiiiieeeeeiiieieeeeesivsaiaae e °C
PacuyeT Ha ocHoBe:

O Mpunoxexwne B, noaxog 1

O MpunoxeHue B, nogxog 2

MpuBOAAT nogpoCHEle CBEAEHWS O pacyeTe, ykasbiBas UCMomb3yeMble BXOgHbIE AaHHble (Npu-
KpenuTe OTAENBHYIO CTPaHULY B cllydae HeoBxogMMocTy)

YcnoBus npoBeAeHUA UCMbITaHUA

XKuakocTb, MCNONb30BaBLUASAACA ANSl AaBJIEHUSA Ha NOMOLAIOLLY IO MOBEPXHOCTb:

O Macno

O Bosgyx

D0 PYTOE (YKABATD): .. ittt tieeetiie e etiee ettt e et et e e e e e et e e e e ene e e e enseeenn

MeToa, ncnonbsoBaBLUMICA ANA HarpeBa nornoilatowei NOBEepPXHOCTH:
O BoaHasi BaHHa

O TennoBoi KOHTYpP

0O EcTecTBeHHas conHeuHas pagnaums

O UckyccTBeHHan conHevHas paaunauus

MamepeHHasa ucnbiTaTenbHaa TeMnNepaTypa nornowarowei NoBEepPXHOCTU: ..................... °C
OKOHYaTeNbHOE UCNLITATENBHOE JABIEHME: ........cceooevviiiieniieceieeeeee e kMa
MpoaomKUTENnbHOCTL TECTa NPU OKOHYATENbHOM UCNLITATENLHOM AaBNEHUMU: ........... MWH.

I'Ipome)KyTquoe ucnbiTatensHoe gasneHue, klMa

npO,ClOJ'I)KMTeJ'IbHOCTb UCNbITaHUA NPU KaXaQ0oM
NPOMEXYTOYHOM AaBneHUn, MUH

A3.27

A3.28

A33

22

[nsa nornowarolleil NOBepXHOCTU, NPOBEPeHHON Noa paauaumei

Yron HakroHa KorieKkTopa (B rpafiycax oT ropu3oHTanbHOMo NMONOXKEHUS). ..., °
CpefiHasa pafuaLs B TEUEHNE UCTIBITAHMSL .........ooeoueeiioiiiie e Br/m2
CpefiHasa TemnepaTypa OKpyXKatoLei cpefibl B TEHEHNE UCTIBITAHUS: ............couvveeee e °Cc
CpenHsiai CKOPOCTb BETPA B TEYEHNE UCTIBITAHUS. ....ooouvimiieiiiniiiiaeieee e see e eaie e Mm/c

Tonbko ANs BO3AYLIHbIX KOMEKTOPOB
Pacxop yTeukn Bo3ayxa npyu UCTILITATENBHOM AABNEHUN. .............ooveeeiereeeeioeie oo Kkr/c

Pe3ynbrarbl uCcnbITaHUsA
MpuBoAST NoapobHYo HopMaLmio 0 Ntobbix HaGNoAaeMbIX UMK U3MEPEHHLIX YTeHKax, B3ay-
TUAX Unu gedopMauusix:



A4

A.4.1

A.4.2

A4.21

A.4.2.2

A43

A.4.31

A.4.3.2

A4.33
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UcnbiTaHWe Ha NpeaenbHbIN Harpes

Mcnonb3yemblit MeToA:

O McnbiTaHne Ha OTKPLITOM BO3ayXxe

O MICTOYHUK UCKYCCTBEHHOTO COMTHEYHOrO U3MnyYeHNs
O Fopsuunil KOHTYP € MacrioMm

YcnoBUA UCNbITaHMA Ha OTKPLITOM BO3A4yXe UMKN B CUMYNATOpPE CONMHEYHOro U3nyvyeHus:

Yron HakrnoHa Konnekropa (B rpagycax OT ropu3oHTaNbHOMO MOMOXEHUA): ......ccvrvvrrerireaneene °
CpeHAA pagnaums B TEHEHNE UCTIBITAHUS ....ocuviiieiiiiee e ee et e et e s ae e s eens Bt/m?2
CpenHsas TemMnepaTypa OKpyXaroLLlero Bo3ayxa: .

CpeaHaa CKOPOCTh BOZAYLUHOMO MOTOKA! ....c.uiiiiiiiiiie e iie et itieeitte e ette e eveaesraae et ns e emeeeenneeeeneeas m/c
CpefHAs TEMMEPATYPA TTIT: Lo e ettt ee e e °C
MMPOAOIMKUTENBHOCTE UCTTBITAHMS. ...oiiiiiiiiii ettt ettt ettt e e ee e MWH

AononHutenbHas VIHCpOpMaLIVIﬂ, €CJITU UCN bITbIBaKOTCA prs‘-laTble BaKyyMHbI€ KONNEeKTopbl
TemnepaTypa Konnekropa Obina namepeHa B MECTHOCTU, yKaSaHHOﬂ HUXe:

HononHutenbHaa nHdgpopmMaumus, Tpebyemasn, ecnu TeMneparypa NornoLiaowei noBepx-
HOCTU Gblna u3MepeHa, UCNOMb3YA cneunanbHYIO XKWAKOCTb (Kak onucaHo B 6.2, npumeya-
Hue)

MM Oblna YacTUYHO 3anofHeHa ... ............ n cpeiHee aaBneHune 6bino ... ... kMa, koTopoe cooT-
BETCTBYET cpefHei Temneparype MM, AaHHOe B BLIWe.

YcnoBuA UCNbITaHUS B ropsiueM KOHTYpe C Macnom:

PaBHOBecHas TeMnepaTtypa nMpu CyLIeCTBYIOLMX KITMMaTUYECKUX YCIIOBUAX

McnbiTaHue:

O Ha OTKPLITOM BO3Jyxe

O € UCTOMHMKOM UCKYCCTBEHHOrO COMHEYHOrO U3Ny4eHus

Yron HakmnoHa KonnekTopa (B rpafycax oT ropU3OHTaNbHOrO NONOXKEHUS). ...........c..ccvvenernennnn. °

CpefHsas pagnaumsi B TEYEHNE UCTIBITAHNS: ......ovevieieeeieniiaae, .. Br/M?
CpefHsa TemnepaTypa OKPYXAFOLLETO BOSMYXA! .......ciiiiiirieieiieeeiieeeieeeaieeeeeeeeeaee s aeeeeeeeeneeeaas °Cc
CpeaHAs cKOPOCTb BOSAYLUHOTO MOTOKE! .....cc.iieieieeiiiiiteeeesiieeeiesseeeeeeaaeeeteeeseeeae s e e e eenaeeneenns Mm/c
CpeaHan TeMnepaTyPa [l .. e °C
MPOAOIMKUTENBHOCTE UCTIBITAHMS ....eiiiiiiieiit ettt ettt enee MUWH

UcnbiTaHne B TENNIOBOM KOHTYpe
PacueT Ha ocHoBe:

O Mpunoxexune B, nogxog 1

O Mpunoxexune B, nogxog 2

MpuBOAST NOAPOBHLIE CBEfleHNs O pacyeTe, yKasbiBas UCMOMb3yeMble BXOAHbIE faHHble (Npu-
KpEnUTb OTAEmNbHYI0 CTPaHULy B criydae HeoBXoaUMOCTH)

CpefHsas TeMnepaTypa XULKOCTU Ha BXOLE..........c..ceeveenn.. .
MPOAOCIIKUTENBHOCTD MCTIBITAHMS ..eviiiiiiiiiiite s esiesieataette e eee s sstese e ee e

. °C
.MUH

Pesynbrarbl ucnbITaHUA
MpuBoasT noapobHyo MHbopMaLmMio 0 Mobbix HabnAaeMbIX UMK U3MEPEHHBIX YTeuKax, B3ay-
TUSAX UK AedopMaLysix;
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A5 WenbiTaHue Ha Bo3aeincTBMe aTMocdepHbIX YCIOBUIA
Ab5.1 YcnoBuA UcnbiTaHUA
Yron HakrnoHa KornnekTopa (B rpafycax OT FOPU3OHTANLHOTO MOMOXKEHNS ........vevveeeeeieevieeieennn °

B Tabnuuax A.2 n A.3 gonxHa 6elTb AaHa noapobHas UHdopMaLMa 0 KNMMMaTUYeCKUX YCNoBUsX
B Te4eHWe BCcex JHel BO BPEMSA UCMbITAHWSA, BKITIOYas:
- eXeJHEeBHYI CYMMapHyo paguauuio H, MIx/M2;
- nepuvoAbl, Korfa cymMmapHas paanauua G u TemnepaTypa oKpyxatollero Bosayxa t, uMmeert
3Ha4eHus BonbLue, YeM Te, KOTopble onpefeneHsl B Tabnuue 4;
- TemnepaTypy oKpyxatoLlero Bosayxa t,, °C;
- LOXAb, MM.
A5.2 PesynbTarhbl MCnbiTaHUA
KoHTponke gomkeH 6biTb npousseaeH cornacHo A.5.5. [lormkHbl BbiTb AaHbl NONHOE ONUcaHue un
oLieHKa Ntobbix Npobnem unu HabnofaeMbix HeMcnpaBHOCTER, Npunaratsea doTorpacui.

A5.3 Knumatuueckue ycrnoBusl B TeYeHUe BceX AHeN UCnbITaHUsA

Tabnuya A2

H, ta Hoxap, H, t, Ooxap,
Hara MIk/M2 °C MM Rara Mk/Mm2 °C MM
WITOTO: .ooeeeeeeeeee e, AHei, B koTopble H > .............. MIDr/m2
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Ab5.4

Tabnuya A3
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Mepuoabl BpeMeHU, B KOTOPLIX paguauus U TeMnepaTtypa OKpyXKalolero Bo3ayxa UMeroT
3HavyeHus Gonblue, YeM yKasaHHbIe CTaHOAPTHbIE YCIOBUA AN KNacca .... KnuMara

G t Mepuoabl BpemMeHU
) a, )
Hara BT/M2 °C MUH.
WToro:
Ab55 Pe3ynerarbl ocMoTpa
OueHuTe Kaxayto noTeHuuanbHyto npobnemy cornacHo crnefylowen wkane:
0 — npobnem HeT
1 — He3HauuTenbHas npobrnema
2 — cepbesHas npobnema
* — OLEeHWTb COCTOSAHWE HEBO3MOXHO
CocTraBnstolLas Konnekropa MoTteHumnanbHasa npobnema
OueHka
a) Konnekrop kopob/kpenex PacTpeckuBaHue/gedpopmnpoBaHne/koppo3ns/npoHNKHOBEHUE 40X
b) KpenneHus/koHcTpyKUus MpouHocTE/6e30onacHoOCTb
c) Usonupytoluid crioid/ynmnoTHeHne PacTpecknBaHue /cnunaHune/ anacTuYHOCTb
d) MokpbITue/oTpaxaTenb TpelmHbl/nepekalunBaHne/qedopmMmpoBaHme

e) MokpbiTne MM

Tpy6ku MM

KpenneHus MMM

f) Usonayua
A.6

A.6.1

fAenamuHayus/nerasauma
PacTpeckuBaHue /TpellnHbl (Ha 3Manu)/BagyTue

3agepxKKa Boabl/gerasayunsa/gerpagayms
UcnbiTaHWe Ha BHeLWHWI TennoBoi yaap: MNepBbii

Ycnosusa ucnbitaHus

McnbiTaHne BBINOMHEHO:

O Ha OTKPbLITOM BO3Ayxe

O € UCTOYHMKOM UCKYCCTBEHHOrO COMTHEYHOrO N3MnyYeHuns

McnbiTaHne NpoBoAMNOCHL BMECTE € KOPOTKOBPEMEHHBLIM UCMBITAHUEM Ha BO3AeicTBME aTMOC-
epHbLIX YCIOBMUIA:

Oda OHet

Yron HakrnoHa komnrekTopa (B rpagycax OT FopU3OHTaNbHOMO MOMOXKEHNA): ......vvieeeeieiiie e, °
CpefHssa pagnaums B TEHEHNE UCTIBITAHUS ...oiiuiiiieiiiiee et ie et ie e e e e ee e eens Br/m2
MuHUMansHas pagnaumnsa B TEHEHNE UCTIBITAHUMS ...c..oociiiiiiiiiieiiieie e BT/M2
CpefHsasa TeMnepaTypa OKPYKAKOLLETO BOBAYXA: ...ccoiuuieeaaiiiieaaitiiieaasetiieea e it aeeeaneie e eanneaeeenennees °C
MuHUMansHas TemMnepaTypa OKPYXAROLLETO BOSMYXA: .....c.ueviiriieirieieiiieitie et eneeeneeaiieneeenee e °C
Mepuog BpemeHW, B Te4eHWe KOTOPOro MNojAepxusanncb HeobxoanuMele paboune ycnoeusa Ao
UCMBITAHNS HA BHELLHNA TEMMOBOM YIP. ..o ettt ettt ettt ettt ettt MWH
Pacxop pastpbI3rBAEMONM BOLBL: ........c...coeiiiiiieaiie et ee et e tee ettt n/c-m?
TeMnepaTypa pasOpbI3rUBAEMON BOMBE: ..........ooiuiiiiiii et ie ettt °C
MpPOAOMKUTENBHOCTE PA30PBIBTMBAHUS BOMBIL . ......ioeeiiiieiiaiie ettt et MWH.
Temnepatypa NI HenocpeACTBEHHO Nepes, pasbpbi3arMBAHUEM BOABL: .........ccccocuieeuieeaieeaiennns °C
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A.6.1.1

A.6.1.2

A.6.2

A7
A7A1

AT711

AT71.2

A7.2

26

AononuuTtensHan nHgpopmauusa, ecrnm UCNbITLIBAIOTCA TPYGUaTble BaKyyMHbIe KONNeKTopbl
TemnepaTtypa konnektopa 6bina UsMepeHa B MECTHOCTH, YKa3aHHOMN HUXe:

OononHutensHas uHcpopmauus, Tpebyemas, ecnm TeMnepaTypa nornoLaloLei NoBepXHo-
cTu 6bIna n3MepeHa, UICNONb3ya cneuuanbHyIo XUAKOCTb (Kak OnMcaHo B 6.2, npumevaHue)

MM 6bina YacTUYHO 3aNONHEHa ............... u cpefiHee faBneHue 6bino ....... klMa, koTopoe cooT-
BETCTBYET cpeaHeit Temnepatype I, AaHHOe BhiLle.

Pe3yntTarbl UCNbITAHUA
MpuBoAAT NoapoGHYLO UHdOPMaLMIO O MNoObLIX HaGMoAaeMbIX UK U3MEPEHHBIX YTeuKax, B3aY-
THSX UK gedopmayusx:

UcnbiTaHue Ha BHeWWHUI TennoBoWl yaap: Bropoii
YcrioBUA UCTbITaHUA
McnblTaHue BbINOMHEHO:

0 Ha OTKPLITOM BO3AYyXe

O ¢ UICTOMHUKOM UCKYCCTBEHHOIO COMHEYHOro U3NyYeHUs

WcnbiTaHe nNpoBogunock BMeCTe C KOPOTKOBPEMEHHBIM UCMbITAaHWEM Ha BO3AieiCcTBUE aTMOC-
depHbIX YCrOBUIA:

Oda OHet

Yron HakrnoHa KonnekTopa (B rpafycax oT roOpU3OHTaNbHOMO NOAOKEHWUSA): . .....ccoocvvevrieiinia.. °
CpefHas pagnauus B TE4eHWEe UCNbITaHUA: ... ... Br/™M2
MuHUManbHaa pagnauns B TEHEHNE UCTIBITAHUA: ......c..oeiiii i eeeeee et e BT/M2
CpeaHAsa TemnepaTypa OKPYKAROLLETO BOSAYXA: .......cooieruieeuieiieetieeeieeeeeeeeeare e eee e °C
MuHUManeHaa TemnepaTypa OKPYXKAIOLLEIO BOBAYXA: - ocecuureeueeeeeieeaeiaaaresereeeesseseeeeeeneeen e ens °C

Mepvog BpeMeHW, B TEYeHUE KOTOPOro NoagepxuBanucb HeobxoguMeble pabodne ycrnoeus Ao

TeMnepaTypa pasOpbI3arBAEMOM BOAB: .......vee.. oot e °C
MpPofONMKUTENBHOCTE Pa3BPBLIBTUBAHUA BOABL: ..ot MUH.
Temnepatypa NI HenocpeaCTBEHHO Neper pasopbI3rMBAHUEM BOAbL: ...............cceeeeueeeeeeennn.. °C

HononHuTtenbHasa nHopMaUus, €Crn UCTLITLIBAIOTCA TPYGUuaTble BakyyMHbIe KONNeKTopbl
TemnepaTtypa konnektopa 6blna U3aMepeHa B MECTHOCTU, YKasaHHOMN HUXe:

HononHutenbHasa uHdopmauus, TpebyemMas, ecnu Temneparypa nornoujaroLeli NoBepxXHo-
CTU Gbina usMepeHa, Ucnonb3ys cneuuanbHylo J)KUAKOCTb (Kak onucaHo B 6.2, npuMeuyaHue)

MM Bbina YacTUYHO 3aMoNnHeHa ... ............ 1 cpegHee AaBrieHue 6bino ... kMa, koTopoe cooT-
BETCTBYET cpefHeit Temnepatype MMM, AaHHOe Boille.

Pesynkrarbl ucnbiTaHnA
MpuBoAAT nofpobHyo uHdopMaymio o Nobbix HabnoaaeMbIX UMM U3MEPEHHbIX yTedKax, B3ay-
TUSX Unn gecbopmaLusx:




A.8

A.8.1

A.8.1.1

A.8.1.2

A.8.2

A9

A9

A9.1.1

A.9.1.2

A.9.2

A9.21
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McnbiTaHne Ha BHYTpPeHHUIT TeNNoBoIi yaap AN XXUAKOCTHLIX KONMeKTopoB

YcnoBus ucnbiTaHus

McnbiTaHne BBINOMHEHO:

O Ha OTKPLITOM BO3ayXe

O C UCTOYHMKOM MUCKYCCTBEHHOrO COSTHEYHOTO U3MyYeHUs

McnbiTaHne NpoBoAMNOCE BMECTE C KOPOTKOBPEMEHHLIM UCMbITAHUEM Ha BO3AelicTBME aTMOC-
hepHbLIX YCIOBMUIA:

oHa o Hert

Yron HakrnoHa konnektopa (B rpagycax OT rOpU3OHTANIBHOMO MOMOXEHUA): ......cc.ooovvieiiriiineene. °
CpefHaa pagnaums B TeHeHWe UCNBITaHUA: ... .. Br/m2
MuHUManbHasa paguanns B TEHEHNE UCTIBITAHUA: ......ccoevivviriiieiiiieiaiieee e Br/M2
CpefHaa TemnepaTypa OKPYKAFOLLEIO BOSAYXA! .....oeoireririeeariraaiiiaaeieaiie e eieeeeeie e eetteaeareae e °C
MuHUMansHas TemMnepaTypa OKPYXKARLLETO BOSAYXA! .....ceoviriirreieenieeeieaeene e aieeneannee s °C
Mepuog BpeMeHW, B TeHYeHUe KOTOPOro NoaAepxusanuce Heobxogumele paboune ycnoBus Ao
UCNbITAHUA Ha BHYTPEHHWUA TEMMOBOM YIBP: . oiveerierieiiietietie ettt MWH.
PaCXOL TEMIMOHOCUTEITR. ...iiuiiiitiiities e ettt ettt ettt ettt nfc-m2
TeMNEPATYP@ TEMMOHOCUTEIIS ... ueiieeiiestieseee ettt ettt e e ete ettt e st e et e e e et e e et e e ete e s st besstbesenaeeeeneeaa °C
MpoAoMKUTENEHOCTE LIMPKYNALMKA TENNOHOCUTENS: .. . MWH.
Temnepatypa [N HenocpeAcTBEHHO Nepen LMPKYNSALMENR TENMOHOCUTENS: ....covvevueeeeeeeennn.. °C

JononHuTenbHas MHPOPMaLUs, €CNU UCTIbITLIBAIOTCA TPYGUaTbie BaKyYMHbIE KONNeKTophbi
TemnepaTypa konnekropa Gbla U3MepeHa B MECTHOCTH, yKasaHHO HUXe:

HononHutenbHaa uHdopmauus, Tpebyemas, eCnu Temneparypa norouaiolleil NOBepXHo-
CTH Gbina usmMepeHa, UCNonb3ys cneLuanbHyo XMAKOCTE (Kak onucaHo B 6.2, npumeyaHue)

MM Bblna YacTUYHO 3anofHEHa ... ............ n cpefiHee AaBrneHune 6bino ....... kla, koTopoe cooT-
BETCTBYET cpeaHei Temnepartype MM, AaHHOe Bbilwe.

Pesynbrarbl ucnbiTaHua
MpuBoasT NnoapobHylo nHopMaLmio o Nobbix HabngaeMbIX UM U3MEPEHHBIX yTeuKax, B3gy-
TUSAX UNu gedopmaymnsx:

WcnbiTaHue Ha BNaroHenpoHULaeMocTb

YcnoBus UCnbiTaHUA

MoHTax KonnekTopa
KonnekTop cCMOHTUpOBaH:
O OTKpbITLIA Kapkac

O UckyccTBeHHas Kpbiwa
Yron HaknoHa KonnekTopa (B rpagycax oT FopU3OHTaNBHOTO NOMOXEHUSI): ..........c.cocueveeereeecennnsn. °
Pa36pbisruBaHue Boabl

Pacxop, pasbpbi3rMBAHUA BOABL ..........outeiiiiieiieie oottt et et nfc-m?
MpofoMmKMTENLHOCTE pa3bpbi3ruBaHUS:

Pe3ynsrarbl UCNbITaHUA

Macca konnekropa
Macca KonnekTopa A0 Pa3BpPbI3TUBAHUS: ..........cc..ouvieeeoe oo Krt. ... Kr
Macca KonnekTopa nocne pasbpbI3TUBAHUST ................ccoeevueereeeeee e eeeeeeeeee e, Kr*........ Kr
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A.9.2.2 MpuBogAT AetanbHylo MHQOPMaUUlo O HabnogaeMoM NPOHUKHOBEHMW BOAblI nocrne
UCNbITaHUsA
A.10 UcnbiTaHue Ha MOPO30CTOMKOCTb
A.101 Tun konnekTopa
OO0 Mopo30CTONKWUI KONIeKTop, Korda 3anofiHeH BOg O
O BogooTBog
A.10.2 YcnoBus UcnbiTaHuA
A.10.2.1 Yron HaknoHa Komnnekropa B TeYeHMe MUCMbITaHWA (B rpagycax OT FOpPU3OHTanbHOro
FIOFTOMEHMEIA: ...ttt e et e et et e et e et e et e e bt e emee e s seaes e e emse e e eae e e eeeasssesssaeeesseesn °
A.10.2.2 [etanu UMKNOB 3aMOpaXXMBaHUA/OTTanBaHUA
Ne LWMKIOB Ycnosus 3aMopaxusaHuA YcrnoBus oTtauBaHua
3aMopaxuBaHus/oTTa- Temnepartypa MpoAONKUTENLHOCTS, Temnepartypa MpoAONXUTENLHOCTD,
UBaH1A ucnbiTanus, °C MUH ucnbiTanua’, °C MUH
1
2
3
1 [Inst MOpO30yCTONUMBLIX KOMNEKTOPOB 3TO — TeMepaTypa COCTOSIHUS COAEPXKUMOro KONNeKTopa, T.e. Boga, nea.
[ns konneKkTopoB ¢ BOAOOTBOAOM — 3TO TeMnepartypa, usmepeHHasi BHyTpu MM 61u3Kko kK BXoaHOMY OTBEPCTHUIO.

A.10.2.3

A10.24

A.10.3

A1

A111

A11.1.1
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CKOPOCTb OXMAKAECHMUA KAMEPDBI: ...coooviiiiiiiiiiiieiieie ettt K
CKOPOCTD HAMPEBA KAMEPDBI: ......viiiiiiiiiiiaiieieetietie ettt et et eteetae b steesae s eaeeseeeseeseese s seseeeeeees K
Pesynbrarbl ucnbiTaHuA

MpuBoAAT noapobHyto MHdopMaLmio o NoBbix HabngaeMbIX UM U3MEPEHHBIX yTeukax, B3gy-
TUAX UNKU gedopMaLmsax:

WcnbiTaHue Ha BHYTpeHHee AaBneHue Ana MetTannyeckux nornowarowmx nOBerHOCTeﬁ
(noBTOpHOE)

MpumeyvyaHune—CMm A12 ang ucnelTaHns Ha BHyTpeHHee AaBnenune ans MM, caenaHHbIX
N3 opraHM4YecKkMx Matepuanos.

TexHn4eckoe onucaHue Konnekropa
Tun Konnekropa:

0O KnaKoCTHbIA
0O Bo3ayLuHbIiA



A11.1.2
A.11.2

A11.21

A11.3

A2

A121

A1211

A121.2

A1213

A12.2

A12.21

A12.2.2

A12.23

A12.24
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O OcTeKNeHHbIA
O HeocTeKkNeHHbI’

MakcumanbHoe paboyee AaBneHuWe Konnekropa, onpeaeneHHoe U3roTOBUTENEM: ....... KMa
Ycnosuga npoBeAeHUs UCNbITaHusA

TEMNEPATYPA UCTIBITAHUR: .....oooiei it et e et e °C
MCMBITATENMBHOE JABIEHME: ... .oii ittt et e KMa
[TPOAOIIKUTENBHOCTE MCTIBITAHMS. ....ooiiiiiiiiiie e e ettt ettt e e e e MWH

TonbKo Ans Bo3AyLHbIX KONNEKTOpOB
Pacxo yTeuku Bo3Ayxa MPpW UCTIBITATENBHOM AABIIEHUM. ......c.cooviviiierivinieesieceeeeeses e Kr/c

Pesynbratbl ucnbiTaHus
MpnBogAT NoAPOGHYLO MHpopMaLmio o NtoBbix HabngaeMbeIX UN U3MEPEHHBLIX YTeuYKax, B3gy-
TUAX UNK gecdopmalnsx:

MenbiTaHue Ha BHYTpeHHee fgaBneHue ana opraHu4YeCcKux nornowatomx nOBerHOCTeﬁ

Mpumedanune —Cm A11 gns ncnelTadnsa Ha BHYTpeHHee AasneHue ana metannmyeckux M.

TexHunyeckue aetanu Konnekropa

Tun konnekTopa:
O XKUAKOCTHBIN

[0 Bo3pyLuHbIN

O OcTeKIeHHbIN

O HeocTekneHHbIN

MakcumanbHoe paGouee faBneHue KOnnekropa, onpeaeneHHoe U3roTOBUTENEM: ....... kMNa

PacueTHas paBHOBECHasl TEMNEPATYPA KOSMEKTOPA: ........c..cccureeireenriennirierieeeeeereeeeneeenneenns °C
PacueT Ha ocHoBe:

O Npunoxenune B, nogxog 1

O Npunoxenune B, nogxog 2

MpuBoaSAT nogpobHLle CBEAEHUA O pacyeTe, ykasbiBas UCNOfb3yeMble BXOAHbLIE AaHHble (Npu-
KpenuTb OTAENbHYIO CTpaHULy B criyyae HeobxoguMocTH)

Ycnoeusa n poBeAeHUA UcnbiTaHUA

KunakocTtb, UICNONL30OBaBLLASACA ANS AAaBNEHUA Ha NOIMOLaloWy 0 NOBEePXHOCTb!
O Macno

O Boagyx
L0 APYTO@ (YKABATD). o.eeieieiiee et aaaee et e et e e e ettt eetteeatteetbeassaeese e essee e e eae e e s eeasn e eaesessmenseeaseeannesesseesee

MeTopa, ncnonb3oBaBLUMICA AN HarpeBa nornoualeii NOBepXHOCTH:
0 BogHaAa BaHHa

O TennoBoi KOHTYp

[0 EcTecTBEHHasA conHedHas paguauus

[0 NckyccTBEHHaA cornHeyHasa paguauua

M3MepeHHas ucnbiTarenbHas TeMneparypa nornolaowieil NOBEPXHOCTH: ..................... °C

OxoHYaTenbHOE UCMILITaTENbHOE AABIMEHUE: ..o KMa
29
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A12.25

A.12.2.6

npOﬂOﬂ)KVITe.ﬂbHOCTb TecTa Npu oKOHYaTeNnbHOM UCNbITaTENbLHOM AaBneHuun: ........... MWH.

I'Ipome)KyTquoe ucnblTaTenbHoe gasreHue, klMla

npO,D,OJ'I)KI/ITeJ'IbHOCTb ncnbiTaHNA NPU KaXaom
NPpoOMeXYyTOYHOM AaBneHnn, MUH

A12.27

A12.238

A123

AA13

A131

A.13.2

[ns nornowatolleil NOBEpPXHOCTU, NPpOBEPEHHON noA, pagnauunei

Yron HaknoHa KornnekTopa (B rpagycax oT FOPU3OHTANBHOMO MOSTOMKEHNA). ..oooviiereiieiiieiieiaas °
CpefHAa paguauns B TEUEHNE UCTIBITAHMS .....oooiiiiiiiiie et Bt/m2
CpepHsa TemnepaTypa oKpy>KatoLen cpefibl B TEHEHNE UCTIBITAHNS: ..ooceeviiaieeiieaieeneieeeae °C
CpefHsa CKOPOCTb BETPA B TEUEHMNE UCTIBITAHMS ...oioiiiiiieiiieaiiee et et m/c

Tonbko ANs Bo3AYLWHbIX KONNEKTOPOB
Pacxog yTeukn Bosgyxa Npu UCTIBITATENMBHOM LABIEHNUM. .......c.coveieeieeeiieeeeeeee e, Kr/c

Pesynbrartbl ucnbITaHUs
MpuBoASAT NogpobHY0 MHGOPMaLIMIO O MGEIX HabMngaeMbIX UK U3MEPEHHEIX yTeukax, B3AY-
TUAX UNK fedopMaLiysix:

WcnbiTaHue Ha yaaponpovHOCThL (HeobsizaTenbHoe)

YcnoBusa ncnbiTaHus

P LY 1= T | - PO PRR T MM
MIACCA LLBPA .o oo e r
WcnelTaHne BbIMOMHEHO:

0O BepTukansHoe BosfeicTBUE (Nafatowmii wap)

O lopusoHTanbHOe Bo3geicTBre (MasgTHUK)

Mpoueaypa ucnbiTaHus

BbicoTa nageHus, M Ne nageHwit

A13.3
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Pesynbrarbl UcnbITaHUS
MpuBoAST NogpobHY0 MHbopMaLMIo O NGBLIX MOBPEXLEeHUSX KonnekTopa:
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A.14 Pe3ynbTrarbl 3aKnouUTENbLHON NPOBEPKU
OueHnTe KaXxayto NoTeHLuanbHyo NpobneMy cornacHo criefytoLleii Wwkane:

0 — npobnem Het

1 — HesHauuTenbHasa npobneMa
2 — cepbesHasi Npobnema
* — OLEHWUTb COCTOSIHUE HEBO3MOXHO

CocTaBnstolas konnekropa

a) Konnektop kopob/kpenex

b) KpenneHuns/KoHCTpyKLUmMS

¢) MNsonupytowmin cnoi/ynnoTtHeHmne

d) MNokpbITue/oTpaxatens

e) MokpbiTne MMM
Tpy6ku MM
KpenneHnus MM

f) N3onayua

MoTteHuManbHasa npobnema
OueHka
PacTpeckusaHue/gedopMmpoBaHne/Koppo3na/NPOHUKHOBEHWE JOXASA

fenaMuHauus/aerasauyus
PacTpeckvuBaHue /TpellnHbl (Ha 3Manu)/BagyTue

3apepxka Boabl/gerazayus/gerpagauus
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MpunoxeHue
(cnpaBouHoe)

PaBHOBecHas TeMnepaTypa XUAKOCTHLIX KOSNeKTOPoB

B HacTosALeM NPpUNoXeHUU NpuBeAeHsl METOA I ANA BbIMUCNEHUA paBHOBECHOW TeMNepaTyphbl Konnekropa, To ecTb
TeMnepaTypbl KonmnekTopa BO BpeMsi NEPUOAOB C BLICOKOWA CONMHEYHON pagunaLen n TeMnepaTypoil okpyxaroLei cpeabl
Npu OTCYTCTBMM MOME3HOro TeMNOOTBOAa OT KorneKTopa.

PaBHoBecHast TeMnepaTypa fonmxHa GeiTe onpeaeneHa AnsA BuIGpaHHOrO 3Ha4YeHUA COMHEYHOro nanyveHna Gg
BbIOpaHHOMO 3Ha4YeHUsA TemnepaTypbl OKpyXatoLen cpedbl by o

PacueTHyto paBHOBECHYIO TEMMNepaTypy UCMONbL3YIOT AN ONpefeneHns TeMnepaTypbl UcnbITaHnsa ANs:

- UCMbITaHUA Ha BHYTpeHHee AaBneHune Ans opradudeckux MM (cm. 5.2 n 5.4);

- UCMbITAHUA Ha NpefenbHbIi HarpeB, NCMONb3YsA KOHTYP C ropsYein XuaKocTbio (pasaen 6).

Ttoboit 3 2-x nogxono., onucaHHbIX B B.1 1 B.2, MOXeT ObITb UCMONB30BaH.

B.1 Metog 1

B AaHHOM MeTode UCMNONb3YETCA TennoBasa XapakTepuUcTuka XUAKOCTHOro Komniektopa B COOTBETCTBUU C [1], aAna
TOro, 4TOObI onpeanennTb ero paBHOBECHYIO TEMMNEPATYPY. Tennosas XapakTepucTtuka gormkHa ObITb U3BECTHA U MOXET
ObITb OnpeAeneHa npu UCTbITAHUAX COOTBETCTBEHHO.

[nsa pacyeTa paBHOBECHOI TeMmepaTypbl HeoBXo0AUMO UcMonb30BaTh ypaBHeHue BToporo nopszaka (b.1) aAna MrHo-
BeHHoro Tennosoro KM/ konnekropa n

n="ng - aT *~a,G(T*. (B.1)

HeobxoaMmo 0TMeTUTb, YTO NpuBedeHHas pasHOCTb TeMrnepatyp 7* onpefensieTcs Unu Yepes CpefHIo Temnepa-
Typy TennoHocuTens t,,, Unu Yepes Temneparypy Ha BXOAe B KosrnekTop ¢, Bonee Toro, MrHoBeHHbIR KM onpegenserca
WnK ANS NOMHOW nnowagu Konnektopa Ag unu ans niowaau MM A,. Ytobbl BeiBecT MrHOBeHHBIM KM konnekTopa,
MOryT BbITb UCMOMNL30BaHLI YETLIPE Pasnn4HbIX Habopa NOCTOSHHLIX Mg, &4 U a,.

PaBHoBecHyto TemnepaTypy t, ANA BbIOPAHHOTO 3HAYEHMS COMHEUHOro U3NyYeHns Gg U BbIGPAHHOMO 3HaYeHUs
TeMneparypbl OKpyxatoLei cpeabl ¢,  BEIMUCNAT No dopmyne

—a +(az1 +4noast) 2

ty =tos + : (62)

2a,
rae MoryT BbITb NCTONb30BaHbI NobkLIe U3 AOMYCTUMBIX HABOPOB KOHCTAHT Ng, a4 U a,.

B.2 MeTtoa 2

MeTog 2 cOCTOUT B TOM, YTO paBHOBECHYIO Temnepatypy ¢ ANS BLIGpaHHOrO 3Ha4YeHUs CONMHEYHOTO UanydyeHus Gy
1 TeMnepaTypbl OKpyxatoLei cpefbl t,; ONPEAENAOT NyTemM 3KCTPanonsLuun oT U3MepeHHbIX B YCTaHOBMBLLEMCS peXuMe
3HaveHuin:

- COMNHeYHoM pagnayun G, (eCTeCTBeHHas UM UCKYCCTBEHHas) Ha NNOCKOCTU KOMMeKTopa;

- Temneparypa oKpyxatoLero Bosayxa t,,.-

- Temniepartypa MM ¢,

Bo BpeMsi TOro, Kak KonnekTop pacronaraeTcs nog Bo3AeNCTBMEM COMHEYHON paguaLm n oKkpyxatoLen Temnepa-
TYpbl (Ha OTKPLITOM BO3ZlyXe, UMK B MCKYCCTBEHHOM COJTHEYHOM WCTOMHUKE) MPU YCTaHOBUBLUMXCA YCNoBusx, 6es Tenno-
TOOTBOA@ OT KornekTopa (YcrnoBus OTCYTCTBUA LUPKYNALMK).

PaBHoBecHyto TemnepaTypy {, Ans BbIGpaHHOro 3Ha4YeHUs COMHEYHOro N3nyYerns G 1 BbIGpaHHOro 3HaueHns Tem-
nepaTypbl OKpyxatoLlen cpefbl t, BEIYUCTAOT Mo opmMyne

GS
atg (tsm —tam) . (B.3)
S
[laHHoe BblpaxeHne 0CHOBAHO Ha NPUBIMKEHUU, YTO OTHOLWWEHUE (tg,, — tam) /G,, OCTAETCA NOCTOAHHLIM B YCTaHO-
BUBLLUEMCA pexnme pa6OTbI KonnekTopa.

370 NpubnuxeHne npueMneMo, TorNbLKO €C ypoBeHb papnauun G, MCrnonb3yemblli B TEHeHWe UCTbITaHuA, Ha-
xoauTes B npegenax 10 % oT 3HayYeHWs paguaLlny, onpeaeneHHon AN ycroeunii paBHoBecus G,
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(1]

(2]

(3]

(4]

NCO 9806-1:1994
(1SO 9806-1:1994)

MNCO 9806-3:1995 (ISO 9806-3:1995)

NCO 9459-1:1993
(1SO 9459-1:1993)

NCO 9459-2:1995 (ISO 9459-2:1995)
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Budnuorpadus

YCTaHOBKU COrMHEYHbIE TeNNOBbIE N X KOMNOHEHTEl. MeTogbl MChbITaHUiA
CONHeYHbIX KorreKkTopoB. YacTe 1. TenrnoBble XxapakTepucTuku, BKNoYas
nepenaj AaBneHns, OCTEKNEHHbIX KONITEKTOPOB € XUAKUM TennoHocuTe-
nem

(Test methods for solar collectors. Part 1. Thermal performance of glazed
liquid heating collectors including pressure drop)

YCTaHOBKU COSNHEYHbIE TEeNNOBbIE M MX KOMNOHEHTHI. MeToAbl UcnbITaHWi
COfTHEMYHbIX KofnekTopoB. YacTb 3. TennoBble XapakTepUCTMKK, BKITloYas
nepenag AaBneHUs, HEOCTEKNEHHBIX KONMNEKTOPOB C XWAKUM TENOHOCK-
Tenem (Nnepepada TONbKO 3HaYUMbIX KONMUYECTB Tenna)

(Test methods for solar collectors. Part 3. Thermal performance of
unglazed liquid heating collectors (sensible heat transfer only) including
pressure drop)

CornHe4Hoe oTonneHne. MecTHble cucTeMEl BOASHOrO oTonneHus. Yactb
1. Mpoueaypa oLeHKW pabovmnx XapaKTepUcTUK MpW UCMBITaHUAX B 3aKpbl-
TOM MoMeLLeHUK

(Solar heating. Domestic water heating systems. Part 1. Performance rat-
ing procedure using indoor test methods)

CornHe4Hoe oTonneHne. MecTHbIE CUCTEMbI BOASHOMO oTonneHus. Yactb
2. MeTogkbl UCMbITAHWIA BHE NOMELLEHWIA ANS onpefeneHns pabounx xa-
PaKkTEPUCTUK CUCTEM, MWCMOSMb3YIOWUX TONMBKO CONHEYHYHO 3HEPruto, M
€XerogHoe nporHo3vpoBaHvWe 3TUX xapakTepucTuk (Solar heating. Do-
mestic water heating systems. Part 2. Outdoor test methods for system
performance characterization and yearly performance prediction of so-
lar-only systems)
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YOK 620.91:644.001.4:006.354 OKC 27.160

KntodeBble CrioBa: KOMNEKTopbl CONMHeYHble, KBanndukaunoHHbIe UCNbITaHUA, METOA LI UCMbITAHWUIA, NPOTOKOS UCMbITaHUN
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