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Mpeaucnosune

1 TMOArOTOB/IEH ®epepasibHbIM - FOCYAAPCTBEHHBIM — YHUTapHLIM — MpeanpusaTiem  «Bcepoccuiickuii  Ha-
YYHO-MCCNEeAOBATENbCKAN  MHCTUTYT — CTaHZapTu3aumMmM U1 ceptudpmkauym B MalUMHOCTPOeHUM»  (BHVVMHMALLL)
n  OTKPbITbIM  aKUMOHEPHbIM  OBLLECTBOM  «HayuHO-MCcCneaoBaTensCkiili -~ UHCTUTYT — SHEPreTUHECKMX — COOPYXXe-
HU» (OAO «HUN3C») Ha OCHOBE COOGCTBEHHOTO ayTEHTWYHOTO MepeBoda Ha PYCCKMA A3blK  MEXAyHapoaHOro
CTaHZapTa, yKka3aHHOro B nyHkTe 4

2 BHECEH TexHunyeckuM KOMWTETOM MO cTaHgaptu3aumm 330 «lpouecchl, 000pyAoBaHME W SHepreTu-
Yeckme CUCTEMbI Ha OCHOBE BO30GHOB/IAEMBIX MCTOYHUKOB SHEPTM»

3 YTBEPXIEH W BBEAEH B ,IJ,EI7ICTBI/IE Mpykasom ®efepasibHOTO areHTCTBa. M0 TeXHUYECKOMY pe-
rY/IMPOBaHMIO 1 MEeTpos1ornan ot 23 nioHA 2015 1. Ne 16-nHCT

4 Hactoswmii  ctaHgapT  MogudmMuMpoBaH MO OTHOLIEHMIO K MEeXAyHapoaHoMy — CTaHaapTy
MCO 9806-1:1994 «MeToabl MCMbITAHWA  COMHEYHbIX  KO/MEKTopoB. Yactb 1. TennoBble  XapaKTepUCTUKK,
BKOYaA nepenas [AaB/ieHns, OCTeKNeHHbIX KO/UIEKTOPOB C  KuAKMM  TeruioHocutenem»  (ISO  9806-1:1994
«Test methods for solar collectors. Part 1. Thermal performance of glazed liquid heating collectors including
pressure drop») MyTeEM W3MEHEHUS OTAeNbHbIX dpa3 (CNoB, 3HAYEHWA MokasaTeneld), KoTopble BbigeneHbl B
TEKCTE KypCHBOM.

B HacToswwiA craHOgapT He  BkIloMeHa  6ubnmorpacma MCO  9806-1:1994 B COOTBETCTBMM  C
[OCT P 1.7—2008. cCbI/K1 Ha COOTBETCTBYHOLLIME JOKYMEHTbI B TEKCTE OTCYTCTBYHOT.

BHeceHVie yKkazaHHbIX TEXHUYECKMX OTKMOHEHMIA HampaBneHO Ha Y4eT O0COBeHHOCTeli 06bekta W acrekTa
CTaHfapTU3aLmK, XxapakTepHbIX A5 Poccuiickoli ®epepaumm

5 BBE/JEH BINEPBbLIE

lMpaBuna nNpuMeHeHWs HacTosLWero craHjapTa W NpoBeAeHWA ero MOHWTOPWHra YcTaHOBNEHbl €
FOCT P 1.16—2011 (pa3genbl 5 1 6).

PepfepanbHOoe areHTCTB O MO TEXHUYECKOMY PeryivupoBaHui0o U MeTponorum cobupaeT CBefeHUs
O MNpaKTMyeckoM nNpUMEHEHUM HacnwAwero cTaHjapTa. /[aHHble CcBefeHWsa, a Takke 3ameyaHus W
Npes/ioKeHVss MO COAePKaHWIo cTaHjapTa MOXHO HanpasuTb He Mo3gHee, 4yeM 3a [eBATb MecAuesB Ao
UCTEYEHNST CpOKa ero AeicTBus, paspaboTumky Hacnswero cTaHjapTa no agpecy. 123007. r. Mockga,
yn. LleHoruHa, . 4 n B PefepaibHOE areHTCTBO MO TEXHUYECKOMY perynnpoBaHuio U METPosorn no
agpecy: JIeHMHCKnA npocnekT, 4. 9. Mockea B-49. FCIM-1. 119991.

B cnyyae oTMeHbl HACTOAWEro cTaHgapTa CoOTBeTCTBYLWee yBefoMIeHe 6yaeT ony6nnkoBaHo
B E€XeMeCA4YHO Wu3gaBaeMoM WHOPMALUMOHHOM YKasaTene «HauWoHanbHble cTaHfapTbl» W XypHane
«BeCcTHUK TexHWYecKoro perynMpoBaHus». YBefoMseHne O6yaeT pasMelleHo Takke Ha oduunasibHOM
cainTe degepanbHOro areHTCTBa N0 TEXHNYECKOMY PerynnpoBaHnio U MeTPOIOrMn B ceTu VIHTepHeT

© CrangapTuHchopm. 2016

Hactoswpii CTaHgapT He MOXET ObiTb MOMHOCTBIO WM YaCTWYHO BOCTIPOM3BEAEH, TVPXMPOBAH M pac-
npocTpaHeH B KauyecTBe O(MUMASIBHONO M3faHWst 6e3  paspeweHnss deaepanbHoro areHTCTBa M0 TEXHWYECKO-
My PEryivpoBaHto 1 METPOSIONN
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NMPEOBAPUTENbHB N HALWOHANBHBN CTAHALAPT

B0306HOB/sIEMast 3HepreTvka
YCTAHOBKW CONHEYHBIE TEM/IOBLIE U X KOMIMOHEHTHI
MeToApb! UCTbITaHWUIA COMHEYHbIX KOSIEKTOPOB
Yactb 1

Ten/oBble XapakTEPUCTUKY, BKIHOUas Nepenag, AaB/EHMSs, OCTEKNEHHbIX KOJIIEKTOPOB C XXMAKAM
TernioHocUTesiem

Renewable power engineering. Thermal solar systems and their components. Test methods for solar collectors. Part 1.
Thermal performance of glazed liquid heating collectors including pressure drop

Cpoxk gelicteust — ¢ 2016—07—01
no 2019—07—01

1 O6nactb NpUMeHeHUs

Hactoswmii - ctaHgapT ycTaHaBMMBaeT MeToAbl MCMbITaHWA  ANs  OnpefenieHns TensioBbIX  XapakTepucTUK
OCTEK/EHHbIX COSIHEYHbIX KOSUIEKTOPOB C XWUAKMM TeryioHocuTenem. [laHHble WCMbITaHus SBASTCS 4acTblo
nocnefoBaTeNbHOCT M UCTbITaHWIA, OnucaHHbIX B (1).

Hactoswmii - ctaHgapT onpefensieT MeTodbl WCMbITaHWiA M BblMUCIIEHWI  ANA  onpefeneHvs  cTauyoHap-
HbIX W KBa3UCTALUMOHAPHBIX TEMOBbIX XapaKTePUCTUK COMHEYHbIX KO/IJIEKTOPOB. 8 HEM OmnucaHbl MeTogbl A/1s
NPOBefEeHNsT WCMbITaHUA Ha OTKPLITOM BO3fdyXe oA, BO3OENCTBMEM €CTECTBEHHOTO COJIHEYHOTO  M3/yYeHus U
ONs NpOBefeHUsT WCTbITaHWA  BHYTPU  MOMELLEHNS M0f, BO3AENCTBYEM  WCTOYHMKA  WCKYCCTBEHHOTO — COSIHEUHOrO
U3Ty4eHVS.

Hactoswmii  cTaHaapT He npvMeHUM K TeM KOJUIeKTopaM, B KOTOPbIX akkyMyfisTop Tersia KOHCTPYKTUBHO
BK/IIOUEH B KOJ/UIEKTOP TakyM 06pa3oM, YTO M3MEPEHUS XapakTepucTUWK npouecca MOrfolWeHns n akkymyns-
UMM Tenna He MoryT 6bITb NPoBeAeHbI 0T AENBLHO APYr OT Apyra.

HacToswwmin ctaHaapT He NPUMEHNUM HY K HEOCTEKNEMHBIM KOJIIEKTOPaM, HU K KOJINIEKTOPaM C KOHLIEH-
TpaTopamm 1 CUCTEMOI C/IEXEHNS 3a COMHLEM (CM. [2] NS METOA0B UCTbITaHWIA HEOCTEKIEHHBIX KOSINIEKTOPOB).

2 HopmaTuBHbIE CCbIJIKK

8 HacTosiLLIeM CTaHJapTe MCMNo/b30BaHa HopMaTVBHas CCbUIKa Ha CrieflytoLwmii cTaHaapT:
FOCT P 51594—2000 HeTpaanuuoHHaa aHepreTwuka. CosfiHeyHaa 3HepreTuka. TepMuHbl U onpege-
neHua (ISO 9488:1999. NEQ)

MpumeuyaHne — Tpu MOMb30BAHAM HACTOSILWM  CTAHAAPTOM  LIEMECO0GpasHO MPOBEPUTL  [AECTBUE  CCbUTOUHbBIX
CTAHOAPTOB B  WMHCPOPMALMOHHOW CUCTEME OOLUETO MOMb30BaHUS — Ha  ouMasibHOM  calite  defiepasibHOro  areHTcTea Mo
TEXHWUYECKOMY ~PETY/MPOBAHMIO U METPO/IONMM B CETM VIHTEPHET WM MO  EeXErofHoOMy WHPOPMALMOHHOMY YyKasaTeno «Ha-
LMOHasbHbIE  CTAHAAPTL», KOTOPbIA OMyG/IMKOBAaH MO COCTOSHWIO Ha 1 sHBapsi Tekywero roga, WM MO BbiMyckam EXeMecsy-
HOrO  MHCPOPMALMOHHOTO  ykasatens  «HalyioHanbHble  CTaHAapTbi» 33 Tekylwid rog. Ec/v  3aMeHeH  CCbIIOYHbIA - CTaHAAPT,
Ha KOTOpbii [faHa HeOATMPOBAHHAs OCbUIKA, TO PEKOMEHOYETCs WCMoMb3oBaThb  AEWCTBYIOLLYIO BEpCuMio  3TOTO  CTaHAapTa
C YYeTOM BCEX BHECEHHbIX B [aHHYl0 BEPCUIO UW3MEHEHW. EC/M 3aMeHEH CCbUIOYHbIA CTAaHAPT, Ha KOTOpbld JaHa fatn-
poBaHHasi CCbUKa, TO PEKOMEHAyeTcsl WCMo/b30BaTb BEPCMI0 3TOMO0  CTaHgapTa C  YKasaHHbIM - Bbllle TOAOM  YTBEXAEHVS
(MpvHsTWs).  Ecnv nocnie  YTBEPXAEHWS HACTOSILLEro CTaHapTa B CCbUIOYHbIA  CTaHAapT, Ha KOTOpbli [JaHa  AaTvpoBaHHas
OCbUTKA. BHECEHO W3MEHeHVe, 3aTparvBalollee MOJIOKEHNe, Ha KOTOPOE [JaHa CCbUKa, TO 3TO MOJIOKEHWe PeKoMeHayeTcst
NPUMEHATb 6e3 yyeTa [AHHOrO W3MeHeHUsl. ECMM  CCbUIouHbIA  CTAaHAAPT OTMeHeH 6e3 3aMeHbl, TO MO/IOKEHUe, B  KOTOPOM
[laHa CCbIKA Ha HEro, PEKOMEHAYETCS! MPYMEHSTTb B YaCTL, He 3aTparviBatoLLei 3Ty OChIMky.

V3naHve odmuviasibHoe
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3 TepMuHblI U onpepeneHns

B HacTosiLLIeM CTaHAapTe MCMOo/b30BaHbl TEPMUHLI U onpeerieHns B cootseTcteum ¢ FTOCT P 51594.

4 CuMBONbI N eAUHNLBI U3MEPEHUSA

CviMBO/IbI U eINHULIbI U3MePeHUs, UCMOsb3yeMble B HACTOsALLIEM CTaHaapTe, NpYBeAeHbI B MPUIOXKeHN A.

5 YcTaHOBKa M pa3MelleHue Konnekropa

5.1 O6wwyie nonoxeHus

Cnocob YCTaHOBKM KOJU/IeKTOpa OydeT B/AUATb  Ha  pe3y/ibTartbl  WUCMbITaHWA  Ha  TensionpovaBOAMTE b
HOCTb. VCMbITyeMble KO/IMIeKTOPb! JA0/KHbI ObITb YCTAHOB/EHBI B COOTBETCTBUM C S.2—b5.8.

HeobxoayMo WCMbITbiBaTb  KOM/IEKTOPbl  PEaslbHOr0  pa3Mepa, Tak Kak KpaeBble MNOTEPU MasieHbKUX — KOM»
JIEKTOPOB MOTYT 3HAUUTE/TBHO YMEHBLLUTL WX MPOV3BOAUTENILHOCTb.

5.2 MoHTaxHas pama Kosiiekropa

MoHTaXXHasi pama KoJylekTopa He [0/DkHa MepekpbiBaTb  anepTypy KO//IeKTopa W HapylaTb  M30/18Uuio
OOKOBO WM 3adHeli 4acTu Kosnektopa. Ecnm He onpegeneHo uHade (HampuMep, Korda  KOJIEKTop  BCTPOEH
B Kpbllly), MOHT@XHas pama p[o/okHa ObiTb OTKPLITOW, ANs TOro 4ToObl BO3AYX MOr CBOGOAHO LIMPKY/IMPOBaTb
BOKpYr OGOKOBOW M 3adHeil 4acT Konsektopa. Konnektop [ormkeH ObiTb YKPEr/ieH TakuMm 06pas3oM, 4ToObl €ro
HWKHUIA Kpali Gbll He MeHblle, Y4eM Ha 0.5 M Bbillle MOBEPXHOCTU 3eMsn. [lOTOKM Tersioro BO3Ayxa, KOTopble
NoAH/MAOTCA BOO/b CTEH 34aHus, He [0/DKHbI MPOXOAMTb Yepe3  KO/IEeKTop. ECin  Konektopbl  UCTbIThbIBAOT
Ha KpbILLIE 3AaHVISI, OHW AO/MKHbI ObITh PACMOIOKEHBLI HE MEHEE YEM B 2 M OT Kpast KPbILLIA.

5.3 Yron HakoHa

Konnektop pomkeH 6biTb YCTaHOB/IEH TakuM 06pas3oM, 4TOGbl Yrofl HakloHAa aneprTypbl Kos/lektopa OT»
HOCUreIbHO FOpK30HTa COCTaB/IS; LLMPOTA MECTHOCTU, FAe MPOBOAAT UCTbITaHWs, = 5 °. HO He MeHee Yem 30

Konnektopbl MOryT 6biTb UCMbITaHbl NPWU  APYTUX YIfaX HakIOHA, KOTOpble PEKOMEHAOBAaHbI MPOM3BOAM»
TENAMU WM yKazaHbl 41 AeiCTBYHOLLIEN YCTAHOBKY.

Mpn mMeuya H uve —[19 MHOTMX KO/IEKTOPOB B/MAHME YI/la Hak/IOHa SABMAETCA HECYLECTBEHHbIM, HO 3TO MOXET
CTaTb BaXKHbIM /14 CreUayn3npoBaHHbIX KO/IIEKTOPOB, Hanpuviep 06'be,EI|VIHeHHbIX TEn/I0BbIX pr6

5.4 PacnonoxeHue Konnexkropa

Konnektop MOXeT 6biTb YCTAHOBMEH HA OTKPLITOM BO3AyXe B TMOMOKEHWM JSIMLOM K 3KBaTopy, HO 3TO
OrPaHVYAT AManas3oH YI/IOB MNafeHUst COSIHEYHOTO U3nydeHus.. Boree adptheKTUBHOW SIBSISIETCS  YCTaHOBKA  KOJ»
JIEKTOPA C YCTPOACTBOM (PyqHbIM UM aBTOMATUUECKVM) CTIEXXEHMS 32 COMHLIEM B a3UMYyTasibHOl MIOCKOCTM.

5.5 3areHeHVe OT NPSAMOro COTHEYHOTO U3/TyHeHus

PacnonoxeHve wucnbiTateslbHOro CcreHga A0/HKHO OblTb TakMM, 4TOObl Ha KON/IeKTOp B TeyeHne Bcero
NCNbITaHNA He Naaasa TeHb.

5.6 PaccesHHan 1 oTpaxeHHas ConHeuHas pagvauys

B uenax aHa/m3a pesynbTaTtoB  HapyHbIX UCTbITaHWA MPUHATO CuMTaTb, YTO COMHEYHas pagvauusl, He
nocTyrnarolias  HenocpencTBeHHO OT  COMIHEYHOrO AUCKA, U30TpOorHa B MOslycthepe  OpueHTaLun  KoJuiekTopa.
[na TOoro 4to6bl MMHMMU3MPOBATL OLUMOKM, BbITEKAOLLME W3 3TOTO0 MPEAMNOSIOKEHUS, KOMNEKTOP AO/MKEH ObITb
pa3velleH Takum 00pa3oM, 4TOObl HAa HEro BO BpeMs WUCTbITaHW/A He Mafa/iv COMHEYHOe W3/yyeHve, OoTpa-
XEHHOE OT OKPYXAIOLMX 34aHUA WM MOBEPXHOCTEW, M TeHb OT Apyrx npegMeTtoB. C  HEKOTOpbIMM  TvMamu
KO//IEKTOPOB, B YaCTHOCTVM  BakyyMMPOBaHHbIX  TPyOuaTblX  KO/JIEKTOPOB, BaXXHO  MVHVMM3MPOBATL — OTpadke-
HVWEe KaK Ha MNepefHion, Tak M Ha 3afHI YacTu KO//IeKTopa. 3aTeHeHO MOXeT OblTb He Gonee 5 % nowa-
o konnektopa. OCOBGEHHO BaXHO Y4YeCTb Crefylollee: nepes KO/IEKTOPOM He [AO/KHO ObiTb  3daHWiA  win
6oMblLUMX nperpag, C YI/IOM K TOPU3OHTY 6onblie  4Yem npubnmsutenisHo  15*  OTtpavkartesibHas  CrocO6HOCTb
BOMbLUMHCTBA  TPYObIX  MOBEPXHOCTEW, HanpyMep TpaBsbl, MOABEPrLUMXCS aTMochepHOMy BAMSHWIO 6eToHa  wn
LebeHk, OObIMHO [AOCTATOYHO HU3KA, YTO HEe CO34aeT MNPensaTCTBUA NpWM  WCMbITaHUAX Kosulektopos. Cnemyet

2
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n3beratb MECT, B KOTOPbIX NEPen  KOUIEKTOPOM  PacrofiokeHbl 6osbluMe MOBEPXHOCTW CTekna, MeTaia win
BOAbl. 8 OOMbLUMHCTBE  WCKYCCTBEHHbLIX WCTOYHMKOB — COSIHEYHOK  M3/TyUYEHUSI MPSIMYID  COMHEYHYIO  pagvauuio
MOXHO MOMYyYnTb TOMbKO NPUOM3MTENbHO. [ Toro uToObl YNPOCTUTL U3MEPEHUE WCKYCCTBEHHOW —paauaLmu,
HEOBXOAVMMO  MVHMMU3VPOBATL OTPAXEHHOE M3ydeHre. 3T0 MOXET ObiTb [OCTUIHYTO 3a CYET MOKpacky BCex
MOBEPXHOCTEN B UCTbITATE/IbHOI KaMepe B TEMHbIN LBET (HM3Kas OTpadkaTesibHast CIoCOGHOCT).

5.7 Tennosas pagvauys

HekoTopble KOMMEKTOPbl OCOBEHHO UyBCTBUTE/bHLI K TEM/IOBOMY WU3/ydeHWo. [ns Toro utobbl  MUHAMU-
3MpOBaTb  B/MSIHUE TEM/IOBOTO  W3/lyYeHusl, Temnepatypa MOBEPXHOCTEN, CMEXHbIX C  KOJUIEKTOPOM, [O/DkHA
ObITb Kak MOXHO O/upKe K Temrnepatype OKpyXalollero Bo3gyxa. Hanmpuvep, B Mosie 3peHue  Kosyiektopa  He
[O/KHO ObiTb [bIMOXOZOB, PAAVMPEH WM MCTOUHVKOB TOPSUMX BbIXIOMHLIX Ta3o0B. [ BHYTPEHHMX W MOAeSb-
HbIX WCMbITAHWIA KOJUIEKTOP [AO/DKEH ObiTb  OfpaxaeH OT rOpsuMX MOBEPXHOCTE, B YacTHOCTU  PaavaTopoB,
KaHa/loB M MalliMH KOHOVLMOHMPOBAHWA BO3fyXa, W OT XO/OAHbIX MOBEPXHOCTER, HanpuMep OKOH U BHELLHWX

CTEH. 3KpaHVIpOBaHI/Ie Ba)KHO KakK nepena, Tak 1 no3agn Kossekropa.

5.8 CkopocTb BO3AYLLHOrO NOTOKa

MHorvie KOM/EKTOpbl BecbMa YyBCTBUTESIbHbI K CKOPOCTV BO3AyLUHOTO MOTOKa. Jns TOoro utoGbl  Mosy-
UATb MAaKCVMasIbHO TOUYHblE Pe3ysibTarbl, KO/UIEKTOPbl AO/MKHbI ObiTb  YKpPEryieHbl TakuM 06pasoM, 4ToGbl BO3-
JyX MoOr CBOGOAHO NpOXOAMTL MO BCeli anepType, nosagu U Mo 6GOKOBbIM CTOpPOHAM Kosviektopa. CpeaHsis
CKOPOCTb  BO3AYLLHOTO MOTOKA, MapasUieslsHOTO — anepType  KOSUIeKTopa, [O/kHa OblTb B Mpefenax, onpege-
NeHHbiX B 8.3. [Mpy Heo6XoAMMOCTV AO/MKHbI ObiTb  MCMO/b30BaHbI  MCKYCCTBEHHLIE BEHTWISTOPLI, A/ TOro
ytobbl CO3daTb MOTOK C TpPeGyemoil CKOPOCTbIO. KO/MekTopbl, paspaboTaHHble [A/s BCTpauBaHWsi B KpblLLly,
MOTYT UMETb 3aIHIOH YaCTb, 3aLLMLLIEHHYIO OT BETPA, UTO TaKKe CieflyeT OTMETUTb B Pe3y/ibTatax UCTbITaHWiA.

6 O6opyaoBaHue

6.1 VI3mepeHune CoMTHEUHOTO N3nyveHns

6.1.1 TlupaHomeTp

Ana Toro u4To6bl M3MEPATb CyMMAapHYIO KOPOTKOBOSIHOBYIO pagvaupio CcofHua U Heba, HyXHO MCMonb30-
BaTb NupaHoMeTp krnacca | wm Bbiwe. CnefyeT cobnogaThb NpakTUYeckue pekoMeHgaumum Mo WX UCMOoJib-
30BaHMIO.

6.1.1.1 Mepbl NPefOCTOPOXHOCTY NPOTVB BO3AENCTBYIS rpajyieHTa Temneparypbl

MpaHoMeTp, UCMOMb3yeMbIA B XOA4€ WCMbITaHWi, A1 CcTabwwmsauyn  U3MEpPEHWiA  [Oo/mkeH ObiTb  yCTa-
HOB/1EH Ha UCTbITaTe/IbHOM CTEHAE MO KpaiiHei Mepe 3a 30 MVH 0 Havana noslyyYeHns AaHHbIX.

6.1.1.2 Mepbl NPefoCTOPOXHOCTY MPOTUB B/IMAHUS B/1ar 1 CbIpoCTy

MupaHomeTp [o/MKeH ObITb CHabXeH cpeacTBaMy NPedOTBpALLEHVS HaKOM/IEHWs Brark, Kotopas MOXET
KOHZEHCMPOBaTbCA Ha  MOBEPXHOCTSX, [Ae CHUMAlOT MoKasaHus u3MeputesnibHoro npubopa.  Mpepnoytutesib-
Hbl M3MEpUTENbHbIE MPUOOPbI  CAMCCUMKATOPOM  (CyLUM/IbHBIM - YCTPOWMCTBOM), KOTOPOE MOXET OblTb  OCMOTPEHO
NPy HeOBXOAVIMOCTU. 3a COCTOSTHNEM AMCCUKATOPa HEOOXOAMMO CNeavTb PerynspHo.

6.1.1.3 Mepbl  NPEefoOCTOPOXHOCTU  MPOTUMB  BMSHUS  MHODPaKPacHoro  U3/lyd4eHWss Ha  TOYHOCTb  MUpaHo-
meTpa

MMpaHOMETP, WUCMOMb3yeMblA /11 M3MEPEHWS]  W3/lyYeHVs]  COSIHEYHOW  paguauyi  UCKYCCTBEHHOrO  WC-
TOYHMKA. [OO/DKEH ObITb YKPErnsieH TakuM Croco6oM, YTOObl MUHUMM3MPOBATL B/IMSIHME Ha €ro MnokasaHus [aeit-
CTBVIE UHCPPAKPACHO payaLm C ANIMHOM BOMHbI Bbillie 3 MKM OT MOAEMPYEMOTO UCTOYHMKA CBETA.

6.1.1.4 YcraHoBKa NMpaHOMETpa Ha OTKPbLITOM BO34yXe

MupaHomeTp O0/MKeH ObiTb YKpersieH TakMMm 06pas3oM, 4YTOObl €ro AaTuvK Haxogwics B OOHOW M0CKOCTU
(8 npegenax porycka = 1 *) C M/IOCKOCTHIO anepTypbl kKosulektopa. OH He [o/mkeH 6pocatb TeHb Ha aneprypy
KO/IeKTopa B /l06oe Bpemsi B TeYeHVe MCMbiTaHWil. [paHOMETP A[O/DKeH ObiTb  YKpenieH TakuMm  06pasom,
4yToGbl MO/TYYTb aHaSIONMYHOE KOIMYECTBO MPSIMOTO, PacCesHHOTO W OTPAKEHHOTO  W3/ly4YeHWs, KOTOpoe  Mosiy-
YaeT KO//IeKTop.

[ns  HapykHOrO WUCMbITaHWS NUPaHOMETP [OO/DKEH ObiTb  YKPeryieH Ha MO/IOBUHE  BbICOThbl  KOJUIEKTOpa.
Kopryc nupaHoMeTpa W BbIXOAsLUME 3/1IeKTPONPOBOAA [O/DKHbl ObITb  3KpaHMpOBaHbl, A/19 TOro  YT0Obl  MUHU-
MU3MPOBaTL HarpeB  3/1EKTPONPOBOAOB  MOA, COMHUEM. Taioke HeobxoauMO  MUHMMM3MPOBAaTL  3HEpPruio,  OTpa-

YKEHHYIO 11 MOBTOPHO U3/TyYEHHYHO OT CO/THEYHOTO KOJITIEKTOPA Ha MMPaHOMETP.
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6.1.1.5 lcnonb3oBaHue NMPaHOMETPOB B UCKYCCTBEHHBIX UCTOYHMKAX CONTHEUYHOTO U3/TyHeHNsT

MvpaHoMeTpbl  MOMYT  MCMOMb30BaTb, [AS TOrO 4YTOObl M3MEPATb pacrpedenieHne  UCKYCCTBEHHOro  Cofi-
HEUHOTO W3/lyYeHVs MO anepType KOJyieKTopa W BPEMEHHble  KOMebGaHWsi  UCKYCCTBEHHOrO  U3/TydeHust  (Cm.
9.6.1). MoryT TaioKe MPUMEHATb Jpyre TWMbl pPaguaLyioHHOK JeTeKTopa Mpu  YCOBUW, YTO OHWM OblM  OTKa-
JIMBPOBaHbI A5 PACCMATPMBAEMONO VICKYCCTBEHHOTO COMTHEYHOTO U3/yYeHUs.

6.1.1.6 KamMbpoBOYHbI MHTEPBAT

MupaHoMeTp [OmKeH ObiTb OTKA/MOPOBaH [ANs U3MEPEHUS] COMIHEYHOW pagvaumm B TeueHwe 12 wmec
nepes MpPOBEAEHWEM WCMbITAHUIA KOJ/IIEKTOpa B COOTBETCTBMM C METOAMKONW, npuBedeHHo B (3} wm [4]. Jlio-
60e u3veHeHne Gonee yYem * 1 % B TeyeHve roga TpebyeT npoBefeHUs 6Gonee TWATENIbHOW Ka/MOpOoBKA WN
3ameHbl npubopa. Ecrm npvbop MOBpEXAEH B 3HAUMTE/ILHOM CTEMeHW, TO OH [0/DkeH ObiTb  OTKAIMOGPOBaH
33HOBO WM 3ameHeH. Bce kanmOpOBKA [O/MKHbI OblTb NpoM3BedeHbl B COOTBETCTBUMM C  LUKA/ION  MMPOBOrO
PaaVIoOMETPUYECKOTO 3Ta/I0HA.

6.1.2 V13MepeHVe yrna nageHus MPSIMOro COSTHEYHOTO U3/Ty4eHuUs!

Mpoctoe YyCTPOWCTBO ANS M3MEpPeHWA Yria NafeHnss MNpsMOro  COMHEYHOMO  M3/Ty4YeHWst MOXET COCTOSITb
U3 ykasarensi Tuna CTPesikW, NEepneHavKysIIpHOTO  T/IOCKOM MacTvHe, Ha KOTOPO OTMEeYeHbl  rpafyvpoBaH-
Hble KOHLEHTpUYeCckMe KombL@. [nvHy TeHW, OpOLUEHHYIO YkasaTesnieM, W3MEpsiioT € MOMOLLBH  pafyvpoBaH-
HbIX KOHLEHTPUYECKUX KOMEL, M WCMOMb3ylT A1 ONpefeneHus yrna nafeHysi. YCTPOWCTBO [O/MKHO ObiTb pas-
MELLIEHO B M/I0CKOCTYU KOJIIEKTOPA U C OAHO CTOPOHbI KOJ/IEKTOpA.

MpumeuyaHne — Yron nNageHVst MPSIMOTO  COSHEUHOTO W3yueHUss O MOXET ObiTb MOACUMTAH Uepe3  Yacoeoit
YIO/l COMHUE CO. YrON Hak/oHA KOJ/VIeKTopa p. Yro/l asuMmyTa KO/UleKTopa y W LMpOTY MecTa WCrbiaHus , MCronbayst
C/IELIOLLIE BbIPAKEHUS.

cos ={sin S sin ¢ cos (1) - (sin & cos ¢p sin ft cos y) + (cos £ cos ¢ cos p cos o) + (cos 6 sin ¢p sin ft cos y cos) +
¢ (cos 6sinpsiny sin 0>).

rze CoMHeYHoe Hak/ToHeHWe J> Ansa n Homepa aHA roga: 6 = 23.45 sin {360(284+y,365].
6.2 3MepeHvie TEM/I0BOro 13yyeHust

6.2.1 3mMepeHve TenIoBOro 13nyyeHns Ha OTKPbLITOM BO3yXe

O6blYHO BWAbl TEMMIOBOMO W3MYyYEHUS HE MPUHMMAKOT BO BHMMaHWe Mpu UCTMbITaHUW KOJUlekTopa Ha  OT-
KpbITOoM Bo3gyxe. OpHako A/ onpefeneHust TeryioBoi pagvauyn B anepType KoJUyiektopa MOXET ObITb  YKpe-
M1EH NMPreoMeTP Ha NIOCKOCTY anepTypbl KOSIIEKTOPa U K OAHOI CTOPOHE B CEPeAVHE BbICOTI.

6.22  OnpegeneHve TenioBOrO W3/yYeHVS] B 3aKpbITOM MOMELIEHWM W B WCKYCCTBEHHbIX COSHEY-
HbIX UCTOUHMKaX

6.22.1 Vi3vepeHue

TennoBas pagvaunss MOXET OblTb M3MEPEHa, WCMOo/b3ys MNUMPreoMeTp. kak oTMeueHo B 6.2.1. Ansg Ha-
PYXHbIX M3MepeHuii. [preomeTp [OO/DKEH ObITb  XOPOLIO  BEHTWIMPYEMbIM, YTOObl  MVHUMM3VPOBATL  B/VSHUE
CO/MMHEYHON WM  WCKYCCTBEHHOIM COMHEYHON pagvauun. [ns  UCTMbITaHWA  BHYTPU MOMELLEHUS TernsioBas paau-
auyist ao/mkHa GbITb OnpeaeneHa co CTaHAaPTHON MOrPELLHOCTLIO B +10 BT/v2.

6.2.2.2 Bblu1CNEHVE

Mpn ycnoBun, 4tO MOMYT OblTb OMpeaesnieHbl BCE WCTOYHMKM W MPUEMHMKWA TEM/IoBOM paguauum B 06-
NacTn HabfiofeHus  KoJUieKTopa, TersioBas pagvauus B aneptype  KO/ekTopa MOXET OblTb  BblUWC/IEHE, UC-
nonb3ys M3MEPEHVss  Temnepatypbl, W3MEPEHWs  U3/yyatolleil  CrnocoBHOCTM  MOBEPXHOCTM U KoaddmumeHTa
pOpMbI N3/TyHEHNS.

Mpuxon, TennoBoii pagviauMM Ha MNOBEPXHOCTb  Kosiektopa (MHaekc 1) oT 6onee ropsyeli MOBEPXHOCTU
(MHAekc 2) nveeT BUL, ]

OpHako ynobHee WUCMONbL30BaTb 3HAYEHVEe AOMOMHUTENbHON TervioBol paaviaumy (M0 CpPaBHEHWMIO C  TOW.
KoTopast Habnoganacb Obl. ec/im Obl MOBEPXHOCTb 2 Oblia Obl abCOMOTHO YepHbIM TESIOM), KOTOpas Bblpavka-
€TCA Kak

nFA-V). @

B npunoxeHum A npvBeaeHbl 0GO3HAYEHNS CMMBOJIOB. KOa(hdpMLIMEHTBI (DOPMbI  U3MYUYEHUs NPUBEAEHBI
B YyyeBHMKaxX MO paguauMoHHOMy Temioo6MeHy. TersioBasi pagvauus B anepType Ko/yiekTopa MOXET  Takke
ObITb BbIUUC/IEHA MO Psify WBMEPEHWIA, CAenaHHbIX [ MasleHbKMX MPOCTPAHCTBEHHLIX YIMIOB B 06/1acTi Ha-
GnofeHns. Takve W3VEPEHVst MOMyT OblTb CAeMaHbl, WCMOMb3ys MMPresIMoMeTp C MNpUMEHeHMeM u 6e3  CcTe-

KNSHHOTO chnbTpa A4/19 ONpeaeneHys Te//I0BOM COCTaB/ISOLLIEN CyMMapHO paguaumn.
4
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6.3 ViamepeHve Temnepartypsl

Mpn  uMCMbITAHAM  COMHEYHOTO  KOJ/IEKTOopa  [JO/MkHbl  ObiTb  NPOBEAEHbl  M3MEpPeHWs TemrnepaTtypbl a Tpex
TOUKaxX: Temnepartypbl >KAOKOCTM Ha BXOAE KOJ//IEKTOpa, Temnepatypbl >XWAKOCTM Ha  BbIXOAe KOMsekropa U
TemnepaTypbl OKpyXaroLleil cpedbl. Heobxogumasi TOYHOCTb W3MEpeHVst [ Temnepatypbl XUAKOCTM U O/1S
OKpYXaloLLlero BO3fyxa OT/IMYaeTcsd. JT0 3Ha4uT, 4YTO [aTuvki L1 Temneparypbl U CBA3aHHOE C HuMM  060-
pyfoBaHue A5 3TUX U3MEPEHUI ByyT PasINUHbLIMM.

6.3.1 V3amepeHre Temnepartypbl TEMN/IOHOCUTE/IA Ha BXOAE B KOJIIEKTOP t;,

6.3.1.1 Heobxognmasi TOYHOCTb

Temnepatypa >WOKOrO TEMN/IOHOCUTENS Ha BXOAe B KOJJIEKTOP A0/MKHA ObiTb M3MEepeHa CO  CTaH4apTHOM
norpewHoctbto 0.1 K. Ho Ana npoBepku KonebaHwuii Temnepartypbl CO BpeMeHeM TpebyeTcs y/ydlleHHoe pas-
peLleHVe curHana gatuuka temneparypbl — nopsaka + 0.02 K.

MpumeyaHne — 3TO paspeleHve Heo6XoauMO A1 BCErOo AvanasoHa  3HavYeHWld  Temneparypbl, UCMOsb3yeMblX
npv ncnbitaHm kosnektopa {To ectb o1 O *C ao 100 *C}. koTopble TpebyrT 0COBEHHOI TOUHOCTY A/15 3amCy AaHHbIX.

6.3.1.2 MoHTaxX JaT4vKoB

Jatunk gna  msmepeHns Temnepatypbl O0/DKeH OblTb  YKPEryieH He Jasblie, yem B 200 MM OT Bxoda
KOnnekTopa, W Tennou3onvMpoBaH. Ecnyv  HeobxoaMMo MOMECTUTb AaTuMk Ha  pacctosHiM 6onee 200 MM OT
KOJUIEKTOpa, TO HYXHO TMpPOBEPUTb, YTO Ha W3MEpEeHVe Temrepatypbl >XUAOKOCTU HE OKasblBaeTCH MOCTOPOHHee
BosdelicTBve. [ nepemellvBaHVs XAOKOCTM NpYU  U3MEepeHUM Temnepatypbl B TpybornpoBoAe [O/MKEH 6bib
coenaH u3rM6 MPOTMB  MOTOKA OKUOKOCTW, 30H4 [JaTyvka Talkke [O0/DKeH OblMb  YCTAHOB/IEH MNPOTMB  MOTOKA
XUOKOCTM B TOW uact TpybornpoBofda, rAe MOTOK MOAHVMMAaeTcs (41 Toro 4utobbl MpeaoTspallaTh  3acToi
BO34yXa BO/M3MN AaTunKa), Kak rnokasaHo Ha prcyHke 1.

N2

< 200

1 —patuuk Temnepatypsl (I, /1 T) na BbiIxoge KonnekTopa; 2 — 0TBOZ TPy6onpoBoja 1N ycTpoiicTBa nepemMellnBaHns. 3 — CONHEeUHbII
Konnektop: 4 — oTBOJ TPy6GONpoBoAa UMK ycTpoiicTBa NepemelunBanms. S — gatuuk Temnepatypsbl (I, A T) Ha BXoje Konnektopa

PuvicyHok 1 — PexoMeH0BaHHbIE MOMOXKEHUA AaTUMKOB /13 MSMEPEHUSA TeMMePaTypbl XKUAKOTO TEMN/IOHOCUTENA Ha
BXoAe 1 BbiXxoae

6.3.2 OnpeaeneHve pasHoOCTV TemMneparyp TensioHocutens 17

Pa3HocTb TemnepaTypbl Ha BxoA4e W Bbixoge AT [0/mKHA ObMb  onpefeneHa Cco  CTaHAapTHOW  norpeLu-
HocThto < 0.05 K. CraHgapTHble norpeluHocTy, npubnmwkatomecs K 0.02 °C. MoryT ObiMb  AOCTUIHYTBI C  MO-
MOLLIbIO  MCMOMb30BaHNA  COBPEMEHHBIX  XOPOLLIO — OTK&/IMOPOBAHHbLIX — AATYMKOB, KOTOpble  MO3BOMSKOT  U3MEPUTb
pasHOCTb TeMMepaTypbl xuakoro TensoHocutens B 1 °C wwm 2 °C C NpYeMIeEMO TOYHOCTbIO. [JaTuvkyi  pas-
HOCTV TemMnepatypbl JA0/MKHbI ObITb OTKAIMOPOBaHLI B HEOGXOAVMOM TeMMepaTypHOM AuarnasoHe.

6.3.3 VI3amepeHure Temnepartypb! OKpyXKatoLLEero Bo3ayxa ty

6.3.3.1 Tpebyemas TOUHOCTb

Temnepartypa OkpyXatoLLero Bo3ayxa Ao/mkHa 6bITb M3MepeHa Co CTaHAapTHOM norpeLHocTbio 0,5 K.
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6.3.3.2 MoHTaxX AaTumkoB

[N HapyXHbIX V3MEpeHUii JaTuvk [0/DKeH OblTb  3KpaHMpOBaH OT MPSMOMO M OTPaKEHHOMO  COSIHEYHOO
U3MyuyeHnss MOCPEACTBOM  OKpAlLEHHOrO B Gefiblii MBET MPOBETPMBAEMOTO KOXYXa, MNPEAnouTATE/NIbHO C  MPUHY-
auTensHoli  BeHTUNAUMER. KoXyX p[o/mdkeH OblTb  3KpaHMpOBaH W MOMELEH Ha CcepefuHe BbICOTbl  KOJleKTopa
Mo KpaiiHeli Mepe Ha 1 M BblLLIe MOBEPXHOCTYN 3eM/IW, A1 TOr0 YTOObI UCK/IIOUNTL BAIMSIHUE TEemia 3eM/In.

Koxyx [O/KEeH ObiTb pa3MeLLeH C OfHOM CTOPOHbI KOJUIeKTopa M He 6osblie, Yem B 10 M OT Hero. Ecim
BEHTWIALMS  KO/UIEKTOpa  OCyLLECTB/ieHa C MOMOLLBI BEHTWIATOpa, TO Temneparypa Bo3gyxa JomkHa OblTb
M3VEepEeHa Ha BbIXOAE BEHTWIATOPA, a Tawkke CcriefyeT MpoBepuTb, 4YTO 3Ta Temrneparypa He OT/M4yaeTca ot
TeMnepaTypbl OKpy»xatoLLieli cpefbl 60/1bLue, YeM Ha = 1 K.

6.4 l13mepeHre pacxoa XXnOKOCTU B KOMiekTope

MaccoBblii  pacxo, KMAKOCTY MOXET ObiTb M3MEPEH HampsMyld WM OfpefiefieH Ha OCHOBE W3MEPEHUSI
06bEMHOrO pacxoga W Temnepatypbl. CTaHAapTHas MOTPELUHOCTL  M3MEPEHMst pacxofa  KWOKOCTM B KOJUIEK-
Tope fomkHa 6biTb B mpedenax + 1 % OT 3HAYeHWst W3MEPSIEMON BEMMYMHBI MO MacCe B eOVHWULY BpPEMEHW.
Pacxogomep [o/mkeH 6biTb OTKa/MGpPOBAaH B [AManasoHe pPacxofoB M TeMMepaTyp >KWMOKOCTM, KOTopble 3afaHbl
LS UCTbITaHWS KOSMIeKTopa.

MpumeuaHne — Temneparypa XUOKOCTY B OBLEMHbIX pacXofoMepax [AO0/DKHA 6biTb W3BECTHA C  [IOCTATOYHON
TOYHOCTB0, UTO6bI ONPEAENTL MACCOBbI PACX0Z, B MPeAesiax TOUHOCTY, 334aHHOI M3TOTOBUTE/IEM.

6.5 VI3mepeHue CkopoCTY BO3AYLLHOTO NOTOKA

Tennosble MOTEPU KOJUIEKTOPA BO3PACTalOT C  YBE/IMYEHMEM CKOPOCTWM BO3[YLUHOTO MOTOKA Yepes  Kor-
JIEKTOp, HO B/MSHVE Hanpas/eHWsi BeKTOpa CKOPOCTWM BO3AYLUHOTO [OTOK& €Lle He BrosiHe MOHATHO. [oatomy
HanpaseHWe CKOPOCTM BO3AYLLHOrO MOTOKA NMPK VCTbITaHWM KOSIEKTOPA HE U3MEPSILOT.

CooTHOLLEHVE MEeXdy METeOpo/ioryeckon CKOPOCTbLI0O BeTpa W CKOPOCTbIO  BO3AYLLHOrO MOTOKA  uepes
KO/IEKTOp  3aBUCUT  OT  PAcro/fIOKEHUs  UCTIbITATENIbHOrO  060pYAOBaHWs, MO3TOMY  METEOpOSiorMyeckass  CKo-
pocTb eerpa He SBNASETCA MOME3HbIM MNapameTpoM /19 WUCTbITaHUA  Kosuiektopa. [py  M3mepeHun  cKopocTy
BO3/YLLUHOrO MOTOKA Yepe3 KOSUIEKTOP HYXHO Kak MOXHO YeTye OnpefenMTb COCTOSHWS, B KOTOPbIX ObLIM  Bbl-
NO/THEHDbI M3MEPEeHUS.

6.5.1 Tpebyemas TOHUHOCTb

CKOpOCTb  OKpYXaloLLero MoToka BO3fyxa Ha JMUEBO/ MOBEPXHOCTU  KOJUIeKTopa [A0/kHa OblMb  M3Me-
peHa CO CTaHA@pTHON norpelHocTblto 0.5 M/c AnA uchbiTaHWii Kak € pacronioXeHWeM  UCMbITaTenlbHoro  060-
py[OBaHUS Ha OTKPLITOM BO3AyXe {HapyXHOe WCMbITaHWE), TaK W [A1S WCMbITaHWiA, MPOBOAMMBLIX B MOMELLEHNN
(BHYTPEHHMX  UCTbITaHWA). TP HapyXHbIX UCMbITAHMSX CKOPOCTb  OKPYXKAOLLEro  BO3AyLUHOTO  MOTOKa  4acTo
M3MEHSIeTC, BeTep MOXeT OblTb MOPbIBUCTbIM. [1O3TOMY CKOPOCTM BO3AyLUHOMO MOTOKA YCPeaHsloT 3a nepuof
UCMbITaHWIA (MPUMEHSOT CpeaHeapUMETHECKOE W CPEAHENHIErPa/IbHOE YCPEOHEHME).

6.5.2 MOHTaX AaTuMKoB

Mpn  BHYTPEHHUX UCTbITAHWMSAX CKOPOCTb  BO3AYLUIHOrO MOTOKA Ha pasHbIX YacTAX —KO/UleKTopa  MOXET
6bITb  pasnMuHoli. Cepusi M3MEPEHUI CKOPOCTW BO3MyLUHOTO MOTOKA AO0/MKHA ObiTb  BbINO/IHEHA Ha  PacCTOsHAN
100 mm OT anepTypbl KOJIIEKTOPa, Yepes paBHbIe MPOMEXKYTKM M0 MN/I10LLEAN KOMIEKTOPA.

MonyyeHHble  U3MEepPeHUs YCPeaHsIoT.  I3MepeHnst CKOpOCTM  BO3AYyLUHOTO MOTOKA B 3aKpPbITOM  MOMeELLe-
HUM B CTAOWILHOM COCTOSIHAM [OO/DKHbI OblTb MpOBEAeHbl [0 M MOC/e  WCMbITaHuii Ha  MPOU3BOAUTESIbHOCTB,
[18 TOro YTo6bI M30EeXATb 3aTEHEHVIS anepTypbl KOIEKTopa.

Bo Bpems wvcnbiTaHuii Ha OTKPbLITOM BO34yXe € TeX MecTax, [Ae CpefHsis CKOpoCTb BeTpa Hmke 3 M/C.
HY)XHO WCMOMb30BaTb BEHTWIATOP, W W3MEPEeHVss aHEMOMETPOM [AO/DkHbl ObiTb CAEMaHbl aHaslorMyHo  UCTbl-
TAGHUIO BHYTPM MOMeLLeHUs. 8 BeTpeHbIX MeCcTax MW3MepeHue CKOpPOCTW BeTpa AO/MKHO ObiTb  caeniaHo  6/M3Ko
K KO//MIEKTOpY Ha CepeaviHe BbICOTbl KOMMektopa. [aTtuMk He [JomkeH ObiTb OrpaxaeH OT BeTpa W He [O0/MkeH
0TOpacbIBaTb TEHb Ha KOSIEKTOP €0 BPEMS UCTILITAHWIA.

6.5.3 Kanmbposka

AHEMOMETP A0/DKEH NPOXOAWTL NPOLEaYPY KasMbpoBK/ OAMH pas3 B rog.

6.6 VI3mepeHun naBneHus

Mepenaf, AaBEHNA TEN/IOHOCUTESIS B KOJUIEKTOPE J0MKEH BbITh U3MEPEH YCTPOICTBOM C TOUHOCTBIO

13.5 KMa.
6
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6.7 Bpems ucnbitaHuii

Bpemst 10/MKHO 6bITb M3MEPEHO CO CTaHAAPTHOI NOrpeLuHoCTLIO0 0.2 %.

6.8 O6opyaoBaHMe/perncTpaTop AaHHbIX

HaumeHblliee fAeneHve LWKasibl WHCTPYMEHTOB U U3MEPUTENIbHLIX  MPUOOPOB  HE  AO/MKHO ObiTb  60/1b-
lle YABOEHHOW BEfIMUMHbI YKa3aHHOW CTaHAApPTHOM  MOrPELUHOCTM  M3MEepeHus. Hanpumep, ecim  ykasaHHast
CTaHgapTHas norpelHocTb 6yaeTr 0.1 °C. TO HavMeHbllee [AefieHne LWKasibl He [A0/DkHO npesbiwats 0.2 °C.
LincbpoBast TexHUKa W 3MEKTPOHHbIE WHTErpaTtopbl  [AO/MKHbI  WMETb  CTaHZAPTHYH0  MOTPELUHOCTb, PaBHYHD WK
MeHbLLY10, Yem 1.0 % OT n3mMepsieMOii BENUNHBL.

AHasoroBbIii M LMPpPOBOIA  perncTpaTopbl AO/MKHbI VMETb OLIMOKY, pPaBHYHO WM MeHbluyto, yem 0,5 % oT
MOSHOM LKasibl Mpubopa U WMETb MOCTOSIHHYKO BpeMeHu 1 ¢ wiM MeHblie. MakcymasibHoe 3HaueHve u3Me-
psiemMoro rokaszatens [O/DKHO HaxoauTbess Mexay 50 % wu 100 % nonHoi LWkasbl npuéopa. [MonHoe BxogHoe
COMPOTVB/IEHE PEMUCTPATOPOB [O/HKHO MpeBbillaTb COMpoTMBIEHMe gatdska B 1000 pa3 wimm ObiTb  paBHbIM
60 Bbiwe 10 MOm.

6.9 Tnowaap Konnekropa

Mnowaap konnektopa {nornowgaowein nosepxHoctn (MM). obwas wam  aneptypbl) M3MEPSOT CO  CTaH-
[APTHOM NorpeLuHocTsHo + 0.1 %.

6.10 OO6BLEM XMAKOro TEMIOHOCUTESS KOSIIEKTopa

O6GbLEM  TEIVIOHOCUTENS  KOJUIEKTOPA, BbLIPAKEHHOTO KAk  SKBMBA/IEHTHAs Macca JKUOKOTO  TeryioHoCU-
TeNs. MCMOSb3yemoro [ANS  WCTbITaHWs, A0/DKEH ObiTb M3MEPEH CO CTaHAAPTHOM MOMPELLHOCTLI0 He  Gorblie
+ 10 %. W3mvepeHuss MoryT 6biTb CAeMaHbl B3BELLVBaHWEM KosuiekTopa (MyCTOro W HaMOSIHEHHOTO  KWAKOCTbHO)
WM OnpefesieHVeM MacChl JKUAKOCTY, KOTOPYHO W3B/IEKAOT 13  3anofIHEHHOTO KosviekTopa. Temneparypy »ui-
KOCTVI CriedyeT noaaepxmBarh B npeaesnax 20 *C TemnepaTypbl OKpY)XatoLLeii cpeapl.

7 VcnblTaTenbHaa yctaHOBKa

7.1 O6Lme NonoxeHus

MpuMepbl Cxem CTeHOOB [O/19 UCTbITAHWA  KUOKOCTHBIX  COMHEYHbIX KOUIEKTOPOB MPMBEAEHbI HA  PUCYH-
Kax2un 3.

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

MHCT 41—2015

N\
-
1

9

| — patumk TemnepaTypbl OKpyXawllero Bosayxa. 2 — TemnepatypHblii pgatuuk t: 3 — BeHTunsAunoHHoe oTeepctue. 4 — rpy6a c [Boit-
HbIMM  CTEHKamMu. 5 — CcOMHeYHbll  KonnekTop: 9 —  HarpesaTtenbloxnagHTens A/ MNEePBUMYHOrO0  peryMpoBaHvsi Temnepartypbl, 7 — MaHo-
metp: 9 — npegoxpaHuTenbHeil  knanaH, 9 — pacwuputensHbii  6ak: t0 — Hacoc: (T — nepenyckHoii knamaw: 12 — knanaH-perynstop
notoka. 13 — dunbtp (200 wmkm): 14 — cmoTposoe cTekno: 15 — pacxogomep: 16 — BTOpWuHbIi perynsTop Temnepatypbl: 17 — BeHTu-

natop: 19 — patuuk Temnepatypsl 1# 19 — nupreometp. 20 — nupaHomeTtp. 21 — aHemomeTp

PuicyHoK 2 — Mprmep 3aMKHYTOrO MCTbITATE/NBHOMO KOHTYpa
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22

13/ ) 11

oKpyxawuero Bosgyxa: 2
—  COJIHEYHbIA
pesepsyap. 9 —
14 — cmoTpoBoe cTekno: >5

1 — paTtuuk TemnepaTypsbl
HbIMU  cTeHkamu. 6

HomeTp. 8 —

TemnepaTtypHblii  gatumk 1N 3

BEHTUNAUMOHHOE OTBepcTune: 4
KONNeKTop: 6 —_ ans nepBuYHOro
— wHacoc. 11 — Becb: J2

BTOPUYHBLIA  perynsTop

Tpyba ¢ ABOii-
HarpesaTenb'oxnagutens

perynuposaHus  Temneparypbi.
KnanaH-perynatop notoka: 12

Temnepatypsl. 1 ? — BeHTunstop. 18
Uk 1, TO — nHpreomeTp: 20 — nupaHomeTp: 2T — aHemoMeTp. 22 — 6aK NOCTOSHHOTO YPOBHS

B3BewwuBawwnii 6ak: 10

7 — wma-
— pacxogomep: T6 —

— ¢unbTp (200 MKM),
— TemnepaTypHblii aat-

PucyHok 3 — Mprimep OTKPbITOrO (Pa3OMKHYTOr0) UCTIbITATEe/IbHOTO KOHTYpa

7.2 XKvOKOCTb TEnIoHoCUTeNA

Kugkoctb  TensioHocuTess,

ncnonbdyemad Ana  UCNbITaHWA  KOJI1EeKTopa, MOXKET ObITb BO,D.Oﬁ W1 WHOM
XUOKOCTbHO,  PEeKoOMeHAOoBaH HOI  M3rOTOBUTESIEM. YnenoHasas  TernoeMKocTe U

M/IOTHOCTb  XKUAKOCTU
ObITb M3BECTHbl C TOYHOCTHLIO A0 *+ 1%

BO BCEM [ManasoHe MW3MEHEeHWsi Temnepatypbl >KMAKOCTM BO Bpemsl
UCTbITaHWA. ST 3HAuYEeHUs] MpUBEAEHbl [/1s1 BOAbl B MPWIOXEeHUM [ HekoTopble >KUAKOCTY HEoBXOAMMO nepu-
OAMUECK/ 3aMEHSTTb, UTOGbI UX CBOICTBA OCTABA/INCH XOPOLLO BbIPYKEHHBIMM.

AOOJ/DKHbI
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MaccoBblii  pacxof, KWOKOCTW TEMJIOHOCUTENst AO/MKHbI GbiTb  MOCTOSHHBIMA B TEYEHWe BCEX WCTbITaHWiA,
MPOBOAVMbIX [/ OnpefenieHnss kpuBoli  TensoBoro K[, MOCTOSHHOW BPEMEHU W YIIOBOrO  KoadpdhumupeHTa
[151 IAHHOTO KOM/IeKTopa.

7.3 TpybonpoBoz 1 BOAOMPOBOAHASA apMmaTypa

Tpy60npoBoA, WCMosb3yeMblli B KOHTYpe KO/UIeKTopa, A0/DKeH OblTb  CTOVKMM K - KOppo3wun W Jonycka-
owym  paboty npu Temneparype cBbilwe 95 °C. ECM  UCNONb3yKT HEBOAHbIE >KUOKOCTW, TO JO/kHa  OblTb
NoATBEPXAEHA WX COBMECTMMOCTb C MarepuasiaMy CUCTEMbl. Y4acTkM Tpyd [0/DKHbl  ObiTb  MaKCUMaslbHO
KOPOTKMM, B YacCTHOCTW, Y4acToK TpyObl MeXdy BbIXOAOM perynsaropa Temrepatypbl XWOKOCTM U BXOAOM
Ko/ieKkTopa  crefyet MUHMMM3MPOBaTb AN YMEHbLUEHUS BO3AEACTBUS OKPYXXatOLEn cpefbl Ha BXOOHYIO TeM-
nepartypy X1aKOCTW.

OTOT y4acToK TpybOonmpoBofa AO/DKEH ObiTb M30/MPOBaH 4719 OGecneyeHnss BeMYMHbI TEMIOBbIX NOTEPb
He 6Gonee 02 BTK © 3aWyileH OTpaXalowyM MOrofoCTOMKMM MOKpbITeM. TpybompoBO4, MeXay TepMOoyyB-
CTBUTE/IbHLIM  JATUYMKOM W KOMIEKTOPOM (BXOOHOE W BbIXOAHOE OTBEPCTVS) [AO/DKEH ObiTb M30MMpOBaH U Mo-
KPbIT OTpaXaroLWyM (0711 HapPyXHbIX M3MEPEHWA Tawkke 3allMLLEHHbIM OT Hemnorofbl) MOKPbITMEM [0 MECT YCTa-
HOBKM TemnepatypHbIX [aTyuMkoB TakMM 00pa3oM, 4TOObl BO BPEMS WCMbITaHWA yBENMYEHWE WM YMEHbLUEHVE
Temnepartypbl B J1060M yyacTke Tpybonposofga He npesbiwaso + 0,01 K. KoHcTpykuym [ nepemMeluviBaHus
MoTOKa, TakMe Kkak u3rMb TpybonpoBoAa, [MO/MKHbI YCTaHaB/MBaTb HEMOCPEACTBEHHO nepes  TemneparypHbIMU
Jatumkamm (cMm. 6.3).

[JonxeH ObiTb YCTAHOBMEH KOPOTKMIA KyCOK MPO3PaYHO TPYyOGKA B KOHType LMPKYNAUMM OKMOKOCTM  TakuMm
06pa3oM, 4YTOObl MOXHO 6bL10  OOHapYXWTb BO3AYLUHblE My3blpY U fOOble  Apyrve  3arpsasHstolve  npyMecy,
€C/M OHW MpUCYTCTBYIOT. [lpo3payHas Tpybka [o/mkHa ObiTb nomelleHa O61M3K0 K BXOAHOMY OTBEPCTUIO  KOJI-
NleKTopa. HO He [J0/kHAa B/MATb Ha  Pery/MpoBaHue Temnepatypbl >KMAOKOCTM Ha BXOOE WM TemnepatypHble
M3MepeHs.

Ona atoil uenn BecbMa YA0GHbI pacxofoMepbl MNEepPeMEHHOTO CeuveHVs, TaK Kak Mo3BONAIOT  HaboaaTh
TeueHVe >KuAKocTW. BosaylwHbii cenapatop W BEHTWISUMOHHOE OTBEPCTVE JO/DKHbI  ObiTb  MOMELLEeHbl B Bbl-
XO[HOe OTBepCTVe KOJUIEKTOPa M B APYrve TOUKN B CUCTEME, e MOXET CKarn/iMBarbCA BO3AYX.

OUILTPbl  AO/MKHbI  ObITb  pa3veLLeHbl B HEMOCPEACTBEHHOW 613 OT  M3MEPUTENBHLIX NPUOOPOB U Ha-
coca B COOTBETCTBAM C CyLUECTBYIOLLEA MPaKTVKOA (ChnnbTp € HOMMHasbHbIM - pasvepoM 200 MKM  OObIMHO
[OCTaTou4Ho).

7.4 Hacoc 1 yCTpoiicTBa YrpaB/IeHst PaCXOL0M XMAKOCTY

MMOpaBMyeckuin - Hacoc [O/DKEH ObITb  PacrnofiokeH B UCMbITATe/lbHOM  KOHTYpe KOJUleKTopa B TakoMm
MeCTe, 4Tobbl Tenno, NepefaBaeMoe WM HKUOKOCTW, He B0 Obl HA Ha Temnepatypy Ha BXOAE KOJIEKTOPa,
HW Ha TemnepaTypy >WAKOCTM BHYTpWU Kosiektopa. Hacockl € MpocTbiM - GaiinacHbiM  KOHTYPOM U UrofibYarbiv
KNanaHoM C pPyyHbIM  yrpaB/ieHMeM OGECTIeuMBalOT — YAOB/ETBOPUTENLHOE — yrpaBreHne pacxofom. [py  Heob-
XOAVMOCT  MOXHO [06aBUTb  AOMOSHUTENBHbIE  YCTPOWCTBA  PEry/IMpoBaHMsl  MOTOKa, 4YTOGbl  CTabUIM3MpoBaTb
MacCOBbI pacxof,.

Hacoc u perynstop pacxoja [Oo/mkHbl OblTb CMOCOGHbI MOAAEPKMBaTL B Npefenax pabodero avanasoHa
noctosHHbIi (B npepenax 1 %) MaccoBblii M OGBEMHbIA pacxof B KO//IEKTOpe Npu /ioboli Temnepatype Ha
BXO/e KOJ1/IeKTopa.

7.5 PerynvpoBaHvie Temneparypbl X1UOKOCTU TEr/IOHOCUTENA

VcnbitatenbHblli  KOHTYP  KOJUJIEKTOpa  AO/DKEH MOAAEPKMBATL  MOCTOSIHHYHO Temnepatypy Ha Bxoge  Kosi-
nektopa npu o060 TemnepaType B MpoAenax paboyero AuanasoHa. Tak Kak Hakor/IeHWe 3HeprM B KOJUIek-
Tope onpeaensitoT U3MEPEHMEM MIHOBEHHbIX 3HaYeHWi BXOAHOM W BbIXOOHOW TeMmnepaTypbl >KAOKOCTW, [axe
HeGonblLMe M3MEHEeHWS BXOAHOM Temneparypbl MOMyT MpvBECTM K OwMbkam B OMNpefesieHuM  HakoreHHOW
3Heprv. OueHb BaXXHO U3Gerarthb /tobbIx KoriebaHui TemnepaTypbl Ha BXOAE B KOJI/IEKTOP.

VcnbitatenibHble  KOHTYPbl  MOMYT  COCTOSITb U3 [BYX CTyMeHeil perynvMpoBaHvsi BXOAHOV —Temnepatypbl
XUOKOCTW, KaK MoKa3aHO Ha pucyHkax 2 u 3. [lepBuuHbIA perynisiTop TemnepaTtypbl pasviellaloT nepeq, BXo-
JOM pacxofomepa W perynsatopa MOToka. BTOpUYHbIA - perynsatop Temneparypbl UCMOMb3yT 4719 KOppekumm
TemnepaTypbl XAOKOCTM  HEMOCPeACTBEHHO Mepes, BXOAOM  KOJviektopa. JTOT  BTOPWYHbIA  Perynstop  06bIMHO
perynmpyeT TeMneparypy XuaKocTu He 60sbLue, yem + 2 K.
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8 lcnbiTaHMe Ha npon3BoaAnNTENIbHOCTb B YCTAHOBUBLUEMCA pPeEXNME
Ha OTKPbLITOM BO3AyXe

8.1 VcnbiTatenbHas ycTaHoBKA

Konnektop [Jo/mkeH ObiTb YCTAHOB/IEH B COOTBETCTBUM C YyKa3aHUsMW, JaHHbiMM B 6.1.1. u coeayHeH C
UCMbITaTeNIbHbIM  KOHTYPOM, Kak onucaHo B 6.1.3. >KMOKOCTb TersioHoCUTENA  O0/DKHa TeYb OT OCHOBaHuA [0
BEPLUMHbI KO/IEKTOPA U/IN B COOTBETCTBUN C PEKOMEHAALMSAMU U3TOTOBUTESIS.

8.2 TpeagaputenbHan NOAroToBKa KOMIeKTopa

Konnektop O0/mKeH MPOWATU psii NMPUEMOYHBIX WCMbITaHWiA B COOTBETCTBUAM C /1), mpexae uvem 6ygeT uc-
MbITaH Ha MPOU3BOAUTESILHOCTb.

Konnektop po/mkeH OblTb OCMOTPEH, W /ioboe MoBpexaeHve [0/MKHO ObiTb  3apernctpuposaHo. osepx-
HOCTb anepTypbl KOJUieKTopa [f[0/DkHa ObiTb  MOSIHOCTBIO  ouvlleHa. [py  Ha/muuMM  MPU3HaKoB  BMaXHOCTU  Ha
KOMMOHEHTaX KOJIIeKTOpa, >KMOKOCTb TeryioHocuTens npu Temneparype npubnusutensHo 80 *C  gormkHa  Mo-
[aBaTbCs B KOHTYP 0 TeX Nop. NoKa U30/15ALMS 1 KOPMYC KOSIEKTOPA HE BbICOXHYT.

BbINOSIHEHVE MpeABapuUTENbHOM  MOAFOTOBKY  KOMIEKTOPA  [JO/MKHO ObiTb  OTMEYEHO B MPOTOKOME  WChbiTa-
HWiA. TpybornpoBoA KO/MeKkTopa CcriedyeT BEeHTWIMPOBaTb BO3AYXOM Yepe3 BO3AyLUHbIA KhanaH WM XUAKOCTLHO
C 6oMblUMM pacxofoM. Hanmnuve B XUOKOCTM BO3dyXxa WM  4YacTwul, CcriefyeT KOHTPO/MpoBaTb  MOCPEACTBOM
NPO3PaYHoii TPY6OKM, BCTPOEHHO B TPYOONPOBOAHbII KOHTYP. JTH00ble 3arpsisHUTENN A0/DKHbI ObITb YAASEHbI.

8.3 YcroBus NpoBEAEHNS UCTIbITAHNI

Bo Bpems MCMbITGHUIA COMHEYHOE W3/MyYeHWE Ha TJ/IOCKOCTVM anepTypbl KOJUlekTopa A0/DKHa 6blmb  60/b-
Lwe 800 Bt/m2.

Yron nageHns npsMOoro COMHEYHOTO U3/yYeHVs Ha anepTypy KOJviektopa [OO/DKEH HaxoauTbcs B Aviana-
30He. B KOTOPOM YI/IOBOW KOS(O(hMLMEHT A/ KOM/eKTopa M3MEHSIeTCs He 6orblie, YeM Ha + 2 % OT 3HaueHus
Npu BepTUKaSIbHOM NafeHun. 18 OTAeNbHbIX  OCTEKNEHHbIX MJIOCKMX KOSUIEKTOPOB 3TO  YC/IOBME  YAOB/IETBO-
psieTcs. ecnv Yron nageHns NpsiMoro Co/THEYHOIO U3/TyHeHVs Ha anepTypy KosuiekTopa MeHblue 30°.

OpHako Ans cneupiasibHbIX  YC/IOBUIA MOTYT ObITb Hy)Hbl MEHbLUME 3HaYeHust yria nageHus. [ns Toro 4to-
6bl OLEHWTbL PaboTy KO/IEKTOpa Npu ApYruX yriiax, HeobXoaMMO ONpeaeniTh YroBo KoadduumeHT (CMm. 11).

CpefHee 3HayeHVe CKOPOCTM  BO3AYLUHOrO  MOTOKA, MapasiiefibHOr0 — aneptype  KO/U1eKTtopa,  [O/DKHO
ObiTb B AManasoHe OT 2 [0 4 M/c. npuHUMasi BO BHVMaHWE MNPOCTPAHCTBEHHbIE Bapualyin MO  KOIEKTopY W
BPEMEHHbIE M3MEHEHWS B TEYEHE VCTIbITaHNS.

Pacxon, »kvaKoCcTM [OO/MKeH ObiTb  YCTaHoBNeH npub/msutenisHo B 0,02 ki/c Ha M2 oGnactu  aneprypbl
kosektopa. OH  [O/KeH coxpaHAaTbc B npefenax = 1 % OT YCTAHOBMEHHOMO 3HAYEHWS B TeYeHWe BCEro
UCTIbITAHWUA W He W3MEHATbCA 6osblie, YeM Ha = 10 % OT YCTAHOB/IEHHOTO 3HAYEHWA B KakOOM Criefytolwem

UCTbITaHWN.

B HeEKOTOpbIX KOJ/IEKTOPAX PEKOMEHAOBAHHbIA PacXof XUOKOCTM MOXET ObiTb O/M3KAM K NEepexofHoi
06nacT Mexgy JamMvHapHbIM W TYPOYNeHTHbIM TeYeHMeM. 3TO MOXET Bbi3BaTb HECTAOWILHOCTb BHYTPEHHE-
ro koacpdmumeHTa Tennonepesaum UM owmbkn B u3MepeHusix KM konnektopa. [Ans Toro 4tobbl  MPOBEpUTHL
KOJ/UIEKTOP MPUBEAEHHLIM CMOCOOOM, MOXET MOHAA0OUTLCS OO/bLUMIA  pacxod, 4YTO AO/MKHO ObiTb 4eTKO cdhop-

MY/IPOBAHO B OTYETE 06 MCTbITAHSIX.
Mepenagbl TEMNEpPaTypbl XUOKOCTU MeHblie 1.5 K He crefyeT BKIOYaTb B OTYET WCTbITaHWiA M3-3a TOrO,

YTO OHWM CpaBHNMbI C OLLINOKO B N3MEPEHNAX.

8.4 MeToaunkKa ucnbITaHuiA

[na  onpegeneHns NpPOV3BOAUTENBHOCTA  KOJUEKTOP [JO/MKEH ObiTb MWCMbITaH B paboyeM apanasoHe  U3-
MEHEHMS1 TemnepaTypbl B YC/MOBMSIX UMCTOTO Heba. VI3smepeHHble 3HaueHus, YAOBNETBOpsiOLWME MPUBEAEH-
HbIM HVDKE YC/IOBUSIM, [O/MDKHbI OblTb MOMyYeHbl HE MEHee 4Yem /1 YEeTbIpeX 3HaYeHUn BXOAHOW Temneparypbl
XWOKOCTY,  OxBaTbiBalOWLMX pabounii  AvanasoH  M3MEHEHWA  Temneparypbl  Koanektopa. [/ MakcyMasibHO
TOYHOTO oOnpedeneHns th. ecnm 3T0 BO3MOXHO, OAHO M3 3HavyeHWil BXOAHON Temneparypbl [OO/MKHO COOTBET-
CTBOBATb CPeAHeln TemnepaType >XWOKOCTM B KOJVIEKTOpPE, PaBHOW Temnepatype okpyxawwein cpegpl = 3 K
Ecnm TennoHocuTeneM SBASETCS BOAA, TO MakCMMasibHas TeMneparypa Ao/mkHa ObITb 0kosio 70 *C.

[na Kaxao BXOAHOM TemnepaTypbl XWUOKOCTU A0/KHbI OblTb MPOBEAEHbl HE MeHee YeTbIpex HesaBucu-
MbIX WM3MEPEHWA, AN TOro 4YToObl OOLIEE 4YMCMO W3MEPEHHbIX TOYeK ObU10 paBHO 16. Ec/im no3BoMskoT yeso-

1

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

MHCT 41—2015

eVsl UCMbITaHWIA, TO [/ KaKOO/ BXOAHOW Temmnepatypbl KUAKOCTY AO/MKHO 6biTb MOyYeHO paBHOE YMCIO TO-
UeK OO0 W TNocfe COMHEYHOro MnonyfaHs (He TpebyeTcsl, ec/M KOJUIeKTOpbl CHaGeHbl aBTOMATUYECKO CUCTEMOI
CNexeHVst 3a CoMHUeM). Bo Bpemsi WCTbiTaHWiA M3MEPEHUS MPOBOAST B cooTBETCTBMM € 8.5. B ganbHeliem
3T0 MOXeT 6biTb WCMOMb30BaHO AJ/1 ONpeaerieHnsl NeprofoB WCTbITaHWiA, M3 KOTOPbIX MOTOM MOryT 6bITb MO-
JTy4eHb YA0BNETBOPUTETbHBIE TOUKN AAaHHbIX.

8.5 W3mepeHus

[JomkHbl BbITb M3MeEpeHbI creaytolye JaHHbIe:

* 00LLasA noLwaak Konnektopa Ay, niollaas M konnektopa A, anepTypHast niolLab Koiektopa A,
* 06BEM XNAKOCTY;

* CO/THEYHOE M3/yYeHMe Ha anepTypy KosuekTopa:

* paccesiHHOE COSTHEYHOE M3/TydeHne Ha anepTypy KosuiekTopa (TOMbKO Ha OTKPLITOM BO3YXE);
* YIO/1 NafIeHNs MPSIMOTO CO/THEUHOTO M3/TyHeHNs (YTO/1 MOXET ObITb ONPeaeneH pacieToMm);

* CKOPOCTb BO3/YLLHOIO NOTOKa, NapasifieslsHOro anepType Kov1ekTopa;

* Temneparypa OKpy)XatoLLIEero Bo3ayxa:

* Temneparypa XMOKOCTU TEN/IOHOCUTESIA Ha BXOLE KOJIIeKTopa:

* Temneparypa XuakocTy TEMIOHOCUTENS Ha BbIXOAE KOUIEKTOPa;

* Pacxop, TensioHocuTens.

8.6 MpOAOKATENBHOCTb UCMLITaHMIA (YCTAHOBUBLLIMIACS PEXVIM)

MpoOo/KATENBHOCTL  M3MEPEHVST  OfHOW  TOUKA  YCTAHOBMBLLETOCS peXuMMa [JO/DkHA  BKIOYaTb  Mepuof
npeaBapuTesibHON  cTabunmsauum He Medblle 15 MWH. € 33daHHOM TemrepaTypoil >XWMAKOCTM Ha Bxoge, U ne-
p1oz N3mMepeHuii YCTaHOBYVIBLLIETOCS PEXUMA, HE MEHBLLINIA 15 MUH.

Bo Bcex cnyyasx [/MTEbHOCTb MNepuvofa  WM3MEPEHVst YCTAHOBMBLLETOCS pEeXvMa [Jo/mkHa Obib  60/b-
lWe. YeM YeTblpexkpaTHoe OTHOWeHne 3dhekTUBHON TemnnoemkocT C  Konektopa K - TErsioTBOPHOMY — pacxo-
[y XXUAKOCTU Yepes Kossiektop (cMm. 10).

CunTaloT, 4TO BO BpeMsi U3MEPEHUS] KO/UIEKTOp paboTanl B YCTAHOBVBLUMXCS YC/IOBUSIX, €C/M HU OAVH U3
3KCNepVIMEHTabHBIX  MapaMeTpoB He OTKIOHANICA OT CpefHero 3HauyeHust 3a BeCb Nepuoj, M3MepeHwid  6orb-
Wwe. YeM Ha npvBeaeHHble B Tabmmue 1 Be/muuHbl. COCTOSHME MOXHO CuUMTaTb YCTAHOBMBLUMMCS, €CM  cpefd-
HUE 3HAYEHVS] KaKOOTO MapameTpa, W3MEPEHHble B MOC/MENOBATeNbHble NEPUOAbl BPEMEHW  MPOAO/DKUTENTBHO-
cTbto 30 C. CpaBHUMbI CO CPEAHMM 3HAYEHMEM NapaMeTpa 3a BPeMs U3MEPEHVS.

Tabnuuya 1— PaspelleHHOe OTKIOHEHME M3MEPEHHDIX NapPaMETPOB B TEYEHE Neproaa N3VePeHs

MapameTp PaspeLLeHHOe OTKIIOHEHVE OT CPEAHEro 3HaYEeHUS
MpoBepoyHasn conHeuHasa pagvauma + 50 Br/iv2
TemnepaTtypa OKpyxatoLLero Bo3ayxa (BHyTPEHHSS) 11K
TemnepaTtypa OKpyatoLLiero Bo3fyxa (HapyxHasi) +15K
MacCoBbIi1 pacxof, XMaKocTu +1%
Temnepartypa X1axKocTy BO BXOAHOM OTBEPCTUN KOSIIEKTOpa +0.1K

8.7 TpeactaBneHvie pesynsTaros

V3amepeHnss [0/mkHbl  ObITb  COMOCTaBMEHbl ANA  BbiAEMEHWS  TPYNMbl  JaHHbIX, YAOBIETBOPSIOLMX Tpeby-
€MbIM  YC/IOBMSIM, BK/IOYasi YCTAHOBVBLUMIACA pexviM  paboTbl. 3mMepeHust [A0/mkHbl 6bMb  OCDOPM/IEHbI  MPOTO-
KOJTOM MCTbITaHWiA (CM. MPUMIOXEHKE A).

8.8 Bbluic/IEHE MPOM3BOANTESTEHOCTM KOSIEKTOpa

MrHoBeHHoe 3HaueHue KM Kosjiektopa L. paboTalowero npy  YCTAHOBMBLUEMCS PEXUME, OMnpeaenstorT
KaKk OTHOLUEHME (DAKTUYECKOA W3B/IEYEHHON MOME3HON MOLUHOCTM K  CO/HEYHOW 3SHEPrK, MPUHSITON  KOS/Iek-
TOpOM.

daKTYeckyH U3B/eUEHHYH NMOME3HYIO MOLLHOCTL O onpeaensioT no dopmysie

0 = TC/A7\ )
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3HaueHve C,JO/DKHO COOTBETCTBOBATb CPeAHeli Temnepatype Xwugkoct. Ecnm n? nosyyeHa Ha  OCHOBe
M3MEPeHVss O0OBLEMHOTO pacxofa, TO [VIOTHOCTb JKUOKOCTM O0/MKHa ObiTb  OnpefenieHa /19 Temneparypbl B
pacxogomepe.

8.8.1 ConHeuHas aHepryis, NPUHIMaeMas KoJIJIEKTOPOM

Mpn yrne nageHuA MeHble 4yem 30*. AN OTAENbHbIX OCTEKIEHHLIX T/IOCKMX KOJSIIEKTOPOB  UCTMO/L30Ba-
HUe YrI0Boro KoadhdhmLyieHTa, Kak onncaHo B 11. He TpebyeTcs.

Mpn onpefeneHyn  MPOU3BOAUTESILHOCTM  KOJUIEKTOpa NC  NpUHUMaeMas COMIHeYHas 3Heprust  pasHa
A,G, ecnv paccmaTpuBatoT 06LLYH0 NIOLLEAb KOSIIEKTOpa

* =N\! <3>

Mp onpefeneHy NPOV3BOAUTENLHOCTV  KOJUTeKTopa I MPUMHUMAaeMasi COHeuHast 3Heprvs paBHa A,G.
€C/I pacCcMaTpUBAIOT NoLLaak M KoekTopa, Y B TAKOM C/lyuae:

Q
ﬂa V3' H)
8.8.2 PasHOoCTb NpuvBefEHHbIX TeMMepaTyp
MrHoBeHHOe 3HaudeHve KI[ konnektopa I\ [O/MKHO OblTb  MPeAcTaBneHo B rpadouyeckom  Buie, Kak
chyHKLMS OT pa3HOCTM NPUBEAEHHbIX Temnepartyp ™.
Mpu YCNoNbL30BaHWM CPEAHEN TeMnepaTypbl XUAKOTO TeNIoHoCUTeNs t,, rae

e, ©
NPVIBEAEHHYI0 Pa3HOCTL TEMMEPATYP ONpeaensioT no chopmysie
t, ~1
M« % (B)

Ecrm vcnonb3oBaHa Temneparypa Ha BXOAe B KO/UIEKTOP, TO MNpMBEdEHHYID pasHOCTb Temreparyp Bbl-
YMCIAKOT Mo chopmyne

T; @

8.8.3 [padmyeckoe npeacTasneHve MrHoseHHoro KIj,

Mpadpueckoe npeacTasneHvie MrHoBeHHoro KM L AO/MKHO ObiTb  OMpedenieHo  MofGopoM  cTaTucTuye-
CK/X KPWBbIX C WCMOML30BaHMEM METOdA HaVMEHbLUMX KBagpatoB [ TOro, YTOObl MOMYYTb  KPMBYHO  MIHO-
BeHHoro KIMZ, no cneaytoLlein goopmyne

YT lo-a/1-3ré*7)2 ®
nwm
N -TMo-th. 9)

Bbibop Mmexay kpuBbIMM 170 M 2-f0 nopsigka Ao/dKeH ObiTb OCHOBaH Ha TOYHOCTM nogdopa, Kotopas
[JOCTUraeTcsl  perpeccreii MeToOM HavMEHbLLUMX KBafpaToB. KpuBble 2-T0 MOpsigKka He UCMOMb3ylT, €C/M  3Ha-
yeHue a, OTprLIaTENLHO.

[ns npeactaBneHvs KpUMBOWA 2-r0 mopsigka [O/MKHbl  MCMOSb30BaTh 3HadeHWe G. pasHoe 800 B1/M2. Yc-
JI0BUS1 UCMBITAHWI [OMKHBI BbITb 0CDOPMIEHBI MPOTOKO/IOM UCTIbITAHWIA (CM. NPUIOXKEHME A).

TOYKN [aHHbIX, KOTOpble ObUM UM3MEpeHbl MpY  YCIoBUSX, Korda AudpdpysHas cosHeuHass paguiaumst co-
ctaBnisina 6onee uvem 20 % OT MOMHOM COMHEYHON paaviaumy, OO/MKHblI ObITb CKOPPEKTUPOBAHbI K YC/IOBUSIM,
SKBVBA/IEHTHbIM HOPMas/IbHOA  pajuiaLuM, WUCMoMb3yst METOA, MNPUBEAEHHbIX B npwioxeHun bB. Korga  audcpys-
Has CoMHeyHas pagvauus coctaBnsieT meHee 20 %, ee BAMSHYUEM MOXHO MpeHebpeub. Ecim  yrnoBoin  ko-
ahhULEHT KOMIEKTOpa He MOXeT ObiTb OnpefenieH TO4HO, Torga He crefyeT UCTbITbIBaTb  KO/IIEKTOP  Npuv
YPOBHsAX Andbcpy3Horo nsnyyeHns 6onee 20 %.

Mocnenyrowme pasgensl NPefoCTaBNAT  BbIPAXKEHUA O MrHOBeHHoro K[, B 4yeTblpex ciydasx, pac-
CMaTpuBalOLLMX KOMOMHALMM  Nfowaan  Kosiektopa (obwas niowaab  Kossektopa, niowaas M) u pasHocTu
npvBeaeHHbIX Temneparyp (T* - . ™).

Mpw onpeaeneHm KoadhthnUMEHTOB, ECNIM HEOBXOAMMO, UCTONB3YIOT Pa3/INYHbIE BbIPaXKEHUS (CM.

8.8.3.1 18.8.3.2). KpuBble fO/mKHbI UMETL BUZ, B COOTBETCTBUM C A.3.4—A.3.7 NpuioxeHus A.
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8.8.3.1 MrHoBeHHbIii KM, npu o6Lueli nioLaam Korsiekropa
MrHoBeHHbIV KT/, yepes nprBefgHHyI0 pasHOCTb TeMnepartyp T*.. BbIMUCAISIOT MO hopMyiam:

Mo * /106 - o= (t0)
nwm
Nneeno6“e16—q—-~S2GH(—a—I (11
roe
6
12
RS (29
Ecnv ncnonb3ytoT NpuBeAEHHYo pasHoCTb Temnepartyp T', MIHOBEHHbIA KM/, BblumcnsioT no doopmy-
nam:
M6 = /los ~ *f, 13
wm
N6 = Noc skj "(52- ®re® ) m (14)
rae
Q
B s 15
8.8.3.2 MrHoBeHHb I KM, npuv nnowaau M
MrHoBeHHbIV KT/, yepes nprBefgHHyI0 pasHOCTb TeMnepartyp T*.. BbIMUCAISIOT MO hopMyiam:
Ni» “Nog-"n-LAr- (16)
nwm
Mn = Nox . a7
roe
ng (18)
Ecnm nenonb3ytoT NpuBeAEeHHYH0 pasHOCTb Temnepatyp ™*,, MrHOBEHHb I KM/, BbIMMCASOT MO dhopmy-
nam:
Mg =Mop - (19
nwm
NA = N0, - ®tA - - 22AS("p-) » (20
rae
ng - ANG (21)

8.84 T[peobpaszoBaHue UCrbITaTe/TbHbIX XapaKTePUCTUK TENI0NPON3BOANTEIBHOCTU

Ecrv  npegnonoxutb, UTO YBE/MYEHWE TeMmrepaTypbl Yepe3 KOJUIeKTOP UMEET JIMHENMHbIA  xapaktep, To
MaccoBblii pacxog T TersioHocuTenss MOXET OblTb  MCMOMb30BaH AN TOrO, YTOObl CBA3aTb  KO3(MGMLMEHTbI
oo " Gog BblpaxeHusa (10) ¢ koatpdomumeHtam n (Jg doopmysnbl (13). Torga nepsas cucTemMa  ypasHe-
HUA ByeT UMETb BUL,

[Moe * Moo (22
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(23)
roe
r_ rky
4 A3’ (24)
BTOpasi cicTemMa ypaBHeHWI ByaeT UMETb BUA,
Yoe * Moo ;U (25)
C+ 56
n«.U. 1G q . (26)
; + _G
5 2
Ecnv Bbipa3nTb Npov3BOAUTENBHOCTbL Yepes OOLLYHO MIoLLaab KosiekTopa v niowwaab M. nonyyumm
-A
YnmYo r3 @7
aA
» 28
“mtenl
Wcnonb3yst 3Tv BbIpaXeHus, Noy4rM crefytoLee
Yon * Uod™> .. (29)
(30)
Aa-Ag-"- (31)
$0-%Bd-. 32)
a TaKke
Yop * Uob '-?Z.‘ 33)
UxmUxp (34)
35
AT (35)
aQAsS2g4n- (36)

9 WcnbiTaHne Ha onpepenedHve KM[ B YyCTaHOBUBLUEMCA pPeXWUMe C MUCTOYHUKOM
NCKYCCTBEHHOIO CO/THEYHOIO U3Ty4YeHUsn

9.1 OG6LLUMe NoMoXeHns

Pa6ota 60/bLLMHCTBA KOJ11EKTOPOB J1ydLLE NMpn NPAMOM CO/THEYHOM U3/TyHEeHU, YEM MNPU pacCesaHHOM,
1 B HaCTosLLEeE BPEMA eCTb He6O/1bLLON OMNbIT pa6OTbI KOJUIEKTOPOB C UCTOYHUKOM UCKYCCTBEHHOTO COMHEY*
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HOrO WU3/ydeHns.. oSTOMy STOT METOf MCMbITaHWii paspaboTaH A/is  WCMO/b30BaHWS TOMBKO @  MCKYCCTBEHHBIX
UCTOYHMKAX, TAE JIyd WCKYCCTBEHHOIO COJIHEYHOTO W3/yYeHUsl MOXET ObiTb HanpaBieH Moyt HOPMasibHO K
KOJIMIeKTOpY.

Tak Kak Ha npakTuke TPYAHO TMOMyYnTb OfHOPOAHbLIA flyd  WCKYCCTBEHHOTO COSHEYHOTrO U3MydeHusl, [AoM»
KeH BbITb M3MepeH CpeaHUii ypoBeHb paamaLm No anepType KosyieKTopa.

9.2 WcKycCTBEHHBIV UCTOUHUK paaviaLmn A5 UcnbiTaHns Ha onpeaeneHve Kz,
B YCTAHOBUBLLIEMCS pPEXNME

VcKycCTBEHHbI UCTOYHUK  pagyaumnM A1 WCMbITaHus Ha  onpedenieHne KM B YCTAHOBMBLUEMCS —pPeXu-
Me [O/DKEH UMETB CrieflytoLLIe XapaKTepyCTUKA:

Namnbl  gomkHbl  CO3AaBaTh CPEdHIo pajviauuvio no  aneprype Kosnektopa He MeHee 800 Bt/iv2.  OnA
CMEUMA/IbHLIX UCTIbITAHWIA €€ 3HauyeHus MOryT U3MEeHATbCA B AuanasoHe 300—1000 8T/M2 npu  yCrioBUM  Bbl-
MOMHeHVst TpeboBaHU K TOYHOCTW, NpuBEdEHHbIX B Tabnmue 1. a 3HaYeHWs] W3/y4YeHWst 3aHeceHbl B MPOTOKOS
UCTIbITaHUS.

CpefHee 3HayeHVie W3/y4eHWs Mo anepType Kosviektopa He [O/MKHO MeHATbCs 6onee yem Ha + 50 Br/m2 B
TeyeHe UCTbITaHus.

B noboe Bpems pagvaums B /OOOA Touke anepTypbl KO//IEKTOpa He [O/bKHa OT/MuartbCs OT  cpeaHel
pagnaumm no aneptype 6ornee yem Ha £ 15 %.

CnektpasibHOe — pacnpefenieHMe  UCKYCCTBEHHOM — COMHEYHOW — paguiauum  [O/MKHO  OblMb  3KBMBAJIEHTHO
COJIHEYHOMY CMEKTPY MPU ONMTUYECKO Macce Bo3ayxa 1.5 (M. npunoxeHue B).

Ecnn  konnektopbl umetoT M WX MOKPbITUS, U3MEHSIOLLUME COMHEYHbIA  CMEeKTp, HEeobXoaMMOo  YCTaHo-
BUTb B/USHWE pa3MuMiAi B cnektpe Ha 3dhheKkTvBHOCTL Kosiektopa Ta. Ecrim adhdpekTuBHOCTE Ta Mpy WCKyC-
CTBEHHOM WCTOYHVMKE W MPU OMTUYECKON Macce BO3Ayxa, paBHOl 1,5, crnektp (cm. npuioxeHue B) conHeuHoi
pagvaumn  BapbupyeTca 6o/ee YeM Ha + 1 %. TO pesy/bTarbl UCTbITaHWA O0/DKHbI ObiTb CKOPPEKTUPOBaHbI B
COOTBETCTBUM C chopmysioit

\ t(>.M>W)dA

Efifeclive(ra) = M

| G(k)d/.
o3l

V3amepeHne  CrnekTpasibHbIX  CBOWCTB  MCKYCCTBEHHOTO  WCTOYHMKA paguiaummM  AO/DKHO  OblTb  MpOBeAEHO
B TJ/IOCKOCTM KOJ/IEKTOpa NpY A/IMHEe BOMHbI B AvanasoHe oT 0.3 A0 3 MKM K onpefeneHo B nosioce (4acTor)
0.1 MKM NN MeHbLLE.

LN HekoTOpbIX TUMOB JlaMmm, Hanpuvep A1  METa/UIora/ioreHoBbIX  /laMr, PEKOMEHYeTCsl  BbINO/HATb
ornpefiefieHMe HayaslbHOro CrekTpa Mocsie Toro, Kak JiaMnbl MPOLIM  OTOPakoBOYHbIE  UCTbITaHWS.  KonmuecTBo
MHDpaKpacHoli TEMJIOBOA 3SHEPIMM Ha T/IOCKOCTU  KOJJIEKTopa O0/MKHO ObiTb  M3MepeHo (He 6onee 4 MKM) W
3arnpoTOKONMPOBaHO (CM. 6.2).

TennoBas pagvauMs Ha KO/IEKTOpPe He [0/DKHA NpeBbillaTb pagvaLuio  abCoMioTHO UYEpHOro Tena Mpu
Temneparype okpyxaroLeli cpeabl 6onbLue, Yyem Ha 50 BT/v2.

Konmmaums MCKYCCTBEHHOTO MCTOMHMKA A0/DKHA ObITb TakoW, uUTOObl YI/bl MNafeHusi, He MeHee 80 %
paguauym  UCKYCCTBEHHOTO WCTOYHVKA, JIEXXa/M B AManasoHe, B KOTOPOM  YI/I0BOM  KO3OCOMUMEHT  KosuiekTopa
M3MEHSIETCA He 6onee YyeM Ha + 2 % OT €ero 3HaueHust MpuM HOpMasibHOM NafeHuW. NS TUMNOBbIX M/IOCKUX KOS
JIEKTOPOB 3TO YC/I0BME 0ObIYHO YAOB/IETBOPSIETCS, €CNM MO KpaiHeli mepe 80 % WU3/Ty4eHWs WCKYCCTBEHHOrO
UCTOYHMKA B /OGO TOuKe KoslekTopa OydeT WCXOAUTb W3 UCKYCCTBEHHOTO UCTOYHMKA  COJTHEYHOTO  M3/yde-
HUA. coaepXaLLerocs BHyTpW npegnosiaraemMoro yrsia B 60 1im MeHbLLe, C /0601 TOUKN.

MpumeyaHne  —[lononHATENbHbIE — TPeGOBAHMSI  OTHOCUTENBHO — KO/UMMauyK)  MPUMEHSIoT 4 M3MepeHust
YI/10BOro koadpdomupeHTa (cm. 11.2).

M3nyyeHne [O/MDKHO KOHTPO/IMPOBATLCA B TEYEHME BCETO WCTbITaHUS M HEe BapbMpOBaTbCs 06osee  Yem
Ha = 3 %.

MeTog, uvcnonb3yemblii 419 M3MEepeHus pagvaumm B TEYEHVWE UCTbITaHWs, [O/DKEH BblgaBaTb 3HAYeHUs
CcpedHeil paavauuy, KOTopble COrflacoBaHbl C  TEMW  3HAYEHMSIMK, KOTOpble OMpedenieHbl  MPOCTPaHCTBEHHOM
WHTerpauyein B npeaenax + 1 %.

Konmvmaums — MHCTPYMEHTa/TbHas OLLIMOKA B YCTAHOBKE ONMTUUECKVX MPUOOPOB BC/IEACTBIE OTK/IOHEHNS OT
nepneHayKyAPHOCTIA OCY BRALLIEHS TPYGbI K €€ OMTUUYECKOI OCU.
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9.3 VcnbiTatenbHas ycTaHoBKA

Mpn MoOHTaXe © BbIOOpe MecTa YCTaHOBKM KO/UleKTopa HeobXoaumo cfefoBaTb TpeboBaHWAM, Bbiae-
NeHHbIM B pasaerne 5.

Yron HakloHa KOsUviektopa [O/DKEH OblTb  TakuMM, 4TOObl NOYYATb MOYTU  HOPMaslbHOE MafeHve  fyya
VCKYCCTBEHHOTO COJIHEUHOrO U3/TyYeHus.. Yrosl HakfoHa [O/MkeH ObiTb paBeH WM 6bib B npegenax (4515)°.
WM TakuM, KaK peKoMeHayeT npou3soauTesb. HecTaHapTHble YI/bl HakfoHa TPeGYIT paf  CUMYSIAUMOHHBIX
[JaHHbIX, KOTOpble obGecneyar cBO60Ay HaK/IOHa MPU HOPMaSILHOM M3/TyYEHUM.

COBMECTHO C  UCKYCCTBEHHbIM COJIHEYHbIM  WUCTOYHWMKOM  AO/DKEH OblTb  UCMOMb30BaH BEHTWIATOP, AN
TOro YTO6bI MPOM3BECTM MOTOK BO3/yXa B COOTBETCTBUM C 5.8.

9.4 MMpepaBapvTesbHasi OAFOTOBKA KOJIeKTopa

Heobxoaymo criegoBatb METOAMKE, ONUCAHHOI B 8.2.

9.5 MeToayKa UCMbITaHWiA

Konnektop [fo/mkeH OblTb WCMbITaH B AManasoHe 3HaueHwii paboueli  Temnepatypbl  NPUGUUTENBHO
TaK1M Xe crnoco6oM, Kak Npu UCTbITaHM Ha OTKPbITOM Bo3ayXe (CM. 8.4).

OpHako BOCEMb MyHKTOB MCMbITAHWA C  WUCKYCCTBEHHBIM MCTOYHUKOM OyayT COOTBETCTBOBATL HAPYXHbIM
UCTbITAHWSIM, E€C/IM UCTIOMb3YIOT YETbIPE  Pa3/MuHbIX 3HAYEHWS] BXOAHOM TeMnepaTypbl W BblAEPXKVBAOT BpEMS
Ans cTabwwmzauym Temnepatypbl. OfHO 3HauyeHWe BXOAHOW Temnepatypbl [AO/KHO fexaTs B npegenax + 3 K
OT TeMMepaTypbl OKPY)AIOLIEro BO3gyXa. B TeueHWe WCTbiTaHWsi W3MEpeHUs AO/MKHbl 6biTb CAeMaHbl Tak. kak
onpeaeneHo B 9.6. B pganbHelilleM 3T0 MOXET ObiTb WCMOML30BAHO [/ OMNPEAENEeHNs MepUoAoB  UCTbITaHWUN,
13 KOTOPbIX B Aa/TbHENLLIEM MOTYT GbITh MOMyYEHb! YA0BNETBOPUTE bHBIE TOUKN AaHHBIX.

9.6 |/|3MepEHI/IF| npu ncnbiTaHnAX ¢ NICTOYHNKaM UCKYCCTBEHHOIO CO/THEYHOTO U3/TyHeHUA

V3mepeHmns [o/mkHbI ObITb NPOBEAEHLI B COOTBETCTBUM C pa3fesiom 8.

9.6.1 VI3MepeHue CONMHEeYHOM paamaLyin CKYCCTBEHHOMO UCTOYHIIKA

PekomeHfyetcs  MCMOMb30BaTL — MUPAHOMETPLI  [/19  U3MEPEHVst  paguauym  UCKYCCTBEHHOTO  UCTOYHMKA
B cooTBeTCTBMM C 6.1 Tawke MOryT ObiTb WCMOMb30BaHbl Apyrie TwMbl [AETEKTOPOB W3/yYeHUsl, €crii OHW OT-
Ka/MbpoBaHbl  A/19  UCKYCCTBEHHOrO  UCTOYHMKA pagvaumn.  [leTanm  MHCTPYMEHTOB W METOAOB,  WCMO/b3yeMblX
Ona  uX KaMOpOBKY, CrefyeT CcooblaTb BMeCTe C pesy/bTatamy NpoBepkn. PacnpefeneHve  usnyveHvss o
anepType KoJ/iektopa [AO/MKHO ObiTb M3MEPEHO, UCMOMb3yst CeTky C MakCuMasbHbiM Wwarom B 150 MM ¥ npo-
CTPaHCTBEHHYO CPEeAHIO BE/TNUNHY, BbIBEAEHHYIO MPOCTbIM YCpeaHEeHNEM.

MpumeuyaHne — Pagsaumsi WCKYCCTBEHHOTO WCTOYHMKA O6bIMHO W3MEHSIeTCsl MO anepType Ko/MeKtopa, a Taike
B TeUYeHMe WCTbITaHUs. [103TOMy HEeoBXOAVMMO MCMO/b30BaTb METOAMKY A1 OGLeAVHEHMS pagvalyn Mo aneptype  Kosviek-
Topa. V3MeHeHust W3flydeHus BO BPEMEHM OObIMHO Bbi3bIBAIOTCA  KOMEGaHWAMM  3MIEKTPOCHABKEHWS W KosieGaHMeM  MOLL-
HOCTM flaMnbl B 3aBUCMMOCTM OT Temnepatypbl M BpeMeHW 3KCrlyatauuu. HekotopbiM namnam  Tpebyetcss 6onee 30 MuH.
UTOGbI AOCTUrHYTH YCTONUMBOTO PaGOYEro COCTOSHUS.

9.6.2 VI3mepeHue TensioBol paayaLyn B CKYCCTBEHHOM UCTOUHMKE paayaLyn

Tennosas pagvauns B WCKYCCTBEHHOM WCTOYHMKE paguauuy, BEpOSTHO, OyAeT Bbille, 4YeM Ta. KoTopas
00bl4HO BCTpeYaeTCs Ha OTKPbITOM Bo3fdyxe. [losToMy oOHa [Jo/mkHa ObITb U3MepeHa, /1 TOro 4TOObl rapaHTu-
poBaTb. YTO TEM/I0Bas paavaLys He NPeBbILLAET NPeAEbHbIX 3HAYEHMI, AaHHBIX B 9.6.

CpefHiolo  TEMIOBYD  paguaumio  UCTOYHMKA MPOBEPSOT  ©XErogHo W Kaxabli pas, Korga Obum  npows-
BeAEHbl U3MEHEHWsl, KOTOpble MOMM TMOB/MSITb Ha €B Be/nuvHy. CBEAEHVWs O Be/MuvMHE CpefHein TersioBoi
pagvaumm un aate, Korga OHa 6blna mocriegHuin pas M3VIEpEHa, OO/DkHbl ObiTb BKKOYEHbI B MPOTOKO MWCTbITa-
HWiA KonekTopa.

9.6.3 TewmnepaTypa BO3/yXa, OKpPYXarOLLEr0 NCKYCCTBEHHbI UCTOYHVK paguaLin

Ocoboe BHMMaHME [O/KHO OblTb yAeneHo Temnepatype Bo3gyxa [, OKPYXAOLWEro WCKYCCTBEHHbIA UC-
TOuHVK pagvaumm. OHa [Jo/mkHa ObiTb M3MEpEeHa B HECKOSbKMX Toukax. [JaTuvkm  [OmkHbl  ObiTb  3KPaHMPO-
BaHbl. A1 TOrO 4YTOGbl MUHUMM3VMPOBATL TEVIOBO/A 06MeH. TemnepaTypa BO3[yxa Ha BbIXOAE BeHTWIATopa
OyaeT ucnosb30BaHa 4/1a pacyeToB paboTbl KosiekTopa.

9.7 J/mTenbHOCTb MCTIbITaHWiA

[JNVTenbHOCTb  WCTbITaHWA  ONpeaensitoT TakuM ke  00pasoM, Kak Mpu  MNPOBEAEHUM UCTbITaHUs Ha  OT-
KPbITOM BO3/1yXe.
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B 3aKpbITOM MOMELLEHMM YCTAHOBMBLUEVCSI peXVUM [A18  WCTbiTaHuii  obecrieuBaTb fierde, 4YemMm Ha OT-
KPbITOM BO34yXe, HO A/ CTabWwmsalyy pPexuma UCTLITYEMOrO KOJUleKTopa BCe e TpebyeTcs  [ocTaTouHoe

BpeMS, UTO U pacCMOTPEHO B 8.6.

9.8 YcnoBus NpoBEAEHUS UCTIbITaHIA

JomxHbl 6biTb COOGMIOAEHLI YCMIOBYS, OMUCaHHble B 8.3 [/ UCMbITaHWS Ha OTKPLITOM BO3Adyxe, CO Crie-
AyHoLLYIMA AOMONHEHUAMM:

e TEnsioBasi pajuialus Ha M/IOCKOCTVM anepTypbl KOJUIEKTOpa He [O/DkHA MpeBblllaTb aHasIorMyHoOro 3Ha-
YeHusa /19 abCo/HOTHO YEPHOro Tesla Mpu TeMnepaType OKpyXxaroLLero Bosayxa 6onee yem + 50 Bt/m2:

e Temneparypa BO3Myxa, BbIXOAALErO0 W3 BEHTWIATOPA, HE [O0/DKHA OT/MyaTbCA OT TeMMepaTypbl OKpy-

arowero Bosayxa 6onee yeM Ha £ 1 K.

9.9 O6paboTka 1 NpeacTaB/eHNE pe3y/bTaTtoB

Pe3ynbTaTbl, aHanorMuHble MpMBEAEHHbIM B 8.8 [N HApYyXHOrO WCMbITaHWs, AO/MKHbI OblTb MpeacTaB/e-
HbI Ha JIUCTaX, hopMaT KOTOPbIX MPUBEAEH B MPUIOKEHUN A,

10 OnpepgeneHue 3ahPEKTUBHOI TEMNNOEMKOCTU N MOCTOSAHHO BPEMEHU
KonnekTopa

10.1 O6Lme nonoxeHus

AphekTVBHAA  TEMIOEMKOCTb 1 MOCTOSIHHAsi BPEMEHM  KOJIIEKTOpA  SIB/ISIOTCS  BaXKHbIMM - MapaMeTpamu,
KOTOpbIe OMPEAENsioT Er0 XapakTePUCTUKY B NEPEXOAHOM NpoLiecce.

O6bIMHO  KO//MIEKTOP  pacCMaTpMBalOT Kak CyMMy MacC Npy  pas3/MuHoii Temneparype. Korga Kosuiektop
paboTaeT, Kaxgasd COCTaB/SIOWAs KO/UIEKTOpa MO-pasHOMy pearvipyeT Ha  M3MEHEHWEe €ro  COCTOsHUS, TakuM
06pasoM, NosIE3HO PACCMOTPETL ACDCNEKTUBHYHO TEMIOEMKOCTb /151 KOSIIEKTOPA B LIESIOM.

ApthekTVBHAA TEMNIOEMKOCTb  3aBUCUT OT peXxviMa  paboTbl KOS/IEKTOpa M HEe WMEET OAHOTO  3HaueHWsl.
PasnnyHble  CrocoGbl  M3MEPEeHUs WM BblUMCTEHNST  3(PPEKTUBHOM TEM/IOEMKOCTV  KOJIIEKTOPOB  MOKasaswv, UTo
MoXoXvie pesynbTartbl MOMYT ObiTb MOMYy4YeHbl MNP WUCMOMB30BAHMM  Pa3/iMuHbIX  MeToAoB. MeTof,  OnvcaHHbIi
flaniee, pPeKOMeHAyeTcs TMOTOMY, 4YTO OH SIBMISieTC NpocTbiM. [pyroii MeTod, KoTopblii TpeGyeT ToMbko Tpa-
OVUVOHHbIE  CPefCTBa  WCTbITaHWsS, He UCMOMb3yeT MpPOM3BOAHbIE MO BPEMEHM (KOTopble, MO CBOeil Mpupoge,
TPY/IHO NO/YHMTL TOHHO) U AAET BOCTPOM3BO/AVMbIE PE3Y/IbTaThI, KOTOPbIE NPEAOCTaBEHbI B MPUIOXEHM E.

Y KO/IEKTOPOB OTCYTCTBYET He TO/bKO OAHO 3HadyeHne 3IDEKTVBHON TEMIOEMKOCTW, HO U OAHOW Mo-
CTOsHHO/ BpemeHW. [ns  6GOSbLUMHCTBA  KOSIEKTOPOB  HaubOsbluee B/MSHAE HA  BPEMSI  MPOXOXAEHWS  Xua-
KOCTM OKa3blBAaET pPacXofl >KMAKOCTW. [JpyrMe COCTaBMsioLUMe KO//IEKTOPA WMEIOT WHbIE  3HAYEHVS]  BPEMEHW,
B/VSIOLLIE Ha SCDCIEKTUBHYHO MOCTOSIHHYHO BPEMEHW, KOTOpas 3aBUCHT OT peXxvMa.

10.2 OnpepeneHve 3dhtheKTVBHON TENIOEMKOCTU KosieKTopa
OhhekTBHYIO  TEMMoemMKocTb  kosnektopa C. /K, BbIUACASIOT KaKk CyMMy TENI0OEMKOCTU BCEX KOM-
MOHEHTOB koniektopa (cTekno, [IM. >KMAKOCTb  TEMJIOHOCUTENs, M30MAUMS),  SIBSIOLLYIOCS MPOM3BEAEHVEM WX
Maccbl T,. KT. TEN/I0EMKOCTY C,, [pk/kr - K. 1 BECOBOro KoadhdhmumeHTa p,4 Mo crieaytoLLein oopmyrne
c-5>n».C,.
r

BecoBoin koadhpuumeHT p, e {0.1} yuuTbiBaeT TOT (PakT, YTO OMNPEAE/EHHbIE 3/IEMEHTbI TOMBKO YaCTUYHO
BOB/IEYEHbI € NPOLIECC TEMN/I0BOIN MHEPLIMM KOJIEKTOpA. 3HAUEHUS! P, NPUBEAEHBI B TAGNMLE 2.

Tabnuuya 2— 3HaueHnst BECOBbIX KO3hhULMEHTOB

ONeMEHTI P
MornowaroLLas naHens 1
Vzonsauma 05
JKunaxocTts TennoHocutens 1
BHeluHee ocTekeHvie 0.01a,
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OkoHuyaHne Tabnuubl 2

ONemMeHTbI P,
Btopoe ocTekneHve 024,
TpeTbe ocTeKneHve 0.35a,
MpumeyaHne — 3, yKasblBaeT BTOPOM MNapameTp B BbIpaXeHUM MrHoBeHHoro K4 wwm  koaddpyuvieHT  Te-

MMoBbIX MOTepb. Korga €ro 3HauyeHMe TOYHO He W3BECTHO, MOXHO BOCMO/b30BATLCS  CIEAYHOLMMM - annpOKCUMALIMOH-
HbIMV 3HAYEHVSIMIA, YTOBbI onpeaevTh pf

- 7.5 (oavHapHOe oCTeKNeHVE):

* 4 (OBOViHOE OCTEK/EHVIE);

- 2.5 (TpoiHOE OCTEK/EHME).

OddhekTMBHAA TEMMOEMKOCTb MOXET Tawke Oblb M3MepeHa, MNPUMEHAs METOOMKW, OnucCaHHble B Mpu-
noxeHun .

10.3 MeTogvika UcrbITaHWiA NOCTOSIHHOM BpeMEeHH KOoJiekTopa

WcnbitaHne  J0/KHO  OblTb  BbINO/IHEHO HA  OTKPLITOM BO3AyXe WIM C  WCKYCCTBEHHbIM WCTOYHWMKOM  COJS1-
HeuHo pagvaumm. CofHeuyHas pagvauysi Ha  TUVIOCKOCTM — anepTypbl  KO/UIeKTopa [JOo/kHa ObiTb  6Gonee  yem
800 B1/M2 XXnakoCTb TemnoHOCUTENSI [O/DKHA MPOXOAMTb Yepe3 KO/UIEKTOP C Takoli Xe CKOPOCTbIO, Kak npu
UCMbITaHMAX Ha Temnosoii KIL, komnektopa. AnepTypa Konjektopa AomkHa Oblmb  orpakaeHa OT  COHEYHOl
pagvaumn  MocPeaCcTBOM  COMHLEOTPaXKAOLLEro MOKPbLITUA, M Temnepartypa XWOKOCTU  TerioHocUTeNns BO  BXOA-
HOM OTBEPCTUM  KO/IEKTOpa [JO/DkHA  ObiTb  NPUOMM3UTENIBHO  paBHOM  TeMrepatype  OKPYXatoLero  BO3dyxa.
Mpn  OOCTWKEHWUM YCTAHOBMBLLETOCS pexuMa MOoKpbITUe [O/MKHO ObiTb YAIEHO W U3MEPEHUS NPOAO/HKEHbI A0
[JOCTKEHMSI  HOBOTO  YCTAHOBMBLUErocs pexumMa. [lpefnonaraetcsi, 4TO  YCTAHOBMBLUWMIACS  PEXWM  HaCTynun,
KOrga BbIXOOHaA Temreparypa XMOKOCTU U3MeHsieTca MeHblle, 4YemM Ha 0.05 K/MuH. Cregyiolve  Be/MUUHbI
[O0/MKHbI BbITb M3MEPEHbI B COOTBETCTBUN C pa3aesioM 6:

- Temneparypa Ha BXoAe Kosinekropat,:

* Temneparypa Ha BbIXOZge Kosiektopa ty,

* TEMMeparypa oKpyxatoLLiero Bosayxa f,.
10.4 PacueT NoCTOSHHOW BpeMeHw KosnekTopa

PasHocTb Mexdy Temneparypoii Ha BXOAE KOJUIeKTopa 1 Temrepatypoid Okpyxawowein cpegbl (5 - 1
OO/MKHa ObiTb oOnpedenieHa B TeYEHME MNPOMEXYTKa BpPEMEHW C MOMEHTa HauvaslbHOro YCTaHOBMBLLEMOCH CO-
crosHus ((; - 4O BTOpOro ycTaHosmeLLEerocs cocTtostHus (f, - f.), {cM. pucyHok 4).

%4

{ty-ra)2

Co-tk

fe Bpeim

Pucynok 4 — MOCTOAHMan BpeMeHn Konnexkropa

IMOCTOsIHHYHO BPEMEHW T, KOSIIEKTOPA ONPeSieNsioT Kak obLLee 3aTpayeHHOe BPpeMsl MEX/1y MOMEHTOM
CHATWSI MOKPbLITUA M MOMEHTOM, KOrfa Temnepatypa Ha BbIXofe KOSineKkTopa MoBbicUTCs Ha 63.2 % 0T MTOro-
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€oro yBe/MueHVst Temreparypbl B wHTepsasie oT (1, - /), Ao (, - t),. Eciv Bpems peakuum TemnepatypHbIX
[JaTu/KOB CYLLECTBEHHO MO CpaBHEHWMIO C MOCTOSIHHO/ BPEMEHW KOJIeKTopa, €ro criedyeT YuuTbiBaTb MpU Bbl-
YUCNEHNN PE3YILTATOB UCTIbITAHUNA.

11 YrnoBoW Ko3hpuLMEHT KoniekTopa

11.1 O6wwyie NonoxeHus

3HaveHve 3hPeKTMBHOrO  MpomsBedeHVs  KoabdpuumeHTa  norioweHns 1 KoadodoupmeHTa  nponyckaHus
(Ta), MOXET OblTb 3aMEHEHO 3HaYeHVeM 3(IEKTVIBHOTO MPOM3BEAEHUS  KOI(PULMEHTA MOMOLLEHNs 1 Koadh-
dvupeHTa npornyckaHnst A8 MPAMOM  COMHEYHOM paviauyii Npu  BEPTVKATbHOM  MafeHnn (Ta),, Mpy  YCroBuM,
YTO B ypaBHeHVe BBEEH APYrov KOathtpmLMEHT, Ha3BaHHbIN YTNI0BbIM KOI(h(ULIMEHTOM K,

Mc= -c 37

Takum 06pa30M, 014 NJTIOCKOro Ko/iekTtopa
(Ta). *Ko(r<)gye (38)

PricyHOK 5 NoKasbIBaeT M3MEHEHVE /<> OT yr/ia nafieHns /151 ABYX CO/THEUHbIX KOJIEKTOPOB,

yTatoi BOULMKT

10+

08

08~ D006 CTORNSHN

0A-

¢ + v &« 14§ 1§ 1
M 20 30 04 ¥ 860 77 0 D0

Yron maasee
PucyHok 5 — TunoBble 3aB/CMMOCTU KoadbdpuLiverTa K OT yria nageHns

MMpYMEHUTENBHO K METOAVKE WCTbITaHUA CMbIC/ Kj, COCTOMT B TOM. YTO 3HAYeHUst 3(DPEKTVBHON Tensio-
€MKOCTV OMpefensaioT AN KO/UIEKTOPOB C  BEPTUKA/IbHBIM - WM MOYTU  BEPTUKa/IbHLIM - NafeHNeM  COSTHEYHOrO
nanyyeHns. Moatomy [ANs  MIOCKMX KO/IEKTOPOB  TOuka nepeceveHnst Kpveoid KI ¢ ocblo  opayHaT paBHa
F\n)e,. [ns onpegenenus 3Hauenusi K, oGecneuvBatoliero paGoTy Ko//IeKTopa B LUMPOKOM Ayanas’oHe yc-
JI0BUIA U BPEMEHMN AHS. HYXHO NPOBECTM A0MOSHUTENBHOE UCTIbITaHME 1 UCMONL30BaTh YpaBHEHE (34).

MpumeyaHne — YpaBHeHUs, NPUBEAEHHbIE B JaHHOM nofpasgerne, npeactassieHbl B eavHmLax 1. v Ag. ouu
TaKe MOryT ObITb MPeACTaB/IeHbl, UCTOMb3Y eAuHULbI B W A,. MeTog Ana nepesofa U3 OfHoOlM (hopMbl B Apyryto
npeaocras/ieH B 8.8.4.

112  V3mepeHue yrioBoro KoathomLIYEHTA B YC/IOBWSIX MICKYCCTBEHHOTO MCTOUHMKA payiaLymn

[ns namepenns K, MOXHO 1CMosb30BaTh TOMBKO MCKYCCTBEHHbIE UCTOUYHUKN paguaLyn.
Konmmauma  gomkHa ObiTb  Takoi, 4toObl He MeHee 90 % WCKYCCTBEHHOM paguauum e b0 Touke
KoM/ieKTopa NocTynasio ¢ yr/ioMm nageHusi B 20° uin MeHee.
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11.3 MeToanKa UcrbITaHuiA

VcnbiTaHne  COMHEYHOrO  KOJIIeKTopa [/ onpeferieHust  YrioBoro  koadpdprumeHta MoxeT  6biTb  caena-
HO OOHMM U3 ABYX MeTofoB. OfHaKoO € XOo4e KakAOr0 W3 MWCMbITaHWA OpUeHTauus KOJlekTopa Ao/mkHa 6bimb
TaKoM, YTOGbI KOIEKTOP YAEPKVBAVICA € Npefeniax + 2.5 yria nageHus, Ans KOTOPOro MPOBOAST NPOBEPKY.

[na  konnektopoB (HanpuvMep, BakyyMHbIX TpybuaTblx), [/ KOTOpbIX BO3AE/iCTBUE yIia MafeHus He
CUMMETPUYHO C Hanpas/ieHneM nafeHnsl, HeobXOOUMO W3MEpUTb B/MSHME YIOBOTO  KoadhpuupeHta gna 6o-
Jiee YemM OAHOTO HarnpaB/IEHMS, YTO yKa3aHO B NPUIOKeHN E.

11.3.1 Metogl

JTOT MeTod, MNPUMEHUM /11 UCTIbITaHWA B 3aKPbITOM MOMELLUEHMM C  UCTO/Ib30BAHWEM  MICKYCCTBEHHOTO
MCTOYHUKA C XapakTepuctukamu, onpedenieHHbsiMM B 9.2, WM Ha OTKPbITOM BO3[yxe C WCMoNb30BaHWeM nog-
B/KHOTO UCTbITATE/IbHOrO CTeHAa (KpenmsT aibTasuMyT  KOJUIEKTOP) Tak. 4YTOObl KOSIEKTOP MOr  ObiTb  YCTaHOB-
J1eH NPOW3BO/ILHLIM 06PA30M K HaNpaB/IeHMIO NafatoLLeli COMHeYHOW paauaLmn.

Konnektop [fOo/mkeH ObiTb  OpYEHTUPOBaH TakMM 06pas3oM, 4TOObl UCMLITYEMbIA Yro/l NafeHnss  Mexay
HUM U MPSAMON COSIHEYHOW pagvaumeli [Ans YeTbipex YC/IOBWA WCTbITaHUA Jo/mkeH ObiTb  MpubnmsutensHo 0°.
30e. 45*m 60¢ COOTBETCTBEHHO. PekomeHAyeTcs, 4TOObl 3TWM 3HAYEHWUA ObUIM  YCTAHOB/IEHbI B TeYeHue Liesioro
OHA.  [NA HEKOTOPbIX KO/IEKTOPOB C  HEOObIYHBbIMM - ONTUYECKAMM  PabouMMK  XapakTepucTMkamm  MOTyT  ObITb
HeobXoAUMbI Apyrve Yibl.

CpefHiolo  Temnepartypy KWAKOCTWM  TerjioHocuTens  HeobXOAMMO  KOHTPO/IMPOBaTb — HAaCTOMbKO — TLiaTeSlb-
HO. HAacCKO/bKO BO3MOXHO (MpefnoutnTensHo B npefenax + 1 K kK okpyxawoweii Temnepatype). Yetbipe oT-
[OenbHbIX 3HaYeHns KM fomkHO GbITb OnpeaesieHo B COOTBETCTBUN C 8.4.

11.3.2 Metoa2

JTOT MeTof, NPUMEHVM NS UCTMbITaHWA Ha OTKPLITOM BO3[yxe, WCMOSb3ys CTalMOHapHbIA  UCMbITaTesb-
Hblli CTEHO, HAa KOTOPOM OpUEHTAUWsl KOJUIEKTOpAa OTHOCWUTE/IbHO HampaB/eHus MaJarolleil COMHeYHol  paau-
auum He perynmpyeTcs (3a UCK/IoYEHNEM KOPPEKTUPOBKM HaK/OHaA).

CpefHiolo  Temnepartypy >KWAKOCTU  TENIOHOCUTENI HeObXOAMMO KOHTpo/MpoBaTk B npegenax + 1 K or
OKpy)aroLLleli Temneparypbl. 3HaveHve 3(eKTVBHOCTM [OO0/DKHO OblTb  OMNpeaeneHo TakuM  CrocoboM,  YTOObI
OHO 3HadveHue 3EKTVBHOCTM ObUIO0 B3ATO Mepes COSMHEYHbIM MoflyaHeM, a [pyroe — T[oC/ie  COSIHEYHOro
nonyaHs. CpegHWid yron naAeHust MeXay KO/UIEKTOPOM W COMMHEYHbIM JlyYoM A1 06OMX  M3MEpPEHMiA  Heobxo-
OMMO  COXpaHATb  MOCTOSHHBIM.  DppeKTMBHOCTL  KOMiekTopa A1 OnpefeneHHoro yrna nageHus OyaeTt  ornpe-
[JeneHa kak cpegHeapndMeTUUECKOE ABYX 3HAYEHWIA.

3HayeHvie 3hheKTMBHOCTY AO/DKHO ObiTb OMPefeneHo B COOTBETCTBMM C  METOAOM, OfucaHHbIM B 8.4,
Kak 1 npu metoge 1. AaHHble [AO/MKHbI ObiTb COOpaHbl Ana YII0B nafeHus npubamsmtensHo 0°. 30e. 451 60e.
[na  HekoTopbIX  KOJIEKTOPOB € HEOObIYHBbIMM - OMTUYECKMM  PabouMMKN  XapakTepucTkamy  MoryT  6biTb  He-
06X0ANMbIMM ApYTre YIbl.

MpumeuaHne — Tpebyerca 6ofblle OMbITa, YTOBLI MOATBEPAWTb, YTO [JaHHbLIA METoA MPUMEHUM A1 KOSIek-
TOPOB CeLmarbHbIX TEOMETPUIA, TaKUX Kak BakyyMHbIE TpyGUaTbIE KOIIEKTOPbI.

11.4 PacyeT yrioBoro koaddhupmeHTa Konsektopa

HesaBucumo oOT MeToga uchnbitaHuin  (cMm. 11.3) 3HadeHus TerioBoro KI[, kosnjektopa [A0/MKHbI  ObiTh
onpefeneHbl ANA  KaKOOTO 3HaYeHus yrna nafgeHus. [Ana  obbluHbIX MIOCKMX  KOMIEKTOPOB  UCTbITaHWS  AocTa-
TOYHO rMpoBecTM A1 yroB nageHuss 0°. 308 45em 60° (HEOOXOAMMO OTMETWTb, YTO CTaHZAPT, WCMOMb3YHLLMiA
3TOT METOA WCMbITaHWiA, MOXeT TpebosaTb, 4TOOblI K, Obl1 M3MEpeH A1 pa3MuHbIX 3HaYeHWlid yria nageHust).
CpepHiol0  TemnepaTypy KAOKOCTM  Heo6XoAuMO MoAdepxvBaTb 6G/M3KOM K Temnepatype —OKpyXarollein  BO3-
[JywiHoli cpegpl, utobs! (f, - f,) * 0.

CooTHoLleHve mexay K,, v KM Bbirnsgut cneaytoLLyiM o6pasom:

Mo
(39)
Korpga F(ra),,, OyeT nosyyeH, kaxk Touka nepeceyeHus kprsoii KI/ ¢ ocbio opayHar, To 3Ha4eHus!
MOTYT 6bITb BblYMC/IEHDI [/19 Pa3/IMYHbIX YII0B NageHus (cM. 11.3). Ecnv cpeaHsas Temneparypa XuakocTu
He MOXET BbITb NoABEPKeHa Ha YPOBHE TeMMepaTypbl OKpyXXatoLLIeV cpefibl ¢ TOYHOCTLI0 + 1 K. pacyeT U,
[JO/MKEH BbITb cAeNaH A1 YC0BUIA UCTIbITaHUS, U KXKA0e 3HAYEHNE AO/DKHO ObITh BbIUMC/IEHO Kak
4ctF* (iagk)
= (40)
‘™M
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B gOpyrom cnyvae kKakgas Touka [OaHHbIX MOXET ObiTb OTOOpakeHa Ha rpacuvke c Kpusoi KA. onpe-
[JeneHHoli B COOTBETCTBMM C pazfgenamm 8 u 9. M KPVBOW, MPOBEAEHHOM Yepe3 Kaxayld TOouky, napasiuiesibHo
kpueoli KA. [0 nepeceveHUsl C OCbHO Y. 3HAYEHWS Ha MnepeceveHun € y ABASIOTCA 3HadeHusmu KM, kotopble
ObUIM  MOMyYEHbl MPU  KOHTPO/IMPOBaHWM TeMMepaTypbl XWOKOCTUM Ha BXOE pPaBHOW TemnepaType OKpyXaroLle-
ro Bo3gyxa. [loaTomy 3TU 3Ha4YeHUss MOryT OblTb MCMOMb30BaHbl BMeCTe C ypaBHeHvem (40) gna Toro, 4TOObI
BbIYMC/ITB Pas/inyHble 3HaveHus K, .

12 OnpejaeneHue nepenaga AaBneHWsa Nonepek Konnekropa

12.1 O6Lwwme nonoxeHus

Mepenaf AaBneHVs MOMEPEeK KOJUieKTopa MOXET ObiTb BaXHbIM [/ MPOEKTVPOBLLMKOB CUCTEM  COSHEY-
HbIX KOSUIEKTOPOB. YKUAKOCTb, OGLIMHO MpUMEHsieMast A1 [LAHHOTO BuAa KOJUleKTopa, [Oo/bkHA ObiTb  MCTOSb-

30BaHa 1 [15 UCTIbITaHKS.
Ons Toro uytobbl OMpefeNMTb  TUMOBOKM  AYanasoH MepenagoB  [aB/feHus, HEeobBXOAyMO  MCTO/b30BaTh
pa3/NyHbIe 3HAUEHWS PACXOAA KIAAKOCTH.

12.2 WcnbITarensHas ycTaHoBKa

Konnektop pomkeH ObITb YKpersieH coracHo TpeboBaHuAM pasfena 5 M coefuHeH C  MCnbITate/lbHbIM
KOHTYPOM, KOTOpbIli COOTBETCTBYET pasfeny 7. XOTa TpebyeTca MeHblle annapatypbl A/19 OnpeaeneHvs nepe-
naga gasneHus, Yem ansa ucnbitaHus K konnekropa.

XKvoKocTb  TensioHocUTeNA  A0/MKHA  LWPKY/IMPOBATL  OT  OCHOBaHWSA [0 BEPLUMHBbI  KOJIIeKTOpa, W 0coboe
BH/MaHVMe HeobXxoouMO yaermTb BbIOOpY COOTBETCTBYHOLLMX MPUCMOCOGSEHN  TpybonpoBoAa B TOUKAaX BXo4a
1 BbIXOJA KOM/IEKTOPa, Kak ornpeaeneHo B 7.3.

12.3 TloarotoBka KosiekTopa

YKungkocTb fomkHa ObITb NPOBEPEHA B LIENSIX FApaHTUN €e YMCTOTbI.

Konnektop [omkeH ObiTb BEHTWIMpYeM BO34yXOM MOCPEACTBOM  BO3AYLLUHOTO BbIMYCKHOTO  KfianaHa  Wiu
OpyrviX MOAXOOALWMX CrocOO0B, TakMX Kak YBENMYEHWEe pacxofa XWOKOCTM B TeueHue KOpOTKOro nepuoja, A4S
TOro YTO6bI YOpaThb BO3AyX U3 KOSIIEKTOPA.

12.4 MeToayKa ncMbITaHWiA

Mepenag QfaBrneHus Mexay COeaviHeHWsIMM BBOZA W BbiBOAA KOJUIEKTOpa A0/DKeH ObTb  onpedeneH  Ans
[vianasoHa pacxofoB, KOTOPbIA  MCMOMb3yeTcl B peasibHOl  paboTe  COMHEYHbIX  CUCTEM  TerslocHabXeHs.
Mpy OTCYTCTBUMM OMPeAeneHHbIX pekoMeHJaumii  U3roToBuTENs MO pacxofy, MW3MEPEHUs repenaja  [OaBfeHnst
[0/MkHbI BbIThb cAeaHbl No avanasoHy pacxoos ot 0.005 Ao 0.03 kr/c Ha 1 M2 nnoLLaam Koniektopa.

JomkHbl  ObITb  CAenaHbl MO  KpaliHein Mepe nATb  M3MEPEHWA 3HAYEHW, OAVHAKOBO pPasMELLEHHbIX MO
[vianasoHy pacxofa.

12.5 W3mvepeHus

CrepytoLiye faHHble A0/MKHbI 6bITb M3MEPEHbI B COOTBETCTBIM C pas3aesiom 6:

- TeMNepaTypa XWUOKOCTU Ha BXOZE KOJIEKTOPa;

* PaCXOf, XUAKOCTY;

- nepenag AaBMEeHNs XXUAKOCTU TEN/IOHOCUTESS MEX/IY COeAVMHEHUSIMM BXOZA U BbIXOAA KOJ/IEKTOpa.

12.6 Mepenan faBneHns, Bbl3BaHHbIA OUTUHaMM

lapHATYpa, WCrofb3yeMas [Ans M3MEPEHWSt [ABMEHUS JKMAKOCTY, MOXET cama C/lyXWTb NPUUMHOW nepe-
nagja pdaBneHvs. HyneBas npoBepka Npu nepenafe AaBneHns [o/kHa ObiTb  CAenaHa  CrefyloyM  06pasoM:
crefyet ybpatb KOMIEKTOP M3 JKUAKOTO KOHTypa W MOBTOPUTL WCMbITAHUS C U3MEPSIOLLYMA  [aBMEHE  YCTPOii-
CTBaMMU. HEMOCPEACTBEHHO CBA3aHHBIMM BMECTE.

12.7 Ycnosust UCMbITaHW

Pacxon »uakoct BO Bpems UCMbITaHWIA [O0/mKeH ObITb MOCTOSIHHBIM — € npegenax + 1 % oT HOMUHasb-
HOIO 3Ha4YeHNA.
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Bo Bpems WuCMbITaHUiA TemnepaTypa TeryioHocuTess Ha BX0oAe [JO/DkHAa OblTb  MOCTOSHHOM  (MOXET u3*
MeHsTbcs B npegenax = 5 °C). WchbitaHue HeoGXoaymo NpOBOAUTL MpW  Temnepatype, OT/MYarollelicss He
Gonee uyeM Ha = 10 °C OT TemnepaTypbl OKPy)XaloLero Bo3fyXa. VicrbiTaHus nepenaga AaBneHvs npu  Apyrux
3HAUEHVSIX TEMMEPAaTyPbl MOTYT 6biTb BaXKHBLIMW /151 KUAKOCTEl TEMN/IOHOCUTENS HA OCHOBE Mac/ia.

12.8 BbluncneHvie 1 npenctassieHne pesynbTaros
Mepenas [aBneHVs [O/MKeH ObiTb MpeAcTasfeH rpaduyecky, Kak (PyHKUMA pacxofa KMOKOCTU [1A  Kadk-

A0ro BbINO/IHEHHOro UCTbITaHUA (CM. npunoxexHne A).
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Mpunoxerre A
(obsizaTensHoe)

dopma NPOTOKO/A UCTIbITaHWI

A.1 CUMBO/IbI V1 €0VHNLBI M3MEPEHUA

KO3hMLIMEHT TernnoBbIX notepb npu (T, - 7Y =0,

3aBMICUMOCTb KO3th(hMLMEHTA TEMN/IOBbLIX NMOTEPL OT TEMMNEPATYPbI.
M/10LLaAb NOMIOLLAIOLLIEV MAHES N KOJIIEKTOPA.

r/ioLwab anepTypbl KoieKTopa.

006LL@as NnoLwaap KoekTopa.

onTnyeckas Bo3gyLlHasA Macca:

KoathhmLmeHT adpdpekTmBHocTU KoniekTopa (KIMA) (B 3aBUCUMOCTU OT BETPA).

KOHCTaHTa [/15 BblumcieHus moavdomkaropa yria nafeHys.
KoathdomLmeHT TennosbIx notepb npu (M- ,) =0.

KoathchmumeHT nonesHoro aevictans (KMA) konnekropa.
KO3GCPULIMEHT TErVIoBbIX NOTEPb KosviekTopa npu (T, -,) =0.
3aBMCYIMOCTb KO3hth1LIMEHTA TEMN/I0BbIX MOTEPb OT TeMMePaTypbI.

3aBNCUMOCTb KOS(*)(*)I/ILI,VIGHT& TEMN/I0BbIX NMOTEPb OT CKOPOCTU BETPA.

3aBMCMMOCTb KOG(*)(*)VILI,VIEHTa TEN/IOBbLIX NOTEPL OT TEMIMNEPATYpPbI Heba.

3hpeKTVIBHAs TEMN/TIOEMKOCTb.

3aBMcuMocTb K/, oT CKOpOoCTM BETPA NP Hy/1EBbLIX NOTEPSIX.
yAesbHas TEeMI0eMKOCTb TEN/IOHOCUTENSA.

3dhchexT1BHAA TEMIOEMKOCTL KOJIIEKTOPA.

[Jara.

[O/VMHHOBOJTHOBOE M3/TydeHue (1> 3 MKV);

[/WMHHOBO/THOBOE U3/TyYeHIe Ha HaK/OHHYHO M/TOLLIA/KY Ha OTKPLITOM BO3yXe.

[/IMHHOBO/THOBOE U3/TyYeHVe.
KO3hOMLMEHT ChOPMbI M3YHEHNST (N KOSCRCDULIEHT BUAVIMOCTH).
KOahOMLIMEHT SCPAPEKTUBHOCTI KOSIEKTOPA:

nosnycghepryeckoe CoTHEYHOE M3TydeHve.

CyMMapHast Nnostycheprieckoe CoNHEYHOE U3/yYeHVEe.

nosiesHoe M3fyyeHve.

npsifas cConHeYHasn paayaLms.

paccesiHHas (pmdpdpy3Hast) ConHeuHas paguauys.

MeCTHOe Bpemsl.

Y310BOW KO3thchyumeHT:

Y3/10BO KO3thdomLMeHT A1 NPSMOin payiaLyv:

YroBoit koadhchmLmeHT Ansa avdochy3Hol paguaumm:

OnekTpoTexHuyeckas bubnuorteka Elec.ru

Br{m? « K1):

Br(m-2 « Kr?):
M2;
M2;

M2:

m'Ve:

BT(m-2 « K);
Br{cm-3 K");
Br{m2 « K-1);
Br{m-2 « K'?);
LoK(vio m K2,
Br(m-2 K"0):
KM~2 » K->
cm-
IoK(kr? « K2):
TDKK-"
r., MEC.. YIC/I0
B1/m2;
Br/m-2;

B1/m?2;

BrimZ
B1/m?2;
BT1/m’2;
Br/im2

Br/m?2;
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(L), r3chchekTMBHOE NpoM3BEaEHE KOAIMLIMEHTA NOITOLLEHA 1 KOS(IMLIMEHTA NPOMYCKaHWA Ans and-
()., 2chchekTrBHOE Npou3BEAEHIE KOSDCIMLIEHTA MOITIOLLIEHNS 1 KOSPCIMLIMEHTA NPOMYCKaHWA /15 Nps-

(Ta "achdhekT1BHOE Npou3BeaeHIie KoahtULMEHTA NOMIOLLEHWS U KO3DChMLIMEHTA NPOMYCKaHUS A5 Nps-
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MacCOBbIi1 PACXO/, XXKOrO TEMIOHOCUTENS.

Mnose3Hast MOLLIHOCTb KOJI/IEKTopa.

MOLLIHOCTb NMOTEPb KOJUIEKTOPA.

3anac npoYHoCTU:

BPEMSI.

Temreparypa OKpy)xatoLLIero Bo3ayXa.

aTmocthepHas Temneparypa To4ku pochl.

Temrnepatypa Ha BbIXOZEe KO/ieKTopa.

TeMreparTypa Ha BX0Zie KoJieKTopa.

CpeaHsisl TemnepaTypa XIKOro TEN/IOHOCUTES.

Temnepatypa u3ny4eHus B atMocchepe.

paBHOBECHas TemMnepaTtypa.

abcosoTHas Temneparypa.

TemnepaTypa OkpYXatoLLero Bo3ayxa.

npuBeaeHHas pasHocTb Temneparyp [TJ,= {f,, - FaYC*.

TeMmneparypa atMocthepb! v SKBUBASIEHTHaA TeMneparypa UnyyeHns B atMocdepe.
U3MEPEHHbII KO3(DEIMLIMEHT MOSHBIX TEMN/IOBbIX NMOTEPb KOJUIEKTOPA, OTHECEHHDI K 77,
K03ChOMLIMEHT MOJHbIX TEMN/IOBbIX NOTEPb KOSUIEKTOPA C MOCTOsIHHOM Temnepatypoid MM/,
CKOPOCTb BO3/IyLLIHOTO MOTOKA.

06BHEM XMAKOCTU B KOSIIEKTOPE.

pasHOCTb AB/EHVSt MEXZY BXOA0M 1 BbIXOL0M XMAKOCTY KOJIEKTOpa,
BPEMeHHOI MHTepBarl.

pasHOCTbL TeMreparyp MexXy BbIXOAOM 1 BXOLOM XUAKOCTY KosiekTopa (<, - ™),
KO3CPEVILIMEHT MOITIOLLEHNSI COMTHEUHOTO U3/TyHEHUS:

VIO HaK/oHa M/I0CKOCTN OTHOCUTESIbHO FOPU30HTA/TLHOTO MOJIOXKEHMS.
a3vIMyTasTbHbIiA Yron.

KO3gOMLIMEHT NOSYCHEPUUECKOTO U3TyUEHNS:

YaCOBOW CO/THEYHbIN YTrON.

Yron nageHvisi.

LuMpoTa.

[NViHa BOJTHbI.

3thcheKTMBHOCTL KoruiekTopa (KM), Mo oTHoLLEeHWo K T\

adpdpexTmBHOCTL Kosiektopa (KMA) npu Hynesbix notepsix (rf npu TA,= 0). N0 OTHOLLEHUIO K TA,;

nocTosiHHas CTedpaHa-5osbLmaHa.
M/IOTHOCTb XXWAKOCTV TEMN/IOHOCHTEYTS,
MOCTOSIHHAS BPEMEHI KOJIIEKTOPA.

KO3GOCPMLIMEHT NPOMTYCKaHWS:

adhdhexTBHOE Npomn3BeaeHme KoathdmUMeHTa NOM/IOLLEHNA 1 KO3dhdhmLIMEHTa NPOMNYCKaHS,

chy3HO¥ conHeyHol pagmaumm;

MOI4 COTHEYHO paayaLn Npy BEPTUKAIHOM MaZeHN COTHEYHOTO U3/TyHEHUST;

MOV COMTHEUHOI paamaLyv C Yr/IoM NageHns 6.

Kr/ct,;
BT;
BT:

M2 e K/BTY;

K;

BT(m"2 * K-1):

BT(M2 ¢ k-1);
MC-"
M3;

MNa:

rpan;
rpag;

rpag;
rpag;
rpag;

MKM:

B1(m2 « K-4);

KI/M'S;

C,

MHCT 41—2015
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MpOTOKON UCTIbITAHMIA

UCOUKALMOHHB IV HOMEp CO/THEYHOTO KOJUIeKTopa

A.2 OnucaHvie CoHEYHOTO KOJUIeKTopa

A.2.1 Ha3saHve npov3BoauTens n
MOZE/TD COTHEUHOTO KOJUTEKTOPDEL + .ttt esvttteesutteeeaasteeesssteeeeansseeesasteeessteeeeaasbe e e e abtee e e abe e e e anbb e e e eabbe e e e nb et e e nnbeeeesanbeeesnnneeeenntne
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A.2.8 doTorpadimna kosnexktopa (Mpy HE0EXOAMMOCTY MPUKPENUTL OTAE/BbHYHO CTPAHWLLY)

A.2.9 KOMMeHTapum K NPOEKTY KosuiekTopa (Mpy HE0BX0AMMOCTU NPUKPENUTL OTAE bHYH CTPaHWLLY)

A210 Cxematnyeckuii YepTeXk MOHTaxa Kosulektopa (MpY HEOOXOAMMOCTW  MPUKPENUTL  OTAEMbHYI0  CTPaHWLLy)
Coo0LLTb /t06ble 0COBEHHOCTY MOHTaXa

A.3 MrHoBeHHbIli KM/,

A.3.1 MeTog,

YCTaHOBUBLLIMECH YC/TOBMS Ha OTKPLITOM BO3/yXe

YCTaHOBUBLLIMECH YC/IOBUS BHYTPU MOMELLEHUA

A.3.2 Cxema vcribITatesibHoro KoHTypa (npy HE06X0AVMOCTY NPUKPENUTL OTAESBHYHO CTPAHKILLY)
A.3.3 PesynbTarbl UCMbITaHNA, U3SMEPEHHbIE 1 NOSyYEHHbIE AaHHble
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Tab6nuuya Al— Pesynbtarbl UCNbITaHUs, U3MEPEHHbIE AaHHbIE

Data. IT. 6. <ve. b- n. Y. T,

rr.MM.'4n 4. MUH B«m2 % BT/M2 c wmlc c K vie
Tabnuuya A2— PesynbTarbl UCMbITaHNSA, NOyYEHHbIE JaHHbIE
arta. LT.

fat y 6 < f.1a Mo ne nA Ma

roMmm/an Y. MUH C A*/(«r - K) d
BT 6 6
lu2-K|«T (M2 KyBT

MpumeyaHune — CoobLUMTL O N06OI BLICOKOV TEMMEPATYPE NPU NPeABapuTEIbHO 06PaBoTKe W NPoLEeLy-
pax 13MEpPEHIS UCKYCCTBEHHOTO COSTHEUHOTO M3/TyUeHNs!.

A34 KpmBas MrHoBeHHoro KA. oOcHOBaHHasi Ha MOMHOM MNMoWaaM W CpegHeil  Temnepatype — TeryioHocuTens
A.3.4.1 'nHeiHan annpoKcMMaLms AaHHbIX

¢}
MrHoseHHoe KT/, onpeaeneHHoe no no -
MorHas NoLLab KO/UIEKTOPA, UCTIOMb3YEMAS [T KDUBOW. .......ceuteerreesresteeteaseesteesteessesaeesbeetesseesbeesbeeneesseesbeebeeseesbeenseennenseennean M2,
Pacxog, XVAKOCTU, UCTIOMb3YEMBIA BO BPEMST MCTIBITAHYISL. ... .vesveeutesueesteestesseesseeseesseaieesbeessesseesseenseaneeseeesbeanbesneesbeenneeneesneenne Kr/c.
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JInHeliHas annpoKkcMMaLys faHHbIX: ~ - Yoe " LI>*

BT/(M2K)
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A.3.4.2 AnnpokcymMaLms faHHbIX 2-70 nopsigka

MrHoseHHoe KIMJ, onpeaenerHoe no Tfg =—S—.

AqG
MonHas nioLLab KOSIEKTOPA, UCTIONB3YEMAS /15 KDUBOML. .......eeueieeeiteeureeeeesteestesieesteesteeseesteesre e sieesteeneseeesreenne e e steesreeenesneas M2,
Pacxof, }XUOKOCTU, UCTIOMb3YEMBIA BO BPEMSI UCTIBITAHMIS. ..........eeuvieereieeesteeaesieesaeesie e seeeseeesee e saeeseeseeeseeesneesnessesseeesneeseesneenns Kr/c.
70T 5 USSR M2,
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AnNpOKCHMBUMAS AaHHLIX 2-10 NOPRAKA: Tlg = Thg - 86 t,..Gl.. - 5:5‘3[ %G r‘)
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BT v ettt oo et h et eh e e R e e ee e e e eE e e Rt R e e eR oo eRe e R e e eR e e e R e e et e R et eE e e Rt ea et eRe e e Re e eeeR e e eRe e R e e e ee e nreeneeneeereenee e eenreenrean BT/(m2 « K).
L= PP BT1/(m2 « K).

MpumMmeyaHmne — 3HaveHne 6. UICNOML3YEMOE /18 annpoKCUMaLyn 2-ro nopagxka. pasHo 800 B/m?2

A35 Kpusas mrHoBeHHoro KM, oOCHOBaHHas Ha MOMHOW MOWaAM W Temnepatype Ha BXOAe B KO/IEeKTop

A.3.5.1 [InHeiiHas annpoKCMMaLWs AaHHbIX
o

MrHoseHHoe KM/, onpeaenexHoe no n, =
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A.3.5.2 Annpokcmaums aHHbIX 2-ro nopsiaxa
Q
MrHoseHHoe K/, onpeaeneHHoe no "o *—m *0®
MonHas nioLLab KOSIEKTOPA, UCTIONB3YEMAS /15 KDUBOML. .......e.eveeeerieireeteesteeeesteesteens aeesresseesseeeesseesseesseesnesseeseeesnesaeenne M2,
Pacxop, X1aKOCTW, UCMO/b3YEMBIA BO BPEMSI VCTIBITAHYISL. .. ... .vveeeveeesteesateesiteesuseesteeassesasessasessasesssseessseesaseesseeebeessseessseessnens Kr/c.
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BT/(m2K).
B1/(m2 « K).
MpumeyaHmne — 3HadeHne G. MCnonb3yemoe /151 annPOKCYMaLIN 240 nopsiaka, pasHo 800 B/m?2
A.3.6 Kpuasi MrHoBeHHOro KIM/. ocHoBaHHas Ha n/ioLwaay METa/VIMHECKOR NOrIOLALLEN NMOBEPXHOCTU U
cpenHell TeMneparype Tern/ioHocuTeNs
A.3.6.1 JTuHeiHan annpoKcUMaLms AaHHbIX
O
MrHoseHHoe K/, onpeaeneHHoe no Jig, = n .
AO
Mnowaab MM . NCTIOME3YEMAS [T KDMBOM. ........e.evieeertieitesteeste et st et e e see et e et eis e sbe et e eae e nbe e bt ee b e sae e et e e et et e nb e e bt eae e nbeesbeeenennean M2,
Pacxop, X1aKOCTW, UCTIO/b3YEMBIA BO BPEMSI VCTIBITAHYISL. ... vveeureesteeeieeeteeabeeaaseeaaseesaseesabeesssaesseaaabeeabeessbeessteesssessssessnneesans Kr/c.
[TOMHBSA T/TOLLIBID KOJUTEKTOMDEL « ...t eeteeeeeateeeesasseeesssteeeeaassee e e sne e e e sse e e e asse e e e e amee e e e mn et e e ae et e e amne e e e e ame e e e easne e e s ann e e e e snnn e e e anreeennneas M2,
MrHoBeHHb I KM, %
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*
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. -— - 3 ‘m -~ ‘n
NMuxenHan anNNPOKCHMBUMA AaMRbix. NA = Ngs ~ Ua
TIO O e
TR BT/(M? - K).
A-3.6.2 AnnpokcuMaLyist iaHHbIX BTOPOTO Mopsiaka
MrHoseHHoe K/, onpeaeneHHoe no Mg = 17— AG
a
Mnowgaap MM . ucnosnb3yemast [ KPUBOW. ......eevvveeeveeseveeneeeannes M2,
Pacxop, X1axocTn, Ucnosb3yembliii BO BPEMS CTIbITaHNS Kr/c.
MONHaA MNOLBAD KOTIIEKTOPAL «...vvveeeneeeeeeireeessereeaennnneeesnneeens M2
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QfiZ 0040060060,100120,14

AnnpokeumMaLmsa AaHHbIX 2-ro nopsgka: Un = Yox - ®m 2 - 3ra®!

......................................................................................................................................................................... Br/(M2K).
... Br{m2K).
MpumMmeyaHune — 3HadeHve 6. UCNO/b3yeMoe [/18 annpokcUMaLn 2-ro nopsiaka, pasHo B 00 B/v2.
A.3.7 Kpusasi MrHoBeHHoro KIM/. ocHoBaHHas Ha N/oLLaay METaUI/IMUECKO MOrIoLLaroLLeli TOBEPXHOCTU 1
Temneparype Ha BXOEe B KO/IIEKTOP
A.3.7.1 JTnHeiHasA annpokcMMaLms AaHHbIX
MrHoBeHHoe KI/1. onpegeneHHoe no Ya - A
nb
Mnowaap M . NCMIONb3YEMAS IS KDMBOW. .....e.vveeessueeeeesseeeeeaasueeesaseseeesssseeesasseeessssesseansseeessssneessssseeesnsseeessssnseanssesessnssseesnsseeeans M2,
Pacxop, X1aKOCTW, UCTIO/TE3YEMBIA BO BPEMSI VICTIBITAHYISL. ... vveeseveeseeeeteeeseeanseeansesanseessseesnseessseesssesssessssessssessssessssessssesssessnes Kr/c.
TTONMHASA T/TOLLIBD KOJUTEKTODEL + .-ttt eetatteeeeatteeeaaaseteesstee e e et e e e e aste e e e s e e e e aabe e e e ea ke e e 4R b et a4k b et e 44 ab et e e e ab et e e eab b et e e ann e e e e nnb e e e e anb e e e e nen s M2,
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2
ANNpoKCIMBUNA A3HHBIX 2-10 NOPRAKA: N4 = Toa - &Aﬁ - auG[u]
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o - LB, O K)E

fe ~t
MunenHan annpoKCMBUNA AasHuix. a = Nos -~ Uy %2

OO PR U ST PUR PO BT/(m2 ¢ K).
A.3.7.2 AnnpokcymMaums iaHHbIX 2-To nopsiaxa

MrHoseHHoe K/, onpeaeneHHoe no Mg, -5
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MpumMmeyaHmne — 3HadeHve 6. UCNONL3yEMOE /18 annpoKCMMaLyn 2-ro nopsiaka, pasHo 800 B/m2.

A.4 MNepenaf faBneHVs

Mepenap aeansHys, Me

1

M mBoBbIii pmkan, Kh

A.5 INocTosiHHasA BpemeHn

\
HApr0
A.6 SphekTVBHAA TEN/I0EMKOCTbL
Ceee /K. Onpepenenve: BbIUVC/IEHME. ...
BHYTPW NMOMELLIEHUS...
Ha OTKPLITOM BO3Ayxe
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MpuMeyaHune — IPHEKTMBHYIO TENIOEMKOCTb PACCUUTLIBAIOT UCXOfISA M3 M3MEPEHNiA [17. (, C MOMOLLbIo
C/ELYHOLLIErO BbIPAKEHUS! /151 UCTIbITAHWIA BHYTPW NOMELLIEHNST:

-TcNnra-na» +

c* N | J
1712 “f«l

Wn 13 usMepeHui 1T, 1, G ¢ NOMOLLIbHO CIE/YHOLLIErO BLIDEKEHIS fI/1A UCTIbITAHMIA HA OTKPLITOM BO3[yXe

T . 1>r
A3lMoo f Gdt - ™t \ ATdi ~ f]3/¢ Ub-WAi&Tdi
i | M F

A.7 YrnoBoii koachdpmumeHT

Yron 0* 30e 45*% 50* 70*

*6

YToBOW HoadhdmLABKI

Vhannwww. rpagychbl
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Mounoree b
(CcnpasovHe)

XapaKkTepuCTUKM COMTHEYHOTO KOJIeKTopa

B.1 O6Lee
TennoBas xapakTepyCTUKa M/I0CKOTO CO/THEYHOTO KOJUTIEKTOPA, PabOTatOLLEr0 B YCTAHOBMBLLIMXCS YC/TOBUSX, MOXET
6bITb BbIpaXXeHa 1 Kak thyHKLVISi OT CpeaHero 3HaueHyst TemMneparypbl TensioHocuTeNs U KaK (oyHKLMS TeMnepaTypbl Ha

BXO4e B Ko/viektop /. Bonee Toro, 06WAs MoWwadb Kosvlektopa wiv miowads MM MoxeT 6biTb MCMOMb3oBaHa 8  kaue-
CTBE OTHOCUTE/TLHOM M/TOLLGAN 151 TESI0NPOV3BOAMTESIBHOCTM KOJIIEKTOPA.

B.1.1 Ba30Bble BbIPaKEHWSs], UCTIOMNb3YHOLLME CPEeAHIO TEMNepaTypy KosviekTopa

TenyioBas XapakTepICTVKA N/IOCKOrO KOSUIEKTOPA, PAGOTAIOLLEO B YCTAHOBUBLLIMXCS! YC/IOBHSIX, KaK COYHKLAS OT
CpeaHero 3HaueLLsi TemnepaTypbl 1. 1 o6LLEl NioLLaay KosiekTopa Aq MOXET GbITb OMnvicaHa CeyoLLMM OTHOLLEHNEM:

Q _.. \
Ao =F), 6= FU (ty -14,) 6.)
WM MOXET ObITh BblpaXkeHa Yepes enHLIbl USMEPEHHbIX NapameTpoB
Az A

Tak1m 06pa3oM, TEMN/IoNpPOU3BOAUTESBHOEb MOXHO NPEACTABUTL B BIAZE CIEMYHOLLIETO BbIPaXKEHVIS:

Q (m =&} _ . -1,
-—=F'{tw), G- FY, =rg, 20 B3
e A (ra), c—G W E3)
BbipaxxeHne B.3 otobpakaeTr, uyto ecrbl KM [Ans  COMHEYHOro KO/eKTopa HaHeCT rpaduyecks Mo OTHOLIEHMO K
(< TOrda MOyuuTcA MpAMas MWWs. roBopAwas o Tom. 4yto U, — KoHcTaHTa. HawioH 3toil swmHi  GydeT  pasHO

F"U, 1 nepeceyenne c ocbto y — P(T«),.

B peiictButensHocT U, He MOCTOsiHHA, HO sBAseTcs pyHkuveli Temneparypbl [ M OKpyXaowix NorogHbIX — yc-
nosuii.  Xota BbipakeHne (6.3) MOXeT ObiTb AOCTATOYHbIM - A1 GO/BLUMHCTBA  COMHEYHbIX  KOSUIEKTOPOB, HEKoTopble  KOJl-
flektopa MOryT MOTpeboBaTb WCMOMb30BaHUA YpaBHEHWA 6onee  BbIOOKOrO MOpPSAKa, UYTOObl  OOBLACHWUTL  faHHble  3hdpeKTbl.
BbUi0  BbIABMHYTO Mpef/iokKeHWe, 4Tobbl M3MEHUMBOCTL U,  fydlle MpefctaBnsTb  JMHElHbIM - OTHOLLEHWEM, NpuBeAeHHbIM

K (<, - f,). Takum 06pasom nosyyaem

Fa="*, C(fm-<a). (5.4)
rae 6vc — koadpdmLmEeHTbI, ypaBHeHue (b.1) cTaHoBUTCA
a ,
E=F{‘“’°G‘Mfm"a}'c“m"a)z (6.5
nnm B eanHruax Krp,
- (tm =) {tm ~ta)’
e = F{ta), -b mG -c ”’G“ . (6.6)

B cryvae ypasHeHust (5.6). ecnm 3HaueHuns KM/, HaHecTu rpadpmyeckn otHoeuTebHO (f, - 13tG. nosyumtes kpueast
2-ro nopsigka. YpasHerusi (6.3) 1 (B.6) 3anvcbiBatoT onsiTb B 0OpMe COBMECTVIMON C CUMBO/TaMK, NPUBEAEHHbIMM BA.1.
OTHOCUTENLHO t, 1 Aq BbIPaXKeHUA /19 MTHOBEHHOrO Teruiosoro K,

b=p’(Ww)e-a4™ (B.7)
wm
- — it ~t) = (tn -8, ¥
LY =F[tu). - By ——n - BaGi 22| . (6.8)
G G
OTHOCUTE/IBHO CPEAHErO 3HaUEeHNA Temneparypb! TerioHocuTensa 1 v rowaam M Af, ypasHeHVs 419 MIHOBEH-
Horo Tery1oBoro KM/, MoryT 6bITb /1EMKO BbIpadkeHbl 13 ypaBHeHuii (B.7) v (B.8) npu ycnosum, 4To
= = As
=Ny ——, B.9
=flo (6.9
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B. 1.2 bazoBble BbipaXXeHus, 1CMosb3yIoLLie TeMMNepaTypy Ha BXOAE B KOJIIEKTOP
TennoBas xapakTepucTKa NI0CKOro KoMekTopa, paboTatoLLEro B YCTAHOBYBLUMXCS YC/IOBUSIX Kak (DyHKLMA OT TEM-
nepaTypbl Ha BXOZE B KOU1EKTOP " 1 06LLIEV rU1oLwaam Kosviektopa [l,. MOXeT GbiTb OnvicaHa Crie/lytoLLM OTHOLLIEHVEM:

}8 =F, (ta),B-FgU, U*-1)) {6.10)

1M BbIP2KEHHOV YEPE3 eAVHNLIbI M3MEPEHHBIX NMapaMeTPOB, MPUBEAEHLLIX B (B.2)

Q Lo lb
Aq ( Aq

Tak1m 06pa3oM, TEMN/IONPOU3BOAUTESBHOCTE MOXET ObiTh MPEACTaB/IEHA BbIPXKEHNEM

-L LY.
Me*s<4" ATTr2a 7 A3<5' (6.11)
BoipaxeHue (6.11) oTtobpaxaer, uto ecm KM [sS COMHEYHOTO KOJUIEKTOpA HAaHECTU rpadiMyeckM Mo OTHOLLEHUHO
K - 1,)JG, Torga nomywitcs MpsMas NuHUS, rOBOPALWA@s O TOM. 4yTo U, — KOHCTaHTa. HaknoH 3toli nvHum GypeT paseH
FfEJ, . n nepeceyeHme ¢ ocbio y — P Tbl),,.
Kak 6bu10 otmeveHo B B.1.1. U, He nOCTOsHHa, HO sBrsietcs pyHkumeln Temneparypbl MM v OKpyKatoWWX Morog-
HbIX YCnoBWiA. MeToauka, COOTBETCTBYIOLI@A TOW. 4TO ucrnosb3oBaHa B B. 1.1, momoraeT BbIpasvTb MIHOBEHHbI KM u.C

ypaBHEHNEM 2-T0 Nopsaxa.
OTHOCUTESTBHO W BbIPaXXEHUA /151 MTHOBEHHOTO Teriosoro K

Ma =Psi(H, 516/ -52e5("<) - (6.13)

OTHoCUTENBHO TemnepaTypbl Ha Bxofe B kosnektop t, w niowaayu MM A, ypaBHEHVS /19 MrHOBEHHOrO TeryioBoro
K4, MmoryT 6bITb SIErKO BbipadkeHbl 13 ypaBHeHui (5.12) n (5.13) npuy ycroBum, YTo

q,u,:l‘le(BA (B.14)

B.1.3 NpeobpasoBaHye faHHbIX UCTbITaHNS TEM/I0BOI XapaKTEPUCTUKA

MrHoBeHHbI  TerioBoii  KMJL  koniektopa, B eAvHULAX CpefHeii TemnepaTtypbl kosulektopa t, W obleid niowagm
Konnektopa Aq s /IMHEHOM BUAE, O caH B BUAE ypaBHeHus (B.7).

B eguHnuax Temneparypbl Ha BXOfAEe KOSUIEKTOpa W O6Leli miowaav Kosviektopa Ag B COOTBETCTBYHOLLEM  JIMHEW-
HOM BUfg onmucaH ypasHeHueM (b.12) g5 mrHoseHHoro Krif,

Ecnm  pacxop  TervioHocuTens T UM3BECTeH, ToOrda, Mpeanosarasi, 4Yto Temneparypa XWOKOCTY, Npoxoaseli  yepes
KOJIEKTOP, YBE/MUMBAETCA JIMHENHO, TO rnepeceveHme € ocblo y FfExa), HawioH FgU, ypasHeHus (B.12) oTHocutcs K CO-
OTBETCTBYOLLMM 3HaueHusaM F'U, 1 F(ro), ypaBHeHust (5.7) cnepytoLLyiv o6pasom:

r
M'Y=P<1y4 (;.'-_F'WJ {B.15)
2

FrVI=FV, _C'_ (B.16)

FU,
.'._
&+

roe
TC

A3

Bbipaxxenust (5.15) u (5.16) MoryT 6bITb 1CMOMb30BaHb, 4718 TOro YTo6bI NpeotpasoBaThb 0AyH Habop xapakTepu-
CTUK B APYTOA.
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B.2 NocTosHHan BpeMeHn KosviekTopa
lMpriMep OCHOBHOTO YpaBHEHMSA M/IOCKOTO COTEHHOTO KOJIEKTOPA NPY NEPEeXoAHOM npoLiecce

CA-PG(Ta), fa). (6.17)

ECvM CconHeuHoe W3nydeHMe 6 WM Temnepatypa JKWOKOCTM Ha BXOAE B KO/VIEKTOP BHE3ANHO W3MEHATCs, a 3a-
TEM CTaHyT MNOCTOSHHbIMM U ecim (t«),. U,. (,, T ¥ CMOIyT cuMTaTbCsi MOCTOSHHbIMA B MEPUOL MEPEXOfHOro mpouecca U
CTeneHb M3MEHEHWs Temneparypbl TErVioHOCUTENl Ha BbIXOAEe CO BPEMEHEM OTHOCUTLCA K CTEMeHW W3MEHeHWs cpeaHeii
TEMNepaTypbl TEN/IOHOCKTESIS CO BPEMEHeM, Toraa

At _ Il
dt ~ at’ (6.18)

roe
x=[,m°_f i-1],
FU A N\ Fr

ypaBHeHve (B.17) MOXeT ObiTb pelWeHo [AnS Toro, YToBbl MOMy4/Tb  3aBMCMMOCTb TEMMEPATYpbl TEM/IOHOCUTENS HA  Bbl-
X0Z€ OT BpeMeHy

FG<tee),-FU, L, -(,) - -#) 1
—s KC (6.19)

FG<tet),-FV, L, - <) - A-Tx)

BenmuvHa KO T ¢/ SBSIETCA NOCTOSHHOM BPEMEHMW.

MpumeyaHne — BblpaxkeHus, MpuBEEHHble € HacTosllem rnogpasfene, BblpakeHbl B eguHiuax t, u Aqg. Owm
MOryT ObiTb NpeAcTaBneHbl udepe3 wwm A, MeTogpl AnA npeobpasoBaHUs W3 OAHVMX edvHUL, B Apyrve NpeAocTaB/ieHbl
Bb.1.

B.3 AvdpcpysHas (paccesHHas) paaviaums

BrvaHve paccesHHoro u3nydeHna Ha KM, Kosyiektopa 3aBMCUMT  OT  TUNa  MOKPbLITUSA  KOJUIEKTOpa W €ro  MporyCckHbIX
XapaKTepPUCTVK.  3HaueHne KoadhdhpumeHTa MPOMYCKaHWSt PacCesHHOM  paavialym  HWKe, YeM A1 NPsMOA  COSHEYHON  pagw-
auyn B 60/bLLMHCTBE KOJIIEKTOPOB, M NoaToMy KM/ KosuiekTropa yMEHbLLIAETCA € yBeimyeHem audodpy3Horo UsydeHus.

B.4 Bozgeiictayie yrna nageHns

KoaththrumeHT  mpornyckaHWst  MOKPbITUSE  T/IOCKOTO  KOJUIEKTOpPa  YMEHbLUaeTCsl, Korga Yronl nageHus  (yron Mexay na-
JalolWwM - Jly4OM U MeprieHavky/IsipHO/  eMy  MOBEPXHOCTLIO)  yBenmumBaeTces.  [laHHbii - adhchekT,  sBnstowmiics  pesynbTarom
OMTUYECKUX CBOWCTB MaTepuasia MOKPbITUA  KO/IEKTOpa, MOXET OblTb yCwieH npu 3ateHeHwn [N npu Masbix yriax nage-
HUSA . KaK CNeacTBue, SBNAETC pedyrbTaTtoM ymMeHbLLeHVs KM koniektopa npy yBeMyeHnm Yrios NageHus.

B.5 SKBMBaIEHTHOE HOPMaUTEHOE COSTHEYHOE U3/TyYeHre

ONna ueneil  MOAE/MPOBAHMSI CUCTEM  COJSIHEUHOTO  TEMVIOCHAGXKEHMUs, XapaKTEpWUCTUKy —KOJUIEKTOpa  uYacTo  MpefcTas-
NAKOT B BUOE

0 = A3 [ToK..Gi> +a\B<j * 17 - b)} (6.20)

rae «1” n— sHauenus F(ta), 4715 npsiMoro 1 andbdoy3HOro COMTHEYHOTO V3/Ty4eHIst COOTBETCTBEHHO, M NPSIMOE 13-

nyyenve G, n andpchy3Hoe n3nydeHne G pacCUMTBLIBAOT /151 KadKAO0ro BPEMEHHOIO HTEpBas1a MOAE/M.

AHaMOMMYHbIA  NMOAXoL MOXET ObiTb MPUMEHEH W K WCTbITaHWsIM Ha  OTKPbITOM BO3Ayxe, A€ OOblMHO CylLecTByeT He-

KOTOpOEe  KO/MYECTBO ~PACCEesHHOTO  M3MTydeHus. OpHako MpU  WCTbITaHUM  KOJUIEKTopa  MOXHO — AOCTWYb — 3HAYEHWe  YI/I0BOro

KoadhthmLmeHTa, paBHOE eavHVLE, NPV MEPeaBKEH KOSIIEKTOPA, Kak OmvcaHo B 5.4.

Ecnm  u3BeCTHbl OMTMYECKME CBOIMCTBA KO/UIEKTOpPA, TO MOXHO BbIBECTM MPOCTYI0  XapakTepuCTUKy —MPOM3BOAUTESb-

HOCTW KOJS/IEKTOpa, WCXOAA W3 WCTbITaHUA MpW  Pas3/MuHbIX  3HAYeHVsX Audddoy3HOA M NpAMON  pagyauyy, MyTem  BbluMcre-
HUSA 3KBVBA/TEHTHON HOPMaUTbHOI paaviaLin Ans KKAOW UCTbITaTe IbHOV TOUKU, MCMO/b3ys OTHOLLIEHVE

6n- (6.21)

rae (1a),,, (Ta)™. (1a),,, — 3dhdhekTMBHOE Npom3BeAeHMe KoaththmLmeHTa NOrIOLLEHMS 1 KO3dhdhrLmeHTa NPOMyCKaHUs
0N MpsSIMOA  COMHEYHOM paguauum c¢ yriom nageHus 0. ana andbdpy3Holi  conHeuHoli  pagva-
UM 1 41s NpsMOA  COMHEYHON pagvauuy Npy  BEPTUKAIBHOM  MafieHWM  COTEHHOrO  M3/TydeHus
COOTBETCTBEHHO.
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[JaHHblii mogxof, 4O CuX MOpP He afanTMpoBaH [J/i KOJUTEKTOPOB, Y KOTOPbIX YI/IOBOW KOSW(OULMEHT HE MOXET ObiTh
MOACUMTAH W3 OMTUYECKUX CBOICTB WX KOMMOHEHTOB, M MO3TOMy TpebyeTca yAenuTb OT/Ae/bHOE BHMMaHWe 3TOoMy
MOMEHTY.

MpumeuyaHne — BbipaxeHna, MpPVBEAEHHbIE B HACTOALEM nofpasfesne, BblpakeHbl B eavHuuax 1. n Ag. Onm
MOryT 6bITb NpeAcTaB/eHb! Yepes t,, um MeTogap! 4/151 npeobpasoBaHnA U3 OAHVX eyHNL, 8 Apyrve NpefoCcTas/IeHb|
Bb.1.

B.6 Bosgeiictare BeTpa

KOHBEKTMBHbIE ~ TEM/IOBblE MOTEPM KO/UVIEKTOPA  YBE/MUMBAIOTCS MO HE/IMHEHOMY 3aKkoHy 8 3aBUCMMOCTM  OT  CKO-
pocT BETpa, M BO3AECTBME BETpAa BE/MKO HA KO/UIEKTOPbl C  OAHOC/IONHBIM  OCTEKNIEHMEM C  BbICOKAM  KOS(RCPMLIMEHTOM
TEM/IOBbIX MOTEPb. [P O4YeHb HM3KUX CKOPOCTSX BeTpa 6yfeT Co34aBaThCs  M30/MPYIOLWMIA  Croli  TEMIOBOrO  Bo3gyxa W
TEen/ioBble notepu GyAyT yMmeHbluaThcsl. [0 3TO  MpuuTe  pekoMeHAyeTcs, uTobbl MpU  UCTbITaHUM  KOJUIEKTOpa  CKOPOCTb
BO3/1yLLIHOO NOTOKA COCTaBNs1a 6oree 2 McC.
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MpoueHT :.:IJ MpoueHT bIKbI MpoueHT Mjll MpoueHT Ml;’!/l
0.50 0.3326 25.50 0.5453 50.50 0.7269 75.50 1.0305
1.50 0.3550 26.50 0.5517 51.50 0.7357 76.50 1.0440
2.50 0.3723 27.50 0.5582 52.50 0.7143 77.50 1.0598
3.50 0.3365 28.50 0.5648 53.50 0.7526 78.50 1,0762
4.50 0.3987 29.50 0.5714 54.50 0.7622 79.50 1.0952
5.50 0.4081 30.50 0.5783 55.50 0.7726 80.50 1.1350
6.50 0.4168 31.50 0.5852 56.50 0.76118 81.50 1.1711
7.50 0.4256 32.50 0.5921 57.50 0.7909 82.50 1.1946
3.50 0.4342 33.50 0.5990 58.50 0.7999 83.50 1.2168
9.50 0.4422 34.50 0.6060 59.50 0.8102 84.50 1.2390
10.50 0.4193 35.50 0.6129 60.50 0.8214 85.50 1.2614
11.50 0.4557 36.50 0.6197 61.50 0.3331 80.50 1.2837
12.50 0.4621 37.50 0.6266 62.50 0.8436 87.50 1.3117
13.50 0.4684 38.50 0.6335 63.50 0.8540 89.50 1.4535
14.50 0.4746 39.50 0.6405 64.50 0.8643 89.50 1.5189
15.50 0.4809 40.50 0.6475 65.50 0.8748 90.50 1.5560
16.50 0,4072 41.50 0.6546 66.50 0.8860 91.50 1.5554
17.50 0.4936 42.50 0.6617 67.50 0.8979 92.50 1.6375
18.50 0.5001 43.50 0.6688 68.50 0.9107 93.50 1.6814
19.50 0.5065 44.50 0.6766 69.50 0.9252 94.50 1.7324
20.50 0,5129 45.50 0.6846 70.50 0.9526 95.50 1.9764
21.50 0.5194 46.50 0.6926 71.50 0.9732 96.50 2.1167
22.50 0.5259 47,50 0.7007 72.50 0.9886 97.50 2.2471
23.50 0.5324 48.50 0.7089 73.50 1.0027 98.50 2.4182
24.50 0.5388 49.50 0.7175 74.50 1.0166 99.50 3.6371
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Ta6nuuya Ir1—Csoiictea Bogpl

Mownosese T
(CrpaBoHoe)

OnekTpoTexHuyeckas bubnuorteka Elec.ru

CBoiicTBa BoApbl

Temnepatypa. MnoTHOCTL p, TennoemkocTb €; KoaththmLmeHT KUHEMATUYECKOI KoathhnumeHT AnHammyeckoii

C 10° (kT/m°) «[Ix/(kr K) esakocTn V. [0** (m3/e) BA3KOCTU |>. No** (Hc/m3)
5 0.9999 4.204 1.5010 1501
10 0.9997 4.193 1.3000 1300
15 0.9990 4.186 1.1370 1136
20 0.9982 4.183 1.0040 1002
25 0.9970 4.181 0.8927 890
30 0.9956 4.179 0.8005 797
35 0.9940 4.178 0.7273 718
40 0.9922 4.179 0.6561 651
45 0.9902 4.181 0.5999 594
50 0.9881 4.182 0.5505 544
55 0.9852 4.183 0.5085 501
60 0.9833 4.185 0.4709 463
65 0.9804 4.188 0.4386 430
70 0.9775 4.191 0.4092 400
75 0.9747 4.194 0.3837 374
80 0.9718 4.198 0.3612 351
85 0.9690 4.203 0.3406 330
90 0.9653 4.208 0.3222 311
95 0.9615 4,213 0.3058 294
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Mownosese
(CcnpasovHe)

N3mepeHne achdhekTUBHOI TENTOEMKOCTH

.1 VcnbitatensHasn ycTaHoBKa

Konnektop ykpervieH B COOTBETCTBAM C PEKOMEHAAUMAMU pasgenia 5 WM CcoeivHEH C  UCTIbITATESbHbIM - KOHTYpOM  A/1s
V3MEPEHVSi TEN/IOEMKOCTU.

MamvepeHust  3dhpekTBHOM  TEMIOEMKOCTM  MOTYT  GbiTb  BbINOSIHEHbI B 3aKPbITOM  MOMELLEHWM, [e  M3MEpeHbl  TOSbKO
Tenfionotepn. Taoke W3MEPEHUS MOryT OblTb CAe/aHbl Ha  OTKPLITOM BO3AYXe B YCTAHOBMBLUMXCS YC/IOBUSIX 4MCTOTO  Heba
W B VICKYCCTBEHHOM VMCTOUHVIKE CO/THEYHON pasviaLmn.

[.2 MeToayka ucnbITaHns BHyTPU MOMELLIEHNA

Kugwidi - TerioHocuTENb  LMPKY/MPYET  OT  BEPLUMHbI [0  OCHOBaHWS  KOJUIeKTopa € MOCTOSIHHOM — Temnepatypoii  Ha
BXOAe, C Be/MYMHOM pacxofda, MofobHOM TOW, 4TO MCMOMb3ylT Ana wucnbimaHus KIN[O, konnektopa, A0 Tex Mop noka He
6y fyT AOCTUMHYTbI YCTAHOBYBLLIMECS YC/IOBUS.

Temnepatypa Ha BXOAe [AO/KHA ObICTPO MOAHATLCA NpuMepHO A0 10 K. M u3MepeHuss NpOBOAAT HEMpepbIBHO [0
[JOCTWKEHUS1  YCTaHOBMBLUMXCA  YCMIOBWA.  3TOT  MpOLECC  BBLINOMHSAIOT — YeTbipe pasa W BbIMUCASIOT — cpefHeapudiMeTnieckoe
3HaueHVe athheKTVIBHON TEMI0EMKOCTU.

[.2.1 N3vepeHua

V3mepsioT cnefyroLme BeNMUvHbI:

* MaCCOBbIi PaCXof, XWKOro TEN/IOHOCUTENS:

* Temreparypa x1aKoCTV TEN/IOHOCUTES A Ha BXOAE KOSUIEKTOpPE:

* Temreparypa X1aKoCTV TENIOHOCUTESA Ha BbIXOAE KOJUIeKTopa:

* Temreparypa OKpYXatoLLIero Bo3ayxa.

MpumeyaHne — Korga WCTbITbIBAOT KO/UIEKTOP, VIMEIOLMIA HW3KYIO TErI0EMKOCTb, YactoTa BbIOOPKA 418 W3-
MepeHuss TemnepaTypbl XKAOKOCTM [0/kHa Oblmb  GoMblue, uYeM 06bIMHO  wcronb3yemas [Ans  ucnbmaduid KM konnektopa,
[N TOro, YTobbl MCCNEA0BATL NEPEXOAHBIA PEXVIM KOSIEKTOpA.

[.2.2 BblumcneHve aththeKTUBHO TENI0EMKOCTU

MepexoaHblii  PEXVM  KO/IEKTopa MeXay ABYMA BHYTPEHHMMW —YCTaHOBVBLUMMMCA pexumamMn 1 v 2 npeacTasneH
CeAyOLLM YPaBHEHVEM:

(1%

roe
Ar = (1, - ) (oTpruaTeNbHbINA).

tjf, 1 (,— TemnepaTypb! XAKOCTV TEMVIOHOCHTESS HA BXOAE W BbIXOAE KOJIIEKTOPA, COOTBETCTBEHHO, MOJ, HOBbIM Ha-
npaB/iEHVEM NMOTOKA XUAKOCTW TEM/IOHOCUTENS.

VHTerprpyst  ypaBHEHVe 3a Nepuof  Mexay STMMM  ABYMSl  YCTaHOBVBLUMMWCS — PEXVIMamy, Mofyyaem  criefyollee
BbIpaXKEHME

C(<«2-rxd).]fle‘,|nl'ﬂ -*oOoh*m-r-zl*'- LL-2)
Mockoribky
t/n —tli'u'27.
MOXET ObITb BbIPEXKEHO Kak
+ (@3

O6beayHEHVIE BbILLEYMOMSHYThIX YPaBHEHWIA, 1 €50 NPpeobpasoBaHve AAET CrefytoLLee YpaBHEHUE 151 TENI0-
eMKOCTU KoJI/IeKTopa:

. r*2 2
-we, J &Tdt - A3z N (*« U» )dt |
c I U it 1-4)
(8>2 " (<«1
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MpumMmevyaHne — BbipaxeHns, MpvMBeAeHHble B [aHHOM rofpasfernie, BbipaXeHbl B eauHuuax t. un A; OHu
MOTYT 6bITb NpeAcTaBneHbI Yepes i Ag. MeTogpl 471 NpeobpasoBaHys U3 OAHVX €AMHWLL B Apyrvie NpeAoCcTaB/eHb!
eb.l.

[1.2.3 OnpepeneHvie 3dacheKTVBHO TEMNIOEMKOCTU MO 3KCNEPUMEHTA/TbHBIM AaHHLIM
V13 pesynTaros vcrnbimanuii (f, - t,) v 17 npeAcTasneHb! Kak oyHKLMS BpeMeHI. O6/1acTy Nog, KpUBLIMUA MEXaY
STVIMM BYMS! YCTAHOBVIBLLIMMIICS PEXVIMaMU COOTBETCTBEHHO

'J<*-) <t U
1

»t

KoathcpmupeHT  Tennonepegaum  Uq  KOJUIEKTOpa  ye  BO3MOXHO — OMpede/iMTb B TEYeHUe W3MEPEHUst  TemnsionoTepb
KOMMeKTopa BHYTPM /loMellieHns. OpHako AqUq MOXET 6biTb MOJyYeH HEMoCpeCTBEHHO M3 [ABYX YCTaHOBMBLLIMXCS PEXM-
MOB. C/IefJOBaTE/IbHO, € YCTAHOBMBLIEMCS PEeXXVME

Taxkmm 06pas3om

pol Tc,ar
aLI>=- (.Da'5)
mr
AL/, paccunTbIBaIOT [/19 060VX YCTAHOBMBLLMXCS PEXVIMOB W BbIUMCIAIOT CPpeHEapUIIMETUECKOE 3HAUEHNE.
3HayeHre 3dPeKTMBHOV  TEMVIOEMKOCTV — OMpefensioT  MyTeM  BKIOYEHWS  3TOf0  SKCMEPVMEHTA/THOTO  3HauYeHus B
ypasHeHu [.4.

MpumevyaHne — BbhaxeH/s. NPUBELEHHbIE € HaCTOsALWEeM roapasfene, BblpakeHbl € eguHuuax t, u AN Onu
MOryT OblTb MpeacTaBneHbl uYepe3 wwm Aqg. Metogbl Ana Npeobpas’oBaHUs M3 OOHWMX eAvHUL, B Apyrve npeaocTaB/ieHbl
Bb.1.

[.3 MeToauka 1crbITaHuii Ha OTKPLITOM BO3YXE WA B UCKYCCTBEHHOM MUCTOUHVIKE COSTHEUHOTO
U3MyyeHust

XKnakocTb  UMpKY/MpPYeT C  MOCTOSIHHOM TemnepaTtypoi M Be/MuMHOM  pacxoga, nogo6Holi ana  wcnbimadns K4, kos-
flektopa. Moka He OGyAyT [OOCTWTHYTbl YCTAHOBMBLUMECS YC/OBMS. AnepTypa Ko/ulektopa AO/kHa  Obib  3KpaHWpoBaHa  OT
CO/THEYHOTO W3/TyyeHVst {eCTECTBEHHOTO UM UCKYCCTBEHHOMO) MOCPEACTBOM COTHEYHOOMPaYKAKOLLIBIO MOKPbITUS.

MokpbTe YAansloT W HenpepbiBHO MPOM3BOAAT M3MEpeHusl, A0 Tex Mop noka He OyayT cHoBa [AOCTUTHYTbI YCTaHo-
BV/BLUMECH YC/IOBMA. 3TOT MPOLECC BbINOMHSAOT YETbipe pasa W BbIBOAAT cpegHeapudMeTnyeckoe 3HauveHue  3ddoeKTvB-
HOW TEMoemMKoCTU.

Mpou3BoAAT U3MEPEHWs, oOmucaHHble B [,2.2. Kpome TOro, W3MepsOT COMHEYHYHD pagvaumio  {ECTECTBEHHYID WM
MCKYCCTBEHHYI0) G.

MepexofHblii  pexvM  KoviekTopa Mexay [AByMS YCTaHOBVBLUMMMCA pexvMam 1 1 2 npeactas/iieH  CreaytoLym
ypaBHEHVEM

~ Aliloe ' t»CfAT ~ Aof7, (0-6)

roe. kakns [1.2.2.
Al = - ) (nonoxvTeNbHbIN).

WHTerpvpoBaHiie ypaeHeHust (0,6) 3a nepuvop Mexay STUMKM  [BYMSl YCTaHOBVBLUMMWCA peXVMaMmu [aeT cregylolee
ypaBHeHVie A/15 TENI0EMKOCTM KOJUIEKTOPA:

h 2 _h «h
Acloo J B<H~nk, J ATdt-AgUg A7TW
fi f. i
c= - @7
A«n2 ~ml

W3 pesynbTatos vcnbimaHuii {f- tg), AN 6 npeacTasieHsl, Kak doyHKLW BpeMeHn. O6nacTyi Nog, KpUBLIMU MeXay
3TUMU IBYMS YCTAHOBVBLLIVIMMCS PEXVMaMM COOTBETCTBEHHO

¢
(n"U-f ararm f Goat.
fj <, fi
lMepeceyeHvie 0cv Y MPOUCXOAUT B & rpaamneHT Ug MvHeliHol chopMbl MrHoBeHHoro KI, ng U3BECTeH 13
UCrbITaHys.
3HaueHve A1 adheKTMBHON TEMIOEMKOCTV ONPeAEssoT MyTem BK/IHOUEHVS 3TOTO SKCIEPUMEHTaTLHOTO 3HAYEHVIA
e ypasHeHu (I-7).
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Mownoree €
(CmagouoE)

[BYXOCHbIIA yrioBoi KoadhmuneHT

M3BECTHO, 4TO [ MHOMVIX KOJUIEKTOPOB (Tbl), HE CMMMETPUYHO OTHOCWTENbHO Yyra mageHns. CTporoe  paccMoTpe-
HUE OMTWYECKOTO OTK/MKA MNPUBOAAT K TOMY, YTO YI/I0BOW KOS(PCHMLMEHT 3aBUCMT B C/IOXHOM chopmMe M OT 0ObIMHOMO yria
nageHnsi, U OT yrna asumyTa B [UI0CKOCTU anepTypbl. OnpedeneHne 3TOro [ABYXOCHOTO YI/IOBOrO  KOsthchyUMEHTa O1A  Kadk-
[JOr0 MpoeKTa KO/UleKkTopa  SIBMISIETCA  YTOMUTENIbHOW 1M TpYJOeMKol  3afaueli Kak aHalTiyeckn. Tak U 3KCEPUMEHTASTBHO.
Ona cnyyaeB konnektopa € MapaGonoUWIMHAPMYECKM  KOHLIEHTPATOpoM W [/11  BakyyMHOrO KOJUIeKTopa  CYLIEeCTBYeT JBa
€3aMMHOMEPMNBHAEKY/IIPHbIX ~ HaMpaB/ieHUss CUMMETPUMM — OAHO MapasvieNlsHO  NpogornbHoiA  ocv MM,  gpyroe  mepnenguky-
NipHO  npoponbHoli ocv M. Monyyaetcsi, 4yto K*, MOXET OblTb BbIpaXEH Kak MPOCTOE MpOM3BEeAEeHMe [ABYyX HEe3aBMCUMbIX
YINOBbIX  KO3W(PMLIMEHTOB, KaxkOblA M3 KOTOpbIX B3AT /11 B3AVMHOMEPSIEHAEKYNISPHLIX  HanpaBneHwidi cummetpum (o T un
Ci. cm. pucyHok E.1). Takm o6pasom.

(E.D)
[pyroe BO3MOXHOE BbIpaXKeHMe /151 BakyyMHbIX KOJIIEKTOPOB
AK(MYYT (E2)

K44 nyuwe Bcero v3mepstoT npu adihekTe OTpaxeHus ®peHensi, KOTOpbIA MOSIBASETCS KOrga Jiyud He nepneHan-

Ky/ISIpHbIE OCY TPYGOK KOJIIEKTOPA.
YrnoBoii KO3HPULIMEHT PACCESHHOTO M3TyUeH!st MOXET GbITb NOKA3aH Yepes M30TPOMNHOe PAaccesHHOE U3/TydeHre

4 )
K, =- \ K,(fJ)cosQUCi J K(T)co6%4%d4". (E3)
X0 (0]

BolpaxxeHne E.3 moxer ObITb NoslydeHO WU YUC/IEHHO W aHalUTUYEeCKN. €C/in U3BECTHbl  aHa/ITU4YecCkne KOS(*)(*)I/ILI'I/I-

eHTbI koppenaumm K, n K.
MrHOBeHHasi Mofie3Hast 3Heprvsl, MoMydeHHas OT  KO/UIEKTopa, MOXET Oblb  OrnpeaeneHa, eciM  UCrosb3osatb  u-

HeliHyto chopmy ypaBHeHMs KM/, T. e.

O =A3[Ho/,<50 ¢ Li*e, - W1, -1, >} (E4)
P
NepnteypeyTsgd
K U0CK0GT N S0 TYDRE
L 4

/o

e e o o o e 0 e Daaaiouiit 14
¢ \\\\\\ x E
\'\**\ ~
Tnooesars. SSPTYPS IDINSETOPE

8

PuvcyHok E.1 — Yiribl, UCNO/b3yeMble Npu OrpeaeieHi ABYXOCHOrO YITI0BOro koaddmumeHTa
(nnockocTb £05 coBnasaeT C M/I0CKOCTLIO anepTypbl KOJIEKTOPa)
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(1

2

3]

[4

NCO 3806-2:1995

(ISO 9806-2:1095)
NCO 9806-3:1995

(ISO 9806-3:1995)

CO 9846:1993
(ISO 9846:1993}

NCO 9847:1992

(ISO 9847:1992)
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Bubnunorpadns

YCTaHOBKM COMHEYUHbIE TEM/IOBbIE U MX KOMMOHEHTbI. MeTo/b! MCMbITaHWiA COMTHEYHbIX KOS1-
NexkTopoB. YacTb 2. Mpoueaypb! KBaMGMKALWOHHBIX UCTbITaHWIA
(Test methods for solar collectors. Part 2. Qualification test procedures)

YCTaHOBKM COMHEYHbIE TEM/I0BbIE U UX KOMMOHEHTbI. METOAb! UCTbITaHUIA COMTHEUHbIX KOSUIEK-
TOpOB. YacTb 3. TernsoBble XapakTepuCTViKW, BKIKOUas nepenag AaBNeHyst, HEOCTEKTEHHbIX
KOMIEKTOPOB C XWAKVM TeryioHocuTenem (epesada ToMbKO 3HaUMMbIX KOSMYECTB Ternna)
(Test methods for solar collectors. Part S.ThermaJ performance of unglazed liquid heating
collectors (sensible heat transfer only) including pressure drop)

BOHeprusa conHeuHast. KanmbpoBaHyie npaHoOMETPa C MCMO/b30BaHKEM MepresivioMerpa
(Solar energy. Calibration of a pyranometer using a pyrheliometer)

BHeprua conHeyHast. MoBepka nosieBbIX MMPaHOMETPOB MyTeM CPABHEHUS C 3Ta/IOHHbIM
M1paHOMETPOM
(Solar energy. Calibration of field pyranometers by comparison to a reference pyranometer)
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YK 620.91:644.001.4:006.354 OKC 27.160

Knwouesble cnoBa: KOJIEKTOPbLI COJIHEYHbIe, MeToAbl UCMbITaHWUNA, NPOTOKO/1 UCMbITAHWIA, OCTEKNEHHbIE KOM*
NEKTOPbI C XNAKUM TENnJ/IOHOCUTENIEM, TEN/I0Basd XapakTepuctuka
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Pepakrop /1.C. 3umunosa
TexHuyeckuin pepaktop B.HO. doTreea
Koppektop CM. ®upcosa
KomnbioTepHas Bepctka E.E. Kpyrosa
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