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YeCcKMe CUCTEMbl HA OCHOBE BO30OHOBMSAEMbIX UCTOYHUKOB 3HEPTUU»
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4 Hacroawmin craHgapt MoaudUUUPOBAH MO OTHOLWEHWIO K MEXAYHapOoAHOMY CTaHAapTy
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«Test methods for solar collectors. Part 1. Thermal performance of glazed liquid heating collectors including
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MHCT 41—2015
(MCO 9806-1:1994)

NPEABAPUWTENbHBIN HAUUWOHANbHBIWU CTAHAOAPT

Bo3o6HoBRAEMas aHepreTuka
YCTAHOBKW COJIHEYHBIE TEMNIOBbIE N UX KOMMNOHEHTHI
MeToAabl UCNIbITAHUN COMHEYHBbIX KONMEKTOPOB
YacTtb 1

TennoBble xapaKTepUCTUKU, BKITIOYAA nepena AaBreHUsi, OCTEKINEHHbIX KONMEKTOPOB C XXUAKUM
TensoHoCuUTenem

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

Cpok peictBua — c 2016—07—01
no 2019—07—01

1 O6bnacTb NpUMeHeHusA

Hacrosawuii ctaHaapT yctaHaBnNMBaeT METOAbI UCMbITaHWUI AN OnpeaeneHns TennoBbIX XapakTepucTuk
OCTEKITEHHbIX CONHEYHbIX KONNEKTOPOB C XXUAKUM TENNOHOCUTENEM. [JaHHbIe UCTbIMmaHUus 6N1s10mces 4acmbio
nocnedoeamernbHOCMU UCNbITAHUIA, ONUCaHHbIX B [1].

Hacrosiwuit cTaHpapT onpeaenser METOAbl UCTILITAHUIA U BBIMUCIIEHWUI AN ONPEAeneHus crauuoHap-
HbIX U KBA3UCTaLMOHAPHbIX TEMMOBbLIX XapaKTePUCTUK COSTHEYHbIX KOMMEKTOPoB. B HEM onucaHbl MeToabl Ans
NPOBEAEHMSA UCNbITAHUIA HA OTKPLITOM BO3AyXe NoA BO3AEINCTBUEM €CTECTBEHHOrO COMHEYHOrO U3Ny4eHus u
AN NpoBeAeHUs UCNbITAHWI BHYTPU NOMELLIEHUA NoA BO3AEUCTBUEM UCTOYHUKA UCKYCCTBEHHOIO CONTHEYHOTO
N3NyyYeHus.

Hacroswmii craHaapt He NpUMEHUM K TEM KOSINIEKTOPAaM, B KOTOPbIX aKKyMYMATOP Tensa KOHCTPYKTUBHO
BKITIOYEH B KOSINIEKTOP TAKMM 00pasoMm, 4Mmo U3MepeHUs Xxapakmepucmuk rnpoyecca rnoasioweHus U akKymyns-
yuu mensna He Mo2ym bbimb rpoeedeHbl omaenbHo dpye om Opyaa.

Hacrosmii craHaapt He NPUMEHUM HU K HEOCTEKNEHHbIM KONMeKTopam, HU K KONMNekropam ¢ KOHLEH-
Tparopamu U CUCTEMOM CINEXEHUS 3a CONMHUEM (CM. [2] AN METOA0B UCMbITAHUIA HEOCTEKIEHHbIX KONMMEKTOPOB).

2 HopmaTtuBHbI€ CCbLIFIKN

B HacTosiwiem craHgapte UCnonb30BaHa HOPMATMBHAS CCbINKa Ha CneayloLwmin ctTaHaapT:
IOCT P 51594—2000 HempaduuyuoHHas sHepeemuxa. CosHeYyHas aHepzemuka. TepmuHsi u onpede-
neHus (ISO 9488:1999, NEQ)

MpuMeyaHue—Ipn NoNb30BaHUM HACTOALLUM CTaHAAPTOM Lienecoobpa3sHo NPOBEPUTL [eHCTBUE CCHINOYHBIX
cTaHAapToB B MH(OpPMaLMOHHOMN cucTeMe O6GLLEro Nonb3oBaHWsi — Ha oduLmanbHoM calite GefepanbHOro areHTCTBa no
TEXHUYECKOMY PEryNUPOBaHMUIO MU METPONOrUM B CeTU IHTEPHET UMM MO eXerofHoMy UH(OPMaLMOHHOMY yKasaTernto «Ha-
LMOHarbHblE CTaHAApPTLI», KOTOPLIA ONyGNMKOBaH MO COCTOSHUIO Ha 1 HBaps TEKYLLEero rofa, 1 no BeINyckam exeMecsy-
HOro MHGOPMAaLIMOHHOrO yKasaTens «HauuoHanbHble cTaHAapTb» 3a TekyLuid rod. Ecnu 3aMeHeH CChINOYHBIN CTaHgapT,
Ha KOTOpbIf flaHa HefaTUpOBaHHas CChlfka, TO PEKOMEHAYETCA UCMONMb30BaThb AelCTBYIOLLYI0 BEPCUIO 3TOM0 CTaHAapTa
C Y4ETOM BCEX BHECEHHLIX B JaHHY0 BEPCUI0 U3MEHEHWIA. ECIM 3aMeHeH CChINOYHbIN CTaHAapT, Ha KOTopbLI faHa aaTu-
poBaHHas cchinka, TO PEKOMEHAYETCS UCMONb30BaTL BEPCUIO STOMO CTaHAapTa C ykasaHHLIM BhiLLe FOf0M YTBEpPXeHNs
(NpuHaTUA). ECcnn nocne yTBepXKAeHWs! HAaCTOSILLEro CTaHAapTa B CCbINOYHLIA CTaH4apT, Ha KOTopbIii AaHa AaTupoBaHHas
CChIfKa, BHECEHO U3MEHEHWe, 3aTparuBatoLLee MornoxeHue, Ha KOTopoe AaHa CChinka, TO 3TO MOSIoXeHWe pekoMeHayeTcs
NPUMeHsATL Ge3 yueTa JaHHOro U3MEHeHWs. ECMU CChiNouHbIi cTaHAapT OTMeHeH Ge3 3aMeHbl, TO NOMNOXeHUE, B KOTOPOM
AaHa ccblfika Ha Hero, PEKOMEHAYETCS MPUMEHSATL B YaCTK, He 3aTparuBaioLLen STy CCbImKy.

W3paHue ocbuumnanbHoe
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3 TepMuHbI U onpeaeneHus

B HacTosAweM craHgapTe Mcnonb3oBaHbl TEPMUHLI M onpedeneHns B cooTBeTcTBumn ¢ FOCT P 51594.

4 CuMBOnbI U eAUHULbI U3MEPEHUs

CUMBOSbI M €4UHULLI U3MEPEHUS, UCMOSNb3YEMbIE B HACTOALLEM CTaHAapTe, NPUMBEAEHBI B NPUSOXKEHUN A.

5 YcTaHOBKa U pasmelieHue Komnnektopa

5.1 O6wWue nonoxeHus

Cnocob ycTaHOBKM Komnektopa OygeT BMMATb Ha pe3ynbraTtbl UCMLITAHMIA HA TEMNONpOWU3BOAUTENb-
HOCTb. MICNbITyeMble KONNeKTOPbl AOMXKHbI ObiTb YCTAHOBMEHLI B COOTBETCTBUM C 5.2—5.8.

HeobxoauMO UCMbITLIBATL KOMMEKTOPbI PeanbHOro pasmepa, Tak Kak KpaeBble NnoTepu MasieHbKUX Kon-
NEeKTOPOB MOTYT 3HAYUTENBHO YMEHBLUNTL UX NPOU3BOAUTENBHOCTD.

5.2 MoHTaXxHaa pama Konrnekropa

MoHTa)Han pama Konnekropa He A0MkHa NepekpbIBaTb anepTypy KONMeKTopa U HapyLuaTe U30nauuio
GOKOBOW MK 3aHen YacTu konnekropa. Ecnu He onpeaeneHo nHave (Hanpumep, KOrAa KOMNmeKTop BCTPOEH
B KPbILLY), MOHTa&)XHas paMa J0rkHa ObITb OTKPLITON, ANSA TOro 4To6bl BO3AYX MOI CBODOOAHO LMPKYNMpoBaThb
BOKpYr 60KOBOi M 3aaHen yacTu konnekropa. Konnektop aomkeH 6biTb ykpenneH Takum obpa3om, 4Tobbl ero
HUXHWIA Kpal Obln He MeHbLue, YeM Ha 0,5 M Bbile NOBEPXHOCTU 3emnu. MOTOKM TENnoro Bo3ayxa, KoTopble
nogHWMAalOTCs BAONb CTEH 34aHUS, HE AOJDKHBI NPOXOAUTL Yepes3 KonsiekTop. Ecnu KonnekTopbl CNbITbIBAIOT
Ha KpblLe 3aHnsi, OHU JOIKHbI ObITb PACNONOXEHbI HE MEHEE YEM B 2 M OT KPas KPbILLIX.

5.3 Yron HaknoHa

Konnektop aom«eH ObiTb YCTAHOBNEH Takum 06paszom, utToObl yron HakNnoOHa anepTypbl KONmekTopa or-
HOCUTESNbHO FOPU3OHTA COCTaBMAN: LUMPOTA MECTHOCTH, IZ1e NPOBOAAT UCTbITaHUS, £ 5 ©, HO He MeHee yem 30 °.

Konnektopbl MOTyT GbiTh UCMbITAHBI NPU APYMUX YINax HAKNOHA, KOTOPbIE PEKOMEHAO0BAHbI NPOU3BOAU-
TENAMW UNK yKasaHbl ANA 4eNCTBYIOLWEN YCTAaHOBKMU.

MpuMeyaHue— [na MHOTUX KONNEKTOPOB BMUSHWE YrTa HaKIoHa SBMSETCS HECYLLECTBEHHLIM, HO 3TO MOXET
cTaTb BaXXHbIM AMS CNeLWanmsnpoBaHHbIX KONSIEKTOpoB, HanpuMep o6begUHEHHLIX TENTOBLIX TPY6.

5.4 PacnonoxeHue komnnekropa

KonnekTop MOXET GbITb YCTAHOBMEH HA OTKPLITOM BO3AyXE B MOMOMEHWM FIMLIOM K 3KBATOPY, HO 3TO
OrpaHW4UT AUanasoH YrroB NafeHnUs COMHEYHOTO u3ny4yeHns. Bonee apeKTMBHOI ABNAETCA YyCTAHOBKA KOTI-
NEKTOPa C YCTPOACTBOM (PYYHBIM WM aBTOMATMHECKUM) CEXEHUS 3@ COSHLEM B a3UMYTasIbHOMN NIOCKOCTY.

5.5 3aTeHeHMe OT NPAMOro COSIHEYHOro U3NyYeHUA

PacnonoxeHne UCnbITaTenbLHOro CTeHAa AOMKHO GbiTb TakuM, UTOOLI HA KONNEKTOP B TEYEHUE BCEro
UCMbITAHUA HE najana TeHb.

5.6 PaccesiHHas u oTpaxeHHas CONMHevYHana paguauusa

B uensx aHanu3a pesynsTaroB HaPYyXHbIX UCNbITAHUA NPUHATO CYUTATL, YTO CONMHEYHAA paguauus, He
nocTynawoLlaa HENOCPEACTBEHHO OT COSIHEYHOrO AUCKA, M3OTPOMNHA B nonycdepe opueHTauum Konnekropa.
Anga T0ro 4To66I MUHUMU3MPOBATL OLUMGOKK, BbITEKAKOLLME N3 3TOTO NPEANONOXEHUS, KONNEKTOP AOSDKEH ObITh
pasmeLleH Takum o6pa3om, 4ToObl HA HEro BO BPeMS UCMbITAHUI HE Majanu COJIHEYHOE U3Ny4YeHue, oTpa-
JKEHHOE OT OKPY>KalOLMX 3aHWUI UMK NOBEPXHOCTEN, U TeHb OT APYrux npeaMeToB. C HEKOTOPLIMU TUNaMK
KONNEKTOPOB, B YaCTHOCTM BaKyyMUPOBAHHbIX TPyO4aTbIX KOMMEKTOPOB, BaXHO MUHUMU3MPOBATL OTpae-
HUE KaK Ha MepPeaHIo, Tak U Ha 3a4HIOK YacTU KONnekTopa. 3aTeHeHo MOXET ObITb He 6onee 5 % nnowla-
an konnektopa. OCOBEHHO BaXXHO YYECTb CriegyloLlee: nepea KONJeKkTopoM He AOIMKHO ObiTb 3aaHuii unu
GonbLuMX nperpag C yrriom K ropusoHTy Gonblie yeMm npubnuautensHo 15°. OTpaxarenbHas CnoCOBHOCTb
GonbLluMHCTBA rPyBbIX NOBEPXHOCTEN, HAaNPUMEp TpaBbl, NOABEPTLUMXCS aTMOC(hepHOMY BAMSHUIO 6eTOHa unu
LebeHKu, 0BbIMHO AOCTATOYHO HM3KA, YTO HE CO34aEeT NPEnATCTBUI NPU UCNLITAHUSAX KONNEKTopos. Cneayer

2



MNHCT 41—2015

usberatb MECT, B KOTOPbIX NEPEA KONNEKTOPOM pacnonoxeHsl 6onbLUMe NOBEPXHOCTU CTekna, MeTanna unu
BOAbl. B GOMbLUMHCTBE UCKYCCTBEHHBLIX MCTOYHWKOB COSTHEYHOrO U3MYYEHUA NPAMYIO COMHEYHYIO paguaLuuio
MOXHO NOMYy4YUTb TONBLKO NPUBNM3NTENLHO. NS TOro YToGbl YNPOCTUTL M3MEPEHUE CKYCCTBEHHOIN paguaumu,
Heobx04MMO MUHUMWU3UPOBATb OTPAXKEHHOE U3ITyYeHUe. OTO MOXET ObITb AOCTUTHYTO 38 CHET NOKPACKM BCEX
NMOBEPXHOCTEN B UCMbITATENBHON KaMepe B TEMHbIN LBET (HU3Kasi OTpaXkaTtenbHasi CnocoGHOCTb).

5.7 Tennosas paguauus

HekoTopble KONNeKTopbl 0COBGEHHO YYBCTBUTENbHBI K TEMMOBOMY U3MTy4eHuto. Ons Toro Yyto6bl MUHUMU-
3UpPOBaTb BIMSIHUE TEMMOBOTO U3Ny4YeHUsl, TEMNepaTypa NOBEPXHOCTEN, CMEXHbIX C KOMMEKTOPOM, AOIDKHA
ObITb KaKk MOXHO GnMKe K TeMMepaType OKpYXaloLero Bosgyxa. Hanpumep, B none 3peHue Komnmnektopa He
JOMKHO GbITb AbIMOXOA0B, FPAAUPEH UK UCTOYHWUKOB FOPAYMX BbIXTOMHLIX ra30B. Ans BHYTPEHHUX U MOAENb-
HbIX MCMbITAHWI KOMNEKTOP AOMKEH GbiTb OrpaXaeH OT ropsYMX MOBEPXHOCTEN, B YACTHOCTW paanartopos,
KaHaroBs U MaLUMH KOHAWLMOHUPOBAHNS BO3AYXA, U OT XONIOAHbLIX NOBEPXHOCTEN, HANPUMEP OKOH M BHELUHWUX
CTEH. SKpaHMPOBaHME BAXKHO Kak Nepea, Tak 1 nosagm Komnmnekropa.

5.8 CKOpoCTb BO3OYLWHOrO NOTOKa

MHOrMe KONneKTopbl BeCbMa YyBCTBUTENbHBI K CKOPOCTU BO3AYLIHOTO NOTOKA. [Ans Toro ytobbl nony-
YUTb MaKCUManbHO TOYHbIE PE3yNbTaThl, KONMEKTOPbI AOKHBI ObITh YKPENNeHb! TakuM 06pa3om, 4Tobbl BO3-
AyX Mor cBoBOgHO NPOXOAWTL MO BCE anepType, nosaau u no GOKOBLIM CTOPOHaAM KonnekTopa. CpeaHan
CKOPOCTb BO3ZYLUHOTO MOTOKA, MapannensHoro aneptype Konnektopa, AomkHa GbiTb B npeaenax, onpeae-
neHHbIX B 8.3. Mpyu HEoBX0ANMOCTU AOHKHbI GbITb MCNONb30BaHLI UCKYCCTBEHHLIE BEHTUNATOPLI, ANA TOro
yToGbl CO34aTh NOTOK C TpeByeMmoi CKOpOCTbio. KonnekTopsl, paspaboTaHHble ANA BCTPaUBaHUA B KPbiLLy,
MOTYT UMETb 3aZHIOI0 YaCTb, 3ALLULLEHHYIO OT BETPA, YTO TaKKe CreayeT 0TMETUTL B Pe3ynbTaTtax UCNbITAHWNA.

6 ObopynoBaHue

6.1 NamepeHue CONHEYHOro U3ny4veHus

6.1.1 NMupaHomeTp

[ns T0ro 4ToObl U3MEPATL CYMMAapPHYIO KOPOTKOBOSIHOBYIO paauvaLio COMHLUA U Heba, HYXXHO MCNONb30-
BaTb NMPaHOMETP knacca | unu Bolwe. Crredyem cobmodamb npakmuyeckKue peKkoMeHOayuu rno ux ucriosib-
308aHUIO.

6.1.1.1 Mepbl Npeg0oCTOPOXKHOCTU NPOTMB BO3AENCTBUA rpagueHTa tTemnepartypbl

MupaHomeTp, UCnornb3yeMblii B X0A€ UCMbITAHUIA, AnNA cTabunu3auum usMepeHun AormkeH ObiTb ycra-
HOBIMNEH Ha UCMbITaTeNbHOM CTEHAE MO KpanHen mepe 3a 30 MUH A0 HaYana Nony4YeHUs AaHHbIX.

6.1.1.2 Mepbl NpeaoCTOPOXKHOCTU NPOTUB BAIMAHUA BNAru U CbipocTu

MupaHomeTp fomKeH ObITb CHAabXeH cpeacTBaMn NPeAoTBPALLEHUS HAKONNEHUA BNaru, KOTopasi MOXET
KOHZEHCUPOBAaTbCA Ha NOBEPXHOCTSX, [€ CHUMAIOT NoKasaHus uameputenoHoro npubopa. MNMpeanoyrutens-
Hbl M3MepUTENLHbIE NPUBOPBI C ANCCUMKATOPOM (CYLLUUITbHBIM YCTPOWCTBOM), KOTOPOE MOXET ObiITb OCMOTPEHO
npu HeobxoAMMOCTU. 3a COCTOSIHUEM AUccuKaTopa HeoOX0AUMO CneauTb PErynsapHoO.

6.1.1.3 Mepbl NpegoCTOPOXXHOCTM NPOTUB BIMAHUA MHMPAKPACHOTO M3NYYEHNA HA TOMHOCTb NUPaHO-
MeTpa

MupaHomeTp, ucnonb3yemblin AN U3MEPEeHUs U3Ny4eHUsi CONMHEYHOW paauauuyu UCKYCCTBEHHOTO UC-
TOYHMKA, JOIDKEH ObITb YKpEenmneH Takum cnocobom, YTobbl MUHUMWU3UPOBATL BIIMAHUE HA €ro NoKasaHus Aei-
CTBME UHpaKpacHoW pagmauun ¢ ANMHON BOIMHbLI Bbile 3 MKM OT MOAENUPYeMOoro UCTOYHUKA CBeTa.

6.1.1.4 YctaHoBKa NMpaHOMETPA Ha OTKPLITOM BO3AyXe

MupaHomeTp AomkeH ObITb YKpenneH TakuM o6pasom, 4ToObl ero AaT4nk HaxXoAMICA B O4HON NIIOCKOCTH
(B npeaenax gonycka + 1°) ¢ NNOCKOCTLIO anepTypbl konnekropa. OH He AOMmKeH OpocaTb TeHb Ha anepTypy
Konnektopa B noboe BpeMs B TEYEHUE UCNbITAHWIA. MupaHOMETP AOMKEH ObITb YKPENNEH Takum obpasom,
YTOObI NONY4YUTb AHANOIMYHOE KOMMYECTBO NPSIMOro, PAaCCEAAHHOO N OTPaXEHHOro U3Ny4eHUs1, KOTOpOe Nony-
YaeT KonnekTop.

[ns HapyXHOro MCMbITaHUS NUMPaHOMETP AOIKEH OblTb YKPENSIEH HA MOMOBUHE BbICOTLI KOMMEKTOpa.
Kopnyc nupaHoMeTpa U BbIXOAALUME 3MEKTPONPOBOAA AO0MKHBI ObITb 3KPAHUPOBAHLI, AN TOrO YTOOLI MUHU-
MU3UPOBaTL HarpeB 3rEKTPONPOBOAOB MO4 COMHUEM. Takke Heo6X0a4MMO MUHUMU3UPOBATL SHEPruUio, oTpa-
JKEHHYIO U MOBTOPHO U3MYYEHHYIO OT COMHEYHOro KOnnekTopa Ha nMpaHoMeTp.
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6.1.1.5 Ucnonb3oBaHWe NMPaHOMETPOB B UCKYCCTBEHHbIX UCTOYHUKAX CONTHEYHOTO U3y4YeHUs

MupaHomMeTpbl MOTYT UCMOSL30BATL, AMA TOro YToOblI M3MEPATL pacnpegeneHne UCKYCCTBEHHOrO Cor-
HEYHOTo U3NYYEeHUs MO anepType KOMNnekTopa W BPEMEHHble koneBaHWsA MCKYCCTBEHHOrO U3rnyvyeHus (CM.
9.6.1). MoryT TaKkke NPUMEHATb APYrMe TUMbl PaaMaLMOHHOTO AETEKTOPA NPU YCIOBUM, YTO OHM OblnK OTKa-
nubpoBaHbl ANsi pacCMaTpPUBAEMOro UCKYCCTBEHHOTO COMHEYHOTO U3MYYEHUS.

6.1.1.6 KanubpoBOuYHbI MHTEPBAn

MupaHomeTp AomkeH BbITb OTKANMOPOBAH ANsl U3MEPEHUst CONMHEYHONW paanauun B Te4eHue 12 mec
nepes nposeAeHUeM UCNbITAHUIA KOMNEKTopa B COOTBETCTBUM C METOAUKON, NpUBEAEHHON B [3] unu [4]. Jo-
6oe nameneHune bonee yem £ 1 % B TeueHue roga TpedyeT nposeaeHUn Gonee TaTenbHON KanMbpoBKKu UK
3aMeHbl npubopa. Ecnu npubop noBpexxaeH B 3HAYUTENbHOW CTENEHWU, TO OH AOSHKEH BbiTb OTkanMbposaH
3aHOBO MNM 3ameHeH. Bee kanubpoBku AOSKHLI ObITb NPOW3BEAEHbI B COOTBETCTBUU C LUKANOW MUPOBOrO
paanoMETPUYECKOTO aTanoHa.

6.1.2 V3smepeHue yrna nageHUs NPSIMOro CONMHEYHOro U3ny4YeHus

MpocToe ycTpoiCcTBO ANSA M3MEPEHUA Yrma NageHusi NpsAMOro CONTHEYHOrO U3NYyYEHUs] MOXKET COCTOATb
U3 yKasatens Tuna CTPENKU, NepPneHANKYNAPHOro MroCKOW NacTUHE, HA KOTOPOW OTMEYEHbl rpagyupoBaH-
Hbl€ KOHLEHTPUYECKHUE KONnbLa. OnuHy TeHn, OPOLLEHHYIO yka3aTenem, U3MepsoT C MOMOLLbIO rpagyupoBaH-
HbIX KOHLEHTPUYECKMNX KOMEL, U UCMONb3YIOT ANA ONpeaeneHus yrna nageHus. YCTpoMCTBO AOMKHO ObITb pas-
MEeLLEeHO B MIIOCKOCTU KOMNMEKTOPA U C OA4HON CTOPOHbI KOMNMEKTopa.

MpumMeyaHune — Yron NageHUs NpsiMOrO COMHEYHOTO U3MyYeHWs 6 MOXET BbiTk MOACHWTaH Yepes YacoBoM
yron corHua o, yrorn HakroHa KosrekTopa [, yron asumyTa KOnektopa y U LUMPOTY MecCTa WCMbITaHWs ¢, UCnonb3ys
crnefyroLue BolpaXKeHUs:

cos = (sin & sin ¢ cos B) — (sin & cos @ sin B cos v) + (cos & cos ¢ cos P cos w) + (cos & sin ¢ sin  cos y cos) +
+ (cos d sin P sin v sin ),

rAe COMHeYHoe HakmoHeHne § Ana n HoMmepa AHA rofga: § = 23,45 sin [360(284+n)/365].

6.2 MsmepeHune TennoBoOro U3ny4eHus

6.2.1 M3mepeHne TENSIOBOro U3Ny4YeHUA Ha OTKPLITOM BO3AyXe

OBbI4HO BUALI TEMMOBOTO U3My4YeHUs1 HE NPUHUMAIOT BO BHUMAaHWE NPW UCNLITAHUW KOMMEeKTopa Ha OT-
KpbiTOM BO3ayxe. OfHako Ansi OnpeaeneHusi TENNOBOM paguaummn B aneprype KOnnekTopa MoXeT ObITb ykpe-
NNeH NMPreoMeTp Ha NIOCKOCTU anepTypbl KONNEKTopa U K O4HON CTOPOHE B CEPeIMHE BbICOTbI.

6.2.2 OnpepeneHune TENOBOro N3ry4eHUsA B 3aKPbITOM NOMELEHUN U B UCKYCCTBEHHbIX COSTHEY-
HbIX UCTOYHUKAX

6.2.2.1 N3mepeHue

Tennosas paguauna MOXeET ObITb M3MEPEHA, UCNONb3YSA NUPreoMeTP, Kak oTMe4eHo B 6.2.1, Ans Ha-
PY>XHbIX U3MepeHuii. MupreomeTp AomkeH ObiTb XOPOLLO BEHTUANPYEMbIM, YTOObI MUHUMU3UPOBATb BIUSHUE
COMMHEYHOW MM UCKYCCTBEHHOW COSTHEYMHON paanauumu. [ns uCnbiTaHuii BHYTPU NOMeLLeHUst TENJoBasi paau-
aums 0omKHa BbiTb ONPeaeneHa co CTaHAaPTHOI NOrPELHOCTbIO B +10 Br/M2.

6.2.2.2 BbluucneHune

Mpu ycnoBuu, 4to MOryT ObITb ONpeaeneHbl BCe UCTOYHWUKM M NPUEMHUKU TENIOBOW paauauuu B 06-
nactu HabnoaeHus KonnekTopa, TENNOBas pagvauusa B aneprype KOsekropa MOXeT ObiTb BblMMCIEHA, UC-
nosb3ya U3MEPEHUA TemnepaTypbl, U3MEPEHUS U3NyyaloLen CNnoCOBHOCTU NOBEPXHOCTU U Ko3pduumeHTa
OPMbI U3NyYEHUS.

Mpuxoa TennoBoli paguauun Ha NOBEPXHOCTb konnektopa (uHaekc 1) ot 6onee ropsyeli NOBEPXHOCTH
(MHAEKC 2) UMeeT BUA oe,Fy, T .

OpHako yao6Hee ucnonb3oBaTb 3Ha4YE€HUE AOMONHUTENbLHON TENNOBON pagnauum (N0 CPABHEHWIO C TOM,
KoTopas Habnoganacek 6bl, ecnu 6bl NOBEPXHOCTL 2 Obina 6bl aBCONIOTHO YE€PHLIM TENOM), KOTOPas BblpaXa-
eTcA Kak

oF e % = T,9). M

B npunoxeHun A npuseaeHbl 0603HaueHusi cumeonos. KoadpduumeHTol OpMbl U3NyyYeHUsi NPUBEAEHbI
B y4eBHMKax No pagnaumoHHOMY TennoobmeHy. Tennosas paguauusa B aneptype KONeKkTopa MOXET Takke
ObITb BbIMMCNEHA MO PSAY UBMEPEHWUI, CAeNaHHbIX AN MAnNeHbKUX NPOCTPAHCTBEHHBIX YITIOB B 06NacTu Ha-
6niogeHus. Takue namepeHuss MoryT ObiTb cAenaHbl, UCNOMb3yst MUPrenMOMETP C NpuMeHeHuem u 6e3 cre-
KNAHHOTO hunbTpa 4Na onpegeneHns TEMMOBOW COCTaBNAOLWEN CyMMapHOW paguauuu.
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6.3 N3mepeHue TemnepaTypsl

Mpy ucnbITaHWWM COMHEYHOro KOMMEKTOpa LO/MKHbI ObiTb MPOBEAEHbI U3MEPEHUs TeMnepaTtypbl B TPex
TouKax: Temneparypbl XWAKOCTU Ha BXOAE KOJ/IeKTOpa, TeMNepaTtypbl XUAKOCTU Ha BbIXOAe KOossekropa u
TemnepaTypbl OKpyxatllein cpegbl. HeobxoaMmas TOYHOCTb M3MEPEHUs ANs TeMnepaTypbl XUAKOCTU 1 AN
OKpyXaroLero Bo3gyxa oT/iMyaeTca. ITO 3HAUUT, YTO JaTyMKM 418 TeMnepaTtypbl U CBA3aHHOE C HUMWU 060-
pyfoBaHue Ans aTUX usmepenuii 6yayT pasnuyHbIMU.

6.3.1 V3mepeHne TemnepaTypbl TENOHOCUTENSA HA BXOA4E B KONMEKTOP tjn

6.3.1.1 Heob6xoaymas TOYHOCTb

Temnepatypa XuaKoro TenIOHOCUTENS Ha BXOAE B KOITEKTOP A0/DKHA ObITb M3MepeHa Co CTaHAapTHO
norpewwHocTblo 0,1 K. Ho ana npoBepku KonebaHuii Temnepatypbl CO BpeEMeHeM TpebyeTcs yydleHHoe pas-
pelleHve curHana gatymka temneparypbol — nopsagka + 0,02 K

MprumeyaHune — 3T0 paspeLleHne HeOOX0AMMO 4711 BCEro AManasoHa 3HaueHuii Temneparypbl, UCMob3yeMbIX
npy ucnbiTaHun kosnektopa (1o ectb ot 0 °C go 100 °C), koTopble TPeOYHT 0COBEHHONM TOYHOCTUN 4151 3aMUCK AaHHbIX.

6.3.1.2 MoOHTax AaTynkoB

Jatuvk gna msMmepeHuss Temnepartypbl AO/MKEH ObITb yKpensieH He ganbue, yem B 200 MM OT BXoga
KonnekTopa, W TensousonunposaH. Ecnn Heobxoaumo NoMecTuTb AaTyuk Ha paccTosHum 6osee 200 MM OT
KO/ITIEKTOPA, TO HYXXHO NPOBEPUTb, YTO Ha M3MepeHre TeMnepaTypbl XUAKOCTU He OKa3blBAETCA NOCTOPOHHee
Bo3gelicTeme. [na nepemeLlnBaHna XUAKOCTU NpYU U3MEPEHUN TemnepaTypbl B TPy6ONpPoBOAE AO/MKEH ObiTb
chenaH M3rMé MNpoTUB MOTOKA XWAKOCTWU, 30HA AAaTyvKa Takxe AO/MKeH ObiTb YCTAHOBIEH NPOTMB MOTOKa
XWAKOCTWM B TOW YacTu TpybonposoAa, rAe MOTOK MOAHMMAeTcs (418 Toro 4tobbl nMpefoTBpalatb 3acToi
BO3fyxa BOM3N faTumka), Kak nokasaHo Ha pucyHke 1

1—paTunk TemnepaTtypsbl (te AT) Ha BbIXOAE KOJUIEKTOpA; 2 — OTBOZ TPy6onpoBoAa Wi yCcTpolicTBa NepeMeLInBaHms; 3 — COJTHEYUHbIN
KOS/IeKTOp; 4 — OTBOA TPYGOMPOBOAA WM YCTPOICTBA NepemelLmBaHmns; 5 — aatumk Temnepatypsl (iNAT) Ha Bxoge konnektopa

PucyHok 1— PekomeHAo0BaHHbIE MOMOXEHUSA AATUMKOB A/17 U3MEePEHNs TemnepaTypbl XUAKOro TENIOHOCUTENSA Ha
BXofe n BbiXoae

6.3.2 OnpegeneHune pasHoCcTH TemnepaTtyp TenfoHocutena Al

PasHocTb TemnepaTypbl Ha Bxofe M Bbixoge AT fo/mkHa ObiTb OonpejesneHa co CTaH4apTHOW morpeLu-
HOCTbIO < 0,05 K. CTaHAapTHble norpewHocTn, npubnuxatwwmecs K 0,02 °C, MoryT 6biTb OCTUTHYTbI C MO-
MOLLbIO UCMO/Ib30BaHNS COBPEMEHHbIX XOPOLLIO OTKa/IMGpOBaHHbIX A4aT4YMKOB, KOTOpbIe NO3BONSAT U3MEPUTH
pas3HoCTb TemnepaTtypbl Xuakoro tennoHocutens B 1 °C wam 2 °C ¢ npueMieMoil TOYHOCTbIO. JaTunku pas-
HOCTW TeMneparypbl AO/DKHbI ObITb OTKa/IM6POBaHbl B HEOOXOAUMOM TEMNEPATYPHOM AuanasoHe.

6.3.3 N3mepeHne TemnepaTtypbl OKpyxatu ero Bo3gyxa ta

6.3.3.1 Tpebyemas TOYHOCTb

Temnepatypa okpyxatLero Bosfayxa fo/kHa 6biTb M3MepeHa Co cTaHAapTHON norpelHocTbio 0,5 K.
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6.3.3.2 MoHTaX AaT4YMKOB

[Nl HAPY>KHBIX U3MEPEHUI AaT4YMK AOM¥EH ObiTb 3KPAHMPOBAH OT NPAMOTO N OTPAXKEHHOTO CONHEYHOro
M3Iy4yeHus NOCPEACTBOM OKPALLEHHOTO B 6enbiil LIBET NPOBETPUBAEMOTO KOXYXa, NPEANOYTUTENBHO C NPUHY-
AutenbHON BeHTUnauuen. Koxxyx aomkeH ObiTb S9KpaHUPOBAH U NOMELLEH HA CepeauHe BbICOTbI KOMNNeKTopa
no KpanHen Mepe Ha 1 M BbILLE MOBEPXHOCTU 3EMMU, ANA TOTO YTOOLI UCKIMIOYUTL BIIUAHME TENNA 3eMIN.

Koxxyx A0omkeH ObITb pa3meLleH ¢ 04HOW CTOPOHLI KonnekTopa u He 6onblue, yem B 10 M OT Hero. Ecnu
BEHTUNALMSA KONNEKTOPa OCYLUECTBIEHA C MOMOLLBIO BEHTUNATOPA, TO TeMnepaTypa Bo3ayxa AO/MkHa ObiTb
M3MEpEeHa Ha BbIXOAE BEHTUIIATOPA, a TaKkKe CneayeT NpoBEPUTb, YTO 3Ta TeMnepartypa He oTnu4yaetcsa oT
Temneparypbl OKpy>aloLlen cpeabl 6onblie, yeM Ha £ 1 K.

6.4 U3smepeHue pacxoaa XUAKOCTU B KOSINEKTOpPe

MaccoBbIit pacxoj XMAKOCTU MOXET ObiTb U3MEPEH HANPSIMYIO UMW ONPeAeneH Ha OCHOBE U3MEPEHUSN
06beMHOro pacxoza u Temneparypbl. CTaHAapTHAsA NOFPELUIHOCTb U3MEPEHUS PACXOAA XMAKOCTU B KOMNek-
TOpe AormkHa ObiTb B Npegenax + 1 % OT 3HaYeHWs U3MEPSIEMON BETUYMHBI NO MACCE B €AMHULYY BPEMEHHU.
Pacxopomep fomkeH GbITb OTKANMGPOBAaH B ManasoHe pacxo0B U TEMNEPATYP ¥UAKOCTH, KOTOPbIE 3aAaHbI
[N UCTILITAHUA KOMNMEKTOPA.

Mpumeyarue— Temneparypa XUAKOCTU B 06beMHbIX pacxofiomepax [1ofkHa ObiTb U3BECTHA C [10CTaTOuHOM
TOHMHOCTbI0, YTOBLI ONpeAenuTL MaccoBLIi pacxo/ B Npefenax TOYHOCTH, 3a/laHHON U3roToBUTENEM.

6.5 M3mepeHue CKOpPOCTU BO3OQYLIHOrO NOTOKA

TennoBble NOTEPU KOMNMEKTOpa BO3pacTaloT C yBENUYEHUEM CKOPOCTM BO3AYLLUHOTO MOTOKA Yepes3 Kor-
NEeKTOop, HO BNUSHWE HaNpPaBneHus BEKTOpa CKOPOCTM BO3AYLLHOIO NOTOKA €LLe HE BMOJHE NOHATHO. [Moaromy
HanpaeneHue CKOPOCTW BO3AYLUHOIO MOTOKA NPU UCTILITAHUK KOMNIIEKTOPA HE U3MEPSIOT.

COOTHOLLEHME MeXaYy METEOPONOrMYECKO CKOPOCTBLIO BETPA U CKOPOCTbLIO BO3AYLLUHOTO NOTOKA Yepes
KONMNEKTOP 3aBUCUT OT PaCMONIOXKEHUSI UCTILITATENBHOTO 000PYA0BAHUS, MOITOMY METEOPONIOrMYECcKas CKO-
POCTb BETPA HE SBNAETCH MOME3HbIM NapaMeTpoM AN UCMbLITAHUA KonnekTtopa. [pu maMmepeHnn CKOpoCTH
BO3AYLUHOTO MOTOKA YepPe3 KOJSIEKTOP HY>KHO KaK MOXHO Y€T4e OnpeaenuTb COCTOSIHUS, B KOTOPbIX Oblfin Bbl-
NOJSIHEHbI U3MEPEHNUS.

6.5.1 TpeGyemas TOMHOCTb

CKOpOCTb OKPY>KaloOLLEro noToka BO3Ayxa Ha NMUEBOI NOBEPXHOCTU KOnnekropa AoskHa ObiTb usme-
peHa co cTaHAapTHOI MOrpeLwHocTbio 0,5 M/C ANs UCNbITAHUI Kak C pacnonoXeHWeM UCNbITarensLHOro 06o-
PyAOBaHUSA HA OTKPLITOM BO3AyXe (HAPY>XHOE UCNLITAHUE), TaK U ANA UCNBITAHWIA, NPOBOAUMBIX B NOMELLEHUN
(BHYTPEHHUX ucnbiTaHui). MNpuU HapPY>KHbIX UCMLITAHNAX CKOPOCTb OKPY>KAaIOLWEro BO3AYLUHOTO NOTOKA 4acTo
U3MEHSIETCS, BETEP MOXET ObITh MOPLIBUCTLIM. [103TOMY CKOPOCTU BO3AYLUHOIO NOTOKA YCPEAHSIOT 3a Nepuoy,
ucnbITaHui (NPUMEHSIOT cpeaHeapudMETUYECKOE UNKU CPEAHENHTETPAnNbHOE YCPEAHEHUE).

6.5.2 MoHTaX AaTyMKoB

Mpu BHYTPEHHUX UCMBLITAHMSIX CKOPOCTb BO3AYLUHOTO MOTOKA HA Pa3HbIX YacTAX KONeKropa MOXeT
6bITb pa3nuuHoi. Cepust U3MEPEHUIt CKOPOCTU BO3AYLUHOMO NOTOKA AOIKHA ObITh BLIMOMHEHA HA PACCTOSAHUM
100 MM OT anepTypbl KOSIEKTOPA, Yepes paBHbIE NPOMEXYTKU NO NIOLLAAMN KONMeKTopa.

MonyyeHHble M3MepPeEHUs yCpeaHAIoT. M3MepeHnsa CKOPOCTU BO3AYLLHOTO MOTOKA B 3aKPLITOM NomeLle-
HUM B CTABMNBHOM COCTOSIHMM AOIDKHbI ObiTh NPOBEAEHbI A0 U NMOCNE UCMBITAHWIA HA NPOU3BOAUTENBHOCTD,
Ans Toro 4Ytobbl M3bexarb 3aTeHeHUa anepTypbl KONneKkTopa.

Bo BpeMs ucnbITaHMin Ha OTKPbLITOM BO3AyXe B TE€X MeCTax, [1e CpeaHsAs CKOPOCTb BeTpa Huxe 3 M/cC,
HY>XHO UCMNOMNb30BaTb BEHTUNATOP, U USMEPEHUA aHEMOMETPOM AOJDKHbI BbITb caenaHbl aHanorn4HO Ucnbl-
TaHUIO BHYTPU NOMeLLEHUs. B BETpEHbIX MeCTax U3MepeHne CKOpPOCTM BETPA AOIDKHO ObITb cAenaHo 6nm3sko
K KOMNeKTopy Ha cepefiuHe BbICOTbI KOMnekTopa. faTtunk He AOMmKeH ObITb OrpaXkaeH OT BETPa U He AOMDKEH
oTOpacbIBaTb TEHb HA KOJNNEKTOP BO BPEMS UCTIbITAHUN.

6.5.3 KanubpoBka

AHEMOMETP [OIMKEH NPOXOAMUTL NpoLeaypy kanMbpoBKM OAUH pas3 B rof.

6.6 Usmepenuna paBneHns

Mepenaz naBneHuUst TENNOHOCUTENS B KONMEKTOPE AOIDKEH ObiTb U3MEPEH YCTPOWCTBOM C TOYHOCTbIO
+ 3,5 klNa.

6
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6.7 Bpemsa ucnbitaHumn

Bpemsi 4OMKHO ObITb M3MEPEHO CO CTAHAAPTHOW NOrpPeLLHOCTbIO 0,2 %.

6.8 OGopyanoBaHue/perucTpaTop AaHHbIX

HaumeHbluee feneHue Likanbl MHCTPYMEHTOB U U3MEPUTENbHbLIX NPUOOPOB HE JOIMKHO OblTh GOMb-
e yaABOEHHON BENWYMHbI YKA3aHHOW CTaHA4ApPTHOW MOrpPeLIHOCTN U3MepeHud. Hanpumep, ecnu ykasaHHas
CTaHagapTHas norpewHocts Oyaet 0,1 °C, TO HaMMeHbLUee AeneHne LKanbl He AO0JMKHO npeBbiwarts 0,2 °C.
LindbpoBas TexHMKA U AMEKTPOHHbLIE UHTErPaTopbl AOMMKHbI UMETb CTAHAAPTHYIO NOrPELUHOCTb, PaBHYO UMK
MeHbLYI0, Yem 1,0 % OT n3MepsaeMOon BENTMUNHBI.

AHanorosbIin 1 LUEPOBON PErUCTPATOPbI AOMKHbI UMETb OLUMOKY, PABHYIO MM MeHbLUYtO, Yem 0,5 % oT
MOMHON LKanbl Npubopa U UMETb NMOCTOSIHHYIO BpeMEHU 1 ¢ unu MeHble. MakcuMmanbHOe 3Ha4YeHue nsme-
PAEMOro nokasarens 4OSMKHO HaxoauTbcs mexay 50 % n 100 % nonHow wkansl npubopa. NonHoe BxogHoe
COMNPOTUBIIEHWE PErUCTPaTOPOB AOMMKHO MPEBbILLATE CONPOTUBNEHMe aatyuka B 1000 pas unu ObiTb paBHbIM
nn6o Bbiwe 10 MOM.

6.9 Mnowagk Konnekropa

Mnowaab konnekropa [nornowatowein nosepxHoctu (M), obwas unm anepTypbl] U3MEPSAIOT CO CTaH-
AapTHon norpeLuHocTbio £ 0,1 %.

6.10 OOBbeM XuAKoro TeNJSIOHOCUTESA KOJJIeKTopa

OObeM TENNOHOCUTENS KOMMEKTOPA, BbIPAXEHHOIO KAk 3KBUBANIEHTHAA Macca >XUAKOro TenrnoHOCUu-
Tens, UCMONb3yEeMOro Ans UCNLITAHUSA, AOMMKEH ObiTb U3MEPEH CO CTAHAAPTHON MOrPELUHOCTLIO HE BomnbLue
+ 10 %. MiamepeHust MoryT 6biTb CAeNnaHbl B3BELLUMBAHWEM KOMNEKTopa (MyCTOro U HanofMHEHHOTO XXUAKOCTbIO)
Unu onpeaeneHmeM Macebl XXUAKOCTU, KOTOPYIO M3BNEKAIOT U3 3aNONIHEHHOTO KonnekTopa. Temneparypy xua-
KOCTKW cneayet nogaepxusarb B npegenax 20 °C temneparypbl OKpy>KaloLen cpeabl.

7 WUcnbiTatenbHas ycTaHOBKa

7.1 O6wuMe nonoxeHus

MpuMepbl cxem CTEHAOB AN UCTILITAHUIA XMAKOCTHBIX COMHEYHbIX KOMNEKTOPOB NPUBEAEHbI HA PUCYH-
kKax2u 3.
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1— paTuvK TemMnepaTypbl OKPYXaIOLLEro Bo3ayxa; 2 — TeMnepaTypHbIii gaTunk te, 3— BEHTUSAUMOHHOE oTBepcTue; 4 — Tpyba C ABOWi-

HbIMW CTEHKaMW; 5 — COMHeYHbIA KONnekTop; 6 — HarpesaTenb/oxnagutenb 418 NEPBUYHONO PerynpoBaHnsa TeMnepaTypsbl; 7— MaHo-

MeTp; 8 — npefoxpaHnTeNbHbIN KnanaH; 9 — paclumputenbHblli 6ak; 10 — Hacoc; 11 — nepenyckHoi knanaH; 12 — knanaH-perynsatop

notoka; 13— domnbTp (200 MKM); 14 — cMOTPOBOE CTEKM0; 15— pacxogomep; 16— BTOPUYHLIA perynstop Temneparypbl; 17— BeEHTU-
natop; 18 — pgatunk Temneparypbl tim 19 — nupreomeTp; 20— nvpaHomeTp; 21 — aHemomeTp

PucyHok 2 — lMpumep 3aMKHYTOro MUCnbiTaTeNIbHOI0 KOHTYypa
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1— gaTumk TemnepaTypbl OKPYXatoLWero Bo3ayxa; 2 — TemnepaTypHblii faTuvk te, 3— BEHTUNALWOHHOE oTBepcTue; 4 — Tpy6a C ABOW-

HbIMU CTEHKaMu; 5 — COJMIHEUHbIV KOMMEeKTop; 6 — Harpesatenb/oxnagutenb AN NePBUYHOr0 PerynpoBaHns Temnepatypbl; 7 — ma-

HOMeTp; 8 — pesepByap; 9 — B3BelwMBatoWmii bak; 10 — Hacoc; 11— Becbl; 12 — KianaH-perynsaTop notoka; 13— domabtp (200 MKm);

14 — cmoTpoBoe cTekno; 15— pacxogomep; 16 — BTOPUYHBLIA perynstop Temnepatypbl; 17 — BeHTUAATOP; 18 — TemnepartypHbIii gat-
yuk tin, 19 — nupreomeTp; 20 — nupaHomeTp; 21 — aHemoMeTp; 22 — 6ak NOCTOAHHOIO YPOBHS

PucyHOK 3 — Mpumep OTKPbITOTO (Pa30MKHYTOT0) UCMbITAaTe/IbHOTO KOHTYypa

7.2 )XXnAKocTb TensioHocuTenda

YXXnAKoCTb TENOHOCUTENSA, UCNONb3yemasn A7 UCTbITAHUS KOJIIEKTOpa, MOXET ObiTb BOAOW WM WHOW
XUOKOCTBI, PEKOMEHAOBAHHOW WM3roTOBUTENEM. YAernbHas TEMI0EMKOCTb W MIOTHOCTb XUAKOCTU [OSHKHbI
ObITb M3BECTHbI C TOYHOCTBLIO A0 + 1% BO BCEM AMana3oHe W3MEHEHUs TeMrepaTypbl XWUAKOCTM BO BpeMms
UCNbITaHUIA. 3TV 3HAYEHUs NpuUBeAEHbl AN BOAbl B NPUIOXeHUM . HEKOTOpble XUAKOCTU HEOOXOAVMMO Nepu-
O[IMYECKN 3aMEHSITb, UTOObI UX CBOWCTBA OCTABA/IMCh XOPOLLUO BblPaXEHHbIMM.
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MaccoBelil pacxoa XMAKOCTM TEMNOHOCUTENS AOMKHbI ObITh MOCTOSIHHLIMU B TEYEHUE BCEX UCTBITAHUNA,
NPOBOAUMBIX ANS onpeaeneHus kpueon Tennosoro KM, nOCTOAHHON BPEMEHU U YrOBOro KoadduumeHTa
ANA AaHHOro Konnekropa.

7.3 Tpy6onpoBoa u BOAONPOBOAHAA apmaTtypa

Tpy0onpoBoa, Mcnonb3yemblli B KOHTYPE KOMMEKTOpa, AOMMKEH ObITb CTOMKMM K KOPPO3UW M Jonycka-
owmmM paboTy npu Temnepatype cBbie 95 °C. Ecnu UCnonb3ytoT HEBOAHbLIE XUAKOCTU, TO A0MKHA ObITh
noaATBEPXAEHA UX COBMECTUMOCTb C Marepuanamm CUcTembl. Y4acTku TpyO AOMKHbI ObiTb MAaKCUManbHO
KOPOTKMMU. B yacTHOCTH, y4acToK TPyObl MEXAY BbIXOAOM PErynsaropa TeMnepatypbl XXUAKOCTU U BXOAOM
KONneKkTopa cneayetr MUHUMU3MPOBAaTh AN YMEHbLUEHUS BO3AENCTBUSA OKPY>KAIOLLEN Cpelbl HA BXOAHYIO TeM-
neparypy >KUAKOCTU.

3T0T yyacTok Tpy6onpoBoaa AOMKEH ObITh M30NMPOBaH AnA o6ecneyeHns BeNMYMHbI TENMOBbIX NOTEPb
He 6onee 0,2 BT/K 1 3awmLieH oTpaXkalowyumM norogoCcToMKUM NOKpbITUEM. TpyGonpoBoa Mexay TepMOuyB-
CTBUTENbHbLIM AATUYNKOM U KONNEKTOPOM (BXOAHOE W BbIXOLHOE OTBEPCTUS) AOIMKEH ObITb M30NUMPOBAH U NO-
KPbIT OTPaXaIoLLMM (ANS1 HAPY>KHbIX M3MEPEHUN TaloKe 3aLUULLIEHHBIM OT HEMOroAbl) NOKPLITUEM 0 MECT yCTa-
HOBKM TeMMNepaTyPHbIX JaT4YMKOB TakuM 06pas3om, UTOObI BO BPEMS UCTILITAHUI YBENMYEHUE UMW YMEHbLLEHNE
Temnepartypbl B No6oM ydactke Tpybonposoga He npesbiwano + 0,01 K. KoHCTpykummn ana nepeMeLlumBaHns
noToKa, Takne kak n3rmb TpybonpoBoaa, A0MKHbI yCTaHaBNMBaTh HENOCPEACTBEHHO Nepea TeMnepaTypHbIMU
aaryukamm (cm. 6.3).

JorkeH BbITb YCTAHOBMNEH KOPOTKUIA KYCOK MPO3PaYHON TPYOKMU B KOHTYPE LIMPKYNALIMK XKUAKOCTU TaKUM
o6pa3om, YToObl MOXKHO OblN0 OOHAPYXWUTb BO3AYLUHbIE My3blpy U NMOOLIE Apyrne 3arpsasHsolme npuMech,
€Cnu OHK NPUCYTCTBYIOT. [po3pavHas Tpydka AomkHa ObiTb NOMeLueHa BrM3ko kK BXOAHOMY OTBEPCTUIO KOf-
NIeKTOpa, HO He AOIDKHA BMUATb HA PEerynupoBaHue TeMNepartypbl XXUAKOCTU HA BXOAE UIU TEMMEPATYPHbIE
U3MepeHus.

Ona 91Ol uenu BecbMa yaobHbl pacxo4oMeEpbl NEPEMEHHOIO CEYEHUS, Tak Kak no3BonstoT HabnwaaTb
TeYeHUe XnaKocTu. BosayluHbI cenapaTop U BEHTUNALMOHHOE OTBEPCTUE AOMKHbI ObITb NOMELLEHbLI B Bbl-
XO[HOE OTBEPCTUE KOMMEKTOPa U B APYrUe TOYKU B CUCTEME, FA€ MOXET CKannmMBaTbCA BO3AYX.

dUnbTpbl AOMHKHBI ObITE pa3MeLLEHbl B HENOCPEACTBEHHON GNM3n OT U3MEPUTENbHBIX NPUOOPOB U Ha-
coca B COOTBETCTBUMU C CYLLECTBYIOLLENA NPAKTUKON (OUNbTP C HOMUHAMNbHbIM pa3mepom 200 MKM OBbIMHO
[0CTaTo4HO).

7.4 Hacoc u ycTpoicTBa ynpaBrieHUs1 pacxoaoM XUAKOCTU

Mapaenuueckuii HACOC JOMKEH ObITb PACMONOXEH B UCMLITATENIbHOM KOHTYPE KONMEKTOpa B TAKOM
MecTe, YToObl TENMO, NEpeaaBaemMoe UM XMAKOCTU, He BNUANO Obl HU HA TEMNEPATYPY Ha BXOAE KONNEKTopa,
HW Ha TeMnepaTypy XMAKOCTU BHYTPKU KonnekTopa. Hacockl ¢ npocTbiM 6annacHbIM KOHTYPOM U UIONbYaTbiM
KnanaHom C py4YHbIM ynpaeneHuem obecrnevmBatoT yaoBNETBOPUTENbLHOE yNpaBreHne pacxoaom. MNMpu Heob-
XOAUMOCTU MOXKHO A06aBUTb A4ONOMHUTENbHLIE YCTPOWCTBA PErynMpoBaHns NoToka, 4tobbl ctTabunuamposartb
MacCOBbIVi pacxo,.

Hacoc u perynsaTtop pacxofa fomkHbI ObITb COCOOHBI MOAAEPXKMBATE B Npeaenax pabovero ananasoHa
NOCTOSHHLIN (B Npeadenax 1 %) maccoBbli U 06bEMHbIN pacxod B KONNEKTope npu nioboi TemnepaTtype Ha
BX0OA4€ Konnekropa.

7.5 PerynupoBaHue Temnepartypbl XXKMAKOCTU TENSIOHOCUTENS

McnbiTaTtenbHbI KOHTYP KONNeKTopa AOSKEH NOAAEPXUBaAThL NOCTOSIHHYIO TEMMNepaTypy Ha BXofe Kor-
nexTopa npu nobon Temneparype B npeaenax paboyero gnanasoHa. Tak Kak HakonneHue SHeprum B KONek-
TOpEe ONpeaensT U3MEPEHNEM MIHOBEHHbBIX 3HAYEHUI BXOAHOW U BbIXOAHOW TEMMNEPATYPbI XXUAKOCTU, JaXke
HebonblUMe M3MEHEHUSI BXOAHON TemnepaTypbl MOTYT MPUBECTU K OLUMOKaM B onpezernieHun HakomnneHHow
aHeprun. O4eHb BaXkHO nsberatk NoObIxX KonebaHuin TemnepaTypbl Ha BXOAE B KONNEKTOP.

McnbiTatenbHble KOHTYPbI MOTYT COCTOSITb M3 ABYX CTYMEHel perynupoBaHusi BXOAHOW TeMNepatypbl
XKUAKOCTH, KaK NOKa3aHO Ha pucyHkax 2 u 3. MNepBUYHbIN perynaTop Temneparypbl pasmeLLatroT nepes Bxo-
[OM pacxogoMepa u perynaropa notoka. BropuuHblii perynarop Temneparypbl MCMONb3YT ANA KOppeKuun
Temnepartypbl XXMAKOCTU HENOCPEACTBEHHO Nnepea BXOAO0M KomnekTopa. OTOT BTOPUYHbIN perynstop 0bblMHO
perynupyet TeMnepatypy >KMAKOCTU He BonbLue, Yyem + 2 K.
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8 McnbiTaHMe Ha NPOM3BOAUTENBLHOCTL B YCTAaHOBUBLLEMCS PEXUMe
Ha OTKPbITOM BO34yXe

8.1 UcnbiTaTtenbHas ycTaHOBKa

Konnekrtop aormkeH ObiTb YCTAHOBMNEH B COOTBETCTBUU C YKa3aHWAMMW, AaHHbIMU B 6.1.1, U COEaUHEH C
UCNbITaTENbHbLIM KOHTYPOM, Kak onucaHo B 6.1.3. 2KMaKoCTb TENNOHOCUTENA AOMMKHA TEYb OT OCHOBaHUA A0
BEPLUMHBI KONMEKTOPa N B COOTBETCTBUM C pEKOMEHAaLUsiMU U3roTOBUTENS.

8.2 MpenBapuTenbHas NOAroToBKa Kossekropa

Konnekrop AOMmKeH NPoNTH psig NPUEMOYHBIX UCTIBITAHUI B COOTBETCTBUM C [1], npexae Yem OyaeT uc-
NbITaH Ha NPOU3BOAUTENBHOCTD.

Konnektop aomkeH 6biTb OCMOTPEH, 1 Ni0G0e NoBPeXaeHUe A0MKHO BbITk 3aperncTpuposaHo. MNMoeepx-
HOCTb anepTypbl KOMSeKTopa AOSHKHA ObiTb MOMHOCTBLIO OuMLLeHa. [Py HanM4MM NPU3HAKOB BMAXHOCTM HA
KOMMOHEHTAaX KOMNMeKTopa, XMAKOCTb TeNnoHocuTensa npu temneparype npubnuautensHo 80 °C gormkHa no-
[aBaTbCsl B KOHTYpP 40 TE€X Nop, NOKa U30NSALUS U KOPMYC KONMEKTOPa HE BbICOXHYT.

BeinonHeHue npegeapuTEnbHON NOATOTOBKW KONMEKTOPA AOMMKHO ObITk OTMEYEHO B NPOTOKOME UCNbITa-
HWIA. TpyGonpoBOA KOMNEKTOPa CNeayeT BEHTUNMPOBATL BO3AYXOM YEPE3 BO3AYLUHbIN KnanaH UM XuaKoCTbio
¢ GonblMM pacxogoMm. Hanuume B KWMOKOCTWM BO3AyXa MMM 4acTul, CrieAyeT KOHTPONMpoBaTb NOCPEACTBOM
npo3payHom TpyOKku, BCTPOEHHOI B TPYOONPOBOAHbIN KOHTYP. JTioOble 3arpsasHUTENU A0MKHbI ObiTh yaaneHsbi.

8.3 Ycnosusa npoBedeHUA UCNbITaHUMN

Bo Bpems uCnbITaHWin CONHEYHOE M3NYyYEHWEe HA NITOCKOCTU anepTypbl KONNekTopa AoMkHA ObITb 60Mb-
e 800 Br/m2.

Yron nageHvs npsAMoro COrMHEYHOro U3Ny4YeHns Ha anepTypy KOIEKTOpa AOSDKEH HAX0AUTLCA B Auana-
30H€, B KOTOPOM YINOBOW KOS(PMUMNEHT AN KONNEKTOPA U3MEHAETCA He 6onblue, Yem Ha + 2 % OT 3Ha4eHus
npu BEPTUKANbLHOM MageHun. Ans otaenbHbIX OCTEKNEHHbIX NMOCKUX KOMNEKTOPOB 9TO yCnoBue yAOBNETBO-
PAETCS, €Cnu Yron nageHns NPSIMOro CONIHEYHOTO U3NYYEHUA HA anepTypy KonnekTopa meHbLie 30°.

OpaHako Ans cneumanbHbIX YCNOBUIE MOTYT ObITb HY)XHbl MEHbLUME 3HAYEHUS yrna nageHus. Ons Toro yro-
Obl OLleHUTb pPaboTy KonnekTopa Npu Apyrux yrnax, Heo6xoaumo onpeaenuTb yrnoeom koadduumenT (cm. 11).

CpegHee 3Ha4YeHMe CKOPOCTM BO3AYLUHOTO NOTOKA, MapannenbHoro aneptype KOMmekTopa, AOIMKHO
ObITb B AnanasoHe OT 2 A0 4 M/C, NPUHUMAs BO BHUMAHWE NPOCTPAHCTBEHHLIE Bapuauum no KOnmnekTopy u
BPEMEHHbIE U3MEHEHUA B TEYEHME UCNbITAHUS.

Pacxop >xMaKocTH JOrkeH BbiTb ycTaHoBNeH npubnusutensHo B 0,02 kr/c Ha M2 06nacTu aneprypbl
konnektopa. OH AorkeH COXpaHATbCA B npeaenax £ 1 % OT yCTaHOBNEHHOro 3Ha4YeHUs1 B TEYEHUEe BCEro
UCMbITAHUSI U HE U3MEHATLCA Bonblue, YeM Ha £ 10 % OT YCTAHOBNEHHOIO 3HAYEHUSA B KAXKAOM CrealyioeMm
UCTbITAHUW.

B HeKOTOpbIX KONMEKTOpax peKOMEHA0BaHHbIN PaCcXo[ XXMAKOCT MOXET ObiTb 6NU3KUM K NepexoaHoM
obnactu Mexay namMMHapHbIM 1 TYpOYNEHTHbIM Te4eHneM. STO MOXET BbI3BaTb HECTaOUIILHOCTL BHYTPEHHE-
ro koadppuuymenta tennonepeaaym m owmbku B usmepenunsax K konnekropa. Ana 1oro 4robbl NnpoBepuThH
KONNEKTOp NPUBEAEHHBIM CNOCOGOM, MOXKET MOHAZ00UTLCA 6ONbLUMI PacXod, YTO AOIMKHO ObITh YeTko cop-
MYNUPOBAHO B OTYETE 00 UCNbITAHUAX.

Mepenagbl Temnepatypbl XXMAKOCTU MeHbLe 1,5 K He cneayeT BKNOYaTh B OTYET UCMbITAHMI U3-3a TOIO,
YTO OHW CPaBHUMBbI C OLUMOKOW B M3MEPEHUSAX.

8.4 Metoamka ucnbiTaHUn

[na onpeaeneHusi NpOU3BOAUTENILHOCTU KOMNNEKTOP AOSHKeH ObiTb UCNbITaH B pabovem aAuanaszoHe us-
MEHEeHUsi TeMnepaTypbl B YCIIOBUAX YMCTOrO Heba. MaMepeHHble 3Ha4YeHus, yAOBNEeTBOPsioLLMe NpUBEAEH-
HbIM HUXKE YCIIOBUSIM, AODKHBI ObITb NONMYyYEHbl HE MEHEE YeM AN YETbIpeX 3Ha4YEeHUIN BXOAHOI TeMneparypbl
>KWAKOCTW, OXBaTbiBaOLMX pabouunii AManaszoH U3MEHEHUIl TeMnepatypbl konnekropa. [ns makcumarnbHO
TOYHOTO OMPEAENIEHNs 1), ECAN 3TO BO3MOXHO, OAHO U3 3HAYEHWI BXOAHOW TEeMNEePaTypbl [JO/DKHO COOTBET-
CTBOBaTb CpeAHen Temnepatype XXuakoCTu B KONNEKTOpe, paBHON TeMnepaTtype okpy>xaiowuen cpeabl £ 3 K.
Ecnu TennoHocuTeneM ABNSETCA BoAa, TO MakCMManbHasa TemnepaTtypa aomkHa obitb okono 70 °C.

[nsa kaxxaoi BXoAHOW TeMNEepaTypbl XUAKOCTU AOMKHbI ObiTb NPOBEAEHLI HE MEHEE YETbIPEX HE3ABUCH-
MbIX U3MEPEHUIA, ANs TOro YTOObI 0BLIEee YMCIO U3MEPEHHBIX ToUek Bbino paBHo 16. Ecnu no3sonsioT ycno-

1"
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BWS UICNbITAHUIA, TO ANSA KaXA0W BXOAHOW TeMnepaTypbl XXMAKOCTU AOMMKHO ObITb NONYYEHO PaBHOE YMCNO TO-
Yyek 710 U Mocre CONMHEYHOro NonyaHs (He TpebyeTcs, ecnu KONNEeKTopbl CHabXXeHbI aBTOMATUYECKON CUCTEMOMN
CrnexeHusl 3a conHuem). Bo Bpemst CnbITaHW M3MepeHust NPOBOAAT B COOTBETCTBUM C 8.5. B aanbHenwem
3TO MOXET ObITb UCNOMbL30BAHO ANS onpeaeneHus Nepuoa0B UCTIbITAHWIA, U3 KOTOPbIX NOTOM MOTYT ObITb NO-
TNy4YeHbl Y10BNETBOPUTENbHLIE TOYKU AAHHbBIX.

8.5 N3amepeHusa

[omiHbl 6bITb U3MEPEHbI CNEAYIOLLUE AaHHbIE:

- obuias nnowaak konnekropa Ag, nnowaas M konnekTopa A,, anepTypHas nnouiajib Konnekropa A,;
- 06beM XMAKOCTH;

- CONIHEYHOE U3Ny4YEeHne Ha anepTypy KOMNneKTopa;

- paccesiHHOE COMHEeYHOE U3NyYyeHue Ha anepTypy KOnnekTopa (TONbKO Ha OTKPLITOM BO3AYXE);
- yron nageHus NpsAMOro CONMHEYHOro UanyyeHusi (yron Moxet ObiTh onpeaerneH pacyeTom);

- CKOpPOCTb BO3A4YLUHOTO NOTOKA, NApansyenbHoro aneprype KoNnekTopa;

- TeMnepartypa OKpY>aloLLero Bo3ayxa;

- TEMMepartypa >xuaKoCTU TENNOHOCUTENS HA BXOAE KOMNMEKTOopa;

- TeMneparypa >uAKOCTU TENMOHOCUTENS HA BbIXOAE KONMEKTopa;

- pacxog TenfnoHocUTensl.

8.6 MpoOonKUTeNbHOCTL UCNbITAHUN (YCTAHOBUBIUMIACA PEXUM)

MpoaoMKUTENbHOCTL M3MEPEHNA OAHON TOYKM YCTAHOBMBLLETOCS pPeXuMa AO0MKHA BKNOYaTb nepuoa
npeaBapuTENbLHON cTabunu3aumum He MeHbLue 15 MUH, C 3agaHHON TEMNEPaTYpPON XUAKOCTU HA BXOAE, U ne-
puoa usMepeHuit yCTaHOBUBLLIETOCS PEXUMA, HE MEeHbLUMIA 15 MUH.

Bo Bcex cnyyasx AnUTEnbHOCTb NEpPUOAa U3MEPEHUA YCTAHOBUBLLETOCA PEXUMa JOImkHa ObiTb Gonb-
e, Yem YeTbipexkpaTHOe oTHoLlEeHUe 3(PIEKTMBHON TENNOEMKOCTH C KONNEKTOpa K TENNOTBOPHOMY Pacxo-
Y XUAKOCTU Yepes konnekTtop (cm. 10).

CumTAaloT, YTO BO BPEMS M3MEPEHNS KOMMEKTop paboTan B yCTAHOBUBLUMXCS YCIIOBUSIX, €CIU HU OMWH U3
3KCNEepUMEHTAarmbHBIX NapaMeTPOB HE OTKIOHANCA OT CPEAHEro 3Ha4YeHUA 3a BECb Nepuos u3amepeHuit 6ornb-
e, Yem Ha npuBeaeHHble B Tabnuue 1 BennuuHbl. COCTOSHME MOXKHO CYUTATh YCTAHOBUBLUMMCS, €CNU cpea-
HME 3HAYEHUSA KaXA0ro napameTpa, U3SMEepPEHHbIE B MOCNeA0BaTENbHbIE NEPUOAbI BPEMEHU NPOAOCTIUTENBHO-
cTbi0 30 ¢, cpaBHUMBI CO CPEeAHUM 3Ha4YeHUeM napameTpa 3a BpeMs U3MepeHus.

Tabnuua 1— Pa3spelueHHOE OTKIOHEHWE U3MEPEHHBIX NapaMeTpoB B TeUeHWe Nepuoga U3mMepeHus

MapameTp Pa3spelUeHHOE OTKIIOHEHWE OT CPEAHENo 3HaUeHUA
lMpoBepoyHas conHe4vHas pagunauus + 50 Br/m?
TemnepaTypa oKpyxaroLLero Bo3gyxa (BHYTPeHHsS) +1K
TemnepaTypa oKpyXatoLLero Bo3gyxa (HapyxHas) +15K
MaccoBelii pacxoj XuaKocTu 1%
TemnepaTypa XUAKOCTU BO BXOAHOM OTBEPCTUM KOMnekTopa +0,1K

8.7 MpeacTaBneHune pesyneLTaTtoB

M3mepeHus [omkHbl ObITb CONOCTaBMEHbI ANS BbIAENEHWUS IPYNMbl AaHHbIX, YA0BNETBOPSIOLWMX Tpeby-
€MbIM YCIOBUSIM, BKIOYas YCTAHOBUBLUMICA pexxiuM paboTbl. M3MepeHus aomkHbl ObiTb 0popMneHbl NPOTo-
KOITOM UCMbITAHWUI (CM. NPUIIOXEHUE A).

8.8 BbluncrneHue npon3BOAUTENBLHOCTU KOMMEKTopa

MrHoseHHOe 3HadveHue K[ konnekropa 1, paboTaloLero npy yCTaHOBUBLLEMCS PEXMME, onpeaensior
Kak oTHoLleHne hakTM4eCKOW U3BMEYEHHOW MONEe3HOW MOLLHOCTU K CONHEYHON 3HEPrUM, NMPUHATON KOMSEeK-
TOPOM.

®aKTUYECKYIO M3BIIEYEHHYIO MOMNE3HYI0 MOLLHOCTL Q OnpeaensitoT no (hopmyrne

Q = MG AT. ¥3)
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3HaueHe C;/10MKHO COOTBETCTBOBATL CPE/IHEN TemMnepaType XuakocTu. Ecnu M nonyyeHa Ha ocHose
usmepeHusa 06LEMHOro pacxosa, TO MIIOTHOCTb XMAKOCTU AOMKHa OblTb onpeaenieHa Ana Temnepartypbl B
pacxoaomepe.

8.8.1 ConHevHas 3Heprus, NPUHUMaEMas KOINEeKTOPOM

Mpu yrne nageHns mexbLue Yem 30°, Ansi OTAENbHbIX OCTEKNEHHbIX NNOCKUX KOMNEKTOPOB MCMONb30Ba-
HWe yrnoBoro koadduumeHTa, kak onmcaHo B 11, He TpebyeTcs.

Mpu onpeaenexun NPOWU3BOANTENBHOCTHM KOIUIEKTOPA 1) NPUHUMAEMAs COMHEYHAs SHeprus pasHa
AgG, ecnu paccmarpuealoT 00LLyio NoLwaaL Konnexkropa

Q
"6 = A5 3)

Mpun onpeaeneHnn NPO3BOANTENBHOCTU KOJIEKTOPA 1), NPUHUMAEMas CONHEUHas dHeprus pasHa A,G,
ecnu paccmatpusatot nnowaas M konnekTopa, u B TakOM crnyvae:
Q
=—, 4
=46 )
8.8.2 Pa3HOCTb NpuBeAeHHbIX TeMneparyp
MrHoBeHHOe 3HaueHue KI1[, konnekropa m AOMMKHO ObiTb NpeacTaBneHo B rpadhuyeckoM Buae, Kak

PYHKUUS OT pasHOCTM NpUBEAEHHbIX Temnepartyp 7%
Mpu ucnonb3oBaHMu cpegHen TeMnepaTypbl XMAKOro TennoHocuTens ¢, rae

_ AT
b =t * o ®)
MPUBEAEHHYI0 PA3HOCTL TEMMNEPATYP ONPEAENsIOT No dhopmyne
x  tm—t
T,="_-2
=t ®

Ecnu ncnonb3osaHa Temneparypa Ha BXOAE B KONSEKTOP, TO NPMBEAEHHYIO pa3HOCTL TEMNepaTyp Bbl-
YUCIIAKT Mo opmyne

7=t ™

8.8.3 Mpadnyeckoe npeacrasneHne mroopeHHoro KA

padmyeckoe npeacraeneHue MrioseHHoro KM n gomkHo BbiTh onpeaeneHo nogbopoM craTucTuye-
CKMX KPWBbIX C UCMOMb30BaHWEM METOAA HauMeHbLUMX KBaApaToB ANA TOro, YTOObl NONMy4YUTb KPUBYIO MIHO-
BeHHoro KMA no cneaywowwei popmyne

N =no - & Ty ~8G(T")? ®)
unm
n=mg-UT". ©

Bbibop mMexay KpuBbIMM 1-ro U 2-ro nopsiaka AOMmKeH OblTb OCHOBAH Ha TOYHOCTM noabopa, koTopas
[OCTUraeTcsa perpeccuein METOA0M HauMeHbLUMX KBaapaToB. Kpuebie 2-ro nopsaka He UCNonb3yioT, eCnn 3Ha-
YEHne a, 0TPULATENbHO.

[ns NpeAcTaBneHns KPMBOIA 2-ro NOpsiAKa AOMKHLI UCMOMNL30BaTh 3HadeHue G, pasHoe 800 Br/m2. Ye-
NOBUSA UCMbITAHUI AOMKHbI ObITb 0POPMIIEHBI MTPOTOKONOM UCMbITaHUIA (CM. MpUnoXxeHue A).

ToYkM AaHHbIX, KOTOPbIe BbINIM U3MepeHbl Npu YCNoBusAX, koraa AuddysHas conHevHas paguvauus co-
ctaensna 6onee yem 20 % OT NOMHOI CONMHEYHON paguaLun, AOMKHbI BbiITb CKOPPEKTUPOBAHbI K YCIOBUAM,
3KBMBAaNEHTHbIM HOPMarnbHOW paauauum, ncnonb3ys MEeToA, NpuBeaeHHbIX B npunoxerdun 6. Koraga auddys-
Has conHeyHas paguauus coctaBnsieT MeHee 20 %, ee BMUSHUEM MOXHO npeHebpeyb. Ecnu yrnoeon ko-
3P PULMEHT KONNEKTOPA HE MOXET ObiTb ONpeaeneH TOYHO, TOrAa He CreayeT UCMbITLIBATb KOMEKTOp npu
YPOBHAX AN PY3HOro usnyveHus donee 20 %.

Mocneayiowwme pasaensl NPegoCTaBnsaloT BbIpaXeHusa Ans MrHoseHHoro K B yeTbipex cny4vasx, pac-
cMarpuBaroLmx kombrmHauum nnowaau konnekropa (obwas nnowaas konnekropa, nnowaab M) u pasHoctu
npusegeHHbIx Temnepatyp (7%, , 7).

Mpu onpepeneHun ko3pULMEHTOB, ecnv HeoBXOAUMO, MCMONb3YIOT Pa3fMYHbIE BbIPAXEHUA (CM.
8.8.3.1 1 8.8.3.2). KpuBble AOMKHbI UMETH BUA B COOTBETCTBUM C A.3.4—A.3.7 npunoxenus A.
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8.8.3.1 MrHoBeHHbI KM npu o6Lwei nnowaaun konnekropa
MrHoBeHHbIi K[ Yyepes npuBeaeHHY0 Pa3HOCTL Temneparyp T+, BbIYMCAAOT Mo hopMynam:

_ =t —t
M6 = Mo ~Us "5~ (10)
unm
gty = At —ta)?
e =Tog ~&6 5 ~ 826G s | (1)
rae
e
e (12)

Ecnun ncnonb3yot NpuBeaeHHyo pasHoCTb TeMneparyp 7%, MrHOBeHHbIW K[, BbiuMcrsoT no dopmy-
nam:

ti, — t
M6 ="oe ~Us * 5 (13)
unu
— —a tin_tafa Gtin_ta2
NG ="oG ~ 86 5 G c | (14)
roe
- Q
lle; AG (15)
8.8.3.2 MrHoBeHHbIW KM npu nnowgaawm Ml
MrHoBeHHbI# KM Yyepe3 npuBeAeHHY0 pa3HOCTb Temnepartyp 7, BbIMUCSIOT Mo chopMynam:
_ _ = tm—t
Ma =Toa ~Ua "5 (16)
unu
o tmte 2 ot t)
NA=ToA @A 5 ~@4 G ; 7
roe
- _Q
it (18)

Ecnun ncnonb3ylot NpuBedeHHYo pasHOCTb TeMneparyp 7%, MrHOBEHHbIH KT, BbluMcisAOT no dopmy-
nam:

tin - ta

na =moa-Ua™ 5" (19)
nnn
tin — ta tin—ta g
Na=Noa A" 5"~ @G| 7 (20)
rae
Q
na = A/TG" (21)

8.8.4 lMpeoGpasoBaHue UCNbITAaTESIbHbIX XapaKTePUCTUK TENJIONPOU3BOAUTENIBHOCTH

Ecnu npeanonoxuTtb, YTO yBENUYEHME TEMMNEPAaTypbl Yepes KONMEKTOP UMEET NMUHENHBIA XapakTep, TO
MacCCOBbI pacxof /M TENNOHOCUTENST MOXET ObITb MCMONb30BaH AN TOro, YTOObI CBA3aTh KOIPAULUEHTLI
Nog Y UOG BbipaxeHus (10) ¢ koadduumnentTammn nyg U Ug hopmynel (13). Toraa nepsas cuctema ypasHe-
HUR ByaeT UMeTb BuA

: (22)
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Ug = Ugg CUG , 23)
Sy
rae
. _ mcy
Bropas cucrema ypaBHeHuit 6yaet uMeTb BUA,
NoG =MoG |~ | (%)
=
Ue = Uoe | 5 | (26)
Sy
Ecnu BbIPasnTb NPOM3BOANTENLHOCTL Yepes obLLYI0 nnowaas konnektopa v nnowaas M, nonyunm
_ _ A
fia =Tg Ti’ @7
A
na =Ne Af‘:- (28)
Mcrionb3ys STU BbIPAXEHUS, MOMNYYUM CrieayioLlee
_ —_ A
oA = MoG Tj’ (29)
Up=Ug %8, (30)
An
= = AG
aa =86 A G
_ = A
24 =826 - (32
a Take
A
NoA = oG i, (33)
_y. e
Up=Ug A (34)
A
a1a =86 TG» (39)
‘A
Ag
24 =826, - (36)

9 UcnbiTaHne Ha onpegeneHune KM B yctaHOBUBLIEMCA PeXUME C UICTOYHUKOM
MCKYCCTBEHHOTO CONMTHEYHOro U3NyueHus

9.1 O6wwune nonoxeHus

Pabota 60nbLUMHCTBA KOMSIEKTOPOB NyYLLE MPY MPSIMOM COSTHEYHOM W3MTy4YEHUM, YEM NPU PACCEsTHHOM,
U B HaCTOsILLIEE BPEMSI €CTb HEGOMbLLLION ONbIT PaBGoThl KONMEKTOPOB G UCTOYHUKOM UCKYCCTBEHHOMO COMNHEY-
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HOrO n3ny4eHus. MNosToMy 3TOT METOZ UCTILITAHUI pa3paboTaH AN UCNOMNb30BAHMS TONBLKO B MCKYCCTBEHHbIX
UCTOYHUKaX, rae ny4y UCKyCCTBEHHOro CONMHEYHOro U3ny4yeHua MOXKeT ObITb HanpasneH NOYTU HOPMarbHO K
KOFNEKTOPY.

Tak KaK Ha NPaKkTUKE TPYAHO NOMY4YNUTb OAHOPOAHbBIA NyY UCKYCCTBEHHOTO COMHEYHOrO U3NYYEHUA, 10M-
»eH ObITb U3MEpPEeH CPeHNI YPOBEHb PaaNaLMK NO anepType Konnekropa.

9.2 UcKycCTBeHHbIM UCTOYHUK pagvauum 4nsa ucnbITaHUA Ha onpeaenelue KN
B YCTAaHOBMBLIEMCSA peXume

M CKyCCTBEHHDbIVW UCTOYHUK paanauuu AnA ucneitaHua Ha onpegenexnue K B yctaHOBUBLLEMCA PEXM-
Me AOIMKEH UMETb CNeayIoLLIMe XapakTEPUCTUKM:

Jlamnbl AOMKHBLI CO3aBaTh CPEHIOID PaJuaLMIo No anepType konnektopa He mexee 800 Br/m2. [ins
cneuuanbHbIX UCTILITAHWIA €€ 3HaUYeHUs] MOTYT M3MEHSTLCS B Auanasone 300—1000 Br/m2 npu yCnOBUM Bbi-
nonHeHus TpeboBaHuIi K TOUHOCTU, MPUBEAEHHBIX B TAONMUE 1, a 3Ha4EeHUA M3ny4yeHus 3aHeCeHbl B NPOTOKON
UCNbITAHUSA.

CpeaHee 3HaueHue U3NyYeHns No aneprype KOSNekTopa He [OIMKHO MEHATLCS Bonee yem Ha + 50 Br/m2 B
TeYeHUe UCMbITaHUS.

B moboe Bpems paguaumsa B niobOI TOUKE anepTypbl KONMNEKTopa He AO0DKHA OTNNYaTbLCA OT cpeaHe
pagvauum no aneprype 6onee yem Ha £ 15 %.

CnekTpanbHOe pacnpeaerneHue UCKYCCTBEHHOW COMHEYHON paauauuM AOIDKHO ObiTb 3KBUBASNEHTHO
CONMHEYHOMY CNEeKTPy Npu onTuyeckon macce sosayxa 1,5 (CM. npunoxexue B).

Ecnu konnektopbl umetoT MM unm NOKpbITUS, U3MEHSIIOLLME CONHEYHBIN CNEKTP, HEOBX0AUMO yCTaHo-
BUTb BMMSAHUE Pa3NM4YnMi B CrekTpe Ha 3(PPEKTMBHOCTb KornnekTopa to. Ecnu achekTuBHOCTL Ta. Npu UCKYC-
CTBEHHOM UCTOYHMKE U NPU ONTMYECKOW Macce Bo3ayxa, pasHow 1,5, cnekTp (cMm. npunoxeHue B) conHeuHomn
pagvauuu Bapbupyercs bonee yem Ha + 1 %, TO pesynbrarbl UCMLITAHWUIA AOMKHbI ObITb CKOPPEKTUPOBAHLI B
COOTBETCTBUM C DOPMYNON

3um

[ wrar)ean

Effective(to) = °'3“’"3”m

j G(L)dA
0,3um

M3amepeHne cnekTpanbHbIX CBONCTB MCKYCCTBEHHOrO UCTOMHWUKA paguauumn AOMKHO ObiTb NPOBEAEHO
B MMOCKOCTM KONMEKTOpa Npu ANWHE BOMHbI B AnanasoHe ot 0,3 4o 3 MKM 1 onpeaeneHo B Nomnoce (4acTor)
0,1 MKM MNUN MEHbLLE.

[ns HeKoTOopbIX TUNOB NaMn, HaNPUMepP ANA METannoranoreHoBbIX Namn, PeKOMEHAYETCA BbIMOMHATb
onpeaeneHne HayasibHOro CrnekTpa nocne Toro, Kak namnbl NPOLM 0TOPaKOBOYHbIE UCNbITaHUA. KonuyecTBo
UHPaKPaACHOI TEMNOBOK SHEPIMM HA NNOCKOCTU KONMEKTOpa AOMKHO ObiTb 3mMepeHo (He Bonee 4 MKM) U
3anpoToKONMPOBaHoO (CM. 6.2).

Tennosas paguauus Ha KONNEKTOpe He A0MKHA NPEeBbLILaTh pagvauuio abConiloTHO YepHOro Tena npu
TemnepaTtype okpyxaroLleii cpeapl 6onblue, yem Ha 50 BT/m2.

Konnumauusi CKyCCTBEHHOIO UCTOMHMKA A0SMKHA ObITb TakoM, YTOObI yrnbl nageHus, He meHee 80 %
pagvaumm UCKyCCTBEHHOTO MCTOYHUKA, Nexany B AunanasoHe, B KOTOPOM YrnoBon ko3dpduumueHT konnekropa
U3MeHsieTcs He bonee 4em Ha 2 % OT ero 3Ha4YeHUs NPU HOPMarnbHOM NageHun. [N TMNOBbLIX NIIOCKUX KO-
NEKTOPOB 3TO yCnoBue 00bIMHO YAOBNETBOPAETCA, €Cnun Nno kpanHen mepe 80 % u3ny4yeHus UCKYCCTBEHHOIO
MCTOYHMKA B NMoOOI Touke korrekTopa Gyaet UcxoauTb U3 MCKYCCTBEHHOTO UCTOYHUKA CONTHEYHOIO u3ny4e-
HUS, coflepXKaLlerocsi BHyTpU npeanonaraeMmoro yrna B 60° unu MeHbLue, ¢ noboin TOUKN.

MpumMedaHue — [ononHuTenbHle TpeboBaHUs oTHocuTenbHo konnumauun! npumeHsioT Ans uamepeHus
yrrnoBoro kosgduuyneHta (cM. 11.2).

M3nyyeHue AOMKHO KOHTPONMPOBATLCSl B TEYEHWE BCETO UCTLITAHUA U HEe BapbupoBaTbca Gonee yem
Ha 1 3 %.

MeTtoa, ucnonb3yemblil Ans U3MepeHusl paauaLum B TEYEHUE UCTILITAHUA, AOMMKEH BblAABATb 3HAYEHUSA
cpefHen paauauumn, KOTopble COrnacoBaHbl C TEMU 3HAYEHUSIMU, KOTOPbIE OnpeaeneHbl NPOCTPAHCTBEHHON
uHTerpayuen B npegenax £ 1 %.

1) Konnumaums — MHCTpyMeHTarnbHas olumMbka B yCTaHOBKe ONMTUUECKUX NpUBOPOB BCAEACTBUE OTKIOHEHUA OT
nepreHAUKYNAPHOCTM OCK BpaLeHUs TpyObl K ee ONTUYECKON OCHU.
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9.3 UcnbiTaTtenbHas ycTaHOBKA

Mpu MOHTaXke U BbIOOpE MeCTa YCTAaHOBKW KOMNEKTOpa HeobxoaumMo cneaosatb TpeboBaHUAM, Bbiae-
neHHbIM B pasaene 5.

Yron HaknoHa KOmnmnekTopa AormkeH ObiTb Takum, 4YToObl MONYYUTL NOYTM HOPMAanbHOE MaaeHue nydya
MCKYCCTBEHHOTO COfIHEYHOTO M3MyyeHUs. Yron HaknoHa AoMmkeH ObiTb paBeH unun 6biTh B npegenax (45 + 5)°,
UNK TaKuUM, KaK peKoMeHayeT npoussoauTens. HectaHaapTHbIe Yrnbl HAKNOHa TpebyloT paa CUMYNALUMOHHBIX
aHHbIX, KOTOpble obecneyar cBOOOAY HAKINOHA NPU HOPMANbHOM U3NYHEHUN.

COBMECTHO C UCKYCCTBEHHbIM COMHEYHbIM WCTOMHUKOM AOMKEH ObiTb UCNONb30BaH BEHTUNATOP, AN
TOro 4ytobbl NPOU3BECTU MNOTOK BO3Ayxa B COOTBETCTBUM C 5.8.

9.4 MNpeasaputenbHas NOAroTOBKa KOSsIEKTOpa

Heobxoaumo cnegoBatb METOAMKE, ONUCAHHOW B 8.2.

9.5 Metoauka uCnbITaHUN

Konnexktop AomkeH ObiTb MCNBITAH B AWana3oHe 3Ha4eHuii pabodeli Temnepatypbl NPUGNU3UTENBLHO
TaKUM e cnocoBGOoM, Kak NPU UCMLITAHUU HA OTKPLITOM BO3ayxe (CMm. 8.4).

OaHaKo BOCEMb NYHKTOB MCNbITAHUI C UCKYCCTBEHHBIM UCTOYHMKOM ByayT COOTBETCTBOBATb HAPYXXHbLIM
UCNbITAHMAM, €CAN NCTIONB3YIOT YETLIPE Pa3NUYHLIX 3HAYEHUA BXOAHON TEMNEPATYpbl U BbIAEPXKUBAIOT BpeMSI
ana ctabunu3aummn Temneparypbl. OfHO 3HaYeHWe BXOAHON TemnepaTypbl 4OMKHO nexarb B npeaenax = 3 K
OT TEMMEepAaTypbl OKPY>KaloOLLEro Bo3ayxa. B TedeHue ucnoiraHua uamepeHns AomkHbl ObiTb cAenaHbl Tak, kak
onpeaeneHo B 9.6. B ganbHeneM 310 MOXET ObiTb UCNONb30BAHO ANS ONpeaeneHns NepMoaoB UCNbITAHWUA,
U3 KOTOPbIX B JaNbHENLLEM MOTYT ObITb NONYYeHbl YAOBNETBOPUTESNbHBIE TOYKU AAHHbBIX.

9.6 NamepeHUsa Npu UCNbLITAHNAX C UICTOMHUKAMU UCKYCCTBEHHOrO CONMHEYHOro U3ny4YeHuns

MamepeHuss fOmkHbI ObITh NPOBEAEHBLI B COOTBETCTBUM C pasgenom 8.

9.6.1 N3amepeHue conHeyHOM paauaLum UCKYCCTBEHHOTO UCTOMHUKA

PekomeHayeTca mcnonb3oBaTb NUPAHOMETPLI ANA U3MEPEHUS paanauun UCKYCCTBEHHOTO UCTOYHMKA
B COOTBETCTBUM C 6.1 Takke MOryT ObiTb MCMONb30BaHbI APYrMe TUIMbl AETEKTOPOB U3My4YEeHUs!, ECMIU OHU OT-
KanubpoBaHbl AN UCKYCCTBEHHOTO UCTOMHUKA paauauuu. [letanu MHCTPYMEHTOB U METOA0B, UCMONb3YyEMbIX
ansa ux kanubposku, cnegyer coobuiatb BMECTe C pe3ynsTtatamu npoBepku. PacnpegeneHne usnyyeHus no
anepType Konnektopa AOMMKHO OblTb U3MEPEHO, UCTIONb3Ysl CETKY C MAKCUMaribHbIM Lwarom B 150 Mm u npo-
CTPaHCTBEHHYIO CPEAHIO0 BENWYUHY, BbIBEAEHHYIO NPOCTbIM YCPEAHEHUEM.

nl pumMmedYyaHune — Pap,maum UCKYCCTBEHHOIo UCTOYHKUKa 06bIYHO M3MEHSIETCA NO anepTtype Komnekropa, a Taikoke
B Te4eHne ucnblTaHuA. |_|03TOMy HeoBX0AUMO UCMONb30BaTL METOA UKy AnA obbeguHeHNs pagvaluu no anepType Konnek-
TOpa. M3MeHeHns n3ny4yeHua BO BpEMEHU 06bIYHO BhI3bIBatOTCS KonebaHusMm Sﬂel('l'pOCHas)KeHVIH 1 konebaHnem Moy~
HOCTU Namnbl B 3@aBUCUMOCTU OT TeMNepaTypkl N BpeMeHU akcnnyatayuu. HeKOTOprM naMnam Tpe6yeTc;| 6onee 30 MUH,
4TOObI AOCTUTHYTb yCTOI7I‘-WIBOFO pa6oqero COCTOAHUA.

9.6.2 N3mMepeHue TennIOBOM paanaLm B UCKYCCTBEHHOM UCTOYHUKE paauauum

Tennosasi paguauus B UCKyCCTBEHHOM UCTOYHUKE paanauumn, BEPOATHO, OyAET BbILLE, YEM Ta, KOTOPas
00ObIYHO BCTPEYAETCH HA OTKPLITOM BO3ayxe. [109TOMy OHa JormkHA ObITb M3MEpPEHa, AN TOro YToObl rapaHTu-
poBaTb, YTO TEMMNOBas pagnauus He NPeBbILLAET NPeAenbHbIX 3HAYEHUN, AaHHbIX B 9.8.

CpeHio TENNOBYIO pagnaumio UCTOYHMUKA MPOBEPSIIOT EXeroqHo M Kaxabli pas, korga Obinu npouns-
BeEHbl U3MEHEHUS, KOTOPbIE MOIMM MOBMUATL HA €e BenuuuHy. CBeAeHUs O BEMUYMHE CPEeaHel TEnnoBow
pagvaumu u gate, korga oHa Obina nocnegHuin pas usMepeHa, A0MKHbI OblTh BKMIOYEHbI B MPOTOKOM UCMbITa-
HUI KOnnekTopa.

9.6.3 TemnepaTtypa BO3yXxa, OKPYXarLero MCKyCCTBEHHbIN UCTOYHUK paauauum

Oco6oe BHMMaHWe J0MmkHO BbITh yaeneHo TeMnepartype Bosayxa f,, OKpy>aroLLero UCKyCCTBEHHbI UG-
TOYHMK paguaumun. OHa JOmkHA ObITb M3MEPEHA B HECKOMbKMX TOYKax. [aTymkum JOMmkHbI ObiTb SKpaHUpPO-
BaHbI, AN TOro YTo6bI MMHUMU3MPOBATL TEMMOBON 00MEH. Temnepatypa BO3Aayxa Ha BbIXOAe BEHTUNATOpA
OyaeT ucnonb3oBaHa Ansa pac4eToB paboThl KONNeKkTopa.

9.7 AnuTenbHOCTb UCNbLITAHUNA

OnuTenbHOCTb UCNbITAHMIE ONPEAENAOT TakuM ke 06pa3oMm, Kak Npu NPOBEAEHUU UCMLITAHUSA Ha OT-
KPbITOM BO3[yXe.
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B 3aKpbITOM MOMELLEHNM YCTAHOBUBLLEWCA PEXUM AN UCMbITaHUIA 00ecneynBaTb nerde, Yem Ha oT-
KpbITOM BO3AyXe, HO Ans cTabunusaummn pexxuMma UCNbITYEMOrO KOMNJEKTOpa BCe e TpebyeTcs A0CTaTO4MHOE
BPEMS, YTO U PACCMOTPEHO B 8.6.

9.8 YcnoBusa npoBeaeHUA UCNbITaHUN

[omkHbl ObITb COOMIOAEHBbI YCIOBUSA, ONUCAHHBLIE B 8.3 ANA UCMbITAHUA HA OTKPbLITOM BO3AyXe, CO cre-
AYyROLWUMU ONONMHEHNAMMW:

- Tennosasa paguauna Ha NnoCKOCTN anepTypbl KONNEKTopa He AO0JNKHa NnpeBbilaTb aHanornyHoro 3Ha-
yeHust ANnst aGCOMIOTHO YEPHOTO Tena NpK TemnepaType OKpyxaloLLero Bo3ayxa 6onee yem + 50 Br/mZ;

- TeMnepaTypa BO3AyXa, BbIXOAALLETO U3 BEHTUNATOPA, HE JOIMKHA OTNNYATLCA OT TeMnepaTypbl OKpy-
warowero sosayxa 6onee yem Ha £ 1 K.

9.9 OGpa6oTka U npeacTaBrieHUe pe3ynbLTaToB

Pesynbkrarkl, aHanornyHblie NpMBeaeHHbIM B 8.8 ANt HAPY)KHOTO UCTILITAHUS, O0IKHbI ObITh NpeacTaBne-
Hbl HA NUcTax, popmaT KOTOPbIX NPUBEAEH B NPUNOXKEHUN A.

10 OnpepneneHune 3 heKTUBHON TENNOEMKOCTU U NOCTOSHHOW BPeMeHU
KOMnnekrTopa

10.1 OGwWMe nonoxeHus

SpdhekTnBHAA TENNOEMKOCTb U NOCTOSAHHAA BPEMEHM KONNEKTOpa ABNSAITCH BaXHbIMU NapaMeTpamu,
KOTOpbIE ONPEAENsOT ero XapakTepUCTUKy B NepexoqHOM NpoLecce.

OBbIYHO KONNEKTOP paccMaTpuBaloT Kak CyMMYy Macc npu pasnuyHon temneparype. Korga konnekrop
paboTaer, kaxxgas COCTaBnAloLLAsa KONSIEKTOpa NO-pa3HOMY pearupyer Ha U3MEHEHUEe ero COCTOSAHUSA, Takum
00pasom, NONE3HO PaCCMOTPETE APMEKTUBHYIO TENMOEMKOCTb AN KONMEKTOPA B LIENOM.

SdekTrBHAA TENNOEMKOCTb 3aBUCUT OT pexumMa paboTbl KONNEKTOpa U HE UMEET OAHOMO 3HAYEHUS.
PasnuyHble cnocobbl U3MepeHns Unu BblMUCneHnsa s eKkTUBHON TENNOEMKOCTU KONMMEKTOPOB Nokasanu, 4to
NOXOXWe pe3ynsrartkl MOTyT ObITb NOMYyYeHbl NPU UCNOMBL30BaHUM Pa3NUYHbLIX METOA0B. MeToa, OnucaHHbIi
Janee, peKkOMEHAYETCA NOTOMY, YTO OH SABNSAETCA NPOCTbIM. [pyron Metoa, KOTOpbli TpebyeT TOnbKO Tpa-
OULMOHHbIE CPEACTBA UCMLITAHMA, HE NCNOMb3YET NPOU3BOAHLIE NO BPEMEHMU (KOTOPbIE, MO CBOEI npupoae,
TPYAHO NOMyYUTb TOYHO) M AAET BOCNPOU3BOAUMBIE PEe3ynbTaThbl, KOTOPLIE MPEAOCTaBNEHbI B MPUNOXeHuu E.

Y KONnekTopoB OTCYTCTBYET HE TONbKO OAHO 3Ha4YeHue ahPEeKTUBHON TENNOEMKOCTU, HO U O4HOW NO-
CTOSIHHOW BpeMeHu. [na 60nbLUMHCTBA KONMNEeKTOpOB Hauborbluee BMUSHWE HA BPEMS MPOXOXAEHUS XUA-
KOCTM OKa3blBAET pacxof >XWAKOCTW. [pyrne CoCTaBnsaLMe KOMMeKkTopa UMEIOT UHbIe 3HAYEHUSI BPEMEHH,
BRMAOLME Ha 3PPEKTUBHYIO NOCTOSHHYIO BPEMEHU, KOTOPAast 3aBUCUT OT pexxuma.

10.2 OnpepeneHune 3(pHeKTUBHON TENJIOEMKOCTH KOSJSIeKTOpa

SdpekTnBHYIO TENNOEMKOCTL Konnektopa C, /K, BbIMUCASAIOT Kak CYMMY TENI0EMKOCTM BCEX KOM-
NOHEHTOB KonrekTopa (crekno, M1, >XnaKkoCTb TENNOHOCUTENS, N30NALNS), ABNAIOLLYIOCA NPOU3BEAEHNEM UX
Macchl 1m;, KI, TENNOEMKOCTU ¢;, [hi/kr - K, n BecoBoro koadhduuueHTa p;, no cnegyioweii hopmyre

C = Zp,m,o,
i

Becosoit koadhpuumeHT p; € {0,1} yuUTbIBAET TOT (HAKT, YTO ONPEAENEHHbIE SNIEMEHTbI TOMLKO YaCTUYHO
BOBMEYEHbI B NPOLIECC TENMOBOW UHEPLMK KONNEKTOpa. 3Ha4YeHUs p; NPUBEAEHbI B Tabnuue 2.

Tabnuuya 2 — 3Ha4yeHus BeCOBbIX KO3 HULMEHTOB

OnemMeHTbI p;
Mornowarolasn naHens 1
Msonauus 0,5
YKugkocTb TennoHocuTens 1
BHellHee ocTekneHne 0,01 a,
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OKOHYaHve Tabnumubl 2

OnemMeHTbI A
BTopoe ocTeknieHve 0,2 a|
TpeTbe ocTekieHne 0,35 al

MpumeyaHne — alykasbiBaeT BTOPO nNapameTp B BbipaxeHun MrHoBeHHoro KM wnm koadhdumumeHT Te-
NJIOBbIX MOTEPb. KorAa ero sHauyeHne TOYHO He M3BECTHO, MOXHO BOCMO/1b30BaTbCA CAeAytoLyMn annpoKCMaLoH-
HbIMW 3HAYEHVAMW, YTOObLI OnpeAennTb p-

- 7,5 (ognHapHOe ocTekneHue);

- 4 (aBOIiHOE OCTEK/IEHUE);

- 2,5 (TpoiiHoe ocTekneHwue).

AhhekTUBHAA TEN/I0EMKOCTb MOXET Takke ObiTb M3MEpeHa, NMPUMMEHSAS METOAWKMW, OMMUCaHHble B MpuU-
noxexHuun [,

10.3 MeTofuka ucnbiTaHWih NOCTOAHHOW BPeMEHM KoNnekTopa

McnbiTaHWe A0MKHO GbiTh BLIMOIHEHO HA OTKPbLITOM BO3fyXe WM C UCKYCCTBEHHbIM MCTOYHMKOM COJ-
HeuHol paguauun. ConHeuyHas pajualus Ha MIOCKOCTWM anepTypbl KOSJIEKTOpa AO/KHA 6biTb Gosee yem
800 BT/M2 XnfKocTb TENSIOHOCUTENS [LOSKHA NPOXOAWUTL Yepe3 KOJIIEKTOP C Takoi e CKOPOCTbi, Kak npu
UcnblTaHWAX Ha Tensoeoi KM, konnektopa. Aneptypa Ko/ijiekTopa fo/KHa 6biTb orpaxaeHa OT COIHEYHO
pagvauum nNocpeicTBOM COJHLEOTPAXKAILWEro NOKPbLITUS, U TemnepaTypa XUAKOCTU TeNIOHOCUTENS BO BXOA-
HOM OTBEPCTUM KONINEKTOPA [O/KHA GblTb NPUGAM3UTENILHO PaBHOI TEMNepaType OKpYyXatlolero Bo3gyxa.
Mpy OCTMXEHUU YCTAHOBMBLLETOCS PexXumMa NokKpbiTMe A0/MKHO 6biTb YAa/IeHO W U3MEPEHUs MPOAO/IKEHbI [0
LOCTVXEHNA HOBOTO YCTAHOBMBLUErocs pexuma. NpeanonaraeTcs, YTO YCTAHOBUBLUMUIACA PEXUM HACTymuA,
Korfa BbIXOfHasi TeMnepaTtypa XWAKOCTU M3MeHsieTCs MeHblue, Yem Ha 0,05 K/MuH. Cnegytoline BENUUMHLI
[O/KHbI 6bITb U3MepeHbl B COOTBETCTBUU C pasaesiom 6:

- TemnepaTypa Ha Bxofie Konnekropa tjin\

- TemnepaTypa Ha BbIXo4e Kossiektopa te\

- TemnepaTypa OKpyxatoliero sosayxa tg.

10.4 PacuyeT NOCTOSAHHOW BpeMeHU Konnektopa

PasHOCTb Mexnay TemnepaTypoil Ha BXOAEe KOJI/IEKTOpa W TeMnepaTypoii okpyxawuieli cpeabl te- ta
[o/mkHa OblTb onpefeneHa B TeYeHMEe NPOMEXyTKa BPEMEHW C MOMEHTa Hayas/lbHOro YCTaHOBUBLUEroCs COo-
CTOsIHWA (te- t a)u 40 BTOPOro yCTaHOBUBLLErOCA COCTOAHUA (te- t g2 (CM. PUCYHOK 4).

MOCTOSIHHYIO BPEMEHU TC KO/IIEKTOpa ONpPeAensiloT kak obliee 3aTpayeHHoe BpPemsi Mexay MOMEHTOM
CHATMSI NOKPLITUS ¥ MOMEHTOM, KOrAa TeMnepaTtypa Ha BbIXofe KO/eKTopa NoBbiCMTCA Ha 63,2 % OT UTOro-
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BOTO YBE/IMUEHUSI TeMMepaTypbl B UHTepBasne oT (te- ta)0ao (te- fa)2. Eciv BpemMsl peakuun TeMnepaTypHbIX
[laTUMKOB CYLILECTBEHHO MO CPABHEHUIO C NOCTOSIHHOM BPEMEHM KO/MIEKTOpPa, €ro ciefyeT yUunTbiBaTh Npu Bbi-
UMCNIEHUN PE3YNbTATOB UCTILITAHWIA.

11 YrnoBoi KO3 uLUMNEHT KOJIMIEKTOpa

11.1 O6wwue nonoxeHus

3HayeHne ahPeKTUBHOIO NpomnssBefeHns KoadhuuneHTa norioweHnsa n koadguueHTa nponycKkaHms
(Ta)e MOXET ObITb 3aMeHEHO 3HaYeHneM 3(pPeKTUBHOIO Npoun3BeeHns KoahuLneHTa NoraoweHns n Koag-
dhmumneHTa nponyckaHus 4is NPSAMOI COMHEYHOW pagvauun npyv BEPTUKaSTbHOM nageHun {L)en npu ycnosuu,
4TO B ypaBHEHWE BBEAEH APYroi KoapnUMEHT, Ha3BaHHbIN YrnoBbIM KoadduumeHToM K(

4G =F KO(za)en-UGtmGta. 37
Takum 06pa3om, A41s NJ0CKOro Kosnekropa
(ta)e =Ke(ta)en. (38)
PucyHok 5 nokasbiBaeT uameHeHve Ke oT yrnia nageHus ans AByX CO/THEUHbIX KOMEKTOPOB.

YrnoBoii koaghduLmMeHT

PucyHok 5 — Tunosble 3aBMCMMOCTU KoadhdmumeHTa K, oT yrna nageHust

MpPUMEHNTENBHO K METOAMKE UCNbITaHMi cmbic/l KO COCTOUT B TOM, YTO 3HauYeHuss adhdhekTUBHON Tenno-
€MKOCTU onpenenstoT A8 KONEKTOPOB C BEPTUKa/IbHBIM UM MOYTU BEPTUKa/IbHbIM NafeHWeM COMTHEeYHOro
n3nyyeHust. Moatomy Ana NAOCKMX KOIEKTOPOB TOYKa nepeceveHus kpvsoi KM ¢ ocbio opavHaTt paBHa
F'(xa)en. Ana onpepenexns 3HaveHnmsa KO, obecneymsalowiero paboty kossekropa B LUMPOKOM Auarna3oHe yc-
NOBWI UMM BPEMEHW AHS, HYXHO MPOBECTM AOMOSIHUTE/IbHOE UCMbITAHUE U CMO/b30BaTh ypaBHeHne (34).

MpumeyaHne — YpaBHeHVsi, NPUBEAEHHbIE B J@HHOM nodpasfene, nNpeActasfieHbl B eavHuiuax tm u Ae. OHu
TaKkKe MOryT GbITb MPEeACTaB/EeHbl, UCMOML3YSA eanHULbl ejin unan Ag. Metog Ans nepesoga U3 ogHol hopMbl B ApYryio
npegocTasneH B 8.8.4.

11.2 W3mepeHue yrnoBoro KOs uLMEHTa B YCIOBUAX UCKYCCTBEHHOTO UCTOYHMUKA paamauum

[ns namepeHns KO MOXHO MCNoOb30BaTb TOIbKO UCKYCCTBEHHbIE UCTOYHUKM paguaunu.
Konnumaumsa pgomkHa 6biTb Takoi, 4Tobbl He MeHee 90 % WCKYCCTBEHHOW pajuauun B NGO Touke
Ko/iekTopa noctynaso ¢ yrnom nageHus B 20° unv MeHee.
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11.3 Metoamka ucnbiTaHumn

McnbiTaHue CONMHEYHOro KOMeKTopa Ans onpeaeneHust yrinoeoro koadduumenta moxert ObiTh caena-
HO OZIHUM U3 ABYX MeTOA0B. OAHAKO B X0A€ KaKAOro U3 UCMbITAHUIA OPUEHTaLUA KOMNeKTopa AOMkHa ObiTb
Takon, YToObI KONNEKTOP YASPKUBANCA B Npeaenax + 2,5° yrna nageHus, AnNA KOTOPOro NPOBOAAT NPOBEPKY.

[na konnekTopoB (Hanpumep, BaKyyMHbIX TpyOuaTbix), AN KOTOPbIX BO3AENCTBUE Yrna NageHusa He
CMMMETPUYHO C HaNpaBneHWeM nageHusi, He06XoaAUMO U3MEPUTL BNUSIHWE YINOBOTO koadhduumerTa ans 6o-
riee 4em OAHOTr0O HanNpPaBNEHUs, YTO yKa3aHO B NpUNoxeHum E.

11.3.1 Metoa 1

3TO0T METoA NPUMEHUM ANA UCMLITAHUIA B 3aKPLITOM MOMELLEHUMN C UCMONB30BAHUEM UCKYCCTBEHHOMO
MCTOYHMKA C XapaKTepucTukamm, onpeaeneHHbIMU B 9.2, Ny Ha OTKPLITOM BO3AyxXe C UCNonb3oBaHWeM noa-
BMDKHOTO UCTILITATENbHOIO CTeHAA (KPenaT ansTtasuMyT KONMEKTOp) Tak, YToObl KONNEKTOP MOT ObITb YCTAHOB-
TeH NpOU3BONbHLIM 06Pa30M K HanpaBNEeHUIO NaAAIoLLE CONHEYHOW paauaLmu.

Konnekrop gomkeH ObiTb OPUEHTMPOBAH TAakMM 00pa3oM, UTOObI UCMLITYEMbIN YFON NageHua mexay
HUM U NPSIMOI CONIHEYHOM paauauuen Ans YeTblpeX YCIOBUM UCNbITaHUI A0IKeH ObiTb NpubnuanTenbHo 0°,
30°, 45°m 60° cooTBeTCTBEHHO. PekoMmeHayeTcs, UToObl 3TM 3Ha4YEHUS ObiNU YCTAHOBNEHBI B TEYEHUE LIENOTro
AHSA. [iNsi HEKOTOPbIX KONNEKTOPOB C HEOOBLIMHLIMM ONTUYECKUMU pabouuMK XapakTepucTukaMm MoryT ObiTb
HEeoOX0AMMbI APYTUeE YIMbl.

CpeaHIo TEMNEPaTypy XXUAKOCTU TEMIOHOCUTENSA HEOOXOAUMO KOHTPONMPOBATL HACTOMNLKO TLLATENb-
HO, HacCKONbKO BO3MOXHO (NpeanoututenbHo B npeaenax + 1 K Kk okpyxatowen temnepartype). YeTbipe oT1-
AenbHbix 3Ha4YeHuna KM aomkHo 6biTb onpeaeneHo B COOTBETCTBUM C 8.4.

11.3.2 Metop 2

3TOT METOA NPUMEHUM AN UCMbITAHWIA HA OTKPLITOM BO3AYXE, UCMOMb3ysl CTALMOHAPHbIW UCTbITATENb-
HbI CTEHA, HA KOTOPOM OPUEHTALMA KONMNEKTOpa OTHOCUTENbLHO HanpaBneHUsl NaaatoLLein CONHEYHON paau-
auun He perynupyercs (3a UCKIIOYEHUEM KOPPEKTMPOBKU HAKIMOHA).

CpefHIo TEMNEpaTypy XMAKOCTM TENNOHOCUTENS HEOOX0AMMO KOHTPONMPOBaThL B npeaenax + 1 K or
OKpy>xatoLLen Temneparypel. 3HaueHne 3hEKTMBHOCTU AOMKHO ObITh ONpeieneHo Takum CnocoOoMm, YTOObI
OfHO 3Ha4eHue ahPEKTUBHOCTM BbINO B3ATO Nepes COMHEYHbIM NOMNyAHEM, a ApYroe — Nnocne COJIHEYHOro
nonyaHa. CpeaHun yron nageHus mexay KONsnekropom U COMHEYHbIM Ny4oM Anst 060X usMepeHuin Heobxo-
AWMO COXPaHATE NOCTOSAHHBLIM. OPAEKTMBHOCTL KONMEKTOPA ANA ONPEeAEneHHOro yrna nageHua dyaet onpe-
JerneHa Kak cpegHeapuMeTu4eckoe AByX 3HAYEHUIA.

3HayeHue ahPEKTUBHOCTU AOIMKHO ObITh ONpeaeneHo B COOTBETCTBUM C METOAOM, ONUCAHHbLIM B 8.4.
Kak u npu Metoae 1, 4aHHbIe AOMKHBI BbITb COBpaHbl AN YrioB nageHusa npubnuautensHo 0°, 30°, 45°u 60°.
Onsi HEKOTOPBIX KONMMEKTOPOB C HEOOLIYHLIMU ONTUYECKUMU PaBounMK XapakTePUCTUKAMU MOTYT ObiTb He-
06xoauMBIMW APYIWe Yrbl.

MpumMeyvaHue — Tpebyercsa Gonblue onbiTa, YTOOLI NOATBEPANUTL, YTO A@HHLI METOA NPUMEHUM AJ1sI KOJeK-
TOPOB crieLmarnbHbIX FEOMETPUIA, Takux Kak BakyyMHble Tpyb4aThle KOnnekTopsl.

11.4 PacueT yrnoBoro koagguumueHTa Kosnsnekropa

HesaBucumo ot metoga ucneitaHui (cMm. 11.3) 3HadeHuss Tennosoro KM, konnekropa AOMkHbI ObITb
onpeaeneHbl AN KaKaoro 3Ha4YeHus yrna nagenust. 4ns 06bl4HbIX MNOCKMX KOMNEKTOPOB UCMbITAaHUSA J0CTa-
TOYHO NPOBECTU ANs yrnoB nagexus 0°, 30°, 45°n 60° (HEOOXOAMMO OTMETUTb, YTO CTaHAAPT, UCMONb3YIOLUMI
9TOT METOA UCMbLITAHUIA, MOXET TPeboBaTh, YTOOLI K, OblN U3MEPEH ANA PA3NUYHLIX 3HAYEHUI Yrna nageHus).
CpeaHIolo TeMneparypy »UAKOCTU HeobxoaumMo noaaepxuBatb GnM3KoW K TeMneparype OKpy)<atoLen Bo3-
AYLLUHO# cpeal, 4Tobb! (f,, —t,) = 0.

CootHowenne mMexay K, u KM seirnsaaut cneayoumm obpasom:

_ NG
Ke Fr(t)en l

(39)

Koraa F(ta),, OyaeT nonydeH, kak To4ka nepecedeqns KpuBoii K ¢ oCbio OpauHaT, TO 3HadYeHus K,
MOryT GbITb BbIMUCHNEHBI ANt pasnuYHbIX YrnoB nagexus (cm. 11.3). Ecnu cpegHsas Temneparypa XuakocTu
He MOXET ObiTb NoaAePKeHa Ha YPOBHE TEMNepaTypbl OKPY)XAIOLLEN Cpefbl C TOYHOCTBIO £ 1 K, pacdet U,
AOIMKeH ObITb CAenaH ANs YCNOBMIA UCMLITAHNSA, U KaX0e 3Ha4eHne K, AOMKHO ObiTb BLIMMCMEHO KakK

yle +FR[ti"(_;taj
Ko= s (40)

21



MNHCT 41—2015

B apyrom cnyyae kaxgasa Touka AaHHbIX MOXET ObiTb 0TOBpadkeHa Ha rpadpuke ¢ kpusoii KM, onpe-
JeneHHON B COOTBETCTBMM C pasgenamu 8 u 9, n KpUBON, NPOBEAEHHON Yepes KaKaylo TOUKY, napannensHo
kpuBoii KIMNM, 4o nepeceyeHns C OCblo y. 3HAaYEHNA Ha NepPeceYeHmn ¢ y ABnaTca 3HaveHnamm KM, kotopele
ObIny NONy4YeHbl NPY KOHTPONMPOBAHMU TEMNEPATYPbI XKUAKOCTU HA BXOAE PaBHOW TeMnepartype oKpyxatoLle-
ro Bo3ayxa. osroMy aTu 3Ha4eHus MOryT ObITb UCMOMb30BaHbI BMECTE C ypaBHeHneM (40) ans Toro, 4Tobbl
BbIMUCMUTL Pa3nUYHbIe 3Ha4YeHNA K.

12 OnpepeneHue nepenaga AaBreHUs NONepekK Konrnekropa

12.1 OGwWMe NnonoxeHus

Mepenas aaBneHUs NONEPEK KOMMEKTopa MOXKET ObITh BAXKHLIM AN NPOEKTUPOBLUMKOB CUCTEM COMHEY-
HbIX KOMMEKTOpOoB. XXUAKOCTh, 0GLIMHO NPUMEHSIEMAs AN AAaHHOIO BUAA KOMMEKTOPA, AOMKHA ObiTh MCMOMbL-
30BaHa W AN UCnbITaHus.

Ons Toro ytobbl onpeaenuTbL TUMOBOI AMaNa3oH NepenajoB AaBREHUsi, HEOBXO0AUMO UCMONb30BAaThb
pasnuyHble 3HAYEHMSI PACX0aa UAKOCTH.

12.2 UcnbiTaTtesibHas ycTaHOBKa

KonnekTop fomKeH ObITb YKPENNeH cornacHo TpeboBaHusAM pasaena 5 u COeIMHEH C UCTbITATENbHbIM
KOHTYPOM, KOTOPbI COOTBETCTBYET pasaeny 7, Xotsi TpebyeTca MeHbLUIe annapatypbl Ans ONpeaeneHus nepe-
naga gaeneHus, Yem Anga ucnoitaHua K konnekropa.

YKnakocTb TennoHOCUTENS AOIHKHA LUPKYNMPOBAaTh OT OCHOBAHUSA 0 BEPLUMHbI KOMMeKTopa, u ocoboe
BHUMaHMe HEOOX0AUMO yAENUTbL BbIOOPY COOTBETCTBYIOLLMX NpUCNocobnennii Tpybonpoeoaa B TOYKax BXoaa
1 BbIXOAa KOMMeKTopa, Kak onpeaeneHo B 7.3.

12.3 MoagroTtoBKa KosnseKkTopa

YKnakocTb AOMKHA ObITb NPOBEPEHA B LENSAX rapaHTUK €€ YUCTOThI.

Konnektop gomkeH OblTb BEHTMNMPYEM BO34YXOM MNOCPEACTBOM BO3AYLUHOMO BbINYCKHOIO KnanaHa unm
APYrMX NogxoasALLmMX criocoboB, TaknX Kak yBenMYeHne pacxoaa XuakocTu B Te4eHME KOPOTKOro nepuoaa, Ans
TOro Yto6bl yOpaTb BO34yX U3 KOMNeKTopa.

12.4 MeToauka UcnbIiTaHUN

Mepenan paBneHus Mexay COeaMHEHAMU BBOAA M BbIBOAA KOMNNEKTOPA AOIMKEH ObITh OnpeseneH ans
AunanaszoHa pacxoaoB, KOTOPbLIW MCNONbL3YETCA B peanbHON paboTe CONMHEYHbIX CUCTEM TennoCHaBXeHUS.
Mpu oTcyTCTBUU ONpeAeneHHbIX PEKOMEHAALMI 3rOTOBUTENS MO pacxoay, U3MepeHus nepenaga AasneHus
JOIDKHbI BbITb CenaHbl No AnanasoHy pacxogos ot 0,005 go 0,03 kr/c Ha 1 M2 NnoLaau KonnekTopa.

JomkHbl 6bITb cAenaHbl No KpaHen Mepe NATb U3MEPEHUI 3HAYEHUI, OAWHAKOBO pPa3MELLEHHbIX No
AuanasoHy pacxoaa.

12.5 U3mepeHusn

Crieayiolme AaHHble AOMKHbI GbITb U3MEpPEHbl B COOTBETCTBUM C Pa3aenom 6:

- TemnepaTypa >XUaKoCTH Ha BXOAE KONnekTopa;

- pacxoj XuaKocTu,

- nepenag AaBreHus XUAKOCTN TENNOHOCUTENS MEXAY COeAUHEHNSIMM BXOA4A U BbIXoAa KomnekTopa.

12.6 Mepenan paBrneHus, Bbi3BaHHbIA (PUTUHIAMKN

FapHUTYpAa, Ucnonb3yemas Ans U3MepPEHNS AaBNEHUS XXUAKOCTU, MOXKET cama CIY>XUTb NPUYUHON nepe-
naga aasneHus. Hyneeasi npoBepka npu nepenasae 4aBneHust 4omkHa ObITk caenaHa cnegyowmM o6pasom:
cneayet ybpaTb KONNEKTOP U3 XKMAKOTO KOHTYPa U MOBTOPUTL UCMLITAHUS C U3MEPSIOLLMMU AABEHUE YCTPOIi-
CTBaMM, HEMOCPEACTBEHHO CBSA3AHHLIMU BMECTE.

12.7 YcnoBusi ucnbiTaHUm

Pacxoa »uaKocTn BO BpeMs UCNbITAHUI AOIMKEH ObITb MOCTOSAHHLIM — B Npeaenax + 1 % oT HOMUHanNb-
HOrO 3HaYEeHUs.
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Bo Bpemsi ucnbiTaHuin Temneparypa TENNOHOCUTENSA HAa BXOAEe AOMKHA ObiTb MOCTOSHHOW (MOXET U3-
MEHATLCA B npegenax = 5 °C). UcnbitaHme Heo6xoaumo NpoBOAUTL NPU Temnepartype, OTNNYAIOLWENCS He
6onee yeMm Ha £ 10 °C OT TeMnepaTypbl OKpy>KatoLlero sosayxa. McnbltaHua nepenaga gaBneHus npu apyrux
3HaYEHMAX TeMnepaTypbl MOTYT ObITb BaXXHLIMK AN XUAKOCTEN TEMMOHOCUTENS HA OCHOBE Macna.

12.8 BbluucrneHue v npeacraBneHue pesynbTaTtoB

Mepenag aaBneHust 4OMXKEH ObITb NPeACTaBNEH rpachuyecki, kak pyHKLMS pacxoaa >KMAKOCTM ANS Kax-
[10T0 BbIMOMHEHHOIO MCMbITaHNS (CM. NPUOXEHNe A).
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MpunoxeHnue A
(o6sa3aTrenbHoOE)

dopmMa NPOoTOKONa UCNbITAHUN

A.1 CumBOnbI U eAUHULbI U3MepeHUna

Ko3dopULIMEHT TennoseIx noteps npu (T,,— T,) =0,

3aBUCMMOCTb KO3 PULMEHTa TENMOBLIX NOTEPb OT TeMMNepaTypsl,
nnowaab nornoLatoLeil naHenu KonnekTopa,

nnowaab anepTypel Konnekropa,

obLas nnowagb Konnekropa,

onTuyeckas Bo3ayLLUHasa Macca,

KoShhULMEHT apdekTnBHOCTM KonnekTopa (KMAO) (B 3aBUCMMOCTHM OT BETpa),
KOHCTaHTa A5 BblMACIIEHNs MogudmMKaTopa yrna nageHuns,
KO3(hPULIMEHT TennoBeIX noTepk Npu (T, — T,) =0,

KosthdULMeHT nonesHoro fenceteus (KMQ) konnekropa,
KoadhpnLIMEHT TennoBeIX NoTepk konnektopa npu (7, — T,) =0,
3aBUCUMOCTb KOAhDULMEHTa TeMNOBLIX NOTEPb OT TeMnepaTypbl,
3aBMUCUMOCTb KOSPPULIMEHTa TEMNOBLIX NMOTEPL OT CKOPOCTU BETPA,
3aBMCMMOCTb KOShDULMEHTa TeMNOBLIX NOTePb OT TemnepaTypbl Heba,
ahdekTUBHAA TEMITOEMKOCTb,

3aBucumMocTb Kl oT ckopocTu BETpa Npu HyreBbIX NOTEPSIX,
yAensHas TennoeMKoCTb TENOHOCUTENS,

adpheKTUBHAsA TeNNOEeMKOCTb Konnekropa,

faTa,

ANTMHHOBOSIHOBOE n3ny4deHue (A > 3 MKM);

ANMHHOBOMHOBOE U3lyYeHWe Ha HaKoHHYIO MNOLWaAKY Ha OTKPLITOM BO3AYyXe,
AINMHHOBOMHOBOE U3ITy4eHue,

KkoapPULUEHT popMbl M3NydeHUst (Mnn KoadpPULMEHT BUAUMOCTH),
Ko3apPULMEHT adpheKTUBHOCTU KONNEKTOpa,

nonycdepu4eckoe COITHEYHOE U3NyYeHue,

cyMMmapHas nofnycgepunyeckoe CofHeYHOE U3nyyeHue,

nonesHoe UanyyeHue,

npsMas coriHeyHasi paguauus,

paccesiHHasn (audpdpyaHas) conHedHas paguavms,

MeCTHOE BpeMs],

yanoeol koaghgpuyueHm;

yenoeol koagbghuyueHm Ans NpsAMon paguauuu,

yenoeol koaghgbuyueHm ansa auddy3Hon paguaumu,

Pox(m=3 - K1),
Br(M2 - Ky
Pox(m~2 - K1),
cm

Pox(kr=1 - K1),
LxK;

I., MEC., YUCTIO;
Br/M~Z

Br/M2;

Br/mM2;

Br/M2;
Br/M~Z
Br/M2;
Br/mM2;

Br/M2;
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m  MaccoBbli pacxXof XKUAKOro TemnroHocuTens, kr/c1:
Q nonesHas MOLWHOCTb KOMNNEKTopa, Br,
Q; MOLWHOCTbL NOTepb KomekTopa, Br,

SF  3anac npo4HoOCTH,

t BpeMS, (o

t, TemnepaTypa OKpyXatoLlero Bo3ayxa, °C;

tdp aTMocdpepHag TeMneparypa TOYKU pochl, °C;

t, TemnepaTypa Ha BbiX0/le KOMrneKTopa, °C;

t, TeMmnepaTypa Ha BXofie Komnekropa, °C,

t, CPEAHAs TemnepaTypa XMAKOro TensIOHOCUTeNs, °C,

t,  TemnepaTypa usnydeHus B arMocdepe, °C,

ts4g PaBHOBECHaA Temnepatypa, °C,

T  abconioTHas TeMnepartypa, K

T, TemnepaTypa OKpyXaloLlero Bo3ayxa, °C;

T;, nNpuBefeHHas pasHOCTb Temnepartyp [T7,= (t,, — tg)/G*], M2 - KBrT;

T,  TemnepaTypa aTMoccepbl UNu SKBUBalIEHTHasA TeMnepaTypa UsnyveHns B atMocdepe, K;

U n3MepeHHbIN ko3P MOULMEHT NOMHLIX TEMMOBLIX NOTEPb KONNEKTOPa, OTHECEHHLIN K T7,,, Br(m2 - K- );

U, Ko3(phnUMeHT NorHLIX TEMSOBLIX NOTEPL KOMNEKTOpa ¢ NOCTOAHHOM TeMnepartypon MM ¢, Br(m—2 - K1)

u CKOPOCTb BO3AYLUHOMO MOTOKA, mct;

V;  0oObeM XuaKkocTu B KOMNneKkrope, m3;

Ap  pasHOCTb AaBNeHUs MEX/AY BXO[IOM U BLIXOAOM XUAKOCTU KONNeKTopa, Ma;

At BpeMeHHOW uHTepsan, c

AT pasHoCTb TemnepaTyp MeXAy BbIXOAOM 1 BXOAOM XUAKOCTU KomnekTopa (f, — t;,), K;

o KO3(hPULNEHT NOrMOLEHUSA COMHEYHOrO U3NYYEHUS;

B Yron HakIoHa MiTockOCTU OTHOCUTENbBHO MOPU3OHTaNBLHOIO NOMOXEHNS, rpag,;

Y asuMyTarnbHbIi yron, rpag,;

€ KoadhpULMEHT nonycdepru4eckoro U3nyyeHus,

® YacoBOW COSTHEYHBIN yron, rpag,;

0 yron nageHus, rpag,

() LunpoTa, rpag;

A L1Ha BONHbI, MKM;

n addekTnBHOCTL KonnekTopa (KMM), no oTHOLWEHUIo K T,

Ny 3ddekTuBHOCTL KonnekTopa (KMA) npu HyneseIX NoTepsx (n npu T3,= 0), N0 OTHOLIEHMIO K Ty,

6 noctosiHHas CTedaHa-bonbLMana, Br(M~2 - K4):
MIOTHOCTb XUAKOCTW TEMMOHOCUTENS, kr/m=3;
NOCTOSIHHAs BPEMEHMW KOMMeKTopa, c

T, KOI(hPULMEHT nponyckaHus;
(ta)g 3ppeKTMBHOE Npon3sBefeHNe KoahPULIMEHTa MOMTOLLEHNS U KOB(PULMEHTa NPONYCKaHNS,

(10) 2P PEKTUBHOE Npon3BeeHNe KOIPPULMEHTa NOMMOLLEHNA U KOadpULMEHTa NponycKkaHus ANs And-
Py3HOI CornHe4YHOW pagunauuu;

(tW)gn,2PhekTUBHOE NponsBeaeHNe KoahduLMeHTa NOrNoLeHUs 1 KoadduLMeHTa NponyckaHna ANs Nps-
MOW COMHEYHOW pagnaumn npu BepTUKanbHOM NajeHn CoNMHEYHOro UsnyyveHus,

(tW)gg 3P hekTUBHOE NponsBeeHNe KO3PDULMEHTa NOTMOLEHUS N KoaddnLUMeHTa NPonycKaHNA NS nps-
MOW COMHEYHON pagunauuu ¢ yriom nageHus 6.
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Mpotokon ucnbiTaHnn

MAaeHTUPUKaUMOHHBIA HOMEpP CONMHEYHOro Komnmnekropa

Nei

VICTIBITAHNS MPOBEIEHDL. .. ...« ettt et et e et ettt e et o et et e et ettt e e et e e e et e et o e e e e e ea et eee eeeaes
AP it e e e e e e
Oata.............o.e.e Ten. DAKC....oeeviiieeiiine e Tenekc..........coooivveieiiin,

26

A.2 OnucaHue conHe4yHOro Konnekropa

A.2.1 HasBaHME MPOMIBOMMTEIIA M. .. . ..ottt et et et e e e e e e e e

MOAENb COMHEUHOTO KOTIIEKTOPA. .. ... cet ettt eeetee et et e eeeee e ee e e e e e et e e e e e e e e e e e eee eeeeenaes
A.2.2 ConHeuHbIi Konnekrop

Tun: Mnockuin O BakyyMHbii TpyGuaThii O Opyron O
OBLUAR MAOLUBAD. . . - - .« o oot ettt e e e e e e M2,
TIROWABAD @NEPTYP . . oottt ettt e e e e e e e et e e e M2,
MRowamb T M2
UMCRO MOKPBITUM . . . . . oottt et e e e e e e e e e e e e
MaTEPUAM MOKPBITUS . . . . . o oottt e e e e e e e e e e e e e e e e e e e e e
TOMWMHE MOKPBITUR. . . o . o ettt et et et et et e e e e e e e e e e e e e e MM.
UNMCIO TPYD MMM KAHAMOB . . . . o oottt et et et et e e e e e e e e e e e e e e e e e e
LnameTp TPYObl UMM PA3MEPBI KAHAMA . . . . o . oot et ettt e e e e e e e e e e e e e e MM.
LLIEF TPYOBBI MIIM KBHAIA. © . . o v oottt et e e e e e e e e e e e e e e e e e e e e e MM.
A.2.3 TennoHocutenb

Tun: Boaa O Macno O Opyroi O
YKasaHWA (QOMOMHEHUA U T [lL) . . . o ottt ettt e e e e e e e e e e e
ANBTEPHATUBHBIA TEMIMOHOCUTENB . . . .ottt ettt e e e et e e e e e e e e e e e
A.2.4 ABcopbep
Yy =T o =T P
OBPabOoTKa MOBEPXHOCTM . . . ..o\ttt et et et e et e e e et e e e e e e e e e e e e e e e e
TUR KOHCTPYKLIMM . o oo e et e e e e e e e e e e e e e e e e e e e e e e
KOMUUECTBO KAKOCTU . . o ottt ettt e e e e e e e e e e e e e e e e e e e e e e e e e n
Bt HETTO . . o Kr.
PaaM bl . . MM.
A.2.5 Tennousonauua n o6LIMBKa
TOMUMHE TEMIIOUBOTALMY .« . o o ettt et e et e e e e e e e e e e e e e e e e et e e e e MM.
MaTEPUAI MBOTIAILIMM . . . . o ottt e et e e e e e e e e e e e e e e e
MaTEPUAI OBLUMBKM . . . . o vttt et et et e e e e e e e e e e e e e e e e
MonHasa macca KOMNeKTopa 683 MUAKOCTU . . . .. oottt it ettt e e e e e e et MM.
[aBAPUTHBIE PABMEDPDBI . . . o vttt ettt et e e e e e e e e e e e e e e e MM.
Pa3MEPbl @MEPTYPBI . . o . ottt e e e e e e e e MM.
MaTEPUAI YIFOTHUTEIIN . . o ottt et et et e e e e e e e e e e e e e e e e e e e e e e e e e e
A.2.6 OrpaHuyeHus
MakcumManbHas TeMnepaTypa SKCMMYATALMM . . . . . . . oottt et e e et e e e e e e e e e °C.
MaKCUMaIBHOE Aa@BIIEHUE . . .. . . ot et e e e e e e MNa.
JPYTUE OTPAHUMEHMSE. . . o oottt e et e e e e e e e e e e e e e e e e e e

A.2.7 CxemaTUyeCKuUii YepTex KonnekrTopa (npn Heobxo4MMOCTH NPUKPENUTL OTAENBLHYIO CTPaHULY)

A.2.8 dotorpacms konnexkropa (Npu HeobxogMMOCTHN NPUKPENUTL OTAENBHYIO CTpaHuLy)

A.2.9 KoMMeHTapuM K NpoeKTy KonsnekTopa (npu HeobxoaMMoCTU NPUKPENUTL OTAENBHYIO CTpaHULYy)

A.2.10 CxemMaTHMyeCKUil YepTeX MOHTaXa Konrnekropa (npu HeobxoA4MMOCTU NPUKPENUTL OTAENbHYIO CTpaHuULy)
CoobuTh ntobble 0cobeHHOCTU MOHTaxa

A.3 MrHoBeHHbiM KINO

A.3.1 Metoa

YcTaHOBMBLUMECS YCIMOBUS Ha OTKPLITOM BO3fyxe

YcTaHOBMBLLWECH YCNIOBUSA BHYTPU NOMELLeHUs

A.3.2 Cxema ucnbiTaTenbLHOrO KOHTYpa (Npu HeobxoAMMOCTU NPUKPENUTL OTAENbHYIO CTPaHULY)
A.3.3 Pesynbrarbl UCMbITAHUA, UBMEPEHHbIE U NOMYYeHHble JaHHble

Wvpota........ocooiiiiiiL Honrota................o.o..
HaknoH konnekropa............. ° A3umMyT KonnekTopa...........
MecTHOe Bpems nonygHs. ......
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Tabnuuya A1 — PesynbsraTel UCNbITAHWA, MU3BMEPEHHBIE faHHbIE

[ara, LT, G G4/G, E t u, ts to—tp M.

ar

’ L,
rr/MM/An 4, MUH B1/m2 % Br/m? °C mic °C K Krle

Tabnuuya A2 — Pe3ynbratel UCNbITaHUSA, MOMYYEHHbIE AaHHbIE

[Oara, LT, b Cr : _ o n ife} mn Na
rr/mMw/an 4, MUH °C Ix/(kr - K) @, tm ~a , fin —ta e A
BT G ¢

MpuMeyaHune— CoobLuTL 0 NtoBoit BEICOKOR TeMNepaType Npw NpeaBapuTensHoit 06paboTke unv npoLeay-
pax U3MepeHUst UCKYCCTBEHHOTO COMTHEYHOTO U3TTyHeHUs.

A.3.4 Kpusasa mrHoBeHHoro KIN[, ocHoBaHHas Ha NONHOW NMoLwaau U cpeaHel TeMneparype TennoHocuTens
A.3.4.1 JlnHelHas annpokcumaLmns AaHHbIX

_ Q
MrHoBeHHoe KINM, onpeaeneHHoe no "e = AsG’

MonHas nnolLasb KoNneKTopa, NCMonb3ayeMas ANA KPUBOA. . . . .. .. ... ............................... M2,
Pacxofi KUAKOCTH, UCMOML3YEMBIi BO BPEMS UCTIBITAHUA. . . . . . .o oo kr/c.
Mnow@ab Tl M2,

MrHoBeHHbIA KM, %

100
80 —
60 —
40

20

0,|02 0,:)4 0,66 0,|08 0,|10 0,|12 0,|14
(t - t,V/G, (M>-KYBT

JIvHeitHan annpokcuMauus gaHHbix: Mg = Nog — UG%
oY s S
UG = e e e et e e BT/(M2K)
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28

A.3.4.2 Annpokcumaums gaHHbeIX 2-70 nopsgka

— Q
MrHoBeHHoe KT, onpegeneHHoe no =—.
[, onpea e AG

MonHas nnowab KonnekTopa, UCnonbayeMas ANA KPUBOW. . .. ... .ot ottt e M2,
Pacxog XUAKOCTU, NCMOMb3YEMbIA BO BPEMS MCTIBITAHUS. . . . .. oottt ettt e e e e Kr/c.
MRoWamb Tl .« e e e M2,

MrHoBeHHbIA KM, %

100

80

60 —

40 -

20

T T T 1 T T T
0,02 0,04 006 0,08 0,10 0,12 0,14
(t, - t,VG, (M>-K)Br
o tpty = (tn—ta P

Annpokcumauma AaHHblX 2-ro nopsaka: Ne = Noc — @16 - &6G
ﬁOG P
BT BT/(M? - K)
BT BT/(M? - K)

MpumMmeyvaHne — 3HayeHne G, UCMOMb3yeMoe A8 annpokcuMaLmMi 2-ro nopsajka, pasHo 800 B/m2.

A.3.5 KpuBasa mrHoBeHHoro KI[, ocHoBaHHasA Ha NONHON NNoOLWaAu U TeMnepaTtype Ha BXoe B KONneKkTop
A.3.5.1 JlnHeiHasa annpokcuMaums gaHHbIX

MrHoBeHHoe KI[, onpeaeneHHoe no ng =

AG
MonHas nNnoLasb KONNeKTopa, MCNOMb3YeMas ANA KPUBOM. . . . . ..o M2
Pacxof, XWUAKOCTH, UCMOMb3YEMbIi BO BPEMS UCTIBITAHUS. . . . . o\ oo oot et kric.
Towamb Tl .o M2,
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MrHoBeHHbI KNI, %
100 —

80 —

60 —

40

20

[ | [ [ [ [ [
0,02 004 006 008 010 0112 0,14
(t - VG, (M>-KYBT

) tn —t
JlnHeliHas annpokcuMaumna gaHHbIX: Mg =Toc — UG n a

A.3.5.2 AnnpokcuMauua faHHbIX 2-ro nopsgka

MrHoBeHHoe KMZ, onpegeneHHoe no Mg = —— -
AcG

MonHasa nnowaab Konnektopa, cnonb3yemas ANAKPUBOMR. .. . . ... ... M2,

Pacxof] XUAKOCTM, NCMOMb3yeMblii BO BPeMs! UCTbITaHMA
TROWAAb Tl o M2,

MrHoBeHHbIA KM, %

100
80
60 —
40—

20

] | ] I | ] |
002 004 006 008 010 0,12 0,14
(tm - t,V/G, (M>-K)BT

2
tin —t tin —t
Annpokcumaumsa gaHHbIx 2-ro nopsgka: M =Moc ~ @16 mG & - azeG[—mG a]
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ﬁOGz ..............................................................................
BUGT BT/(M? - K)
By B1/(M? - K)

MpuMeyaHune— 3HaueHne G, UcnonbayemMoe ANs annpoKcumaLummn 2-ro nopsazka, pasHo 800 B/m2.

A.3.6 Kpuaa mrHoBeHHoro KIN[, ocHoBaHHaa Ha nnowaau MeTannmuyeckon nornoularolleil NoBepxHoCTu u

cpefgHeil TeMneparype TennoHocuTens

30

A.3.6.1 JlnHeiHasa annpokcuMaums gaHHbIX

MrHoBeHHoe KIM[, onpefeneHHoe no Ma =

AsG

Mnowaab MM, ucnonbayeMasn ONA KPUBOW . . . . ..o oottt e e e e e e M2,
Pacxop XuAKOCTW, NCMOMb3YEMbIA BO BPEMS UCTIBITAHMS. . . . . o\ o vt et e e e e Kr/c.
MonHasa NAOWAAL KOMTEKTOPA . . . o ot vttt et e e e e e e e e e e e e M2,

MrHoBeHHbIA KM, %

100

80

60

40

20

T T T 1 T T T
0,02 0,04 006 0,08 010 012 0,14
(t - t,V/G, (M>K)/BT
“ = = 7 tm—ta
JIHeHasa annpokeumauus gaHHelx: Ma =MoA — Ua
E)A e e e e e e e e
Up™ o BT/(M2 - K).
A.3.6.2 Annpokcumauus gaHHbBIX BTOPOro nopsgka
MrHoBeHHoe KIM/, onpeaeneHHoe no Ma = — -
ApG

Mrowaab MM, McnonbayeMasn ANA KPUBOW . . . . ..o oottt e e e e e e e e e e M2,
Pacxop XUAKOCTW, UCNOMb3YEMbIA BO BPEMSA UCTIBITAHMS. . . ..o\ o oottt e et Kr/c.
MonHasa NAOW@AL KOMMEKTOPA . . . o . ot vttt ettt e e et et e e e et e M2,



MHCT 41—2015

MrHoBeHHbI KNI, %
100 —

80 —

60 —

40

20

[ | [ [ [ [ [
0,02 004 006 008 010 0112 0,14
(t - VG, (M>-KYBT

2
- = — ty—ty = ty —t
Annpokcumauus faHHblx 2-ro nopsgka: Na =Toa ~ 1A mG a —aZAG[—’”G a]

EOAz ..............................................................................
BY AT BT/(M? - K)
BT Bt/(Mm2 - K)

MpuMeyaHne — 3HaueHne G, UcnonbayeMoe ANs annpoKcMMaLmmn 2-ro nopsaka, pasHo 800 B/m2.

A.3.7 KpuBaa MrHoseHHoro KIN[, ocHoBaHHaA Ha Nnowaaun MeTannmyeckoi nornouaroLleil NoBepxHoCTH 1
Temneparype Ha BXxode B KOJINeKTop

A.3.7.1 JlnHeHas annpokcumaums gaHHbIX

MrHoBeHHoe K[, onpeferneHHoe no Na = i

AnG
Mnowagb MM, ucnonbayemas ANA KPUBOM . . . . ... o e e e e M2,
Pacxop, »KnaKoCTH, NCNOMNb3YEMbINA BO BPEMSA UCTIBITAHUS. . . . . oottt ittt Kr/c.
MonHasa NAOLWAAD KOMTEKTOP@ . . . o ottt et e ettt e e e e e e e e e e e e M2,
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MrHoBeHHbIi KIMA, %
100

80 —

60 —

40

20

[ [ | [ [ [ [
0,02 004 006 008 010 012 0,14
(tn - t,VG, (M>-K)BT

. ti, —t
JInHeliHasa annpokcuMaLns gaHHbix: Na =Moa — Ua '"G a
MOA = - - ot
T B/(m2 - K)
A.3.7.2 Annpokcumauus gaHHbIX 2-ro nopsgka
_ Q
MrHoBeHHoe KIM, onpefeneHHoe no Na = .G
A
Mnowaab MMM, ncnonb3ayeMan ANA KPUBOW . . . . .. o oottt e e e e e M2,
Pacxop XUAKOCTU, NCMOMb3YEMbIA BO BPEMS UCTIBITAHUS. . . . .. oottt ettt e e e e Kr/c.
MonHas NAOWAADL KOMIIEKTOP@ . . . . o ot oot e ettt e et e e e e e e e e e e e e e e e e e e M2

MrHoBeHHbil KMNA, %

100
80
60 —
40—
20
0 T T T T T T T
0,02 0,04 006 0,08 010 0,12 0,14
(t - t,YG, (M2-K)/BT
tin - ta tin - ta
Annpokcumauus gaHHbIx 2-ro nopsgka: Na =TNoa — @14 c G G
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T]OA— ..............................................................................
BU AT BT/(M? - K)
B AT < Bt/(M2 - K)

MpumevaHne — 3HaueHne G, UcnonbayeMoe ANs annpokcuMaLmMm 2-ro nopazaka, pasHo 800 B/m2.

A.4 lMepenan naBneHus

HULKOCTD . . ..o e
TEMNEPATYPA. . . . o oottt °C.

Mepenag gaenexuns, MNa

1
MaccoBbiii pacxoa, Kr/c

A.5 TlMocTosiHHaA BpeMeHU

(P c
fo-tn K
]
Bpewms, ¢
A.6 3dpcpeKkTUBHAA TENNOEMKOCTb

C........ /K. Onpegenexue: BBIMUCTIEHUE. ... e :
BHYTPU MOMELLEHNSA. ...t :
Ha OTKPBITOM BO3LYXE. .. ...ovviineeinae e :
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MpuMeydaHUe — DPPEKTUBHYIO TENNOEMKOCTb PACCHNTLIBAIOT UCXOAS U3 U3MEPEeHUi
CrefyHoLLEro BbpaXeH!s AR UCTILITAHUA BHYTPY NOMeLLeHUs:

) ty _ _t2 1 ty T
-mcys [ ATdt — AgUg| | (tin—tg)dt + 2 | ATdt
4l Lt Y

tm2 - tm1

C=

Unu n3 usmepeHuin t,, AT, ¢

a Gce NOMOLLbIO Cnefyrolwero BblpaXeHua and UCNbITAaHUIA Ha OTKPbITOM BO3JyXe

AT, t, ¢ nomoLko

b b _ |t 182
AgMog | Gdt —mcy | ATdt — AgUg| | (tin —ta)dt + — [ ATat
] 4] 2] 2 2]
C=
tm2 - tm1
A.7 YrnoBo# koacpcpuumeHT
Yron 0° 30° 45° 60° 70°

Kq

Yrnosow koatpPULMeHT

1
Yron nageHus, rpagychbl

34




MHCT 41—2015

Mpunoxexue b
(cnpaBouHoe)

Xapalcrepucruxu COSTHEYHOr O KomnsieKkropa

b.1 Ob6wwee

Tennoeana xapakTepUCTUKa NIOCKOro COMHEYHOTO KONNeKTopa, paboTatoLLero B yCTaHOBUBLUMXCA YCIOBUSAX, MOXET
6bITb BEIpaXeHa U KakK (hyHKLWA OT CPEAHEro 3Ha4eHUsl TeMNepaTypbl TEMMOHOCUTENS £, U KaK PYHKUMS TeMnepaTypbl Ha
BXOZ€ B KOMnmnekTop ¢, Bonee Toro, oblian nnowaab konnektopa unu nnowjaae MM MoxeT GbITb UCNONb30BaHa B Kave-
CTBe OTHOCUTENBHOI NNOLWaAKW ANs TEMNONPOU3BOAUTENBHOCTHU KOMNeKTopa.

B.1.1 Ba3oBble BbipaxeHusi, UICNoAb3YloWMUe CPEAHIO TeMNnepaTypy konnektopa

Tennosas xapakTepuCTUKa MIOCKOro KonnekTopa, paGoTalowero B YCTaHOBUBLUWXCA YCNOBUAX, KaK yHKUMS OT
CpefiHero 3Ha4eHUA TemMnepaTyphil t,, 1 obLeil NNowaav konnekTopa Ag MOXeT GbiTb ONUCaHa CNeAYIOLLUM OTHOLUEHUEM:

O ’ !
= F (100, G = FUL (t ~ ta) (B.1)
G

Uy MOXeT GbiTb BblpaXeHa Yepe3 eAuHUUbl U3aMepeHHbIX NapaMeTpoB

Q . ty-tp
—= = rhc,-e——in, (.2)
Ag As
Takum o6pa3soMm, TENNoNpOU3BOJUTENBHOCTL MOXHO MPEACTABUTL B BUAE CReAyIoWero BblpaXeHUs:
— Q ' , (tm - ta) . te - tin
-—=F G-FU ~—— =mc .
o~z = F (1) L5 e (5:3)

BripaxeHue B.3 otobpaxaert, yto ecnu KMNA 4nA conHEMHOro KOMneKTopa HaHeCTU rpadpuyecku No OTHOLLEHMIO K
(t, — ta)/G, TOr4a nony4uTCcA NpsiMas NUHUS, rOBOPALLAs 0 TOM, UTo U; — KOHCTaHTa. HaknoH sToi nuHun Gyfet paBHO
F'U; n nepeceveHne c ocbto y — F(ta),.

B neitictBuTensHocTM U; He NOCTOAHHA, HO ABNAeTea dyHKumneh Temnepatypsl NI 1 oKpyXalownx norogHbIX yc-
nosuii. XoTs BelpaxeHue (B.3) MoxeT ObiTb 4OCTATOMHBIM ANA GONBbLWHCTBA COMHEYHBLIX KOMIEKTOPOB, HEKOTOPLIE KOM-
nekTopa MoryT notTpebosaTb UCMOMNb30BaHUSA YpaBHEHWU 6onee BLICOKOro Nopsaaka, YTobbl 06LACHUTL AaHHbIe 3heKTI.
BbIno BeIABUHYTO NPeANoXeHUe, YToBL N3MEHUMBOCTL U, Nyulle NpeacTaBnATL IMHEAHLIM OTHOLLIEHUEM, NPUBEAEHHBIM
K (t,,— t,). Takum oBpasom nony4aem

m
FU, =b+c(ty —ta), (B.4)

rae b n ¢ — koadpuLmeHTsl, ypasHeHue (b.1) ctaHoBUTCA

Q _F(10).G-b(t, —t,) - ot —t,)?

g =7 (190)sC = bltm ~ta) - o(tm - ta) (6.5)
unu B eguHuuax Krna

2
Mg = F'(ta),, - b(t’”é fa) _ otm ;;"’) : (5.6)

B cnyyae ypaBHeHus (B.6), ecnu sHaveHus KM HaHecTu rpadnyeckn OTHoCUTenNbHO (f,, —t,)/G, nony4urtca Kpusas
2-ro nopsgka. YpasHeHus (b.3) 1 (5.6) sannceiBatoT onAaTe B OpMe COBMECTUMOI C CUMBOMNamW, NpuBegeHHbeIMU B A. 1.
OTHocuTensHo t, U Ag BblpaxeHUs 4515 MrHOBeHHOro Tennosoro KM/

S o (tm =t
nG:F(roc)eG—FULi('"G a) (B.7)

nnun

- ~ (tm=ta) - _(t.—t,F
NG =F(To‘)e‘a1e—(mG a)—azeG( "5 a] : (B.8)

OTHOCUTENBHO CPpefHEero sHadeHUs TemrnepaTypsl TennoHocuTens t,, n nnowaan MM A,, ypaBHeHUs ANA MTHOBEH-
Horo Tennoeoro KM moryT BbITb Nerko BblpaxeHbl U3 ypaBHeHUi (5.7) 1 (B.8) npu yCrnoBuu, 4to

_ A
Ma=Te ", (5.9)
A
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B5.1.2 Ba3oBble BblpaXeHusi, UCMONb3YIOLWMe TeMnepaTypy Ha BXOAEe B KONNEKTop

Tennoas XxapaKTepucTUKa NiocKoro Konnekropa, paboTaloLero B YCTaHOBUBLUKMXCS YCNOBUAX Kak YHKLUUA OT TEM-
nepaTypel Ha BXOAE B KONNEKTOp f;, n o6Lyeit nnowaam konnekropa Ag, MOXeT 6biTb OnucaHa cnefyioLM OTHOLWEHUEM:
Q =F G-FRU; (t, -t )
Ag R (10)g G~ FRUy (tin —ta (6.10)

UMK BbIPaXEHHON Yepes eauHNULILI U3MEePEHHLIX NapaMeTpoB, NpueeeHHbIX B (B.2)

g— = meite — t’" .
Ag As
Takum 06pa3som, TeNNoNpou3BOAUTENBHOCTE MOXET BbiTh NPeCcTaBneHa BLIpaXeHnem
Q tin—ta . to—t;
Ng == = R (), —FRU, "2 =mc, L1 (B.11)

AG AG

BuipaxeHue (B.11) otobpaxaet, 4to ecnu Kl Ans conHe4HOro Konnekropa HaHeCTU rpacU4eCcKn MO OTHOLLEHUIO
K (t;, — t5)/G, TOraa nony4nTCA NpsiMas IMHUSA, roBopsiLLas o ToM, YTo U, — KoHcTaHTa. HaknoH aToii nuHumn GyneT paseH
FrU_, n nepeceyeHmne c ocbto y — Fr(ta),.

Kak 6bino otMeqeHo B B.1.1, U, He nocTosHHa, HO sBnseTcs dyHkuueid Temnepatypbl NI U okpyxarowmx noroa-
HbIX ycnosuii. MeToauka, cooTBeTCTBYtOLWanA TOM, 4TO Ucronb3oBaHa B B.1.1, nomoraeT BbipasuTb MrHoBeHHbI KNO ng ¢
ypaBHeHueM 2-ro nopsiaka.

OTHOCUTENBHO {;, U Ag BbIpaXeHnsa Ana MrHoBeHHoro Tersiosoro KMNZ;

tin—t
NG :FR(r(x)e -FrU, '"G a (6.12)

2
ty —t ty — t
NG = Fr(), — a2 G —azeG(%) : (5.13)

OTHocuTenBHO TeMnepaTypbl Ha BXOAe B KOMNeKTop ¢, n nnowaam MM A,, ypaBHEHUA AN MIHOBEHHOTO TeMnIoBoro
KMNA MoryT 6bITk Nerko BelpaxeHbl U3 ypaBHeHWi (B.12) n (B.13) npu ycnosuu, 4To

As

Na =MeG Aq

(6.14)

B.1.3 MpeobpasoBaHne AaHHbIX UCNLITAHUA TENNOBOI XapaKTepUCTUKM

MrHoBeHHbI Ternosoi K konnektopa, B eguHULax cpefHeld Temnepatypkl Konnekropa t,, n oblei nnowaan
Konnektopa Ag B NHEAHOM Buae, onucaH B Buae ypasHeHus (b.7).

B eguHuUax TeMneparypel Ha BXoAe Konnekropa t;, u obLieil nnoLlaau Konnekropa Ag B COOTBETCTBYOLEM NNHER-
HOM BuAe onucaH ypasHeHuem (b.12) ansa MrHoeeHHoro K.

Ecnu pacxon TennoHocutens m W3BeCTeH, TOrAa, Npegnonaras, 4to TeMnepaTypa XUAKOCTU, NPoXoasLLen Yepes
KonrnekTop, yBenu4nBaeTcs NuHeHo, To nepeceveHne ¢ ocblo y Fr(ta), HaknoH FRU, ypaBHeHus (B5.12) oTHocuTes K co-
OTBETCTBYIOLUM 3Ha4eHuaM F'U; n F(ta), ypasHeHus (B.7) cneayrowum oGpasom:

' S
Fr(ta)g = F'(wt)g| — 7| (B.15)
o
FRU, =FU, %UL , (B.16)
2
rae
mc
(-2
As

Beipaxerus (B.15) u (b.16) MoryT 6biTb UCMONL30BaHLI, AnA Toro 4Tobkl Npeobpa3soraTh ofuH Habop xapaKkTepu-
CTUK B Jpyroi.
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b.2 MNMocTtofAHHaA BpeMeHU Konnekropa
MprMep OCHOBHOIO ypaBHEHWS NITOCKOrO COMTHEYHOrO KOMneKTopa npu nepexogHoMm npouecce

dt n"‘le

CIm _FG(ra), — FU, (ty —ty) - F

AGdt ( )e L ( m a) AG

Ecnu conHeuvHoe nanyveHue G wnn TeMnepartypa XUAKOCTU Ha BXOA4e B KONJIEKTOpP tin BHe3anHo U3MEHATCA, a 3a-

TEeM CTaHyT NOCTOAHHBLIMWU N eCI (’C(l)e, UL’ ta, mu Cf MOFYT CHUTaTbCA NOCTOAHHBIMW B Nepuo nepexoqHoro npouecca n

cTeneHb USMeHeHNA TeMnepaTtypbl TENNOHOCUTENA Ha BbIXoA4e CO BpeMeHeM OTHOCUTBCA K CTENEHU N3MEHEHUA cpe,qu|7|
TeMnepaTypbl TENNOHOCUTENA CO BpEeMEHEM, Toraa

(te —tn)- (B.17)

dtn _ g te
dat ~ at’

me, F'
K=|or [T _q]
FULAs )\ Fr
ypaBHeHue (5.17) MOXeT GbiTb PeLUeHO ANIS TOro, YTOBLI MONYYNTL 3aBMCUMOCTL TEMAEPaTyphl TENOHOCUTENS Ha Bbi-
xoAae OT BpeMeHu

(5.18)

roe

mc,

F’G(wc)e - F’UL (tm - ta) - Ef(te,t - tin) [_ ﬂtj
— =e- K¢ (5.19)
FG(wt), ~ FUL(tm ~ta) - A—f(te,initial ~tin)

BenuunHa KC/mc; sBnsieTcA NOCTOAHHOM BpeMeHMU.

MpuMeyaHune— BblpaxeHus, NpuBeaeHHbIE B HACTOALLEM Noapasaene, BolpaxeHsl B eguHuLax t, n Ag. OHu
MOryT ObITb NpeacTaBneHbl Yepes b, n/unu Ag. MeTogsl AN NpeoGpa3soBaH1A N3 O4HUX €ANHNL B ApYrve NpefocTaBsieHb
B b.1.

B.3 OudbdpysHan (paccessHHana) pagnauua

BrnivsiHe paccesiHHOro ManyveHus Ha KM konnekTopa 3aBUCUT OT TUNA NOKPLITMA KOMEKTOPa U €ro NpornyCKHBLIX
XapaKTepucTuK. 3Ha4veHUe koadpULMEHTa NPONYCKaHUSA paccesiHHON paguaLyu HUXe, YeM ANSA NPAMON CONHEYHOW pagu-
aLuu B 60MNbLIMHCTBE KONMEKTOPOB, U noaToMy KIJ KonnekTopa yMeHbLIAeTcsl ¢ yBenuueHnem Auddy3HOro UsnyveHus.

5.4 BospgeilicTBue yrna nageHus

KoadduLmMeHT nponyckaHus MOKpLITUSA NIOCKOTO KOMJIEKTOPa YMEHbLUAETCS, KOrAaa yron nageHus (yron Mexay na-
ZaloLwyM Ny4YoM 1 NeprneHAnKynsapHOi eMy NOBEPXHOCTLIO) yBenuumsaeTcs. [JaHHblii acpdekT, apnatowmniica pesynsratom
OMTUYECKMX CBOWUCTB Marepuana noKpbITUs Komnekropa, MoXeT ObiTb ycuneH npu 3ateHeHuu NN npu maneix yrnax nage-
HUS U, Kak cneficTBue, SABNseTcA pe3yrnsraTtoM ymeHblueHus KM konnekropa npu yBenuyeHnn yrnos nageHus.

b.5 9xBuBaneHTHOe HOpMaribHOE CONTHEYHOE U3nyvyeHue

Ans uenei MoenuMpoBaHUs CUCTEM CONMHEYHOrO TEMNTOCHaBXeHUs, XapaKTepUCTUKy KOonnekTopa 4acTo npeacTas-
NAT B BUAE

Q = Ag[ TobKoGb +TodGa — U(tm — ta) ], (B.20)

A€ Ngp U Mg — 3HaYeHus F{ta), AN NpsaMoro n Andcy3HOrO COMHEYHOTO U3NYYEHUA COOTBETCTBEHHO, U NPSAMOe W3-
nyyetue Gy, u auddysHoe usnyyeHme G, paccuuThbiBatoT AN KaX40ro BPeMEHHOro UHTepBana Moaenu.

AHanoru4HbIi Nogxoa MOXeT 6bITb MPUMEHEH U K UCTIbITAHUAM Ha OTKPLITOM BO3AYXe, rae 0ObIYHO CyLLecTBYeT He-
KOTOPOE KONUYECTBO pacCesitHHOro uanyyeHus. OfHako Npu UCNbITaHUKA KONNEKTopa MOXHO A0CTUYL 3HAYEHUe YrnoBoro
KoadhdbuLMeHTa, paBHOEe eAnHULIE, NPU NEPEABUKEHNN KOMIEKTopa, Kak onucaHo B 5.4.

Ecnun usBecTHbl onTUYecKue CBOWCTBA KONMNeKTopa, TO MOXHO BLIBECTU MPOCTYIO XapakTepuUCTUKY NPon3BoauTesb-
HOCTMW KOMIEKTopa, UCXOAS U3 UCTILITAHUS MPU pasnUYHbIX 3Ha4YeHUsX Auddy3Hoi U NPAMON paguauun, NyTem BbluUcTie-
HUS 3KBMBaNEHTHOW HopMarnbHO| paguauun G, ANs Kaxpoi UCNbITaTenbHO| TOUKM, UCNONb3YA OTHOLWEHUe

G = (Toc)ee Gy +(ux)ede,

(o), on

rae (10) g9, (T0)gq, (Ta)g, — 3hdekTuBHOE NponsBefeHne KoaduLMeHTa nornoLeHna u KoadgpuuyneHTa nponyckaHmsi
ANA NpsiMOiA CONMHEYHOI pagnauuu ¢ yrinom nageHus 6, ana auddy3Hoin cConHeyHoi paamna-
LW U 4nsa NpsIMOI CONHEYHON pagmnaLum Npy BEpTUKanNnbHOM NageHnn COMHEYHOro U3rnyyeHus
COOTBETCTBEHHO.

(65.21)

37



NHCT 41—2015

[aHHbIA Nnoaxoa A0 cuX MOp He afanTupoBaH A4NA KOMNEKTOPOB, Y KOTOPLIX YINOBOM KO3 ULMEHT HE MOXET ObiTh
MOACUMTaH U3 ONMTUMECKUX CBOCTB UX KOMMOHEHTOB, U 103moMy mpebyemcs ydenumb omdenbHoe eHUMaHUe amomy
MOMeHmy.

MpuMmeuaHue— BuipaxeHns, NpuBeaeHHLIE B HACTOALLEM MOfpasfene, BelpaxeHsl B eanHnLax t,, n Az OHM
MoryT 6bITb NpefcTaBneHbl Yepes ti, wnun A . MeTogbl ANs npeoBpasoBaHns U3 O4HWX AVHNUL B Jpyrie NpefocTaBneHsl
B B.1.

5.6 BosgelicTBUe BeTpa

KoHBEKTWBHbIE TenmoBbIe NOTepu KOMMEKTopa YBENUYUBAOTCA MO HESIMHEHOMY 3aKOHY B 3aBUCMMOCTU OT CKO-
pocTu BeTpa, U Bo3feiicTBIE BETPA BEMUKO Ha KONNEKTOPbl C OAHOCNOWHLIM OCTEKIEHUEM C BbICOKUM KOadpdpuumueHToM
TENnoBbIX NoTepb. NpU O4eHb HU3KUX CKOPOCTAX BeTpa OyAeT cosfaBaTbCca W3ONUPYIOLLWA CMOW TENNOBOro Bo3ayxa u
Tennosble noTepu 6yAYT yMeHbLUaTLCA. [10 STOM NpUYMHE peKoMeHAYeTes, YTobb! MpU UCNLITAHUN KONMeKTopa CKopocTb
BO3AYyLLHOrO MOTOKa cocTapnsna 6onee 2 m/c.
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MpunoxexHue B
(cnpaBouHoe)

COrHeYHbIN CNeKTp

Tabnwuuya B.1 — ConHeyHbll cnekTp

1 A 13 2
MpoueHT Mé‘M MpoueHT Mé‘M MpoueHT Mlé("w MpoueHT Mlé(')v'
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 04168 31,50 0,5852 56,50 0,76118 81,50 1,171
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 04557 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 04872 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 21167
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 24182
24,50 0,5388 49,50 0,7175 74,50 1,0166 99,50 3,6371

39



MHCT 41—2015

Tabnuuya N1 — CeoiictBa BOAEI

MpunoxeHue I
(cnpaBoyHoe)

CBoicTBa BOAbLI

Temnepatypa, MnoTHoCTb p, TennoemKkocTb ¢¢ KoachbmumeHT knHemaTuueckol | KoachduuymeHT guHammn4eckon
°C 103 (kr/m3) KO/ (kr - K) BASKOCTM v, 107° (M%/c) BaskocTh p, 107° (He/m?)
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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Mpunoxexue A
(cnpaBouHoe)

N3mepeHune appeKkTMBHOK TENNOEMKOCTH

0.1 VcnbiTaTenbHasa ycTaHOBKa

KonnekTop yKpenneH B COOTBETCTBMU C PEKOMEHAaUMsAMK pasfena 5 u coefuHeH ¢ UcnbiTaTerlbHbiM KOHTYPOM Asi
U3MepEeHUs TemnnoemMKoCTH.

NamepeHnsa acbpekTUBHOM TENIOEMKOCTU MOTYT 6bITb BLINOIHEHbI B 3aKPLITOM MOMELLEHWUM, IAE€ N3MEPEHbI TONLKO
TennonoTepu. Tawke U3MepeHUa MOryT GbITb CAenaHbl Ha OTKPLITOM BO3AyXe B YCTAHOBUBLUMUXCA YCIIOBUSIX YUCTOro Heba
U B MCKYCCTBEHHOM MCTOMHUKE CONMHEYHOI paguayuu.

0.2 MeToauka UCNbITaHUA BHYTPU NOMELUEHUA

Hugkuii TennoHocuTenb LMPKYNMPYET OT BEPLWUHBLI 10 OCHOBAHWUA KONNEKTOpa ¢ NMOCTOSIHHOW TeMnepaTypoi Ha
BXofe, C BENUYuHoW pacxoga, nogobHol TOW, YTO Ucnonb3ytoT Ans ucnbitTaHna KM konnekropa, 4o Tex Mop noka He
OyayT AOCTUrHYTHI YCTaHOBUBLLMECS YCIOBUS.

TemnepaTypa Ha Bxofe JormkHa ObICTPO NoAHATLCA NpumepHo go 10 K, U namepeHnsa npoBoAsAT HeNpepLIBHO 40
JOCTUXEHUS YCTaHOBUBLUMXCS YCNOBUIA. STOT NpoLece BbINOMHAIOT YEThIPE pasa U BbIYMCAAIOT cpeHeapudmeTudeckoe
3Ha4eHne apPeKTUBHON TEMNOEMKOCTH.

0.2.1 NsmepeHusa

N3amepstoT crnegytoLyye BEMUYUHBI:

- MaccoBbIil pacxod XWUAKOro TENNOHOCUTENS;

- TeMnepaTypa XUAKOCTU TEMIOHOCUTENS Ha BXOAE KOJIEKTOPa;

- TemnepaTypa XWAKOCTU TEMNOHOCUTENS Ha BbIXOAe KOMNNeKTopa;

- TeMMepaTypa oKpy»KatoLlero Bo3gyxa.

MpumedyaHune — Korga UCTLITEIBAIOT KOMSEKTOP, UMEIOLLMIA HU3KYIO TEMSI0EMKOCTb, YacToTa BbIGOpKM Ans W3-
MepeHUsa TemnepaTypbl XUAKOCTU AOMXKHA ObiTb 6orblue, YeM 06bIMHO Ucnonb3yemas Ana ucnoitaHui KN4 konnekropa,
Ans Toro, uTobbl UCCrefoBaTh NePEXOAHBIA PEXUM KonnekTopa.

1.2.2 Bbluucnenune adocheKTMBHON TENNOEMKOCTH
MepexofHbl pexuM KonnekTopa Mexay ABYMS BHYTPEHHUMU YCTAHOBMBLUWMUCA pexumamu 1 u 2 npeacrasneH
crefyoLmm ypaBHeHneMm:

at . -
cd—’:=—mcfAT—AGUG (tm —ta), @an

rae
AT = (tg = t;,) (OTpULATENbHbINA),
tin n te — TemnepaTtypbl XXUAKOCTU TENNMOHOCUTENA Ha BXOAe W BbiXOAe KONneKTopa, COOTBETCTBEHHO, No4 HOBbLIM Ha-
rpasneHneM NoToKa XWAKOCTW TeMNOHOCUTENS.

WHTerpupys ypaBHeHWe 3a Nepuos Mexay STUMWU LBYMS yCTaHOBMBLUMMWCS pexumamu, nonydaemM criefytollee
BbIpaxeHue

ty _ b
Cltmz —tm) = T meeATat - AsUg [ (tm — ta)at. (A.2)
f f
lMockonbKy
AT
tm=tin—5~
m n 2
(t, — t5) MOXeT BbITb BhIpaXeHo KaK
AT
tm —ta = (tln - ta) + N 4.3)

OGbefNHeHVWe BbILLEYNOMSAHYTHIX YpaBHEHUIA, U ero NpeobpasoBaHWe AaeT crefylollee ypaBHeHWe ANst Tenno-
€MKOCTU KorrieKTopa:

fy _ |t 1%
—me; [ ATdt — AgUg | | (tmta)dt + [ ATat
c=—" A hn (A.4)
tm2 - tm1
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MpuMeYaHne — BoipaxeHus, NpuBeaeHHble B JaHHOM Nofpasfene, BoipaXeHbl B eanHnuax f,, n Ag. OHu
MOryT 6bITb NpeacTaBneHbl Yepes t;, n/unn Ag. MeTozbl ANs Npeobpa3oBaHns U3 O4HWX eAWHNL B fipyrue npeaocTaBneHb
B B.1.

0.2.3 OnpepeneHune achdpeKTUBHON TENNOEMKOCTHU MO SKCNEPUMEHTaNbHbLIM AaHHbIM
W3 pesynbraToB UcnbITaHuii (t;, — t.) u AT npepcTaBneHsl kak yHKUMS BpemeHn. OBnacTi noa KpUBbLIMWN MeXay
3TUMM ABYMS YCTAHOBUBLUMMUCA pEXMMaMU COOTBETCTBEHHO
t t
[(tm—ta)dt n [ ATdt.
2] 2]

KoadbchuumeHT Tennonepeaaun Ug Komnnektopa yxe BOIMOXHO OMpeAenuTb B TeYeHE MIMEPEHNA TennonoTepb
KorrekTopa BHYTpU NomelleHuns. OaHako AU MoxeT GbITb MorydeH HeMocpeACTBEHHO U3 1BYX YCTaHOBMBLLMXCA PeXu-
MOB, criefoBaTerlbHO, B YCTaHOBUBLUEMCS PEXUME

0 = —meAT - AGUG (tm - ta )
Takum o6pasom

mcs AT
AgUg=-"—"— (.5)

tm—ta

AgUg paccunTbiBaloT Ans 060MX YCTaHOBMBLUMXCS PEXMMOB M BLIYUCTISIOT CpeAHeapudMeTMHecKoe 3HaYeHHe.
3Ha4veHue SCPCPEKTI/IBHOVI TeNn10eMKOCTU onpedenArT NyTeM BKNKOYEHUA 3TOMo aKCnepuMeHTaribHoro aHa4eHuA B
ypaBHeHuu [.4.

MpuMeYvaHue — BoipaxeHus, NpuBedeHHbIe B HACTosALLEM Nogpasjene, BulpaxeHsl B efnHALaXx £, n Ag. OHu
MoryT GbiTh NPeACTaBneHb! Yepes t;, n/unu Ag. Metoael Ans NpeobpasoBaHns U3 OfHUX eAMHULL B Apyrie NpefocTapneHs!
B bB.1.

,u3 MeToaunKka ucnbiTaHui Ha OTKPbITOM BO34YyXe U B UCKYCCTBEHHOM UCTOYHUKE CONMHeYHoro
unanyyeHusa

HKnOKoCTb LMPKYNMpyeT ¢ NOCTOSHHO TemMnepaTypoii U Benu4nMHOW pacxoaa, NnoaobHol Ana ueneiradusa K kon-
nekrtopa, noka He ByAyT AOCTUIHYTHI YCTaHOBMBLUMECS YCroBUS. AnepTypa KonrnekTopa AoriHa ObiTb 3KpaHupoBaHa ot
COMMHEYHOro N3yYeHNs (eCTECTBEHHOro UMM NCKYCCTBEHHOIO) MOCPELCTBOM CONTHEYHOOTPaXKAKOLEro NOKPLITUS.

MoKkpbITUe yAansaoT N HeNpepLIBHO NPOU3BOAAT U3MEPEHUS, [0 TeX Nop Noka He ByayT CHoBa AOCTUMHYTHI YCTaHO-
BUBLLIECA YCNOBUSA. 3TOT MPOLIECC BbIMOMHAIOT YeTbipe pasa W BbIBOAST cpefHeapudMeTuieckoe sHadeHne apdekTns-
HOI TENNOEMKOCTH.

MpounsBoaAT naMepeHusi, onucaHHsle B [.2.2. Kpome TOro, M3aMepsitoT COMTHEMHYI0 paguauuio (€CTECTBEHHYIO UMK
NCKyCCTBEHHYI0) G.

MepexoaHbI peXxnM Konmnekropa Mexay ABYMs yCTaHOBUBLUMMUCS pexumamn 1 M 2 npefcTaBneH cneaylowmm
ypaBHeHVeMm

dt _ . —
CTT = - AgTiog — MerAT — AgUg (tm—ta), (0.6)

rae, kakn s 4.2.2,
AT = (t, — tg) (NONOXKUTENBHBIN).
WHTerpuposaHue ypasHeHus ([.6) 3a nepuog mexay STUMU ABYMs1 YCTaHOBUBLUMMUCS pEXMMaMU AaeT cregylouiee
ypaBHeHWe 419 TENNOEeMKOCTU KonnekTopa:
t t |t 182
AcToc | Gdt —mcy | ATdt - AgUg | [ (tin —ta)dt + 5 | ATdt
b t t t

C= @a.7

tm2 ‘tm1
M3 pesyneraTtoB ucnbiTaHui (£, —t,), AT u G npeacTaBneHsbl, kak pyHKLMA BpeMeHn. ObrnacTi nog KpusbIMU MeXAY
STUMW ABYMS YCTAHOBUBLLUMMUCS PEXMMaMN COOTBETCTBEHHO
t t t
[ty —ty), [ATdt w [Gat.
t 4 t
lNepecedeHne ocu ¥ MPOUCXOAUT B Mg, a rpagueHt Ug nuHeiiHoit chopmbl MrHoBeHHoro KM g usBecTeH u3
ucnbITaHWs.

3HaueHune ansa 3PP eKTUBHON TENNOEMKOCTU ONPEAENSAIoT NyTEM BKITIOMEHUS STOMO 3KCNEpPUMEHTaNBbHOrO 3Ha4YEeHUS
B ypasHeHuu (0.7).
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Mpunoxenune E
(cnpaBouyHOE)

[BYXOCHBIW YyrnoBoi KoaduymeHt

V3BeCTHO, YTO A/11 MHOTUX KOJI/IEKTOPOB (LU)e He CMMMETPUYHO OTHOCUTENBHO Yyrna nageHns. CTporoe paccmoTpe-
HWe OMTUYECKOro OTKMKA MPUBOAUT K TOMY, UTO Yr/I0BOM KO3(h(ULMEHT 3aBUCUT B C/I0XKHOIM hopMe 1 OT 06bIYHOTO yrna
nafeHvs, n oT yrna asumyTa B NI0CKOCTU anepTypbl. OnpegeneHne aToro ABYXOCHOIO Yr/ioBOro KoagyumumeHTa ans Kax-
[0ro NpoekTa KoNMeKTopa ABAseTcs yTOMUTENbHOM U TPYA0EMKOW 3a4a4eil Kak aHa/IMTUYecku, Tak U 9KCNepyMeHTa/bHO.
[Ana cnyyaes Konnekropa c napaéonouunnHApMYECKMM KOHLEHTPATOPOM U A1 BaKYYMHOrO KOJIIEKTOpa CyLLecTByeT ABa
B3aMMHOMNepneHAeKyNSApHbIX HanpasieHUs CUMMEeTPUM — OAHO napasnnefnibHO NpoAonbHOW ocu M, Apyroe nepneHaunky-
NSpHO NpogonbHoli ocn M. MonyyaeTcs, UTo Ke MOXeT 6bITb BbIpaKEH Kak NPOCTOe NPOM3BEAEHME ABYX HE3aBUCHMbIX
YrNoBbIX KO3(hULUMEHTOB, KaxKablli U3 KOTOPbIX B3AT A1 B3aMMHONeprneHAeKyNSApHbIX HanpasneHwin cummetpum (ans I m
fi, cm. pucyHok E.1). Takum o6pasom,

Ke= KAM)KA(T. (E.1)
,D,pyroe BO3MOXXHO€E Bblpa)KeHVIe ansa BaKyyMHbIX KOJ'I.I'IeKTOpOB
KO = KAM)K2(M (E.2)

KAU D) nydwie Bcero U3MepsioT Npu adhhekTe oTpaxeHUs GpeHens, KOTopbIii NOSBAAETCS Koraa fyun He nepneHau-
KynsipHble ocv TPYyBOK KosiekTopa.
YrnoBoii KO3(PMULMEHT PACCEAHHOTO U3/MTyHeHUst MOXET BbiTb MOKa3aH Yepes3 130TPOMNHOE paccesiHHoe M3nyyeHue

7172 TR
Kd =- JKLQ)cosQdQ J /<2(4i)cos24id4i. (E.3)
no 0

BbipaxeHne E.3 MOXeT ObITb MOMYYEHO U YNC/IEHHO W aHAIMTUYECKUN, €C/IM U3BECTHbI aHanuTu4eckmne koadpdum-
eHTbl koppenaumm K, n K2.

MrHoBeHHass nonesHas aHeprus, MosiydeHHas OT KO/IeKTopa, MOXeT ObiTb onpefeneHa, eciy MCnob30BaTb u-
HeliHyto chopmy ypaBHeHus K, T. e.

Q- "g[lo/AA) +NocA “ n{(T - fa)]- (E.4)

P

PucyHok E1 — Yr/ibl, UCMO/b3yeMble NPy ONpPeaeseHn ABYXOCHOTO YIIoBOro KoaghhuumeHTa
(nnockocTs EOS coBnafaeT C NNOCKOCTbI0 anepTypbl KOJEKTopa)
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[11 WNCO 9806-2:1995

(1SO 9806-2:1995)
[2] WNCO 9806-3:1995

(1SO 9806-3:1995)

[3] WCO 9846:1993
(1SO 9846:1993)

[4] WNCO 9847:1992

(1SO 9847:1992)
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Buonuorpadusn

YCTaHOBKW COfIHEYHbIE TEMMOBbIe U UX KOMMOHEHThl. MeToAbl UCMBbITaHWIA CONHEYHbIX KOM-
nekTopoB.. YacTb 2. Mpoueaypel kKBanuuKaLlnoHHbIX UCbITaHUIA
(Test methods for solar collectors. Part 2. Qualification test procedures)

YCTaHOBKW COMHEYHbIE TENMOBbIE U X KOMMOHEHTbI. MeToA bl UCNbITaHWIA CONHEYHBIX KOMeK-
TopoB. YacTb 3. TennoBble XxapakTepUCTUKKM, BKIOYAs Nnepenag 4aBneHnsi, HEOCTEKEHHbIX
KOIIEKTOPOB C XUAKUM TennoHocuTenem (nepegada ToNbKo 3HaYUMbIX KONUYECTB Tenna)
(Test methods for solar collectors. Part 3.Thermal performance of unglazed liquid heating
collectors (sensible heat transfer only) including pressure drop)

OHeprus conHeyHas. KanubpoBaHne nupaHoMeTpa ¢ UCMOSb30BaHUeM neprenMomerpa
(Solar energy. Calibration of a pyranometer using a pyrheliometer)

OHeprusa conHeyHas. MoBepka NoneBbIX NWPAHOMETPOB NYTEM CPaABHEHWUS C STANIOHHLIM
NMPaHOMETPOM
(Solar energy. Calibration of field pyranometers by comparison to a reference pyranometer)
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