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Mpeancnoeue

1 NOArOTOBNEH OBwecTBOM C OrpaHUYeHHOR OTBETCTBEeHHOCTE «MI CepTudurkaunoHHaa nabo-
patopusi beiToBOR anekTpoTexHukn TECTE3T» (OO0 « TECTB3OT») Ha ocHoBe ogMLMansHOro Nneperoja Ha
PYCCKWUiA A3bIK MEXOYHAapOAHOro cTaHAapTa, KoTopklid BeinonHeH ®ryTr « BHUAHMALL»

2 BHECEH TexHudeckum komuTeToM no ctaHaaptnsaumm TK 019 «3nektpuyeckne npnbopbl 6biToBOrO
HasHa4YeHns»

3 YTBEPX/OEH W BBEAEH B AEWCTBWE Mpukasom ®efepanbHOro areHTCTBa Mo TEXHUYECKOMY pe-
rynvpoBaHui U metponorum ot 15 masa 2018 r. Ne 253-ct

4 HacTtoswun ctaHgapT MOeHTUYeH MexayHapogHoMmy ctaHgapty MOK 62552-3:2015 «[lpubopbl xo-
noaunbHble BbITOBble. XapakTepuUcTUKM U MeTodbl UchnbiTaHWi. YacTb 3. 3HepronoTpebnenne n obbem»
(IEC 62552-3:2015 «Household refrigerating appliances — Characteristics and test methods — Part 3: Energy
consumption and volumey, IDT).

MexayHapoaHeii ctaHgapT M3K 62552-3:2015 pa3paboTtaH TexHuyeckuM nogkoMmutetom 59M « Xapak-
TEPUCTUKM SMEKTPUYECKNX BBITOBLIX M aHANOTMYHbLIX NPUOOPOB ANA XpaHeHUA K 3aMOpaXXMBaHWUsA NPOAYKTOBY
TexHuyeckoro komuteTa 59 «XapakTepuCcTUKM 3NeKTpudecknx BbITOBbLIX M aHanorm4Hbix npubopos» Mexay-
HapO4HOI opraHu3aumm no ctaHgapTusaumu (IEC).

Mpy NpUMEHEeHWM HACTOSILLEro cTaHOapTa PEKOMeHAyeTCsa UCMOMNb30BaTh BMECTO CChINMOYHBLIX MeXay-
HapoAHbIX CTAHOAPTOB COOTBETCTBYHOLME UM HALMOHANbHLIE CTAHAAPTLI, CBEAEHUS O KOTOPLIX NPpUBEAEHK! B
JononHuTensHoOM npunoxeHun OA

5 BBEJJEH BIMEPBbIE

Mpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepansHo20 3aKoHa
om 29 uroHs 2015 2. Ne 162-®3 «O cmandapmu3sauuu 8 Pocculickol @edepayuus. MHghopmayus 06 uameHe-
HUSX K Hacmoswemy cmaHoapmy nybrnukyemcs 8 exxe200HOM (10 cocmosHUK Ha 1 sHeaps mekyuje2o eoda)
UHbopMayUoHHOM ykaszamene «HayuoHanbHble cmaHdapmei», a ouyuanbHbill Mexkcm uaMeHeHuld U no-
MpasoKk — 8 eXXeMeCSIYHOM yKkaszamene «HayuoHanbHele cmaHdapmei». B criyyae nepecmompa (3aMeHsi) uniu
omMmeHb! Hacmosle20 cmaHdapma coomeemcmaeyoujee ygedomiieHue bydem onybnukoeaHo & bnuxaiwem
8bIMYCKE EXeMEeCAYHO20 UHOPMaULOHHO20 ykazamens «HauuoHansbHsie cmaHdapmei». Coomeemcemayio-
was uHhopmayus, ygedoMieHUe U meKcmbl Ppasmearomes makxke 8 UuHghopmayuoHHol cucmeme obujeao
nonb308aHus — Ha oghuyuansHoMm calime @edepanbHOe0 azeHmcmea Mo MexHUYeCKoOMYy PeaynupogaHulo u
memponozuu 8 cemu Mnmeprnem (www.gost.ru)

© CraHpapTtuHdopm, ocdbopmnenune, 2018

HacToawwmin ctaHoapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXKMPOBaH U pac-
NMPOCTpPpaHEH B Ka4eCTBe OCbMLI,MaJ'IbHOFO n3gaHus 6es pa3peleHuns CDe,qepaanoro dreHTCcTBa no TexHn4ecko-
MYy perynmpoBaHvMi U METPOJIOTUN
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BeegeHue

CraHpapt MOK 62552 paspgeneH Ha criefyroLllne 4YacTu:

M3K 62552-1. ObnacTe NpUMeHeHWs, onpeaeneHus, NnpubopHoe ocHalleHue, UCnbiTaTenbHoe Nome-
LieHWe 1 pasMmeLleHne oxnaxaaembiX NpoayKToB,

MO3K 62552-2. O6uwme TpeboBaHUs K XxapakTepucTMKkamM XonoaunbHbIX NPUGOPOB 1 METOAb! UX UCNBITAHWA.

MO3K 62552-3. OnpeneneHne aHepronoTpebneHusa n obbema (HacTosALas YacTb).

Hymepauunsa dopmyn B HacTosiLeM cTaHaapTe npuBegeHa B cootBeTcTBuM ¢ M3K 62552-3:2015.

Y
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HAUMWOHANBbHBIA CTAHOAPT POCCUMNCKOMNW OEOEPALUM

NPUBOPLI XONOAWUINbHLIE BEbITOBLIE.
XAPAKTEPUCTUKW U METOObI UCMNbITAHUNA

YacTtb 3

SHepronoTpebneHue U obbLem

Household refrigerating appliances. Characteristics and test methods.
Part 3. Energy consumption and volume

Oarta eBegeHna — 2019—03—01

1 O6bnacTb NnpUMeHeHUs

HacTtoawumin CTaHOapT yCTaHaBnuBaeT obazatenkcHble XapakTepUuCTnKn ObITOBbLIX U aHANOMMYHLIX XOMNOo-
AWNbHbIX anﬁOpOB, oxnaxaaemMbliX meTogom BHYTDEHHSPI eCTeCTBEHHOW KOHBEKLUUN UK I'IpVIHy,EI,I/ITeanOF'I
UMPKYNAUKMKM BO34yXa, a TakKe yCTaHaBnmBaeT MeToAbl ucnblTaHW| ons NMPOBEPKU ITUX XapakKTepUCTuk.

Hactosawmn CTaHAapT onuncbiBaeT METOAbl onpeneneHna XxapaktepucTtuk SHEPFOHOTPEGHEHMH nonpe-
OenAeTcAd BO3IMOXHOCTE UX 060pa AnA OUeHKHU 3Hepron0Tpe6neHm| NMpu pa3HblX YCNOBUAX MCNONb30BaHNA
N KINMMaTU4eCKnX yCrnoBUAX. Hactoawmun CTaHOapT TakXe onpegendeT npouenypy onpegeneHua o6bema.

2 HopmaTuBHbIE CChISTKK

CnepywouiMe cTaHgapThl, B LENOM UMK MO YacTAM, SBMAKTCA HOPMaTUBHLIMW CChINKamMK B HACTOSALLEM
cTaHgapTe v obazaTtenbHbl AN npuMeHeHus. MNpu 0aTUPOBaHHbBIX CChINKaX NPUMEHSIETCS TOMbKO YKasaHHoe
u3gaHwe, Npu HeOaTUPOBaHHLIX — MOCMNeOHEE M3OaHUe CChINOYHOro cTaHaapTa (BKM4Yas BCe M3MEHEHUS K
HEMY).

IEC 62552-1:2015 Household refrigerating appliances — Characteristics and test methods — Part 1:
General requirements (Mpubopbl xonoAnnbHbIe BbITOBbIE. XapakTepUCTUKM U METOAbl UChbiTaHni, Yactb 1.
O6wume TpeboraHus)

IEC 62552-2:2015 Household refrigerating appliances — Characteristics and test methods — Part 2:
Performance requirements ([Npubopbl xonogunbHble ObiTOBblE. XapaKTepUCTUKA W MeTOAbl UCTbITAHWUA.
YacTb 2. TpebosaHus kK paboyrm xapaktepuctrmkam)

3 TepmuHbI, onpegeneHnsa u obo3HavyeHusA

3.1 TepMUHBbI M onNpegeneHns

[ns uenen HacTosLLEro cTaHaapTa NPUMEHAIOT TePMUHbI, onpeaeneHnst u obosHaqveHnsa no MAK 62552-1,
a TakKe cnegylume TEPMUHbI C COOTBETCTBYIOLLMMY ONpeaeneHnsMu.
3.1.1 cneymnanbHblie BcnomoratenbHble cpeacTBa (specified auxiliaries): PyHKUMM N cpeacTea,
BNUAKOLWMWE Ha 3aHepronoTpebneHue xonoaunbHoro npubopa, dakTuyeckoe aHepronoTpebrneHue KOTO-
PbIX 32aBUCUT OT YCMOBUIA MCMOMb30BAHWUSA UMK 3KCInyaTauuu.

MpumeyvaHusna

1 B HacTosWwem cTaHOapTe BHECEHO OOMONMHUTENbLHOE NonoxeHne o6 onpegeneHuy BO3OencTBUS aTuUX IyHKUMA
WNW cpefcTB Ha 3aHepronoTpebneHne B COOTBETCTBUM C PErMOHansHbIMK TpeboBaHUAMN

2 TpeboBaHWs K UCMLITAHUAM OMpeaeneHHbIX BCOMOraTenbHbIX CPEACTB (MPU HANMYMK) YCTaHOBIEHbI B NPUITOXKe-
HUK F, a cneumdurkaumm UX NnpMMeHeHna npMeBeaeHsl B 6.8.4. EAMHCTBEHHLIE ONpedeneHHbie B 3TOW pefakumM1 ctaHgapTta
BCMOMOraTenbHbie CpeacTBa — MPOTUMBOKOHAEHCATHbIE HAarpeBaTenn ¢ ynpaeneHnem BHeLUHeW TemnepaTypoil U aBToMa-
TMYECKWE YCTPOWUCTBA ANsi NPOV3BOACTBA Nba pe3epByapHOro Tuna.

W3paHuve ochmumanbHoe
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3.1.2 nutepBan pasmopaxuBaHus (defrost interval): MamepeHHaa nnu npubnuxeHHas oNMUTENbHOCTb
UMKIia ynpaBrneHus pasmMmopaXuBaHMeM C MOMEHTa Hayana ogHOro UMKna ynpaBrieHUWA pasMopa)uBa-
HUEeM [0 MOMEeHTa Hayarna cnefyrllero LMKna ynpaBneHUs pa3mopaxuBaHUeEM, BhipaxKaeTcs B yacax uc-
TeKLero BpeMeHu (No Jyacam).

3.2 Obo3HayeHUA

B HacTosilem cTaHgapTe UCNONb30BaHbl criegylie 0603HavYeHus:

E — noTpebneHne aneKTPUYECKON 3IHEPIrUM 3a ONpefeneHHbI nepnos (oeHb, rog U T. 4.), B-4 unu kB-y;

P — cpegHee nocToAAHHOE 3HepronoTpebneHue 3a onpegeneHHLIA nepuod, BT;

T — cpepHaa TeMmnepaTypa oTAeNeHWs 3a ykasaHHbI nepuog, °C;

TMP , — nosuuus namepeHus TeMnepaTtypbl ONpeAeneHHoro AaTyuuka Temneparype;

t — BpemMsA B onpeaeneHHbIA MOMEHT;

At — MHTepBan BpeMeHn MexXay ABYMS 3aaHHbIMK 3Ha4YEeHUAMU BPEMEHW ANA ONpedeneHHoro nepyuoaa, u;

AE 4 — pononHuTensHoe notpebneHve sHeprum, cBA3aHHOE C NepuoAoM pa3MopaXMBaHUs U BOC-
CTaHORMEHWA TEMMNEepPaTyphl, CBLILLE COOTBETCTBYHOLLErO 3HepronoTpebneHWA B cTaBUNLHOM COCTOSHUMA
npu TeX e ycTaBKaxX YCTPOMWCTR yNpaBneHUs TeMnepatypou, BT y;

AThy; — HaKonneHHas pasHuua TeMnepartypbl, 3a Nepuos BpeMeHu (Mo OTHOLEHUIO K TemnepaTtype B cTa-
6UNbHOM COCTOSIHWM) B Nepuog pa3mMmopaxuBaHUs U BOCCTaHOBIEHUA TeMnepaTypbl Ang otaeneHuns j, K-y;

Rt — dhakTnyeckoe Bpemsa paboTbl KOMNpeccopa 3a onpedeneHHbIA Nepuoj BpeMeHW (akTnyeckun
nepwog paboTbl KoMNpeccopa), Y;

CR;— npoueHT BpemeHn paboTkl KOMNpeccopa B TeYeHue onpeaeneHHoro nepuoaa (Rifobwmin nHtep-
Ban BpemMeHn B %);

Py — cpenHsas MOLWHOCTbL HarpesaTers, CBsi3aHHas C NPOTUBOKOHAEHCATHLIM HarpesaTenem C ynpas-
NieHneM BHELUHEeW TeMnepaTypoi Npu 3a0aHHON TemnepaType 1 BNaxHocTu (npunoxerue F), BT;

M — macca Bogbl, MCnonb3yeMon ans obpaboTky 3arpysku (npunoxeHwe G), MNM Macca BOObl UMK
NbAa npw UCMbITAHWAX NPUrOTOBMNEHWA Nbaa (NpunoxeHue F).

4 JTanbl UCNbITAaHUX, MPUMEHSIEMbIE ANSA onpeaeneHun 3HepronoTpeodneHns
n obbema
4.1 MoproTtoBKa K UCNbITAHUAM 3HEpPronoTpebneHusn

I'Iepe,q N3MEPEHNEM 3Hepron0Tp96neHwa B XonogounbHOM npuﬁope ero cnenyet noArotoBUThH B NO-
MeLLeHUN ONs UCMbITAHUMA B COOTBETCTBUU C NMPUNOXeHnem A.

4.2 JHepronoTpebneHne B cTaBUNbLHOM COCTOAHUMU

OHepronoTpebneHne xonoaunsHoro npubopa B cTabunbHOM COCTOSHWMW ONPEedensoT B COOTBETCTBUN C
npunoxeHnem B.

4.3 aHEpFOHOTpEGHEHHE N U3AMEeHEeHWUA TeMnepaTtypbl Npy pasMmopaxXmBaHUM U BOCCTaHOBNEHUA

Onga I'IpMGDpOB C OJHOW UNKN HECKOMNbLKUMU CUCTEMaMMU pasMopaxuBaHusa (Ka)Kﬂ,aFl M3 KOTOPbLIX MMeeT
COBCTBEHHbIN UMKn ynpasrneHUA paSMOpaH{MBaHMEM) HapacTtawuee 3Ha4deHune 3Hepl’0l10Tp96ﬂeHHﬂ npwu
pa3MopaxKnBaHUM U BOCCTAaHOBIIEeHWUMU 514 YCNOBHOIO 4YMucna nepuogoB pasMopaXXmBaHMA n BOCCTaHOB-
neHWA onpegenAaeTcd anAd KaXXOOW CMCTEMbI B COOTBETCTBUM C NMPUNoOXeHnem C. NameHeHne TemMrneparypbl,
CBA3aHHOEe C pasMopaxnBaHMemM M BOCCTaHOBINEHWUEM, TaKXKe onpegenaeTca ans KaXJoW CUCTEMbI B COOT-
BETCTBUWN C NPpUNOXeHUEM C.

4.4 YacToTa pazmopaxKuBaHusa

,D,ﬂﬂ I'Ipl/lGOpOB C O4HON UM HECKOMbKUMW CUMCTEMaMM pasmMmopaxnBaHua (Ka)i(,ﬂ,aﬂ M3 KOTOPbIX MMeeT
COBCTBEHHbIN UMKN ynpaBrneHunA paSMOpa)KHBaHHEM) WHTEepBan pasMopaXWBaHWA Kaugon cuctemsbl
onpenenaeTcAd B COOTBETCTBUWM C NMPpUNOXEHNEM D B 3aBUCUMOCTHK OT TUMNA ynpaeneHus.

4.5 Yucno ToUYeK UCNBITAHUA U UHTepnonauusa

B cny4dae nHtepnonaunn SHEPFOHOTp96HEHHﬁ xonogunbHOro npnﬁopa B COOTBETCTBMK C pa3genom
6 cnenyet uCnosb3oBaTtb OAWH M3 METOO0B, YKa3aHHbIX B NPUNMOXXEeHWUK E.

2
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4.6 AdpchekTMBHOCTL 06paboOTKU Harpy3ku

B cnyuyae, korga adpchekTMBHOCTL 06pabGoTKM 3arpy3km xonogunbHoro npubopa geknapvposaHa
Wny onpegeneHa, U3aMepeHnsa NPoBOAST B COOTBETCTBUM C NpunoxeHuem G.

4.7 OnpefeneHHble BCnomMoraTenbHble YCTPOWCTBA

Ecnu XOJ'IO,DMI'IbeIF‘I I'IPMGOD COOEepXUT cneunarnbHOe BCnomMoraternsHoe yCTDOﬂCTBO, TO BO34EeNCTBUE
TAKOro BCnomMoratenbHOro yCTpO]ﬁCTBa Ha BHEpFOﬂOTpEGJ'IEHVIe onpenenarT B COOTBETCTBUU C NPUNTOXEHNEM F.

4.8 OnpegeneHue o6bemMa

O6BLeM Kaxgoro oTaeneHUs XonogunbHoro npuﬁopa onpenensitoT B COOTBETCTBUM C NpUnoxeHnem H.

5 LleneBble 3Ha4YeHus TeMnepaTypbl ANA onpeneneHus 3HepronoTpebneHns

5.1 O6wune nonoxeHus

OHepronoTpebneHue npubopa onpenensdT HA OCHOBE M3MEPEHWIA, MPOBOOUMbIX BO BPEMS WCMbITAHWUIA
B COOTBETCTBMM C pasdenom 6 npu okpyxawuwei TemnepaTtype 32 °C v okpyxawuwen Temnepatype 16 °C.
3HayeHWe aHepronoTpebneHusn, onpefeneHHoe B COOTBETCTBUM C HACTOALWMM CTaHd4apToM, ByAeT OTHOCUTLCS
K HacTpoOWMKe YCTPOWCTBa ynpaBneHWsA TEMNepaTypon (UNu 3KkBMBaNeHTHOW TOYKE), MpW KOTOpPOW Bce cpea-
HWe 3Ha4yeHusa TemnepaTypbl BO34yXa B OTAENEHMW HaxoOsATCH Ha YpOBHE LeneBbIX TeMnepartyp, yKasaHHbIX
NoCTaBLMKOM B Tabnuue 1 Ona Kax4oro Tuna oTAeneHus, UMW HIBKE 3TOro YPOBHS. 3HAYeHWUs Bbille U HUXKe
UueneBbIX TEMNEpaTyp MOryT MCNOMNb30BaTbCH AN OLEeHKM 3aHepronoTpebneHus npu LeneBon Temneparype
ANs Kax40ro CoOTBETCTBYIOLLEro oTAeNneHns MeToA0oM UHTEPNoNALUK B COOTBETCTBUM C yKasaHusaMu pasgena 6.

MpumedyaHue— [laHHble N0 OTAENEHMAM C NepeMeHHOW TeMnepaTypor nNpuBedeHkbl B NpunoxeHun B
M3K 62552-1. [Ina ucnelTaHWi aHepronoTpebneHnsi OHW UCMONb3YKTCA B pexume (Npu NOoCTOAHHOM paboveM guana3oHe
Temneparyp), NPy KOTOPOM NoTpebnsaeTcs HonbLue BCEro aHepruum.

Tabnwuuya 1 — Lleneeble 3Ha4yeHus TeMNepaTypsl ANA ONpeaeneHus sHepronoTpebrneHnsa no Tuny oTAeneHus

Twvn oTAeneHus Llenesoe 3Ha4eHWe cpedHel TemnepaTtypel Bo3ayxa, “C
«KnapoBas» 17
XpaHeHwne BMHa 12
«Morped» 12
Ceexne npoaykTbl 4
OxnaxgeHHsle NpogyKThbl 2
Bez 3Be3g 0
OpHa 3Be3na -6
[Be 3Be3abl -12
Tpu 1 YeTsipe 3Be30bl -18

Ona uenei ucneiTaHWi 3HepronoTpebneHus Kaxaoe oTAeneHWe OOMKHO UCNOMB30BaThCH B COOTBETCTBUM C YKa-
3aHHBIM TUNOM OTAENEHWA, 33 UCKMIOYEHNEM YKa3aHHbIX HUKE CryYaes.

Ecnu B paboyunil auana3oH TemMnepaTtyp oTAeNeHUs He BXOAAT LieneBble TeMnepaTypbl AN onpedeneHHoro Tuna oTaene-
HUA 13 Tabnuuel 1 npy okpyxatowen Temneparype 16 °C unn 32 °C (B cBA3M C OTCYTCTBMEM perynupyemoro nonb3oBarenem
YCTPOWCTBa yNpaBneHna TeMnepaTypon Unu orpaHnyeHHbIM Auana3oHom akTUBHOMO yNpaeneHns), OHO KnaceupyumpyeTcs no
TUNY OTAENEeHUA COo cneayLLed Hanbonee BbICOKOK LieneBoW TemnepaTypoi (Ha b6ase pesynsraToB UCMbITaHWA HanbonbLuen
Temnepatypbl 4ns 060Mx 3Ha4YEHUIA OKpYXatoLed TemnepaTyphl), paboTaloWwero Npu MakcuMarnsHoW TeMneparype, HO Ha ypoB-
He He Bbile LeneBon TemnepaTtypbl MK dnuxanwen Hambonblwen LeneBon TemnepaTypbl (B 3aBUCUMOCTM OT KOHKPETHOTO
cnyyas) npu ucneiTaHusax aHepronoTpebnenus npu obomx 3Ha4YeHUsIX OKpyXarowel TemnepaTtypsl. B otyete 06 ucneiTaHuax
HeobxoaMMO OTMe4aThb 3adBNeHHbIA TUM OTAeNeHUA Y TUN OTAENeHWA, UCNOMNb3yeMblil ANA UCMBITaHUIA 3HepronoTpedneHms.

Ecnv oTgeneHue 0THOCUTCS K TUNY OTAENeHUs ¢ NnepeMeHHON TeMnepaTypou (BknodatoLein paboyuin gmanasoH Temnepa-
TYp HECKOMNbKWUX TUMOB OTAENeHUI), ero OCHOBHasA KoH(Urypaums Ana ucnelTaHui aHepronoTpebneHns [oMmKHa COOTBETCTBOBATL
TNy oTAeneHus ¢ HanbonelWwyM 3HepronoTpebneHneM. OTaeneHue ¢ nepeMeHHOW TemnepaTypou Npy HeoBXodMMOCTU MOX-
HO HACTPOWTL W UCMbITATh MO APYrMM TUNaM oTAeneHun, ecnu ato TpebyeTca B AONOMHEHWE K MCMbITaHWAM aHepronoTpebneHus
B OCHOBHOW KOHdurypauuun. B oTtyete 06 ucnelTaHuax AOMKHO BbiTe yka3aHo, YTO OTAENEeHUe OTHOCUTCS K TUMY OTAENEeHWUN C
nepeMeHHOW TeMnepaTypon WU TUNY OTAeNeHWA, BeIGpaHHOMY ANS K&KA0r0 UCMbITaHUsA 3HepronoTpebneHms.
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5.2 HacTpo#Ka ycTpoMCTBa ynpaBneHsl TeMnepaTypoi Ans UCNbITaHU aHepronoTpebneHus

Mpwv NpoBedeHUW UCTIBITAaHWIA 3HepronoTpe6GneHUs B COOTBETCTBUK C pa3genomM 6 XxonoAUnbHbIA Npu-
6op JomkeH umMeTb XoTs Obl OOHY HAaCTPOMKY YCTPOKWCTBa ynpaBneHWA TeMnepaTyponr (Unv coveTaHue
HacTpoOeK yCTpPOMCTBa YyNpaBNeHWA TeEMNepaTypom), Npu KOTOPOW CpefHue TemnepaTypbl KaX4oro otae-
neHwusa GyoyT OOHOBPEMEHHO Ha YPOBHE UIK HIDKE YPOBHS LieNeBbIX TeMnepaTyp Ans 3HepronoTpe6ne-
HUS, yKa3aHHbIX B Tabnuue 1. QnemMeHThbl AaHHbIX, UCNoNb3yeMble 4 OnpefeneHus aHepronoTpebneHus,
[OIMKHbI NOKa3biBaTb, 4TO NpUBOpP MOXET COOTBETCTBOBATL 3TOMY TpeboBaHMI0, HO YTO OIS 3TON KOHKPETHOW
TOYKM He TpebyeTcs MPsSMOro M3MepeHus.

Ecnu B xonogunsHoM npubope OTCYTCTBYET perynupyemMmoe nonb3oBaTeneM YCTPOWCTBO ynpasne-
HUA TeMnepaTypou, aHepronoTpebneHue JOMKHO ObiTh ONpeaeneHo no pesynsrataM 0gHOro U3MepUTerb-
Horo ucnbiTaHusi npubopa.

6 OnpeneneHne aHepronoTpedneHusn

6.1 Obwme nonoxeHun

OcHOBHble cOCTaBnAwLLNE 3HepPronoTpedneHus, ykazaHHble B HACTOSALLEM pasgene, AOMKHbI ObiTb
onpeneneHbl ANs Kax4oro XxonoAuMnsHoro npuéopa, npoxoasilero UCMbITaHUSI B COOTBETCTBUMM C HACTOS-
Wwmm ctanaapToM. OHW JOMKHBI OCHOBLIBATHCA HA AaHHbLIX U3MEPEHUIA, NOMYYEHHbLIX B COOTBETCTBUM C NpU-
noxeHusamu B—H (no mepe npumeHumMocTw).

Taike B HacToflleM pasfene ykaszaH MeTod, KOTOpbIi crefyeT UCNOMb3oBaTk AnNS onpeaeneHns co-
CTaBNSLMX 3HepronoTpebneHna xonoaunbLHoro npuéopa Npy UCNbITAHUSIX B COOTBETCTBUW C HACTOS-
LWKMM CTaHOapTOM.

OcHOBHble COCTaBMNAWME aHepronoTpedneHus, onpeaensemMble B COOTBETCTBMM C HACTOALMUM CTaH-
AapTom:

- SHepronoTpebneHne B cTabUNbHOM COCTOAHMM — ONPEefEensiioT NpU HapYXKHOW TeMnepartype
16 °C 1 32 °C (cm. npunoxeHue B);

- 3HepronoTpebneHve U U3MeHeHWe TeMnepaTypbl NPU pasMopaXXMBaHUM U BOCCTaHOBMNEHUU — [Ns
npuBopoB € O4HOM UMM HECKONBKMMU CUCTEMAMK Pa3MOPaXMBaHWUS (Kax4as U3 KOTOPbIX UMeeT COBCTBEHHbI
LUMKN ynpaBreHusl pasmopaxuBaHueM) onpeaensoT aHepronoTpebneHne npu pasmMopaxvMBaHUM U BOC-
CTaHOBNEHUM [N 3a4aHHOr0 YCIOBHOIMO Y1Cra NepMoLoB pa3MopaXvuBaHUA U BOCCTAaHOBNEHUA TemMne-
paTypbl ANS KaXOoW cucTemsl (CM. npunoxenue C);

- YyacToTa pasMopaxuBaHusi — Ansa npubopoB ¢ O4HOM UMW HECKOMBKUMKU CUCTEMAMW PAa3MOPaXMUBaHUS
(kaxkgasi 3 KOTOPbIX NMeeT COBCTBEHHbIM LMK YNpaBNeHUa pasMopaxKMBaHUeM) UHTEpPBan pasMopaxu-
BaHUWA ONpeaensoT Ans Kax4oW cucTeMbl Npu Habope ycnosuid (cM. npunoxerue D);

- cneumnanbsHble BCroMoraTenbHble YCTPOMCTBAa — eCclii XONoAUMNbHBLIA NPUBOP COAEPKUT cheumnanb-
HOe BCMoMoraTensHoe YCTPOWCTBO, TO OMpefensitoT BO3AeACTBME 3TOr0 BCMOMOraTtenbHOro yCTpoNCcTBa Ha
sHepronoTpebneHune (cMm. npunoxeHue F);

- athhpekTUBHOCTL 06paboTkK 3arpy3ku — B cryyae, ecnu adeKTMBHOCTbL 06paboTKN 3arpy3ku
U3MepeHa Unu geknapuposaHa, crnefyeT UCNonb30BaTh crneumanbHblid MeTod (CM. npunoxeHue G).

HaumeHbluee oxuaaeMoe 3HavyeHe aHepronoTpe6neHnA xonogunsHoOro npuéopa no HacTosAWwemy
cTaHOoapTy (T.e. TeOpeTUYECKOE ONTUMATBHOE 3HAYEHWE ) — 3TO 3HAYEHWE, NPU KOTOPOM TeMnepartypa Kaxao-
ro oTAeneHWUs TOYHO PABHSIETCA €ro LeneBoW TemnepaTtype Ans 3HepronoTpebneHus (cM. pasgen 5). He
Kaxabln npubop MoxeT paboTaThk B TAKOM COCTOSIHUM, U B Nabopatopumn He NPakTUYHO NPOJOMKaThk UCMbITa-
HWUs B MOMNbITKE JOBMTHCA TOMHO TAaKOrO COCTOSIHUS MpW onpefeneHHoM Habope ucnbiTaHuid. B cooTBeTCTBUM
C HaCTOALMM CTAHAAPTOM CYLLECTBYET BO3MOXHOCTb MPOBEAEHWUA HECKOMbKWUX UCMbITAHMA C pasHbIMKA Ha-
CTpOWKaMW YCTPOMCTBA yNnpaBneHUsa TeMnepaTypon (Npy Hanuuum). 3To NpM3BaHo yNpoCTUTb MHTEPNons-
UMK AN OLUEHKM 3HepronoTpebneHus Ans MOMEHTa, KOr4a Bce OTAENEHUs MMET LeNeByo TeMnepaTypy
Ons aHepronoTpebneHus unu Bonee HU3Ky Temnepartypy (cMm. 6.3).

6.2 Uenb

[ns onpegeneHys xapakTepucTUK BeITOBOrO XonoaunsLHoro npuéopa B COOTBETCTBUM C HACTOALLMM
cTaHOapToM HeobxodMMO U3MEepWUTL TemnepaTypy U aHepronoTpebneHue 3a TUMNOBOA nepuon paboTbl B
CcTabMNLHOM COCTOSIHMM, COOTBETCTBYHOLIMA 3afaHHbIM TpeboBaHuam (T.e. TeMnepaTypbl OTAENeHWA Ha
YPOBHE LieneBbiX TeMnepaTyp Ans 3HepronoTpeGneHusa unu Hinke). [na nonydvenns Hawbonee Gnaronpu-
ATHOro (ONTUManbLHOIO) peaynsTata No IHepronoTpebrneHUI0 MoxeT NoTpeboBaTLCA HECKOMNLKO TOYEeK MC-
MbITAHUIA NPKU Pa3HbIX HACTPOMKaX YCTPOWCTBA YyNpaBreHUa TeMnepaTypoi.

4
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Onsa ycTpolcTB ¢ (PyHKUMSMU aBTOMaTUYeCKOro pasmMopa)XMBaHWA, BAUSIOWUMU Ha SHepronoTpe-
tnexHve (T.e. ANs YCTPOWCTB C LMKIOM YNpaBneHusi pa3mopaXxuBaHWeM) HapacTawLllee aHepronoTpebne-
HUEe NpW pa3MopaXMBaHUW M BOCCTAHOBMEHUM (T.e. AOMNOMNHUTENbHOE 3HepronoTpebneHne AE g Ha ypoBHe
BbllWe 6A30BOMA MOLLHOCTM B CTABUNBLHOM COCTOSIHMM) LOIMKHO ONpenenaThcs ANA 334aHHOro KonuyecTsa
TUMNOBbIX M A8NCTBUTENBHBLIX NEePUOAOB pa3MopaXuBaHUA U BOCCTaHOBNEHUS TeEMNepaTypbl.

3TV 3HAYEeHUs U3MEPSAIOT AN KaXL0W U3 yKasaHHbIX TeMnepaTyp OKpyXalowen cpedbl ans onpeae-
neHust aHepronoTpebneHus.

[na oueHKn NpUrogHOCTU OaHHbIX UCMbITAHWA 3a Npegnaraemblil Nepyvod Ana onpefeneHus aHepro-
noTpebneHUA NPOU3BOAAT aHaNW3 M OUEHKY OaHHbIX C Uenbi onpeaennTb, HaXoasTCA N U3MEHEHUS BHY-
TPEHHeW TeMnepaTypbl U 3HepronoTpebneHust B npuemnemMblx pamkax. C ToYkn 3peHust aHepronoTpebneHus
CyLLecTBYeT [iBa anbTepHATUBHbIX NOAX04a K ONpeaeneHno aHepronoTpebneHnsi B cTabunbHOM COCTOAHUM:

- §S1: onpepeneHne MOLLHOCTU W BHYTPEHHEN TeMnepaTypel B CTAaBUNbHOM COCTOSHUU MpU OTCYT-
CTBMMW LiMKNa yNpaBreHUsa pasMopaXuBaHUeM UMW B clNy4vae, Korga Mexzay nepuogamu pasMopaKMBaHUA
M BOCCTaHOBNEHMWA TeMnepaTypbl cobnogatoTcs ycrnoBus 4n8 cTabunbHOro COCTOAHUA B COOTBETCTBUM C
npunoxeHnem B (06bi4HO B cnydyae 60NbLIOro NpoMexyTka Mexay cobbITUSMKU pasMopaXuBaHus);

- 882: onpeneneHve MOLLHOCTW W BHYTPEHHEW TeMnepaTypbl B CTabMNLHOM COCTOSIHMWU B Cny4ae,
Korga Mexgy nepvogamu pasmopaXMBaHWA M BOCCTaHOBIEHUA TemMnepaTypbl He MoryT bbiTb cobnoge-
Hbl YCNOBUSA CTabUNbHOrO0 COCTOAHUA B COOTBETCTBUKM C MpUnoxeHuem B (0Obl4HO B cnydae Hebonbloro
NpoMeKyTKka Mmexay cobblTUAMKU pasMopaXusaHus).

Takxke TpebyeTcs oUeHMBaTL HapacTawLwue n3MeHeHs IHepronoTpe6neHns 1 TemnepaTypel B nepuon
pasmMopa)xKMBaHUs U BOCCTAHOBINEHUS TeMNepaTypbl (M0 OTHOLUEHWIO K MOLWHOCTM U BHYTPEHHUM TeMnepary-
pam B cTabMNbHOM COCTOSIHWUM [0 U NOCEe Nepuoaa pa3smopaXuBaHUA U BOCCTaHOBIIEHUA TeMnepaTypbl).

[na kaxgoro cnydas yCTaHOBMNEHbl KpUTepun A8 onpegeneHust Toro, ABMASKTCS N Nepuogbl TUMNYHbI-
Mu ans pabotel npubopa.

6.3 Konu4yecTBO UCNLITAHUNA

OHepronoTpebneHue onpefensoT Npy okpyxarwen Temnepatype 16 °C u 32 °C:

a) HeNoOCpPeacTBEHHO Ha OCHOBE Pe3ynbTaToB OAHOrO UCTbITaHWs, NPU KOTOPOM TeMMepaTypbl BCEX OT-
JerneHui yCTPOWCTBa MMEIDT TeMNepaTypy, paBHyw M Gonee HWU3KYI, Yem LeneBas TemnepaTypa, yka-
3aHHas B Tabnuue 1; unu

b) nocpeacTBoM MHTEpRonsALUMK pe3ynsTaToR ABYX UNK Boree UCMbITaHWA, NPOBeOeHHbIX NPU pasHbIX
yCTaBKax yCTpOWCTBA yNpaBneHUA TeMnepaTypom, Kak NoKazaHo HUXe:

- Cnu pes3ynbTaThl N3MEPSIOT NPW ABYX yCTaBKax yCcTpoWcTBa ynpaBneHWsa TeMmnepaTypon, nocpea-
CTBOM MHTEPMOnsunmn B COOTBETCTBMM C E.3;

- @CMM Yy YCTPOWMCTBA MMEETCH HE MEHEEe ABYX HE3aBWCUMbIX PEryfiMpyeMblX nofib3oBaTenem HacTpo-
eK TeMnepartypbl, 1 pe3ynsTatel M3MEPSOT ONA TPex codeTaHWuil YCTaBOK HACTPOWKU TemnepaTypbl, Nno-
CpencTBOM MHTEpPMonALMK B COOTBETCTBMK ¢ E.4;

- Takke B E.4 npuBeneHbl BapyMaHTbl MHTEPMNOMSALMM C MCMNONb30BaHMEM Tpex unu Gonee perynupye-
MbIX MOJIb30BaTENIeM HACTPOEK TeMNepaTypbl, He 3aBUCALLMX APYr OT Apyra.

B cnydae b) pesynsrathl MCNbITAHWUIA NOKa3bIBAKIT, YTO TEMNEpPATYpPLl BCEX oTAeNEeHUA XONoAUNLHOIo
npubopa MMET B TOYKE MHTEPNONSALMM 3HAYEHUS, paBHbIe UMW MEHbLLUWE MO OTHOLIEHWUIO K LieneBbIM TeM-
nepatypam, ykasaHHbiM B Tabnuue 1. [ins obecnedeHuns 3Toro UHTEpnonsuusl gomkHa BbiTe NpoBegeHa ¢
y4yeTom onpefeneHHblx TpeboBaHui.

6.4 BHepronoTpebneHue B cTabUNbLHOM COCTOAHUN

[ns xonoaunbHbIX NpuGopoB 6e3 UMKNAa ynpaBneHUs pasmopaXuBaHUeM aHepronoTpebneHne B
CTabUNLHOM COCTOSHMU NPY KaXdoW BbIOpaHHOA ycTaBKe HACTPOWKN TeMnepaTypbl U 4718 KaX40ro 3Ha-
YeHUsi OKpYXKalolWwel TeMnepaTypbl ONpeaensioT B COOTBETCTBMM C NpunoxeHnem B.

[ns xonoaunbHbIX NPUGOPOB C OOHUM WM HECKOMNBKUMY LLMKNAMKU YNpaBneHusl pasmopaXuBaHu-
eM aHepronoTpebneHre B cTaBUNLHOM COCTOSIHUM MeX[y NepuonaMu pa3MopaXuBaHWS U BOCCTaHOB-
reHus TeMnepaTypbl NPy Kaxaoi BeibpaHHOW yeTaBKe HACTPOMKK TeMAepaTyphbl 1M AN KaxX40ro 3Ha4yeHUs
OKpyXalolen TeMnepaTypbl oNpeaensioT B COOTBETCTBMM C NpUnoxeHuem B.

JuepronoTpebneHne B cTabUNBLHOM COCTOSIHUM YKasbiBaloT B BT.
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6.5 3HEPFOI‘IOTDEGHEHWE A U3AMEeHEeHNnA TeMnepaTtypbl NpyU pasMopaXXMBaHUM U BOCCTaHOBINEHUA

[ns xonoguMnsHoro npu6Gopa ¢ OAHOW UMM HECKOMNBLKMMU CMCTEMaMM pasMopaxuBaHus (Kaxkgas na
KOTOPbIX UMEET COBCTBEHHbLIM LIMKN yNpaBneHUa pasmMmopaxKMBaHMeM) AONONHUTENbHbIE UBMEHEHMSA SHEp-
ronotpebneHva U TemnepaTtypbl NpyY pasMopaXMBaHUM U BOCCTAaHOBIEHWUM ONpenensiioTcs ANs Kaxoow
cUCTeMbl Anst TMMOBOTO YMCra NepuogoB pasMopaXKMBaHUA U BOCCTAHOBMEHUA TeMnepaTyphbl B COOTBET-
cTBMM ¢ npunoxeHnem C Ans oKpyxkarwowmx Temneparyp 16 °C v 32 °C.

MpW HanM4Mn HECKONBbKMX CUCTEM pasMopaxuBaHWus (Kaxaas ¢ COBCTBEHHBLIM LMKAOM yNpaBneHUA
pasMopaxnBaHueM) JOKYMEHTUPYIOT XapaKTepUCTMKKM KaxKaoh CUCTeMbI.

[ononHuteneHoe sHepronoTpebrneHne Npy pasamopaxmMBaHMM U BOCCTaHOBNEHMM yKa3blBatoT B BT-u.

NameHeHWe TeMnepaTypbl Npy pasMopaKMBaHUM U BOCCTAHOBMNEHWUM YKasbiBatoT B K-y,

6.6 MHTepBan pasmopaXuBaHUA

[na xonogunsHoro npubopa c 0gHOM UM HECKONBKMMIK CUCTEMaMK Pa3MOopaXKMBaHus (Kaxagas ¢ cob-
CTBEHHbIM LMKIOM YNpaBrieHUs pa3mMopaXuBaHWeM) NPYMepPHbIA UHTepBan pasMopa)XXMBaHUA OO/KEH
BbITE ONpeneneH B COOTBETCTBMM C npunoxeHunem D npu HapyxHou Temnepatype 16 °C n Hapy»XHOW TeM-
neparype 32 °C.

MpK HaNU4MM HEeCKONbKUX CUCTEeM pasMopaxuBaHus (Kaxgas ¢ COOCTBEHHBIM LIMKIIOM ynpaBrieHUA
pa3MopaXUBaHWEM) JOKYMEHTUPYHT AaHHbIE NO MHTEpPBany pa3MopaXuBaHUA 45 KAXKO0W CUCTEMBI.

WMHTepBan pasmMopaXuBaHUA BbIPaXKaOT B Y C OKPYrMeHMem Oo gecaTbix. B 3aevcumocTy oT Tuna
ynpaBneHus pazMopakMBaHMeM WHTepBan pa3MopaXuBaHUA MOXET npeacTaBnaTe COOOM OyHKUWIO He-
CKOMNbKUX NapamMeTpoB.

6.7 CHEHHaﬂbeIe BCnoMoraTenbHbIe yCTpDI;[CTBa

Ecnun XOHOHManbIﬁ npuﬁop cCoOepXuT cneunanbHOe BCnomoratenbHoe yCTDOi;ICTBO. BINAHWE 3TOro
yCTpOF‘ICTBa Ha aHeprOHOTpe6neHme onpenensdaT B COOTBETCTBUK C MPUTTOXKEHNEM E:

Boszgencterne BcnomoraTenbHbIX yCTpOVICTB BblpaxarkwT B BT wnn BTy gnsa pa3H006p83HbIX BHELUHUX
yCJ'IOBI/Iﬁ. 3atem 3TM 3Ha4YeHUs B3BELLMBAIOT B COOTBETCTBUW C permoHanbHbIMN TDEGOBEHMHMM M yCnoBUAMM
ana obecneyeHusn aKTyaﬂbHOﬂ OLEHKHN 3Hepl’OI'IOTpE.‘6H9HMﬂ BCNoOMoOratenbHOro YCTQOﬂCTBa.

6.8 Pacuet a3HepronoTpebneHua

6.8.1 O6wuKe nonoxeHnna

OTaencHble cocTaBNAKLME 3HepronoTpedbneHna 1 MOLWHOCTM B CTaABUNBHOM COCTOAHUM, U3Mepsae-
Mble B COOTBETCTBUUN C HACTOALLMM CTaHAAPTOM, O6bEeAUHAKT Mo cneayLmmM NpaBunam.

6.8.2 MNoTpebneHne aNEKTPO3IHEPrun 3a AeHb

Bce 3HauyeHUA aHepronoTpebneHUA M MOLLHOCTU OOMMKHbI ObiTb KOHBEPTUPOBAHLI B 3HAYEHUA OHEB-
HOro 3HepronoTpebneHUs B COOTBETCTBMM CO CNedYHLWUMU YPAaBHEHUSIMU OIS BCEX YCTABOK HACTPOWMKMU
TeMnepaTtypbl 1 3HaYEHUA OKpYyXaroLWwen TeMnepaTypbl.

[na xonoaunbHbIX NpubopoR 6e3 LMKNa ynpaBneHUA pa3MopaXXMBaHUeEM JHEBHOe 3HepronoTpe-
6neHuWe ONS Kax40ro 3Ha4eHWs OKpPYXKalolen TemMnepaTyphbl 1 Kax40 HACTPOWKKU YCTPOMCTRA ynpaBne-
HUA TeMMepPaTypPou BLIMMCNAKT Mo popMyne
=P-24, (1)

rae :‘:'daily — notpebneHue aHepruu, BT -y, 3a nepuop B 24 y;
24 — KONMW4YeCTBO YacoB B CYTKax;
P — mowHocTb B cTabnbHOM cOoCTOAHUMK, BT, ons BhiGpaHHON HACTPOWKK YCTPOWCTBA yNpaBreHun
TemnepaTypon B COOTBETCTBMM C NpUnoxeHnem B.

MamepeHHan TemnepaTypa B CTabUNbHOM COCTOAHWM AN K&KLOro oTAeNeHnAa fomKHa ObiTh ykasa-
Ha ONs 3TOro 3Ha4YeHus (ana otyeta 06 MCNbITaHMAX W/WNKM ANA UHTEPMNOMALMKA).

[ns xonogWnbHbIX NPUBOPOB C OOHON CMCTEMOW pasMopaxunBaHus (C COBCTBEHHLIM LMKIIOM ynpaB-
JleHWA pasMopa)uBaHWEM) JHEBHOE IHEpPronoTpebneHne A5 KaX4oro aHavyeHus OKpy»Kalwwen TeMmne-
paTypbl ¥ KaxOOW HACTPOWKMU YCTPOWCTBA ynpaBneHUs TemMnepaTypoW OCHOBAHO HAa AaHHbIX MO 3Hep-
ronotpebneHuio B cTabUNbLHOM COCTOSIHMM, MOMYYEHHbLIX B COOTBETCTBUM C npunoxeHuem B, gaHHbIx no
HapacTalLemMy 3HepronoTpebneHuio Npy pasMopaXuBaHUM U BOCCTAHOBIEHWUM, NOMYYeHHbIX B COOTBET-
CTBMM C MpunoxeHreMm C 1 faHHbIX N0 MHTepBany pa3sMopaKuBaHWUA, NOYyYEHHbLIX B COOTBETCTBUM C NpU-
noxeHwem D
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AE 4¢ - 24

Edaily =P.24 + Atdf

; (2)

roe Eda”y — noTtpebneHne aHepruun, BT u, 3a nepuon B 24 y;

24 — KONu4ecTBO YacoB B CyTKax;
P — mowHocTe B cTabUNbLHOM COCTOAHUM, BT, AnA BbIOpaHHOW HACTPOWKM YCTPOWCTEA yrpaBrneHus
TEeMnepaTypon B COOTBETCTBMM C NpUrnoxeHwem B;
AE 4— TUNOBOE 3HaYeHWe HAapacTalLero dHepronoTpebneHnsa nNpu pasMopaXxwsaHum U BOCCTaHoBnMe-
HuK, BT 4, B cooTBeTcTBMM C npunoxennem C (cm. C.5);
At 4s— NPUBNM3NTENbHBIX MHTEPBan pa3MopaXWBaHWsA, Y, B COOTBETCTBUM C NpunoxeHuem D.

Mpy “CnonbL3oBaHUM AONONHUTENLHLIX CUCTEM Pa3MOpauBaHWs (Kaxaas ¢ cOBCTBEHHLIM LUKMOM
ynpaBneHuA pasMopaxusaHuem) B coopmyny (2) 4o6aBnaiT sHaveHne BenuUMH AE 1 Aty ANA Kaxaow
JOMOMHWTENbLHOW CUCTEMBI PA3MOPaXKUBAHUS.

CpenHIo TEMMNepaTypy KaX[oro oTAeNeHUs Ans KOHKPETHOW HacTPOWKW YCTPOMCTBA ynpaBrieHUsA
TemMnepaTypon U aHepronoTpebneHnsa BLIYUCIAIT No opmMyne

AThgs
Taverage = Tss + Aly (3)
roe 1 — CpefHAd TemMnepartypa otaeneHUA Ha NpoTAXeHWW BCEro UMKna ynpasrneHUA pasMopaxu-

average
BaHUeEM;

Tgg — CpeaHsis TemnepaTypa B CTabunbHOM COCTOSHUM AN OTAENEeHNs AN HaCTPOMKM YCTPOWCTBA
ynpaBreHus TemnepaTypou, °C, B COOTBETCTBUM C MPUNOXKEHUEM B;

AThy — TMNOBOE 3HAYEHWE HAKOMINEHHOW PasHNLIbl TEMNEpaTyp 3a BpeMsA pa3MopaXuBaHWUs 1 BoccTa-
HOBMEHWs TemnepaTypbl (MO OTHOLWIEHWIO K TeMrnepaType B CTabuMNbLHOM COCTOsHUM), K-u,
ONA COOTBETCTBYHLLErO OTAENEeHUA B COOTBETCTBMU ¢ npunoxeHuem C (cm. C.5);

Aty — NpUBNUaNTEnbHLIA MHTEPBan pasMoOpaX1BaHUA, Y, B COOTBETCTBWN C npunoxernem D.

3Hadenune AThy moXeT BbITb NONOXUTENBHLIM (€CNM TeMNepaTypa Bbille BO BpeMsa pa3MopaXuBaHus
M BOCCTAHOBMEHUs TeMMepaTypbl) UMK OTpULaTeNbHBIM (ECNU 3TO OXNaguTenbs — B CBA3M C NpeABapuTenb-
HbIM OXMaXAEHWEM WU HU3KUM M3NyYeHMeM Tenna npu pasmopaxusaHum).

MpK MCNONb30OBaHUW OOMNOMHUTENBHLIX CUCTEM pasMopaKuMBaHWA (Kaxaas ¢ coBCTBEHHBIM LIMKIOM
ynpasneHusa pasmopaxusaHvem) 8 chopmyny (3) aobasnsaioT sHadenne senuunH AThy n Aly ANA Kaxaon
AOMONMHUTENbHON CUCTEMbBI PasMOpaKMBaHKS.

6.8.3 UHTepnonayua

Ecnu nHTepnonaumio NpoBoAAT ANSA nonydeHus 6onee onTMManbHOW OLEHKM AHEeBHOro aHepronoTpe-
6neHuA ONs 3a4aHHON OKpyXalolen TeMnepaTypbl, pacyeTsl TeMNepaTypbl U 3HepronoTpebneHus Kax-
AOro OTAEeNeHWA B COOTBETCTBMM ¢ 6.8.2 LOMKHbI ObITb BbINOMHEHLI B COOTBETCTBUW C NpUnoxeHnem E.

6.8.4 CneuuanbHble BCrioMoraTenbHble YCTPpOMCTBa

Ecnuv B xonogunsHOM npubope UMeloTCsl crelManbHble BCNOMOraTenbHble YCTPOUCTBA, YBENUYEHNE
3HepronoTpebneHMA B CBA3M C UCMOMNb30BaHMEM 3TUX BCMOMOraTenbHbIX YCTPOWCTE ONPeaensoT B COOT-
BETCTBUW C MPUMEHUMBIM A5 JAHHOTO perMoHa rpadpMkomM 3KChnyaTauum U ¢ UCNonb30BaHWEM NapamMmeTpos,
yKasaHHbIX B npunoxeHun F. BozgencTBue 3TUX BCMOMOraTenbHbIX YCTPOMCTB O6GLIYHO OUEHWUBAOT ANs ro-
AOBOro nepuoga, noatomy cregyeT cobniogaTs BHUMATENBEHOCTL NPY NPUBABNEHUM 3TUX 3HAYEHWIA K APYrUM
3Ha4YeHUsiM 3HepronoTpebneHns, paccHnMTaHHbIX MO HacTosIWeMy cTaHaapTy. [pexae Yem BbINOMHATh CroXKe-
HWe, Heobxo4MMO OMpeaennTL rO4oBLIe 3HAYEHWS ANA OPYrMX COCTABMSLKMX IHEpronoTpebreHus.

6.8.5 O6wee a3HepronoTpebneHue

O6uwee aHepronoTpebneHue Npnbopa MOXHO OLEHUTL Ha OCHOBE CredyoLWnX 3HaYeHWil:

- Eda”ymc npu Hapy»How Temnepatype 16 °C;

- EdainSZC npu HapyXHow Temnepatype 32 °C.

3HaveHue Eda“y npu okpyxarouwmux Temnepatypax 16 °C n 32 °C mMoxHO paccyuTatb METOAOM MHTEp-
NonAUWK B COOTBETCTBUM C NpunoxeHvem E. B npunoxeHun | npuseseH pag npumMepoB CoYeTaHus 3TUX ABYX
3HAYeHWiA ANs NonyYeHus OLeHKU ro4oBoro aHepronoTpebneHus.

E_  x BbIP@XaloT KaK MHTerpupoBaHHoOe 3Ha4veHne aHepronotpebnexus 3a rog.

MpumeyvyaHune — McnelTaHua No NPUroTOBMEHUIO MbAa NPOBOAAT NPU OKpyXarowWwux TeMmneparypax 16 °C
n 32 °C, tak uto E_ | — 370 pervoHansHas @yHkuma F{E, s Egaacth
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Obuee rogoBoe aHepronoTpebneHne xonogusHoro npubopa BbLIYMCAAT Mo hopmyne

Eiota=T{Eqaily16c * Edailya2cHEaux » (4)

roe f— pernoHanbHas yHKUWA roA0BOro aHepronoTpebrneHuns, OCHOBaHHAasA Ha AaHHbIX NO AHEBHOMY 3HEp-
ronoTpebnenuno npu temnepatypax 16 °C n 32 °C. TpeboBaHua K onpegeneHio 4aHHOW YHKLUK He
YCTaHOBMEHbI B HACTOSLLEM CTaHAApTe, Tak Kak OHU MOTYT pasnuuaTtbcs Ans pasHbix permoHoB. Mpu-
Mepbl NPUBEAEHbI B NPUMNOMKeHUN |.

MpumedyaHWe — B gaHHbIX pacyeTax He y4yuTbIBalOT aHepronoTpebneHne npu o6paboTke HArpyskn, BO3HM-
KalLlen us-3a AelCTBUA Nonb3oeaTens. JaHHble Mo U3MepeHUsiM U CONyTCTBYIOLWMNE pacyeTsl aHepronoTpebneHus npu-
BefeHbl B npunoxenun G.

7 O6xoaHbIe yCTpOUCTRA

O6xogHoe yCTpoMCcTBO — 3TO NioGoe YyCTPONCTBO ynpaeneHus, nporpammMmHoe obecrnedyeHne, KOMMNOHEHT
UMK 3MEMEHT, U3MEHSAKOLLIME XapakTepUCTUKN OXnaxaeHus Bo Bpems no6oi npouenypel UCMBITAHUA, B pe-
3yneTate Yero U3MepeHus He OTPaXaloT pearbHble XapakTepucTUKM NpUBopa, KoTopble OHo ByaeT UMEeTb Npu
06bLIYHOM MUCNOJIL30OBAHMM B COMOCTaBMMbIX ycroBusax. OBbIYHO 06XoOHbIE YCTPONCTBA 3KOHOMST SHEPTUH0
BO BPEMS UCMBITAHWIA, HO HEe NPU HOPManbHOM 3KcnnyaTauuu. Mpumepsl 06xoga MOryT BKMHOUYATE, MOMUMO
npoYero, Mobblie nameHeHUst 06bLIYHOM paboTbl BO BpeMs NpoBeAeHUs UCMbITaHuin ycTpolcTea. B yncno o6-
XOOHbIX YCTPOMCTB BXOAAT YCTPOMCTBA, KOTOPLIE!

a) M3MEHSIOT YCTAHOBMEHHYIO TeMnepaTypy OTAeNeHUI BO BpeMs UCTbITaHWiA; Unu

b) BKMOYAOT MMM OTKNIOYAKT HarpeeaTenu Unu gpyrie noTpebnsaLme sHeprio yCTpoMcTBa BO BPEMS
UCMBITAaHWIA; UNK

C) M3MEHSAIOT Bpems LMKIa KoMmnpeccopa unu apyrue paboyne napameTpbl BO BPEMS WCMbITAHWA; UK

d) M3MEHSAIOT MHTEPBAN pasMopaxXUBaHHUA.

YcTpoiictea, paboTalolwme B orpaHU4eHHOM AnanasoHe yCroBuid, KOTopble:

- HeobXoQUMbI ANA NoAAepXaHUs YOOBNEeTBOPMTENbHbIX TeMNepaTyp ANs coxpaHeHus npubopos B OT-
OeneHnsX (Hanpumep, KOMMNeHCaLUWOHHbIE HarpeBaTeNnu B OTAeNeHUAX ANA CBEXUX NULEeBLIX NPOAYKTOB,
paGoTatoLme Npu HU3KoKM HapyKHOW TeMnepaType); unu

- pedHasHayeHbl ANsl CHUKEHWS aHepronoTpebneHUA Npu HOpManbHOW IKCNNyaTaLnm

06bLIYHO He paccmaTpuBaloT Kak 06X0oAHbIe YCTPOMCTBa NpY Hanu4Yum pa3yMHbIX OCHOBaHWUIA NpW UX Npu-
MEHeHUW NpU HOPManbHOW 3KCNAyaTaunu 1 NpKU UCNbITAaHWAX NS 3asBMNEHHOI0 3HepPronoTpedneHus, Ko-
Topble MOryT BbiTb NPOAEMOHCTPUPOBaHbLI MOCTaBLLNKOM.

B cnyyae BO3HMKHOBEHWS NOAO3PEHUI OTHOCUTENBHO UCMOMNb30BaHUsl 06X04HbIX YCTPOCTB naboparto-
pUsi OOMKHa NPUMEHUTL K NpUBopY Takne Mepbl Kak OTKPbITUE ABepeL U Apyr1e OeACTBMS, NpeaHa3HavYeHHble
Ans oGHapyxeHns NpUcyTCcTBNS U paboTkl NobbIX TakMx ycTpoicTs. MNogpobHaa uHdopMaumsa o Takux gei-
CTBMSIX U MX pe3ynbTaThl AOMKHLI ObITh yKasaHbl B oT4eTe 06 UcnbiTaHusaX. B cnydvae obHapyxeHus 06xogHoro
YCTPOICTEA BO BPEMS UCMbITAHUIA UM BO3HUKHOBEHWS NMOA03PEHU OTHOCUTENLHO UCMOMNb30BaHNsA 06X04HOMo
ycTpoicTea nabopaTopus AomKHa COOBLMTL 9TY MHOPMAaLMIO KITUEHTY.

B oTHOWeHWM 0BXOOHbLIX YCTPOWCTB (€CNW OHW MCMOMNbL3YHTCA) MOrYT AEMCTBOBATbL PerMoHarbHbie
HOpMbl 1 TpeboBaHusi. B HekoTOpbLIX HOPWUCAMKLMAX Takue ycTporcTea MoryT 6biTh 3anpelyeHbl. B apyrux
HOPUCOMKLMAX HOPMATUBLI MOTYT TpeboBaTb OTKIIOHYEHWsl TakUX YCTPOMCTB BO BPeMsl UCTLITaHWIA 3Heprono-
TpebreHua unu NpoeeAeHUA UCTbITaHUIA NpuBopa Takum cnocoboM, KOTOPLIA NO3BOMMUT NOMYYUTL OLIEHKY BO3-
AeicTeusa 06xoQHOro ycTpocTBa Ha aHepronotpebnexue. JononHUTeNnsHoe aHepronoTpedneHune o6xoaHbIX
YCTPOWCTB MOXeT BbiTb NPUBABNEHO K U3MEPEHHOMY 3HepronoTpebneHuto, Takke MoryT BbiTh NPUMEHEHbI
WwTpadHble kKoadhUUUEHTbI, CBA3aHHbIE C JOMONMHUTENBHLIM 3HepronoTpebneHmem o6xoOHOro yCcTpoicTEa.

8 HeonpeneneHHOCTb NU3MepPEHUN

I'Ipm n3mepeHnmn 3Hep1’0]’|0Tp96l'I8HMH crnieqyet onpenennTb HeonpegeneHHOCTh N3MepPAeMbIX 3Ha4YeHnn
1 YKa3aTb ee BMeCTe C pe3ynbratoM NaMmepeHus.

Ecnu gna nony4yeHuA I'IDI/IGJ'IVIGMTEJ'II::HOTO peaynbrata 3a bonee KOPOTKME CpPOKKW MPUMEHAKT MeHee
CTporme Kputepumn OENCTBUTENBHOCTH, nony4aruleecsa ysernndeHne norpellHoCTU OOIMKHO YHYUTLIBATLCA MPK
NObIX YKa3aHUAX NorpeLHocTy.
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Mpu oLeHKe pesynLTaTOB WUCMLITAHWI 3HepronoTpebneHns no nbbiIM NPUMEHUMbLIM KPUTEPUAM aei-
CTBUTENbHOCTM HeoBXooMMOo NPOBOAUTL UCTbITAHUS ANA NPOBEPKM NOrPEeLlHOCTU N3MEPEHNIA.

MpumeyaHue — B HacToAWeEM cTaHOapTe He ONpenensTca NpoUeaypsl pacyeTa NorpeLwlHoCTU U3MEPEHUIA.
[ononHuTensHble pekoMeHgauum no 3ToMy BONpoOcY MOXHO nony4utb B Pykoeoactee MCO/M3K 98-3:2008, «[lorpeLu-
HOCTb M3mepeHui. YacTb 3. PyKoBOACTRO NO BbIPaXeHWIO NorpelHocTn namepeHuin (GUM:1995)».

9 OTuyeT 06 UCNbITAHUAX

B otyeTe 00 ucnbiTaHUSX, NPOBEOEHHbIX B COOTBETCTBMM C HACTOSLLMM CTaHAApTOM, AOIMKHA ObiTb yKa-
3aHa BcH akTyanbHasa MHopMauus B COOTBETCTBUM C npunoxeHunem F M3K 62552-1.
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MpunoxeHune A
(ob6azaTensHoe)

MNoaroToBKa K MCMbITAHUAM 3Hepron0TpeﬁneHm|

A.1 ObLme nonoxeHUs

C uenslo onpeneneHnsa 3HEPronoTpedbneHnua B COOTBETCTBUM C HACTOSALLMM CTaHOapTOM HeoOXOAMMO HaCTPOWUTL
XOMOAMUIEHBIA NPUBOP Tak, KaK yKasaHo HUKe.

XonogunbHbIA NpUBop JOMKEH ObITL YCTAHOBMEH B MOMELLEHWN 1A UCTIBITAHWIA ¢ NpubopamMmn U MHCTPYMEHTapK-
€M, YKkasaHHbIMW B npunoxeHun A M3K 62552-1.

XonogunbHbIA npubop gomkeH BbiTb NOArOTOBNEH M HACTPOEH B COOTBETCTBUK C npunoxeHnem B MOK 62552-1.

Bce patuvku TemnepaTypbl XonoaunbHoro npuéopa gomkHbl ObITh YCTAHOBMEHBI B COOTBETCTBMMN C NPUNOXKEHU-
em D M3K 62552-1. Temnepatypy Bo3ayxa B oTAENeHUAX Npy UCNbITAHUAX 3HepronoTpebneHus onpegensiioT B COOTBET-
cTeun ¢ npunoxedmem D M3OK 62552-1.

A.2 lononHuTenbHbIe TpeboBaHUS K NOArOTOBKE K UCTILITAHUAM 3HepronoTpebneHuns

A.2.1 ®opmbl gna nbaa

INobele dhopMmbl ANA NbAa C 3a4aHHLIM NONOKEHWEM, YKa3aHHbIM B MHCTPYKLMAX, OOMKHBI ocTaBaTbCs B npubope,
HO MPW UCNbITaHUAX dHepronoTpebneHns JomkHbl BbITe NYCTEIMU (KPOME Cry4aeB, yKa3aHHbIX B NpunoxeHun G).

A.2.2 Perynupyemcie nonb3oBaTenieM yCTPOWCTBA ynpaBneHus TemnepaTrypom

Perynupyembie nonb3oBaTenem yCTRPOWCTBA ynpaBneHWs TeMnepaTypon, He NCnonb3yemble 4f1A MHTepnons-
LMW AaHHbBIX Mo dHepronoTpebneHuio B COOTBETCTBUK C NpunoxkeHvem E, nomkHel BbiTe yCTAHOBNEHLI B €4MHOE NONOXKe-
HWe, cooTBeTCTBYOWEE TpeboBaHWAM K TEMNEpPATYpe OTAENeHUnA, YCTaHOBNEHHBIM B pazgene 5 (ueneBble 3HaYeHUs
TeMnepaTypbl) AnA BCEX UCMbITAHWIA. B cnydyae BeINONHEHWS MHTEPNOMAUMUW NO pesynstatam AByxX unu bonee vcneiTa-
HWIA B COOTBETCTBUW C NPUNOKeHWEM E, 80MHCTBEHHBIMW HACTPONKaMU, KOTOPLIE CNEQYET MEHATE MEXAY UCMbITAHUAMM,
OOMKHbI BbITE HACTPOWKK perynupyeMbIX Nonk3oBaTeneMm ycTPOMCTB ynpaBneHUsa TeMnepaTtypou, UCnonb3yemble
Ana uHTepnonauvn. NonoxeHue BCex 3acnoHOK U perynupyembiX nonb3oBaTenem YCTPOWCTB ynpaBneHusa TeMnepa-
TYPOW, HE NCNOMNb3YyeMbIX ANA MHTePNONALMK, OOIKHO BbiTh yKa3aHo B oT4eTe 06 MCMbITaHMAX.

Ecrnv B oTaeneHMy ana xpaHeHWs1 BUH MMEKTCH HACTPOMKK Kak eaMHOM TEMMEPATYpPhbl, Tak U HECKOMBKUX TEMME-
paTypHbIX 30H, ANA UCNBITAaHWA cneayeT BelGpaTe HACTPOMKM eOuHOW TEMNEPATYPhI.

A.2.3 HapyxHas TemnepaTtypa

[ns uenen onpegeneHns 3HepronoTpebneHnsa HOMUHANbHbIE TEMMNEPaTYPLl NOMELLEHWSA ANS UCMbITAHWIA paBHbI
16 °C u 32 °C. 3kcnnyaTauuMoHHble TpeboBaHUS K OKPYXKalLWUM TeMrepaTypam B NoMeLLeHUN Ans UCNbITAHWIA yKa3aHbl
B M3K 62552-1.

A.2.4 Akceccyapbl U NONKK

Iobble akceccyapebl, He3akpenneHHble NOAAOHLI, KOP3WHBI UMW KOHTeWHepbl, He MetoLLMe onpegeneHHoro noso-
XEeHWUA UMK BaxKHOM hyHKLMM NP HOPMaNbHOW 3KCnnyaTauuu, B COOTBETCTBUM C MHCTPYKUMAMM OOMKHBI BbiTh YaaneHsbl.

Tobele cpeacTea coxpaHeHus TeMNepaTypsl (Hanpumep, neasHble GpUKETHI U T.A.), KOTOPbIE MOXKHO yaanuTe 6e3
MCMOMNB30BaHWA MHCTPYMEHTOB, JOMKHBI BbITh yaaneHs! Npyv BCeX UCNbITaHNAX BHE 3aBUCUMOCTMW OT UHCTPYKLMWIA.

A.2.5 NpoTBOKOHOEHCATHLIE HarpeBaTenu

MNpoTnBOKOHAEHCATHBIE HarpeBaTenu, NOCTOSHHO BKMKOYEHHBIE NPV HOPMANLHOW 3KCNnyaTauumn, JOMKHbl BbiTh
BKIOYEHb! BO BPEMS BCEX MCMbITAHUIA 3HepronoTpebnexus.

MNpoTvBOKOHAEHCATHBIE HAarpeBaTenu, KOTopble Monb3oBaTernb MOXEeT BKNYaTh U BbIKMIOYaTh, JOMMKHEI NPOXOANTD
MCMbITAHWA BO BKITIOMEHHOM W BbIKMIOYEHHOM COCTOSTHUAX.

MNpoTvBOKOHAEHCATHbIE HAarpeBaTenu C HeCKONbKUMKW BapuaHTaMu HacTpoeKk no BblOopy nonb3oBaTens OOMKHbI
NPOXoAMUTb UCMbITAHWS NPW HACTPOMKaX C MakcUManbHbIM ¥ MUHWManNbHBLIM 3HepronoTpebneHuem.

Heobxogumo cobpaTk 4OCTATOMHO AaHHbIX ANS OLEHKW SOMOMHUTENBEHOMo 3HepronoTpebneHwusa npu UcnonbL3oBa-
HWM NPOTUBOKOHAEHCATHLIX HarpeBaTenel Npu BCex yKasaHHbIX HAacTPolKax Ans oTAeneHun C ToW Xe camoir Temnepa-
Typon. Heobxogumo onpedenute OONOMHWTENBHOE 3HepronoTpebneHne xonoAunsHoro npuéopa npyu MCNoNL30BaHUA
NPOTUBOKOHAEHCATHBIX HarpeBaTtenei Ana Ka)goro 3HavyeHns oKpyXarlleln TeMnepatypbl. 3Ha4eHns AN UCNbITaHuiA
3HepronoTpebneHnsa oMmkHbl BbiTh YKkasaHbl OTAENLHO AN BCeX 3a4aHHbIX HACTPOeK.

MpumedyaHune — [na onpegeneHna HapacTalLero BNUSHUA NPOTUBOKOHAEHCATHBIX HarpeeaTenei ¢ py4HbIM
BKITIOYEHUEM MOXHO MCMONBb30BaTh Psd NOAXOAOB, KaK ykazaHo B NpunoxeHwn F (Hanpumep, namepeHue aHepronoTpe-
6rneHusn 6e3 HarpesaTenen u npubaBneHne paccyMTaHHOro 3HaYeHus aHepronoTpebneHns, namepeHune aHepronoTpebne-
HWA C HarpeBaTensMu 1 BelYMTaHWe hakTMyeckoro aHepronoTpedneHna neped npubaBneHvem pacc4YUTaHHOMO 3Hepro-
notpebnexns). B cnyyae coMHeHuin oTHocUTENbHO Hanbonee nogxodslero MeToda cregyert onpefensTe ONTUMansHoe
aHepronoTpebrieHne cornacHo npunoxeHuo B (Mpu HeobxoguMocTy ¢ MCNonb3oBaHMEM UHTEPNONSALMK) C BKITIOYEHHBIMM
W BbIKMKYEHHBIMU NPOTUBOKOHAEHCATHLIMW HarpesaTensamMu (MpyU 3TOM HY>KHO OTMETUTb, YTO UX paboTa MOXeT OKa3sbiBaTh
cnaboe Bo3OeNCTBUE HA TEMNEPATYPY OTAENEHUN).

MNpoTuBOKOHAEHCATHBIE HArpeBaTenn ¢ aBTOMaTUYECKUM YNpaBneHWem v pasHoobpasHeIMU BUAAMW peakumu Ha
BHELUHWE YCMNOBKA (HanpuMmep, Ha TeMnepaTypy W BNaXKHOCTB) KNaccuULMPYHOT Kak cneuunanbHble BCroMoraTenbHble
YCTPOWCTBA, W MX UCTBITaHWUA NPOBOAAT B COOTBETCTBUM C npunoxeHuem F.
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MpOTMBOKOHAEHCATHLIE HarpeBaTen ¢ aBTOMaTUYECKUM YNpaBreHneM 1 pasHoobpasHbiMKM BUOAMW peakuum Ha
BHELUHWE YCMOBWSA, HACTPOEHHBbIE Tak, YToObI Nonb3oBaTens Mor BeibupaTe 6a30BbIM YypOBEHL MOLLHOCTW HarpeeaTtens,
OOIMKHbI MPOXOAUTL UCMbITAHMA Ha HaubonbLWEM W HAMMEHBLIEM YCTaHaBNMMBAEMOM MONb30BATENIEM YPOBHE B COOTBET-
CTBUU ¢ npunoxexHuvem F (cm. F.2.8).

A.2.6 ABTOMaTM4eCKWe YCTPOWCTBA ANA NPUIroTOBNEHWA Nb4a — KOHTEAHepPbl ANA Nbaa

A.2.6.1 ObwKre nonoxeHus

Ecnu B npnGope UMeETcs YyCTPOWCTBO ANs aBTOMAaTUYECKOro NMPUrOTOBMNEHUS NbAa, KOTOPOE OCYLLECTBMAET WU3ro-
ToBMneHue, cbop M XpaHeHne Nbaa, ANg Leneit UCneiTaHuin 3HepronoTpebneHus BeiAeNeHHOe AN KOHTeHepa Ans XpaHe-
HWA NbOa NPOCTPaHCTBO OOMKHO BbITh PACCMOTPEHO Kak OTAENMLHOE BCTPOEHHOE oTAeNneHue.

Bce KoHTeWHepbl ANA aBTOMATUYECKOTo NPUrOTOBNEHWA NbAa AOMKHbI ObITb OTAENBHO 3apErMcTPUPOBaHbl B OTHETE
06 vcneiTaHuu B pasgene «OnucaHue oTAeneHUun».

MexaHnaM nogayun nbAa OOMMKEH HOPMAanbHO YHKUMOHWMPOBATL NPW BCEX WCMbITAHUAX 3HepronoTpebneHusa, T.e.
Bce enoba v ropneilku, HeobxoauMble ANA NoA4a4YM NbAa, OOMKHLI BbITe CBODOAHLI OT YNAKOBOYHLIX NPODOK, 3arnyLlexk
W ApYyrux cpeacTs, KOTOPbIE MOryT BbITh YCTAHOBMNEHBI HA BPEMSA TPAHCMOPTUPOBKA UM HA BPEMS, KOrga yCTPOWCTBO Npu-
rOTOBMNEHUA NMba He UCMONb3YeTCA.

Ecnu obnacTe xpaHeHua nbaa 3aHUMAaeT Lernoe oTaeneHue, atynkn TeMnepaTtypbl B HEM A0MKHbI BbITh pasmelle-
Hbl B COOTBETCTBUK C npunoxeHnem D MOK 62552-1 (a He B COOTBETCTBMM C yKasaHMaMK A.2.6.5 HacTosLWwero ctaHgapTa).

A.2.6.2 Llenn n o63op ansa ncneitaHuii aHepronotTpebnexun

Heobxogumo obecneynTb, YTOOLI BO BpEMS UCMLITAHWA IHepronoTpe6neHnA No HacTOALLEMY CcTaHOapTy aBTOMa-
TUYECKOoe YyCTPOUCTBO NPUroTOBNEHWS NbAa v conyTcTRyoLee obopynoBaHue paboTany B TaKOM pexnmMe, B KakoM Bbi OHK
pabotanu B cnyyae, ecnn Bel JaHHasa cucTema Obina BKMMEHA, HO He u3roTaenveana nea.

[nsa 0oCTMKEHMA TaKoro COCTOAHMSA BO BPEMS UCTLITAHWIA 3HepronoTpebneHus aBToMaTu4eckne yCcTpoicTea npu-
rOTOBMNEHUA NbAa OOMKHBI paboTaTe B HOPMAarnbHOM PEXMME, HO HE W3roTaBnMBaTb HOBLIWA nen (Mpu 3TOM OHW [OSK-
Hbl ObITb B COCTOSHUK, B KOTOPOM OHW MOTMW Bbl aBTOMATUYECKN U3roTOBMTE Nef 6e3 BMellaTenscTea Nonb30BaTtens, B
cny4yae yganeHus 4acTu M3rOTOBMNEHHOro neaa). B nepuog vcnbitaHuii aHepronoTpebneHna AoMmKHbl ObITh BbIKIIOYEHDI
TONBKO T€ YCTPONCTBA U KOMMOHEHTEI, KOTOPLIE HEMOCPEACTBEHHO UCMONB3YHOTCA NPU M3roTOBMNEHUKN W cbope nbaa. Bee
KOMMOHEHTLI, HE CBHA3aHHbLIE HEMOCPEeACTBEHHO C M3roTOBMeHWeM M cbopoMm neaa, AomkHbl paboTtath Mpu MCNbITaHWAX
3HepronoTpebneHna B HOPManbHOM PEXMME, U Ha HWX OOMKHO MofaBaTbCA HeobXoouMoe NUTaHue AMA BhiNOoNHEeHWA
UX PYHKUUIA B HOpMansHoOM pexume. OxnaykaeHue 30Hbl (30H) NPUroTOBRMEHWA NbAa OOMKHO BbiTh TAKUM Ke, Kak WU Ans
0BbIYHBbIX YCMOBUIA XpaHEHUA Nbaa.

Moakn4eHne K UCTOYHWKY BOABI MOXET He TpeboBaThbcs (MOMMMO MPOBEPOYHLIX UCMLITAHWA B COOTBETCTBUM C
A.2.6.4), ecnn MOXHO NMoKasarb, YTO HanM4vMe U1 OTCYTCTBUE MOOKMOYEHUA K UCTOMHWKY BOAbLI HE BIUAET Ha U3Mepsie-
Mble MoKazaTenu aHepronoTpedneHus.

A.2.6.3 KoHdurypaunst KOHTEMHEPOB ANs Neaa

Bo BpemsA uCnbITaHUIA aHepronoTpebneHnss KOHTeMHeEpbLI AN Nbaa AOMKHbI ObITh MYCTEIMW M AOMMKHBI OCTABaTLCA
Ha CBOWMX MECTax, 3a UCKMYEHWEM CMy4aeB, ykasaHHbix B A.2.6.4. KoHTelHep aBTOMaTM4eCKoro yCTpOWCTBa NPUIroTOB-
NeHWA Nbaa paccMaTpyBalOT Kak oTCcek, M JoImKeH ObiTb 000pyaoBaH AaTYMKOM TeMMnepaTypbl B COOTBETCTBUM C A.2.6.5.

TMiobble gericTBUA McnbiTaTensHOM Nabopatopuy (BKMOYas HACTPOWKY KOHUrypaunv) Bo BPEMSA MCNbITAHWUIA 3HEP-
ronoTpebneHus, B pesynsrate KOTOpbIX aBTOMaTUYECKOE YCTPOWCTBO NMPUrOTOBNEeHUA Nbaa ByaeT paboTtaTts, HO NpekpaTuT
NPOW3BOACTBO NMba B CBA3M C 3aMONHEHUEM KOHTEWHepa ANA NbAa B COOTBETCTBUM C A.2.6, OOMKHbI BbITL yKa3aHbl B
oTyeTe 06 ucnbiTaHuK.

A.2.6.4 TpoBepka aHepronoTpebneHus asToMaTU4ecKoro YCTpONCTBa NPUIroTOBMEHUS Nbaa

[nsa uenei npoeBepkn 3HepronoTpebnenua npubopa HeobXoouMMO YCTAHOBWTb HAaCTPOWMKM aBTOMaTWYECKOro
YCTpPOWCTBA NPUrOTOBMEHNS NbAa B COOTBETCTBUM C YKasaHWAMW NPOU3BOAMTENS.

Ons oBHapyxeHuss HanUYuA He3ladeknapyMpoBaHHbIX paboTatolwmx oBXxodHbIX YCTPOWCTB BO BPEMS UCMbITAHWIA
3HepronoTpebneHnsa BHE 3aBMCUMOCTU OT MHCTPYKLMIA UCMbITaTeNbHasA NabopaTtopusa MOXET NpOBECTU OOMNONHUTENbHLIE
UCMbITAHUS, B TOM YUCIE ONMCAHHOE HXKE NCTbITaHUe, AN OLUeHKkW 06b4HOW paboThl aBTOMaTUYECKOTO YCTPOMCTBA Npu-
FOTOBMNEHUA NMbAa WU CBA3AHHLIX C HAM CPEACTB yNpaBlieHWa B COOTBETCTBUK ¢ TpeboBaHuaMK pasgena 7 n A.2.6.2.

B cnyyae npoBedeHWs TAKOro UCMbITAHUS ero Uenb 3aknioyaeTcs B oueHke obblyHOW paboTbl aBTOMatu4eckoro
YCTPOWCTBA MPUIOTOBMEHWA NbAa ANA KOHUrypauum, UCnonb3yemMoi AN MCMbITaHWIA 3HepronoTpebrneHna B COOTBET-
cTBUU € A.2.6.4. YCTpOWNCTBO NPUTOTOBMEHUA Nba MNOAKNKYaT K UCTOYHUKY BOAbI, hYHKLMA NPpUroTOoBNeHUd neaa pabo-
TaeT [0 3anofHeHWs KOHTENHepPa, U U3rOTOBMNEHWE NbJa aBTOMAaTMYECKM NPEKPALLAETCA C MCNONb30BaHWEM COBCTBEHHbIX
CpeacTB KOHTPONA A0 Hadana MCMbITaHnii aHepronoTpedneHus. [na cokpalleHua BPEMEHU MCMbITAHWIA KOHTENHEp NS
NbAa MOXHO YaCcTUYHO 3aMoNHUTL FTOTOBLIMU KyBrKamMu nbaa, 04HAKO 3anonHATL ero crefyeT TONbKO A0 YPOBHS, NMO3BO-
NAKLLEro yCTPOUCTBY NPUIOTOBNEHUSA NMbAa NPOLOSIKATE M3roTaBNMBaThL Nea A0 NOSHOMo 3anofHeHWa KOHTerWHepa.

KoHTeiHep aBTOMaTUYECKOro YCTPOWCTBA NPUrOTOBMNEHWUS NMbAa A0MKeH ObITh OCHALLEH OATYMKOM TEMMNEPATYpPh! B
cooTBeTcTBUM CA.2.6.5.

Temnepatypa B KOHTEWHEPE YCTPOWCTBA ANS NPUIOTOBNEHWA NbAa AOMKHA BbiTh HUXKE TEMMNEpaTypbl 3aMep3aHns
Ha Bcex aTanax paboTel. B kKayecTBe pykOBOACTBA CNEQYET NPUHATL, YTO 3HepronoTpebneHue ¢ KOHTEMHEPOM ANd Nbaa,
3anOIMHEHHbIM COMMAacHO HACTOALLEMY MYHKTY, HE [OMMKHO NpeBkIaThL Gonee Yem Ha 2 % 3HadeHue 3HepronoTpebneHus,
N3MEepeHHOoEe MpW UCNbITaHUAX IHEPronoTpebneHnsa ANna Takux e (Mnv aKBMBANEHTHbIX) HACTPOEK YCTPOMNCTBa ynpas-
NieHUA TeMnepaTypour U BHYTPEHHUX TeMNepaTyp Npu NyCTOM KOHTelHepe ANns nbaa.
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A.2.6.5 MNonoxeHne gatydKka TemnepaTypbl B aBTOMaTMYECKMX YCTPOMCTBaXx NPUroTOBNEHUA Nbaa

[ns Bcex ucneitaHuiA aHepronoTpebrneHns B KOHTERHEPE aBTOMaTWUYECKOro YCTPOMCTBA NPUroTOBNEHNS NbAa Aon-
XeH BbITe YCTaHOBNEH OOWMH AOMNONHUTENbHBIA AaTYUK TEMNEpPaTypbl B COOTBETCTBUM C YKA3aHHBLIMMW HUXe TpeboBaHNAMM:

a) BepTuKansHoe pasMelleHve: NpUuMepHo Ha 50 MM HBKe BEPXHEW TOHKM MakCUMarsHOro YPOBHA XpaHeHus nega
C coXpaHeHunem 3a3opa He meHee 20 MM OT OCHOBaHUA KOHTeWHepa;

b) ropuaoHTanbHoe pasmMelleHune: npumepHo 20 MM OT BEPTUKaNbHOW LEeHTpanbHOW NUHUM CTOPOHbL! KOHTEeWHepa,
Brivkahlued K Hapy»HOW NoBepxHocTW Mnn Gonee TennoMmy oTceKky (Hanpumep, K ABepUe, CTEHKE UMK NPOKNaaKe, Unu
OTCEKY) WK, ecnn KOHTelHep Haxogutca Bornee yem B 50 MM OT BHELWHEW NOBEPXHOCTH, NpuMepHo 20 MM OT BEpTU-
KanbHOW LeHTpanesHOW NUHWKM HavbBonbluen CTOPOHbl KOHTEHepa (T.e. eCni KOHTENHEP NMONMHOCTBI0 HAXoauTCA BHYTPU
oTAeneHuA);

C) ecnu Ha ykasaHHOe B nepeyurcrneHvu b) nonoxeHwe BNUMAET NPAMOR NOTOK BO3AyXa, €ro crneayeT no BO3MOX-
HOCTU CMECTUTbL B anbTEpPHATMBHYHO TOYKY, OTCTOSLLYIO OT CTOPOHLI KOHTeWHepa Ha 20 MM, HO He MoABepraloLLyHCs BO3-
AENCTBUIO NPAMOro NOTOKa BO3AYXa C TeMNepaTypoi HMKe, YeM TemnepaTypa COAepKUMOro KoHTelHepa.

Ecnv nonoxeHve gat4ymka TemnepaTypbl W3MEHAETCH Tak, 4TO OH CMELLAETCS MO OTHOLWEHWIO K PeKOMEHA0BaHHbLIM
No3uLUAM, yKa3aHHbIM B NepeyncreHnsax a) u b) Beile, no3vuMi gaTyuka cnedyeT ykasaTh B oT4eTe 00 UCMbITaHusX.

[MpumeyaHue—pu NnpoBeaeHUM NPOBEPOYHLIX UCMbITAHWUIA B cooTBeTCTBUKM ¢ A.2.6.4 neg o6bl4HO conpukaca-
€TCs C AaTYMKOM TEMMepaTypbl B koHTerHepe. B A.2.6.1 npuBeaeHbl ykazaHus No pasMeLLeHnto 4aTYMKOB TeMNeparypbl
B OTAEMbHbIX OTAENEHUAX, CNELNANbHO NpegHasHaYeHHbIX ANs XpaHeHus nbaa.
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MpunoxeHune B
(obsAzaTensHoe)

Onpe,qeneHMe MOLWHOCTU N TeMNepaTypbl B cTabUnNbHOM COCTOAHUMU

B.1 O6wwue nonoxeHunn

B HacTodALeM NpUNOXEHU ONUcaH MEeTo, KOTOPbIA HEOBX0OMMO NPUMEHSATE ANA ONpeneneHus aHepronoTpebne-
HUS U TEMNepaTypbl XonoAunsHoro npuGopa npy cTabunsHol paboTe B pamMkax MCNbITAHUA, COOTBETCTRYHOLLMX HACTO-
AleMy cTaHaapTy.

B.2 NoagrotoBKa K UCNbITAHWIO U COOP OaHHLIX

Heobxogumo BbiBpaTb TUNWMYHLIA Nepuod paboTel ANs OnpefeneHus cpeaHen MOLHOCTU U CPEOHUX BHYTPEHHUX
TeMneparyp (O4ns Bcex 3a0eliCTBOBaHHbIX OTAeNeHnn) Ans BblbpaHHON HACTPOWKK YCTPOWCTBA yNpaBneHus TeMmnepa-
TYPOW 1 OKpyXatloLlerd TeMnepaTypbl NUCMbITAHWS.

McnbiThiBaEMBIM XONOAWUMBbHBIA NpUGoP AomKeH BbITe HACTpPoeH 1 paboTaTe B COOTBETCTBUM C NPUMNOXKEHUEM A.

CyuiecTByeT ABa BO3MOXKHbIX MOAXOAA K ONPeaeneHnto aHepronoTpebneHus B cTabunbHOM COCTOSIHUN:

- noaxog SS1 (cm. B.3) npumMeHsaoT K npubopam Be3 uMKna ynpaeneHusa pasmopaxKuBaHuem v npubopam c cu-
CTEMOW paszMopakmnBaHuA (C COOCTBEHHLIM LIMKIIOM YNpaBneHWA pa3MopaXuMBaHUeM), MMEeLWMM ONUTENbHbIA LMK
ynpaBreHUsa pasmopaxuBaHWeM, Npu KOTOPOM MEPUO WUCMbITaHUM B CTaBMNBbHOM COCTOAHWUM HE MPaHu4uT C nepu-
ogaMu pa3mMopaxuBaHWA U BOCCTaHOBIEHWA TeMnepaTtypbl. K aHHBIM NPYMEHSAOT A0BOMLHO CTPOrMe BHYTPEHHUE
KpUTEPUK NPOBEPKK, YTOGLI rapaHTMpoBaTth BbIOOP TMNMYHOTO NepUoaa IKCnnyaTauuu;

- noaxof SS2 (cm. B.4) npumeHsoT K npubopam ¢ cUcTEMOIN pasmMmopaxusaHus (¢ cobCTBEHHbIM LIMKMOM yrnpasne-
HUA pasmMopaxuBaHWUeEM), roe Nepuod UCMLITaHWIA Npy cTabunbHOW paboTe Ha4YMHAETCA BO BpeMA nepuoda pasMopa-
KMBaHUA U BOCCTAaHOBMEeHWA TeMnepaTtypsbl. [oaxoq SS2 cnefyeT NPUMEHATL B Cry4vae HEBO3MOXHOCTW obecneynTs
CcTabunbHOCTL B NEPUOA MeXAY onepauusaMy pasMopaxMBaHUA, Kak Npy npumeHeHnn noaxoaa SS1. Mpu ucnonsb3oeaHum
nogxofda SS2 aAnd onpeneneHns 3HepronoTpebneHws B cTabMNbHOM COCTOSIHUM UCTOMb3YT BECb Nepuog OT OOHON
onepauuy pasmMopakMBaHUA OO CreayLlen onepawlmm pasmopaXneaH1sa NocpecTBOM BbIMETA NEPBOHAYANLHOIO 3Have-
HWMA HapacTalLLEero 3HepronoTpebneHus Npu paaMopaXKMBaHUM U BOCCTAHOBNEHUW TeMnepaTtypsl (cM. noaxod DF1 B
npunoxeHun C). MNpr ncnone3oBaHuK nogxoaa SS2 npoBoAAT cpaBHeHWe paboTel B cTabUNbEHOM COCTOAHMM [0 NepBo-
Ha4anbLHOro pasMopaXKMBaHWA W MOCcne MOCrNeaylLEero pasmMopakuBaHUs, 1 3TW NMOKasaTenu OOMKHbI COOTBETCTBOBATL
NPUMEHUMbIM KDUTEPUSAM CTabunbHOCTW. [epBOHa4YanbHOE pasMopaXkMBaHUE Takke OOMKHO COOTBETCTBOBATL Tpeboea-
HuAM noaxoda DF1, ykasaHHbBIM B npunoxeHun C.

B.3 Noaxon SS1: oTcyTcTBUE LKMKNA YNpaBneHUs pasMopaXuBaHUeEM UMW CUTyaUUs, Korga cTabunbLHOCTL
obecneynBaeTcs B Nepuog Mexay LUMKIamMu pasMopaxuBaHusa

B.3.1 NMpumep nogxopna SS1

Moaxon SS1 npumeHsiloT kKo BceM npubopam 6e3 unkna ynpaeneHus pasMmopaxuBaHueM. Takke oH NpUMeHsaeT-
cs anst npubopoB ¢ CUCTEMOW pazMopaxMBaHus (C COBCTBEHHBIM LIMKITOM yNpaBfieHUA pasmMopaXuBaHMeM), MMEKLLNX
ONUTENBHBIA LMKN YyNpaBneHua pa3mopaxuBaHWeMm, Nnpy KOTOPOM NEpPUoA MCMNbITaHUA B cTabMNbHOM COCTOAHWM He
rPaHU4YUT C NepuogamMu pazMopaXvBaHUA U BOCCTAHOBIEHUsi Temnepartypsl. B atom cnyyae Ha BbiBpaHHkIi nepuog,
ucnblTaHuii SS1 He NPUXOANTCA HWM OOHOrO NEpPUOLa Pa3MOpaXKMBaHUA W BOCCTAHOBIEHUSA TeMnepaTtypbl (Mnv 4actu
Takoro nepuoaa).

MNpw onpegeneHn MOLLHOCTWM B cTaBUNBLHOM COCTOAHWMM ANA noaxoda SS1 nepuoa UenbITaHUM B cTaBUNbBHOM
COCTOAHWM COCTOWMT W3 TpeX BHYTPEHHWMX BrOKOB AaHHbIX UCMbITAHWIA, KOTOPbLIE rpaHMYaT Apyr ¢ APYroM, HO He nepe-
cekawTcs. Kaxabiin Bnok aTuX UCMbITAHWMIA COOAEPHUT PABHOE YUCIO N MNOMHLIX LMKIOB YNpaBneHUus TeMnepaTypon.
MwuHMManeHOEe YMCNo ULMKNOB yNpaBrieHnA TemnepaTypon Ha brnok paeHo 1. BeibupaloT neproa McnelTaHui, B KOTOPOM
MOryT BbITb OnpegeneHsl BCe NPUMEHMMBIE KPUTEPUIM ONA BHYTPEHHEro pasbpoca 1 CHWXKEHNSA TeMnepaTypabl.

Ins 6noka pasmepom B OOWH LMKI ynpaBneHua Temnepartypoi obwuii nepMod UCnbITaHW COCTAaBUT TPW LIUMKNA
ynpagneHus Temnepatypoi, ansa 6noka paavepom ABa LMKNa ynpaeneHus TeMnepaTtypoin obLWmii nepuon UcnbiTaHui
COCTaBWUT LLECTL LIMKMOB yNpaBneHus TeMneparypon 1 T. 4. HeobxoamMmo To4HO yYMThIBaTh ONpeaeneHe LuKna ynpas-
neHuUA Temnepartypon 1 MOK 62552-1:2015. [1na bonee cnoxHbix oxXnaguTenbHbIX CUCTeM 0BbIMHO pekoMeHaYyeTCs Npu-
MEHATb ansTEPHATUBHbIE LUKIbI yNpaBreHWA TeMnepaTyponl, OCHOBaHHbLIE HA MakCMMarbHOW TEMNepaType Kaxgoro
oTAeneHus B JOMOSHEHME K YMCIY LUMKIOB KOMnpeccopa (Mpu Hanuyuu), 4Tobbl onpegennTs METOA, nonyveHns Hanbonee
cTabunbHOM OUEHKN aHepronoTpebneHrs ¢ TedeHnem BpemeHn. Boibop Hanbonee ctabunbHOro UMKNAa ynpaBneHus TeMm-
nepaTtypomn MOXET MO3BONMUTL COKPaTUTL BPEMS UCMbITAHWIA, HEODXOAMMOE AMA MoNYyYeHWA KOPPEKTHOIO pesyneraTa.

[Mpwn OTCYTCTBUM 3aMETHLIX M3AMEHEHWIA TEMMNEPATYPbI M MOLLHOCTU C TEYEHUEM BPEMEHW CrneayeT BuibupaTh nepu-
O UCNbITAHWA, COCTaBMNEHHbIA M3 TPEX BHYTPEHHUX BOKOB UcnbiTaHWA. Bece Brioku UcnbiTaHUi OOMMKHbI UMETb OOQMHaKo-
BYIO ONUTENbHOCTL, AOMKHbI ObITh CMEXHBIMW OPYT C APYIOM, a UX OMIUTENLHOCTL HE AOMKHA DbiTh MeHee 4 u.

B kayecTBe ansTepHaTUBLI NPMMEHEHWIO LMKIIOB YNpaBreHUA TeMnepaTypor [Ans COoCTaBneHus Kaxgoro brnoka
MOXHO MCMOMb30BaTh NEpUOAbLI (PUKCUPOBAHHON ONUTENLHOCTY (Ha3biBAaEMbIE (DUKCUPOBAHHLIMW BPEMEHHBIMU OTPE3KaMM).

Meprog NpoBHbIX UCMBITAHWIA OOMKEH BKNIOYaTh TpK Brioka gaHHblX (06o3Hadaemblx A, B n C).
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MpumeyaHue— MakcUManbHOro orpaHUYeHUs Yucna LMKNOB ynpaeneHusa TeMnepaTypoii Ha 6ok He cy-
LLeCTBYET, 0fHaKo 3HaveHue 10 cYUTaeTCA YPe3MePHO BhICOKUM.

MpymMep nepuoga McnbITaHWS, COCTaABNEHHOMO M3 BNOKOB NO NATE LMKMOB yNpaBfeHus TemnepaTypol, npueeneH
Ha pucyHke B.1.

[
{ Pasbpoc ABC
i o
: | |
o
g | | I
a Cpeanaa C I I Ent:l( c
R e e e —= ————— Liuknes 15-19 s
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Ff == Uurkam 59 [T T T T R _'—"'"_T “““““ ——
_CpepsnB | | I ok )\ __ Y I
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PucyHok B.1 — MnntocTtpaunsa nepnoga ucnbiTaHuin n3 GnokoB no NsATe LUKNOB yNpaBneHus TeMneparypou.
3HadveHuA TemnepaTypbl AN noaxoda SS1
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——————————————— -r-———————————'———————— 5y —— —
| | |
: | | |
. | 5 |
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ta s Ic
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KONW-ecTEO LWKNOB yNpaBneHnA TEMNepaTypon

Bpema

PucyHok B.2 — Wnnioctpauuna neproga McnbiTaHuii M3 BNokoB no NAThE LMKNOB ynpaBneHns TemnepaTypoi. 3HavyeHuna
MOLLIHOCTK Ans nogxoga SS1

[ns kaxgoro 6noka gaHHelx (A, B 1 C) npoBogaT pacyeT cpeHeil MOLHOCTU U cpedHell TemnepaTypbl ANs Kaxaoro
oTAeneHus.
[ns 6rnokoB gaHHbIX UcnbiTaHWi A, B n C paccynTblBaloT criefyroLlme xapakTepucTUKK:
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- pa3bpoc TemnepaTyp ANA KaX40ro OTAeNeHWA: pacCYUTLIBAOT KaK pasHOCTE MeXay CpefHel TemnepaTypoi ca-
moro Tennoro 6noka (A, B wnn C) n cpeaHen Temnepatypoi camoro xonoaHoro 6noka (A, B unu C). Bece gaHHble no pas-
HuUe Temnepatyp (pa3bpocy) ykasbiealoT B K (CM. ypaBHeHue (5));

- CHWKEHWe TemnepaTypbl OT Bnoka A k Brioky C: paccumThiBalOT Kak [abCOMOTHOE 3Ha4YeHWe pasHOCTU Mexay
cpegHen Temnepatypol Bnoka A 1 cpegHen Temnepatypoi 6noka C], geneHHoe Ha [pa3HOCTb BPEMEHW MCMbITAHUA B
cepeavHe brioka C 1 BpeMeHU UCNbITaHWW B cepeduHe Grioka A]. 3Ha4yeHUsI CHUXeHUs TemnepaTypbl BblpaxakT B Ky
(cm. ypaBHeHwue (6));

- pasbpoc MoLLHOCTK, BT: paccumMTbiBaOT Kak pasHOCTb MEXOY cpefHei MOLWHOCTLIO Brioka ¢ HambonbLuen MoLL-
HocTelo (A, B unn C) n cpegHei mowHocTeo Bnoka ¢ HauMeHbleln mowHocTeo (A, B unn C), genexHHyio Ha [cpegHiow
MOLLIHOCTb ANsA Bcero nepuofa ucneitanuin (A, B n C)]; BeipaxatoT B % (CM. ypaBHeHue (7));

- CHWKeHWe MoLLHocTK oT Bnoka A k Brioky C: paccunTeIBalOT Kak [abcontoTHOE 3HaYeHWe pa3HoCTH MeXay CpeaHei
MOLLHOCTbI0 Brioka C 1 cpegHel MoWHOCTL Brnoka A, geneHHoe Ha [pa3HOCTb BpeMEeHU UCMbITaHWIA B cepeaunHe Brioka
C 1 BpemeHW UcnbITaHUA B cepeanHe Brnoka A] M geneHHoe Ha [cpedHiol MOLWHOCTL A8 BCEro nepuona WUChbiTaHui
(A, B n C)]. Bce 3Ha4eHnsa CHKEHWA MOLLHOCTW BbipaxatoT B %/4 (cM. ypasHeHue (8)).

Pasbpoc Temnepatyp = TrayaB.c)~ TminaB.cy K (9)

ABS [TC - TA]

CHKEHNE TeMneparypbl = [
tc —ta ]

Kl (6)

Prnax(a,B,c) ~ Fnin(a.B.C)
Pasbpoc MoLlHoCcTK = P , % (7)
av(A,B,C)
ABS[P. —Py |

CHmKeHWe MOLHOCTH = [tc . Yol (8)

—ta]-Paviag.c)
roe Ans Kaxkgoro M3 Gnokos (A, B n C):

T— Temnepatypa;

t — Bpemsa ucnelTaHWs (LeHTpaneHaa Todka 6noka);

P — mouwHocTb;

% — vacTHoe (BblpaxaeTca B npoueHTax, T.e. 1,0 = 100 %).

B.3.2 Kputepun npuemku no nogxoagy SS1

Ha ocHoBaHWW xapakTepUCTUK, paccYMTaHHbIX cornacHo B.3.1, oueHnBaT AeNCTBUTENBHOCTL BCErO Nepuoga uc-
NbITaHWIA (COCTOSALLEro U3 Tpex BroKoB, KaXabli M3 KOTOPbLIX COCTOUT U3 N LMKIOB ynpaBneHUA TemnepaTypoi). [Neprog
UcMbITaHUA ByaeT AeUCTBUTENBHBIM NPY COBMIOAEHNUM BCEX CrEAyOLNX KpUTEpUEB:

- 0bLIas ANUTeNbLHOCTb NepUoaa UCLITaHUIA tg -~ (CyMMa AnuTensHocTU Ana Gnokos A, B u C) nomxHa cocTaenaTb
He MeHee 6 Y Npy HanMYMU LUMKINOB YNpaBneHus TeMnepaTypon 1 He MeHee 12 4 npu oTCYTCTBMM LLMKNOB YNpaBneHUs
TemnepaTypown (Mnu nNpu Kcrnonb3oBaHun (OUKCUPOBaHHBIX OTPE3KOB BPEMEHM);

- pa3bpoc Temnepatyp (no 6nokam A, B, C) gomkeH coctaensaTe MeHee 0,25 K ansa kaxgoro otoeneHus;

- CHWKeHWe Temnepatypbl (T 6noka A k 6rnioky C) gomkHo cocTtaBnate meHee 0,025 K/u ans kaxgoro otgeneHus;

- pasbpoc MolHocTK (ana Gnokoe A, B, C) npu Hanuunm UMKNOB yrnpaBrneHusa TemnepaTtypon OO/MKHO cocTas-
nATe MeHee: AnsA obuwero nepuoaa ucnbITaHWin tyge 12 4 unu mexee, pasbpoc He Bonee 1 %; ans obulero nepuoga wc-
NbITaHWiA tyge OT 12 Ao 36 4, pasbpoc He Gonee 1 % + (fyge — 12)/1200; ans obwero nepuoaa UCTbITaHWH tyge 36 4 UK
6onee, pazbpoc He Gonee 3 %;

- pasbpoc MoLHocTu (Mo Bnokam A, B, C) npy oTCYTCTBUKM LIUKNOB YNpaBneHUA TeMNepaTypon Unn Ncnonb3oBaHnm
PMKCMPOBaHHbLIX BPEMEHHBIX OTPE3KOB AOMKHO cocTaBnAaTe MeHee 1 %, BHe 3aBUCMMOCTU OT 00LLero nepmoda UCnbITaHWUH;

- CHW¢eHne MoLlHocTK (0T Brnioka A k Brnioky C) gomkHo coctaenate MeHee 0,25 %/y;

- MPY UCMNOMNb30BaHUM LMKNOB yNpaBneHUA TeMnepaTypou ABa CONOCTaBMMbIX NEpUoaa BPEMEHU, Ha4YMHaKLLK-
ecs Ha OAVH 1 ABa UMKNa ynpaBneHusa TemnepaTtypoi paHblue BeiGpaHHOro neproaa, Takke A0MKHbI COOTBETCTBOBATL
BCEM MEPEYUCTIEHHLIM BbILLE KpUTEPWUAM (T.€. BbIDpaHHbI Nepuod UCNLITaHWIA JOMKeH ObiTb TPETBMM BO3MOXKHBIM Mepu-
00M, COOTBETCTBYHLLMM BCEM MPOYUM KPUTEPUSIM OENCTBUTENBHOCTN);

- MpW OTCYTCTBUMM LMKNOB YNpaBneHUs TeMmnepaTtypou (Unu npu MUCnonb3oBaHUM (PUKCUPOBaHHBLIX BPEMEHHbIX
OTPE3KORB), ABa COMNOCTABMMbIX MEPUOLA WUCTIBITaHWIA, HAYMHAIOLLMXCS Ha OAMH Yac K Ha ABa Yaca paHee BblibpaHHoro ne-
pvoaa, TaKKe OO0KHbI COOTBETCTBOBATL BCEM BhiLLEYKa3aHHbIM KPUTEPUAM.

3a cyet TpeboBaHUs ENCTBUTENBHOCTY NEPUOAA UCMLITAHWIA NPYU NepeMeLLEHUW HA TPU NOCMEAORATENBHBIX LIMKNA
ynpaBneHusa TeMnepaTypon rapaHTUpyeTcs, YTo cobnogeHne Bcex KpuTepreBs Ans BeibpaHHoro neprvoaa He ABMsSeTcA cry-
YaliHeIM. Ha pucyHke B.1 npuBedeH npumep. Ecnv nepuod MCnbITaHWA, HAYMHAKOLWWIACA C LMKNAa ynpaBneHUa Temnepary-
po# 5 1 3akaHYMBaIOWMIACH LMKITOM ynpasneHua Temnepatypon 20, OygeT nepBbIM NEpUoAoM, Korga obecneqyvBaeTca co-
OTBETCTBUE BbllLEeyKa3aHHbIM KpUTepusim ¢ 1 no 5, neprogbl UcnbiTaHWi ¢ 6 No 21 1 ¢ 7 no 22 Takke JOMKHbI COOTBETCTBOBATL
BCEM 3TWUM KpuTepusM. B aTom cnyyae nepBbiM OeACTBUTENBHBIM NEPMOOOM UCTbITaHuA Byaet nepvog ucneitaHui ¢ 7 no 22.

MpumeyaHwune— NonHel Habop BoeiWeyKasaHHbIX KpuTeprnes bbin paspaboTtaH Ha 6a3e TwaTenbHbIX UeneiTa-
HWIA 1 MpOBepKN AaHHbIX Bonee yem Ana 100 xonoduneHbIX NpUbopos.
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HacTpolku ycTpoWcTBa ynpaeneHUA TeMnepaTypor OOMKHbl OCTaBaThcsa 6e3 M3aMeHeHWn ans BCero nepvona
vcnbITaHWM Ana onpegeneduns sHadednsa SS1 (bnoku A, B 1 C).

[Mpn Hanuumm Bonee OByX OoTOENeHWMW HeoOXoQMMO NMPOBECTW OLEHKY CTabMNbLHOCTM TEMNEpPaTypbl, KaK yKaszaHo
BbllLE, ANA:

- HanbornblWero He 3aMOpPaXMBaKLWEro OTAeneHua 1 Hanbonblero HU3KOTEeMNepPaTyYPHOro oTaeneHus (ecnuv
NPUMEHUMO), UITK

- ANs HanbonblWKNX ABYX OTAENeHUN (M3 BCeX HU3KOTeMMNepaTypPHbLIX UMW He HU3KoTeMMnepaTypHbIX OTOeNeHun).

Kpome Toro, Heobxogmmo obecneynBaTe CTabWMMNBHOCTL TEMMEepPaTyp, Kak ykazaHo Bbille, AN BCEX OTAeNeHUH,
1Crnonb3yeMblX AN MHTEPNOnALMM 3HepronoTpebneHns B COOTBETCTBUW C NpUNoKeHnem E.

Ecnu BblleyKkasaHHble KpUTepUM He MOTyT ObiTb BbIMIOMHEHbI, BENUYMHA N YBENMYMBAETCA (M COOTBETCTBEHHO yBE-
nuyMBaeTca ANUTENbLHOCTE Nepyvoaa ucneitaHuin) n/mnn Tpebyertcs cbop Gonblwero obtema gaHHbIX UCNBITAHWIA A0 OAHO-
BPEMEHHOTO BhINOMHEHUS BCEX KPUTEPUWEB.

[Mpu cbope AaHHBIX UCMLITAHWA PEKOMEHAYEeTCA MOCTOAHHO OLEHMBaThL BCe (MMEKLMecs) OaHHble, cobpaHHbie
Ha TEKYLWWA MOMEHT, Y4ToObl OLEHNBATL BCE BO3MOXHLIE MEPMOObl MCMbITAHWA ONA BCEX BO3MOXHbIX pa3smepoB GNokos
n ons onpefeneHva Havbornee paHHen TOYKW JaHHBIX UCMLITAaHUA, COOTBETCTRYIOLLEN BbilEyKa3aHHbIM KPUTEPUAM Oeii-
CTBUTENBHOCTU. XOTA OBLIYHO HE PEKOMEHAYETCH BKMOYATL B 3TV OLEHKW AaHHbIE rOpaAYero 3anycka (npu nepeoM nog-
KIMKOYEHUX NUTaHMA), OHW O0MKHBI 0DecnevBaTb aBTOMaTUYEeCKOe MCKITIYEHMe N3 OeNCTBMTENbHOMO NeprMoaa UCnbITaHuiA
nioBbbIx NepMoaoB BhIKMOYEHWSA A0 HaYana ctabunsHon paboThl.

XOTA BbllUeYKa3aHHbIM KPUTEPUAM MOTYT COOTBETCTBOBaTb HECKOIbKO BO3MOXHbLIX NMEPMOAOB WMCMbITaHWA, W3 O0-
CTYMHbLIX JAaHHBLIX UCMbITAHUIA creayeT BeibupaTe Nnepuog ¢ MUHUManbHBIM pa3bpocomM MOLLHOCTH.

Ecnu kputepun pasbpoca MOLLHOCTM Hemnb3s BbINOMHWUTL NMPU pacluvMpeHn obllero nepuoga NCNbITaHWA (C LMKMa-
MU ynpaeneHus TemnepaTtypon unu 6es Hux), eACTBUTENBHLIE PEe3yNnbTaThl MOXHO NOMy4YMThL NOCPEACTBOM UCMONbL30-
BaHua 3 GNOKOB OaHHbIX ANUTENbHOCTLI0 He MeHee 36 Y Kaxabii (0Bwnii nepuoa ucnbiTaHuii He MmeHee 108 y).

Mpumeyanwne— Pabounn npumep Boibopa onTUManbHbIX XapakTepUcTUK Nepuoda UCMNbITAHUIA NPUBEOEH B
npuNoXeHuu L.

B.3.3 PacueT 3HauyeHui Ansa nogxona SS1

Ecnu nepuon vcneitTadui, coctoAwmi u3 bnokos A, B n C, cooTBETCTBYET NPUMEHUMEIM KPUTEPUAM NPUEMKM, YKa-
3aHHbLIM B B.3.2, Temnepatypy T, ANs KaxOoro oTAeneHus i ¥ CpedHIon MOLWHOCTb Pggy OMPefensioT, Kak cpefiHee Beex
M3MepPEeHHbIX 3Ha4YEeHUI 3a Nepuoa BpeMeHU, oxBaTbiBaemMbl bnokamu A, B u C.

MouHocTe B cTaBUNBEHOM COCTOSAHUW, UCTONb3yemMasn [ans NocrneayoLwyx pacyeToB aHepronotpebnenus, Pgg,
ONpeaensioT NoCpPeACTBOM KOPPEKTUPOBKU 3HaYeHUs Pggq Mo dhopmyne (15) us B.5, roe uamepeHHasa okpyxkaroljas Tem-
nepartypa He paBHa HOMWHaNbHOW OKPYXKalllen TemnepaType BO BPeMS UCMbITaHWA.

Heobxoaumo ykasbiBaTb 0bLLee BpeMs UChbiTaHuW Ans 6nokoe A, B u C.

Bpemsi paboThbl komMnpeccopa B cTabunbHoM cocTtosiinm CRigg paccynTLIBAOT KaK MPOUEHT BPEMeHW paboTsl
KoMMpeccopa B TevyeHMe 0bLLero BpeMeHu BCEX LIMKIOB ynpaBneHus TemnepaTtypou B bnokax A, B n C.

B.4 MNogxon SS2: onpegeneHne cTabMNbHOro COCTOAHUA MeXAY LMKNaAMWU pasmMopaKMBaHUA

B.4.1 NMpumep noaxoga SS2

Mooxon SS2 npumeHsitoT kK npubopaM ¢ 0QHOW MMM HECKONBKUMU CUCTEMaMW pasmopaxwuBaHus (C cobcTBEHHbIM
LUMKMNOM YMNpaBreHWUs pasmMopaxuBaHWeM), rae Nepuog McnbiTaHuin npu ctabunbHoW pabote orpaHWyeH nepuogamu
pazmopaxXuBaHusi U BOCCTaHOBMEHUA TeMnepaTypbl. XOTA 3TOT NOAX0A MOXET ObITh MCNONbL30BaH ANA BCex Npubopos
C OOHOW WUIMN HECKONBKUMIK CUCTEMAaMK Pa3MOpPakuBaHUs, nogxog SS2 cneayet NpUMEHATL B TOM Cry4yae, ecnv ¢ nomMo-
Wb nogxoaa SS1 HeBO3MOXHO obecnevynTb CTabUNbHOCTb.

[na npubopoB ¢ ANUTENbHBIMW MHTEPBanNaMu pasmMmopaXuBaHWsa UCnonb3oBaHue nogxoaa SS1 NoMoXeT 3Havu-
TeNbHO COKpaTUTL Tpebyemoe BpeMs UCNbITaHWIA.

B nogxope SS2 Bce AaHHbIE 32 NEpUo MEXOY MOMEHTaMKW Havarna AByX NepuogoB pa3MmopaxuBaHWA U BOCCTa-
HOBMNEeHWA TeMnepaTypbl UCNONb3YHT ANF pacyera MOLWHOCTA B CTabMnbHOM cocToAHUMK (cMm. chopmyny (12)). Mpexae
YeM BbINOMHATL AanbHEWWWi aHanna, HeoBXoAMMO NMPOBECTU ANA CPaBHEHUS XapakTepucTuk paboThl B cTabunbHOM
COCTOAIHMM Nepe KaxabiM NepuoaoM pasMmopaXknBaHUA U BOCCTaHOBINeHUA (nepuogsl X u Y Ha pucyHke B.3) c uensto
ybenmTLCs B UX COOTBETCTBUKN NMPUMEHUMBIM TpeboBaHusaM k cTabunsHocTu. MNepBoHadYansHbiil Nnepuog pazMopaxuBa-
HWA U BOCCTaHOBMNeHuA paboTbl B Nepuog ucnbitaHnini SS2 formKkeH cooTBETCTBOBATL TpeboBaHuam npunoxenus C k
OEeACTBUTENBLHOCTY, @ HapacTalLllee aHepronoTpebneHne ang 3Toro nepuoaa pasmopaXuBaHUA U BOCCTAaHOBIEHUA
CrepyeT onpefensTb B COOTBETCTBUM C npunoxeHuem C (DF1) ans onpegenexns snadenus Pgg, (0BWMIA nepuog me-
NbITaHWIA 3a Bbl4eTOM 3Ha4eHus DF1).

BeibupatoT nepuog pabotel B ctabunbHoMm coctosHuun (nepuon X), 3akaH4uBalOWMCA B Hadane nepuoga pas-
MOPaXXMBaHUA 1 BOCCTAaHOBIMEHWA TEMMEPATYPhLl, COCTOALLMIA U3 HE MEeHee YeM 4 MOMHbIX LWKINOB YyNpaeneHus Temnepa-
Typow (MpY HanM4YuM LWKIOB yNpaeneHua TeMNepaTypor) U UMEIoLWMIA ANMTENbHOCTE He MeHee 4 4. BeibupaioT BTOpO#
nepuog paboTbl B cTabuUnbHOM cOcToAHUM (nepuod Y), 3akaHYyMBaKOLLMIACA B HaYane credyoLlero nepuoga pasmopa-
KMBAHUA 1 BOCCTAHOBMNEHUS TEMMEPATYPbI, COCTOALLMI U3 HE MEHEE YeM 4 MOMHLIX LUKMOB yNpaBneHus Temneparypoi
(NpW HanMW4KUKM UMKNOB YNpaBneHus TeMnepaTypon) U MMerLWnin AnuTenbHoCcTe He MeHee 4 J. Nepuoabl X 1 Y Bcerga

16

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 20/122
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-62552-3-2018



https://gostexpert.ru?utm_source=pdf&utm_medium=58677
https://gostexpert.ru/gost/gost-62552-3-2018?utm_source=pdf&utm_medium=58677&utm_term=page

FOCT P M3K 62552-3—2018

MOWHOCTE
[ ) SHepronoTpebneHue Npu pasMopaKMBaHWUN
W BOCGTAHOBNEHWMA TeMneparypbl (DF1), oM. npunoxexve C
HaMeHeHWe KOHTpONA
W3MeHEH1e KOHTPONA MOLHOCT TeMneparypsl
TEMNepaTypbl B cTabHNbHOM COCTOAHMH
Mepuog Mepuog
PaamopaimBaHue CrabunbHoe COCTOAHMe
W EQCGTAHOBMNEHHS
Temneparypsi ObwuiA nepuog, ucnbiTaHWA gnR 552
Bpelﬁ

PucyHnok B.3 — lMNMoaxog SS2 — tnnuyHan mogens paboTel xonoguneHoro npubopa ¢ UMKNOM ynpaeneHus
pasmopaxuBaHnem

OOIMKHbI COOEPKaTb OOWHAKOBOE YWCAO LMKIOB YNpaBneHusa TEMMNEePaTypon (Mpy HANMYUKM LUKIOB YNpaBneHusa Temne-
paTypoi) 1 OOMKHbI MMETb NMPUMEPHO OAWMHAKOBYH ANWTEMNLHOCTL. [pu OTCYTCTBAM LUMKIOB yNpaBneHns TeMmneparypon
nepuogbl X 1Y OOMKHbI MUMEeTh abCOMKTHO OAMHAKOBYHO AMUTENBHOCTD.

Ecnu nocrenyolnii nepuos pazMopaXXMBaHUA M BOCCTAHOBMEHWUA TeMnepaTypbl HE HAYMHAETCH B TEYEHVE
Gnvxanwmx 48 4, nepnog Y MOXHO BbibpaTk Mo To4ke paboTel B CTaBUNBHOM COCTOAHWM, Ha KOTOPOW BPEMS C OKOH-
YyaHuA nepvoga X 0O OKOH4YaHWA nepwoda Y npeebilwaeT 48 4, HO nepuof Y HE rpaHWUYMT CO CreayloLMM Nepuogom
pasMopa¥vMBaHUs ¥ BOCCTAHOBMNeHUs TemnepaTtypsbl. Ecnv neprog Y BeibupatoT nogo6HeiM obpasom, 06 3ToM HYXKHO
cAaenartb OTMETKY B OTYETE MO UCMbITAHMIO.

3HayeHVa TeMnepaTypbl B KaXJ0M OTAeNeHUM M MOLLHOCTY ANS nepuoda X CPaBHUBAKOT CO 3HAYEHUAMU TEMIe-
paTypbl B KaXKOOM OTAeNeHWU 1 MOLIHOCTK ANnA nepuoga Y.

Ins nepyvonos X 1Y HeobxoguMo paccyMTaTbh CneayroliMe XxapakTepucTKn:

- pa3bpoc TeMnepaTyp ANd Kax4oro OTAeNeHUA: pacCuMTLIBAKT Kak pasHOCTb MEXAy cpeaHeil TeMnepatypoii 6o-
nNee Tennoro nepuoga (X unu Y) u cpeaHen Temnepatypor bonee xornogHoro nepunoga (X nnu Y). Bce gaHHbIe Mo pasHuue
Temnepatyp (pazbpocy) Beipaxatot B K (cm. dopmyny (9));

- pa3bpoCc MOLLHOCTW: pPacCYUTLIBAKOT KaK pa3HOCTb MexXdy CpedHel MOLLHOCTbI0 And nepuoga ¢ bonee BbICO-
Ko MoLHocTeo (X unu Y) 1 cpegHei MOLWHOCTEIO AnA nepuoda ¢ bonee HU3KOW MOLWHOCTEIO (X unu Y), geneHHas Ha
cpefHiolo MolHOCTL Ana nepuoaoB X n Y. Pa3bpoc MollHOCTU BhipaxalT B % W B Buae abcornoTHOW BenuyuHel, BT
(cm. dhbopmynbl (10) u (11)).

Pa36poc Temnepatyp = Toa. vy = Tmingx. v - K 9)
Pmax[X,Y) - Pmin(X,Y_)
Pasbpoc mowHocTh = P ) , % (10)
av 5
Pa3tpoc MoWwHOCTM = P vy = P vy BT (11)

roe Ans Kaxgoro U3 nepuvogoB X n'Y:
T — Temnepatypa;
P — mouwHocTb, BT;
% — 4acTHoe (Bblpaxaetca B npoueHTax, T.e. 1,0 = 100 %).

B.4.2 Kputepun opgobpeHua ana nogxoga SS2

Ina nencTBUTENbLHOCTM Nepuoaa, BbiGpaHHOTO ANA OnpeAeneHus MOLHOCTW B cTabUNbHOM COCTOSIHUMKM Pggo,
OOM¥HbI BbITh BLINONHEHL! CreayLNE KPUTEPUK:

- nepuogbl X 'Y LOMKHBLI COCTOATE HE MeHee YeM M3 4 NOMNHbLIX LMKNOB yNpaBreHWA TemnepaTypom (npu Hanvu4uu
LMKIOB yNpaBreHus TeMmnepaTypoin) U JoMKHbI CoaepXaTbh 0OWMHAKOBOE YMCMO LUKNOB yNpaBneHusa TemnepaTypoi.
Mpu OTCYTCTBMM LIMKNOB ynpaBreHUs TeMnepaTtypomr (Mnv npy UCMNomnb30BaHWWM (OUKCMPOBaHHbBIX OTPE3KOB BPEMEHU)
nepuogbl X U'Y OOMKHbI UMETb OOMHAKOBYHO ANMUTENbHOCTD;

- AnuTenbHOCTL NepuonoB X 'Y JoMmKHA COCTaBNATL HE MeHee 4 u;

- MpW HANW4YMM LUKNOB yNpaBrneHUs TeMnepaTypon CooTHoleHWe 0bLUen AnMTensHOCTU nepuoaa X, 4, 1 oblien
AnuTensHocTU Nepuoaa Y, Y, AOMKHO HaxoanTeesa B AnanasoHe ot 0,8 oo 1,25;
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- pa3bpoc Temnepartyp 4na OByx BbibpaHHbIX neprogoB X 1Y gomkeH 6biTe meHee 0,5 K 4ns Kaxaoro otoeneHus;

- pasbpoc MoOLWHOCTU AN ABYX BblbpaHHbIX nepuodoB X n Y gomxkeH 6otk MeHee 2 % wnu menee 1 B, B 3aBmcu-
MOCTW OT TOrO, KaKoe 13 3TUX 3HaYeHUI BonbLue;

- HaYanbHbIV Nepuoa pazMopaXUBaHUA U BOCCTAaHOBIEHUA TeMnepaTtyphbl, yKkasaHHbli B nepuoae SS2, oormkeH
COOTBETCTBOBATb KPUTEPUAM AENCTBUTENBHOCTY Nepruoga pasMmopaXXuBaHUsA U BOCCTAHOBIEHUA TemMnepaTypbl B CO-
OTBETCTBUU C npunoxeHnem C;

- 3Ha4eHue AE . inA nepeoHa4ansHOTO Nepuoaa pasmMopaKMBaHWA M BOCCTAHOBINEHUA TeMMNepaTypbl, BXOAs-
Lwero B nepuog SS2, 4omkHO BbiTe onNpefeneHo B COOTBETCTBUM C npunoxeHuem C.

HacTpoiikn ycTpoiicTBa ynpaBneHUa TeMnepaTypou JoMmKHbl ocTaBaTtbes 683 3aMeHeHWn B TEYEHWE BCErO ne-
puoga UcnbiTaHwuiA NS onpefeneHus s3HadeHns SS2, Bknioyasi nepyvos onpeaeneHns HapacTaloLwero aHepronoTpebneHns
npy pa3MopakMBaHUM U BOCCTAHOBNEHUN TeMnepaTypbi (AL, Ana DF1), ykazaHHblid B npunoxeHun C (Bkniovasn Bce
nepuogbl X nY).

Ecnu nepeoHavanbHo BeibpaHHbie nepuonbl X U Y He COOTBETCTBYHOT YKa3aHHbIM BhILLE KpUTepusaM ogobpeHwus,
MUHUManNbHYK ANUTENBHOCTL Nepuogoe X u Y cnedyeT yBenvymMBaTh ¢ lWaroMm B 1 LMKN ynpaBneHus TeMnepatypon
(c warom B 1 4 Npu OTCYTCTBUM LMKIOR YNpaBreHUA TeMnepaTypoi Unm npu MCnons3oBaHun UKCUpPOBaHHLIX BPEMEH-
HbIX OTPE3KOB) ANA ONPEeAeneHnsa Hanu4nsa BO3MOXKHbIX NEPUOAOB, COOTBETCTBYIOLLMUX KpUTEPUAM. [Py yBENUYEHUW ANK-
TenbHOCTW NepuonoB X U Y crnegyeT UCnonb3oBaTth NepBOe AEWCTBUTENBHOE 3HAYEHWE, NOMYYEHHOE YKAa3aHHbIM BbIlLE
crnocobom. AnutenbHOCTE NeprodoB X U Y He gomkHa npesblwaTtb 50 % oT MHTepBana pasMopaXuBaHusa unu 8 4, B 3a-
BUCMMOCTW OT TOrO, Kakas BenmMymnHa bonbLue.

[Mpn Hanuuum Gonee OBYX OTAENeHWA HeobXooUMO NPOBECTM OUEHKY CTabuNbHOCTM TEMMEpPAaTypbl, Kak yKka3aHo
BhILLE, AN

- HaubBornbLIEero HezamopaXXKMBaKLero otgeneHns U Hanbonbllero HA3KOTeMNepaTypHOro otgeneHus (ecnu
MPUMEHUMO), NI

- 0N HanbonbLWWX ABYX OTOENeHMH (M3 BCeX HU3KOTEMMNePaTYPHLIX UM He HU3KOTEeMMNepaTypPHbIX OTAENeHUI).

Kpome Toro, Heobxogumo obecnedvBaTh cTabuUrbHOCTL TEMMNEPATYP, Kak ykasaHo BhIlLe, ONA BCceX oTAeneHUn,
1cnonbayeMblx AN MHTepnonauMmM aHepronoTpebneHus B COOTBETCTBUW C NPUNOXKeHWeM E.

B pegkux cnyyasx, korga Mexay LvKnaMym pasmMopaxuBaHUS HET nepuogoB paboTsl B cTabMIIbHOM COCTOAHWM,
MOMET OKa3aTbCA HEBO3MOXHBIM NOATBEPAUTL KOPPEKTHOCTL HAa4YanbHOIo Nepnoaa pasmopaMBaHUA M BoCCTaHOBMe-
HUS TeMnepaTypbl B Hayane UcnoiTaHna SS2 B COOTBETCTBUK € npunoxeHuem C. AnNbTepHaTUBHbBIA NOAX04 K NOA0OHbIM
CMTyauMsaM OnucaH B NpUNoKeHun K, o4HaKo ero cneqyet MCnonb30BaTh TONBKO NPY HEBO3MOXHOCTM 0Decne4eHnst CooT-
BETCTBUA NpunoxeHuto C B 0BbIMHOM pexume.

B.4.3 Pacuer 3HaueHM ana nogxona SS2

B cniyyae cooTBETCTBUA KPUTEPMAM MPUEMKU, YKa3aHHBIM B B.4.2, MOLLHOCTE B cTaBUNbLHOM COCTOSIHUM U TEMME-
paTypa B cTabMnbHOM COCTOSIHUM N5 KaXO0ro oTAeNeHUA paccuuThiBaloTca Ha 0ase Bcero nepuoga vcnbitaHuini SS2
(BKMKOYasA HaYanbHbIM NepyUog pasMopaxuBaHUA U BOCCTaHOBMNEHUA TEMIMEPaTYpPbl) B COOTBETCTBUM C chopmynoi (12) n
chopmynon (13) Huxke. PacyeT no3BongeT onpefenuTe 3HepronoTpebrieHue Ans BCEro LMKNa yrnpaBneHus pazmMmopaxu-
BaHUeM 1 aHepronoTpedneHue B cTabunkHOM COCTOAHMM Pgg, NOCPEACTBOM BhIYETA HAPACTAOLLEro 3HepronoTpebne-
HWUSA NPY pa3MoOpaXWBaHUM U BOCCTAHOBMNEHNM B COOTBETCTBMM C npunoxeHnem C. AHanorndHbiM obpasom, Temneparypy
Ka)Joro oTOeneHUs onpefensoT ANs BCEro LMKNa ynpaBneHnus pasmopaXKnBaHueMm, U Ansa onpeaeneHns TeMneparypbl
B CTabOUMBEHOM COCTOAHUM AMNA KaXOo0ro otaeneHun Tgg, ; M3 HEE BLIYMTAIOT PasHULy TeMNepaTyp, HakoreHHyo 3a ne-
pvog pasMopaxuBaHUA U BOCCTAHOBMEHUA TeMNepaTyphbl B KaX0M OTAeNneHUU (B COOTBETCTBUM C NpunaxeHuem C).

CpefHo MOLLHOCTL B Nepuop, cTabuUnbHOro COCTOAHUA paccyuTLIBAKOT ANS BCEro Nepuoga ucneitaHua SS2 no
cneaytowen opmMmyne

(Esnd-y — Eend-x) — AEgs

Pss2 = ; (12)
(rend-Y i tend-X)
rne Pggp — MOLLHOCTb B CTAGUMbHOM COCTOAHWUM [N BbIOPaHHOTO UMKNAa ynpaBneHua pasMmopaxusaHuem, BT
Eond.x — HaKOMMNEHHbIe NokasaHus aHepronoTpebrieHns no okoHyaHun nepuoda X, Bru;
Egpgy — HakonneHHble nokasaHws aHepronoTpebnexns no okoHvaHum nepvoga Y, BTy;
tondx — BPEMSsI MCTIbITAHWIA MO OKOH4aHUK nepuoga X, u;
tond-y — BPeMS WUCMbITaHUA N0 OKOHYaHUM nepuoaa Y, u;
AEy  — HapacTawulee aHepronoTpebrieHue npu pasmMopaxuBaHUM U BOCCTaHOBNeHuu, BTy, onpefensemoe B

COOTBETCTBUM C NpunoxeHwem C Ans nepvmoga pasmMopaXvBaHWMA M BOCCTAHOBMEHUA TeMnepaTtypbl,
Ha4VHalLWErocs no oKoHYaHuW nepuoaa X.
OnuTensHOCTL Nepuoda UCNLITaHWA (fy, 4y — tong-x) AOMKHa BbITb yKkasaHa oTdensHo. Ecnu 3To NPpUMEHNMO, He-
06X04MMO yKasaTb, YTO nepyod Y UMeN MecTO HEMOCPEACTBEHHO Neper NocneayoWwmM pasmopakuBaHuem.
MoOLWHOCTE B CTabUTBHOM COCTOSIHUM, MCNONb3yemMas Ans nocneaylwmnx pacHeTos aHepronotTpebnexns, Pgg,
ONpeaensioT NOCPEACTBOM U3MEHEHMA 3HaueHus Pgg, No dopmyne us B.5, rae nsmepeHHas HapyXHasa Temnepartypa He
paBHa HOMUHamNLHOW HapYKHOW TeMMepaType BO BPEeMS UCTbITaHUs.
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CpegHioo TemnepaTtypy B neprof cTabunbHOro COCTOAHWUA PacCYUTLIBAKOT AMNA BCEro Nepuoja ucneltaHus SS2
no cneayoLwen chopmyne:

y (13)
rendAY i end—X]

Tssooi= (Tavgend)(uendeilf (

rae Tggo; — TEMMepartypa cTabunbLHOro COCTOAHUA B OTAeNeHuu i, Habnigaemas B TedeHue BCEro neproaa ucnbita-
HuUK SS2, °C;

Tov-endX-endy-i — CPEAHAA TeMNepaTypa B OTAeNeHWUM / 3a Nepro C OKOHYaHWA nepuoda X 4o OKoHYaHua nepuopa Y, °C;

a
AThy, — HaKkonneHHas co BpEMEHEM pasHWLa TeMMepaTypbl B kaxOoMm oTaeneHun / B K4, onpegeneHHas B COOT-
BETCTBUW C Npunoxenrwem C Ong nepuoga pasMopaKMBaHWA MU BOCCTaHOBMEHUS TeMrnepaTtypbl, Hauu-
HaIOLLIErocs Mo OKoH4YaHuK nepuoga X;

t

el
tend-Y — BpemMA UCnbiTaHMKN No OKOHYaHWK nepwroga Y, u.

nd-x — BpeMA UCMBITAHWIA NO OKOHYaHWUK nepuona X, 4

[na npubopoB ¢ KOHTpONNepoMm BpemeHn paboTbl KOMMpeccopa Npu pPasMopaxnBaHuK, BpeMs paboTkl KoMMpec-
copa B cTabUNbHOM COCTOSIHUU CRigq paccuUTHIBAIOT, Kak MPOLEHT BpeMeHW paboTkl koMNpeccopa B TEYEHWE BCETo
LUMKNa ynpaBneHUsi paamopaxuBaHUeM 3a BblYETOM 3HaueHus Aly, onpeaensemoro B npunoxexHu C B COOTBETCTBUM
Co cnegytoweit popMynou:

Rtend—‘r’ 7Rtend—x B Ardr

(tend—Y - t‘end—)()

rae CRtggs — CpeaHWi NPOLEHT BpemeHU paboThl KOMNpeccopa B CTabUNbHOM COCTOAHMM, %,
Rt nq-x — obuiee HakonneHHoe Bpems paboTbl KOMNpeccopa (3a Nepuof) No OKOHYaHWK nepuoga X, 4;
Rt 4.y — OBllee HakonneHHoe Bpems paboTbl KOMMpeccopa (3a Nepuoa) No okoH4YaHuK nepuopa 'y, u;
Aty — OONONHUTENbHOE BpeMs paboTkl KOMMNpEccopa Npu pasmMopaXuBaHWM U BOCCTaHOBIEHUM, Y, B COOTBETCTBUM
¢ npunoxeHvem C;

tand.x — BPEMSA UCMbITAHWIA NO OKOHYAHKUK Nepuoga X, 4;
tond.y — BPEMA UCMbITAHWA NO OKOHYaHWM nepuoaa Y, u.

Heobxoaumo cneauTs 3a TeM, YTOBEI He YUUTLIBATL B 3TUX pacyeTax HarpesaTenb ANA pa3MopakMBaHUA Kak KOM-
npeccop (XOTA HEKOTOpPLIE KOHTPONMEepkl BKYAKT HarpesaTenb ANA pasMopakuBaHus Bo Bpemsi paboTel, Heobxoaumo
0TAenbHO NPOBEPSATL KOHUIYPaLMI0 KaXO0ro YCTPOMCTBRA).

B.5 Koppekuua MowHOCTU B cTaBMNBLHOM COCTOSIHUM

MoLLHOCTE B cTaBMUALHOM COCTOSIHMM, WCTOMNbL3YEeMYyH AMs MOCMefyoWwmX pacHeTtos aHepronotpebnenus, P,
OnpefensrT Ha OCHOBE U3MEPEHWUI MOLLHOCTU B cTabunbHoM cocToAHuM (B.3 unu B.4, B 3aBMCUMOCTU OT NPUMEHUMO-
CTW) Nocrne KOppPeKTUpPoBKK No dopmyne (15). 3Ta KOPPEKTUPOBKA YYNTLIBAET pasHULy MeXay U3MEepPEeHHOW HapyXHOM
TeMnepaTypoi BO BpEMS UCNbITAHUA MU HOMWHANBHOW HapyXHOW TEMNEPATYPOW NPWU UCTIBITAHUSAX.

V.

S | E—

| (ci-(18+ Ty ) +¢c2) 1

P _p 11407 - T =1 ( ‘ ! ,

ss = Pssm | 1+ [Tat =T |- 5 Vi (Tam=Tim) || [14(Tat ~Tam)-aCOP]"
= (ci-(18+Tit)+cz)

M=

(15)

N/

rae Pgygy — Y3MepeHHoe 3HaYeHe MOLWHOCTM B CTabunLHOM COCTOsAHMM 3a nepuog, BT, B cooTBeTCTBUN C yKasaHua-
mu nyHkTa B.3 (Pggq) unu B.4 (Pgg,) (B 3@BUCMMOCTY OT MPUMEHUMOCTH);

T, ~ — Uenesas HapyXHas TeMnepaTypa B NoMeLeH!N A UCMBITAHWN,

T.m — V3MepeHHas HapyXHaf TeMmnepaTtypa B MoMeLleHUU O UCTbITaHWA B Nepuof NpoBEeHUs UCTbITaHNS;
V, — HOMWHanbHbIA 00LEM oTaeneHns j (ana orgeneHun ¢ 1 no n);

T,n ~ — V3MepeHHas Temnepartypa oTAeNeHUA C /i No N B TedeHne nepruoaa NpoBeaeHnsa UCbITaHNs;

Ty — ueneBas TeMmneparypa Ans 3HepronoTpebneHuna B otgeneHum c i no n (cm. Tabnuuy 1);

cy — KOHCcTaHTa, paBHas 0,011364;

Co — KOHCTaHTa, paBHas 1,25;

ACOP — ykasaHHoe B Tabnuue B.1 3HaveHne KOpPeKTUPOBKM No TUMy npubopa v yCnoBUAM UCTbITaHWA.

Bce temnepatypel ykasaHbl B °C.
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Tab6nuuyaB.1 —MNpegnonaraemas koppektupoeka ACOP

Tun npubopa KoppekTtupoeka ACOP npu 16 °C Koppektuposka ACOP npu 32 °C
[OBa unu bonee otaeneHui Yeennyenue 0,000 Ha K YeenuyeHuve — 0,014 Ha K
OpHo oTaeneHue Yeenuyenve — 0,004 Ha K Yeenuyerne — 0,019 Ha K

JTa hopMyna HefeCTBUTENLHA ANA KOPPEKTUPOBOK, KOTOPLIE HAXOAATCA 38 NpeAenamMu paspeLleHHoro AManaso-
Ha paboymx Temneparyp, ykazaHHoro B ctaHgapte M3K 62552-1 (HommnHanebHoe 3HaveHume * 0,5 K). 31a KoppekTupoBka
NMPUMEHUMA TOMNBKO K MOLLHOCTW B CTABUMNBLHOM COCTOAHMM. HuKakne UCNpaBneHns He NPUMEHSIOT K U3MepPEHHbIM TEM-
nepatypam nnu niobbiM pacyeTam pasmMopaXMBaHMA U BOCCTaHOBNEHWA TeMNepaTypbl B npunoxeHun C. 3HaqeHne(s)
obbema, MCNonb3yeMoe B KOPPEKTUPYHOLLEM YPaBHEHWN, NpeacTaBnseT coboit HOMMHaNbLHOE 3Ha4YeHWe B COOTBETCTBUM
C HACTOALLMM CTaHOAPTOM, Kak yKa3aHO B MHCTPYKUWAX MW Apyroi nutepaType no npubopy. Bonee nogpobHaa uHdop-
Maums no guddepeHUMpoBaHNIO 3TOTO YPaBHEHUS NpUBeAeHa B NPUNoXeHun L.
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MpunoxeHune C
(obsAzaTensHoe)

OHepronoTpe6neHue U U3MeHeHWe TeMnepaTypbl NPU Pa3MOpPaXUBaAHUU
M BOCCTAHOBMEHUM TeMnepaTypbl

C.1 O6wme nonoxeHns

B HacTosAwem NPUNOXEeHU onMcaH MeTo[, KOTOpbiﬁ crnegyeTt MCcnone3oBaTk ANA onpegeneHna JononHUTENbHOro
SHEDFOI'IOTDGGJ'IEHHH B nepunoabl pasMopaXnBaHMA N BOCCTAaHOBNEHUA TeMnepaTypbl B XONoaWNbHbIX npnﬁopax C
OAHWM VN HECKONBKMMW LUMKNaMK ynpaerneHUa pasMopaXxXuBaHUeMm. Takxe B HEM onuncaH npouecc onpegeneHUa mn3-
MEHEHWIA TemMmnepaTtypbl NO oTOEeNeHUsAM, CBA3aHHbIA C 3TUMK nepuogamMu paamopaxxmpaHua M BOCCTaHOBNEHUA TeM-
nepaTtyphbl. OBbIYHO JaHHLBIE MO UCMBLITAHUAM ANS 3TUX pac4eToB COﬁMpaIOT B paMKax UcnbITaHUn SHepFDHOTp86J'IEHHF|
B CTaOMNbHOM COCTOSIHMM COTMacHO NPUNOXeHuo B. OTﬂeﬂbele nepuoabl pasmopaxmMeaHuAd 1 BOCCTaHOBNEHWUA
TeMnepaTypbl 3a nwoboe BpeMAd B paMKax 06bI4HOM nporpammbl MCMbITAHWUIA MOM¥HO WUCMNOMBL30BaTL 40 TeX nop, Noka OHKU
COOTBETCTBYIOT NPUMEHNMbBIM KPUTEPUAM ,ElEI?ICTBMTeJ'IbHOCTVI. I'IpM Hanu4nMm HeCKONbKMX CUCTEM pasmMopaKMBaHuA (Ka)l(-
[as ¢ COBCTBEHHLIM LIMKIOM ynpaBneHWA pasmopax(uBaHueM) XapaKTepuCcTUKKN KaKOOW CUCTEMBI onpegenalnTca no
OTAENbHOCTHU (VIJ'IVI B COYeTaHuu, B 3@aBUCMMOCTU OT TOro, 410 I'IpVIMBHVIMO).

M pumevyaHWe — nOCKOJ’Ibe B UMKNUYECKNX CUCTEMAX pPasMopaxXreaHna HET LMKNa ynpaBneHna pasMmopaxun-
BaHWeM, NpunoxeHue c NPUMEHMMO TOMNBKO K OTAENEeHNAM MNKU XONnoauInbHbIM an6opaM C CuctTeMamMm aBTomMaTn4eCKoro
pasmopaxXuBaHuA, KpoMe UMKITMYeCKNX CNCTEM pa3MOopaXMBaHUA.

C.2 NogroToBKa K UCNbLITAHUAM U cOOpPY OaHHbIX

Llenbto ABnseTca namepeHue n oTop paga TMNUYHLIX NEPUOJOB pasMopaXMBaHUA U BOCCTAHOBIEHUA Temne-
paTypbl AN onpeaeneHns TUNOBOTO 3HaYeHWA OOMNOMNHUTENBHOMO (MHKPEMEHTANBHOIO) aHepronoTpebneHws npu pasmo-
paXWBaHUW U BOCCTaHOBMNEHUN TemnepaTypbl (CBepX aHepronoTpebneHns B cTabUNbHOM COCTOSIHUWN) U M3MEHEHWSA
CPEAHUX BHYTPEHHUX TEMMNEPATYP (4N KaXaoro oTaeneHwus) Nnpyu pasMmopaxuBaHUM U BOCCTAaHOBIMEHUW TEMNepaTypbl
(no oTHOLWeEHWIO K TeMMepaType B CTabunNbHOM COCTOSAAHUM) 15 KaX 40 OKPYKatolen TemnepaTypbl UCNbITaHWUA.

MoaroToBKa M akcnNnyaTauus NCNbITeIBAEMbIX XONOAUNBHBLIX NPUBOPOER AoMmkHa BbITE NPOBedEHa B COOTBETCTBUM
c npunoxexunem A. B cnydae, ecnu obuiee Bpemsa OTKMIOYEHWA UCMbITHIBAEMOIO XONoAnIibHOro Npudopa oT anekTpo-
ceTn npeBbIWano 6 4 3a 24 4 Ao HACTYNNeHUs nepuoga pa3Mopa¥MBaHWA U BOCCTaHOBNEHWUA TemnepaTtypbl, TO
[AaHHbIE MO 3TOMY Nepuoay pasMopaXKMBaHWS U BOCCTAHOBMEHUA TemnepaTypbl CHUTAKT HEAEWCTBUTENBHBIMA U HE
MCMOMb3YIOT AMNA onpegeneHns TUNOBbIX 3HAYeHU MHKPEMEHTAaNbHOro 3HepronoTpebneHnsa n U3sMeHeHWsa TemnepaTypsl
npy pasMopaxXuBaHUW U BOCCTAHOBNEHUW TemnepaTypbl B COOTBETCTBUM € npunoxeHuem C.

YTobbl OXapakTepu3oBaTk AONONHUTENbHbBIE TpeboBaHUs K 3HepronoTpebneHuo 1 cpeaHee M3MeHeHWe Temnepa-
TYpbl 38 Nnepuof pasMopaXuBaHUA U BOCCTAHOBIEHMA TeMnepaTypbl (N0 OTHOLWEHWIO K YCNOBUSAM B CTaGUNbLHOM
COCTOSIHUM) [N KAXO0ro 3HaYeHWS OKpYKalllen TemnepaTypbl Npu UCnbITaHUAX, He0BX0AMMO MPOBECTU U3MepeHus
ONs onpefeneHHoro Y1ucna TUMMYHBIX MePUoAoE pa3MopaXMBaHUA U BOCCTaHOBNEHUA TemnepaTtypbl. YToObl neprog
cHMTanca TUMWYHBIM, MOLLHOCTb W TemMnepaTtypa B cTabunbHOM COCTOAAHMM [0 W MOCME nepuoaa pasMopaXKmBaHWs
1 BOCCTaHOBMNEHWUA TeMnepaTypbl JOMKHbI COOTBETCTBOBATE NPUMEHUMBIM KPUTEPUAM CTabUNbHOCTUA UK KpUTEpUAM
onobpeHus. Ynucrno nepuoAoB pasMopaXWBaHUA M BOCCTAHOBIEHWA, NS KOTOPLIX HYXKHO NPOBOAWTE U3MEPEHWA MPU
K2>KOOM 3HaYeHWM OKpYXKarolen TemnepaTtypbl, YKa3zaHo B HACTOALWEM NPUNOXeHWW. [INa Ka)gon TOYKM UCTbITaHWiA,
MCnonb3yeMoin Ans onpegeneHnst aHepronoTpebneHws ANs Ka)aoro CoCToAHUS OKpYXatloLwen TemnepaTtypbl, Tpebyetca
Kak MUHUMYM OOWH Mepuod pasmMopaXuBaHUA W BocCTaHOBNEHWA TeMnepaTypbl. B KayecTBe ansTepHaTMBHOMO Ba-
prvaHTa HeobxoArMO He MEHEE YETLIPEX NEePUOAOB Pa3MopaXMBaHWA U BOCCTaHOBNEHUA TeMNepaTypbl, U He MeHee
YeM Yy NoNoBUHLI BCEX NEPUOAOB pa3MopaXXMBaHUA U BOCCTaHOBNEHWUA TeMNepaTypbl JOMKHO ObiTe Camoe XonoaHoe
oTAeneHue Npy LieneBoOW TeMnepaType Uy HKe AN KaX40ro 3Ha4eHUs OKpyKaloLen TeMnepaTypel.

C KoHUenTyansHOW TOYKN 3peHust AONONMHUTENBHOE 3HepronoTpebneHune, cesA3aHHoe ¢ pasMopaxXnBaHUeMm U Boc-
CTaHOBNeHMeM TemMnepaTypbl, CBEPX YPOBHSA aHepronoTpebneHns B cTaBUNbHOM COCTOAHUM OMNpenensioT B COOTBET-
cTBuK ¢ pucyHkom C.1.

B paHHOM cryyae ucrnonb3yoT ocHoBHOW noaxod DF1, npu koTopoM XonogunbHbIA NpUGop MoXeT 4eMOHCTPUPO-
BaTk paboTy B cTaBUNLHOM COCTOAIHWMM A0 W NOCHEe NepMoAa pasmopaxXMBaHUA U BOCCTAHOBIEHUA TEMNepaTypbl.

B penkunx cnyyasx (DF2) yCTpONCTBO HE MOXET NPOAEMOHCTpMpoBaTh paboTy B cTabMNbLHOM COCTOSAHWUM A0 1 MNo-
cre nepvoaa pa3mopaXvBaHUA U BOCCTAHOBMNEHWA TeMnepaTypbl Ans nobeix onepauuid pasmopaxusadns. B atom
crny4yae MoXeT BbITb UCMONb30BaHa METOAO0MNOMMA, NpMBedeHHas B npunoxeHum K.
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MoLwHoCTE
4

Hauano pasmopaxusaHnA
W BOCCTAHOBNEHNA Temneparypbl

JononHutensHoe sHeproncTpebneHue B nepuoa
Pa3sMOPANMBAHWSA N BOCCTAHOBIEHWA TeMNepaTypol

\ Ba30Basa MOLHOCTE B CTAGUINBHOM COCTOSIHUN

Y

KoHTponb B nepuoa uukna spemMeHn TeMneparypsl

PlflcyHOK C1— KOHLlenTyaJ'Ibe!E nnncTpauun JoONoNHUTENbHOro SHepFOI'IOTDE‘GﬂeHMH B nNepunoa pasMopaKmBaHWA U
BOCCTaHOBNeHWA TeMnepaTtypbl

C.3 Noaxon DF1: cutyauusn, koraa pabota B cTabUNLHOM COCTOSIHUM MOXeT 6bITb oGecneyeHa go U nocne
pa3smopaxuBaHus

C.3.1 NMpumep noaxona DF1

Mooxon DF1 npumeHsaoT, korga XxonogaunbHbli Npubop 06bivHO paboTtaeT B cTabuNbHOM COCTOAHMKM 00 Pa3Mo-
paxuBaHWs 1 BO3BpalLaeTcs B ¢cTabWnbHOe COCTOAHME Yepe3 HeKOTOpoe BPeMs Mocne pasMopauBaHus. PakTuieckn
cTabunsHoe COCTOAHME UMEET MECTO A0 U NMOCHE Nepuoaa pa3mMopaXvWBaHUsa U BOCCTaHOBMNEHUA TemnepaTtypbl. Kax-
Ablii Nnep1oa pasMopaXWBaHWA U BOCCTAHOBINEHUSA TeMnepaTypbl paccMaTpuBaloT 0TAenbHO. ATOT NOAXOA UCNOoMb3y-
0T ANA BCEX TUMNOB XONOAUNbHLIX NPUBOPOB ¢ O4HWUM UMW HECKONBKUMY OTHAENEeHUAMU C CUCTEMOR pasMopaKuBaHUsS
(c coBCTBEHHBIM LIMKIOM YyNpaBneHUsi pasMopaxuBaHUeEM).

Mepuon paboTel B cTabunsHoMm coctosHuu (nepuog D), 3akaHuMBaloWMACa 3a00Mro 40 Hadana nepuoga pas-
MOpax1BaHUA U BOCCTAaHOBIEHUA TeMnepaTypbl, BelbMpatoT Tak, 4Tobbl OH UMEN MUHUMAIbHBIV BO3MOXHBIA pasmep,
COOTBETCTBYIOLLMIA KpUTEPUAM, ycTaHoBMNeHHbIM B C.3.2. MNepuog paboTel B cTabUnbHOM cocTossHUM (nepuof F), HavuHa-
HOLWMIA HAMHOTO NO3XE OKOHYaHWA TOro e camoro nepvoaa pasMopaXKMBaHMA W BOCCTaHOBIIEHMA TemnepaTypbl, Bbi-
BupatoT Tak, YTobkl OH UMEN MUHUMATBHBIN BO3MOXHbBIA pasmMep, COOTBETCTBYHOLLMIA KDUTEPUAM, YCTaHOBMeHHbIM B C.3.2.

[ns uenen oueHkn OelcTBUTENBHOCTU B cooTBeTcTBMKM ¢ C.3.2, 3@ HOMWHANBHEIA LEHTP nepvoaa pa3mMopamu-
BaHUA M BOCCTAaHOBMNEHWA NMPUHUMAIOT TOYKY Yepe3 2 4 focre 3anycka HarpeBatens Ans pasMOopakuBaHWs Wiu (npu
OTCYTCTBMMW TaKOro HarpesaTens) nocne npekpallieHns paboTel XONoAUMBEHON CUCTEMBI, CBA3AHHOTO C aBTOMaTU4YeCKUM
pasmopaxueaHuem. 3TO NokasaHo Ha pucyHke C.2. BpeMeHHble MHTepBansl Atpy U Afe, OOMKHbI BbITh MPUMEPHO OOU-
HAKOBBIMUW, HO MOTYT OTNMYATLECH B 3@BUCMMOCTM OT TOYHOTO BPEMEHW BbIOPAHHOTO LMKNA yrnpaBneHwusi TeMnepaTypon
(ecnun npumeHMMO) B KOHUe nepuoga D v B Hadane nepuoga F.

Mpumeyanne—B C.3.2npuseneHs! crny4au, Korga ANUTENsHOCTE Nepuofos D u F u Bpema At n At MOXHO
OTKOPPEKTUPOBATL ANS NOWCKa COOTBETCTBYHOLMX 3HAYEHUA.

3HaveHWs TemnepaTypbl B K&KA0M OTAENEeHUU U MOLWHOCTK AnA nepuoda D cpaBHMBAIOT CO 3HAYEHWUAMW Temne-
paTypbl B KaX40M OTAeNeHUU 1 MOLHOCTW Ans nepvoga F n oueHusaroT B cooteeTcTBuM ¢ C.3.2.

BaxHo oTMeTUTb, 4YTO cpeaHss MOWHOCTL Ans nepwoda D Hukorga He BygeT TOYHO paBHa cpefgHel MOLLHOCTM Ons
nepuoga F (kak nokasaHo Bbiwe Ha pucyHke C.2). MNpu paBHomepHoM pacnpegeneHun nepuogos D u F Bokpyr HoMuHanb-
HOro LieHTpa nepuoaa pasmMopaKMBaHUA U BOCCTAHOBMEHMWA CPeaHAs MOLHOCTe And nepuogos D n F moxeT BbiTh
Mcrnone30BaHa Ana NonyvyeHWs pasymMHoW oueHky 6a30Boi MOLWHOCTY B cTaBUNLHOM COCTOAHUM B Nepuog pasMmopa-
XWBaHUA W BOCCTAHOBIIEHMA TeMnepaTypbl. 3Ta METOA0NOrMA NO3BONSET U3y4aTh OTAENbHbIE Nepuoabl pasMopa-
XVBaHUA U BOCCTAHOBIMEHUA TeMNepaTyphbl N0 OTAEMNEHOCTU, YTO YCKOPAET UCMbITaHWA 1 AenaeT ux bonee yoobHbIMK.
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Temneparypa/MOWHOCTL
A

HomuHansHLIA UBHTP nepuoga
| pPasMopaXWBaHWA W BOCCTAHOBNEBHMWS
TOMMNOPATYPLI

Herane pasMopaxuBaHua
W BOCCTAHOBNGHWUA
TemMneparypsl

AThy; (remneparypa)
vnu AE g (sHeprma)

Mepuon

! Atp, I Atgy |
I ' 1
|
3anyck HarpesaTans : 2 y nocne 3anycka Alpq v Diy NpYMEPHO paBEHL
npW Pa3MOPaXUBAHAN HArpoBaTENA M COCTEBNSIOT HE MeHea 3 4

MpW PASMOPEMNBEHHU

Bpemn
Pucyrok C.2 — lMNMoaxog DF1 ¢ paGotoi B cTabuneHOM COCTOAHUK 40 W NOCMe pa3mMopaXunBaHns

Crporue orpaHnyeHus no pasnudmam mexay nepvopamu D n F gna obecnevernsa gelctBuTensHOCTH Heobxoam-
Mbl, YTOObI 0BecnevnTb OTCYTCTBME 3HAaYUTENbHBLIX M3MEeHeHU noBeaeHMa npubopa B nepuog oueHkn (cm. C.3.2). Takne
OTNNYMS MOryT BbiTb BbI3BaHEI MHOXECTBOM pa3HOOOpPa3HbIX NPUYWH, HANpPUMeEp: U3MeHeHVe perynupyemMonr nonb3o-
BaTenemM TeMnepaTypbl HENOCPEACTBEHHO nepes Ha4anom nepuoga D wunv nepuopa F, BknioYeHwWe ocTatoqHoro tenna
(nocne Tennoro 3anycka), oCTaTo4HOM obpabaTbiBaeMON 3arpy3ku B Nepuoj pasmMopaXvMBaHMA U BOCCTaHOBMNEHUSA
TemnepaTypsl (1 B nepvog D) unv asTomaTtnyeckve nameHeHus akcnnyatauum npubopa (Hanpumep, CTyneH4YaTsle name-
HeHWs CKOpOCTW MHBepTOopa, n3aMeHeHue paboTel HarpeeaTens, 3HaunTenbHble kKonebaHwa TemnepaTypel UM MOLLHOCTH
W apyrue dakTopbl, KOTOPLIE MOTYT NPUBECTM K 3HAYUTENBHLIM pasnuMymMaM 3HadeHunidi ansa nepuopos D u F). Bo Becex atux
cry4asax kpuTepun erCTBUTENBHOCTU OOMKHBI TOYHO OTKMOHSATE BbiOpaHHOe pa3MopaxuBaHue, YTobbl ero Henb3s Obino
MCnonb30BaTk B pacyeTe aHepronoTpebnennn. B gaHHOM cryyae uenbiTaHua AormkHe! BbITe NPOAOMKEHb! 4O 3anucy Apy-
roro nepuopa pasmopaxuBaHWsA U BOCCTAHOBINEHWA TeMnepaTypbl.

Onsa nepuogos D n F HeoBxoaumo paccunTaTe cneaylowme xapakTepucTUuKK:

- pa3bpoc TemnepaTyp Ans Kax4oro oTAeneHns: paccyMTbIBaIOT, KAk pa3HOCTb MEXAy cpegHen Temneparypon 6o-
nee Tennoro nepuoga (D unu F) n cpegHei Temnepatypon 6onee xonogHoro nepuoga (D unu F). Bce gaHHble no pasHuue
Temnepatyp (pazbpocy) BelpaxatoT B K (cMm. dopmyny (16)):

- pa3bpoCc MOLLHOCTW: PacCcyYMTLIBAKT, Kak PasHOCTb MeXAy cpefqHel MOLLHOCTBIO B Nepwod ¢ Hanbonee BbICOKOW
molHocTelo (D unu F) n cpegHei MOLLHOCTBIO B NEpUod ¢ HaumeHbLwen mowHocTeto (D nnu F), neneHHyto Ha cpegHiow
MOLLHOCTb 3a nepuogbl D 1 F; paszdpoc MolHOCTU BeipaxatoT B % W B Buae abCconiTHOW BenuynHbl, BT (cMm. dopmyrnel
(17) n (18)).

Pasbpoc Temnepatyp = T F) = Tmino,F) » K (16)

Pm ax(DF) — Pmin(D,F)

Pa36poc MOLLHOCTM = Povior) , % (17)
aviu,
Pa3bpoc mMowHocTh = Prayp £y~ Prino F) - (18)

roe ans nepuogoe D u F:
T — Temnepatypa;
P — mouwHocTb;
% — yacTHoe (BblpaxaeTca B npoueHTax, T.e. 1,0 = 100 %) .

C.3.2 Kputepuu npuemku ana nogxopa DF1

[nsa oeicTBMTENbHOCTH NeprMoaa pa3mMopaXXMBaHUA U BOCCTAaHOBNEHWUA TeMnepaTypbl JOMKHbI ObiThb BbINOMHE-
Hbl CrieayoLmne KpUTepUm:

a) nepvogbl D 1 F OOMm¥HbI COCTOATE HE MeHee YeM K3 3 MoNHbIX WMKIMOB yNpaBneHUA TemnepaTtypou (npu Ha-
MUY LMKMOB YyNpaBneHus TeMnepaTrypoi) U J0BKHbI COAEPKaTk OAMHAKOBOE YMCIO LMKMOB yrpaBneHust Temne-
patypoi. [py OTCYTCTEBMM LUMKNOB YNpPaBrneHUs TeMnepaTtypon (Mnv rnpu 1MCnosb3oBaHUU (OUKCMPOBAHHbBIX OTPE3KOB
BpemeHun) nepuogpbl D n F 4OMKHEI UMETb OOMHAKOBYO ANMUTENBHOCTL;
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b) gnutensHocTe Nepuonos D n F gomkHa cocTaenAaTb HE MeHee 3 Y,

c) nepuoa D gonxeH 3aBepliaTbCcs HE MEHEE, YeM 33 3 4 40 HOMWHAMNBHOW LEHTPaNbHOM TOYKU TEKYLLEFO NEpMona
pasmopaxvBaHUA U BOCCTaHOBMEHUA TemnepaTypbl (Aly, 2 3 4);

d) nepuog F gomkeH HaumHaTbCa He MeHee, YeM yepe3 3 4 nocrne HOMMHAaNsLHOW LeHTPanbHOW TOUKM TeKyLLero
nepuoaa pasmopaxvBaHUs U BOCCTAHOBMEHUs TeMnepaTypbl (Afp; 2 3 4);

e) pasbpoc Temnepatyp ang nepuvogoe D n F gomkHo BbiTe MeHee 0,5 K Ans Kaxaoro otaeneHus;

f) pazbpoc mowwHocTu ans neprogos D v F gonmkHo BeiTe meHee 2 % vnu meHee 1 BT, B 3aBMCMMOCTU OT TOTO, Kakoe
W3 3TUX 3HaYeHU Bonblue;

g) NpW HanW4MM LUKIOB YNpaBneHua TemnepaTypon cooTHoweHne oblwei anutensHocTy nepuoga D, 4, n 0b-
el onuTeneHocTM nepmoga F, 4, JomKHO HaxoauTecs B AgnanasoHe ot 0,8 go 1,25;

h) niobor BeiIBpaHHbIn Nnepyvog D gomKkeH HAYMHATLCA HE MEHee, YeM 4Yepes 5 4 nocne MoOMeHTa npegbiayllero
BKITIOMEHWA HarpeeaTens Ans pasmopaxveaHusa unu (Mpu oTCyTCTBMUW HarpeeaTens A8 pasmMopax)uBaHus) He MeHee, Yem
yepes 5 4 nNocre OCTaHOBKW XONOAUINBHOW CUCTEMEI, CBA3aHHOW C aBTOMATU4YeCKUM pasMopaXvBaHUeM;

i) mobon BbIbpaHHbIN Nepron F He gomkeH 3akaH4MBaTBLCH MOCMe Havana nocneayrlwlero nepyMona pa3mopau-
BaHWA M BOCCTAaHOBIEHWA TeMnepaTyphbil.

MpumedaHue—B gaHHom cnydae pazbpoc paBeH pasHULE MeXay CPedHUMM 3HaYeHMsAMM 3a nepuoasl D 1
F. ononHutensHas nHopMauma no pasbpocy npuseaeHa B8 B.3.1.

Ecnuv nepeoHavankHo BeibpaHHeie nepuogel D v F He COOTBETCTBYIOT yKa3aHHBIM BbILLE KPUTEPUSAM, MUHUMATbHYIO
AnuTeneHocTe nepuogoB D v F cneadyet yBenuumeate ¢ warom B 1 UMKN ynpaBneHWsa Temnepatypo# (c warom B 14
npv OTCYTCTBMUW LMKNOB YNpaBneHnsa TeMnepaTypon Ui npyu UCnone30BaHnM (hMKCHPOBaHHBLIX BPEMEHHbBIX OTPE3KOB)
Ans onpefeneHna HanM4uus BO3MOXHbIX NepUoaoB, COOTBETCTBYIOLIMX KPUTEPHAM NPU MUHAMANbHBLIX 3HAYEHUAX Alnq 1
Ay, paBHAOLWMXCA 3 Y.

B cnyyae HeBO3MOXHOCTKU HAWTK CoOTBETCTBYHOWME Tpebosanusam nepuobl D v F (Hanpumep, nz-3a 6onbluon gnu-
TelbHOCTY NepuoAa pasmopaXusaHUA U BOCCTAHOBINEHWA TeMnepaTyphbl), MUHUMANbHbIA pasMep nHTepsana Aty 1
Aty (cm. NyHKTBI ¢) 1 d) cnegyeT yBenu4usars ¢ warom B 30 MUH 1 NOBTORPHO OLEHUBATL AEeNCTBATENEHOCTE U3MEHEHHBIX
3HaYeHWiA gnutenbHocTM nepvodoe D n F ons Kaxgoro yBenuyeHus.

B cnyuae ysenuuenus anutensHocTy nepmoaos D u F vnn yBenuyenna onuTensHoCTM Alp, 1 Aty cneayet ucrnomb-
30BaTb NepBoe AeNCTBUTENBHOE 3HaYeHne, NoNnyYeHHoe yKasaHHbIM Bbille 06pa3som.

Ecnun ykasaHHeIM Beille 06pa3omM He yaacTcsa HauTW COOTBETCTBYOWME TpeboBaHWAM 3HAYEHUS ONUTENBHOCTK Ne-
pvogoe D v F, Bpemsa oT 3anycka Harpeeatens AnA pasmopaxvBaHus unv (Npv oTCYTCTBWMW HarpeeaTens Ans pasmopa-
XMBaHWA) OT OCTAHOBKW XONOAWINEHON CUCTEMEI B CBA3W C aBTOMATUYECKUM pa3MopaXuBaHUEM 40 HOMVHAMNBLHOW LieH-
TpanbHOW TOYKM NepuoAa pasmMopaXMBaHMA U BOCCTAHOBNEHUA TeMnepaTypbl MOXET ObiTb M3MEHEHO MO CPaBHEHWNIO
CO 3Ha4YeHWeM No yMonyaHuio B 2 4. OTKOppekTUpOBaHHOe 3HaYeHue He JOMKHO OblTe MeHee 14 unu Gonee 4 4 1 JOMKHO
BbITe KpaTHO 30 MKH.

MPUMEP — Ecnu Bpemsa oT Hayana nepuoaa pasmopaxuBaHUA U BOCCTAHOBNEHUA TeMrnepatypbl 00 HOMU-
HanbHOW LUEHTPanbHOW TOYKM NeprMoaa pa3mMmopa¥uMBaHMA W BOCCTAHOBNEHMA TeMnepaTypbl YCTaHOBMEHO B 3 4 Ans
nony4yeHust 4aHHbIX, COOTBETCTBYIOLWMX TpeboBaHuAM (B CBA3W ¢ BoNbLIOW ANWTENBHOCTEID Nepuoaa pasMopaxuBaHus
M BOCCTAHOBIEHUs TeMnepaTtypsl), Byget cuMTtaTtecs, Y4To Nnepuod pasMopaxuBaHWsi 1 BOCCTaHOBNEHUA Temnepa-
TYPbl HAYMHAETCA B TO K& BPEMS, YTO M paHblue, HO HOMMHalbHas LeHTpankHasa To4YKka nepuoda pasmMopaxXuBaHusa U
BOCCTAHOBMNEHWUA TeMnepaTypbl ycTaHOBMNeHa Ha 1 4 nosgHee.

[Mpn ncnonek3oBaHWKM HeCTaHAAPTHBIX NapaMeTpoB And Belbopa nepunogos D v F (T.e. otnnyatowmxca ot Tpebosa-
HWI, ycTaHoBNeHHbIX B C.3.1) Heobxoaumo coenaTb COOTBETCTBYIOLLYHO 3anuch B 0THeTe 00 UCMbITaHWUW.

[Mpwu Hanuuuu Gonee OBYX OoTAENeHWA HeobXxoouMo NPOBECTM OLEHKY cTabunbHOCTY TEMMEPATYpbl, Kak ykazaHo
BbllLE, ANA:

- HaubornbLIEro HezaMopaXXMBaKLWEero oTAeneHus 1 HaubonbLErD 3aMopaXXMBaKLLEro oTAeneHus (ecnu npu-
MEHWMO), Unn

- Ansi HaMbonblUMX ABYX OTOENeHWUN (13 BCeX 3aMOPaXUBAKOLWMNX UMK HE HUZKOTEeMNepaTypPHbIX OTOENeHUA).

B penknx cny4dasx, Korga mexay UMKIaMy pa3amopaxmBaHns HeT neprnonos paboTbl B cTaOMNbEHOM COCTOAHWUM, NOA-
TBEpPXOEHWE OeNCTBUTENBHOCTM Nepuoaa pa3MopaXUBaHUA U BOCCTAHOBNEHUA TeMnepaTypbl NOCPEACTBOM OLIEHKU
CUMMETPU4YHBIX nepuogoB D n F MOXeT okazaTbCAa HEBO3MOXHbIM. ANbTEPHATUBHBLIA Noaxod K nogobHbIM cUTyauuam
(DF2) onucaH B npunoxeHun K, ogHako ero crneflyeT UCMonb30BaTh, TONBKO MPU HEBO3MOXHOCTK 0BecneveHns cooTBeT-
ctBua C.3 B 06bIYHOM pexume.

C.3.3 PacueT 3Ha4eHnn ana nogxona DF1

[Mpwu cobriogeHnn kputepuer no C.3.2 gononHWTENBHOE 3HepronoTpebneHve B Kawabl nepuod pasMmopaxuvBa-
HWA U BOCCTAaHOBMNEHWUA TeMnepaTypbl ONpeaensoT C NOMOLLLH YKa3aHHOro Hibke cnocoba.

Pss.p+Pss.
AE 4 = (Eend-F —Estart-) —(SS[jz—SSH'(fend-F —tstart-p) (19)

roe AEdﬁ— [OOMonMHUTENbLHOE aHepronoTpebneHne xonoaunesHoro npubopa B Nepuo pasMopaxxMBaHus M BOCCTAHOBIE-
HWA Temnepartypsl j, BTy;
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E . — HaKOMMNeHHbIe NokasaHws aHepronoTpednerns B Hauane nepunoga D, BTy,
E_.4.F — HakonneHHble nokazaHws aHepronoTpebneHns no okoHyaHun nepuoaa F, BT y;
Pges.n — cpenHee aHepronotpetnexne 8 nepuoa D, Br;

Pss.p — cpenHee aHepronotpebnexue B nepuof F, BT,
totart.n — BPEMSA WCMbITaHWIA B Ha4ane nepvona D, y;
tend.F — BPEMSI UCMbITAHMIA MO OKOHYaHUM nepuoa F, u.

M pummeyvyaHmne — B BbillleyKa3aHHOM ypaBHeHWN UCNOonb3yrT yCpedHeHHble 3Ha4YeHnA MOLWHOCTIK OANnA nepuoaa
D n mowHocTh ans nepuoga F. Cpe,ElHeBSBeLIJEHHbIe no BpemMeHn 3Ha4vyeHuna ona obounx neprnoaoB HE MCNOINb3yHOT.

MameHeHne TeMnepaTypbl B KaXKA0OM OTAENeHUM | B Nepuof pasMmopaxuBaHUA U BOCCTaHOBIEHUA TeMnepary-
pbl [ BLIMUCAAOT N0 cregyloLllen dopmyne

AThdfj-! = (tend-F - tstan'-D)'[(Tav-starfD-endF-i) 7 W} i (20)
roe AThdﬁ_f— HaKonneHHas No BpeMeHW pasHuLa TeMnepaTypbl ANs oTaeneHus [ (ons oT 1 4o n oTAeneHuWn), cBA3aHHas ¢
pazmopaxMBaHUEM U BOCCTaHOBIMEHUEM TemnepaTtypsbl, K-y (31a BennymHa MOXeT GbiTh Kak NONOXUTENb-

HOM, TaK ¥ OTPULUaTENLHOW) ANs Nepyuoaa pa3mopaXMBaHUA U BOCCTAHOBMNEHUA TeMNepaTyphbl j;
Toy-startD-endF-i — CPEOHEB3BELIEHHas Mo BpeMeHy Temneparypa B OTAGMNEHUM | 3a nepuog ¢ Hadana nepvopa D no

koHel nepuopa F B rpagycax Llenbcusa (Bkntodas Bo3OelcTBME TEMMNEPATYpLI NMPU pazMopaxuea-
HWW U BOCCTAHOBMNEHUN TeMnepaTypbl);

v-p-i — CPEOHAA Temnepatypa B oTAeneHuu | B Tedenne nepuopga D, °C;

T,.,.F; — CpedHAs TemnepaTypa B OTAeNeHuu i B Tedenue nepuoaa F, °C;

tetars.p — BPEMS UCTbITAHWA B Hauane nepuoga D, u;

topg.e — BPEMSA UCMBITAHUIA NO OKOHYaHWK nepuoga F, u.

T

Ina npubopoB € KOHTPONMEepPoOM pa3MopaxxuBaHua BO BpeMs paboTel KoMnpeccopa AoNoNHUTENbHOe BpeMs pa-
60TLI KOMMpeccopa B NepUoA PasMopaXWBaHUA U BOCCTaHOBMNEHWA TeMnepaTypbl j (CBepx BpeMeHu paboTel B cTa-
OUNLHOM COCTOAHMM) (B Yacax) BeIYUCNAT No crnefyowlen hopmyne

[(Rtend-F - Rtstart-F ) ik (Rrend-D - Rtsrart-D )]

tong-r —tstartn) s 21
(tend-F _tstan-F)"'(tend-D _tsran‘-D) ( e Al D) ( )

Atdrj = (Rtand-F - Rtend-D) -

rae Aly; — AONONHWTENBHOE Bpems paboTkl KOMNpeccopa B Nepuoa pa3MopaxvuBaHWs 1 BOCCTAHOBNEHNA Temnepa-
Typbl j, 4 (cBepx 00bIMHOrO BpemeHu paboTel komnpeccopa B cTabUNbHOM COCTOAHUMN);
Rty +.p — 0blliee HakonneHHoe Bpemsi paboTkl KOMMpeccopa (3a nepuod) B Hadane nepwoga D, u;
Rty.p — ODliee HakonneHHoe BpeMsa paboTkl KoMNpeccopa (3a nepuoa) B Havane nepuopa F, u;
Rt.,4.p — 0Bluee HakonneHHoe Bpema paboTsl kKOMNpeccopa (3a nepuoa) No oKoHYaHuu nepuoga D, u;
(

Rt 4 — obuiee HakonneHHoe Bpems paboTel kKOMNPECcopa (3a Neproa) o okoHYaHWM nepuoaa F, u;
totarep  — BPEMSA UCMBITAHWIA B Hauane nepuoga D, u;

teae  — BPEMS MCTBITAHWIA B Havane nepuoga F, u;

tong.p ~ — BPEMS UCMBITAHWIA NO OKOHYaHWK Nepuoaa D, u;

tonge  — BPEMSA WCTILITAHWMIA MO OkOH4YaHUM nepuoda F, u.

HeobxoaMMo cneauTb 3a TeMm, YToBbl HE YMUTLIBATL B 9TUX pacveTax HarpeeaTenb A5 pa3MopaxXmnBaHWA, Kak KoM-
MPeccop (XOTH HEKOTOPLIE KOHTPOMIIEPL! BKIOYAIOT HAarpesarens 4N pasMopakuBaHus BO Bpems paboTsl, Heobxogumo
OTAENbHO NMPOBEPATL KOHMUIypaLMIo Kax/a0ro yeTpoicTea). [lna nocToaHHo paGoTarownx NpubopoB 3HaveHne Aty MoxeT
ObITh HYNEBbLIM UMW OTPULATENBHLIM.

C.4 Konv4yecTBO AeACTBUTENbLHbLIX nepuoaoB pa3MopaXnBaHUA U BOCCTaHOBNeHUA TeMnepaTtypbl

MWHMManNsEHOE KONMUYECTBO AEeACTBMTENBHBIX NepUoAOB pasMopaKMBaHUA M BOCCTAHOBNEHUSA TeMnepaTtypbl
ONS KaXO0W OKpyXKaloLen TeMnepaTtypbl MCNbiTaHW, HeobxoaMMoe Ans pacyeTa TUNOBOrO 3Ha4YeHWS N3MEHEHWIA 3HEPTO-
noTpebrneHns U TemnepaTypsl Npy pa3mopaXuBaHMKM M BOCCTaHOBMEHWU TeMNepPaTypbl, YKa3aHo HUKe A5 NOAX0O0B
DF1 v DF2:

- BapuaHT 1: KOpPeKTHOe 3HaYeHWe AE ; AOMKHO GbiTb ONpefeneHo Ans Kaxaoln HacTPOWKK YCTpoUcTBa ynpas-
NeHusa TeMnepaTyponr, UCNoMNb3yeMol Ans onpeaeneHus sHepronotpebneHuna ogHoro npubopa B cootBeTCcTBUM C 6.8.2
n 6.8.3. MNepuoa pasmopaxmBaHUA U BOCCTAaHOBMEHWUA TeMNepaTypbl, BbIBpaHHbIA A58 KaXK40M HACTPOWKK YCTPOM-
CTBa ynpaBneHusi TeMnepaTtypou, JomkeH ObiTe Bnn3ok k nepuogy paboTsl B cTabunbHOM COCTOAIHUM, UCTONb3ye-
MOMY NS OLEHKW 3HepronoTpebneHnsa cornacHo NpunoxeHwo B (oH MOXeT HacTynaTe 40 WK nocne nepuoaa paboTsl
B CTabUNbLHOM COCTOSIHMM MPU MCMNOMb3oBaHuM noaxofda SS1; OH JOrmKeH HacTynate 00 Hadana nepuoga paboTsl B
cTabunbHOM COCToAHMKM Ana noaxoaa SS2). Tunosoe sHaveHue AE, AnA ycTpoicTea ByaeT paBeH CpeaHemy OT BCex
OEeWACTBUTENBHBIX 3HAYEHWUIA OA TOYEK UCMbITAHWIA, MCMNOMb30BaHHbIX ANA onpefeneHus aHepronoTpebneHms;

- BApPUaHT 2: npy Hanvuny Bonbluero o6bema AaHHbIX 4N\ onpedeneHHon Mogeny (nonyYeHHbIx nocpegcteom 6o-
nee ANUTENLHBIX UCTILITAHUA UMM UCTIBITAHUIA HECKOMBKAX 8AUHUL, OAHOM U TOW e MOZernu) TUNOBoe 3HadeHne AL ans

25

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 29 /122
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-62552-3-2018



https://gostexpert.ru?utm_source=pdf&utm_medium=58677
https://gostexpert.ru/gost/gost-62552-3-2018?utm_source=pdf&utm_medium=58677&utm_term=page

FOCT P M3K 62552-3—2018

yCTpolcTBa ByaeT paBHATLCA cpegHeMy OT He MeHee YeM 4 JeACTBUTENbHbIX 3HaYeHW. B atom criyyae He meHee 50 %
OT BCex 3HadYeHniA AE ; ByayT uMmeTe TemMnepaTypy Camoro XONoAHOTO OTAeNeHWA Ha ypOBHE LeneBol TemnepaTypbl
nnu Hwxe. OTaenbHoe 3HaveHue AE 4 Byanet onpedenaTeCs ANs KaKAOro sHaYeHNs OKpyXalLwen TeMneparypbl.

C yyeToM pervoHansHbIX HOpM U TpeboBaHWIA MOXHO UCNONB30BaTh BapuaHT 1 unu 2.

C.5 PacyeT TUNOBLIX 3HAYeHWW TEMMEPaATYPbI U 3HepronoTpebneHns NPU pasMopaXKMBaHUK

TUNOBBIE 3HAYEHUS IHEPrONOTPEBNEHUA NPU pa3MopaKMBaHUKU U BOCCTAHOBMNEHUW TeMnepaTypbl 1 U3MEHEHWS
TEMNepaTypbl NPKY pa3amopaKMBaHWM U BOCCTAHOBNEHMM TEMMepaTypbl BbIMVCTAIOT Mo hopMynam

AEy = —1—— (22)

rae AE_;— TUNOBOE 3HaYeHe HapacTaloLLero sHepronoTpebrneHns Npy pasMopaXxuBaHMM U BOCCTAHOBNEHNUM Temne-
paTypbl [iNs OKpyXatoLlueil TemMmnepaTypbl Npyu UCTLITAHWSAX;
M — 4YKNCNO OeNCTBUTENBHBIX NEPUOAOB Pa3MopaXKMBaHWA U BOCCTaHOBMNEHUA TeMnepaTypsbl, ykaszaHHoe B C.4;
AE 4y — HapacTatoljee 3HepronoTpebrnenne Ans KaXaoro nepuoaa pasmMopaxMBaHus U BOCCTaHOBMEHUS TeMne-

patypsl j (o1 1 go m);

3" AThy.;
AThye; ==L 2 (23)
m
rae AThys;— TvnuyHas pasHnua TemnepaTtyp 4ns pasMOpaXMBaHUA W BOCCTAHOBNEHUA TeMNepaTyphbl B OTAENEHNHU |
(oT 1 go n) Ans oKpyXaroLen TeMnepaTypbl NPy UCMbITAHUAX;
M — 4UCNO NepUOAOE Pa3MopaXvBaHUsl 1 BOCCTaHOBMNEHWUA TeMnepaTtypsl, yka3aHHoe B nyHkTe C.4;
AThyy.; — HakonneHHas ¢ TedeHeM BpeMeHW pasHuLia TeMnepaTypbl Ans Kaxaoro nepuoaa pasmopaxuBaHua u
BOCCTaHOBNeHuA Temnepartypsl /(0T 1 go m) B otaeneduun i (o1 1 go n).
[ns npnbopoB ¢ KOHTpONMepoM pasMopaXKvBaHUA BO Bpems paboTbl KOMMPeccopa TUMOBbIE 3HAYEeHWUs OOMOMHU-
TenbLHOro BpeMeHu paboTel KoMnpeccopa B Nepuo, pasMopaxMBaHUA U BOCCTaHOBNEHUA TeMNepaTypbl BblYUCNAKOT
no criegyrowen opmyne

m
Z j:1Atdff
Aty ==&~

, (24)
roe Aty — TUNWYHOE 3HaYeHWe JOMONHUTENLHOTO BpemMeHu paboTel KOMNpeccopa B Nepuop pasmMopaXuBaHUA U BOC-
CTaHOBIEHWA TeMMepPaTypLl AN OKPYXKaroLlel TemnepaTypbl NPy UCTLITAHUSX;
M — 41Cno AelCTBUTENBHBIX NEPUOAORB pasMopaXnBaHUA U BOCCTAaHOBNEHUA TeMnepaTypsl, ykasaHHoe B C.4;
Aty — BONOMHNTENLHOE BPEMHA paboTbl KOMNpPeccopa B Nnepuog pa3mMmopaXuBaHUA M BOCCTaHOBNEHUA Temnepa-
Typbl [ (0T 1 go m).
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MpunoxeHune D
(obsAzaTensHoe)

WHTepBan paszMopaxvMBaHUsA

D.1 O6wwue nonoxeHunn

B HacTosLlWEeM NPUNOXEHUM ONMCaH METOA, NpeqHa3HaYeHHbIln NS onpedeneHs UHTepBana pasmMopaXuBaHus
XonoaunbHbIX NPUGOPORB NPYU HANWYKMK OQHOTO UMW HECKOMNbKUX LIMKIOB YNpaBneHUs pa3MopaXKMBaHUeM.

CyluecTByeT TpM OCHOBHbIX TUMAa KOHTPOINEPOB pPa3MopaKMBaHWUA:

- UCTeKLLEE BpEMA — MHTEPBan pazMopaXKUBaHWUA B OCHOBHOM HE 3aBUCUT OT BHELLHUX YCMOBWIA UM HArpY3KW Ha
XonoaunbHyto cucteMy. KOHTponneps! 3Toro TMna MeHee pacrnpocTpaHEHb!, U B HUX MOTYT UCMONL30BATLCA MEXaHUYECKNE
WK 3NEKTPOHHbIE CPENCTBa YyNPaBneHus;

- BpeMsa paboTbl KOMNpeccopa — UHTepBan pa3MoOpaXXMBaHWUS 3aBKCUT OT KONMUYECTBa 4acoB paboThkl KoMnpec-
copa (T.e. COOTBETCTBYET HArpy3Kke Ha XOnogunbHY0 CUCTEMY). 3T CUCTEMBI JOBOMLHO PACNPOCTPAHEHbI, B HUX 0ObIYHO
NCMONb3YHTCS MEXaHUYECKWE CPEACTBA YNpaeneHus, U oHK 3ddeKTUBHO paboTakT TONbKO B CUCTEMAaX C OAHOM CKOpO-
CTb0 KOMMpPEeccopa;

- NepeMeHHbIE — MHTepBan pa3MopaXXUBaHWUs KOPPEKTUPYETCS NPW 06bLIYHOM UCMONbL30BaHUK C MOMOLLBIO aB-
TOMaTWYECKOro NpoLecca, KOTOpbIA UCNOMNb3YeT NepeMeHHylo (Mnu nepemMeHHble) paboyero COCTOAHUA MOMUMO UMK B
[OMOMHEHUE K UCTEKILEMY BPEMEHM MNW BPeMeHW paboTbl KOMMpeccopa ANs Haunyylwero COOTBETCTBUS XONOAWUMbHOM
HarpysKke Ha McnapuTenb Npyv o6bIYHOM MUCNONb30BaHWW. B HacToslee Bpems 3TK cMCTEMbI JOBOMBHO pacnpocTpaHe-
Hbl, U B HMX OBbIYHO MCMONb3YHOTCSA INEKTPOHHbIE CPeACcTBa YNpaBneHus.

MpumeyaHue— KoHTponnep pa3MopaXuBaHWUs, HAaNpAMY U3MEPSIIOLLNI XONOAMMBHYK Harpyaky Ha ucna-
puUTenk, KNaccuULMPYIOT Kak KOHTPOMNMNep nepemMeHHOro pasmMopaxuBaHus.

Llenb HacTOSLLEro NPUIOKEHUs 3aKMOYaeTcsl B CO3AaHUM OCHOBbI AN paboTbl CUCTEMbI YNIPABIEHUA PAa3MOPadKU-
BaHWeM 1 onpefeneHny TUMMYHOTO MHTEpBana pa3MopaXMBaHUA ANs KaXO0ro 3HaYeHUs] OKpYKaloLlen TeMnepartyphbl.
[ns KOHTpONnepoB BpeMeHW paboTbl KOMMNPeccopa Ha MHTepBan pa3MopaXuBaHUsA Takke ByayT YacTUYHO BNUATH Ha-
CTpoOliKa YCTPOWCTBA yNpaBreHUsa TeMneparypoi npy UCTLITaHUAX NpU 3a4aHHONM HapyXXHOW Temnepatype. 3atem
3Ha4eHvie, onpeaeneHHoe B COOTBETCTBUM C HACTOALLMM MPUMOKEHNEM, UCMONL3YETCA ANS ONpeneneHus aHepronoTpe-
GneHns B COOTBETCTBUMN C MyHKTOM 6.

D.2 KoHTponnepk! UCTEKLLIEro BpeMeHU pazMopaXuBaHus

[ns TakMx KOHTPONNEPOB UHTEpPBaN pasMoOpPaXXUBaHUSA OCTAETCH OTHOCUTENBHO MOCTOAHHLIM (B Yacax) npw pas-
HoOBpas3HbIX ycnoBusax paboTel. XOTs TaKMe KOHTPONNepbl BCTPEYaTCH AOBOMLHO PEOKO, HO HA HEKOTOPLIX PbIHKAX OHU
NpUCYTCTBYHOT. B BOMBILMHCTBE CNyYyaeB MHTEPBan pasMopaXKMBaHUA COCTaBNSAET MeHee 24 y.

[Mpn ncnonb3oBaHWWM KOHTPOMNEpa WCTEKLLErD BPEMEHW Pa3MOPaXKMBAHWA MOXHO MPOBECTU NPAMblE U3MEPEHUSA
ONg onpeaeneHvsa 3HaveHusa akTUYeckn UCTEKLLEro BpeMeHU Ha KoHTponnepe. [lonycTumblie UCNbITaHUA ANd NpaAMoro
onpefeneHus nepuoa UCTEKLLETO BPEMEHWU Pa3MOpPaKMBaHWUA KOHTPOMIEpa BKITHOYAT:

- NPAMOE N3MEepPeHWe NapamMeTpoB paboTel KOHTponnepa B npubope (T.e. U3MepeHue BpeMeH!, B TEHYEHWE KOTOPOro
nogaeTcs HanpsKeHue);

- paboTa KoHTponnepa BpeMeHy B pabo4Yem pexume Ha CTeHOe OTAENLHO oT npubopa.

3Ha4eHue, NOMEYEHHOE Ha KOHTPOMMNEPE UCTEKLLIErO BPEMEHW MOXET ObITb HEAKTyanbHbIM, HaNPUMep, eCl HOMM-
HanbHaA 4YacToTa KoHTponnepa coctaBnsaeT 60 U, a paboyas yactota yctpoinctea — 50 ['u. KoHTponnepk! UcTekwwero
BpEMEHW C OOHVM HOMMHANbHBIM 3Ha4eHNeM MOryT OTNMYATLCHA, HO MOCKOMBLKY B HUX OOLIYHO WUCMOMbL3YeTCs CUHXPOH-
HbIl MOTOp, paboTarLLMi Ha YacToTe CETH, NOCne onpeaeneHus MHTepBana AaHHbIe ANS KaXa0ro KOHTponnepa A0MKHbI
ObITh B BonblLUuen cTeneHn eaMHoobpasHbIMU.

Ecnu koHTponnep UCTEKLIETo BpEMEHWN HEAOCTYMNEH (MNW ECNN HEM3BECTHO, OTHOCWTCH N KOHTPOIINEP K 3TOMY TUMY),
unu ecnv nabopaTtopusi He MOXET MPOBECTU NPsMbIE U3MEpPeHWUs paboTbl KOHTPONNEpa, 3HaYEHWE OOMKHO OLLEHUBATLCS
NOCPELCTBOM UCTILITAHWUIA B COOTBETCTBUK C MpUnoxeHuamn B u C, n Bo BpeMsa UCNbITaHUIA OIMKHO ObITe cobpaHo gocTa-
TOYHO JaHHbIX, YTODbI ONpeaenuTs TMMOBOW CPELHUA MHTEPBAN pa3MopaXUBaHUA, Kak yKasaHo Huke. [lepBoHavansHo
MHTEepBan pasMopaXuBaHWUsA ONpefensatoT AN OAHOTo COCTOSAHWUS UCTIBITAHUIA, KOTOPOE 3aTeM MOXeT BpaTtbes npy Nninbon
HapyXHOW TeMnepaType 1 Noboii ycTaBKe HACTPOeK TeMnepaTypbl. 3aTeM onpenensaT ABa ACMNONMHATENBHEIX MHTEpBa-
na pasMopaKMBaHWA Npy ApYrvx 3Ha4eHNAX OKpYXKatower TeMnepaTypbl W/MnNv ycTaHOBKaxX HACTPOEK TeMMNepaTypbl.
Heobxognmo onpeaenuTb 3Ha4eHUss He MEHEE, YEM AI1A TPEX UHTEePBanoB Pa3MopPaXMBaHUA, B TOM YMCTE KaK MUHUMYM
OLHO 3Ha4yeHMe ONA oKpyxatowen Temnepatypbl 16 °C 1 0gHO 3Ha4yeHWe AN oKpyXKaroweid TemnepaTtypbl 32 °C.

BHe 3aBMCKMMOCTM OT TOrO, NPOBOAAT N ANA KOHTPONSepa CTEKLIErD BPEMEHW pPasMopaKMBaHUs NpsaMbIe M3MEePEHNA
WU NOHBIE UCTIBITAHWMA YCTPOWCTBA, HEOBXOOVMO NMPOBECTM AOMNONHUTENBHBIE UCTIBITAHWA NMPKU OPYTMX 3HAYEHUAX OKPYIKato-
WweW TemMneparypbl U/WUN1M HACTPOWKaX YCTPOWCTBA ynpaBneHus TemnepaTypon. Bo BpeMa aTux ucnbiTaHWi xonogunes-
HbIA NpUBop MOXET BbITL NOABEPrHYTO NOMNL30BATENBCKAM Harpyakam, TakUM Kak OTKpbiBaHWe ABepel, 1 Hebonblumm obpa-
6aTbiBaemMbIM 3arpyskam. Habniogaembiii MHTepBan pa3MopaXnBaHWUA JOMKEH COOTBETCTBOBATb M3MEPEHUAM MCTEKLLETD
BpeMeHUW. Ecnu aTo He TaK, KOHTPOINEP KnaccuuUUPYOT Kak KOHTPONNEP NepPeMeHHOro pasMopaXBaHUA.
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MMpuMeyaHune— Llens 3aTUX UCMbLITAHWIA 3aKMNKOYaeTCA B TOM, YTODOLI ONpeaenvTb, BNAETCA N Kakon-nndo
Opyroh MexaHnam bonee NpUMopUTETHLIM, YEM KOHTPOINIep UCTEKLEro BpeMeH!, NP HOpManbHOW 3KCNNyaTauuu.

YToBbl KOHTPOMEP MOXHO BbINO KNacCUOUUMPOBATL Kak KOHTPOINEp UCTEKWEro BpeMEHU, KOadhUUMEHT Bapu-
aunu (cTaHgapTHOE OTKMOHEHWE, OerNeHHOe Ha CPedHee 3Ha4YeHne) BCeX M3MEepPEHHbIX UHTEPBaroB pasMopaXuBaHus
[OOMKeH cocTaBnsaTe MeHee 10 % 4nsA Tpex unu Gonee onpeaeneHHbLIX UHTePBanNoB pa3MopaXuBaHua. Ecnv npubop He
COOTBETCTBYET AaHHOMY TpeboBaHMI0, ero KNaccuuUMpPYIOT Kak KOHTPOINEP NepeMeHHOro pasMopaXuBaHus.

HeobxoaMmo akkypaTHO NpoBepsTh, ASACTBYET N KOHTPOMMNEP NCTEKLLEro BPEMEHU Npi BKIMHYeHHOM HarpesaTene
ANA PaamMopaKMBaHUA. 3TO MOXET 3aBUCEThb OT KOHCTPYKLMMU OTOENbHLIX NPUBOPOB.

n pupmMeEYHaHNE — O,EI,HM n Te Xxe TaﬁMepbl MOXHO MCNONb30BATb B K&Y4E€CTBE KOHTPONINEPOB BPEMEHU paﬁmu
KOMMNpeccopa i KOHTPONnepoB UCTEKLLEND BpEMEHN. 3OTO 3aBUCUT OT KX KOHCIDVIpraLIMM XonogunbeHOro npuﬁopa.

D.3 KoHTponneptbl BpemeHu paboTkl KOMMpeccopa Npy pasMopaXKMBaHUK

[N aTKX KOHTPONMNEPOR UHTEPBAN pazMopaXKUBaHUA ONPeaensioT TONBKO BpeMeHeM paboTel koMnpeccopa (unu
B HEKOTOPLIX Criydyasx Bpemsa paboTbl KoMpeccopa Nnic Bpemsa paboTsl HarpeeaTena npy pasMmopaxueaHum). [Ing atux
KOHTPOMMEPOB UCMOMb3YT KOMMPECCOP C OOHOW CKOpPOCTEK. Takum 0bpa3om, MHTepBan pazmopaxXuBaHua npubnu-
3uTeneHo obpaTHO MponopuuoHaneH obLien TENNOBOW HAarpy3ke Ha XONMOAWMbHYK CUCTEMY (Hapy»XHas Temnepartypa
1 nonb3oBaTtenbckas 3arpyaka). Hambonee pacnpocTpaHeHHble KOHTPONNepsLl BpeMeHn paboTbl KOMNpeccopa npu pas-
MopaxuBaHuu paboTaloT B gnanasoHe oT 6 go 12 4 pabotbl kKomnpeccopa (0BbIMHO 3TO COOTBETCTBYET MHTepBanam
pasmopaxuBaHua Ha ypoeHe oT 12 go 30 4 (MCTeKlee BpeMs) Npu NOBLILLIEHHOW HAPYXHOW Temnepartype U HEMHOMo
Bonbwum MHTEpBanam npv bonee HM3KOW HAPYXHOW Temrneparype).

[Mpu ncnonb3oBaHWK KOHTPONNepa BpeMeHu paboTbl MOXHO NPOBECTU NPSAMbIE M3MEPEHNSA A oNpeaeneHns 3Ha-
YyeHust hakTUYECKOro BpEMEHW Ha KOHTponnepe. [JonycTumble UcnbiTaHUs ANA NPAMOro onpeneneHns Nnepuoaa KoHTporn-
nepa BpeMeHW pasMopakMBaHUA BKITHHAKOT!

- MPAMOE U3MepeHWe NapameTpoB paboTkl KOHTPONNepa B YCTPOWCTBE (T.€. MBMEpEeHUEe BPEMEHU, B TEYEHME KOTO-
porec NogaeTca HanpsKeHne);

- paboTa koHTponnepa BpemMeHu paboTel B paboyeM pexmnMe Ha CTeHAe OTAESIbHO OT YCTPOMCTBA.

3Ha4yeHVe, NoOMEeYeHHOe Ha KOHTpornepe BpemMeHn paboTel KOMNpeccopa MOXET GbiTh HEAKTYanbHLIM, HaNpPUMep,
eCN HOMUHanNbHasa YacToTa KOHTponnepa coctaenseT 60 U, a paboyas yactoTa npubopa — 50 'y. KoHTponnepel Bpe-
MeHU paboTbl ¢ OOHVM HOMUHANbLHbIM 3HAYEHWEM MOTYT OTNMYaTLCH, HO MOCKOSbKY B HMX OObIMHO MCMNONb3YETCA CUH-
XPOHHBIW ABWraTenb, paboTarLmiA Ha YacToTe CeTH, Nocre onpeieneHMa UHTepBana AaHHbIe ANA KaXaoro KOHTponnepa
OO0MmKHbl BbITe B BonbLiel cteneHn egmMHoobpasHbiMu.

[MMpumeyanune—OgHn u Te xe TaMepbl MOXHO MCNONb30BaTh B KAYECTBE KOHTPOMNEPOB BpeMeHW paboTol
KOMMpeccopa WMnv KOHTPONEepoB UCTEKLLIEro BpeMeHW. 3TO 3aBUCUT OT UX KOHdUrypauun B XxonoanunsHom npubope.

Ecnu koHTponnep BpemMeHn paboTbl HELOCTYNEH (MKW eCNM HEU3BECTHO, OTHOCUTCS N KOHTPOMMEp K 3TOMy TUMy),
unu ecnv naGopaTopus He MOXET NMPOBECTM MpsiMble M3MepeHWs paboThbl KOHTpONnepa, 3Ha4eHne cneayeT OUEeHWBaTh
NOCPEACTBOM WUCTBITAHWIA, KaK YKa3aHo HUXKeE.

McnbiTaHna creqyeT NpoOBOAUTL B TEHEHWE BCETO LMKIA YNpaBneHWsi pasMopaXuBaHMeM, He MeHee YeM No oa-
HOMY ANS KaXO0ro 3HaueHWa OKpyKalolel TeMnepaTypbl. 370 Heo6XoouMo ANA NOATBEPKAEHUS TOM0, YTO KOHTpOMNNep
ABMAETCA KOHTPOIEPOM BpeMeHu paboThl, U Ans OLEHKN 3HaueHus Al BeibpaHHbIi nepnos AomKeH COOTBETCTBOBATh
cnegyowmm TpeboBaHusaM:

- NEPBOE pasMopavMBaHWe AOMKHO YAOBMNETBOPATL TpebGoBaHUAM K 4eMCTBUTENBHOCTH, YKasaHHbiM B C.3;

- Nepuoa UCMbITaHWIA QOMKEH BKMKOYaTh NO MEHbLUE Mepe YacTb MOCMeayoLero nepuoaa pasMmopaXmBaHus u
BOCCTaHOBNEHWA TeMnepaTyphbl, 3anyckaeMoro asTomatmiecky 6e3 kakoro-nmbo BMeLLaTeNbCTEa;

- B MEPUWOL UCMbITAHWS HACTPOWMKK YCTPOWCTEA yNpaBneHUs TeMNepaTypon He M3MEHSHOTCS;

- BO BpEMSA UCMbITaHUs B Npubop He nobaenaioT o6pabaTbiBaemMylo 3arpy3Ky, ABepLbl Npubopa He OTKPLIBAIOT.

MpubnuantenbHoe Bpems paboTel KOMMNpeccopa ANs KoHTponnepa BpeMery paboTebl KomMipeccopa npu pasmopa-
XKMBaHWM 4NA 3agaHHoro Habopa AaHHbIX UCMBITAHWIA, COOTBETCTBYIOLLEND AaHHLIM TpeboBaHWAM, onpeaenaoT no cne-
ayrlen dopmyne:

Aty = Aty s+ Ay, (25)

rae Aty — npubnusuTeneHoe Bpems paboTkl koMnpeccopa AnA KoHTponnepa BpeMeHi paboTel koMnpeccopa npi pas-

MOpaXuBaHWW ANA Neproaa UCNeITaHWi, HaYWHAKOLWErocs ¢ Nnepuoaa pasMmopaXuBaHUA U BOCCTAHOBMNEHUs
TeMnepaTypbl j, Y;

Al — n3MepeHHoe Bpemsi paBoTel KOMNPeccopa B Yacax ¢ MOMEHTa Hayana nepuoaa pa3mMopaXuBaHus U BOC-
CTaHOBNEHWA TeMnepaTypbl j 4O MOMEHTa Hayana creayloLwero nepuoaa pasMopaxuBaHUA U BoccTa-
HOBIMNEeHUA TeMnepaTypsl j + 1;

Al g — €Cnmn Tavimep paboTaeT BO BpeMA nepuoaa pa3amopaxuBaHUA U BOCCTaHOBIEHWA TeMnepaTypbl | — Bpems
B Yacax C MOMEeHTa OCTaHOBKM KOMMPeccopa 40 ero nepesanycka B Te4eHWe 3Toro nepuoga pasMopaxuea-
HUSA MU BOCCTaHOBNEHUA TeMnepaTypbl; ecruv Taiimep He paboTaeT Bo Bpems nepuoaa pasMmopaxuBaHus
M BOCCTaHOBNEHUA TeMnepaTypbl — HYMeBOe 3Ha4YeHue.
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Heobxooumo akkypaTHO NPOBEpPsiTb, AEWACTBYET N KOHTPOMIEp BpeMeHW paboTel KOMNpPeccopa npu BKIMKOYEHHOM
HarpeeaTene Ans pa3MopamMBaHWsA. 3TO MOXET 3aBWCETb OT KOHCTPYKLMKM OTAeNbHbIX Npubopoe. Ecnun KoHTponnep fo-
CTyMeH, B 3TOM MOXHO ybeanTscsa nocpeqcTBOM M3MEPEHMSA HAaNPSKEHUA HA MOTOPE KOHTponnepa BpeMeHu paboTkl npu
BKITIOYEHHOM HarpeBaTene Ansa pa3mMmopaKuBaHus.

BHe 3aBMcKMMOCTK OT TOro, MPOBOAAT N ANSA KOHTpONnepa BpeMeHWn paboTel KoMMpeccopa Npy pa3MopaXXvMBaHWK Nps-
MBIE U3MEPEHWUS WU NOMHBLIE UCMLITAHUS NPpMBopa, HEOBXOAUMO NPOBECTU AONONMHUTENBHBIE UCTBITAHUA NPKY APYTUX 3HAYEHU-
SIX OKpYXarLen Temnepatypbl WU HACTPOUKAX YCTPOMUCTBa yNpaBneHusa TemnepaTtypor. Bo Bpems 3TUX UCMbITaHWIA
XonoaunbHbIA NPUGoP MOXKET BbiTe NOABEPTHYT NOMNL30BATENLCKUM 3arpy3kam, TakiMm Kak OTKpblBaHwe agepel, U Hebonb-
WM obpabaTbiBaeMbIM 3arpy3kam. Habnwogaemelii UHTepBan pa3MopaXMBaHWA JOMKEH COOTBETCTBOBATbL M3MEPEHUAM
BpeMeHu paboTel. Ecnu aT1o He Tak, KOHTpONnep KnaccuvuMpyoT Kak KOHTPOMNep NepemMeHHOoro pazmMopaxuBaHus.

MpumeyaHue — Lens aTux ucneiTaHuin 3akniQ4aeTca B ToMm, 4Tobel onpenenuts, ABNAETCA NN Kakon-nubo
OpYroi MexaHuam Gornee NpUOpPUTETHBIM, YEM KOHTpONIep BpeMeHn paboThl, NP HOPManbHOM 3KCNNyaTauuu.

B cnyyae npaAMoro usmepeHus BpemeHu paboTel KOHTpOnepa BpeMeHn paboTsl KOMMNPEeccopa npy pasmopaxusa-
HWW B MOCMEAYHOLIMX PACYETAX UCTIONL3YIOT N3MEPEHHOE 3HaYeHMe At .

B npotueHOM criyuae, ons knaccurkaumum KOHTpornepa Kak KOHTpornnepa BpemeHu paGoTsl KoMnpeccopa npu
pasMopaxuBaHuK, KOAMULIMEHT BapuUaLlum (CTaHAapTHOE OTKNOHEHWE, AENEeHHOe Ha CpeHee 3HadeHue ) NpubnuanTens-
HBIX 3Ha4EHUA BpeMeHy paboTbl koMnpeccopa Aty AOMKeH cocTasnaTe Mexee 10 % AN PacCMOTPEHHbLIX MHTepBanos
pa3mMopaxuBaHus. Ecnv KOHTpornep He COOTBETCTBYET faHHOMY TpeboBaHUIo, TO ero KnaccuuLMpYIOT Kak KoHTponnep
nepemMeHHOro pasmopaxuBaHuA. [pu MCMONL3OBAHUM OLIEHOMHOTO BpeMeHW paBoTbl 3HaYeHWe At WCMOMb3yeMoe B
nocrenylowx pacyeTtax, AOMMKHO NpeacTarnaATe coboii cpeqHee OT BCEX M3MEPEHHBIX 3HAYEHWUIA.

MNocne noaTBep:KAEHUsA 3TO 3HA4YEHVE MOXKHO By[eT NCnonb3oBaTh Ans pacyeTa (hakTWYECKoro MHTepBana pa3mopa-
MUBaHUA 0N No6oli HACTPOWKKM YCTPOUCTBA YNpaBNeHWA TeMNepaTypou, OKpyXalolleid TeMnepaTypbl W COCTOSHNS
06paboTkn Harpysku B Buae yHKLMM BpemeHu paboTel komnpeccopa. [ng Bcex XonoausbHbIX NPUBOPOB ¢ KOHTporre-
pamy BpemeHU paboTbl KOMApeccopa Mpyu pasmMopaxuBaHWKM NPOLEHT BpeMeHW paboTel cnenyeT ykasblBaTb ANs YCNOBUNA
CcTaGUNLHOro COCTOAHUSA COMMACHO NpUnoxeHuo B, a gononHuTensHoe Bpems paBoTel kKoMnpeccopa (B Yacax) cregyet
paccuMThIBaTh A1 NePUOOOB PAa3MOPaXUBAHUA U BOCCTAaHOBMEHUS TEMMNEPaTypbI (CornacHo npunoxeHuro C).

WHTepBan pasmopaxvuBaHUA 4N KAXKL0M0 U3 YCIOBUA UCTILITAHWI 1 ANSA KSKA0W HACTPONKK YCTPOMCTRA ynpas-
neHUsl TeMnepaTypoii onpefensioT no opmyne

+ Ay, | (26)

rae Aty — NpuBnManTenbHbIA MHTEPBAN pasMopaKuBaHna (MCTeKLee BPEMS) [Na Kaxaoh HacTPOKkK YCTPOWCTBA ynpas-
NeHUsA TEMNEPaTYpPOr W KaKOO0ro 3HAYEHWA OKpY>KaloLLeh TeMnepaTypbl NPU UCMBITAHUAX B Yacax, ¢ y4eToM
BO34EWCTBUS pa3MopakMBaHUs U BOCCTAHOBMEHWUS TEMMEPAaTypsl;

Aty — yKazaHHOe, W3MEePEHHOEe UMK OLeHOYHOE Bpems paboTel KOHTponnepa epemeHn paboTsl KOMMNpeccopa npu

pPa3MopaXuUBaHWUK, Y;
CRtgg — Bpems paboTel Komnpeccopa (B NpoueHTax) B cTabUNbHOM COCTOSHWM AN KaXKOOW HACTPOWKW YCTpOKCTBa
yrpaBreHvus TEMMNEpPaTypor 1 KaXOoro 3Ha4eHUs OKpyKatolen TeMmnepaTtypbl NpU UCMLITAHUSX B COOTBET-
CTBUM C onpeaeneHuem B.3.3 nnn B.4.3;
Aty — TUNUYHOE HapacTaiollee BpeMs paboTbl KoMMpeccopa (B Yacax) AN pasMopamMBaHUA W BOCCTAHOBMNEHUA
TemnepaTtypbl B cooTBeTcTBUKM ¢ C.5 npunoxenns C;

At 4, — TUNOBOE BpeMs paboTbl HAarpeeaTtens ANA pasmopaxuBaHWs B Yacax 3a Neprof pasmopaxuBaHna 1 BoccTa-
HOBMEHWS TemnepaTypkl, ECn Bo Bpemsa paboTbl HarpesBatens Ans pasmopaxueBaHus paboTaer Tanmep, B
NPOTMBHOM CIy4Yae 3Ha4YeHUE PaBHO HYMHO;

Alg,,, — PaBHSETCA Aly,, €Cnv 3TO 3HaueHue Gonblue Hyns, B NPOTUBHOM CNyYae — TUMUYHOE BPEeMS HaxoXOeHUs
KOMMpPeccopa B BbIKIMHYEHHOM COCTOSSHUKM B NepUoL, Pa3MOpaXKMBaHUA M BOCCTAHOBMNEHUS TEMMEPATYPHLI.

D.4 KoHTponnepkl nepeMeHHOro paaMopaxuBaHusa

D.4.1 O6wue nonoxeHUnA

[ns atoro TMNa KOHTPONMEPOB MHTEPBAn pa3MopaXUBaHWUA BapbUPYETCH NMPOMOPLMOHANbHO 3aMOPaKUBAKOLLEN
Harpyske Ha ucnapurenb. BONMbLMHCTBO CUCTEM HE M3MEPSHOT XONOA4UIbHYH HAarpy3ky Ha McnapuTenb HEMOCpenCcTBEH-
HO (XOTSA 3T0 BO3MOXKHO), U CUCTEMAMM 3TOrO TUNa oBbIYHO YNpaBnsgeT nporpammHoe obecrnevyeHre, KOTopoe UCMOoNbL3yeT
psid NapameTpoB A8 KOCBEHHOW OLEHKN XONOAMMbHOM Harpy3Kkn 1 NPpOBOAST NPOrpeccUBHYHO KOPPEKTUPOBKY MHTEpBana
pasmopaxueaHus. MNocne paboTkl HAarpeBaTensa ANA pa3aMopa)XyWBaHUea cMcTeMa M3y4aeT COOTBETCTBYHOLLME NapaMeTphl
3a npegbiayLLMin NEpUOS NCNONB30BaHWSA U NpY HEOBXOOMMOCTHU KOPPEKTUPYET CredyolWnii MHTepRan pa3mMmopaXuBaHua
A8 ero onTMM13aLMn 1 MMHUMK3aLUnK 3aTpaT 3Hepriv, CBA3aHHLIX C pa3MopaKMBaHMeM. Takum obpasom, Npubop MoXeT
NMpoONTY Yepes 0By4akLLyo NOCNEA0BRATENBHOCTE NMPY UCTNBITAHUK, MPU KOTOPOM BLINOMHAETCA NPOTPECCHBHANA KOPPEKTU-
pPOBKa MHTepBana pazMopaXXMBaHUA.

Llens D.4 aakntoyaeTcs B OLEHKE TUNWYHOTO MHTEpBana pazMopaxuBaHus npyY HOpManbHOW 3KCnnyarauuu Ha
OCHOBE AMana3oHa napameTpoB, 3asBNEeHHOro NOCTaBLUMKOM.
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CpeacTea KOHTPOMS NepeMeHHOro pasmMopaXvBaHUA OOMKHbI UMETb AMana3oH BO3MOXHbIX UHTEpPBanoB pas-
MOpaxWBaHWA, OTPaXaloWnx HakonneHve xonoda Ha ucnapurene. Ecnu uHTepBan pazmopaxvMBaHuUs NocTosaHHO By-
OET CMULLKOM ManeHeKkuM, aHeprua ByaeT pacxogoBaTteca BNycTyo. Ecnu nHTepBan pasMmopakueaHua ByaeT crnvkom
BonbwyM, aHepronoTpebneHue cUCTEMEI MOXET BbiTb CMMLLKOM BbICOKMM W3-32 MM0OXOW Tennonepejadun 3amepsLlero
McnapuTens, U B Hel faxe MOryT BO3HWKHYTb MPoBneMel ¢ yaaneHwem uHes ¢ cnapuTens, YTo NpuBeaeT K 4ONrocpoy-
HOMY CKOMMEHWIO NbAa 1 0BLLeMy CHWKeHWI0 NPOU3BOOUTENBHOCTK.

Yto6bl Npubop MOKHO BbINO KnaccunuMpoBaTk NO HACTOSALLEMY CTaHAapPTY Kak KOHTPOMnep nepeMeHHOro pasmo-
paXuBaHUA, UHTEpPBan Pa3mMopaXUBaHWA [OMKEH Pa3nuyaTeCA CPean MHOXECTBA 3HAYEHWI (MU cpedn 3HaYUTENLEHOro
Yyncna Waros ¢ Haanexallym UHTepBanoMm), OTPaxatoLLMX XoNoauneHYH Harpyaky Ha UcrnapuTenb Npy psge AelcTBUA, CBS-
3@HHbIX C HOPMaNLHOW 3KCnNyaTauuMei, ¢ y4eTom neprofa oby4eHnss KOHTponnepa NepeMeHHOro pasMopaXnBaHus.

MNepemeHHoe pazMopaxMBaHUe — TEPMWH, ONpefeneHHbIi B HacTosLem cTaHaapTe. CylecTByeT BO3MOXHOCTb,
yTO ecnu B Npubopax co cpedcTBamu yrnpaeneHUs pa3mMopaxxMBaHWeM Npyv HopManbHOW 3KcnnyaTauumu HabnmogarTces
XapakTepUCTUKK, 3HaYMTENBHO OTNMYALWMECS OT NOKa3aHHbIX MPWY CONOCTABUMBIX YCTNOBUAX UCNLITAHUA, TO B 9TUX NPU-
Bopax ycTaHoBMeHbl 06X0HbLIE YCTPOWUCTBA.

D.4.2 KonTponnepsi nepeMeHHOro pasMopaxmMBaHusa — 3asBNeHHble UHTePBanbl pa3MopaXMBaHus

[ns uenen HacTosAWwero cTaHaapTa UHTepBan pa3mMopaXvuBaHWA AN 3TOr0 TUNa KOHTPOINEPOB ONPeaensoT Ha
OCHOBE PAcHEeTOB C MCMOMb30BaHNEM (PYHKLMW 3aABNEHHOr0 HaMMeHbLUEro MHTepBana pasmMmopaXuBaHuA 1 3asBNEeHHO-
ro HambornbLUero MUHTepBana pasMopaXuBaHUa AN OKpyxawLwein Temnepatypbl 32 °C.

WHTepean pasmopaxmBaHus ANA CUCTEMBI NEPEMEHHOMo pa3MopaKMBaHNs onpegensoT no dopmyne

Aty max Mg.min @7)
Atd-max = Atd-min ) + Atd -min

rae Al o — WHTEPBAnN pasmopaxuBaHus Ans okpyxatowen Temnepatypsl 32 °C;
Al 4 max — MaKCUManbHbIA BO3MOXHLIA UHTepBan pasMopaxueaHna ONnA oKpyxatollei Temnepatypsl 32 °C, ykasaH-
HbIW MPOU3BOAWTENEM, B Yacax MCTEKLLErO BPEMEHH;
Al hin — MWHUMANbHbIA BO3MOXHbIA MHTEPBAnN pasmMopax)uBaHua ANA okpyxatollei Temnepatypbl 32 °C, ykasaHHbIA
NpoV3BoaUTENEM, B Hacax UCTEKLLIETO BPEMEHH.
BHe 3aBMCUMOCTM OT UHCTPYKLUWA, B OTHOLLIEHWUA UCXOAHBLIX NEPEMEHHbLIX Af - W Aty . NEACTBYIOT crienylowme
OrpaHnYeHns:
- Aty i 06bIMHO NpeBbilwaeT 6 4 1 He AomkeH npesbiwaTte 12 4 npu Hapy»HoW Temnepatype 32 °C (ucTekwee
Bpems);
- Aty nax HE OOM¥eH npesbilate 96 4 Npy HapyXHoW TeMmnepaType 32 °C (MCcTeklee Bpems).
- At hax BOMKEH BbiTh Borblue Af, . Npu HapyxHon Temnepartype 32 °C.

Alyrap = 0.2(

OcHOBOV 3aRBMEHMSA O MUHMMArbHOM BO3MOXHOM WHTepBane pasMopaXuBaHuA Al .. AOMKeH BbiTb kpaTyaii-
LUMIA BOCMPUHMMAEMbIA MHTEPBan pasMopaXXUBaHUA MpKU TSXKENbIX YCNOBUAX 3KCMMyaTauMu (HanpuMmep, Npu BbICOKOW
Harpyske, 4acToro OTKpbIBaHWA OBepel, BLICOKOW BNaXKHOCTM) Npu TemnepaTtype paboyen cpenbl 32 °C. MoryT 6biTb
NMpOBeAeHb! UCMBbITAHWUSA NMPU BLICOKOW HAarpy3ke Ans MpoBEpPKW 3afBMNEHHOMO 3HAYEHWA. 3afBNEHHOE 3HAYEeHWEe MaKcu-
MarnbkHOro BO3MOXHOTO UHTepBana pasMopaXwBaHus Afy - [0mkHO BbiTe AOCTKUMO NPU YCNOBUAX UCTIbITAHKMIA Npy
BCEX TEMMepaTypax oTAeneHUuW Ha YPOBHE UMK HUXKE YPOBHS LeneBbiX TeMnepaTtyp B cTabunbHOM COCTOAHUU (CM.
npunoxexue B) npn HapyxHoh Temnepatype 32 °C. [pon3soguTen OOMKHbI YKasblBaTk Bce 0cobbie ycnoeus, Tpeby-
HOLWMECs ONS JOCTUXEHUA 3asBNEHHOIO 3HAaYEHWS.

McneiTaHns npy Apyrux oKpyXarLwWwmx TeMnepaTtypax ¢ HeKoTopol obpabaTbiBaeMoW 3arpy3kuM (Hanpumep, oT-
KpbITUS ABEpEeL,) MOTYT NPOBOOMTLCA ANA NOATBEPXOEHMA paboThl KOHTpONNepa pasmMopaykuBaHus B 0bnacTy 3Ha4yeHui
VN 3HAYUTENBHOMO KONUYECTBA CTYMNEHEK C NOAXOOALLUMU MHTEpBanamu.

3HaueHwne Al yn g NpU HapYyxHow Temnepatype 16 °C formkHO B ABa pasa NpeBbillath 3HaYeHNE Al ymo.

D.4.3 KoHTponnepbl NnepemMeHHOro pasMopaXKMBaHUA — HeT 3aABMeHHbIX MHTEPBAarioB pasMopaXuBaHUA

(TpebyeTcsa pasmopaxuBaHue)

Ecnu cuctema OTHOCKTCS K TUNY NEPEMEHHOro pa3MopaXKMBaHUA, HO NPOU3BOAUTENb HE MOXET 3aABUTb HUKaKMe
aHaveHua ana Afy o v Aty . NOTOMY YTO KOHTpOMnep pasMmopaxueaHnsa pabotaeT no TpeboBaHUIO Ha OCHOBAHWUM TOrM-
LLWHBLI HAMEP3aHWUA Ha UCMapuTerne, To B TAKOM Crydae NpUMEHSIIOT cneaylolme 3Ha4YeHUs Mo YMONMYaHWo:

- Aty i — B4 pu HapyxHoW TemnepaTtype 32 °C (UcTekwee Bpems);

= Aty oy — 96 U Npu HapyxHoW TemnepaTtype 32 °C (UcTekiee Bpems).

370 COOTBETCTBYET 3HAYEHUAM MO YMONYaHUIO Al yns B 24 4 1 Af 40 B 48 4 cornacHo copmyne (27) u nyHkty D.4.2
ONA KOHTPOMMEPOB NepeMeHHOro pazmMopaKMBaHUA, OTHOCALLMXCA K TUMY pasMopa)KuBaHua no TpeboBaHuio.

MpumedaHue— 3Ty Npoueaypy pacyeTa WUCMONb3YHOT, AaXe ecni CUCTeMa 3anyckaeT pasMopaXkuBaHue
OCHOBLIBASACH WCKMIOYUTENBHO HA 06beMe HaMopaXKWBaHUS HAa UCnapuTerne (a He C NOMOLLbI BPEMEHHOIMO anroputma).

YToBbl KOHTpONNEp pasmMopaXvBaHUs MOXHO BbiNno KnaccurUMpPoOBaTE Kak CUCTEMY pasMopaxvBaHWs no Tpebo-
BaHWIO, OH JOMKeH paboTaTb B 06MacTU MHTEPBArNoB pasMOpaXUBaHWUA, pearvpys Ha U3MEHEHUA MOPO3UNbHOW Ha-
rpy3ku. [ins COOTBETCTBUA UCMONb3OBAHMIO ATUX 3HAYEHWI NOCTABLMKOB MOTYT NOMNPOCHUTE NPEAOCTABUTE TEXHUYECKYIO
nHpopmaumto no cnocoby paboTbl CUCTEMBI pasMopakMBaHUs no TpeboBaHuio.
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D.4.4 KoHTponnepbl nepeMeHHOro pasmMopaXvwBaHusa — He COBMeCTUMbIe

Ecnu cuctema HOMUHANBHO OTHOCUTCS K TUMY NepeMeHHOro pasMopaXKMBaHUs, HO NpPY 3TOM:

- NPOU3BOAMTENEM HEe YKa3aHbl UMW He MPeAoCTaBreHbl 3HadeHna Afy . 1 Af, .. 1N HET HUKaKUX CBUOETENbCTB
TOrO, YTO ANS KOHTponnepa TpebyeTca pasmoparkMBaHue, Unm

- npnbop He cooTBeTCTBYET TpeboBaHMAM K KOHTPOMNEPY C NepeMeHHbIM pasMopaXuBaHMeEM, NOTOMY YTO OH He
pabotaeT B Habope MHTepPBanNoB pa3MOpaXXMBaHWUA (MM HE COOEPXKUT 3HAYMTENBHOMO KONMUYECTBA CTYNEeHeK C MNoaxo-
OSLUM MHTEPBanom), unm

- onpeneneHo, YTo 3aABMNeHHbIe 3Ha4YeHUA He COOTBETCTBYHOT 3HaYeHWUsIM, NONyYeHHbIM NPU UCNbITaHUAX.

B aTom cnydyae UCnonbayloT crneayowne aHaueHns Al yps u Al yuq:

- Atypno — CpeaHee 3HaveHne Ana 3 HabnwaaemMbix MHTepPBanoB pasMopaXuBaHUs NMpy HapYXXHOW TeMneparype
32 °C c He Bonee YeMm 0AHMM OTKpPBITUEM ABepLUbl 3a yac, Ho He Bonee 10,0 y;

- Aty g — CpeOHee 3HadeHve Ana 3 HabrnwgaemMbix MHTepPBanoB pasMopaXuBaHUs Npy HapyXHOW TeMnepaType
16 °C c He Bonee YeM OOHWM OTKPbLITUEM ABepLbl 3a Yac, Ho He Bonee 20,0 4.
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MpunoxeHue E
(ob6azaTensHoe)

] HTepnonaAuunAa pe3ynbLraTtoB

E.1 O6wume nonoxeHua

B HacTosLEM MPUNOXEHUMA ONMUCaHbI METOAbI, KOTOPLIE AOMKHBLI BbITh MCMOMb30BAHLI NPV MHTEPMONALMKA OBYX
unn Gonee pesynsTaTos AN OLeHKU Gonee onNTUMAarnsHOro 3Ha4eHns 3HepronoTpebnenus, Yem aHepronoTpebneHne B
CUTyauun, KOT4a BCE OTAENEeHUNA UMEIOT TEMMNEPATYPY, PABHYIO LieneBbIM TeMnepaTypam COrnacHo NyHKTy 6, unu bonee
HU3KYI0 TEMMepaTypy.

MpumeyaHne— WHTepnonaums He aensgeTca oGasaTensHeiM TpeboBaHnem HacTosAWero ctaHgapTa. Jonyctu-
MOE 3Ha4YeHVe aHepronoTpebrneHna MoXHO onpedenuTs Ha 6a3e OgHOTO UCMBITAHUS, NPU KOTOPOM BCE oTAeneHus byayT
MMETb YKazaHHyio B 6.3 a) ueneByo TeMmnepaTypy Wi bonee HU3KyKO TeMnepaTypy.

HacToswuia ctaHgapT gonyckaeT ABa BapyuaHTa UHTEPNONSLMA:

- BapuaHT 1. nMHenHas WHTepnonAuus Mexay OBYMsS TOYKamy UCMbITaHWSA, OBbIMHO MpWY KOPPEKTUPOBKE OOHO-
ro perynupyeMoro nonb3oBaTeneM YCTPOWMCTBA YNpPaBNeHUA TeMmnepaTtypon (MOXHO KOPPEeKTMPOBaTb HECKONbKO
YCTPOWCTB, HO B 3TOM cny4yae HeobxoanMo NPOBECTU CreLMansHbIe NPOBEPKU, onvcaHHsle B E.3);

- BAPMAHT 2: TPUAHIyNAUKUa ¢ UCNonbL3oBaHUeM Tpex (unu bonee) To4eK CNbLITAHWIA NPU KOPPEKTUPOBKE OBYX (MK
bonee) perynupyeMbix Nonb3oBaTenem yCTROWCTB ynpaBleHUA TeMnepaTypoun.

Kak ons eapwaHTa 1, Tak u Ana BapuaHTa 2, elcTBYIOT onpedeneHHble TpeboBaHUs K 4eNCTBUTENBHOCTH.

Llens uHTEpNONSLMKU 3aKNOYaETCA B OLIEHKE ONTUMAarnbHOro 3HepronoTpetneHus ¢ NCnonbL30BaHUEM OaHHbIX M3
TOYEK UCMbITaHWUS], BbIOpaHHbLIX AN aHanuaa (M3MepeHHbIE 3Ha4YEHs IHepronoTpebneHust 1 TeMNepaTyp oTOeneHus).
Mpy HaNMYMKM OONOMHUTENbBHbBIX CPEACTB YNPaBMNEeHUs, He UCMOMb3yeMblX AMs MHTEePnonAUnK, CYLLeCTBYET BO3MOXHOCTb
TOro, YTO Nomny4YMBLUAACH OLEeHKa aHepronoTpebnenus He Bynet Hanbonee onTuMmanesHoW. B kavecTBe obllen pekomeH-
Jauuu, perynvpyembie Nonb3oBaTernieM YCTPOWCTBA yNpaBrneHus TeMnepaTypou, BNuaoLLMe Ha OTAeNeHUA C Hau-
Bonbwum o6 bLeMoM Unn Ha Hanbornee xonogHoe oTAeneHue, JoMKHbI UCNOMNb30BaTLCA ANS UHTEPNONAUWK NS nony4ye-
HUS ONTUMANLHOrO 3Ha4YeHUA IHepronoTpebneHun (TemMneparypa caMmoro BoMbLOro UM CaMoro XornogHOro oTAeneHus
OKasblBaeT AOMWHMPYIOWEE BNUAHWE Ha 3HepronoTpebneHue). Mpy HanMyuMKM ABYX UMW HECKONbKMX pPerynupyembix
rnonb3oBaTenem yCTPOUCTB ynpaBneHus TemnepaTtypou, BNMAKLKX Ha OBa unv Gonee oTaeneHun, TpUaHrynsuus
no BapuaHTy 2 obblMHO OaeT bonee oNTMManbHYK OLEHKY 3HepronoTpebneHus, HeXenu NUHeHaa UHTepnonayuusa no
BapuaHTy 1.

B OTHOLUEHWWM MCMOMbB30BaHWA BapuMaHToB 1 U 2 NpuMeHsTca ocobble yCnoBudA. OTKU YCNoBUs yKasaHsl B E.3 1
E.4 cooTBeTcTBEHHO. He gonyckaeTca MCNOMb3oBaHWe 3KCTPanonsaunmM Ana OUeHKW 3Ha4YeHWI aHepronoTpebneHns npu
LeneBou TeMnepaType, Npy KOTOPOW 3Ta TOYKA HE HAXOAWUTCA MeXAy BbiBpaHHBIMU TOYKaAMW UCMLITAHWUIA M HE BOKPYT HUX.

[Mpn Mcnonb3oBaHWM MHTEPNONSALMM HeOBX0AMMO YKa3blBaTh CNEAYHLYH AOMNONHUTENLHYI MHGOPMAaLWIO:

- €CNnu pesynsTaThl U3MEPANMCh NMpU ABYX HACTPOWKaX YCTPOWCTBA yNpaBneHWsa TeMnepaTtypon Ansa MHTepnons-
LMK B COOTBETCTBUM C E.3, — vcnonb3yemoe 4nA MHTepnonauun otgeneHue (roe MHTepnonauus gaet AeNCTBUTENBHLINA
pesyneTar) u rpadmk sHepronoTpebneHna n TemnepaTypbl ANS 3TOrO OTAeneHus S; B COOTBETCTBMM C OMpegeneHnem
E.3:3;

- €CNK pe3ynsTaThl M3Mepsanvch Ana npubopa ¢ AByMs perynvpyeMbiMU Mornb3oBaTeneM yCTPpOMWCTBaAMM yNpaB-
FfieHVs1 TeMnepaTypoi C TPEMA COMETAHWSIMM HACTPOEK YCTPOWCTBA ynpaBneHUs TemrnepaTypol B COOTBETCTBUU C
E.4, — aHaveHnsa koathduumneHToB Ey, A Y B (UNn 3KBUBANEHTHBIX);

- eCNnu pesynsTaThl M3MepsnMch Ana npubopa ¢ Tpems perynvpyemMbiMy Morb30BaTeneM ycTpoOMCTBaMM ynpas-
FieHUAl TeMNepaTypou C YETLIpbMSA COYETaHUAMI HacTPOEeK YCTPOWCTRA yrNpaBneHUsl TeMnepaTypon B COOTBETCTBIN
¢ E.4, — 3HaveHua koadduuneHToB £, A, Bu C.

E.2 KoppekTUpoBKa Temnepatypbl neped MHTepnonsauven

Ecnu B xonogunbHOM npuBGope WCrnonb3yoT O4HY UM HECKOMBKO CUCTEM pa3mopaxkmBaHuns (kaxaas ¢ cobcTBeH-
HbIM LMKIIOM YNpaBreHus pa3MopaXuBaHWeM), CDEOHIO TEMNepaTypy oTAeneHus crieqyeT onpefenaTts no opmMyne
(3) c yyeTom BOZOENCTBUSA BCEX CUCTEM PA3MOPaXKMBaHUA 10 MHTEPNONALMK.

[N KaXOoii TOYKM UCMbITAHWA paccyUTLIBAOT AHEBHOE 3HepronoTpe6GneHue v cpedHIow TeMNepaTypy ONs Kax-
[0ro oTaeneHusi B COOTBETCTBUM C yKasaHuAMY 6.8.2. 3aTeM nonyyeHHbIe 3Ha4YeHUA UCMOMb3YIOT AN MHTePnonaLmum Ha
OCHOBE [aHHbIX AN TOYeK UCTbITaHUS.

E.3 BapuaHT 1: nMHerHaa nHTepnonAuna — OBe TOYKM UCTNbITaHWUA

E.3.1 O6wue nonoxeHus

B naHHOM nyHKTe onucaH MeTo onpeaeneHns 3HauyeHWss aHepronoTpebneHus xonoAunsHoro npudopa nocpea-
CTBOM WHTEPMNOMALWMA Pe3ynsTaTtoB ABYX WCMNbITaHWA NPU U3MEHEHWU HACTPOEK OAHOI0 UMM HECKONbKMX perynupyemMbix
nonb3oBaTeniemM yCTPOUCTB ynpaBrneHus TemnepaTypon. MameHeHne HacTpoek MOXET OOHOBPEMEHHO MOBNMUATL Ha
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TemnepaTtypy HeCKONMbKNX OTAENeHUI, N No3ToOMy crneayeT NpoBepUTh AeNCTBMTENbHOCTL KaXOoro BO3MOXHOI0 codeTa-
HWA. [Ins MHTepnonsauMn UCNonb3yeTcH MaTeMaTUYeCKUA METOA.

3HayeHve, onpenensaemMoe C MOMOLLLID 3TOr0 MeToaa, ABMNSeTca NpPUBNMKEHHOW BEMWYMHOW 3HAYEHWS, KOTopoe
ObINo Obl NOMYYEHO NpU YCTAHOBKE HACTPOEK TEMMEpaTypkl HA TakoW YpoBeHb, NMPU KOTOPOM TeEMMepaTypbl COOTBETCTBY-
OLWKMX oTgeneHMn boinn 6bl MakcumanbHO BNM3KK K 3a4aHHbIM LeneBbiM TeMnepaTypam 4ns TUMOB oTOeneHUn ans
BCEX OTOENEeHWN, HO He npeBbilany ux. [1py ogHOBPEMEHHOM M3MEHEHUM TEMMNEPATYPbLI B HECKONbKUX OTAENEeHUAX AnA
WHTepnonauun BbibupaeTca ToYKa, KoTopas nepeas AOCTUraeT LeneBOW TemnepaTtypbl (Npy nepeknoveHun ot bonee
XOMOAHbLIX HACTPOEK Ha Bonee Tennsie).

E.3.2 TpeGoBaHusna

TVHeHy0 MHTEPMNONAUMIO C UCMOMNbL30BaHWEM PE3yrnLTaToR TOMbLKO ABYX WUCMLITAHWMA MOXHO MPOBOAWTL B Cryvae,
ecnun xots Obl B OOHOM OTAENeHWM MMEETCA OfHa TOYKa WMCMblTaHWsa, TemnepaTtypa KOTOPOW Bbille COOTBETCTBYHLLEH
ueneBoW TEMMNepPaTypbl, a Apyras TOYKa UCMbITAHUS UMEET TeMNepaTypy HKe COOTBETCTBYHOLEN LeneBoW TeMnepary-
pbl. Bo Bpems npouecca MHTepnonsaunmn Ona ABYX UCMbITAHWIA pacCcYMThIBAETCA TeMMNepaTypa BO BCeX OTAeNeHUAX, 1 Npu
3TOM ONA KaXAoro oTAeneHWs ycTaHaBNMBAETCA Lieneran TeMnepartypa. YUtobel nHTepnonauua 6uina 4eNcTBUTENBHON,
TemnepaTtypa Bcex OTAEeneHu omkHa ObiTe paBHa LieneBor TeMnepaType TOYKM MHTepnonaunmM unm 6onee HU3KoMN.

YTtobbl NUHERHan MHTeprnonauua Gbina OeNCTBATENBHOW, pa3Huua TeMnepatyp Mexay WCTbITaHUAMKU B Kaxaom
oTOeneHuK, UCNonb3yemMoM ANs MHTEPNONALUUK, HEe OoMKHA npeBblwath 4 K.

[ns nuHeiHon MHTEpNoONAUMM He AeMCTBYIOT 0cobble TpeboBaHWA K OTHOCUMTENBHOMY MOMOXEHUKO TOYEK UCMbITa-
HWIA, UCMONb3yeMbIX ANA UHTEpronsauuKn. Todka MHTepnonauuM OOMKHA BO BCEX CIydasx Haxo4WUTLCHA Mexay OBYMSA 13-
MEPEHHBIMK 3HA4YEeHUAMUN AN BCEX NapaMeTpoB (aHepronoTpebneHne n TemnepaTtypa). JkcTpanonsauma He OonyCcKaeTcs
HY NpUY Kaknx oBCTOATENbCTBax. ATO 03HAYAET, YTO HE BCE COHMETAHUS M3 ABYX TOYEK UCTLITAHWA NO3BONAT NONy4YuTh 40-
NyCTUMbINA peaynbTaT MHTepnonauun. B cBaAan ¢ aTum OyoeT pasyMHO BbiOVpaTbk OAHY TOUKY UCMbITAHWMA NpY TeMMNepaType
BCEX OTAENeHWH HMKe UX LueneBor TeMnepaTypbl. 370 obecneqnT AeMCTBUTENBHOCTL pe3ynsTaToB NTMHEMHOW MHTEpPMOo-
NAUMK, ecrv Ans BTOPOX BeIDpaHHOW TOUKM UCMbITAHUA X0TA Obl HEKOTOPLIE oTAeNneHunA DyayT MMeTb TeMMNepaTypy Boille
UX LleneBow TemnepaTypbl.

E.3.3 PacueTnbl

O6wumin nogxon, NPUMEHsIEMbIA ANsl AaHHOTO MEeTo4a MHTEePnonAUuMK, 3aKn4YaeTcs B BbIMOMTHEHUA MHTEPNONALMA
ONA KaXOoro oTaeneHyWa Npy ero ueneBon TEMMNEpaType M NOCneayloweM pacHete TeMNepaTypbl B 9TOW TOYKE AnsA
BCEX OCTalbHbIX OTAENEHUN. 3aTeM 3TOT NPOLECC MPUMEHAETCH K KaXA0MY AONONMHUTENBHOMY OTAeneHuk. PesynsraThl
ONS KaXK40ro oTgeneHuA nMpu LieneBor TemMnepaType NpoBepsoTcs, MOcne Yero BbIOUpaTca OeNCTBUTENbHBIE TOYKN
WHTEPNONALMUK, NMPU KOTOPLIX BCE OTAENeHUA UMEIDT LueneByr Temneparypy vnv 6onee HU3Ky TeMNepaTypy AN KoH-
KDETHbBIX TOYEK UHTEPMONSALMN.

UToBbl Nydille NoHATL NpUHUMNLI pacyeTa, ByaeT nonesHo HavepTuTh rpadmk npoueaypsl uHTeprnonsaumn. Ha pu-
cyHKke E.1 nokasaH npumep MHTepnonauun Ans wkada ¢ YeTbipbMsa OTOENeHUAMWU C OOHMM pe3ynsTatoM. Ha pucyHke
E2 nokasaH npumep ¢ ABYMA AeWCTBUTENbHLIMU 3HAYEHUAMW ONS MHTepnonaunuM, a Ha pucyHke E.3 nokazaH npumep bes
OEeVCTBUTENBHBIX 3HAYEHWUI ONA MHTEPNONALUN.

CnepytoLlyio npoLenypy pacyeta HeobxoauMo BeINOMHUTE NS Ka)X40ro otaeneHus j, rae i uMeet bykeeHHoe obo-
3HaveHne A, B, C u T.4. BNNOTb A0 N, 8 N — KONMWYECTBO OTAeNeHUN Ans To4ek ncnbitanmus 11 2.

Heobxoaumo ybeanTbcs, 4to ABS(T;y — T,,) paBHO 4 K unu meHbLuel BennyuHe. Ecnn aTo ycrnosue He BbIMOMHEHO,
ANA 3TOr0 OTAENeHWA HEmMb3s BbINOMHATE NUHENHYIO UHTEPMOMNALMIO (TOYKM MOTYyT MCMone3oBaTtecd, ecnm u T4, n T,
UMEIT TEMNEpaTYpPY HUKE LieNeBol TeMnepaTypbl).

KoadhuumeHT nHTepnonauum £ Ona Kaxaoro oTAeNeHus paccyuTbiBaeTcsa crenyiowum obpasom:

f= (-‘ﬁ—tar 7Ti )
b (Te-T)
rae T, — uamepeHHasa Temnepatypa Ons TOYKU UCNbITaHus 1 B OTAENeHUM | ;

Ti2 — W3MepeHHaa TemMnepartypa ana ToO4KM UCnbiTaHWuA 2 B OTOENeHUU | ;

T

(28)

tgr —— UE€neBas Temnepartypa And tuna otaeneHns / B COOTBETCTBUM C Taﬁnl/lLl,eﬁ (E

Ecnu fl meHble 0 unm fI Gonbwe 1, HENb3A NPOBECTU AENCTBMTENBHYIO MHTEPMNONAUMIO ONA OTAeneHus / C uUc-
Nnonb30BaHWEM COYEeTaHUA TOYeK UcnbiTaHna 1 1 2. Ecnn 3HavyeHnsn Ti1 W TJ2 0ba He UMelOT TeMMepaTypbl HUXE LieneBor
TemnepaTypbl, MOXET noTpeboBaTbcs Apyroe CoYeTaHne TOYeK UCTIbITaHWS.

3) Ana kaxgoro w3 gpyrvx otaenednn ot 1 o j (ot A, B, C go n) 3HayeHve TemnepaTtypbl TJ Ons oTaeneHusa i c
LueneBoil TemnepaTypon BLIYMCHAIOT METOAOM WHTEPNONALMIK NO creayowen dopmyne:

Ti=Tjy + 5 (T = Tjy), 29

rae T — nomny4eHHoe NyTeM UHTEPMONALMM 3HAaYEHNE TEMMEPATYPLI B OTAGNEHUM /, KOTAa OTAENEHUE | IMEET LIENesyio
TemnepaTypy;

Tj‘l — N3MEPEHHOE 3Ha4YeHNE TEMNEPAaTYPbl ONA TOYKKW UCNbITaHWA 1 B oTAENEHUN j;

sz — W3MepeHHOoe 3Ha4YeHne TemnepaTypbl ONA TOYKM MCNbITaHWUA 2 B oTOEneHun j;

f, — KOB(DIULMEHT MHTEPNONALMA OTAENEHNA ANA OTAeNEHUA /.
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4) Ecnu BCce 3Ha4eHUs T] (c BykBeHHbIM KogoMm ¢ A, B, C no n) umeroT ueneesle vnm Bonee HU3KWE 3HAYEHUS
(7] < ﬁ_tar), TO pacyeT MHTepnonALMy 3HepronoTpeGneHns B criyyae, Korga oTaeneHve f UMEET LieneRryro TeMneparypy,
NPOBOAAT MO cnenyLlen opmyne:

Eitar = Ey+5-(Ex—Ey), (30)

rae E, i, — NOMyYyeHHOoe NyTem WHTepnonAauWM 3HavyeHwe aHepronoTpebneHus Onsa ToYek ucneitaHua 1 1 2, korga oT-
aerneHuve | UMeeT ueneByr Temnepartypy;
E; — v3MepeHHOe 3Ha4eHWe 3HepronoTpebneHuA B TOYKe MCNbiTaHua 1 (HAcTPOKKa YCTPOWCTBA ynpasneHus
TemnepaTypow, kombuHauua 1);
E, — “3MepeHHOe 3Ha4YeHWe 3HepronoTpebneHua B TOYKe MCTbITaHUA 2 (HACTPOMKa YCTPOMCTBA ynpaBneHus
TemMnepaTtypon, kombuHauus 2);
f, — KO3(hULIMEHT MHTEPMNONALNM OTAENEHUA ONA OTAENeHus /.

Mocne 3aeeplueHns NpeabiayLLen Npouenypsbl ANA KaXKaoro oTaeneHus i CyLLeCcTBYEeT TP BO3MOXKHOCTH:

a) HM ans oQHOro M3 oTAeNeHU He paccyMTaHO AeWCTBUTENbHOE 3HaYeHWe 3HepronoTpebneHus, NonyyeHHoe
MEeTOOOM MHTEPNonAUMM. 3TO 03HaYaET, YTO ToYkK 1 1 2 He oBpasyoT NOAXOAALLEro ANA MHTEPNONALMU COMETaHWA, U YTO
HeoBX0AMMO NPOU3BECTH N3MEPEHWSA ANS APYroro COMETAHNA TOYEK UCMbITaHWUS;

b) MmeTogOM MHTEPMONALWKA NONYYEHO OOHO AeNCTBUTENIBHOE 3HA4YeHWE IHepronoTpedneHua. 310 3Ha4YeHNe COOT-
BETCTBYET NOMYy4YEHHOMY METOAOM UHTEPMONSLMN 3HAYEHMID IHEepronoTpebneHus;

c) obHapyxeHo OBa unv Bonee 3HavyeHUs 3HepronoTpebneHus, NOMyYeHHbIX METOOOM MHTepnonauud. MuHK-
MarbHOE 13 3TUX 3HAYEHWI COOTBETCTBYET MONYy4YEeHHOMY METOLOM MHTEPNONSUUM 3HAYEHWID AHepronoTpebneHus.

-tar

n
Ejinear = miP[E‘r~tar] ) (31)
i=

roe Ejpear — 2HEpronotTpeGneHue, onpeaeneHHoe MeTOAOM NMHENHOM MHTEPMONALMUK;
E;.\qy — MONyYeHHOE MeTOAOM WHTEPMONALMM 3Ha4YeHne 3HepronoTpebneHua AN oTAENeHUs J, Kak yKasaHo Bhllle
(HegonycTUMBbIE 3HAYEHUA UTHOPUPYIOTCA).

MpumedyaHne— Ecnv Bce oTAeneHUA B OQHOW TOYKE MMEIOT TEMMNEPATYPY HWXKE LeneBowW TeMnepartypsl,
a Bce oTOAeneHWsA BO BTOPOWM TOYKE UMEIOT TEMMNepaTypy Bbille LeneBOon TemMnepaTypbl, PelleHne MOXeT ObiTb ToMb-
KO 0OHO (BO3MOXHOCTL (b) Bhile). Hanpumep, OBa pelleHWs BO3MOXHbI, KOrda ONs OAHOW TOYKM oTaeneHue A umeet
TemMnepaTypy HWKe LeneBoW TeMnepaTypbl, a otgeneHne B — Boile LeneBoOW TemMnepaTypbl, @ 419 BTOPOW TOYKK
oTaeneHue A UMeeT TemnepaTypy Bbille Lieneson, a otaeneHue B — Hwke uenesou. MNpumep ¢ aByms (unu bonee)
OOMYCTUMBIMK peLUeHUAMU ONA NIMHENHOW WHTEepnonauMu no AByM TOYKaM OTHOCWMTENMbHO HeobblveH. Pa3HoobpasHbie
NpUMepbl NPYBEOEHbI B NMPUNOXEHWN .

Ecnu A0oNyCcTUMOE 3Ha4YeHne ana nHTepnonAaumnmn Elinear onpenendArnT ¢ NOMOLWbKD YKa3aHHOIo Bbille MeToda, B O0-
nonHeHne K nony4YeHHoMy 3Ha4eHuo SHeprOI'IOTpeﬁJ'IeHI/IFI HYXKHO yKa3blBaTb CneyrLwy OONONMHUTENBHYH I/IHC*)OpMaLI,VIH:)I
- oTOAeneHue j, ncnone3yemoe AnAa nony4eHus LENCTBUTENBHOMO 3Ha4YEHUA Ei-tar 7] E”near;
= rpacbnl{ CHUMXEHWNA SHEDFOI'IOTpeE)J'IEHMH-TeMI’IepaTypbl Si ansa 3Toro oraeneHmA, Kak Nnoka3aHo HxKe

(E.-E)

MMTpumeyaHWe— 3Ha4yeHne .‘5‘i 0BbLIYHO OTpULaTENBLHOE, HO 3TO 3aBUCKUT OT PachofoXeHUsa TOYeK UCMbl-
TaHua 1 um 2.

(32)
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Temneparypa B otaeneHusax A, B, C, D
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PrecyHok E.1 — WHTepnonaumsa npu M3aMeHeHnn TeMnepaTtyp B HECKOMNbKMUX OTAENEeHUAX
(kpuTHyeckoe 3HaveHWe Ona otaeneHus D)
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TemnepaTypa B OTAeneHusx A, B

(ykasaHHaR)
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E Eptar Epetar E4
WamMepeHHOe aHepronotpeGneHue

PucyHok E.3 — MHTepnonauna 6e3 KOppeKkTHLIX pesynsTaTos

E.4 Mpumep 2: TpuaHrynauus — Tpu (Mnu Gonee) TOYKA UCTILITAHUNA

E.4.1 O6wme nonoxeHun

B paHHOM nyHKTe onucaH meToq onpefeneHWs OnTUManbHOro 3Ha4yeHWs 3HepronoTpebneHWs XonogunbHOro
npubopa nocpencTBoOM MHTEPNONALWM Pe3yNsTaToB Tpex (Mnv Gonee) WCMbITAHWA NpU M3MEHEHWW YCTABOK ABYX WNX
Bonee perynupyembix nonb3oBaTtenemM yCTPOWCTB YNpaBneHUs TeMneparypoi. MiameHeHWe HacTpoeKk MoXeT NoBMu-
ATb Ha TemnepaTypy HEeCKONbKWX OTAeNeHWi, 1 No3TOMY credyeT NpoBepuTe AeNCTBUTENBHOCTL KaXO40ro BO3MOMXKHOMO
coveTtaHusa. [Ina nHTepnonaumMm Mcnonb3yeTca maremMmaTuyecknini MeToa.

MpWHLMN OCHOBaH Ha TOM, 4TO TPW BblOpaHHbIE TOYKW MCMBITaHWA OOMKHBI OKPYXaTb reOMeTpUYeckoe nepeceyeHne
TemnepaTyp oboux n3ydaembix oTAeneHun, HasbiBaemoe Toukor Q. B aToli Touke gocturaetca onTumManeHOe 3Hepro-
notpebneHune (ONs AByX paccMaTpyBaeMblx oTgeneHuit). OueHoYHoe aHepronoTpebneHue B Touke Q onpegensieTcs
NOCPEeACcTBOM CEPUW NUHERHBIX HTEPNONALMIA.

3HaveHWe, onpegensieMoe ¢ MOMOLLbIO 3TOM0 MEeToda, SBMsieTCA NPUOMMMKEHHOW BENWYMHOW 3Ha4YeHKs, KOTopoe
6bino Bkl NONYy4YeHO NPY YCTAHOBKE HACTPOEK TEMNEPAaTypPbl ABYX OTAENeHWW Ha Takol ypoBEHb, NPU KOTOPOM TemMnepa-
TYpbl COOTBETCTBYIOLMX OTAENEeHUIA Obinu Bbl MakcumansHo BrM3KK K 3a4aHHBIM LieneBbIM TEMNepaTypam AN TUMoB
oTaeneHUn AnNsa Bcex oTAeneHui (B Todke @), HO He NpeBbILWany ux.

AHanornyHbiM 0Bpa3oM MOKHO BbINMOMHWTE MHOMOMEPHYIO TPUaHrynaumilo ana Tpex wunv Gonee otaeneHuW, HO
MaTemaTUYeCcKOe BbiNONHEHWE UHTEPMNONsLMK BPYYHYIO (B COOTBETCTBMU C NyHKTOM E.4.3) npeacTtaBnseT coGon CNoXHY0
3af4a4y M He 3a00KyMEHTUPOBAHO B HacToslem ctaHgapte. OgHako MHTeprnonsauuilo Ana Tpex unv Gonee otaeneHwui
MOXHO BbINOMHWTE C MOMOLLIEIO MaTpWL, Kak yKasaHo B nyHKkTe E.4.6. OBbIMHO Mpy MHTEPNonAUMK AaHHBIX ONS TpexX unu
YeTblpex OTAEeNneHWI OLEHKa ONTUMAaneHOro 3HepronoTpebneHns ynyylaeTcs He OYEeHb CUMbHO, MOTOMY YTO BRUSHWE
HeBoMbLWKX oTAeNeHUA Ha aHepronoTpebneHne obblYHO HeBenwKo. BeposATHele HeBonbluMe ynyylleHUs onTMManbHOro
aHepronoTpebnerHna HeobxoaMMo B3BECUTE NO OTHOLLEHWIO K 3HAYUTENBHLIM 3aTpataM Ha nonydvexnve 4 unu 5 cooTBeT-
CTBYIOLLMX TPeDOBaHNIA 1 NPUrOAHBIX TOYEK AN UCNbITaHWA 3HepronoTpedneHns (KoTopble HeobXoguMe! A8 MHTepnons-
UUW AaHHBIX N0 3 UK 4 OTAENeHUAM C He3aBUCHMbIMW perynupyemMsiMM nonsk3cBaTenem ycTpoWcTBaMM ynpaene-
HWUA TeMnepaTypon COOTBETCTBEHHO).

E.4.2 TpeGoBaHUA K TpPUAHIYNALMK ANA OABYX (Mnu 6onee) oTaeneHUn

E.4.2.1 Obwume TpeboBaHusa

TemnepaTypa B KaX4OM OTAENEHWW, WUCMONb3YeMOM ANA WHTepnonauvu, OOMKHa HaxoAWTbCA B Auana3soHe
Tiar £ 4 K Ons Becex BblIGpaHHbIX COMETaHW HACTPOEK YCTPOMCTBA yNpaBneHua TemnepaTypon.

E.4.2.2 TpmaHrynaumsa ons xonogunsHoro npubopa ¢ AByMsA OTOENEHUAMN

[ns wHTepnonaunmM MeTogoM TPUAHTYNAUMK NS XonoAMnsHoro npubopa c AsymMs oTaeneHuamm (BapuaHt 2-0)
AeNCTBYIOT cneytolme TpeboBaHus:

a) xonoAunbHLIM NpUBopP OOMKEH UMETE Ba perynupyembixX nonk3oBaTeneM YCTPOWCTBA yNpaBneHus TeM-
nepaTypo, BAVAKOLWX Ha TeMNepaTypy B ABYX OTOENEHUsX;

b) HyXHO NpoBecTW He MeHee Tpex U3MepeHWid 3HepronoTpedneHns (B ToYKax UCMLITAHUA) ANA TPeEX coveTaHumn
M3MEHSIEMbIX HACTPOEK YCTPOWCTEA yNpaBneHUsl TeMnepaTypou;

C) BolDpaHHbIe ANs aHanu3a TOYKW UCNbiTaHUS OTAeNeHWI JOMKHLI 0Bpa30oBbLIBaTE TPEYIONbHUK, 3aKMIo4aloLLIMi B
cebna nepeceveHue UeneBbIX TeMnepaTyp 4118 3TUX OBYX OTAeneHun (cM. pucyHok E.4, Touky Q, dopmyny (33)).

[pw BBINOMHEHWMM 3TUX YCNOBUIA TPUaHIYNAUWA NPOBOLAT B COOTBETCTBMM ¢ E.4.3 unun E.4.4.
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UTo6bl yBeauTbes, YTo TouKa QQ HAXOAWUTCH BHYTPK TPEYronbHWUKa, COCTABMEHHOMO TPeMs TOMKaMM UCMbITaHWS, Mpo-
BOOAT pacyeT cnepytowmx aHavenun Check1 n Check?2

Check1=[(Ta.tar — Ta1){Taz2 = Ta1) = (Tasar = Tat) (T2 = To1) } (Teutar — To2 H(Tas = Taz) — (Tavar = Taz)(Tea - Te2) ],

Check2 = [ (To.sar — To2 (Tas — Taz) ~ (Tatar — Ta2{(Te3 — Te2) H (Te-tar = T3 )(Ta1 = Tas )~ (Tactar — Tas ) (Te1 — Tes) ],

rae Tpq — V3MEPEHHOE 3HaYeHWe TeMNEPaTYpPL! AN TOYKM UCTbITaHUS 1 B oTaeneHun A;

Tpo — V3MEpEeHHOEe 3HaueHre TemMnepaTypbl AN TOYKA UCTbITaHUA 2 B OTAENeHUM A;
Tpg — V3MEPEHHOE 3HaYeHre TEMNEPATYPLI AN TOYKM UCTLITAHUS 3 B OTASNEHUM A;
Tptar — U€NEBas TeMnepaTypa Ans oTaeneHus A;
Tg1 — MaMepeHHoe 3HaueHVe TemnepaTypbl ANA TOYKM UCTbITaHus 1 B oTaeneHun B;
Tgo — MBMEPEHHOE 3HaYeHre TeMnepaTypbl AnA TOHYKK UCTbITaHUs 2 B oTaeneHun B;
T3 — M3MepeHHoe 3HaueHre TemnepaTtypbl AN TOUYKK NCMbITaHusA 3 B oTAeneHun B;
Tg.tar — U€neBas TemnepaTtypa 4ns otaeneHus B.

Touka Q HAXOAWTCS BHYTPU TPeyronsHUKa, 0BpazoBaHHOro To4Kkamu 1, 2 U 3, eCnn BEpHO CrieaytoLlee HEPaBeHCTBO
ECINW {[Check1 = 0]} W {{Check2 = 0]} = MPABOA (33)

MpumeyaHwne— [daHHaa npoueaypa NpOBEPKM OCHOBaHa Ha GapyLEHTPUYECKON cucTeMe KoopamHaT. YTobel
nabexaTb oWKnBOK, PEKOMEHOYETCA BBECTU 3TW YpPaBHEHUSA B 3NEKTPOHHYW Tabnuvuy OnA NocToAHHOTO UCMONMb30BaHUS.
3HauveHne 0 ana napametpoe Check? unu Check2 o3HavaeT, 4To Tovka QQ HaxoOouTCs HENOCPELCTBEHHO Ha OOHOM M3
CTOPOH TPEYronbHUKA, W YTO TOT Xe pe3ynsTaT MOXHO NOMyYMTb C NOMOLLH NMMHERHOW MHTEePNoNALUWK C MeHbLUWM KOMn-
YeCTBOM AaHHbIX.

PekomeHayeTca nocTpouTe rpadmk 3HA4EHWMIA UCTIbITAHWUA C TEMMEpaTypamMuy ABYX OTAENeHUW Ha OPTOroHanNbHbIX
ocsix. ATOT cnocob no3sonaeT BbICTPO ONPeAenTh, HAaXOAMTCH N LeneBan TeMnepaTypa (Touka Q) BHYTPWU TPeyrofbHK-
ka, obpa3oBaHHOro TpemMsi TOYKaMu UCnbITaHUA. [py HANUYMK COMHEHWIA MaTeMaTUYecKkasl 0ENCTBUTENBHOCTL Mo hopMy-
ne (33) MMeeT NPUOPMTET NO OTHOLLEHUKO K MO0 Npouenype BU3yanbHOW NPOBEPKA.
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TemnepaTypa oTaeneHns A Tatar

MpumeyaHwune— PacyeT aHauyeHUn Ona To4kn 4 TpebyeTca TOMNbKO B CriyYae pyyHOW MHTEPMNONALWK No OBYM
oTAENEHUSAM.

PucyHok E.4 — CxemaTuyeckoe npegctaBleHe MHTepnonsaLumMm NocpeacTBOM TPUaHrynsaumm

E.4.2.3 Tpuanrynauus ons xonogunesHoro npubopa c 6onee yem ABymMa oTAeNeHUsIMU

Ecnv xonogunbHbIW Nnpubop nmeeT Gonee AByX OTAENeHUW, BO3MOXHbLI pasHble BapuvaHTbl B 3aBMCMMOCTU OT
KOHbUrypaumnm ycTporncTBa, BelIGpaHHbBIX COYETAHWI HACTPOEK YCTPOWCTBA yNpaBneHus TemnepaTypor U AOCTYNHbIX
O3HHBIX.
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BapuaHT 2-0: Tpy TOYKM UCTIbITAHUA, TPUAHTYNALWA NO ABYM OTAENEeHUAM

Cm. E4.22.

BapuaHT 2-1: Tpy TOYKM UCNBITAHWA, TPUAHTYNALWA NO ABYM OTAENEeHWAM, TemMnepaTypa AONONHUTENbHbIX
oTAeneHui Bcerga HUXKe LeneBow TeMmnepatypbl

Ecnu Tpu To4kM ncnbiTaHua BoiOpaHbl Tak, 4TO [JBa OTOeNeHWA COOTBETCTBYIOT TpebosaHusam E.4.2.2, a Temnepa-
Typa BCEX AOMOMHUTENLHbIX OTAENeHWA OCTAaeTCs Ha YPOBHE LieNeBON TeMNepaTypbl UM HKE AMA BCEX TPEX TOYEK
ncnblTaHus, To B cooTeeTcTBuM ¢ E.4.2.2 cneayeT vcnonb3oBaTh TPUAHTYNSALUMIO U HE NPOBOAUTE AONOMHUTENBHbLIX Npo-
BEPOK.

BapuaHT 2-2: Tpu TO4KM UCMbITaHWUA, TPUAHTYNALMS MO OBYM OTAENeHUsiM, TemMnepaTtypa AONONMHUTENbHbIX
oTAeneHWi He Bcerga HUXe LieneBol TemMmnepaTypbl

Ecnu Tpu TO4KM McnbITaHua BelBpaHbl Tak, YTo ABa OTAENeHUs cOOTBETCTRYOT TpeboeaHusam E.4.2.2, Ho Temnepa-
Typa OAHOMO UMW HECKOSbKMX AOMNONHUTENLHBLIX OTOENEHUA HE OCTAETCA Ha YPOBHE LIENEeBO TEMMNEPAaTYPbl UMK HKKE ANA
BCEX TPEX TOYEK UCMBLITaHUA, HEOBXOAMMO UCMONb30BaTL CNEAYIOLLYO NMPoLenypy.

a) MNpoBoasaT TpyM M3MepeHs 3HepronoTpebneHus (B ToYKax UCMbITAHWA) ANS TPEX COYETAHUA M3MEHAEMbIX Ha-
CTpPOEK YCTPOWCTBa ynpaBneHua TeMnepaTypou; 1

b) BeiGpaHHble AN TPUaHrynsiLuMM TOYKM UCTBITaHUSA OTAeNneHUn OoMmkHbl 06pa3oBLIBaTL TPEYIONBHUK, 3aKnoyalo-
LM B cebs nepecedeHne LeneBbIX TeMnepaTyp (M. pucyHok E.4, Touky Q, doopmyny (33));

c) Tpuanrynayuio ana BelbpaHHbIX OTAENeHW NpoBoAAT B cOOTBETCTBUM C E.4.4; 1

d) PaccuutaHHaa TemnepaTypa Bcex OOMOMNHUTENbHLIX OTAeNneHUn B Todke (Q JOMKHA COOTBETCTBOBATL LieneBou
unu 6onee HU3KOW Temnepartype B cooTBeTcTBUM ¢ E.4.5 (TemnepaTypa ona otgeneHdusa C, D v 1.4. paccuvThiBaeTca B
Touke @ W nMpoBepsaeTcs).

Ecnu BbilLeykasaHHble TpeOOBaHUA He BLINOMNHAKTCA, COOTBETCTBYHOLME TpeDoBaHUAM pesynbTaThl MOXHO Mony-
YWTb M3 JOCTYMHBIX AaHHbBIX criegylwmumu cnocobamm:

e) BeibupatoT gpyrve kombrHauun oTgeneHun ANa TpUaHrynauun 1 ybexaalTcs, YTo paccynTaHHaa Temneparypa
ONs BCEX AOMOMHUTENBHBIX OTAENEeHUN B Touke (Q paBHSETCA MNK HIKE LieNeBOoM TeMnepaTypbl B COOTBETCTBUM C nepe-
yucneHusiMu ¢ a) no d); unu

f) NMpoBoaaT AoNONHUTENBHLIE UCMBLITAHWA AN NOMYYEHUS OOMONHUTENbHBIX AAHHBIX UCTBITAHWUIA, COOTBETCTBYHO-
wmx TpeboraHmnsaM BapuaHTa 2-1 unv BapuaHTa 2-2; unu

g) MNpoBogAT NMHENHY MHTEPNONALMIO ANS KaXA0W napbl TOYeK ucneitaHus B cooTBeTcTeumn ¢ E.3. Ecnm ¢ nomo-
LLIbHO 3TOr0 NOAX0Aa MOXHO Nony4uTs Bonee ogHOro AeNCTBUTENBHOMO pe3ynksraTta, MOXHO BbiDpaTb MMHMMArbHOE 3HaYe-
Hue. XoTa NUHERHAaa MHTEPNONALUS MOXKET AaTb AeNCTBUTENLHbIA pe3ynksTaT, OH MOXET He ObiTe Brn3oK K onTMMansHoMy
aHepronoTpebneHunio (B 3aBUCMMOCTI OT JOCTYMHbLIX OaHHBIX).

BapwuaHT 2-3: YeTbipe TOYKM UCNbLITAHUA, TPUAHTYNALUUA NO TPEM OTAEeNeHUAM, HET A0MNONHUTENbLHLIX OT-
AeneHnn nnv TeMmnepaTtypa AoNoNHUTENbHbLIX OTAeNEeHN BCerga Huxe Lienesomn

Mpu BoIBOpE YeThbipex TOYEK UCNbITAaHWIA, OHU A0MKHBI BbITh BbIBpaHbl TakuM 0Bpa3om, YTobbl TP oTaeneHus co-
OTBETCTBOBANU cneaylmnm TpeboraHnsam:

h) XonoaMnbHbIn Npubop AomKeH UMeTb TPY perynupyemMesix nonb3oBaTenem ycTPOWUCTBa YNpaBlieHus Tem-
nepaTypoMn, BNMAIOLLME HA TEMMNEPATYPY B TPEX Unu Bonee oTaeneHnsax; 1

i) MpoBogAT YeTblpe U3MepeHUsa aHepronoTpebneHusa (B TOYKax UCMbITAHWA) ANSA YEThIPEX COYMETAHUA M3MeHse-
MbIX HACTPOEK YCTPOWCTBA yNpaBneHUsa TemMnepaTtypoun; u

j) BeibpaHHbIe ona aHanma3a TOYKM UCMbITAaHWA A0MKHbI 0Opa3oBLIBATL TPEXMEPHYHD TPEYTOMNBHYIO NUpaMuay, BKO-
YaloLLyK TOYKY NepeceyeHns LeneBbix TeMNepaTyp Ana 3TUX TPEX OTAEeNneHuin); n

k) TpraHrynayuio BeINOAHAKOT C MCNONb30BaHUEM MaTpyU, Kak ykasaHo B E.4.6.

BapuaHT 2-4: YeTbipe TOYKM UCALITAHUA, TPUAHTYNALWA MO TPeM OTAeNEeHUAM, TeMnepaTypa AONONHUTENb-
HbIX OTOENeHUr He Bcerga HUKe LeneBon

Mpwn BbIBOpE YeThipex TOHMEK UCNbITAHWI, OHU AOMKHbI BbITh BbIBpaHbLl TakuM 0Bpa3om, YTobbl TP oTAeneHus co-
OTBETCTBOBANU cneaylum TpeboeaHusam:

|) XonogunbHbIM npubop JOMKEH UMETL TPW perynupyeMbiX Nonb3oBaTenem yCTPOWCTBa ynpaBreHUA TeM-
nepaTypoMu, BNUAIOLIME HA TEMNEPATYPY B Tpex unv bonee otoeneHnsax;

m) [NpoBogAT YeTbIPE U3MEPEHUA 3HEpPronoTpebneHus (B ToOYKax UCMbITAHWA) NS YeTbIPEX COYETAHWIA 3MEHAE-
MbIX HACTPOEK YCTPOWCTBA yNpaBneHUA TemnepaTypou; n

n) BoibpaHHbie ond aHanv3a TOYKWM WCMbITaHWA AOMKHbl 06pa3oBbiBaTb TPEXMEPHYKD TPEYroMnbHYIO nupamMuay,
BKITHOYAIOLLYI0 TOMKY NEpeceyeHrs LeneBbiX TemnepaTyp NS 3TUX TPex oTgeneHun; n

0) PaccuutaHHas TemnepaTypa BCex OOMOMNHUTENBHLIX OT4eneHun B Touke (Q 4OMmKHA COOTBETCTBOBATL LieneBoi
unu 6onee HU3KOW TemnepaTtype B cooTBeTCcTBUM C E.4.6 (TemnepaTypy Ans otaeneHua D, E 1 T.4. paccynTbiBaloT K
npoeepsAoT B Todke Q); 1

p) TpMaHrynsaumio BLINOMHAKT C UCNONb30BaHWEM MaTpPUL, Kak ykasaHo B E.4.6.

E.4.3 PacueTbl Ana TpuaHrynauuy onA AByX oTAENeHWH — py4yHasa MHTepnonsauus

Mopxoa, ncrnonb3yeMelil Ana 3TOro METOAA, 3aKMHYaETCA B BbINOMHEHWW PAAA NMHENHBIX MHTEPNONAUUA ONSA OLEH-
KW aHepronoTpebneHus B Touke Q, koraa oba oTAeneHUA UMEKT LeneBbie TemMnepaTypbl AN aHepronoTpebneHus
Tiar Kak ykasano B Tabnuue 1. Touku ucnbitanna 1, 2 1 3, Mcnonb3yemMble ANA aTUX PacHeToB, AOMKHbI OKPYXaTh TOUKY
nepeceyeHns LenesbIX TemnepaTyp T, NS KaXA0ro oTAeneHuns, HasbisaeMyto Toukon Q.
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AnbTEpHaTMBHBLIN NOOX0A C MUCNOMNb30BaHNMeM maTpuy onucaH B E.4.4. OH He TpebyeT pacyeTa 3HaYeHWid 48 TOYKK 4.

HaHHas npouenypa CoOCTOUT U3 TPEX LIAroB, BbINOMHAEMbIX BPYYHYHO:

- war 1: PacyeT TemnepaTypbl HOBOW TOMKM 4, nexallern Ha nepecedeHn NMHUK, NPOXOASLIEA Yepes ToUKY 2 1
TouKky Q, U NMUHUK, NPOXOAALLEN Yepes ToUKy 1 1 TOUKy 3;

- war 2: PacyeT aHepronoTpebneHna B To4ke 4 NOCpPedcTBOM NUHEMHOW MHTEPMNONAUMKM aHepronoTpebneHus B
TouKe 1 1 Todke 3 (MOXHO MCMOMbL30BaThL TeMMepaTypy oTaeneHus A unv B, B ypaBHEHWUAX HMBKE WCMOMNb30Banack Tem-
nepatypa otgeneHus A);

- war 3: Pac4eT aHepronotpebneHnsa B Touke ( NOCPEACTBOM NWHERHOW MHTEPMNONALMKM SHepronoTpebneHus B
TOYKe 4 U ToUKe 2 (MOXHO UCMONb30BaThe TEMMNEpPaTypy oTaeneHua A unv B, B ypaBHEHWUSX HMKE UCTONb30Banack Tem-
nepatypa otaeneHus A).

Hwxe npuBegeHsl pacyeTsl Mo 3TUM TPEM Luaram.

B cnepgytowen hopMyne Mcnonb3oBaHbl cnegytowme 0bo3HaveHus:

Ti1ar — UeneBas Temnepartypa B oTAeneHum | (Temnepatypa B Todke Q);

T,y — Temneparypa To4ku 1 B oTOEneHun | (M3MepeHHoe 3HaueHue);

T:2 — Temneparypa TO4KW 2 B oTAeNeHWU | (M3MepeHHoe 3Ha4YeHue);
Tz — Temneparypa To4ku 3 B OTAENEeHUM | (M3MepeHHoe 3HaYeHre);
T, — Temnepartypa TOYKM 4 B OTAEMNEHUM | (paccyMTaHHOe 3HaYeHKe);
E; — sHepronotpebnerune B Touke 1 (M3amMepeHHoe 3HaqeHue);
E, — aHepronotpebneHune B Touke 2 (MaMepEHHOEe 3HaYeHue);
£, — anepronoTpebnerue B Touke 3 (M3MEPEHHOE 3HaYeHue);

(

E, — aHepronoTpebneHue B Touke 4 (paccunTaHHoe 3HadYeHne).

War 1
[Ons aeyx otoeneHun A n B pacyeTHada Temnepartypa B Touke 4 B otaeneHUU A paeHa

T Ta-tar (To2 ~ TB-tar) . Ta1(Ts3 ~Ta1)
- (Taz ~ Ta-tar) (Taz —Ta1)

(TBS — TB1) (TB?_ — TB—tar)

(TAS - TA1) (TAZ a TA—-tar)

[Mpw npoBegeHv pac4eToB BPYHHYHO HYXHO cobniogarb BHMMaTenbHocTb. PekomeHgyeTcs BBECTW 3TW ypaBHEHUA B
3MEKTPOHHYH Tabnwuy. 3aTem anekTPoHHYK Tabnuuy MOXHO NPOBEPMTL C MOMOLLBEKD MPYMEPOB N3 MPUNOXEHKA |, Nnpexae
YeM UCMOoMb30BaTh € ANA pacyeTa AaHHbIX UCMbITaHUA.

OB6bI4HO ANA NPOBEPKN HAaXOXOeHUa TOYKM Q B TpeyronbHWKe, oBpa3oBaHHOM Todkamu 1, 2 1 3, UCNOMb3yoT op-
myny (33) wnu rpacmnyecknii meTod. AnbsTepHaTuBa pyYHOW MHTEPMNOMALMKW 3aKMNOYaeTca B NPOBEPKE HaXOXOAEHWs ue-
nesow TeMnepatypbl Ty . MeXay Tpo U Th, U HaXoKOEHUA Ta, MeXOY Thq U Tpz. MatemaTUHeckn 310 BblpakaeTcs
crneayowmmM obpasom:

Taa < Taar < Tap vnn

Taa> Tatar> Tz

"

Tat < Tag < Tpag vnu

Ta1> Tas> Taz

War 2

PacuyeTHoe 3HayeHue aHepronoTpebGneHuAa B Todke 4 C UCMONbL30BaHWEM AaHHLIX TeMNepaTypbl B Todke 4, pac-
CYMTaHHbIX Ha Ware 1, 1 Todek ucneiTaHuin 1 1 3, onpedensitoT no criegyloLweid hopMmyne (MCnonb3yT TeMnepaTypbl OT-
genennsa A):

(34)

Tha =

Tia =T
E, = +(E, 51)—ET2: Tﬁ:; (35)

War 3
PacyeTHoe 3Ha4YeHWe aHepronoTpebneHus npv Lenesol TeMnepaTtype ¢ UCNoNb30BaHWeM AaHHbIX 3HepronoTpe-
6neHuns n TeMmnepaTtypbl B ToUke 4 (paccuMTaHHbIX Ha Wwarax 1 v 2), n TOYKM UCNbITaHWA 2, onpedensitoT No crneayrowen

dopmyne (MCNoMb3yT TeMnepaTypbl oTaeneHus A)

T, -T
Eng-tar = E2 +(Es —"—:2)M (36)
(Taa ~Taz)
Epp.1ar — 2HepronoTpebneHue nNpu uenesoi TemnepaTtype otaeneHnin Au B, onpeneneHHoe MeToA0oM TPUaHTYTIALMA.
Mopagok otaeneHnn A n B He BNusaeT Ha pacyeThl. [MpuMepbl NpUBEAEHLI B NPUNOXEHUN |.
E.4.4 PacueTbl AnA TpUaHrynauvu Ansa AByX oTaeneHun — MaTpuubl
Bornee addeKkTMBHLIA MaTeMaTUYECKUA NOAXOL NS ONpeneneHns onTMMansHOro aHepronoTpebneHnAa METOO0M
WHTEPNOMNALMK No 3 Toukam ucnbelTaHus cornacHo E.4.3 (py4Has TpuaHrynauma) 3aknioyaeTcs B UCMonb30BaHWM MaTpuL.
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3TOT noaxon Mo3BonseT ObICTPO pellaTs YPaBHEHWA M aBTOMATUYECKM onpedenstb KO3hMdWUMEHTbI COOTHOLUEHWS
aHepronoTpebneHusa 1 TeMnepaTypbl 4N KaXO0ro oTaeneHus (T.e. uaMeHeHne aHepronoTpebnexnua Ha rpagyc KenseuHa
BHYTPEHHEN TEMNEPATYPLI ANA KaXXO0ro OTAEeNeHus, B pe3ynsraTte Yyero nonyyaetcs bonee nonesHasa nHhopmauus). 3ToT
noaxon Takke MOXHO MCMoMNbL30BaTh ANA MHOTOMEPHOW MHTEPNOoNaUMU No Tpem unu bonee oTaeneHusM B COOTBETCTBUA
cE.4.6.

[MepBLIi War 3aknyaeTca B TOM, YTOObI NOATBEPAUTEL COOTBETCTBME AaHHbLIX TPEOOBaHWIA K AEACTBUTENBLHOCTU ANA
TpUaHrynsauuum, T.e. To, YTO MEpPECEYEHIE LieneBbIX TeMnepaTyp Ana otaeneHusa A n otgeneHus B (tTouka () HaxoouTes
BHYTPUW TpeyronbHmka, o6pa3oBaHHOro ToMKamMM ucnbeitanna 1, 2 v 3. [1na atoro ucnonsayetcea chopmyna (33), Kak ykasaHo
BE4.22.

OCHOBHOW NPUHLUMIM MCMOMb30BaHWe MaTpuL, ANs TPUaHrynauum No AByM oTOeneHUAM 3aKITi4aeTcs B TOM, YTO Mbl
npegnonaraeM, 4To y Hac UMEETCH CUCTEMA M3 3 ypaBHEHWI, OMUCHLIBAIOLLUX 3 TOYKM WUCTbITaHWA:

Eq+ ATy + BTy =E

Eg+A Ty +BTg=E

Eg+ATyg+ B Tgy=E;
roe T, — Temnepatypa oTaeneHus A Ans Toukn ueneitanms k (ot 1 go 3);
Tg — Temnepatypa oTAeneHus B Ansa ToukW ucneitaHua £ (o1 1 o 3);

E, — aHepronotpebneHune Ansa TOUKK UCMbITaHKA k (0T 1 go 3);

Eq — nocTosHHan BENMYWHA [N XONoaunbHOro npubéopa npu Hapy»Hoi TemMneparype UCreITaHuid (B TEOPUK 3TO
3HepronoTpebneHue B cuTyauun, Korga oba otaeneHus umveroT Temnepatypy 0 °C, HO Ha NpakTuUKe 3TOro
0BbIYHO HEBO3MOXKHO AOCTUYb, W PE3YNLTaThl HETOYHBLIE) — NEpPeMeHHas, KOTOPYIO HYXKHO HAaNTW;

A — nocTosAHHaa BenWyMHa Ans XxonoguibHOro npubopa npu oKpyarwLLei TemMnepaTypbl UCMbITAHUSA, NO3BOSISAIO-
el OUEeHUTL BO3AENCTBME TeMnepaTypbl B oTgeneHuu A Ha aHepronoTpebrneHne — nepemeHHasi, KoTopyto
HYXHO HaWTW;

B — noctosHHasa BenuyuHa NS Xono4unbHOro npubopa npu oKpyKatlolen TemnepaTtypbl UCMbITaHUA, NO3BONSA-
el OUeHUTL BO3O4eCcTBME TemMnepaTypbl B oTAeneHMn B Ha sHepronoTpebneHne — nepemeHHasi, KOTopyto
HY>KHO HaWTK.

3TU 3HAYEHNA MOXKHO NPeACcTaBUTb B BUAE MATpuL, Kak NoKasaHo HKe

[Mss] ’ [031] = [E31]: (37)
roe [Mgs] — matpuua 3 x 3 3Ha4eHWid 1 (KoHcTaHTa), Ty U Tg ANA KaKOon TOUYKM UCTIbITaHNS,
[Cg4] — matpuua 3 x 1 sHadeHnn £, An B (onpeaensemble KOHCTaHTbI);
[Eqq] — maTpuua 3 x 1 3HaveHui Ey, E, v E,.
3T10T Habop MaTpuL, BeIMMAAUT cneaytowmm obpasom:

1Tar Toe | |Eo| |E
1 Tas Tgs B E;
[Lnsi onpefeneHnst HeM3BECTHbIX KOHCTAHT B MaTpuLe [Cy;] HY)XHO HATH PeLLeHme ANs YMHOXEHUS! BHYTPY MaTpULbl
[Myal ™"+ [Eg4] = [Cy1]

O6partHoe 3Ha4YeHue MaTpuubl 3 X 3 MOXKHO 3anporpaMmmMnMpoBaTh B BONbLUMHCTBE aNEKTPOHHBIX Tabnuu. PeweHne
ANSA KOHCTaHT A, B 1 E; NO3BONAET OLUEHUTE dHepronoTpednexve 4na niodeix TeMneparyp OTaeneHni (NMpy yCrioBum, HTo
coYeTaHue TemnepaTyp Haxo4MTCa BHYTPK TpeyronbHuka). [Ins ueneson TemnepaTtypbl B oTaAeneHnn A 1 otaeneHuu B
3HepronoTpebneHne BeIMAAWUT cneayowmuM obpasom:

Epptar = Eo + A Tatar + B Tp.tar

E.4.5 MNpoBepka npaBUNLHOCTU TeMNepaTypbl Npy Hanuuuu Gonee OByX oTAeNeHUN ANA TPUAHTYNALUN

Ecnu xonogunbHbin npubop nmMeeT Honee ABYX OTAENEHUN, Kak yKasaHo B BapuaHTe 2-2 B E.4.2.3 (korga teM-
nepatypa xota 6kl OQHOMo M3 AONOMHWTENBHEIX OTAENEeHUN Bhille LeneBOW TemnepaTtypbl XxoTd Bbl Ana ogHoW u3 3
TOYEK UCTMbITaHWS), TeMMepaTypy 3TUX AOMONHUTENbHbIX OTAENEeHUN B TOHKE MHTepPnonsauun Heobxoaumo NpoBepuTs Ha
AENCTBUTENLHOCTD, NPeXae Yem NpoBOOWTL pacyeT aHepronoTpebneHus.

[eicTBUTENBHOCTE TOYEK, BEIBPaHHLIX ANs TpuaHrynsauuy ana otaeneHun A n B, cnegyet npoBepuTe B COOTBET-
CTBUM C yKazaHuaMU chopmynbl E.4.2.2 (33) (T.e. onA Toyek, okpyxaowwmx Q).

B aTom nogxone Mcnonb3yroTea MaTpulbl ANS TPUAHMYNALMA NO ABYM NEPBUYHBIM oTAeneHuam A n B ana oueHku
TEMNEPATYPb! KAKO0ro AOMNOMHWTENBLHOIO OTAENEHWUSA B TOUKE UHTepnonAuun (Todka Q). Ana nepBoro AONONHUTENLHOMO
oTaenenun (otgeneHue C) OMKHA UCMOMB3OBATLECA CUCTEMA U3 3 ypaBHEHWIA ANs ONUCAHUA 3 TOMEK UCTBITaHWS:

Ko+ Lo Tar + Mo Tgy = Ty
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Ko+ Lo Tho + Mg Ty = Teo;
Ko+ Lo Tag + Mg Tgg = T,

roe Tp, — TemnepaTypa oTaeneHusa A ana Touku ucnbitaHug k (ot 1 o 3);
Tg — Temnepatypa otaeneHus B ana Touku ucnbitanma kK (o1 1 o 3);
T — Temnepatypa otaeneHna C Ons TOUKM UCMbITaHuA k (o1 1 go 3);
Kg. Lg v My — KOHCTaHTEI, oLueHuBaemMble Ang otaeneHms C.

Mgs] - [Ccaql = [Tzl (38)

rae [Mys] — matpuua 3 x 3 aHaveHuin 1 (koHcTaHTa), Ta M Tg ONA KaO0W TOYKA UCTIbITaHUS,
[Coaq] — maTpuua 3 x 1 koHcTaHT ana otaenenna C — K, L u Mg (koHcTaHTbl, koTopble TpebyeTcs HailTu);
[Tozql —matpuua 3 x 1 ana Ty, Teo U Tig.
OToT Habop mMaTtpuy BeIMSAUT crnegytowmm obpasom:

1 Ta1 Tar | |Kc Ty
1Ta2 Taz || Le [=]|Te2
1 Tas Tas | | Mc Tes
[1nf onpeaeneHna HeN3BECTHLIX KOHCTAHT B MaTpuLie [Cg4] HY)KHO HAIATI peLLeHIe ANA YMHOXEHWS BHYTDH MaTPHLbI
[Mas]™" - [Tgaq] = [Cearl]

TemnepaTypa B otaeneHun C BbIYUCNALOT, Koraa oTaeneHue A n otgeneHne B MMeIOT COOTBETCTRYIOWME Lene-
Bble TeMnepaTypbl, N0 credyrowen hopmyne:
Tox =Ko + Lo Tactar + Mc T tar

[na nencTBATENBHOCTM TPUAHTYNALMKA ANs oTAeneHusa A 1 otaeneHusa B [omkHbI BEINONHATLCA cliegytolue Tpe-
GoBaHus:

TC-tar 2 TCx-

Mpwn Hann4mm Bonee 3 otaeneHun (otaeneHua A, B 1 C) 3HavyeHUs ONg KaK4oro JONONHUTENBHOrO oTaeneHus
(otgenenua D, E, F v 1.4., No Mepe NpUMEHMMOCTW) 3aMEHAIOTCH Ans otaeneHna C B ypaBHEHWAX BbILLE, U MPOU3BO-
anTca pacyeT 3HadeHun K, L n M gna kaxgoro 4ononHUTeNnsHOro oTaeneH1s.

YTtobbl TpraHrynauua no otgeneHuto A n otaeneduro B 6oina oeicTBUTENBHON, TEMNEpaTypa B KaX40M AOMNONHA-
TensHoM otaeneHuu (otgenenun C, D, E, F n 1.4.) gomkHa ObiTh HA YPOBHE COOTBETCTBYHLLEN LleneBon TemMnepaTypbl
UNW HWXKe, Koraa otaeneHue A 1 otaeneHue B umeloT ueneeble TemnepaTypbl.

n punmMmedyaHUne — I'IpoaepKM Heobxoaumo NPpOBOOWTE TONBKO OANA OTAENEHNIA, namMepeHHaa TeMnepartypa KoTo-
PbIX BbilLe Lierneeom TeMnepaTypbl on4a OAHOW Unn OBYX U3 TpexX TOMeK UCNbITaHWA. [na otaeneHui, TemMnepartypa KOTopbIxX
BbllLE Ll,eJ'IEBDﬁ TEMNEPATYPbI ANA BCEX TPEX TOHEK WCMNbITAHWA, HENBb3A NONY4YUTb ﬂ,EﬁCTBMTBﬁbeIIﬁ pe3ynbrart.

E.4.6 PacueTbl Ana TpuaHrynauumM Ans Tpex oTaeneHun — matpuubl

[Moaxoa ¢ Mcnonb3oBaHWEM MaTpUL, MOXHO MCNOMB30BaTE W NMPW TPUaHIynsaumMm no Tpem uamepeHusam. Mpu ogHo-
BPEMEHHOW MHTEePMNoNALMUM TEMNEpaTyp B 1 OTAENEHUAX CYLECTBYET NN+ 1 TOUEK UCMLITaHUS, OKPY?KaKILLMX NepeceveHe
BCEX NMPMMEHUMbIX LiefieBbIX TeMnepaTyp ANA KaX40ro oTAeneHns B -MepHOM NpoCTPaHCTBe.

Ecnv xonogunbHbIW Npubop MMeeT TPU OTAENEHMA W YeThIpe TOYKW MCMbITaHWA, NONMyYeHHbIe U3 YeTbIpex Cco-
YeTaHU HacTpoeK YCTPOWCTBA yNpaBneHus TemMnepaTypon, kak ykaszaHo B E.4.2.3 B BapnaHTe 2—3, aHanus cnegyet
NPOM3BOAWTE C MCMOMb30BaHWEM MaTpuL,. 3TOT NoAxXoq Takke NPUMEHSIOT B CUTyaLMKU, KOrga Bce AOMOMHUTENbHbIE OT-
AeneHns UMEIT LeneByr N Gonee HU3KYH TemnepaTypy AN BCEX YeTbIpex TOYEK UCMbITaHUs (B 9TOM cnydyae [o-
NOMNHUTENbHbIE OTAENEHUSI MOXHO UTHOPUPOBAaTh).

[na Tpex otgeneHnn HeobxoouMMbl criedylowye AaHHbIE UCTIBITaHUIA

Ey+ ATy +BTg+ CToq=E
Eg+ AT+ BTg+ CTeo=E,
Eg+A T+ BTga+ CTeg=E;
Egy+ATpg+BTgy+ CToy=E,
Ty — Temnepartypa otaeneHusa A Ansa TO4KW ucnbeitauua k (ot 1 no 4);
T — Temnepartypa otgeneHusi B ana Toukn ncneitadus k (o1 1 go 4);
T — Temnepartypa otgeneHnua C ans To4kM ucneitaHua k (o1 1 o 4);
E, — 3HepronoTpebneHune OAng TOYKU UCNbITaHWA K (0T 1 00 4);
E; — nocTosiHHas BenW4MHa AN XonoAunbLHOro Npubopa npw HapyxHO TeMnepaType UCMbITaHni (B TEOpUK 3TO

3HepronoTpebneHue B CUTyaUWu, Korga BCce TpW oTAeneHus umetoT TemnepaTypy 0 °C, HO Ha NpaKkTuKe aToro
06bIYHO HEBO3MOXKHO OOCTWYb, U PE3YNETAThl HETOUYHLIE) — NEepeMeHHas, KOTOPYIO HYXKHO HaNTW;
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A — NocTosiHHAasA BENWYMHA ANs XonogunbHOro npuéopa npu okpyXatoLlen TemnepaType WCMbITaHWsA, NO3BONSOLLEH
OLEHWUTL BO3AEWCTBME TemnepaTypbl B otgeneHun A Ha aHepronoTpebneHne — rnepemeHHas, KOTOpYH) HYHO
HalTL;

B — nocToaHHaa BenuuMHa ANs xonogunbHOro npubopa npu oKpyxawileil TeMmnepaType UCMbITaHus, No3BonNsio-
el OUeHNTb BO3AENCTBME TeMnepaTypbl B otoeneHMn B Ha aHepronoTpebneHne — nepemeHHasi, KOTOpYyo
HY>KHO HaWTK;

C — nocTosHHas BenvynHa ANs XonogunbHoro npubopa npv oKpyKarwLlel TeMnepaTtype UCMbITaHus, No3Bonsio-
el oUueHUTb BO3oelCcTBMe TemmnepaTypbl B otaeneHun C Ha aHepronoTpebneHne — nepemeHHas, KOTOpyH
HY>KHO HaWTK.

OTH 3HAYEeHWs MOXHO OpPraHM30BaTh B BMAE MaTpuL, Kak NokasaHo Huxe:

[My,]- [041] =[E44] (39)

[M,4] — matpuua 4 x 4 sHaveHnin 1 (koHcTanTa), Ty, TgW T, ANA KSKOOM TOYKM NCMLITAHWSA;
[Cyq] — maTpuua 4 x 1 3naueHuin £y, A, Bu C (koHCTaHTbl, KoTopble TpebyeTcs HainTu),
[E4q] — marpuua 4 x 1 3Havennid By, E,, E; v Ey.
Pewienne anga koHctaHT A, B, C n Ej noasonseT oLeHUTb aHepronoTpebneHune ana niobeix TeMneparyp oTaeneHuii
(Mpu ycnoBuW, Y4TO COYETAHME TEMMNEPATYP NEXUT BHYTPU TPEYroNbHOW Npuamel). [N ueneBoW TeMmnepaTyphbl B oTAene-
HuK A, otgeneHunn B v otgeneHun C aHepronoTpebneHne BLIMUCNAT Mo crieayoLwein dopmMyne:

Epsctar “Eo+ A Tatar + B Tatar + C Totar -

Heobxoaumo NpoBecT NPOBEPKN, HToBbI yBeaUTLCA, YTO BGe 4 TOHKN NOMNHOCTLI0 OKPYXataT TOHKY (2B TDEXMepHOM
NpOCTPaHCTBE. YkasaHHbI HKE NOAXO4 ycTaHaBnMBaeT MaTemarudeckmii cnocob NoaTBepKAeHNs AeRCTBUTENBEHOCTH
AaHHbIX.

B nepsyto odepenb onpeaensioT 4 BeplIMHbLI TETPasapa B TPEXMEPHOM NpOCTPaHCTBe Kak dyHKuMio 4 Habopos 13-
MepeHniA TEMNEePaTYPbl, KaK MOKA3aHO Hike

BepwuHa 1= Tpq, Ty, Tey

BepwuHa 2 = Tp,, Tpo, Tio

BeplmHa 3 = Typa, Tga, Teg

Bepwuna 4 = Tpy, Tga T

HysHo y6eanTbea, 4To Todka Q (B AaHHOM cniyyae, T .. Tgan Te.tar) HAXOOUTCA BHYTPU TeTpaaapa.

[nsa 3TOro Hy}HO paccunTaTh ONPeAEenUTENb Ka4on U3 Cedyowyx Nt MaTpyL;

Doana  |Tpaq Tgq Teq 1
|TA2 TBZ TCZ 1 |
|TA3 TBB TCS 1 |
|TA4 TB4 TC4 1 |

D1 Ana |TA-tar TB-tar TC-tar1 |
|TA2 TB2 TCZ 1 ‘

ITas Tas Teaz 11
|Taa Tea Tca 11
Doona  |Tay Tgq Toq 11

|TA-tar TB-lar TC-tar.I I
|TA3 TB3 TCS 1 ‘
|TA4 TB4 TC4 1]

Dyana  |Tpy Tgy Tgq

Dynna | Tay
|TA3 TBS TCS

MpwumeyaHue— PacyeT onpegenutensa MaTpuLbl MOXHO NErko 3anporpaMMrMpoBaTh B BOMbLIKMHCTBE Npo-
rpamm ans paboTbl ¢ 3NeKTPOHHBIMK Tabnuuamu (HanpuMep, aTo 3HaveHne paccynTbliBaeT pyHkums MDETERM B Excel).

Ins nposepkn Dy = Dy + Dy + Dy + D

Ecru Dy v Dy, v Dy, n D, MMeloT TOT e 3Hak, 4To n D, To Touka ( HaxoauTcs BHYTPW TeTpasapa.

Ecrm Dy = 0, To Toukmn npeacraenaT coboit NockocTe (He TeTpasap).

Ecru D, Dy, Dy unn D, = 0, To Q HaXoQuTCs Ha aTol rpaHu TeTpasapa (pesynsTaT Bce paBHO AelCTBUTENbHbIN).
O6LWwumiA nogxoad MOXHO PacLUMpWTE ANs NPUMEHEHUS A0 NATU TOYEK ANA YEThIPEX OTAENEHNNA.
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Takke NOAXOL MOXHO CY3WTb ANS OLUEHKM Tpex Touek AN ABYX OTAENeHWN, Kak OnMcaHo HKe (C TEXHUYECKOW ToY-
KW 3pEHUA 3TO TOT e NOAX0A, 4To M onucaHHbell B E.4.2.2, Ho B Bonee anvuHHOM dopme):
[ns 3TOro HYy»XHO paccyUTaTh ONPedenuTenb Kaxaoi n3 cnegyrLwmnx YeTbipex MaTpuL:
Dy ansa [Ta1 Tge 11
|Ta2 Tg2 1|
[Tz Tgz 11|
Dy nns | Tatar TB-tar 11
|Tao Tgo 11
[Tas Tgs 1]
D, ansa [Tar Tgr 11
ITA-tar TB-tar 1]
1
1
1

ITaz  Tas |
Dy ana [Tar  Tgy |
Ta2 Tg2 |

ITA—lar TB-tar 1 !

Ana nposepku Dy = Dy + D, + Dy,

Ecnn D, u D,, v Dy IMeIoT TOT Xe 3Hak, YTo U D, TO To4ka Q HaxoauTCs BHYTPU TPEYrONbHUKA.

Ecnu D, = 0, To Toukn 06pasyoT NUHWIO (a HEe TPEYToNbHWK).

Ecnm Dy, D, unu Dy = 0, To Touka Q HAX0[WUTCS Ha 3TOW CTOPOHE TPEYronkHMUKa.

Ecnu B xonogunsHoMm npubope umeeTca Gonee Tpex oTgeneHun, U OHW He BCerga MMEoT ueneByko wunu Gonee
HW3KYH TemMneparypy, Kak ykasaHo B £E.4.2.3 ansa sapuwaHTta 2-4, To nepen pac4eToM aHepronoTpebneHua Temneparypy
3TUX AOMONHUTENbHLIX OTOENEeHUA B TOYKE UHTEPNONsALMY HECBXOAMMO NPOBEPUTL HA AeWcTBUTENBHOCTL. OBLLMIA noa-
XO[ MOXOX Ha onucaHHbIA B E.4.5.

B aTom nogxoae Ucnonb3yrT MaTtpulbl ONS TPUAHTYNALMW MO TPEM NepBUMYHBLIM oTaeneHusam A, B n C ana oueHkn
TemnepaTypbl KaX4oro AOMOMHWTENBHOTO OTAENEeHUs B Touke uHTeprnonsuyuu (Touka Q). [nsa nepBoro npoBepsiemMoro
OONoMNHUTENLHOrO otaeneHusa (otgeneHue D) cnegyet MCNONbL30BaTh CUCTEMY M3 4 ypaBHEHWIA ONdA onvcaHus 4 To4ek
UCMbITAHUSA

Kp + Lp Tar + Mp Ty + Np'Teq = Tpy

Ko+ Lp Tao+ My Tga + Ny Tep = T,
Kp+ Lp Tag+ My Tga + Np Tz = Tpg
Kp+Lp Tas+ Mp Tga + N Ty = Tpa

lNocne aToro MaTpuubl UCMOML3YIOT AN onpefeneHns KoHcTanT Ky, Ly, My v Np. 3atem Temneparypy otaene-
HuAa D nposepsaloT elle pas, Korda otaenenus A, B n C umeloT yeneBblie Temnepartypsbl. YTobsl TpuaHrynauyua 6wina
OEeNCTBUTENbHOW, oTaeneHne D JomkHO MMETb LeneByro unu Bonee HU3KYHO TeMnepaTypy B 370 To4ke. 3atem aToT
NpoLecc BbIMOMHAKT ANa BCEX AOMOMNHUTENBHLIX oTAeneHui E, F v T.4., KoTopble He BCerga UMEeKT TeMnepaTypy Hbke
LeneBoi TemMnepaTypbl 417 BCEX TOYEK UCMbITAHUS.

TeopeTnyeckn obBLMIA NOAXOA K UCMOMNb30BaHWIO MaTpUL, MOXHO BbINO Obl PacLUMPUTE ANSA BKNIOYEHUA WHTepno-
naumm no 4 unun 5 namepennam (ons Yero notpebosanock 6bl 5 unu 6 nogxogawmx Todek UcnbiTaHua). C npakTUYecKon
TOYKM 3PEHNS MHTEPNonAUMA ¢ Mcnonb3oBaHueM Bonee Yem 2, Unu MHorda 3 oTAeneHWn JaeT Mano SONONMHUTENLHOW
none3bl.

[MpyMepkl pacyeToB ANA TPUAHTYNALMKY NPUBEOEHb! B NPUNOXEHUM |.

43

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 47 [ 122

Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-62552-3-2018



https://gostexpert.ru?utm_source=pdf&utm_medium=58677
https://gostexpert.ru/gost/gost-62552-3-2018?utm_source=pdf&utm_medium=58677&utm_term=page

FOCT P M3K 62552-3—2018

MpunoxeHue F
(ob6azaTensHoe)

3HEDFOI'IOTPEGHEHVIE cneunanbHbIX BCNOMoratTenbHbIX CpenctTB

F.1 Uenb

B HacTosAwem NPUNoOXeHWN yCTaHOBINEHbI TpeﬁOBaHHﬂ K onpegeneHno 3Hepron0Tpe6neHmi cneunanbHbIX BCMO-
MoratenbHbiX CcpencTB. EAWHCTBEHHBIE BCMOMOraTensHble cpefctea cornacHo HacTtodAwemy cTaHgapTy — 3TO NpOTUBO-
KOHOEeHCaTHble HarpeBaTeriin C HapyXHbIM yrnpaBrieHMemM 1 aBTOMaTtu4yeCcKne M3roToB1UTeNn nba pe3epByapHoro tuna.

MpumedaHue—B Bygylwem B cTaHAapTe MOryT 6biTb onpeaeneHs! Apyre TUMbl BCIOMOTaTenbHbIX CPEACTE.

Ecnu xonogunbHbIA NpuGop He COOEPMHUT CeLMarbHbIX BCNOMOTaTemnbHbIX CPEACTB, MCMbITAHUS MO HACTOALLEMY
NpUMoXEeHWO NPOBOANUTL He TpebyeTcs.

F.2 NMpoTuBOKOHAEGHCATHLIE HAarpeBaTeny ¢ HapYXHbLIM ynpaBneHUem

F.2.1 OnucaHue meToga

Mo Bo3MOXHOCTW 3HEpronoTpetneHne yCTPONCTB M3MEPSHOT COMMAacHO HACTOSLLEMY MPUMOXKEHMIO NPU BbIKIIOYEH-
HbIX UM MHBIM 00pa30oM OTKIHOMEHHBIX 3NEKTPUYECKWMX NMPOTUBOKOHAEHCATHLIX HAarpeBaTenax ¢ aBTOMaTUYECKUM yNpas-
TNEHMEM.

[MocTaBLMK OMKEH 3a8BUTh, YTO NPOTUBOKOHAEHCATHLIW HAarpeBaTenb C HApyKHLIM YNpaBfeHWem BXOOUT B COCTaB
xonogunbHoro npuéopa, U NpefocTaBnUTb AaHHbIe No paboTe HarpeeaTens B BuAe yHKUMM LWMPOKOro AManasoHa yc-
TNOBWIA HApY>KHOWN BMNaXXHOCTU 1M OKPYXarllen TeMmrnepaTtypbl B COOTBETCTBMM C Tabnuuen F.1. Ecnun y npubopa nmeetca
BO3MOXHOCTb PEryrnMpoBKKU MOMb30BATENEM MOLLHOCTM aBTOMATUYECKOro NPOTMBOKOHAEHCATHOrO HarpesaTtens ¢ Hapyx-
HbIM YNpaBneHnem, HeobxoaMMo ykasaTh 3Ha4YeHus ana HaunbonbLuen U HAaMMEHbLUEA MOLLHOCTU B cOOTBETCTBUM G F.2.8.

Ecnu B npubope ycTtaHoBNeH Nboi NpOTUBOKOHOEHCATHEI HAarpeBaTenb C HapyXHbIM yNpaBreHneM, He 3afekna-
PUPOBaHHbLIA NPOU3BOAMTENEM, TAKOWM HArpeBaTens MOXeET BbiTh PACCMOTPEH Kak 06xoQHOEe YCTPOWCTEO.

[na geknapyMpoBaHHLIX BCNOMOraTernbHbIX CPeACTB MOLLHOCTL, KOTOpYH Mor Bkl NoTpebnaTe Harpeearens npu pe-
rMOHAINbLHLIX YCNOBUSX IKCMNyaTaLlum, MOXXHO BOCMPOVU3BECTU HA OCHOBE pacrnpeneneHnsi BHELHUX YCNOBUA Ha NpOoTsiKe-
HUW rofa (JonsA BpeMEHW Ond KaXaoro CoOYeETaHWsA YCNOBUIA HA OCHOBE aHanu3a AaHHbIX Mo Knumaty pernoHa). MNMony4yeH-
HOE CpefdHEerofoBOE 3HAaYeHWe aHepronoTpebneHns yMmHoXKaeTcsa Ha KO3 ULMEHT CUCTEMHBIX NOTEPL AR KOMMNEHcaUun
OOMOMHMTENBLHON OXNaXaaoLWen MOLWHOCTKY, KoTopasa noTpebyeTca Ana yaaneHua OoNW Tenna Harpesartens, yxogsilen
B XonoaunbHbIA npubop. Oblee aHepronoTpebneHue (CKOPPEeKTUpPOBaHHOE Mo KO3hdULMEHTY CUCTEMHLIX NOTEPL)
npubaBnsAeTca K OLEHOYHOMY rOA0BOMY 3HepronoTpebneHnto aAna pernoHa. KoauuMEHT CUCTEMHBIX NOTEPDL, NPUME-
HAeMblid NS HAcTosLLero ctaHaapTa, paeeH 1,3.

M pnMmevyaHUne — KOSCbeMLI,I/IeHT CMCTEMHbIX NOTEePb OCHOBaAH Ha 3IMMUPUYECKUX N3MEDEHUAX.

Yrobbl y6equTbca B TOYHOCTU 3a8BNEHUI NPON3BOAUTENHA, MOXHO NMPOBEPUTL paboTy NPpOTMBOKOHAEHCATHOMO Ha-
rpeBaTensi NOCPeAcTBOM ONpeadeneHHbIX UCMNbITaHWIA B AUanasoHe YCIOoBUIA.

INaGopaTopun JoMKHBI NPOBEPSATE COOTBETCTBUE M3MEPEHHBIX UMW NpeanonaraemblXx 3Ha4YeHWid MOLLHOCTU Harpe-
BaTens npu pasHbIX YPOBHAX TEMMNepPaTypbl U BNaXKHOCTU C MOLLHOCTbIO, 3aABNEeHHO NpoM3BOAMTENEM, B COOTBETCTBMMN
c Tabnuuen F.1.

F.2.2 NMpouenypa uamepeHun

[Mpn HeobxooMMOCTK NPOBEAEHNS M3MEPEHMWIA AN NOATBEPXKAEHWSA UMM NMPOBEPKM paboTkl MPOTUBOKOHAEHCATHOIO
HarpeBaTensa ¢ HapyXHbiM ynpaBneHueM aTv U3MEepPEeHNa cneayeT NpoBoaUTb B COOTBETCTBUM C NpUMRoXeHuamn A n B.

F.2.3 Tpeb6oBaHuA K aHHbIM

[MpownzeoguTenu NpuBopoBR ¢ NMPOTUBOKOHAEHCATHLIM HAarpeBaTeneM ¢ HapyKHbIM yrnpaeneHnem obs3aHbl XpaHuTb
OOKyMeHTauuo no pabovei MOLLHOCTM HarpeeaTens Kak NoCTOAHHON UMK CTyneH4YaTol OyHKLUWKM OKPYXKalowWwen TeMmne-
paTypbl U BNaXKHOCTU.

[ns pacyeTa BAUAHWA NPOTUBOKOHOEHCATHBLIX HarpeBaTeneil ¢ HapyXHbIM ynpasBrneHMeM Ha aHepronotpebneHve
B COOTBETCTBUW C HACTOALLMM CTAHOAPTOM AaHHble no paboyeit MOLWHOCTU HarpeBaTens HyXHO KOHBEPTUPOBATL B AaH-
Hbl€ MO MOLLHOCTM AN WWPOKOro AManasoHa 3Ha4eHUn BNaKHOCTM M TeMmnepaTypbl. OBbIMHO KOHBEPTaUMKO NPOBOASAT B
chopmate Tabnuubl cpegHer MOLLHOCTY NPOTUBOKOHAEHCATHOrO Harpeearens ang kaxaoro ua 10 ykasaHHbIX AMana3oHoB
BNa)XHOCTW M 3 yKasaHHbIX 3Ha4YeHWI OKpYyXatlowen Temnepartypbl. Ecnv Ha paboTy NpoTMBOKOHAEHCATHBIX HarpeBaTe-
New ¢ Hapy>XHbIM yNpaeneHnemM MoryT NOBNUATL Apyrve dakTopbl, NTOMUMO BNaXKHOCTK W/UNMK TEMNEpPaTyphl, 3T napame-
Tpbl TaKKe HeOBXOAMMO yKa3aThb.

3HaveHUn oKpyXaruwen TeMnepaTtypbl 4N8 pacyeTa aHepronoTpebneHra NpoTMBOKOHAEHCATHOTO HarpeeaTens B
COOTBETCTBMM C HAcToAwmMM ctaHgaptom: 16 °C, 22 °C n 32 °C.

XoTA yKasaHHble Da30Bble BHELUHWE YCNOBUA CHMTAKOTCA AOCTAaTOYHBIMKM ANA TOYHOW OLEHKW 3HepronoTpebneHun
Takux HarpesaTenen npu GonbLUIMHCTBE YCMOBUIWA, B HEKOTOPLIX PETMOHAX MOXET NOHAnobuUTLCH yKasaTh [ONONHUTENBHBIE
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TeMmnepatypbl. bazoekle TemnepaTypsl Haubonee BaxHbl, NoToMy 4To nNpm 16 °C 1 32 °C NpoBOAAT UCNbITAHUA 3HEp-
ronoTpebnenns (U OHW OTPaXKalT TMNMYHOE UCMONb30BaHWE BO MHOTMX peruoHax), a 22 °C — TtunudHas Temnepartypa
KOHOWLMOHUPYEMbBIX MOMELLEHWIA.

Mpumep copmMaTa NpefocTaBneHUs OaHHLIX N0 HarpeeaTento AN 6a3oBLIX OKpYXakLWUX TemnepaTtyp npyveeaeH
B nocrnegHux Tpex ctonbuax tabnuuel F.1.

F.2.4 PernoHanbHble AaHHbIe No noroge

Ins npoBeneHusa Tpebyemblx pacyeToB no paboTe NPOTMBOKOHAEHCATHLIX HArpeBaTenel ¢ BHELLUHUM YrpaBneHu-
€M PEervoHbl A0MMKHbI MOArOTOBUTL KapTy BEPOATHOCTEW C AaHHBIMUW MO TemnepaTtype W BNaXKHOCTU, NOAXOAALLMMK AnS
MECTHbIX YCMOBWIA B nomelleHnax. 1o BO3MOXHOCTW CrnenyeT UCMonb30BaTh 3HAYEHWs BEPOATHOCTW, B3BELLEHHLIE MO
HaceneHuwio. Llenb 3aknoyaeTca B NpegocTaBneHun Bolbopky, Hanbornee TOYHO OTpaXarwllen CpefHEerofoBblie YCIOBWSA
3KCnnyaTauum XonogunbHbIX YCTPOWCTRE B NOMELLEHWUSX, Hanbonee BEpOSiTHLIE MPY HOPMaNbHOW 3KCNNyaTauum.

MpumMmeyaHue—Tlony4yuTb TUNNYHBIE dAHHBIE NO TEMMNEpPaATyYpPe WM BNaXKHOCTW ANS PErMoHa MOXET oKasaTbecs
crnoxHo. PacnpegeneHne TemnepaTtypbl 3aBUCKAT OT KnumaTa M obbema WUCnonb3oBaHWsa CpedcTB KNMMaTU4ecKoro KoH-
TpOoNnA B NOMeleHNnAX (OTOI'II'IEHME.‘ wunu OXJ'Ia}K,EleHVIE,‘). HEKOTOpre aHanu3bl NOoKa3bIBakT, YTO abCcomnoTHbIN YPOBEHb
BrNa*xHOCTK B NOMeLlleHNAX NMpUuMepHO 3KBUBanNeHTeH aGcoanHomy YPOBHK BNaXXHOCTW 3a npegernamun NoMeLLEeHWRA (I'Ipl/l
pac4ete OTHOCUTENLHOW BNAXHOCTU 3TW JaHHbIE crnegyet OTKOPPEeKTUPOBAaTk C YH4ETOM pa3HUUbI TemnepaTyp).

Mpumep npegocTaensemoro hopmarta pervoHanbHbIX AaHHbIX MO YCMOBWMAM B MOMELLEHUAX NokasaH B ctonbuax
TpM, YeTbipe U NaTbk Tabnuuel F.1.

PervoHbl MoryT Mcnonb3oBaTh He BCe M3 TPeX 3Ha4eHU OKpyXakLWwer TemMnepaTtypsbl, ykasaHHble B Tabnuue F.1. Pe-
TMOHBLI MOTYT UCMONB30BaTL AOMNOMHUTENBHBIE 3HAYEHNS OKPYKaloLei TeMnepaTypbl, MNOMUMO ykasaHHbIX B Tabnuue F.1.

F.2.5 PacueTt 3HepronoTpetneHuns

[aHHble crieayeT NpeaocTaBnATL B COOTBETCTBMM C yKkadaHuAMK Tabnuusl F.1.

MpumedaHune — PernoHanbHblie 3HadeHus (0T R; 0o H,p) 06bIMHO ONPEaensioTca COOTBETCTBYIOWMMA PErMOo-
HarnbHbIMM OpraHamu BracTu. 3Ha4yeHns MOLWHOCTM, COOTBETCTBYIOLINE 3TVIM PETWOHANBHBIM 3HaYeHnsaM (0T Py Ao Pa,
ANA KOHTEAHEPOB G Ay N0 A,p), 06BIMHO MPEAOCTABNATCA NOCTABLUVMKOM UMW MPOU3BOAMTENEM MPOOYKLIMN.

OBbIMHO pekOMEHOYETCHA CKNaablBaTh 3HAYEHWSA BCEX KOMMOHEHTOB BINaXHOCTU AN BCEX 3HAYEHUI OKpYKaloLen
TeMnepaTtypbl B nomelweHusax 1o cymmbl 1 (100 %), 4To nonesHo AnA Nposepku AaHHbIX (T.e. CyMMa anemMeHToB ¢ A,
no Asy = 1). And atoro Heo6xoauMMo, YTOBbI KOMNOHEHTLI BIIAXHOCTH AN KaXO0W OKpyKalllen TemnepaTtypbl Obiiu
B3BELLEHbI NO A0NAM BPEMEHWN ANA KaXO0W OKpyXalowwen TemnepaTypbl.

Ta6nuuyaF.1— dopmMaT gaHHbIX MO TEMMNEPATYPE W BNaXXHOCTW — NPOTUBOKOHAEHCATHLIE HArpeBaTeny ¢ HAPYKHbIM
ynpaeneHuem

OTHoCKTENb- Tgff;gﬂ:_ Beposar- Bepoar- BeposT- MoLHocTb ﬂ?:;”;i:’_ i?_:‘;”;i:

e | nmomrn, | O | oo | vepn | e | " |
% 22°C 32°C

010 A0 10 5 Ry Ry Ry, P4 Phtq Piiz1
Ot 10 go 20 15 A, Ry oo Puo Py1o Proo
Ot 20 go 30 25 R Ry Ry Pua Pu1s Pios
Ot 30 oo 40 35 R, R4 Roy Pua Pya Pioa
O140 pgo 50 45 H5 le’,l5 R25 PH5 PH‘FS PH25
Ot 50 go 60 55 Ay Ry e Pus Ph1s Pliog
OT160 go 70 65 R, Ry Ay Py Pha7 Pho7
Ot 70 oo 80 75 Ag Ry Aog Pus Ph1sg Posg
OT1 80 oo 90 85 Hq Rig Rog Pug Py1g Pog
0790 go 100 95 Hig Ry R, Pi1o Plioo Puso

MoLLHOCTE HarpeeaTtensa BLIMUCIIAT N0 CrenyLwen hopmyne:
k
Wheaters = E(Ri 'PH.") 13, (40)

=1
roe Wheaters — CpegHerogosoe OONONnHUTEINbHOE SHEpFOI'IDTpeﬁl'IEHVIE, CBA3a@HHOE C MCNOoNb30BaHMEM MNMPOTUBOKOHOEH-
CaTHOro Harpepartena ¢ HapyXXHbIM ynpasneHnem;

45

GostExpert.ru
https://GostExpert.ru/gost/gost-62552-3-2018



https://gostexpert.ru?utm_source=pdf&utm_medium=58677
https://gostexpert.ru/gost/gost-62552-3-2018?utm_source=pdf&utm_medium=58677&utm_term=page

FOCT P M3K 62552-3—2018

R; — pervoHanbHbiA KoaULIMEHT, YKa3blBaOLWMA BEPOATHOCTL TEMMEePaTypsl FT0 1 KOMMOHEHTA BMNaXKHOCTU B Ta-
6nunue F.1;
Py — cpeaHsaa MOLIHOCTb HarpesaTtens, COOTBETCTRYIOWAan TeMnepaType -ro U KOMMOHEHTY BRaXHOCTU B Tabnuue
F.1;
k — obLuee Yncno MCnonb3yeMblX KOMMOHEHTOB TeMNeparTypbl M BNaxkHoCTH (paeHo 30 B criy4ae UCMonb3oBaHWs BCEX
KOHTEMHepoB u3 Tabnuupel F.1);
1,3 — npegnonaraemslii KO3PPUUKUEHT NoTepb (3Heprusi, notpebnsaemas Harpesatenem (1,0) NAC KOMMOHEHT Mo-
Tepb 0,3 4NA yyeTa yTeuky Tenna B oTAeneHue 1 ero nocneayoLwero yaaneHus XonogunbHOW CUCTEMON).
B HekoTopbIX pervoHax MOXeT 6biTb YKa3aHO MeHbLUE M Bonblue KOMNOHEHTOB OKPYXaloLWel TeMnepaTypsbl.
F.2.6 CuTyaumsn, korga npoTMBOKOHOEHCATHbIE HarpeBaTeny (HarpeBaTenb) HeNMb3A OTKMHYUThL, HO UX
3HepronoTpebneHne MOXHO U3MEPUTEL HanpsaMYyHo
MoLLHOCTE NPOTUBOKOHAEHCATHLIX HarpeeaTenei ¢ aBTOMaTUHecKUM ynpaBneHneM, U3MepeHHas npu UChbITaHu-
AX, BO BpeMsi KOTOpbIX TeMnepartypbl otaeneHun Owinv Gnuske BCero K LieNeBoi TemnepaType, 4omkHa ObiTe YMHOXeHa
Ha 1,3 (KoahPULMUEHT CUCTEMHBIX NOTEPL) WU BLIYTEHA W3 NOMYYEHHOrO METOAOM WUHTEPNONALUMK pe3ynsTata UCMbITaHun
aHepronoTpebnexns. 3atemM MOLLHOCTL, KOTOPYH NoTpebnany Bl HarpeBaTenu npy TpedyeMbiX OKpYXakLWKUX Temnepa-
Typax ¥ YPOBHSX BMaXHOCTK, BOCMIPOWM3BOAMTCA W NpubaBnseTcs K pedynsraTy UCMbITaHWn TOYHO Tak XKe, Kak Ans moae-
nen, B KOTOPbIX HarpeBaTeny MoryT BbiTe OTKITIOHEHbI.
NabopaTtopuy [OMKHBI NPOBEPATL COOTBETCTBME W3MEPEHHbIX 3Ha4eHW MOLLHOCTW HarpeBaTens npu pasHblxX
YPOBHSIX TEMNepaTypbl M BAaXHOCTU C MOLUHOCTBLI), 3asiBNIEHHOI NPOM3BOAUTENEM, B COOTBETCTBMK C Tabnuuewn F.1.
F.2.7 CuTyaumsn, korga npoTUBOKOHOEHCATHLIE HarpeBaTeny (HarpeBaTenb) HeNMb3A OTKMHYUTh, HO UX
3HepronoTpeGrneHne HeNb3A U3MEPUTL HANPAMYH
Bo Bpems ucnbiTaHus aHepronoTpebneHns N3MepsioT OTHOCUTENbHYH BMaXHOCTb NMOMeLLeHUs AMS UCMbITaHus.
3asBneHHas MOLLHOCTb MPOTUBOKOHAEHCATHLIX HarpeBaTeneil C aBTOMaTM4eCckUM ynpasneHueM npu 3TN HapyKHOW TeM-
nepartype M BnaXxHOCTW OomKkHa ObiTb yMHOXeHa Ha 1,3 (koadhMUMEHT CUCTEMHBIX NOTEPL) U Bbl4TEHA U3 MOMY4YeHHOro
METOAOM WHTEPNonauMK pesynsTata UCNbITaHui aHepronoTpebneHns. 3aTemMm MOLUHOCTbL, KoTopyto notpebnanu Bbl Ha-
rpeeatenuy npu Temnepartypax 16 °C, 22 °C n 32 °C 1 gecaTn NPpOMeXyTOYHbIX TOYKax AuanasoHa BrnaXHOCTU, BOCMpPOu3-
BOOWUTCH M NpUBaBNAETCH K pe3ynsTaTy UCMBITAHWIA TOYHO TaK XKe, KaK ANns MOAEenen, B KOTOPbIX HarpeeaTeny MoryT BbiTe
OTKIIOYEHbI.
NabopaTopuy JOMKHEI NPOBEPSATE COOTBETCTBUE NpeAnonaraeMblx 3Ha4eHW MOLLHOCTW HarpeBaTtens npy pasHbix
YPOBHSIX TeMNepaTypbl M BAa¥HOCTU C MOLUHOCTBLI), 3asiBNIEHHON NPOM3BOAUTENEM, B COOTBETCTBMK C Tabnuuewn F.1.
F.2.8 Cutyaumsn, korga npoTMBOKOHOEHCATHLIE HarpeBaTeny (HarpeesaTenb) UMeKT perynmpyemsbie
nonb3oBaTenem ycTaBKu
Ecnv nprwbop nmeeT perynvpyemele nonb30BaTeNemM HAacTPOMKW, BMAKLME Ha noTpebneHne MOLWHOCTH NPOTUBO-
KOHOEHCAaTHBIMW HarpeeaTensiMu, KOTopkle B MHOM criy4yae paboTaloT aBToMatnyecku, pearupys Ha BHELUHWE YCRoBWS,
HeobxoAMMO paccyUTaThk W OTAEMBHO BKOYWTE B OTHET 3HepronoTpedneHue npy MakcrManeHON U MMHUMaIbHOW MOLL-
HOCTW, YCTAHOBNEHHOW NONbL30BaTENEM (B COOTBETCTBUM C NpaBunamMu Ang HarpesaTenen, BKNYaeMbIxX BpyyHyto). Moa-
XoA, YKasaHHbeIW B nyHkTax F.2.5, F.2.6 unu F.2.7 (no npyuMeHuMocTu), cneayeT Ucrnons3oBaTth AN onpegeneHus Hambons-
LLIEro ¥ HaUMEHbBLLEro 3Ha4eHUs ANs NPOTUBOKOHAEHCATHBIX HarpeeaTenen.

F.3 yCTpOﬁCTBa dBTOMAaTU4eCKOro npuroToBneHnA nbga — 3Hepron0Tpe6nEHue npy NpUroToBneHNU nbaa

F.3.1 OGwune nonoxeHusa

YCTpOWCTBa aBTOMATUYECKOrO NPUIoTOBMNEHWs Nbaa GbIBakT ABYX TUMOB!

- NOAKIK4EHHbIE K BOOONPOBOAY — KOraa K XonoAunbHOMY NPUBOopPY NOAKOYEH BHELLHWIA UCTOYHWK NPECHON BOAbI;

- pe3epByapHOro TWMa — KOorga UCMoMb3yeTcA NpecHasl Boaa U3 BHYTPEHHEro pesepByapa, KOTOPLIN 3amnoNHAeTCs
MONbL30BaTENeM Mocre ero OCyLWeHus.

M pnmMmedHyaHune — B HacToswee BpeEMA METOObI UCMbITaHWIA Ana yCTpOIﬁCTB NPUroToBNeHWA nbaa, nogkrno4vae-
MbIX K BOAONpoBOAY, HAXOO4ATCA Ha pacCMOTPEHUI.

F.3.2 YcTpoKcTBa aBTOMaTM4eCKOro NPUroToBNEHWA NbAa pe3epByapHOro Tuna

F.3.2.1 Uens

Llens HacToALWEro UCnbiTaHWA 3aKNi0YaeTCs B KONMHYECTBEHHOW OLEHKE HapacTarollero aHepronoTpebnexnnsa npu
W3rOTOBNEHUM OMPEeaEeneHHOro Konu4yecTea NbAa B YCTPOWCTBE aBTOMaTUYECKOro NMpUroTOBMEHWS MbAa pe3epByapHOro
Tuna. B HacTosLweM nognyHKTE COOEPXUTCA CneayloLlee:

- onucaHue rnpouenypsi;

- onucaHue NoaroTOBKW, HACTPOWMKMU U MICXOOHLIX YCITOBUN,

- OL|eHKa BPEMEHM BbINOMTHEHUA UCMbITaHWS;

- Tpebyemble M3MEPEHUS WU pacyeThl;

- 3Ha4YeHWs, KoTopble He0BX0OUMO BKITHOYWTL B OTHET 00 UCMbLITAHUSX.

C KOHUENTyansHOW TOYKW 3pEHUs 3TO WCMbITAHWE aHanorM4yHo UcnbiTaHui 3dgeKTUBHOCTU obpaboTku 3a-
rPY3KW, ONUCAHHOMY B NpUNoeHun G, HO OHO NPOBOAUTCSH TOMBKO AN KOMMOHEHTa NPUIOTOBNEHMA Nbaa Ana npubopos
C YCTPOWCTBOM aBTOMaTW4eCcKoro NpuUroToBNeHUs MbAa ¢ CUCTEMOW NOAayYM BOAbI pe3epByapHoro Tvna.
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Ecnu ans ycTpocTBa aBTOMaTU4ECKOro NMPUIrOTOBMNEHUSA NMbJAa C CUCTEMOW NOAAYM BOALI PE3epByapHOro Tuna yka-
3bIBAETCA 3HepronoTpebneHue B COOTBETCTBUM C HACTOSLLMM CTaHAAPTOM, HEOOX0AMMO NPUMEHHATL NPOLEaYPY, ONncaH-
HYI0 B HACTOSALLEM MPUMNOKEHWUN.

F.3.2.2 Obuwiee onucaHme

B ycTpoiicTBax aBTOMaTM4eCcKoro NpUroToBMNEHUA Nba Pe3epByapHOro TuNa B HezaMmopaXuBaloLeM oTAeNeHuu
UMeeTCH pe3epByap Ana XpaHeHWs Bodbl. YCTPONCTBO aBTOMaTUYECKOro NPUroTOBNEHMA Nbaa M3roTaBnneaeT Nned o 3a-
MONMHEHWA KOHTEWHEpPa AnA nbaa (06bIYHO UMEeRLLEro KOHPUIrypaLW OTAENEHOMO BHELLHETD SLLKMKA) UMW A0 AOCTUMKEHNS
MUHVMMAanNBHOMO YPOBHS BOAbI B pe3epByape Ans BoAbl (Ha KOTOPOM M3 HEro BonbLue Henb3sA oTKavneaTth Bogy). [Ana venbi-
TaHWi NPUrOTOBINEHMA NMbAa KOHTEWHep ANA NbAa ONyCcTOLW AT, M B pe3epByap 0o00aBnaoT BoAbl TakK, YTODbI YCTPOMCTBO
W3roTaBnuBano neq, a ypoeeHb BoAbl OMYCTUNCA 40 MMHUMYMa CaMOCTOATENbHO. 3aTeM yCTPONCTBO paboTaeT B yono-
BMAX cTabunbHOro coctosiHuA. B Hayane ucneiTaHusa aobaBnaeTca yKazaHHOE KOMWYECTBO BOAb! NMPY HAPYXXHOW TeM-
nepartype (no ymonyanuio 300 r unun 0,300 kr). YCTpoWCcTBO aBTOMaTMYECKM M3roTaBNMBaeT nea, Noka Boga He onycTUTCA
00 MUHMMAINBHOTO YPOBHSA. [NpoBeAEeHHbIE B paMKax 3TOr0 UCMLITaHUA M3MEPEHUA MCMNONb3YHOTCA ANS onpefeneHns 4o-
NONHUTENLHOTO 3HEPronoTpebneHa Npu M3roTOBNEHUN Nbaa.

F.3.2.3 YcnoBus ucnbitTaHus

370 vcnbiTaHWe NPOBOAAT B COOTBETCTBUM C TPEBOBaHUSIMU K HOPManbHOMY UCTBITaHUIO aHepronoTpebrneHns, 3a
TEM WCKIMIOYEHMEM, YTO Npubop HacTpauBaloT HA W3rOTOBMEHWE Nbaa B YCTPOWCTBE aBTOMATUYECKOro MPUrOTOBMEHUS
nbaa. 310 McnbiTaHve 0ObIYHO MPOBOAMUTCA Cpasy nepes oOblYHbIM UCNbITAHMEM 3HepronoTpebneHna unu cpasy nocne
Hero. VcnelTaHne NpoBOOAT Npy OKpyXakwLwwmux Temnepatypax 16 °C n 32 °C.

F.3.2.4 Hactponka, obopygoBaHmie 1 NogroToeka

Ecnu vcnbiTaHMa aBTOMAaTtUYecKoro YCTPOWCTBA MPWIOTOBMEHWS NbAa PEe3epByapHOro Tuna NpoBOAAT ANs nog-
TBEPXOEHWUA 3aABMNEHWIA NPON3BOOMTENS, CPEAHAA TEMMEpaTypa BCeX OTAENEHUI, UCTNOoNb3yeMbIX ANs XpaHeHns Boadbl 1
W3roTOBNEHWA/XpaHEeHWs Nbaa, 4oMmkHa BbiTe paBHOW UNK Gonee HU3KOW Mo CPaBHEHUMIO C LieneBbIMW TeMnepaTtypamMm,
yKasaHHeIMWU B 5.1.

Mpumeyvanne — Bece 3Ha4eHna TeMnepaTypel, yKasaHHble B 3TOM NOAMNYHKTE, OTHOCATCA K YCMOBUAM cTa-
6GUNBHOro COCTOSAAHUA W He BKIIOYAIOT TeMnepaTypHOe BO34eNCTBUME NepUoAoB pasMopaXMBaHUA U BOCCTaHOBNEHUSA
TemMnepaTypbl (NpY Hanuynm).

MNpy NPOBEPOYHBIX UCMBITAHUAX TeMMepaTypa KoHTeliHepa Ans NpWroTOBMEHWS NMbAa W OTAENeHU Onsi CBeXuX
nuweBbIX NpUBOPOE (OTAENEeHUs, e HaxoOMTCs peepByap) AOMKHA HaxoauTbes B npefdenax +1 K Mo oTHOWEHWIo K
COOTBETCTBYIOLLEN LieneBoi Temnepatype. PeaynbraTtel ABYX UCMBITAHWI MO W3TOTOBMEHWIO NbAa MOXHO NMOABEPTHYTE
MHTEPMONALMK MO LEeneBol TeMNepaType OTAeNeHUs AN CBEXWUX NULIEBLIX NPoAYKTOB 6e3 U3MeHeHWUs HacTpoek
LNs OpYrUX OTAeneHun.

M puMmedYaHne — OBLIYHO 3TO UCNLITAHWE NpoBOAAT NOCNe UCNbITaHUA SHEPTOI'IOTPEEDI'IEHMH npu Tex xe obLmx
YCNnoBUAX.

[na namepeHnsa Maccel pe3epByapa C BOAOW B Ha4ane W KoHLUe UCNbITaHWs MCNomnb3yioT BeCkhI.

KoHTenHep ansa nega AomkeH BbiTh ONYCTOLWEH M HE JOMKEeH COAepKaTk 3aMeTHOro KoNM4ecTsa Nbaa. AsTomaru-
YeCKUA AaTYMK KOHTPOMA NPUIroTOBMEHWA NbAa AOMKEH MMETb BO3MOXXHOCTL HOPMarbHOW paboThl.

Bo Bpems paboThkl ycTponcTea Heobxogumo 0o6asunTe Bogy (npumepHo 100 r cBepX MUHWUMAarNbHOMO YPOBHS BOAbl —
[OCTaTOYHO ANS M3rOTOBMEHMWS HEKOTOPOro KonuyecTea nbaa). PesepByap nomelaoT B 06bIYHOE MOMNOXKEHWE W MCNOSb-
3yloT 06bl4HBEIM 0Bpa3zom AN MpUroTOBNEHWS NMbAa A0 TEX Mop, NoKa ypoBeHb BOAbI B PE3EPBYyape He onycTuTcs Ao
MWHUMYMa, U M3rOTOBMEHWE NbAa He OCTaHOBWUTCA. 3aTeM yCTPOMCTBO paboTaeT B yCnoBusax cTabunbHOro COCTOSAHUA
B TEYEHMWE HEe MeHee 6 4.

KpaTkocpo4Hble HacTpPOWKW, YCTaBKKM UK YHKUWMW Henb3s 3anyckaTe WM W3MEHHATL BO BPeMS MOATOTOBKW U Mpo-
BEAEHWS MCMbITaHWsA NPUrOTOBNEHNA Mbaa.

Ecnu macca n3rotaBnueBaemoro nefa He orpaHnyeHa o6bLemoM pesepByapa Uy eMKOCThI0 KOHTeHepa Ang Nbaa,
oHa gomkHa coctaBnaTe 300 r (0,3 kr), ecnu B permoHanbHbIX TpeboBaHUAX UMW YCNOBUAX UCMBITAHWIA HE YKa3zaHo MHOE.

MamepeHus ona Bogbl, NOMELLAEMON B Pe3epByap B Ha4yane McnelTaHws, cneayeT npoBoAvTh B MOMU3TUNEHOBON
OyTbinke BmectuMocTbio 500 r. OHa fomKHA XpaHUTLCA B NOMELLEHWW AN UCMbITaHWIA NPU COOTBETCTBYIOLLEN HAPYKHOWN
TeMnepaType B Te4eHne He MeHee 15 4 fo Hadana ucneiTaHns NpuroToBneHns neaa. Cneundmkaumm nonmaTuneHoBow
GyTbINKW NpUBEAEHLI B NpUnoxeHun G.

F.3.2.5 Hayano ucneitanns

[na xonoaunbHbIX NnpubopoB 6e3 UMKNa ynpaBneHus pasMopaXuBaHWeM nepes UCNbITaHWEM NPUroTOBNe-
HWA Nbda OOMMKeH NpoWTK nepuod paboTel Npy HAcTPOWKe YCTPOWCTBA ynpaBneHWs TemnepaTypoin, Kotopas OygeT
MCNoMb30BaTbCA B WMCMbITAHWAX MPUIOTOBNEHUS MbAa, COOTBETCTBYOLWEN TpeboBaHWAM K AeNCTBUTENbHBIM Nepuogam
UCNbITaHUA aHepronoTpebnenns cornacHo B.3.

[na xonogunbHoOro npuéopa ¢ OAHOW WM HECKONbKMMMW CUCTeMaMn pa3mopaxuBaHusa (Kagas Cc oTAeNbHbIM
LMKNOM ynpaBneHUsa pa3mMopaknBaHUEM) UCMbITAHUK NPUTOTOBNEHUS NbAA AOMKEH NPelecTBOBaTh:

- Nepvog UcnbiTaHWin aHepronoTpebneHun, cooTBeTcTBYIOWMIA B.3 npy HacTpolKe ycTpoWCTBa ynpaBrneHns TemM-
nepaTypown, NCNonb3ayemoln AN UCMbITaHUS NPUIOTOBNEHNUS NbAa;

- Nepvog UCNbITaHUA 3HepronoTpebneHus, COOTBETCTRYIOWMA B.4 npy HAacTpOKe YCTPOWCTBA yNpaBleHnA TeM-
nepaTypown, NCNonb3yeMon ANG UCTbITaHUA NPUIOTOBNEHUS NbAa;
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- Nepvos pasMopaXuBaHUA U BOCCTAaHOBMNEHUSA TeMNepaTypbl, COOTBETCTBYHOWMA C.3 Npu HacTpoOMKe YCTPOu-
CTBa yrnpaBrneHUs TeMnepaTypon, UCNoNb3yeMoi AN UCNbITAHWUS NPUrOTOBNEHUS NbAa (ECNU MPUMEHUMO).

[ns Bcex TMNOB NpMBOPOR HACTPOWKM YCTPOUCTRA YNpaBneHUsl TeMNepaTypo JoMmkHEl ocTaBaThea bes name-
HEHWIA B TEYEHWE BCErO BPEMEHU UCMBITAHUSA NPUIOTOBMEHWS TNbaa.

[Ons npocTeix NpuBopoB ¢ 06bIYHBIMU LiUMKIIaMW paboThl KOMAPeccopa 3a MOMEHT Hadana UCTbITaHusi MOXeT ObiTb
B3AT MOMEHT BKIlo4eHUsi koMnpeccopa. [ns 6onee cnoxHbix NpUGOPOB B KAYECTBE Havana WUCMbITaHWs NPUroTOBIEHUS
NbAa MOXeT BbiTb B3AT MOMEHT JOCTWMKEHUS] MAKCKMMarbHOW TEMMEepaTypbl B OTOEMNEeHUM, OKa3biBaKLLeM AOMUHUPYIO-
llee BNUSHWE Ha 3HepronoTpebneHue (cM. npunoxeHue B). Ecnu pezepByap BCTaBNAeTCH BO Bpemsi nepuoga pas-
MOpPaXWBaHWSA M BOCCTAHOBIEHUS TEMMNEpAaTypbl, 338 MOMEHT Hayana WCMbITaHWA NMPUHUMAKOT MOMEHT Hadyana 3Toro
nepuoaa pa3MopaXMBaHUA U BOCCTAHOBMNEHUs TeMnepaTyphbl.

MpumMmeuyaHue— He pekomeHaOyeTcs 3anonHATL pe3epByap BO4OW B Nepuod pasmMopaXKMBaHUA U BOCCTa-
HOBEHUA TeMnepaTypbl (00 JOCTUKEHWUS YCIIOBUA CTaBUNBHOrO COCTOAHUSA).

[Bepuy oTaeneHus, roe XpaHUTCA pe3epByap, OTKPLIBAKT B YKa3aHHOW BbILE TOYKE ANS 3anonHeHWs pe3epeyapa.
[Bepuy Heobxooumo 0cTaBUTb OTKPLITOW XOTA Bl nog yrrmom 90 ° OT 3aKpbITOro NONOXKEHWA B TEYEHME NEPUOLA, MAKCU-
MarnbHo 6nn3koro kK oaHon MuHyTe (t 5 ¢). MNpu Hanu4Mn aByx ABepey And 4OCTyna K OTAeNneHuto, Iae XpaHUTCA pe3epBy-
ap, obe aBepubl criegyeT OTKpbIBaTb OOHOBPEMEHHO. B TeueHwe nepuoga ANUTENBHOCTLIO B OOHY MUHYTY:

Ecnu pesepByap CbeMHBbIiA:

- U3MepuTL 1 3anucaTtb O6LLYI0 Maccy pe3epByapa M OCTaTKOB BOAbI;

- o6aBuTL B pesepByap BOA4Y M3 NONUATUNEHOBLIX BYTHINOK C HAPYXKHOW TemnepaTypou;

- U3MEepUTL 1 3anucaTtb obLLY0 Maccy pe3epByapa v BOObl ellle pas;

- BEPHYTb pe3epByap B 0DLIMHOE NOMoXeHue.

Ecnu pesepByap He CbEMHBIN:

- U3MEepWTbL Maccy BoAbl, 400aBNAEMON B pe3epByap;

- 3aKpbITb ABEPLY;

- AaTb YCTPOWCTBY HauyaTb OBbIYHbIA NPOLECC NPUrOTOBMEHNS Nbaa.

F.3.2.6 KoHew ucnbitaHus

McnbiTaHWe NpUroTOBMEHWA NbAa 3aBepLUaeTcA NpW AOCTMKEHUM nepuoda ctabunbHoi paboTel Nocne 3aBeplue-
HWA NPUrOTOBINEHWA NbAAa W CHIWKEHWA YPOBHA BOObI B pe3epByape 40 MUHUMansHoro. Mepuoa ncnbiTaHns 3aBepLuaeTcs
B KOHLE MONHOro UMKna ynpasneHusa Temnepatypoil. HacTpolky ycTpoicTBa ynpaBneHusi TeMnepaTypoun JOMKHbI
ocTaeaTtbcst 6e3 M3BMEHEHWI B TEYEHWE BCEr0 BPEMEHM UCTbITaHMSA NPUrOTOBMEHNS Nbaa.

McnbiTaHMA NPUroTORMNEHWA Nbaa B XonogunbHOM npubope 6e3 cMcTeEMbl pasMoparkuBaHus (Kaxgoe ¢ cobCcTBeH-
HbIM LMKIOM ynpaBneHUA pa3mMmopaxuBaHWeEM) OOMKHEI NPOBOAMTLCA B NMEPUO UCMbITAHWSA aHepronoTpedbneHus, co-
oTBeTcTBYytoWMiA B.3.

WcnbiTaHua NpUroToBneHWs Nbaa B XonogunbHOM npubope ¢ 04HOM UM HECKOMNBKMMW CUCTEMaMKN Pa3MopaxKu-
BaHW (C COBCTBEHHEIM LIUKNOM YNpaBneHus pasMopaXUuBaHUeM) JOMKHbI MPOBOAUTLCA B NEPUOA, UCTIBITAHUSA 3HEpro-
notTpebneHnsi, COOTBETCTBYHOLLWIA:

- B.3 (Bknovas TpeboBaHWA K NPOBEPKE AOCTOBEPHOCTU) UMK

- B.4 (Brntoyas TpeboBaHWSA K NPOBEPKE AOCTOBEPHOCTH), KOTOPLIA 3aBepLUaeTcA NepuogoM pa3mMmopaXuBaHUsa U BOc-
CTaHOBMEHUA TeMnepaTypbl, KOTOPbIA YOOBMNETBOPAET TpeboBaHWAM JOCTOBEPHOCTU corfacHo C.3 (eCrv NpUMEHUMO).

[ns xonoaunbHbIX NPUGOPOB C OOHUM UMW HECKONMBKUMU LIMKNaMM ynpaBreHus pasMopaxuBaHueM Heobxo-
OMMO OaTh 3aBepLUMTLCA NobbiM NeprMogamMm pazMopaXMBaHUsA U BOCCTAHOBMNEHUA TeMnepaTyphbl B NPOLECCe UcnkiTa-
HWUSI MPUTOTOBMNEHWA NbAa (T.e. A0 3aBepLUEHUs NPUrOTOBNEHUS NbAAa U OOCTUXEHWUS YCIOBUIA CTaGUNbLHOTo COCTOSIHUA).
VcnbiTaHWe NpUroToBNeHns Nbaa 3aBepLluaeTcs Npu JOCTUXKEHNN CTabUNbHOIO COCTOAHWMA W MOCINe 3aBepLueHus Oei-
CTBUTENBLHOIO Nepuoaa pazmMmopaxuBaHWA U BOCCTaHOBNEHUA TeMMnepaTypbl, KaK yKasaHo BbiLLe.

[Mocne JocTKeHWA yKa3aHHbIX BhilLe YCIOBUIM ABEPLY OTKPLIBAKOT, M3BMEKAKT 1 B3BELUMBAIOT pesepsyap. 3anu-
ChbIBaIOT KOHEYHYIO Maccy pe3epByapa 1 0CTaTouHOW BoAbl. TakKe 0TMEYAIOT NPUMEPHYIO0 MAccy NbAa B KOHUE UCTLITaHUA
1 Ka4yecTBO Kybukoe neaa. Ecnn pesepeyap Henb3s U3BneYs, cregyeT 3anucarb Maccy OONONHUTENBHOIO NbAa, U3roToB-
NEHHOTO BO BPEMSA MCMbITAHWSA.

K napameTtpam, n3aMepeHHbIM B Hayane ucneitTaHua (oo gobasneHns Bogbl) U B Nepron cTabunsHOCTM Mo OKOHYa-
HUW UCNbITAHWA aBTOMaTMYECKOTO NPUIrOTOBNEHUS NbAa, NPUMEHAITCA CNeayoLmMe KpUTepun 4eNCTBUTENBHOCTA:

- pa3HOCTb MOLLHOCTU B CTaBUNLHOM COCTOSIHUM Pgg), HE [OMKHA NpeBbilwaTte 5 % unv 2 BT, B 3aBMCUMOCTM OT
TOro, Kakoe 3Ha4YeHve BonbLue.

B cnyyae onpegeneHua Ha4anbHOW 4OCTOBEPHOCTM C MOMOLLbLIO pasMopaxuBaHusa cormacHo C.3 (cm. F.3.2.5) B
CBfI3M C HEBO3MOXHOCTBIO OMpeaeneHnsa 0OCTOBEPHOCTH cornacHo B.3 unu B.4 (HanpuMep, u3-3a HeqocTatka BpeMeHu
Ha UCMbLITaHWA), 38 Ha4amnbHYK MOLLHOCTL B CTaGUNBLHOM COCTOSIHUMU Pggy NPUHUMAIOT CPEHIOK MOLLIHOCTL 33 nepuos
D v nepuoa F (nogxon DF1 B C.3).

Ecnu ans xonogunsHoro npubopa c 0gHOM UMM HECKOMNBKUMI CUCTEMaMK Pa3MOpPaXXUBaHUS (Kawaas U3 KOTOPbIX
nMeeT COBCTBEHHBIA LIMKN yNpaBlieHWA pa3mMopaXuBaHMEM) He BbIMOMHAKTCA BbllleyKka3aHHble YCroBus, To npubop
pomkeH pabotaTb 00 3aBepLUEHUA CNEOYIOLIETND NepMoga pasMopaXMBaHua U BOCCTAHOBIEHUA TeMnepaTypbl 1 J0-
CTWXKEHWA HOBOrO CTabMIbHOIro COCTOAHMWA, NMOCIE Yero CregyeT CHOBa NPOBECTM OLEHKY MO AaHHOMY KpUTEPUIO.
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Ecnn 3T0T KpUTEPUI OOCTOBEPHOCTM He BbIMOMHSAETCS MOCMNe MOCrenylllero pasmopayKuBaHus, UCTbITaHUe He-
06x0A¥MO NOBTOPUTL. PeaynsTar NoBTOPHOMO WCMbLITAHWMA UCMONb3YOT ANA onpefeneHua aHepronoTpeGneHnsa npy 1c-
MbITAHUSAX NPUrOTOBNEHMs Nbaa. HeobxoOoumo yoanuTe Ned, W3roTOBMEHHbLIW BO BPeMs NMpefblayLlero UcnbiTaHus, no
OOCTUXEHUM CTaBUNBLHOTO COCTOAHUSA W B3RECUTL ero. Bpemsa oTKpbITUA ARepLbl He foMmKHO npeBbiwaTe 20 ¢. Cnegyet
HauaTb UCMbITAHWE W3rOTOBMEHWA NbAa CHOBA, Ha4YMHas ¢ UMKNa ynpaBneHWsa TemnepaTypoW, HacTynMBLUErO nocne
LUMKNa ynpaBneHUsa TemnepaTypom, B xoae KoToporo nep 6uin n3eneyeH. [ns xonoannbHelx nprbopoB ¢ 0gHWM NN He-
CKOMBKUMY UMKNamu ynpaBneHusa pasMopaXmBaHuem HeobXoauMo AaTh NOMHOCTLIO 3aBeplunTECA NobsiM nepuogam
pasMopaXMBaHUA U BOCCTAHOBMEHWUA TeMMnepaTypbl B NpoLecce UCMNbITaHUSA aBTOMAaTUYECKOro NPUroTOBNEHUS Nbaa
(T.e. 0O 3aBepLUEHUs NPUrOTOBNEHUS NbOa U AOCTVKEHWUS YCNOBWIA CTaBUNBHOIO COCTOAHMUSA).

VenbiTaHWe aBTOMaTUHECKOTO NMPUrOTOBMNEHNS NbAa 3aBepLUaeTCs Npw OOCTVKEHWMA CTABUNBHONO COCTOAHUSA U MNO-
che 3aBepLueHUs 4eNCTBUTENEHOMO Nepuoaa pasMopaXXuBaHUA U BOCCTAHOBIEHUA TeMMnepaTyphbl, KaK yKasaHo Bbille.

[nsa aToro TKna YCTPOWCTE NPWUIOTOBMNEHWA NbAa npeanonaraeTcs, YTo BCA BoAa, OTKavaHHasA U3 peaepsyapa, npeepa-
LaeTca B NNef, B KOHTeMHepe Ana npuroTorNeHna neaa. KoHTelHep HeobxoanmMo npoBepuTs, YTobel yBeanTbea B 06pasosaHum
noaxoaAwmx kyGukos neaa. PekomeHayeTca npubnmManTenbHO M3MEPUTL Maccy M3roTOBIIEHHOTO NbAa (HekoTopble HebonbLUne
OCKOMKA 1 KYCOYKM NbAa MoXeT ObiTb CNOXHO M3Bneyk). Ecnu Byaet HabnioaaTbca 3HAUYUTENbHOE pacXoXaeHWe no Konmuye-
cTBy obpasoBaBLleroca neha (Heo6X04MMO YYUTHIBATL, YTO YacTb NbAa ByaeT M3roToBneHa 4o Havana ucneitaHus), npubop
cnegyeT n3y4nTb Gonee TwatensHo M y6eamTbes B OTCYTCTBUM MPOTEYEK UMW APYrvX NyTei nonagaHus Boakl U3 peaepeyapa.
OCHOBHLIM haKTOPOM, KOTOPbIA MOXET MOBMUATL HA aHepronoTpebneHne 4o W nocrne aBToMaTUYeCKoro NpUMroToBNeHWs Nbaa,
ABNAETCA MaMeHeHWe paboTel HarpesaTens, cBA3aHHOro ¢ obopynoBaHWeM ANs NPUIoTOBRMEHMs NbAa. AHaMNMW3 nokasan, YTo
MpW YCTaHOBNEHHLIX HUXE Npeaenax 4OCTOBEPHOCTH 3TU 3eKTbl HE3HAYUTENBHLI, U UX MOXHO NPOUrHOPUPORATE.

F.3.2.7 PacueThl

Maccy nbaa, 06pa3oBaHHOMO BO BpeMS UCMbITAHUS, BLIYUCAAT credyowmumM obpasom:

Mice-test = Myater-added * Minitia!-tank - Mfinai-tank' (41)

anHLWII'I, MCHOHbSyEMbM AnA Konu4ecteBeHHOro onpefeneHnsa OONONHWUTENBbHOIO SHepFOI'IOTpEﬁﬂeHMFI npu Karo-
TOBMNEHWW Nbaa, OCHOBaH Ha OOCTWMXeHWWU nepuoda cTabunbHoOMW paﬁOTbl nocne MU3roToBneHns BCero nbaa. ﬂ,OI‘IOJ'IHVI-
TeNbHOE SHE.'DFOI'IOTpesj'IEHVIe BbIYUCIAKT KaK pa3HOCTb MeXay CbaKTI/I‘-]ECKVIM 3Hepron0Tpe6neHueM C MOMEHTa Ha4ana
MCNbITaHWA NPUTOTOBNEHWUA Nbaa (Ha MOMEHT 3anofiHeHWnA pe3epByapa) 00 MOMeHTa OKOHYaHWA nepuoga paGOTbI B CTa-
6MNLHOM cOCTOAHMU P n SHeprOI'IOTpeﬁJ'IEHMEM 3a TOT e camblid nepunon BpemMeHu, ecnu Bbl BCA SHEprua I'IOTpeﬁJ'IFI-

nacbh B CTabUINbBHOM cogﬁgﬂuum Paﬂer'
Ecnu BO Bpems UcnbITaHUA NPUIOTOBNeHUA Nbaa Obin OAWH UMM HECKOINbKO NEePUO4OB PasMopaKMBaHUA N BOC-
CTaHORBMNEeHWs TeMnepaTyphbl, 3HepronoTpebneHwe npu TUMOBOW MpouUeaype pa3mMopaXUBaHUA MU BOCCTAHOBMEHUA
TemnepaTypbl, ONpeaeneHHoe B COOTBETCTBUM C NpunokeHnem D, BelMUTAIOT M3 4ONOMNHATENBHOMO aHepronoTpebneHus.
HononHuTensHoe aHepronoTpebneHne 4na U3roTOBMNEHUA ONpeaeneHHoro KonMyecTea NbAa BO BPEMS UCTbITAHWA

BbIMWCISAIOT MO cneayloLleli copmyne:
AEice test =(Eend ~ Estart)™ Patter * (lend ~fstart)~ ZAEqs (42)

roe A‘Eice-lest — OONONMHUTENbBbHOE SHBDFOI'IOTp96J'IBHME XonogunbHoOro npuﬁopa AnsA U3rotoerieHWA onpegeneHHoro Ko-
Nn4ecTBa Nbia BO BpeEMA NCNbITaHWA, Br-y;

E, it — NOKa3aHMA HaKoNNeHHoro aHepronoTpebneHua B Hauarne UCMbITaHWs No U3roTOBIEHUIO Nbia B COOTBETCTBMM
c onpegeneHvem B F.3.2.5, BT-y;
E g — NOKa3aHUs HaKOMMNEHHOro 3HepronoTpebneHns Ana WCMbITaHKa Mo W3rOTOBMEHWIO Nbla B CCOOTBETCTBUU C

onpepeneHuem B F.3.2.5, BT'y;
fter — 2HepronoTpebrneHne B cTabMNLHOM COCTOAHUM MOCMNE U3FOTOBMNEHUA BCETO NbAA B TEYEHME AOMYCTUMOro
nepuoaa ucnelTaHW aHepronoTpebnenns (B.3 unu B.4) B cooTBeTcTBUM C onpegeneHvem B F.3.2.6, BrT;
totart — BPEMS UCMIBITAHUA HAG MOMEHT Hajvana UCrbITaHnsA Mo W3rOTOBMEHWIO NMbAa B COOTBETCTBUM C ONpeaAerneHnem B

F.3.2.5, u;

— BPEMSI UCMNBITAHWA H8 MOMEHT OKOHYaHWA UCMBITAHUS MO U3rOTOBMNEHMWIO NbAA B COOTBETCTBUM C ONPEeAENEHNEM

B F.3.2.6, v

AE4; — pononHuTensHoe aHepronoTpebneHne B nepyuop pasmMopaxuBaHUA U BOCCTAHOBNEHNA TeMnepaTypbi B

cooTBeTCcTBUM ¢ npunoxeHuem C (C.5);

Z — Koa(hdWUMEHT, paBHbIA YMCny NEepUoAoB pasMOpaXMBaHUA M BOCCTaHOBMEHMA TemnepaTtypbl BO BPeMS U
nepen 3aBepLUeHNemM UCMbITaHNA Harpy3Kkn No M3roTOBNEHMWIO NbAa. 3TO 3HaYEHWE PABHO HYMI0 ANA XONoAWNbHbIX
npubopoB. He3 cucTemel pasmMopaxMBaHus (C COBCTBEHHBIM LLMKMOM YNpaBneHUs pasMmopaxuBaHMeM) U ecru
BO BPEMSA UCMbITaHUA NPUTOTOBNEHUS NbAa HET NEPUOAA Pa3MOpPaXKMBaHUA U BOCCTaHOBMEHUA TEMNepaTyphbl.

3atem Ha OCHOBE AaHHbIX UCMbITaHWI BEIMUCASIOT HOPMann3oBaHHOe 3HavYeHWe JOoMNoNHUTENBHOro 3HepronoTpe-
6neHunAa ons u3rotoBrneHna 1 kr nbaa no cnegyowen popmyne:

P

a

t

end

AEice_tast
ABy g ice = % (43)
ice—test
roe AEkg-ice* [ononHWUTeNbHoe 3HepronoTpebnerne xonoguneHoro npubopa ana uarotosnenna 1 kr nega, BT-y;
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AE;

ice-test — AOMNONHUTENBHOE 3HepronoTpebneHne xonoguneHoro npyubopa Ans M3roTOBNEHUSA OnpeneneHHoro Komu-

HYecTBa NbAa BO BPEMA UCMbITAHWA, Bty;

Mso.test — Macca BOfbl, NpEBpalLaemoil B nef, Kr.

Criefyiowme pacyeThl ABNATCA HeobAzaTensHBIMU U MOTYT BbITh MCNONB30BaHLI ANA Co3AaHus obLLero atanoHa
3a(pheKTMBHOCTU NPUIOTOBMNEHMA NbAa YCTPONCTBOM.

JHepronoTpebneHne npu npeepalleHu gobaBneHHoON BoALI B Neq AN NonyyeHusa onpeneneHHoro Konnmyectea
nbAa, N3roTaeNnMBaeMOoro BO BPEMSA MUCMbITAHWA, BEIYMCISIOT NO cneayrowen hopmyne:

c B [Mico-test (4186 Ty, +333,6 — g - 2,05) | o
ice-enthalpy 3,6 '
roe Eice_emh,alpy — 3Heprus, yaanaemas U3 BoAbl 4NA N3rOTOBMNEHUA ONPedenieHHOro KonMYecTsa fb4a BO BPEMSA UCMbITa-
HUA, BT-4 (B COOTBETCTBUM C (DU3NYECKUMM ONPEOENEHNAMM);
M e tost — Macca Bofbl, NpeBpallaemMoil B nej BO BPEMS UCTbITAHWA, Kr;

Tice — CPEAHAA TemnepaTypa KoHTeliHepa AN NPUroToBneHUs Nbia nocne 3asepLleHns UCTNbITaHUA NPUTroTOBNEHNS
neaa, °C (ata BenuyuHa fgomkHa 6eiTe MeHbLwe 0 °C);

mb — CPEAHAS HapyxHas TemnepaTypa Boaayxa B nepuog 6 4 o gobasneHvs Bogsl B pesepeyap (HavansHas Tem-
nepatypa Boasl), °C;

4,186 — KO3hPULMEHT AHTANBNUYECKOrO N3MeHeHWsa Boabl, K/ (kr-K) (B pasMopoXeHHOM COCTOAHUK);

2,05 — koa(hPUUKMEHT 3HTaNLNNYECKOrO M3MeHeHWs Boabl, K/ (kr-K) (B 3aMOPOXKEHHOM COCTOSHUN);

333,6 — koadhduUMEHT aHTanbNMYecKoro n3meHeHun gaabl Bogbl, KIk/Kr (Boga B nen);

3,6 — koachhuumeHT koHBepTaLuK kI B BTy (cfu - 1073).

T

a

MpumMmedaHue—B Ka4yecTBe eAMHWL, Macchl BbilLE UCMONMb3YHOTCA KMNOrpaMMbl, 8 BO MHOTUMX APYTUX MecTax B
HACTOALLEM NPUMNOKEHUM YKa3aHbl 3HAYEHUS B rpaMMax. B ¢BA3M ¢ 3TUM HeoBXoaMMO CNeauTb 3a UCMONb30BaHMeM noa-
XOOALWMX eOUHWLL M3MEpPEHNa.

06wyt achhekTUBHOCTL NpoLecca NPUroTOBINEHNS NbAa onpedensioT crieayolmm obpasom:

Ero.
Efficiency,q, = %ﬁ‘a"’y , (45)

ice—test

roe Efficiency, ., — 3peKTMBHOCTb NPUrOTOBIIEHUS MbAA AN YKa3aHHbIX OKpYXalolwen TeMnepaTypbl U Macchl U3ro-
TOBMEHHOro neaa (6e3 eauHnUbl — BT-4/BT4);

Eice-enlhalpy — 3HepruA, yaansemas M3 Bodbl ANS M3rOTOBNEHUS ONpedeneHHOro KonuyecTea fNbia BO BpeMs UCbITa-
HuA, BT-y;
AE, ¢ test — AONOMHATENbHOE 3HEPronoTpebneHne xonoaunbHOro npubopa AnA W3roTOBNEHUSA ONPEAENeHHOro Ko-

nUYecTsa Nbda Bo BpeMs UCnbiTaHus, Br-y.
MpumeyaHune—VamepenHoe aHadeHre Efficiency,., MoxXeT BbiTb GonbLue eanHALL.

F.3.2.8 PernctpupyeMble AaHHbIE U pacyeThbl

Cnegytolime 3Ha4eHUs OIMKHbI ObiTh BKMNOYEHB! B OTYET 06 UCNbITaHUM ANA KaXKO0 OKpyXKallen TeMnepaTypel,
Ons KOTOPOW M3MepsieTCA W YKa3biBAaeTCA 3HaYeHWe 3HepronoTpeGneHus nNpu U3roTOBNEHUN NbAa B YCTPOMCTBE NpUro-
TOBMEHWUS Nbaa pesepByapHOro Tuna:

- HaYanbHas mMacca pe3epByapa U OCTaTOYHOW BOAbI, KT,

- KOHEYHAsA Macca pesepByapa ¥ OCTaTO4YHOW BOAbI, KT,

- Macca BogHOI Harpysku, gobaBneHHo B pesepsyap, Kr;

- HOMMHanbHasa HapyxHas TeMmnepatypa, °C;

- Macca M3roTOBNEHHOMO NbAA, Kr;

- HAapyXXHasa TeMnepaTypa, uaMepeHHas 3a 6 4 4o Hadana ucneitanus, °C;

- ONUTENbHOCTb UCMbITaHUA NPUrOTOBMNEHWS Nbaa, M,

- MOWHOCTb B CTAaOUIIbBHOM COCTOAHMMW B KOHUE MCNbITaHus, BT;

- KOMTMYECTBO Onepaunii pa3mopaxuBaHusa B TeYeHWEe UCTLITaHUA NPUroToBNeHWs Nbaa (2);

- 3Ha4eHWe ALy, MCNONb30BAHHOE B pacyeTax (ecnv NpuMeHNMOo);

- ONOMNHUTENbHO. 3HepronoTpebneHe ANA NPUroToBNeHnA nbda AE, . .. B COOTBETCTBUW C ONpeaeneHnem B
F:3:2i7

- [IOMOMHUTENBHOE BHEPTONOTPEGNEHNE HA KUMOTPAaMM U3rOTOBMEHHOTO Nbaa AEyg o, (BT u/kr) B cooTBeTCTBUM C
onpepeneHnem B F.3.2.7.

B otyeT 06 ucnbiTaHUM CreqyeT BKIYMTL Cleayowme napaMeTphb:

- 3HEeprnA, yaoaneHHas U3 BoAbl AnNA NpUrotoBneHnA nbaa E

ice-enthalpy: B COOTBETCTBUNM C onpeaeneHnem B F.3.2.7,

Bry;
- Efficiency,,, — 2(EeKTUBHOCTL NPUrOTOBMNEHUA MNbAa ANA KaXO0W yKkasaHHOW OKpyXalolweih TeMneparypbl Uc-
nbiTaHuin B cooTBeTcTBKKM ¢ F.3.2.7.
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F.3.2.9 JobaeneHne aBTOMaTUYECKOro NPUroTOBNEHWA NbAa K eXxeHEBHOMY 3HepronoTpebnexHunio

B HacTosLemM npuroxkeHUM onucaHa oueHka HapacTalolero aHepronotTpeéneHusa ansi aBTOMaTUYeCcKoro npuro-
ToBneHwsa nbaa. NoTpebHoCTs NoNnb30BaTenei B U3roTOBMEHWM NbAa CUITbHO BapbWMPYeTCA Ha PErMoHanbHOM YPOBHE,
MOTOMY YTO OHa 3aBUCUT OT KNMMaTa, Ce30Ha 1 YCNOBWIA B MOMELLEHUN, a Takke OT NPUBLIYEK Nonb3oBaTens. Takum ob-
pasoMm, M3MEepPEHNs HapacTaloLero aHepronoTpebneHns Ana NpUroTOBNEHWA NMbAa COrMacHO HACTOALLEMY NPUMOKEHWIO
0BbIYHO MacLITabMpyOTCA Tak, YToObl NoTpebneHue nbaa bonee TOMHO COOTBETCTBOBANO PervMoHanbHeIM TPeDoBaHUAM.

Ecnu permoHansHas oLeHka notpebneHus neaa ykasaHa B KUNorpaMmax B [eHb, BO3AEWUCTBUE JHEBHOMO 3Hepro-
noTpebneHus Npu 3afaHHON HAPYXXHOKW TemMmnepaType MOXHO OLEHUTb Crieayownum obpasom:

AEice-making =AEkg-ice * Mice-making - (46)

10 AE e making — ACMONHUTENBHOE MOTpeGneHne SHEPrv XONOANTLHBIM NPUGOPOM MU N3TOTOBNIEHUN M, o maying KT
nbAa B AeHb NPU yKasaHHOW HapyXHOW Temneparype, Bru/cyT;

AEkg_ice — NpubnManTensHOe OOMNONHUTENLHOE NOTPEDBNeHNe SHEPT XONOoAUNbHBLIM NPUGOPOM NPY M3rOTOBNEHUN
1 kr nbaa, BTy, B cootBeTcTBUMM ¢ F.3.2.7;
Mce_makmg — Macca Bogbl, NpeBpallaeMon B Nea, Kr/cyT; 9TO pervMoHanbHbIi hakTop.

3HadeHve AEice_making MOXXHO NPUBaBUTE K 3HAYEHWIO AHEBHOTO 3HepronoTpebneHna Ana oLueHKU 3Ha4YeHs ane-
MEHTa, CBA3aHHOro ¢ ucnonb3oBaHuem. Ecnv McnonbayloT 3Ha4yeHnsa AnA OKpyXKakuwen Temnepatypbl 16 °C v 32 °C,

rofoBon KoadPUUUEHT MOXKHO BblpasuTb cregylowumM obpasom:

AEice-making-annua\l = f{AEice-makinng A“-:ice-n*naking32C} . (47)
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MpunoxeHue G
(o6azaTtensHoe)

OnpegeneHune 3dphpeKTUBHOCTU 06paboOTKK 3arpy3Ku

G.1 Uenb

[aHHOe ucnbITaHne nMpegHasHayeHo ANA KONMMYECTBEHHOW OLUEHKM OONOMHUTENBHOrO 3HepronotTpebneHns xono-
OunbHoro npubopa Ans yaaneHus U3BECTHOMO KONMUYECTBA 3HEPTUW, COAEPallelca B TENMNOW Boge, NOMELLaeMol B
He3aMopaXWBarLmWe U/ HU3KoTeMnepaTypHble OTAeNeHWs onpeaeneHHbiM obpasom. OTHOLLIEHUE 3HEPrUM B BOJE
(ynansemown) K JOMONHUTENBHOW 3Hepriuv, notpebnaemon xonogunbHbIM NPpUBOPOM, UCMONbL3YEeTCA ANg onpeaeneHusa
3adhcheKTUBHOCTH 0O6PaBOTKKU 3arpy3Ku.

Llens ucnbiTaHua adpcpekTUBHOCTM 06paboTKu 3arpy3KkK 3aknioyaeTcs B NMPOBEAEHUN KONMMYECTBEHHOW OLIEHKK
HapacTalLero M3MeHeHns aHepronoTpebneHrsa Npyv BO3AENCTBMM NONb30BaTENA HA XONOAUNbHbIA Npubop, Hanpumep,
NPy OTKPBITUU OBEpPELl ¥ OXNaKOEHUM TennbIX NPOAYKTOB M HAaNWUTKOB. JTW AaHHbLIE MOXHO WCMOMb30BaTh B COMETAHWN C
OaHHBIMU UCMBITaHWIA C 3aKpbITEIMU ABEpPLAaMU Ana nony4yeHus obliei oueHkn aHepronoTpebneHus, 6onee TouHo oTpa-
Xarowen dakTuyeckoe UCNorb3oBaHne B pasHblX permoHax. [ns ncnonb3oBaHusa 3HadeHus adppeKTMUBHOCTU obpaboT-
KW 3arpy3ku Heob6xoQuMo OLEeHWUTbL TUMOBYIO MONb30BaTENLCKY 3arpy3ky AnsA permoHa. OBbIYHO Ans 3TOro nyylle Bce-
ro NogxoasaT pervoHarnbHble NporpaMmbl U3MEPEHUA NapaMeTpoB KOHEYHOro MCNosnb30BaHuA. Bo3nencTeue oUeHOYHOM
pervoHansHOM 3arpy3ku Ha aHepronoTpebneHne KOHKPETHOrO XONO4UNLHOMo NpMBopa MOXHO OLEHWTL MO 3HAYEHWIO
3chcheKTMBHOCTU 06paboTKM 3arpy3KNn, ONPeLeNeHHOMY COMMacHO HacTOALLEMY NPUNOXKEHUIO.

Ecnu gaHHbBIR KOMNOHEHT HE YYTEeH B perMoHankHbIX cTaHgapTax U TpeboBaHMAx K MapkUpOBKe (T.e. ecrnu 3arpyaka
paBHa HyrnK), ANA COOTBETCTBYIOLLMX PETMOHOB AaHHOE UCMblTaHne NpoBoauTh He TpebyeTcs.

Ecnu nocTaBLMK NpefocTaBnseT faHHbIe UNKW OenaeT 3asBneHus no adpheKTMBHOCTH 06paboTku 3arpy3ku, OHK
[OMKHbI BbITh OCHOBaHLI HA U3MEPEHUSIX, BBINMOMHEHHBIX B COOTBETCTBUM C HACTOALLMM NMPUNOXKEHVEM.

[MprnmeyaHue—[na xonogunbHeIX NPUOOPOB C HE3aMOPaXUBAKLWKUMU ¥ HU3KOTEMMNEPATYPHbIMU OT-
AeneHnsaMn HacTosLWwee NpUNoXKeHUe ycTaHaBNMBaeT METOA, MO3BONAOWMA M3MEPUTL KOMOMHWPOBaHHY0 adchekTnB-
HOCTb 06paboTku 3arpy3kun Ans oboux orgeneHWn. [aHHyo npoueaypy B NpuHLUMNE MOXHO Bbino Bbl Mcnonb3oBaTb
Ansa nameperns adppeKTMBHOCTM 06paboTKK 3arpy3KM No OTAENBLHOCTY AN He3aMopaXUBaloLero 1 HuU3KoTeMnepa-
TYPHOTO oTAeneHus.

G.2 O6Lee onucaHue

XonoaunbHbIA Npubop paboTaeT B cTabUNbLHOM COCTOAHUM C HACTPOMKaMWU YCTPOWCTB ynpaBneHUs Temne-
paTtypon, Brnu3kuMmn K COOTBETCTBYIOLLEN LieneBol TemnepaType And 3HepronoTtpebneHvsa, ykazaHHon B Tabnvue 1
AN Kaxgoro orgeneHus (CM. NyHKT 5.1). HacTpoWkn ycTpoOWCTB ynpaBreHUA TeMnepaTypor A0MKHbl ocTaBaTbea be3
M3MEHEHUI B TeYeHWe BCero BpeMeHU UcnbITaHui 3¢pheKTUBHOCTU 06paboTKY 3arpy3ku.

OnpepeneHHas macca BoApl (B 3aBUCMMOCTM OT 06 beMa He HU3KoTeMNnepaTypPHbIX OTAeNeHUI /M HU3KoTeM-
nepatypHbIX OTAENEeHU) NOMELLAETCA B UCMbITATENbHYI0 KaMepy C XonogunbHbIM NpUBopoM 1 OCTaBnseTcs Tam,
noka He AOCTWUIHET OKpYXarLeih TeMnepaTypbl UCNBITaHUA.

MNMocne AOCTUKEHMA yKa3aHHbBIX YCMOBWI ABepLa camoro BonbLIOro He3aMopaXXMBaLWEro OTAeNeHNs OTKpbIBaeT-
CA Ha yKasaHHbI Nepyvos BPEMEHU, M KOHTEWHEPLI C BOOOW NOMELLAIOTCH B yKa3aHHble MecTa. 3aTeM Ha yKasaHHbIA ne-
pvog BpeMeHW OTKpbIBaeTCA ABepLa caMoro 6ombLLIOro 3aMopaXvBatowero oTaeneHus, 1 3anofHeHHble Bogol diopMbl
AN NbAa NOMELLANTCA B yKa3aHHbIE MecTa.

XonoaunbHbIW Npudop paboTaeT, Noka He JOCTUTHET CTabUNBLHOTO COCTOAHUA C TOYKW 3peHUs Temnepartypbl 1
aHepronoTpebneHunsn. CobpaHHble AaHHBIE UCNONB3YIOT ANg onpeaeneHnus adgheKTUBHOCTU 06paboTKU 3arpy3ku npu
yKa3aHHOW Hapy»XHon Temnepatype. A heKkTUBHOCTL 00paboTKK 3arpy3kn onpeaensioT Kak oTHoleHWe obpaboTan-
HOW TEMNNOBOW HAarpysku U3 Bogbl (yoaneHHoW) M OONOoMNHUTENBHOIO 3HepronoTpedbneHus (cBepx aHepronoTpebrneHus B
cTabunbHOM COCTOAHMMW) XonoAunbHOro Nnpubopa 4nA ero oxnaxKgaeHus.

OB6Lwwmit Noaxoa K 3amepeHusM 1 NocnedyoLMil aHanua ¢ KOHUENTyanbHOW TOYKW 3peHUs NOX0XK Ha onpedeneqHue
aHepronoTpebneHns npu paamopaxvBaHUM U BOCCTaHOBMNEHWU TEMMNEPATYPbI B COOTBETCTBUM C npunoxexHmem C.
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MowHocTb
JonycTuMelii nepuoa, pasMopa)vBaHuA O6paboTka Harpysku
W BOCCTAHORMEeHWA Temneparypsi
Mepwon Mepuon
| | || Fatter
_—
Mepuon cTabunbHOM

cocTosHuA B.3 unn B.4

o

BpeM—n

PucyHok G.1 — KoHuenTyansHasa unnoctpaumnsa neneitaHna agodekTUBHOCT 06paboTkM Harpyaku

MpumeyaHune— Mnnoctpauus pasmopaxveaHua nepen 3aeepluieHneM obpaboTkM Harpysku npyMeeneHa Ha
pucyHke G.5. Pabo4yre npumepbl NpuBeaeHbl B MPUNoXeHun |.

G.3 HacTtpoiika, obopygoBaHve U NoaroToBKa

G.3.1 O6bwme nonoxeHun

McnblTaHusa NPOBOOAT MPU OKPYXaloLWMX TeMnepaTtypax ucneitaHui 16 °C n 32 °C.

Ecnwn ucnbitanne adppekTmBHOCTM 06paboTKM 3arpy3Kn MCNOMb3YETCH B KAYECTBE OCHOBaHWA ONA 3asBNeHns
NPOM3BOAWTENS, CpefHsAs TemnepaTypa BCeX OTAeNeHWNn, MCMonb3yemMblx 0N 0BpaboTkM Harpysku Npu WMCMeITaHWAX,
OomkHa BbiTb HA YPOBHE UMW HKE YPOBHA COOTBETCTBYHOLLEN LieneBoW TeMnepaTypbl, ykazaHHon B 5.1, ana paboTkl B
CTabUNbHOM COCTOAHMMW Nepeq Ha4anom ucnelTaHnsa addekTuBHOCTU 06paboTKK 3arpy3ku.

MpwumeyaHune— Bce 3Ha4eHWs TeMnepaTypbl, YKazaHHLIE B HACTOALLEM MPUMNOKEHUN, OTHOCATCSH K YCNIOBUAM
CTaBMNbLHOro COCTOSAIHWUSA W HE BKITIOYAKOT TEMMEpPATypHOE BO3OENCTBME NEPUOAOCE pasMopaXUBaHUA M BOCCTaHOB-
rieHUs TeMnepaTypsbl (MpU HANU4YKUK).

Mpw NPOBEPOYHBLIX UCMEITAHUAX TEMMNEepPaTypbl BCEX OTAENeHWI, NCnonk3yeMblx Ans obpaboTkn Harpy3ku npu uc-
MbITAHMAX, OOMKHbI HAXoOWTbCA B gvanasoHe + 1 K oT cooTBETCTBYIOLLEN LeneBOoW TemnepaTypbl Npy pabote B cTa-
OUNBLHOM COCTOSHUM OO0 UCMbITaHWUs 3¢hpeKTMBHOCTHM 0OpaboTku 3arpyaku. PesynbtaTthl ABYX UCMbITaHU adphek-
TUBHOCTU 0BpaboTKW 3arpy3ku MoryT GbiTe MHTEPNONWMPOBaHLI A0 3HAYeHWs ANA UeneBOW Temnepatypesl Havbonee
XOMNOQHOro oTAENEeHUs, OQHaKo Ans OAHON U3 TOYEK UCTbITaHWsA BCe OTAeneHus, ucnonb3ayemMele Ans obpaboTkv Harpys-
KW MpW UCMBITAHWW, JOMKHBI UMETL LieNeBYH UNKU Gonee HU3KYH TeMnepaTypy.

B AaHHbBIN NYHKT BKAKOYEH NPUHLMI, COFMAacHO KOTOPOMY NPOW3BOAUTENb MOXET AenaTk 3aasrneHus ob adidekTrB-
HOCTW 06pPabOTKKM 3arpy3KM HUXKE ONTUMATbLHOTO YPOBHA (T.€. AN COCTOAHWA C TEMNEPATYPON HEMHOMO HUXKE LieneBoWn
TeMnepaTypbl). 3TOT NPUHLUMN YCTAHOBNEH A5 UCTbITAHWIA 3HepronoTpebneHnsa cornacHo pasgeny 6 Ana ogHOW TOYKK
UCNbITAHUA 3HepronoTpebneHus.

Mo BO3MOXKHOCTK, ANA 3arpy3Kku B He3amopaXvBalowWweM oTAeNeHnn crneqyeT Ucnonb3oBaTth 3 Nonku (CMm. pucy-
HoKk G.2) B TakoW KOHurypauuu, YTobbl BbINOMHANUCE CrieayroLmne YCroBus:

- parink TMP5 Haxoaurcs Haf MOMKOW 3 (HWKHEN) 1 NOA NOMKoW 2;

- nat4uk TMP, HaxoOunca Hafd nonkow 2 1 nogd nonkon 1;

- natyuk TMP, Haxoouncs Hag nonkow 1.

MpumeyaHue—lNonka 3 MOXET BbiTb HYKHEW MONKOW YCTPOWCTBA UMW BEPXHEN MOMKON AOMOMHUTENBHOrO
OoTCeKa, HanpumMep oTceka ans pykToB.

G.3.2 OGopynoBaHue

B HezamopaxnBaloLWMX OTAENEHUAX B KAYECTBE KOHTEWHEPa UCNOMb3yT TOHKOCTEHHYH MNacTUKOBYHD BYThINKY
M3T (unn aKBMBaANEHTHOrO Matepwnana) HoMMHanbHbiM 06 bemom 500 mn. Paamepel NONUITUNEHOBOW BYTHINKWA AOMXKHEI
cocTaenaTe He Gonee 220 MM B BbICOTY U He 6onee 90 MM B LWUMpUHY (OuameTp). Bece ByThINKW JOMKHBI MIMETb OAUHAaKO-
Bble pasMmepbl U hopmy. Kaxgaa ByTeinka gomkHa BbiTe 3anonHeHa NUTEEBOW BOACHW, Kak YKasaHO HUXKE.

MpumeyvaHue—IN3T — tepedranar nonuatuneHa. byteinku MN3T — niobble foCTyNHbLIE B Npogaxe Oy Thinku
HOMWMHanNeHOW emKocTelo 500 mn. OHW cogepaT yKasaHHYK Maccy nuTbeBoW BoAdbl. [pegnoyTUTENbHO UCMOoNb30oBaTh
OyTbinku MN3T ¢ KBagpaTHBIM CEYEHNEM, MOTOMY YTO OHW HE NEPEeKaTLIBAKTCH, ECINN MX NOMOXUTL Ha BOK.

B HM3KOTEMMEepaTypHbIX OTAENEHUAX B KAYeCTBe KOHTEWHepa MCNonb3yT (hopmy ANA NbAa ¢ HOMUHAIBHbLIM
paboynm o6Lemom okono 200 Mn Ha NOTOK.

®opMbl 4nA nbaa 06b14HO BXOAAT B KOMMNEKTaUWo HOBbIX MpubopoB. Micnonbayemble 4na aToro nenbitaHisa dop-
Mbl AN NbAa OOMKHBI MMETb BO3MOXHOCTE XpaHnTe 200 mn Bogdkb! 6e3 pucka pasnuea. PekomeHayeTcs ucnoneb3oeaTb
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NOTKWM HOMMHAaIbHBLIM pazmepoM npuMepHo 120 mm x 275 mm x 40 mMm. PopMbI ANA NbAa MeHbLUEro pasmepa MoXHO
MCMOMb30BaTh, ECMNK NOTKA PEKOMEHOBAHHOIO pa3Mepa He NOMELLATCA.

[ns Bcex 3arpy3o0k cnegyet UCNonb30BaTh NPECHY MUTLEBYID BOAY, NPUIOAHYH ANA ynoTpebneHns 4enoBekom,
be3 gobaBneHus raza (T.e. HErasMpoBaHHY0), KpacuTeNen N MHbIX A06aBOK.

IonyckaeTca ucnonb3oBaHWe NUTLEBOW BOALI M3-Nof KpaHa. CneayeT naberate MCNONb30BaHWUA YUCTON AUCTMMMK-
pOBaHHOW BOALI B chopMax AnA NbAaa, NoToOMY YTO NMpU HEKOTOPLIX YCIOBMAX OHA NMOX0 3aMep3aeT.

G.3.3 KonnyecTBO 0OpabaTbiBaeMoi BoAbI

G.3.3.1 He HM3KOoTEMMNepaTypHble OTAeNeHus

O6wmit 06bem Bcex He HU3KOTEMMepaTYPHbIX OTAENeHui U oTcekoB cknaabiBakoT. Macca Bogbl, foGaBnsemMoi
B camoe Donbluoe He HU3KoTeMnepaTypHoe oTAeneHue, [omkHa coctasnaTe 12 r Bogbl Ha Kaxabld NUTp obLlero cym-
MapHOro o6LemMa He HU3KOTEMMNepaTypPHbIX oTaeneHU. ITo COOTBETCTBYeT oaHoM ByThinke MN3T Ha 41,7 n Hesamopa-
XMBaLLero obbemMa unv 4actu atoro obvema.

Ecnu obwmnin o6 beM He HU3KOTEMNepaTypPHLIX OTAeNeHW cocTaBnseT MeHee 41,7 1, BcA Boda nomeLlaeTcs B
oaHy 6yTeinky MN3T. Ecnn obwmini o6bemMm He HU3KOTeMMepaTypPHbIX oTaerneHu coctaensaeT bonee 41,7 n, HO MeHee
83,4 n, Bca Boaa nomMellaetca B Aee OyTbinkn MN3T B paBHoM o6beme. Ecnm obwmin 06 bem He HU3KOTeMNepaTypPHbIX
otaeneHun npeebiwaet 83,4 n, (500 +1) r Bogbl NnomellaTca B kaxxayo ByTeinky 3T, noka ocTalolleecs KONMMYECTBO
Boabl He ByaeT coctaenate meHee 1000 r. OcTawulyloca maccy Bogbl CredyeT paBHOMEPHO pasfendTb Mexay ABYyMs
ocTaBLuMMuce ByTeinkamu M3T.

B ot4eTe 06 ucnbiTaHWKM criedyeT ykasaTs 00LUYy Maccy BoAbl, MOMeLLaeMoli B caMoe DonbLIoe He HAZKoTemne-
paTtypHoe oTaeneHue, 1 konuyectso ByTeinok MN3T BMecTuMmocTeo 500 mn.

G.3.3.2 3amopaxuBatowe oTaeneHus

Obwuin 06 bLeM BCEX HU3KOTEMNEepaTypPHLIX OTAeNneHWn U OTCEeKOB cknageiBatoT. Macca Bogpl, nobaBnsemMon B
camoe GonblUoe HU3KOTeMNepaTypHoe oTAeneHne, JoMKHa COCTaBNATL 4 I BoAbl Ha Kaxabli NuTp 0bLLero cymmMapHoro
o6bemMa HU3KOTeMIMepaTypHbIX oTAeneHWn. OTO COOTBETCTRYET 0AHON chopMe AnA neaa Ha 50 n o6bema HU3KOTEM-
nepaTypHbIX OTAENeHUN 1N YacTb 3Toro obbema.

Ecnu obwimi 06beM HU3KOTeMNepaTypHbIX OTAeNeHUN cocTasnsaeT 50 N unu MeHee, BCA BOAa NomeLlaeTcd B
ogHy chopmy ana neaa. Ecnv o6 bemMm HU3KOTEMNepaTyYpPHLIX oTaeneHU coctaenseT bonee 50 n, Ho He Bonee 100 n,
BCH BOAA PaBHOMEPHO pacnpedenaeTcs Mmexay oeyms chopmamm gnsa nega. Ecnv o6bemM HU3KoTeMNepaTypHbIX oTAae-
nenwn npesbiwaet 100 n, B kaxayto hopmy ansi nbaa nomeluaerca npumepHo 200 r Bogkl, Noka ocTaloleecs konude-
cTBO BOAbl He Bynet coctaensTe MmeHee 400 r. OcTawLyoca Maccy Bofbl crneflyeT paBHOMEPHO pasfenuTbe Mexay AByMSA
ocTaBwMMUCH hopMamu Ans nNbaa.

B oTtuete 06 ncneitaHuy cnegyet ykasaTe obLmi o6bem Boabl, NoMeLLaeMol B camoe 6onblioe HU3KoTeMnepa-
TypHOe oTAeneHue, U Konudyecteo hopM AndA nbaa.

G.3.4 MNonoxeHWe BOOHOW 3arpy3kyu B OTAENEeHUAX

G.3.4.1 lNonoxeHne B HE3aGMOPaXNBAIOLWNX OTAENEHUAX

Byteinku M3T, onncanHble B G.3.3, 4OMKHbI pazMeLLaTbcs B CaMmoM BOMNbLIOM He3aMopaXUBaKLWEM OTAENEHUN,
Kak nokaszaHo Ha pucyHke G.2.

Mpu HanW4umn BepTUKansHOro 3asopa B 250 MM unu Bonee Hag ykasaHHOW nonkou ByTeinku [N3T gomkHe! ycTaHas-
NMBATLCA B CTOAYEM MOMOXEHUN CNeayoLLnM obpasom:

- nepBas byTbiNka Ha KaXK4ol NorKe C KaXa0W CTOPOHLI J0MKHA NOMELLATLCA KaK MOXHO Brvbke K obnuuoBke oT-
OerneHua ¢ 3a30poM npumepHo 25 MM oT BoKoBOW 0BNMLIOBKM;

- AONOMHUTENbHbIE BYTHINKMA MOMYT YCTAHABNMBATHCSA B 3TO NONOXEHWE Ha rmyBbuHy B ABa MW TpU psga C CoXpaHe-
HWEM 3a3opa NpPMMepPHO 25 MM mexay ByThinkamun 1 nepegHen u 3agHEN YacTbio MOFKKA UMW FPaHuLbl Harpy3Ku;

- ecnv B 3TOM MonoxeHun Tpebyetca Gonble ByTbINOK, 4ONONHUTENBHLIE pAabl ByThiNok (No mepe Heobxoaumo-
CTW) NOMeLLaTCA BnrKe K LeHTPY OTAENeHUs C COXPaHEHUEM MHTEpBAana MeXay pagaMi NpUMEpPHoO 25 MM;

- Bce DYTbINKM JOMKHBI pacrnonaraTeCca no LEeHTPY OT NepeaHel CTOPOHLI K 3aAHE Yepes paBHble MHTepBanksl Ha
nonke B COOTBETCTBYHOLUMX pAaax (C y4eTom Kpas Nonku 1 nobbix orpaHUYeHMIA 3arpy3Ku, KOTOpbIE MOTYT NOBAUATL Ha
rnyouHy);

- mobon ByTeinke gomkHbl obecnevnBaTe paccTosHue 0o Nboro gaTtymka Temneparypsl oTaeneHus 25 mm B nio-
Bbom HanpaeneHuu.

Mpw Hanu4Mu MeHee 25 MM BepTUKaIbHOro NPOCTPaHCTBa Haf yKasaHHOW nonkow ByTeinku MN3T knagytcs 6okom
Ha YKasaHHY NONKY Tak, 4ToObl UX KPbILWKK (MpobkK) BeInNK HanpaeneHsb! B CTOPOHY ABepLbl OTAeneHua (NepedHeit) Ha
crnegyrLwmx No3numax:

- nepBasa OyTbINKa Ha KaXK40W NONKe C KaXaoW CTOPOHLI A0MKHA NOMELLATLCA KaK MOXHO Brvxe K obnuuoBke oT-
OerneHuA ¢ 3a30poM NMpumMepHo 25 MM OT BOKOBON OOMULIOBKM;

- ecnv B 3TOM NonoxeHun Tpebyetcs Bonblue BYTBINOK, AONONHUTENLHEIE paAabl ByTEINOK NomellalTea Bnuke K
LEHTPY OTOeNeHUA C COXpaHEHEM UHTepBana Mexay byThinkamu npuMepHo 25 Mm;

- HEe JONYCKaeTCA cKnaabiBaTh DYTLINKK WTabenaMy unn pasmeLathb UX Tak, 4ToObl OHU ConpuKacanucs;

- ntobon ByTbInke OoMmkHbI obecnevmMBaTh paccTosHWe 40 Nboro gatyuka TeMnepaTypbl oTAeNneHUA 25 MM B Mio-
Bbom HanpaeneHuu;

- BCce OYTBIKKW OOMKHbI BbITE pacnonoXeHbl Tak, 4YTobbl MX Kpblwka (Mpobka) BGbina opMeHTMpOBaHa B CTOPOHY
nepenHei YacT MOMKWU WM OrpaHuyMTens 3arpy3kun nonku. [na HernyBboKMx Momok opueHTauuio ByTbINOK MOXKHO
N3MEHUTL, YTOBb! HUKAKasA YacTb HE BbIXoAwWna 3a npegerns! NepeaHel YacTv MOMKU UMM OFPaHUNMUTEnNs 3arpy3Ku, npu
3TOM HYXXHO COXPaHATL 3a30p B 25 MM OT JaTYMKOB TEMMNEPATYpHI.
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Bce GyTbinku cnegyeTt noMellaTe B NONOXeHWe, B KOTOPOM OHK ByayT MUHUMAaNbHO OrpaHUYMBaTh NMOTOK BO3OyXa
M3 BO3OQYXOBOAOB UMW BEHTUNALMOHHBIX OTBEpPCTUI. B cnyyae HeBo3MoXHOCTU nomellats OyTeinku M3T B ykazaHHble
NO31LMKN HYXXHO BblOMpaTh aKBMBaNeHTHbIe No3uuUuK. [1pr MCNONb30BaHUN IKBMBANEHTHbIX NMO3WLUKMA UX HYXKHO yKasaTb
B oT4yeTe 06 ucneitanuax. Ecnu ByTeinku M3T notpebyeTca pacnonokuTe MHadye B CBA3M C OrpaHuyYeHnssMu cBoboaHoro
MEeCTa, OHWM AOMKHbI OCTaBaTbCA HA TOW e MOJKe U pacrnonaraTbCs Kak MOXHO Bnmke K ykasaHHOW No3numm.

ByTeinku MN3T cnegyeT nomMeLlaTs TOMNLKO Ha MOMKKW, PacroNOXeHHbIE HENOCPeACTBEHHO MO NO3ULMAMN JaTYMKOB
Temnepatypsl TMP,, TMP, u TMP. [lononHuTenksHele MonKu, KoTopsie MOryT ObITe B NpuGope, rHopupyoTes. ByTbinku
M3T cnenyeT nocnenosBaTensHO NOMeLLAaTb Ha criegyrLmne No3uumMn Ha NonKax, Nnoka He ByoyT pazMeLlleHbl Bce DY TbINKK:

- no ogHon ByTeINke Ha nocnegoBaTensHocTb nosvunin ABCDEF;

- NOBTOPATL NOCNeO0BaTENbHOCTEL pa3MeLleHns, Noka He DyayT pasMelleHbl Bce BYThIMKK;

- ABE YacTU4HO 3anonHeHHksle ByTeinku MN3T (ecnu NnpuMeHVMO) NOMELLAKTCH Ha NOCNeAHWe ABEe NO3NLK;

- BCE NO31LUWK OTMEYalTCs B oT4eTe 06 NCNbITaHUsX.

MpumeyaHue — YkazaHHana BbllLE NOCNEA0BATENBHOCTL UCMONL3YETCH ANA OonpeieneHns No3uumMm unu pac-
MONOXEHUS Kaxaon Oy TeInkM. ByThiNkKM MOXHO 3arpykaTh B NiOB6OM Nopszke Ha ykasaHHbIE NO3ULUK NMPY UX pa3MeLLEHNN
B HE3aMOpaXkMBaIOLLEM OTAeneHun cornacHo nyHkty G.4.2. B npumepe, nokasaHHoM Ha pucyHke G.2, npw pa3meLleHum
10 6yTbinok M3T no gee ByThinky ByayT pasmelleHsl Ha nosuumax ¢ A no D 1 no ogHo Ha no3vumax E u F.
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n puMeHYaHne — B xonogunsHom npwﬁope MOryT ObITh AONONHUTENBHBIE NONKW, HE NOKa3aHHblE Ha PUCYHKE.

PucyHok G.2 — PacnonoxeHue nonok 1 nocnenosatensHOCTb 3arpy3ku (npumep ¢ 10 ByTeinkamu MN3T)

(G.3.4.2 MNonoxeHWe B 3aMopaXnBatLWnX OTAENEHNAX

Qopmbl ANA nNbaa, onucadHele B G.3.3, AOMKHbI BbITe pasMelleHbl B caMoM G0MbLLIOM 3aMopaKMBatoLWeEM OT-
JerneHwu, Kak nokasaHo Ha pucyHke G.3. Ecnu camoe GonblUoe HU3KoTeMNepaTypHOe OTAeneHne CoAepXUT MOMNKA U
Awnkn, chopMbl AnA NbAa creayeT pasMeLlath Ha MorfKax, a He B Alukax (Mnv KopanHax), HacKOMbKO 3TO BO3MOXKHO.

Mepeyto dpopmy AN NbAa Ha CAMOM HUKHEM YPOBHE MOMELLAIOT Ha MPOTUBOMONOXKHY CTOPOHY MO OTHOLLEHWMIO K
Aardmkam TMP, , n TMP, 5 1 MakcumanbsHo 6n13ko k 06NnLoBKe 0TAENEHUA C COXpaHeHWeM 3a3opa pasmepoM NpUMepHo
25 mm. [JononHuTensHele hopMbl AnsA nbaa aobaenaoTes pagoM ¢ npeabiayller popmMon ans nbaa ¢ coXxpaHeHuem
3azopa npuMepHo 25 Mm mMexay hopmamu ana nbga. Popmel Ana nNbga MoryT ObiTe OPUEHTMPOBaHLI NBbIM 0bpa-
30M, 06ecneYymBaloLLIMM MaKCUManksHoe yYBenuyeHue Yyiucna hopM Ha KaxaoM YPOBHE C cOXpaHeHWeM BCeX He0bXoauMbIX
3a30pOB.
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Ecnu Ha HWKHWUIA YPOBEHb HEMb3A YCTaHOBUTL Donblue diopM Ansa nbaa (T.e. ecnu Tpebyemoe YMCrno NPUBOAUT K
TOMY, YTO 3a230pbl 40 NO3ULMIA AATYMKOB TeMnepaTtypel 6yayT coctaBnsate MeHee 25 MM BO BCEX HAMpaBneHusax), opmMbi
ANA NbAa HYXHO pasMellaTb NocneqoBaTeSibHO Ha CNeayLmnX AOCTYMHBIX YPOBHAX (N0 Mepe HeobxoaumocTu).

[Mpun HEOBXOOMMOCTM NOMECTUTE thopMbl ANA NbAA HA MOMKY HUBKE NO3ULKMKA LLEHTPankHOro Aatyuka TeMneparyphl
(Hanpumep, TMP,, TMP g unn TMP 5, cMOTpsa 4TO NpyMeHUMOo), Nepsas (popMa anA Nbaa NnoMeLLaeTcs pPAaoM ¢ Nesoi
CTEHKOW, BTOpas chopma ANA Nbaa NoMeLLaeTca paaoM C NpaBor CTeHkon. [lononHWTensHbie hopMbl ANA NbAa Ha 3TOM
YpOBHE (ecnv TpebykTcsA) NOMELLATCH NooYEpPEnHO BrKe K LIEHTPY HA PacCTOSHUKM NPUMEpPHO 25 MM Apyr OT gpyra v ¢
3a30poM He MeHee 25 MM oT mboro Aatyvka Temneparypsl B TI0OOM HanpaBneHuu.

[Mpu HeobxogMMOCTH NOMECTUTE QOPMbI AN NbAA HA NOJIKY, PACMONOXKEHHYIO HUKE NO3NLUKA BEPXHUX AaTYUNKOB
Temnepatypbl (Hanpumep, TMP,, 1 TMP, ), nepeasa cdopma Ana nbga noMeLLaeTcs ¢ NPOTUBOMNONOXHOW CTOPOHbI OT
aaruunkoB TMP, 5 u TMP, 4 1 kak MOXHO Brivke K CTeHKE OTAeNeHUsi C COXpaHeHnem sasopa npumMepHo 25 mm. [lononHu-
TenbHbie hopMbl ANA Nbga (ecnu TpebyrTca) 4obaBnATCA PAAOM ¢ Npedbliayllelr (popMonr AnA NbAa ¢ COXpaHeHUeM
3a3opa okomno 25 MM mexay chopmamMu Ans nbaa.

Ha kaxxgom ypoBHe Bce thopMbl ANA NMbAa HAXOAATCH HA PacCTOSHUWA MPUMEPHO 25 MM OT CTEHKW OTAENeHUsA U
Apyr ot Apyra.

[Bee yacTuyHo 3anonHeHHbIX opMbl ANA NbAa (eCnv NPUMEHMMO) NOMELLAITCS Ha MocnedHue ABe Mo3uumu
(camble BepXHUME).

He ponyckaetcsa cknagbieaTte hopMbl ANA Nbaa WTabenamu uny pasMmellaTs Ux Tak, YToGbl OHU conpukacanucs.

Pacctoaxue ot noboit chopmbl gnA nbga oo noboro gatymka TeMnepaTypbl OTAeNeHUA He OOIMKHO COCTaBMnATh
MeHee 25 mm B niobom HanpaBneHuu.

Bce cdhopmbl Ana nbga pacnonaralTca NO LUEHTPY B HanpaeneHUy OT NepenHer CTOPOHLI MOMKK K 3aHen (C yve-
TOM Kpasa NomnkKu 1 niobeiX orpaH4YUTenei Harpy3ku, KOTopbie MOTYT MOBAMATL Ha rMyOuHY) U HE JOMKHLI BLIXOOWTL 3a
rpaHvLbl NEPeaHEro Kpasi MOosKu.

Ecnu chopMbl ANA NbOa Haxo4ATCA B ALLMKE WUIKM KOHTEWHEPE, BHYTPEHHAS YacTb ALWMKA UMW KOHTEHepa OOMKHa
paccMaTpuBaThCA Kak BHYTPEHHSSA CTEHKA C TOYKW 3PEHNS pasMeLLeHuns.

MpumMmeyaHune—Hanpumep, ana 60MNbLWOM MOPO3UNLHOW KaMephbl B XONOAUNbHUKE-MOpPO3UbHUKe 06b-
emom 180 n Tpebyetcs 720 r Bodbl B 4 chopmax ana nbpa. BHYTpeHHWIA 3a30p MOPO3UNbLHOW KamMepbl COCTaBNaeT
600 mm. Moaunumn gatynkos TMP,, u TMP, 5 Haxogatca B 50 MM OT MpaBoi HUXKHEN CTEHKW. DTO OCTaBnAeT NpUMepHo
500 MM C Kaxk[OoW CTOpPOHbLI Ans pasmelleHus chopm ansa noaa. MNpumepHo 3 dpopmMbl AN NbAa MOXHO YCTAHOBUTL Ha
HKHeM ypoBHe (120 MM + 25 MM MUHUMYM KaXXObIA, NapannensHo 60KoBbIM CTEHKAaM), Tak 4To ogHy cbopmMy onsa nbaa
Hy»Ho BygeT ycTaHOBUTE Ha BepxHeM ypoBHe. Ecnu 6bl rnybuHa mopo3unbHoOW Kamepbl coctaBnana bonee 460 mwm,
Bbina Bbl BO3MOXKHOCTL NOMECTUTEL BCE 4 NOTKa Ha HUWXHEM ypoBHe (3 B rmybuHe nepneHankynsapHoO BOKOBBIM CTeHKam
W O4WH NapannensHo DOKOBLIM CTEHKaM), COXpaHaa npu aTom Tpebyemble 3a3opbl. MHdopmaLuunio Mo pekoMeHayeMomy
pasmepy dopm onA nbaa MOXHO HaWTK B G.3.2.

Bce chopmbl Ans nbga crnegyeT NoMeLLaTh B NONOXEHWE, B KOTOPOM OHW ByoyT MUHMMAanNbHO OrpaHu4MBaTh NOTOK
BO34yxa 13 nMobbiX BO3OYXOBOOOB UMM BEHTUMALMOHHLIX OTBEPCTUMI. B cnyyae HEBO3MOXHOCTM NoMelwaTe hopmMbl AnsA
nbAa B yKasaHHbIE NMO3ULNK, HY)KHO BbIOUpATh KBMBAMEHTHLIE NO3ULMK. Mpu MCNOML30BaHUM SKBUBAMNEHTHLIX MO3ULIMNA
WX HY>KHO YKasaTb B 0T4eTe 00 ncneitaHusx. Ecnu chopmbl gna nbaa notpebyeTca pacnonoXuTe MHaYe B CBA3M C OrpaHin-
YeHnsAMK CBODOOHOr0 MecTa, OHW AOMKHbI OCTABaTLCA Ha TOW XKEe MOMKe M pacnonaratbea Kak MOXHO Bnmke K ykasaHHoW
noauuuu. Bee noanummn dpopm gnsa nbga oTMEYaTCs B 0TYETE 06 UCMbITAHUSX.

YkasaHHas Bbille MocnefoBaTensHOCTbL UCMOMbL3YETCA ANA ONpedeneHus No3uuuy UMK pacrionoXeHUa KaxKOomn
chopmbl Ana nbaa. @opmbl AN NbAa MOXHO 3arpy»aTh B MoboM NOpsOKe HAa yKasaHHbIE NO3ULUK NPY X pasMeLLeHnn
B 3aMopaxuBarllem otaeneHuu cornacHo G.4.2.

G.3.5 TemnepaTtypa o6paGaTsiBaeMoln BoAbI

Ecnu &yteinkn MNM3T copepxaTt meHee 500 r Boadbl, YKasaHHOE KONMYECTBO BOAbl OOMKHO BbiTb M3MepeHo B ByThbin-
kax M3T oo ux pasmelleHusa U ctabunusaummi TeMnepaTypel B NOMeLLeHUn Anga ucneitadua. OtaencHble ByTeinky M3T,
copepXallne OOCTaToOuHOe KONMYecTBo BoAabl Ans Bcex hopm AnA nbaa (ecrnv NnpMMeHMMO), OOMMKHbI XpaHWUTLCH B MO-
MeLLeHNW ONA ucneliTaHua 1 (Bo n3bexaHue ucnapeHvs) OoMmkHbI NoMeLlaTsea B hopMbl ANA nNbaa B TedeHue 30 MuH
rnocne ux NoMeLLeHWA B 3aMOopaXKuBarLlee oTAerneHue.

Bce ByTeinku M3T 1 chopmbl ANa NbAa JOMKHBI pa3MeLLaTbCsl B NOMELLEHUW AN UCMbITaHWUA C COOTBETCTBYOLLEN
HapyXHOW TeMnepaTypoun B MONOXeHUW, COOTBETCTBYIOLLEM TEMMNEpPATYpe NOMELLEHUs AN ucnbiTaHuii. Bee ByTbinku
M3T pomkHbl NOMELATLCA BePTUKanbHO Ha MOACTABKY MINWM AepeBsHHYK nnaTtdopMy (Mon) Ha paccTosHUKM He MeHee
50 mm gpyr ot gpyra, 4Tobel obecneunts cBOBOOHYH UMPKYnAuuio Bo3gyxa. Ito obopygoeaHve Bynoer HaxoauTbea B
nomMeLLeHMn ANa UCMbITaHUWA B TeYeHne He MeHee 15 4 4o MOMeHTa Hadana UcnbiTaHusa 3thheKTUBHOCTH 06paboTKKn
3arpysKu.

MpwumeyaHne— HomuHanbHbIE TEMNEPATYPLI OKPYXKalOLWEN cpedbl AN UCNbITAHWA aHepronoTpebneHuns co-
ctagnatT 16 °C n 32 °C.
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Mpumedvarnne — B xonogunsHom npubope moryT BbiTe SONONHUTENLHBIE NOMNKK, HE NOKA3aHHLIE Ha pUCyHKe. PopMbl
AN fibda seerfa NOMEeLWaTes Ha NoNkax, 310 Donee NPeanoYTUTENbHO, HeM PasMeLlaTe MX B ALKKaX WAK KOpauHax,

PucyHok G.3 — PacnonoxeHwe nogaoHoB Ans KyOMKOB NbAa W 3a30Pbl MEXAY HUMU
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G.4 MeTtoa ucnbiTaHUA 3chcheKTUBHOCTM 06paboTKKU 3arpy3Ku

G.4.1 Hauano ucnbiTaHnA 3dpdekTMBHOCTM 06paboTKM 3arpy3ku

[ns xonoguneHbIX NpuGopoB 6e3 UMKNa ynpaBneHus paaMopa)xuBaHueM UcnoiTaiuio adpcpeKTMBHOCTU 06-
paboTKu 3arpy3kn JOMKeH NpedllecTBOBaTh NEpUoA 3KcnyaTaumy npy HacTPoWKe YCTPOWCTBA YyNpaBneHusa Temne-
paTypon, UCnonb3yemMor Ans ucneitaHus adpcheKTMBHOCTHM 0BpaboTKKM 2arpy3ku. HacTpolku OormKHbl ObITb TakMMK,
yToBblI 3TOT Nepuof cooTeBeTcTBOBaN TpeboBaHWAM K AEACTBUTEMbHLIM NEPUOAAM UCTbITAHWIA 3HepronoTpebneHus co-
rnacHo B.3.

[ns xonoaunsHoro npuéopa ¢ 04HOW UMW HECKOMBKUMU CUCTEMaMK Pa3MOpaXuBaHus (Kaxaas ¢ oTOaensHsIM Ln-
KNOM YyNpaBreHnA pasMopaxuBaHUeM) UCrbiTaHnio 3thheKTUBHOCTN 06paboTKM 3arpy3Kn JOMKEH NPefLecTBOBaTh!

- Nepuog UcnbeiTaHui aHepronoTpebrnieHns, COOTBETCTBYIOLLMIA B.3 npn HAacTpoMKe yCTPOWUCTBA yNpaBrneHua TeM-
neparypomn, Ucrnonb3yemMoin Ang ucnoitaHnsa adheKTMBHOCTU 06paboTKN 3arpy3ku (Bknovasa TpeboBaHns K 4eNcTBuU-
TEeNbLHOCTH); UMK

- Nepuog UcnelTaHui aHepronoTpebrneHns, cooTBeTCTRYIOLWWI B.4 npn HacTpoWrKe ycTpOWCTEA ynpaBneHUsa Tem-
neparypomn, ucnonb3yemoin anga ucneitaHna addheKTMBHOCTU 06paboTKK 3arpy3ku (Bknoyaa TpeboBaHna kK 4encTBU-
TENBHOCTM); UNn

- Nepuog pa3mMopaxuBaHUA U BOCCTaHOBNEHUA TeMMnepaTypbl, COOTBETCTRYOWMIA C.3 Npy HACTPOKMKE YCTPOW-
CTBa ynpaBrieHUsl TEMNepaTypou, UCNOMbL3YeMOW Ana ucnbiTaHua 3dpdpeKTMBHOCTU 06paboTKu 3arpy3ku (ecnu npu-
MEHUMO).

MpumedyaHne— B cnyyae onpegeneHns ctabunbHOCTU ¢ Ucnonb3oBaHueM noaxopa DF1 (C.3) Harpyaky
MOXHO 006aBnsATe TONBKO NOCMNE NOATBEPHAESHUA AEWCTBUTENBHOCTU pasmopa)ueaHvs (T.e. No oKoHYaHuu nepuoaa F,
HacTynaloLero He MeHee 4yem 4Yepea 8 4 nocne paboTk! HarpesaTensa Ana pasMopaxueaHus). Nocne ycTaHoBneHus cra-
GMNLHOrO COCTOSIHWA MMM NOCME NPedlEeCTBYIOWErO eMy pazMopaXuBaHUs 3arpysky crnegyeT NoMecTuTe B npubop
B KpaT4aiillee Bpems nocfe nepuoja pasMopaxuBaHWMA W BOCCTaHOBMNEHWA TemnepaTtypbl ANS MUHMMW3AUWKM Be-
POATHOCTM pasMopa)KMBaHWs A0 3aBeplUeHUa ucnbiTaHua obpaboTtku 3arpysku. OBbIYHO peKkoMeHayeTcs NogoXAaTh He
mMeHee 5 4 nocne paboTel HAarpeeaTens Ans pasmopaxuBaHus (0BbIMHO 3TO COOTBETCTBYET Havany nepuoga F cornacHo
C.3.1) (ans TovHOCTW onpedeneHusa nabopaTopusaM crnedyeT UCMoNb3oBaTbk MMEKLWMICA onbIT NpeabliayLiux nepuoaos
pasMopaxXvBaHWA U BOCCTAHOBIEHUA TeMnepaTypbl). B gaHHom cnyyae npegbioylumii nepuop, pasmMmopaxXnBaHusa 1
BOCCTaHOBMEHWA TeMnepaTypbl, HAacTynalwLWKUiA HeNocpeacTBEHHO Nepes pasMeLleHnemM Harpysku, He BKIOYMaeTcs B
nepuog ucnbitaHna o6paboTkv Harpysku.

[ns Bcex TMNoB NpuBOpPOB HACTPOWKK YCTPOWCTBA yNpaBneHusi TeMNepaTypon AOMmKHbl OcTaBaTbes 6e3 name-
HEHWA B TEYEHWE BCErO BPEMEHW UCMbiTaHWA 3diheKTMBHOCTHM 0OpaboTKM 3arpy3Kku.

Ansi npocTeix NpMBopoB ¢ 0BkIMHBIMKU LMKNamMmu paboTel KOMMPeccopa 3a MOMEHT Hadana ucneitaHs adhchekTne-
HOCTU 06paBoTKKU 3arpy3ku MOXET BbiTe B3AT MOMEHT BKMNHOYEHUA komnpeccopa. [1na 6onee cnoHbIX NpUBOpoB B Kadye-
CTBE Hayana ucnbiTaHua adycheKTUBHOCTM 06paboTKK 3arpy3kn MOKET ObITb B3AT MOMEHT OOCTWKEHUS MaKCUMarbHO
TeMnepaTtypel B OTAeNeHUU, OKasbiBalLleM AOMUHUPYIOLLEE BO3AENCTBME Ha aHepronoTpebneHue (cM. npunoxeHue B).
Ecnv 3arpyska ycTaHaBnMBaeTcA B TEYEHWE Nepuoaa pa3zmMopaXuBaHUsl U BOCCTaHOBMEHUs TeMMepaTyphbl, 38 MOMEHT
Hayana ucnbiTaHua GepeTca MOMEHT Hayana 3Toro nepMoaa pa3mMmopaXMBaHUA U BOCCTAHOBIMEHUS TeMnepaTypbl.

O6kIYHO He pekoMeHAyeTcA BBOOUTL Harpysky B Nepuon pazMopaXUBaHUA U BOCCTAHOBNEHUA Temnepartypbi
(00 QOCTWKEHWS YCNOBWIA CTaOMNBHOTO COCTOAHUA).

G.4.2 PaamelleHne 3arpy3ku

3arpyska gomkHa bbITe nogrotoBneHa B cooteeTcTBUM ¢ G.3. 3arpyzka gomkHa BbiTb NOMeLLeHa B XONoAunb-
Hbl NPUGOP B COOTBETCTBUM C yKasaHusMu G.3 B kpaTyaillve BO3MOMXHbLIE CPOKM NOCMEe Hadyana uMKna ynpasneHus
TeMnepaTypon, ykazaHHoro B G.4.1, noka komnpeccop ewe paboTtaet (ans npocTtbix NpuboOpoB) UN OO AOCTMKEHWA
MUHUMANBHOW TeMnepaTypel oTaeneHun (ons 6onee cnoxHblx NpMBopoBs). 3arpy3ky B KaXaoe oTAeneHue nomMeLLainT
OLHOW onepaunen OTKPLITUS W 3aKpblTUA ABEPLUbI 3TOro otAeneHus. [lBepua 4oMmKHa 0CTaBaTbCs OTKPLITOW Nog YoM He
mMeHee 90 rpagycoB No OTHOLIEHWIO K 3aKPLITOMY MONOXKEHUIO B TEYEHWE NEpUoaa, MakCUMansHo npubnimkeHHoro K ogHom
MUHYTe (£ 5 ¢), ANA KaXOoro oTaeneHus, B KOTOPOe NPOBOAWTCA 3arpyska, BHE 3aBMCUMOCTH OT (hakTUYECKOro BpeMeHu
3arpyakv oraeneHus (0BbIYHO 3HAYUTENBHO MEHbLUE OAHOW MUHYTEI). MpW Hanuuun OByx ABepel AnNA JOCTyna K oTtae-
neHuto, Kyna fobaensieTca 3arpyska, obe ABepubl cneayeT OTKpbIBaTb OOHOBpeMeHHo. Ecnn B XxonoaunbHoM npubope
MMETCA HesamopaXKMBatoWwmMe 1 HU3KOTEMNEpaTypPHble OTAENEeHUA 4NA 3arpy3Kku, BHavane HeobxodMMo 3arpy:atb
He3amMopaXKHBarLWe OTAENEeHUs.

PekomeHoBaHHOE BPEMSI OTKPbLITUS W 3aKpbITUS ABEpLbl cocTaBnsaeT 2,5 ¢, 4To ocTaenseT 55 ¢ Ha 3arpysky Kax-
foro otaeneHus. PekomeHgyeTtcs no6aBnsaTh 3arpy3ky B Havane uMkna ynpaeneHua TemnepaTypoi, NocKonbKy B 3TOM
cny4ae ob6paboTka HarpyskM HauyHeTca B Hayane nepvoda vcnbiTaHua 3dpchekTMBHOCTU oBpaboTku 3arpy3ku. Bepo-
ATHOE BpeMs Havana Byaylux WMKNOB YNpaBneHuA TeMnepaTypor MOXHO 4OCTATOMHO MErko CnporHo3WpoBaTh Ons
npubBopoB ¢ 0BbIYHBIMK NPUHUMNAMK paboThl, YTO NO3BONAET OPraHWM30BaTh PasMELLEHUE HAarpyskyn 3abnaroBpeMeHHOo.
Ecnv umknel paboTel KOMNpeccopa KOpoTkue, Heobxoaumo cnedvTb 3a cobniogeHnem Tpebosanmi G.4.2. TouHoe 4ucno
3arpyaemblx 3NeMeHTOB W MX NonoXeHne HeobxodMMo ChraHvMpoBaTh 3a40Mr0 40 OTKPbITUS OBEpUbl U PasMeLLeHns
Harpysku.
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G.4.3 UamepeHUsa, KOTOPbIe HYXXHO NPOBecTH

o 1 Bo BpemMs ncneitaHns 3chheKTMBHOCTU 06paboTKKN 3arpy3Ku HY)KHO PErMCTPUPOBATE U3MEPEHUS TeMNepa-
TYpbl U aHepronoTpebneHusa B COOTBETCTBUK € yKa3aHWSMU NPUNOXKEHUs A Ana UCNLITAHUA 3HepronoTpetneHus.

G.4.4 3aBepeHne ucnbiTaHus 3dheKTUBHOCTU 0BpaBoTKU 3arpy3ku

WcneitaHve adichekTMBHOCTM 06paboTKM 3arpy3ku 3aBepLuaeTcs npu OOCTUXEHUM cTabunbHOro COCTOAHWUA
nocne nonHon obpaboTkv 3arpyskm (T.e. Nnocne AoBeaeHWa BoAbl NV NbAa NPUMEPHO A0 TeMnepaTypbl KaXaoro otaene-
HWs). MNepuog McnbITaHKA 3aBepLUaeTCs B KOHLE NOMHOro LIMKNa ynpaeneHus TemnepaTtypoi. Hactpoiku ycTponcTBa
ynpaBneHUs TemnepaTypoW JOMKHbl ocTaBaTbcs 6e3 u3aMeHeHUi B TeYeHWe BCero BpeMeHW ucnblTaHuin adhdreKTuB-
HOCTU 06pabBoTKKU 3arpy3Ku.

Wcnbitanns adpchekTMBHOCTM 06paGoTKM 3arpy3ky Ans xonogunbHoro npubopa 6e3 umkna ynpaBneHus
pasmopaxuBaHMeM [OMKHbI BEIMOMHATLCA B TEYeHWe nepuoda MCnblTaHua sHepronoTpebnernsa B cootBeTcTBuM ¢ B.3
(Bknovasa TpeboBaHWA K LOCTOBEPHOCTH).

McnbiTaHs addpeKTMBHOCTH 06paboTKK 3arpy3Ky B XonogunbHoM npuGope ¢ 0OHOW UMW HECKONBKMMK CHUCTe-
MaMu pa3mopaxusaHus (¢ cOBCTBEHHBIM LIMKIOM ynpaBneHUs pa3mMopa¥uBaHWeM) AOMKHbI NPOBOAUTECS B Nepuog,
UCNLITaHUS 3HepronoTpedneHns, COOTBETCTBYHOLLIMIA:

- B.3 (Bknioyasa TpeboBaHUA K 4OCTOBEPHOCTH) UMK

- B.4 (Bxniovas TpeboBaHMA K JOCTOBEPHOCTH), 3aBEpLUaACh NePUOAOM pasMopaXMBaHWA M BOCCTaHOBMEHWA
TeMnepaTypbl, COOTBETCTBYIOLMM TpeboBaHuaM Kk gocToBepHocTH B C.3 (ecnv NpMMeHUMo).

KoHeuHble KpuTepum UcnbITaHWi 3dhtheKTUBHOCTK 0BPabOTKKN 3arpy3Ku OBONBHO CTPOrMe, MOCKOSbKY CyLLecTBY-
€T BO3MOXHOCTb, YTO B OTAeneHumn Bce OyaeT BeIrMaAeTb Tak, YTo TEMNEPATYPb! JOCTUIMA CTabUNbHOIO COCTOAHWA, HO
NPy 3TOM Camu 3arpy>KeHHble NPoAyKTel He ByAyT oxnaxaeHsl Mnu 3aMopokeHsl. B cBA3W ¢ 3TuM HeobxogmMmo npoaemMoH-
CTpWMpOBaThL BO3BpAaT XONoAuNnbLHOro npubopa B cTabunbHoOe COCTOAHME, AN YEro HYKHO MPOBEpPUTb TeMneparypbl
OTAEenNeHuin U aHepronoTpebneHue 3a yKasaHHbIM MUHUManbHbIA Nepuog BpeMeH!.

Temnepatypbl oTAeneHnA U aHepronoTpebneHve YacTo cTabunuanpyroTca nocne AobaBneHWs Harpysku U Npo-
pomkatoT obpaboTky Harpy3ku 4o 3Ha4YeHU, HECKONbKO OTNUYaloWMXCs OT yCrnoBuii Ao AobasneHusa Harpysku. OBbIYHO
3TW U3MEHEHUWS BeCbMa HeOOoMbLUME, HO B HEKOTOPBIX Cry4asx OHW MOryT BbiTb 3HAYMTENBHEIMKU. OTO MOXET NMPOU30IATH,
korga gobaeneHHas 3arpy3ka noBMUSET Ha MOTOK BO3AyXa B OTAENeHMW, UK B CIy4Yae KOCBEHHOMO BO3AEWCTBUA Ha BHY-
TPEHHWI OaT4MK TeMnepaTypbl xonogunbHoro npubopa. B HekoTopbix crnyyasx gobaBneHune 3arpy3kn MOXET Bbi3BaTb
nepexod KoMrpeccopa C NepemMeHHol MOLWHOCTEH0 Ha Bonee BbICOKYHO CTyMeHb, B pesynbTaTe Yero MoXeT MOBbICUTLCA
paboyas MOLHOCTL W MOHW3UTLCA TemnepaTypa oTtAaeneHuA. [Ina CHWXeHWS BepOsATHOCTWM Takwx nocnegcteui nabo-
paTopusa MOXET CHavyana NoMecTUTb B XONOoAUNbHLIA NpUGOpP HavyanbHYH 3arpy3ky, a nocne nonHoi crtabunusayum
HayanbHOW Harpy3ku 3amMeHWTb ee HOBOW 3arpy3konr (cm. nogpobHoctu Huxke). B nogobHeix cnyydanx 3dppeKTMBHOCTL
06paboTku 3arpy3ku onpeaenseTcs Ha 6asze AaHHbIX NO BTOPOR 3arpysKe.

PasHuua BHyTpeHHel TemnepaTypbl U MOLWHOCTK 40 W nocne gobaeneHus 3arpyski uMmeeT Hebonbluoe 3HaveHue,
NOTOMY YTO B @aHanu3e y4MTbIBaeTCsa TONMbKO 3HepronoTpebneHune 3a nepuod UMKNa ynpaeneHus TeMmnepaTypou, B Ko-
TopLIi AobaenaeTcs 3arpy3ka (T.e. paboTa B COCTOAHWMMW A0 pa3MeLLeHnsa Harpyskm NpakTUYeckyu He BKMKYaeTca B nepuog,
ucneiTaHus acppeKTUBHOCTU 0BpPaboOTKU 3arpy3ku).

MpumedyaHune— OCHOBHOE BO3AEUCTBUE NW3MEHEHWMIA BHYTPEHHUX TEMMNEpaTyp OTAENeHUA Ha aHepronoTpe-
6neHve oo u nocne O6p360TKI/I 3arpy3kmn cooTBeTCTBYET M3AMEHEHUHKD Tepmaanoﬁ MaccChbl (I/IJ'IVI TE.‘I'IJ'IOGMKOCTI/I) xonoaunb-
HOro anGDpa. AHanua nokaszan, 4To Npy YCTAaHOBNEHHbIX HXe npegenax JoCTOBEPHOCTU 3TU SCbeEKTbI He3Ha4yuTenb-
Hbl, N UX MOXHO NPOUTHOPUPOBATL.

K napameTtpam, uaMepeHHbIM B Hayarne ucneitaHus (4o nobaeneHus BoAkl) U B Nepuos cTabunbHOCTH MO OKOH4Ya-
HWMW ucnbiTaHua 3 heKTMBHOCTU 06paboTKM 3arpy3Ku, MPUMEHSAIOT crieaylole KpUTepun 4ENCTBUTENBHOCTH:

- Pa3HOCTb MOLLHOCTW B CTABUNBHOM COCTOAHUMN Pggy, He fomkHa npesblwaTte 5 % unu 2 BT, B 3aBUCUMOCTH OT
Toro, 4yto BonsbLue; n

- pasHyLa TeMNepaTyp B cTabuUnbHOM COCTOAHUMW NS KaX40ro oTAeneHusa He JomkHa npeesiwats 1 K.

B cny4ae onpegeneHus Ha4yanbHOW AeWCTBUTENBHOCTY C MOMOLLLID pasMmopaxusanus cornacHo C.3 (cm. G.4.1) B
CBA3M C HEBO3MOXXHOCTLIO OnpederneHMa AoCTOBEPHOCTHU cornacHo B.3 wnn B.4 (HanpuMep, M3-3a HegocTaTtka BPEMEHU
Ha MCMbITaHNs), NEPBOHa4aNbHas MOLLHOCTL B CTABUALHOM COCTOAHMM Pggy, 1 TeMnepaTtypa B cTabunsHOM COCTOAHMUK,
yKasaHHble Bhile, BepyTcsa Kak cpeaHss MolHoCTb 3a nepuoa D v nepuoa F (nogxog DF1 B C.3).

Ecnu ona xonogunbHoOro npubopa ¢ 0gHOW UMy HECKONBbKMMK CUCTEMaMK Pa3MOPaXKMBaHWUSA (Kaxaas M3 KOTOpbIX
UMeeT CODCTBEHHLIVM LMK yNpaBrieHUA pasMopaXuBaHUEM) He BhbINOMHATCA BhIlLEYKa3aHHbIe YCIOBUWA, YCTPOWUCTBO
JomkHo paboTaTe 40 3aBepLleHUst CreayoLlero nepuoga pasMopaXMBaHUA U BOCCTaHOBIMEHUA TeMnepaTtypbl 1 [0-
CTUIKEHUSA HOBOTO cTaBUNbHOro COCTOSIHUA, MOCIE YEro CrneayeT CHOBA MPOBECTM OLEHKY MO OaHHBIM KpUTEPUSM.

Ecnu nocne nocnepytoLLero paamopaxvBaHua Henbasa bygeT nobutbea cobniogeHus obomMx 3TUX KpUTEpUEB [0-
CTOBEPHOCTM, UCNbiTaHNE HeobXxoOuMO MOBTOPUTL C 3aMEHOW CYLUECTBYHLWEN 3arpy3km (yxe obpaboTtaHHOR npu TeM-
nepatype otaeneHus) HOBOW 3arpy3KoW MNpW TeX e KOHTPOMbHbIX YCnoBusx (B cootBetcTBun ¢ G.3, G.4.1 n G.4.2).
Kak ykasaHo Bbllle, NoMeLleHWe NepBoHa4anbHOW 3arpy3ku B XonoaunbHbIA npubop 1 (Mo okoH4YaHUM obpaboTkuy 3a-
rPy3k1) ee 3aMeHa HOBOW 3arpy3komn aensieTca HeobAzaTeneHbIM OENCTBUEM ONA BCEX MCNbITaHWi adppeKTUBHOCTH 06~
paGoTKu 3arpy3Ku.
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[Ons xonogunbHBIX NPUGOPOB C OOHWM UMW HECKOMBKMMW LMKNaMM ynpaBneHUs pasmopaxuBaHuem Heob-
XOAUMO [OaTb MOMHOCTEK 3aBEPLUMTLCS MbbiM Nepuoaam pasMopaXUBaHUA M BOCCTAHOBMEHMA TeMnepaTypbl B
TeuyeHue UCNbITaHUS 3thheKTUBHOCTU 0BpaboTKN 3arpy3ku (T.e. 40 3aBeplleHus obpaboTkn Harpyskm U OCTUKEHUS
YCroBUIA cTabuUnbHOro coctosinus) (cMm. pucyHok G.5). McnbiTaHue achheKTUBHOCTM 06paboTKKU 3arpy3ku 3aseplua-
eTCH NPW AOCTWMXKEHNA CTaBMNBHOIO COCTOAHWA 1 NMOCIEe 3aBepLlUeHns AeNCTBUTENBHOMO NepMoaa pa3MopaXvBaHusa 1
BOCCTaHOBNEHMA TeMnepaTyphbl, Kak YKasaHo BbilLe.

MpumedyaHue— JononHuteneHoe aHepronoTpebnexue, cBA3aHHOE C NepMogamMy pa3MopaxuBaHWUs U BOC-
CTaHOBMEHMUA TeMnepaTypbl B Te4EHWE UCNbITaHus ahPeKTUBHOCTU 06paboTKK 3arpy3ku, yuuTeiBaetca B G.5.3.

G.5 OnpepeneHue apchpeKTUBHOCTU 0OpaBOTKM 3arpy3ku

G.5.1 O6wme nonoxeHunA

Mocne 3aBepLueHMA UcMbITaHMA 3dycheKTUBHOCTHU 06paboTKKU 2arpy3Ky JaHHble aHanNU3upyTCa Ans onpeaene-
Hus adpdhekTUBHOCTU 06paboTku 2arpy3ku. Llenb aHanuaa sakn4vaeTcs B onpefeneHny AononHUTENBHOTO SHEProno-
TpebneHus, koTopoe TpebyeTcs xonogunsHoMy npubopy Ans o6paboTky 4ONONHUTENBHOW HArpy3ky Nepes BO3BpaTom
B cTabunbHoe cocTofAHMe. 3TO NOKasaHo Ha pucyHke G.4. 3aTtem NpoBOAAT CPaBHEHME C pacyeTHbIM U3MEHEHUEM 3HEpP-
rn gobasBneHHoW BOOHOW 3arpy3ky (SHTanennyeckoe nameHeHne obbemMa BoAbl) AN KONMYECTBEHHOW OLEHKM TENNOBOK
3Heprun, kotopasa Obina yaaneHa 13 xonogunkHoro npubopa Bo Bpemsa obpaboTku.

MowHocTs
r AononHUTEnsHOS Mepron, pasMopaXMBAHNA
aHepronoTpebneqwe W BOCCTAHOBMEHWA
Hauano ans obpaboTiar Harpyaim TEeMNepaTypsl
WCNEBITaHuA KoHay KoHey,
MCTIBITAHMA, HCTIBITAHR £, "\
B.3 B.4 A
Poeore Parel® 4 AN Pae® |
T Mepuon Mepwon
AoGaenenne cTaBunbHOrD CTAGMNLHOM
Harpyaku cocToAHMA B.3 coCTORHUA B.3 vnm B4

Bpems

PucyHok G.4 — OTtobpakeHue gononHUTENbHOWM 3Hepruum, notpebnsemoit ans obpaboTky 4ONOMHUTENBHOW 3arpy3ku

[ononHutensHoe aHepronoTpebnexve ans obpaboTki 3arpyaku Bcerfa paccynThIBaOT Ha Gase aHadeHna P,
Kak nokaszaHo Ha pucyHke G.4, no MoMmeHTa 0o6aBneHna 3arpy3ku (Ha4arno UCnbITaHusa).

B paaHbix cnyyasx MOLIHOCTb 40 Ao6aBneHns 3arpyakn Py ;.. MOXET BbiTh BbILIE UMW HKE MOLLHOCTY Nocne Ao-
BaeneHuna sarpyskn P, q... 3Ta pasHuua He BNUAET Ha pacyeThbl, MOTOMY 4TO pasHULEA MOLLHOCTM PACCMaTPUBAETCH TOMBKO
A0 MOMeHTa JobaBneHus 3arpysku.

G.5.2 KonuyecTBeHHas oUeHKa NocTynarwLlen aHepruu

BenuuuHy noctynatloLlein 3Heprumn BeIMUCASIOT NOCPEACTBOM OLEeHKM U3MEHEHWSA HEPru BOAHOW 3arpys3kun, Hauu-
Has C OKpyXaloLwen TeMnepaTypbl NOMELLEHUS N5 VCNbITaHUA U 3aKaH4YMBas U3MEPEHHOW TeMNEPaTypol oTAeneHus.

B G.5.2 npuBeaeHbl ynpoLleHHble YPaBHEeHWSA OLEHKW W3MEHEHWA 3HEpPri1, OCHOBAHHbIE Ha CTaHdapTHbIX AaH-
HbIX 3HTanNbNMKU. XOTHA 3T YpaBHEHWs 4al0T JOBOMbHO TOMHbIE pe3yneTaThl, UCNbiTaTenbHbIM NabopaTopusM MoXeT ObiTe
yaoBHee ncnone3oBaTh NporpaMMHbIe CPeACcTBa UMK OMOMNHEHWs, aBTOMaTUYECKU pacCyMTbiBaKOLWMe 3HTaMNbMMYeckme
n3MeHeHusa Bogbl. Heobxogumo yaensTe ocoboe BHUMaHWe BCEM OTAENEHUAM, TeMnepaTtypa KOTopbIX Bnn3ka K Touke
3amep3saHus (0 °C), noTomMy 4TO AnA uaMeHeHun dasel (KMOKOCTb B nen) TpebyeTca 3Ha4YMTENLHOE KONMUMYECTBO SHEPTUW.
Ecnv HoMWHanbHas oKoHYaTeENbHAas TEMNEpaTypa oTAeNeHUA HIDKE TOYKM 3aMep3aHus, HeoBXxoaMMo NPoBEPUTE hopMbl
AnsA nbaa, 4106kl YOeauThCs, HYTO OHW MOMHOCTLIO 3aMOPOXKEHbI.

ameHeHne aHeprvu Bogbl B He3aMopaXUBaloOLWMUX oTAeneHnAX (rae KoHevHasn TeMnepaTtypa Bbille TOYKK 3amep-
3aHua) BbIMUCNAT No hopMyne

fter

E ~ [ My (Tamp = 1)+ Mo (Tamp = T2 )+ Ma - (Tomp — T3) |- 4,186

unfrozen-test — 36 ' (48)

roe E, — 3Heprus, yaaneHHas U3 BOOHOW 3arpy3ky B He3aMopaXMBalolLieM oTAeNeHUU BO BpeMs UCTbITaHus,
B1y;
M’1 — Macca Boabl BONM3n oT No3nunm TMF‘1 (nosvuun C, F), kr;
T, — cpegHaa TemnepaTtypa Aatdyvka Temnepatypel B noavumn TMP, Bo Bpemsa nepuoga KOPPEKTHOTO UCMbITaHNs
3HepronoTpebnexus (B.3 unu B.4) nocne obpaboTku 3arpysku, °C;

M2 — Macca Boabl BBNM3n oT no3vumnm TMF‘2 (nosvuun E, B), kr;

nfrozen-test
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T, — cpeaHssa TemnepaTtypa Aatdyvka Temneparypbl B nosuuin TMP, BO BpeMs nepuoaa KOPPEeKTHOTO UCMbITaHWUs
aHepronoTpebnexuvsn (B.3 vnu B.4) nocne obpaboTku 3arpysku, °C;
My — macca Bofbl B6nu3u ot noanumm TMP, (nosuumm A, D), kr;
T, — cpegHssa TemnepaTtypa Aatduka Temneparypbl B noauuun TMP, BO Bpems nepuoaa KOPPEeKTHOTO UCTbITaHKUA
aHepronoTpebnexua (B.3 vnu B.4) nocne obpabotku Harpy3sku, °C;
mb — W3MepeHHOe cpefHee 3Ha4yeHVe OKpYXalowen TemnepaTypbl 3a 6 4 [0 NOMELleHWs BOOHOW Harpysku B
XxonogunbHbIN Npubop (HoMUHanNLHas HadanbHasa Temnepatypa Boabl);
4,186 — KO3hPUUMEHT IHTANbLMUYECKOro MaMeHeHUsa Boabl, KIk/(kr-K) (B pasaMopoKeHHOM COCTOSHUK);
3,6 — koadhuumeHT KoHBepTauun kKx B BTy (c/v - 1073).

B KayecTBe eQuHWL, MacChl Bbille WCMOMb3YHT KANMOrpaMMbl, @ BO MHOMMX OPYrUMX MecTax B HACTOALLEM MNpUmo-
KEHUW yKasaHbl 3HAYEeHWs B rpammax. B cBsan ¢ aTum HeobxoavMo cneauTs 3a UCNONb30BaHWEM MOAXOAALLMX eOuMHUL,
N3MEDEHUSA.

VlameHeHne 3Hepriiv Bogbl B 3aMOpaXXUBAKOLMX OTAeNeHUaX (rae KoHeYyHas TeMnepaTypa Beille TOYKW 3aMepaa-
HWS) BBIYMCNAKOT No dhopmyne

T

al

= 3 [Miot-12 (4,186 Ty, +333,6 - Ty, -2,05) ]
frozen—test — 36 ’ (49)

rne Eq o entest — QHEPIUA, yaaneHHas u3 BOAHOW 3arpy3ky B HU3KOTeMNepaTypHOM oTaeneHuu, Bry;
M, — 06LL1aA Macca Bofbl, NOMELLEHHON B HU3KOTEMNepaTypHoe oTAeneHue, Kr;
Ti,_qy — CPEAHAS TemnepaTypa BCex AaTHVKOB B OTAeNeHMM BO BPEMS Nepuoda KOPPEKTHOrO UCMLITaHWUA 3HEProno-
TpebneHusa (B.3 nnun B.4) nocne obpaboTtkn Harpyaku, °C;
p — M3MEpEHHOE CpefHee 3Ha4eHNe OKpYXalolen TemMmnepaTtypekl 3a 6 4 10 NOMELLEHWNS BOAHOI 3arpy3ki B XO-
nogMnbHbIA NpUBop (HOMUHaNbBHan HavanbHas TeMnepaTtypa BoAbl);
4,186 — koachdULMEHT IHTANBNUYECKOrO amMmeHeHus Boakl, kx/(kr-K) (B pa3amopokeHHOM COCTOAHWUN);
2,05 — koadhpMUKMEHT aHTanNbNMYECcKoro naMmeHeHus soabl, K/ (kr-K) (B 3amMopoeHHOM COCTOSAHWUN);
333,6 — KoahpULMEHT aHTanbNUMYeCcKoro naMmeHeHus assl Bodbl, K[K/Kr (Boga B nen);
3,6 — koadhnumMeHT KoHBepTaLmn Kx B BTy (c/y - 1073).
3HaveHve TemnepaTyphl Ty, ,, AOMKHO ObITh OTpULATENbHLIM, Gnarofapa Yemy obecneuneaerca Gonee aHa4YUTeNb-
HOEe u3MeHeHWe aHepronoTpebnerns npu Gonee HU3KoW TemnepaTtype. B BeilweykasaHHOM ypaBHeHWW GepeTtca npegno-
naraemas ogHOpPOAHas CPefHAs TemnepaTypa B HU3KOTEMMNEepaTypPHOM OTOEeNeHWKn, KOoTopas CcvMTaeTca OOCTaToO4HO
TOYHOW OUEHKON. B kavecTBe eanHWL, Macchl BbILLE UCTMOMNL3YIOT KUNOrPamMMbl, @ BO MHOMMX OPYrMxX MECTax B HAcTOALLEM
NPUMNOXEHUN yKasaHbl 3Ha4eHus B rpammax. B cBsA3su ¢ aTMM HeobxoaWMMo creduTb 3a WCMOMb3oBaHWEM MOAXOASLLMX
eaMHUL N3MEPEHUS.
Ob6Lee aHepronoTpebneHne NPy UCMbITaHWMKW NPY 3aAaHHOWM TeMnepaType NoMeLLeHWsa Ana UCMbITaHWiA onpenens-
0T no popmyne

T

am

E

input-test = Eunfrozen-test + Efrozen-test' (50)
G.5.3 KonuuecTBeHHan oueHKa OOMONMHUTENBLHOW 3Heprun, Ucnonk3yemMon Anst o6paboTku 3arpy3ku
MpwuHUMN, NCnonNe3yeMbli ANs KONMMYECTBEHHOro onpedeneHns AONOoNHUTENbHOro aHepronotTpebneHuns npu obpa-

©60TKe 3arpysKku, OCHOBaH Ha OOCTUXEHUW Mepuoaa cTabunbHoW paboTkl nocne obpadoTku Becel 3arpysku. JononHu-

TeneHOe 3HepronoTpebneHne BeIYUCASIOT Kak pa3HOCTe Mexady hakTMyeckum aHepronoTpebneHnem c MOMeHTa Havana

ncneiTaHng acpheKTMBHOCTM 06paboTKK 3arpy3Kku (Ha MOMEHT 3anofnHeHns pe3epeyapa) 40 MOMEHTa OKOHYaHWUS nepu-

ona paboTbl B cTaBMNLHOM COCTOAHUM P, . M 3HEpronoTpebneHnem 3a ToT e camblil Nepuor BpeMeHu, ecni Gbl Bcs
3Heprua notpebnanace B CTaBUNbLHOM COCTOAHNM Fq...

Ecnu Bo Bpems o6paboTku 3arpy3ky Bbin oQnH UMM HECKONBKO NePUOA0B pa3sMopaXMBaHWA U BOCCTaHOBIMEHWA
TemnepaTypbl, aHeprornoTpebrneHne npu TUNOBOK Npouefype pa3MopaXuBaHUA U BOCCTAHOBMNEHUA TeMnepaTypsbl,
onpefeneHHoe B COOTBETCTBUN C NpunoxeHnem C, BLIMUTAIOT U3 AOMNOMHUTENBHOrO aHepronoTpebneHnsa. 3To nokasaHo
Ha pucyHke G.5.
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MowHocTs
A OononHutensHoe HononHnTensHoe sHepronotpebineHwe

aHepronoTpebnaHue [ONA pasMopaxMBaHUA U BOCCTAHOBMOHMWS!
anA obpaboTim HarpysKK, TOMMNepaTypbl BO BpeMA 0GpaGomm HarpyaiM

Hauano KoHen

UCNBITAHUA MCTbITaHWA
Phefore Fafter
T Mepuog crabunbHom
JobasneHne cocToRHUA B.3 nm B.4
Harpysim

Bpen;;l

PucyHok G.5 — lMpumep, Korga nepvod pasMopaXWBaHua Y BOCCTaHOBMNEHWUSA TeMNepaTypbl NPOUCXO4NUT
BO Bpems 06paboTKM 3arpy3ku

LononHutensHoe aHepronoTpebneHve aAns 0bpaboTky 4ONOMHUTENBHOM 3arpy3aky BEIYVCNAIOT No hopMyne:

A"—:additior‘gal—tesl = (Eend - Estart)* Pafter (tend - tstart) = ZAEdf ) (51)

roe AE, yitional-test — BOMOMHWTENBHOE aHepronoTpebneHe xonoAnnkLHOro Npubopa Bo BpemMs UCTbITaHNA, Heobxoau-
Moe Ans nonHon obpaboTkk 4obaBneHHOW 3arpy3kk B COOTBETCTBMU C NyHKTOM G.3;

Etpt — NOKA3aHUsA HAKONNEHHOTO 3HEPronoTpedneHns Ha MOMEHT Hauana ucrnbiTaHns adheKTMBHOCTU 06paboTku
3arpy3Ku B COOTBETCTBUM C onpeneneHuem B G.4.1, Bry;

E g — NOKA3aHUa HaKOMIEHHOTO 3HEPronoTpebneHnsa Ha MOMEHT OKOHYAHWA UCTMLITaHWA addheKTUBHOCTU 06pa-
BOTKM 3arpy3Ku B COOTBETCTBUK C onpegeneHunem B G.4.1, Bry;

P tier — @HepronoTpefneHve B cTabUNLHOM COCTOSIHUM NOCTIE MOMHOM 06paboTKK 3arpy3ku B TeHeHWe JOMYyCTUMOTO
nepuopa vcnelTaHui sHepronoTpebnenns (B.3 nnn B.4) B cootBeTcTBUM C onpegeneHvem B G.4.4, Br;

totart — BPEMS1 UCTILITAHWSA HA MOMEHT Havarna UcrbiTaHusa agppekTMBHOCTM 06paboTKM 3arpy3kM B COOTBETCTBUM C

onpepenennem B G.4.1, u;
tong — BPEMSA UCMLITAHWA Ha MOMEHT OKOHYaHMA UCTbITaHUA 3(I(PEKTUBHOCTN 0B6paboTKN 3arpy3Kn B COOTBETCTBUM
c onpegeneHuem B G.4.1, y;
AE 4 — OononHuTensHoe sHepronoTpebneHve B Nepuoa pasmMopaxusBaHWA U BOCCTaHOBMNEHMA TeMnepaTtypbl B
COOTBETCTBUMU ¢ npunoxeHuem C (C.5);
Z — Liernoe Y1cno, paBHoE Y1CIy NepUOFOB PasMopaXMBaHUA U BOCCTAHOBNEHWA TeMnepaTypbl BO BpeMS 1 [0 3a-
BepLUEeHWs UCNbITaHUA adpcheKTUBHOCTU 06paboTKK 3arpy3ku (CM. pucyHok G.5). 3To 3Ha4YeHWe paBHAETCS HYMo
Ans xonoAunbHbIX NpUbopoB 6e3 cncTembl pasmopaxveaHva U ANs cry4aes, Korga nepuog pasMmopaxvBaHWs
M BOCCTaHOBMEHUA TeMMnepaTypbl He HacTynaeT Bo BpeMs UcnbiTaHus adpcheKTUBHOCTHM 06paboTkM 3arpy3ku
(cm. pucyHok G.4).
G.5.4 3chdheKTMBHOCTL 00pPabOTKK 3arpy3Ku
AdhdekTmBHOCTE 0BpabOTKKM 3arpy3KkKn BeIMUCNAT No popMyne

Einput~test

Efﬁdencyload,amb\ent = ) (52)

AEaddilion:—.ii—lest
rae Efﬁciencymd:ambiem — u3mepeHHas 3dypeKTUBHOCTL 06paboTKK 3arpy3ku ANg yKasaHHOW OKPYXKawLlen TemMne-
patypbl (be3 eguHuu, BT-u/BT-4);
Tennosas 3Heprus, yganeHHasa 13 obpabaTbIBaeMON 3arpy3Ku BO BpEMS UCMbITaHUS B COOTBETCTBUM C
5.5.2;
AE, qditional-test — AONOMHWUTENBHOE 3HepronoTpebneHre xonoguneHoro npuéopa ana nonHoi 06paboTkn sarpy3aku
BO BPEMS UCMbLITAHWA B COOTBETCTBMU C onpefeneHuem n3 G.5.3.

ViamepeHHoe 3HaueHne Efficiency,qq ampient MOKET ObiTe BonblUe eAUHULIBL.

YTtobbl Mcnonb3oBaTe 3HaYeHne 3dpcheKTUBHOCTU 06paboTKu 3arpy3ku Ans OLEHKW BO3AEeNCTBUA Ha 3Heprono-
TpebneHue xonogunbLHoOro npubdopa, Tpedyetcsa oLeHKa NoNb30BaTeENbCKONW 3arpy3kn (BTy).

G.5.5 MHOXuTen, 06paboTku 3arpy3km

TarKe MOXHO UCMOMNb30BaTk MHOXUTENE 0BPaBOTKU HArPY3KK «a» Kak MHOXWUTENb UCXOOHOW 3arpy3ku, ykasaHHOW
B HacTosllem ctaHfjapTe (6a3osble 3HadeHus 12 rin obkema HesamopaxuBatowero otaeneHusa v 4 r/n obbema HU3Ko-
TeMnepaTypHoro otaeneHus). Hanpumep, 3HadeHve «a» = 1 03Ha4yaeT, YTo Nonb3oBaTenbCKasn Harpy3ka byaeT paBHATBCA
Einput Kawable 24 4 (cM. 6.8, rae Bce 3HavYeHUs1 KOHBEPTUPOBaHb! B AHEBHOE 3HepronoTpebneHue). MHOXUTENL 3arpyaky
«a», ckopee Bcero, OyneT Gonblue B #apKkoM TPOMMYECKOM KNuMaTte 1 MeHblue B Honee npoxnagHoOM yMEPEHHOM Krnvma-
Te. CornacHo aTomy noaxody sHadeHue K, OTNMYaeTcs ANA Kaxnoro OTAEnkHOro XonoaunsHoro npubopa B CBA3M

E

input-test —
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C pa3nvyneM o6LEMOB He3aMOopaXXMBaKLWMX U HU3KOTEMNepaTyPHbIX OTAENeHWn, a Takke C TeM, YTO 3TOT MOAXOA
nogpasyMeBaeT UCNoNb3oBaHWe (06paboTKy Nonb3oBaTeNbCKOW 3arpy3Ku), MpAMO NponopuMoHansHoe o6semy. [dpyrue
dpakTopbl (HaNpUMep, YMCNO NONb30BATENEN) TakKe MOryT OKaselBaTe BNWSHWE Ha NpeanonaraeMyto nonb30BaTenbCKyo
3arpy3ky. Takke BEepOsiTHO, YTO ANS HEeKOTOpbIX KOHAMrypauuin npubopoB HeobXoOMMEl pasHble MHOXUTENW (Hanpumep,
ONs OTAEMbHbIX MOPO3UNbHBLIX KAMeP), NOCKOMNbKY B HEKOTOPbIX PEMMOHaX OHWM MOTYT MCMOMb30BaTbCA COBCEM MO-APYromy.

Ecnu MHOXMTENb 3arpy3ku UCNONb3YHT AN OLEHKW AONOMHWUTENLHOro 3HepronoTpebneHunsi, cessaHHoro ¢ obpa-
BGOTKOW 3arpy3ku, BaXHO paccymTaTe HOPManM3oBaHHOE 3HAYEHNe Einput-nominal- 370 3HAYEHMWE HYXKHO A5 KOPPEKTUPOBKK
¢ yyetom Hebonblmx KonebaHuii TemMnepaTyp OTAENEHUA U OKPYXaloLWMX TeMnepaTyp BO BpeMs McnbiTaHus. PacueT
NMPOBOAAT HA OCHOBE NPEeAnooXeHus, YTo obpaboTKa 3arpy3KkuM Ha4MHaEeTCH TOMHO MPYU HOMUHANBHOW HAPYXKHOW TeM-
nepartype v 3aKkaH4MBaEeTCH TOMHO NpUW LeneBon TeMnepaType oTAeneHus.

E _ [Mtot-unfz (Tamb—tar - Tunfzgtar ):| 4,186
unfrozen—-nominal — 36 ’ (53)

— JHEpPruAd, yoaneHHaa na BO,EI,HOﬁI 3arpy3ku B HeaamMmopaxuvuBarwlem oTtgeneHnn 4na HOM1MHaneHoOro
COCTOAHWA;

rae Eunfrozen-nominal

Miotuniz — 0028 Macca BoAkl, MOMELUEHHON B HU3KOTeMNepaTypHoe oTaeneHue, K,
T niztar — U€NeBas TemnepaTypa 4N 3HepronoTpebneHus B HesamopaxuBatowwem otaeneHum, °C (cm. Tabnnuy 1);
T amb-tar — HOMUWHaNbHan HapyHaa TemnepaTypa npu ucnsitadum (16 °C unmn 32 °C);

4,186 — KoahpULNEHT IHTANLMUYECKOrO 3mMeHeHUs Boabl, k/(kr-K) (B pa3aMopoKeHHOM COCTOSHWUA);
3,6 — koachdhuLmeHT koHBepTauuK, kx B BTy (c/y - 1073).

_ [Mtot—fz (4’186Tamb—tar + 333’6 . sz—tar '2!05)]

Efrozen—nominal - 36 ! (54)

rme Eiozen-nominal — 2HEPIWS, yaoaneHHas w3 BOAHOW 3arpy3ku B 3aMOpaXMBalolweM OTAeneHWW, Ans HOMWHANbLHOro
cocTosAHuA, BTy;
M, — 06L1aa macca Bofdbl, NOMELLEHHON B 3aMOpaXWUBaloLWeM OTOeNEeHUHN, Kr;

Ti,.15r — Uenesas TemnepaTtypa a5 aHepronoTpebneHus B 3amopaxusatolem otaeneHuun, °C (cm. Tabnuuy 1);
T

amb-tar
4,186 — koahULNEHT BHTaANLMUYECKOro n3ameHeHus Boabl, k/(kr-K) (B pa3aMopoKeHHOM COCTOSHWUA);
2,05 — koadpdUUMEHT IHTANBNMYECKOrO u3MeHeHus Boabl, kx/(kr-K) (B 3amMopoKeHHOM COCTOAHWUN);
333,6 — KoathULUWEHT aHTaNbMUYeCcKoro nameHeHus doassl Bogbl, K[ILx/kr (Boga B neq);
3,6 — KoathnLmeHT koHBepTauum, Kbk B BTy (c/u - 1073).
O6Lee HOMMHaNBHOe 3HepronoTpebneHne Npy 3agaHHOW TeMnepaType MoOMeLLeHNa AN UCNbITaHWIA BeIMUCASAIOT
no copmyne

— HOMMWHanNbHas HapyxHas Temnepartypa npu ucneitaduy (16 °C unm 32 °C);

E

input-nominal —
Cnegytollpe 3Ha4eHWs OOMKHbI ObiTe yKa3aHbl B OT4eTe 00 WMCNbITaHWAX, eCrnin 3TO 3HavyeHue Bbino namepeHo v
3aperncTprupoBaHo:
- 06beM Bcex He3aMopaXXMBaroLWMX oTOENeHUN, I;
- 00 beM BCeX HU3KOTEMNepaTypPHLIX OTAENEeHUHN, I,
- Macca BOOHOW 3arpy3ku, 4obaBneHHOW B He3amopaxuBatowme oTaeneHus, r;
- Macca BOAHOW 3arpy3ku, fobaBneHHOW B HU3KOTeMMepaTypPHbIe OTAeNeHus, T,

= Ejnput-test — ANA KaXX40W YKa3aHHOW OKpYXakwlen TemnepaTtypbel UCNbITAHWUKA, Bry;

- ABqqditional-test
- Efficiency .4 ambient — ANA KQOKOOW YKA3AHHOW OKPYKaILLEHA TEMMEepaTypbl UCTbITAHWIA;

- Einput-nominal — A1 K&XA0I yKa3aHHOM OKpyKaloLer Temneparypbl ucnbiTaHuit, Br-u.

Heobxoaumo ykasaTb BCe 3Ha4eHus, UCMoNb30BaHHbIe AnA onpefeneHus acheKTMBHOCTM 06paboTKKN 3arpy3Ku.

G.5.6 [lobaBneHWe nonb3oBaTeNbCKUX 3arpy3oK B AHEBHOE 3HepronoTpedbneHve

BosgencTBue nonb3oBaTenbCKMX 3arpy3oK MOXET BbiTk Y4TEHO B AHEBHOM 3HepronoTpednenun. [onb3oeatens-
CKMe 3arpyski BO3HMKaIOT Npu 00bIYHBIX EACTBUAX, HAaNpUMep Npu OTKPbITUW ABEpeL, (M CBA3aHHOM C HUM BO3dyxoobme-
He), 3arpy3ke B XonoaunbHbld Npubop Tennbix NPOAYKTOB M HANWTKOB ANA OXNaAeHUs (MHorga AN 3amMopaxuBaHua) u
M3roTOBMEHUN NMbaa.

MeTton onpepenennsa addekTMBHOCTA 06paboTku 3arpy3ku Ons xonogunsHoro npubopa ycTaHOBMNEH B Ha-
CTOALLEM MPUMOXKeHUW. 3TO 3Ha4YeHUe NO3BOMAeT NOMy4MTb OLEHKY HapacTarLlero sHepronoTpedneHna ansg yoanexHus
KaXO0N eaMHULBI NONb30BaTENbLCKON TENMNOBOWM 3arpy3ky, IKBMBANEHTHOW BO3HMKAIOLWEN NPpYM HOPManbHOM MCNOMbL30-
BaHuW. BennymHa nonb3oBaTeNbCKUX 3arpy30K CUMbHO BapbUPYETCA Ha PerMoHansHOM YPOBHe, MOTOMY YTO OHa 3aBMCHT
OT KNUMaTa, Ce3oHa W YCroBuiA B NOMELLEHWN, & TaKKe OT NPUBbIYEK NOMNb30BaTeNs. Takke NonbL30BaTenbckUe 3arpyskv
B HEKOTOPOW CTeNeHW BapbUpYHOTCHA B 3aBUCYMOCTU OT pa3Mepa 1 TUna XonogunbHoro npubéopa 1 o1 HEKOTOPLIX A4eMO-
rpadunyecknx hakTopoBs, HaNnpUMep OT KONMUMYEeCTBa NoMb30BaTenell XxonoaunbHoro npuéopa 1 BpeMeHu MCNonb30BaHWA
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— AN KaXA0W YKa3aHHOW OKpyXatoLel TemnepaTypbl UChbITaHui, BT-y;
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(BpemMeHu aHs, Korga nofb3oBaTenu Haxo4aTcs AoMa). BennunHa cpeqHUx AHEBHBIX MNOMb30BATENbCKUX 3arpy30K MOXKET
BapbkhpoBaTbesa oT 50 Br/y go 500 BT/4 B 3aBMCMMOCTM OT BpeMEHW rofa, KnumMaTa, Tuna nNpoaykToB, pa3mepa NpoayKToB
W demorpaduyeckux napameTpos.

MpuMeyvyaHune — Npu akTMBHOM UCTONb30BaHWUIM MHTEPBanbl PasMopaXXMBaHUA MOTyT ObITb Kopoye. UHTep-
Banbl pa3zMopaXXMBaHWA B OCHOBHOM 3aBWUCHAT OT BHELLHUX YCMOBWUIA 1 KONMMYECTBA Onepaunii OTKPbITUSA OBepel (B MeHb-
LUEM CTeMNeHW OT Hanu4Ms OTKPLITLIX XKMOKOCTENW, (DPYKTOB, OBOLWLEN U APYrMX NpoayKToB). [Jaxe OAHO OTKPLITUE ABepLbi
Ha oTgeneHue Bbi3biBAET OTHOCUTENBHO GOMbLLUYH Harpyaky, Ho AoBaBneHne aTol Harpy3ku MULlb ¢ Manoi BEPOATHOCTLIO
NO3BOSIUT CUMYNUPOBATEL UCMOMNbL30BaHME, Bhi3bIBAKLLEE KOPOTKME MHTepPBanbl pa3MopaXuBaHUA. BnvsHue nameHeHUiA
WHTEpBana pasMopaXMBaHWUs He N3MEPSAETCH HANPAMYIO B MCMbITaHWUAX 3¢ heKTUBHOCTU 06paboTKKM 3arpy3Ku, HO oLie-
HUBaeTCA NMOCPEACTBOM KOPPEKTUPOBKM 3Ha4eHWA Afy;. VIHOTIa 3TO MOXET 0Ka3aTbes CIIOXHBIM, MOCKOMbKY MHTepBan pas-
MOpPaXWBaHUA BNWUAET Ha 3HepronoTpebneHre B cTaBUMNLHOM COCTOAIHUA W CPEHION TeMMNepaTypy TOMEK UCMbITaHus,
B CBA3W C YEM PaccyMTaTh TOYHOE BO3AENCTBUE HAMPAMYH MOXKET OKa3aTbCH HEBO3MOXHO. B OTCYTCTBME 3HAUUTENBHBIX
W3MEHEHWUI MHTepBana pasMopaXWBaHUA B CBA3M C MOMbL30BATENLCKAMY 3arpy3kami (4TO MOXET cUUTATLCA hOPMONi
obxopa) Bo3aeicTBUe Ha aHepronoTpebneHue 4OMKHO BbiTh HEBOMBLUKWM, M B [aHHLIX pacyeTax OHO MTHOPUPOBANOCh.

Ecnu oueHKa Nonb30BaTeNbLCKON 3arpy3ku ykassiaetcs B BT-4 B AeHb, BO3AENCTBME HA OHEBHOE aHepronoTpebdne-
HKE NpW 3aaHHON HAPYXKHOW TeMnepaType MOXHO OLEHUTL MO cneaylwen opmMyne:

E

user
— : (56)
Eﬁ"cjencyload ,ambient

AE

processing —

rae AEg ocessing — AONOMHUTENBHOE IHEBHOE 3HepronotpebrieHne xonoauneHoro npubopa, BT-w/cyT, Ans obpabotku
Nonb30BATENBLCKON 3arpy3kn £ ..
E cer — TEMNOBOW 3KBUBANEHT MOMNb30BATENLCKON 3arpy3kn Ha XONoAWnNbHLIN Nnpubop, BT y/cyT, npu HOpManbHOM

MCMNoNnb30BaHWK (YKasblBaeTca ANs pernoHa);
Efficiencygad ambient — 2P PEKTUBHOCTE 06paboTKM 3arpy3Ku Npu ykasaHHOW HapyXHOW TeMrnepaType B COOTBET-
CTBMM C HACTOALWMM NpunoxeHnem, BT-4/BTy (BennymHa 6e3 eguHULIbI U3MEPEHNUS).

[MTpumeyanune — Bo3gencTeue Nonb30BaTENLCKMX 3Arpy30K NPy NPOMEKYTOYHBIX TeMnepaTypax Mexay Ha-
PYXHbLIMW TemnepaTypamMmu ucnoitaHua 16 °C v 32 °C mMoxeT oueHWBaTbCs METOAOM NUHEWHON UHTEpnonauum adpcek-
TUBHOCTW 06paboTku 3arpy3ku Efficiencyy g ampient MEXAY 3TUMK TemnepaTtypamu. Monb3oBaTensck1e 3arpyski npu
Bonee HM3KOW HapyKHOW TeMnepaType 06bi4YHO BbIBAIOT HUKE NPY BbINONHEHWW OAHWUX U TeX e 3adad. [na nonydyeHus
TOYHOM OLIeHKW BO3AEWCTBMA MOMb30BATENbCKMX 3arpy30K B TeYeHue roda pekoMeHOyeTCs OLEHWUTb cpedHeMeCa4Hyio
TENMOoBYI0 Harpy3Ky, 3KBUBaNeHTHYIO NONb30BaTENbCKOW Harpyske.

Tawke ykazaHHyO B HACTOSALLEM NpUNoXeHUW oBpabaTbiBaeMyH 3arpy3kKy (3aBUcALLy0 OT 06bemMa) MOXHO UC-
Nnonb3oBaTk B Ka4eCcTBe OCHOBbLI ANA MaCLIJTaﬁMpOBaHVIH OspaGaTblBaEMOﬁ 3arpy3Ku no pernmoHam.
E. .
input-nominal
AE, = s

P — -a
PRSI Efﬂc’encyload,ambient

: (57)

rae AE; ocessing — ROMOSHUTENbHOE AHEBHO® aHepronoTpebneHne xonogunbHoro npubopa, Br-y/cyT, ana obpaboTku
yKasaHHOW 3arpyskm,;
Einput-nominal — HOMMHaneHas obpabaTkiBaeMan 3arpy3ka Ans ykasaHHOM BOOHOW 3arpy3ki Npy HOMWHANLHON Ha-

pY>KHOW TeMnepaType U ueneBon TeMnepatype oraeneHus, Br-u/cyTt (cMm. G.5.4);
a — pervoHanbHbI KoadhduumeHT macwtabupoeaHnsa oGpabaTbiBaeMoR 3arpy3Ku;
Efficiencyisad.ambient — 3P dEKTUBHOCTE 06paboTkK 3arpy3ku Npu yKkazaHHOW HapyXHOW TeMnepaTtype B COOTBET-
CTBUM C HACTOALWMM npunoxerHvem, Br-4/BT v (BennumHa 6e3 eguHULbl U3aMepeHnus);

MpumeyaHune — B oTcyTcTBUE NOKanbHbIX AaHHBIX ANA KOadduruMeHTa a NpeanoYTUTENLHO UCMNOoNL30BaTh
3HayeHue 1. 3HadeHue KoadurumeHTa a He OOMKHO NpeBbiwaTth 2.

BHaueHne AE  qossing MOKHO MPUBABUTL K 3HAYEHWIO AHEBHOrO 3HEPronoTPeGneHns Ans OLEHKN NapameTpoB

WCMONBb30BaHWA, CBA3AHHLIX C NOMb30BATENLCKON 3arpy3koi. ECrn ncnonbayioT 3Ha4YeHns AN OKpYKaloLen Temnepary-
pbl 16 °C 1 32 °C, rogoBoi KoaphruMeHT MOXHO BbIpasvTb cneayrwmum obpasom:

AE E AE

processing-annual =fA processing16C” processmgBZC}'

(58)

B cooTBetcTBMM C pernoHanbHbiMy TpeboBaHuamu oblyee rogosoe aHepronoTpebneHne xonogunbHoro npubo-
pa (dopmyna (4), 6.8.5) MoXKeT BbITb AONOMHEHO C YYETOM MOMb30BaTENbCKOW 3arpy3Ku, Kak NokaszaHo HUXe:!

Etotal =. ir{EdaiiyﬁiC' EdainSZC} + Eaux o AEprocessing-annuai‘ (59)
[Mpumepkl NpuBedeHsb! B NpUnoxeHun |.
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MpunoxeHune H
(obsAzaTensHoe)

OnpeneneHve o6bema

H.1 CocTaB

B HacTosLLEM NPUMNOKEHUU ONMCaHBI METOAbLI pacyeTa obLero o6beMa xonoAunbHbIX NpUBGopoB. Llensio HacTo-
ALLEro NPUIoKeHUsa SBNAETCS NPeAoCTaBNeHe eAMHO0GPa3HbIX CPeACTB OnpeaeneHus paamepa C y4eToM 0CoBbIX thyHK-
UM W/nnu yHKUMOHANBHEIX KOMMNOHEHTOB, PACcMONaralolWmUXca B OXnaxaaemMsix otaeneHuax. OHO He npegHasHa4eHo
LNs U3MepeHnsl 06bema XpaHeH st MPOAYKTOB MUTaHWS, MONe3Horo 06bLema Unu nonezHocTy o6bema.

YcTaHaBNUBAEMBIM B HACTOALLEM NMPUMOXEHWW METOA OCHOBAH HA FOTWMKE, COTMACHO KOTOPOM BCE 3MEMEHThI, He
Tpebytoluecs ANa perynupoBaHus BHYTPEHHEN TeMNepaTyphbl, HE YYUTLIBAKOT, M MECTO, KOTOPOE OHW 3aHUMAIOT, SBNSETCS
yacTblo 06bema. Hanpumep, namnoyka v ee kopnyc He TpebyloTca Ans noggepkaHus BHYTPEHHWX YCIIOBUIA B XONoguIb-
HOM NpuBope, 1 NO3TOMY MX He HYXKHO YUUThIBATb, 8 perynupyemblie nonb3oBaTeneM YCTPOWCTBA ynpaBneHus TeM-
nepaTypow 1 UX KOPMyca, a TAlKe BO3AYXOBOAL! AN pacnpeaeneHis Bo3ayXa Hy)HO CYMTATh OCTAIOWNMUCH Ha MECTE.

H.2 O6wuit obbLem

H.2.1 UamepeHuMe obbema

Bce namepeHHbie 3HaueHua o6bema otgeneHmn okpymsaoT 4o 0,1 n. O6wmi o6bem paBeH CyMMe 3TUX OKpPYITeH-
HbIX 3Ha4YeHWI1 06 bemMa oTaeneHUn, 1 3asBneHHoe 3HavYeHne oblero o6 bemMa JomkHO ObITb OKPYrNeHO 40 OOHOro NUTpPa.

H.2.2 OnpepeneHne obbema

O61Lem JOMmKEeH yYUTLIBATL TOUHYH (DOPMY CTEHOK, BKMIOYAA BCE BbINyKble MecTa v HULWK. JloTok aAnsa neaa (npu
HanW4nMn QUCNeHCcepoB BOAbI U NbAa B ABEpLAx) CrnenyeT BKMNoYaTh B 00bem 00 hyHKUMK pazgadn.

Mpw onpeneneHun o6bema BHYTPEHHWE 3NEMEHTLI (MOMKKU, ChEMHbIE NEPETOPOAKU, KOHTENHEPEI U BHYTPEHHWE
rerkne Kopnyca) He Y4uTLIBaIOT, KaK yCTaHOBIEHHbIE.

CnepgywLine aneMeHTbl CHUTAIOTCH YCTAHOBMEHHLIMA, U UX 06BLeM y4nTLIBAKOT Npu onpeaeneHun obuiero obbema:

- 06BbEeM KoprycoB arNeMeHTOB YNpaBneHus;

- 06bem MpocTpaHCcTBa UcnapuTens (BKMOYas BCE MNPOCTPAHCTBO, HEAOCTYMHOE M3-32 HaNWYWA ucrnapuTens)
(em. H.2.3);

- 06beM Bo3OyxoBOAOB, TpebyeMbiX ANA NPaBMNbHOTO OXNaXOEHUA W IKCNNyaTaunm YCTPOWCTEA;

- MECTO, 33aHATOE MOMKaMM, BCTPOEHHBLIMY BO BHYTPEHHIOK NaHens ABEpPLbI.

CnegyeT yTO4HWTL, 4TO B 06 beM He BKIHYaloT NpoxodsllMe CKBO3b ABepUyY AMCNEHCEPLI AN BOoAbl U NbAa, a Tak-
Xe n3onaAuno. Hukakve 4acTtn gucneHcepa He BKITIOYaloT B 06 beM.

H.2.3 O6em npocTpaHCcTBa UCnapuTens

O61em npocTpaHcTBa UCNAapUTENs PaBeH NPOU3BEAEHWIO ANUHBI, LUIMPWUHBI U BLICOTHI.

O6wuir o6bem, KOTopbIA HEOBXOAMMO BLIYECTb, COCTOUT U3 CNEOAYIOLLMX KOMMOHEHTOB:

a) Ans McnapuTens C NpMHYOMTENbHOW Nogadeil Bo3ayxa BblYMTAKT 0OLLMIA 06 beM KPLILLKM MCNapUTensa 1 npo-
CTPaHCTEA 3a KPLILLKO/ MCNapuTens, BKMio4as o0bbeMm, 3aHAThIN BEHTUNATOPOM UCNApUTEnNs W CNUpansio BEHTUNATOPa;

b) ons ucnapuTenen NNacTUHYaTOrO TUMNa (HanpUmep, PYNOHHO-MNAacTUHYaThiX) 06bLEeM 3a BEPTUKaNbHO YCTaHOB-
NEHHBIMX UCNAPUTENAMM NNACTUHYATOro TUNa U 00 bLEeM Haz ropuM3oHTanNbHO YCTAHOBNEHHBIMK UCMAPUTENAMM NNACTMUH-
YyaToro TUNa, ecnun PaccToAHME MeXy rOpM30oHTanbHbLIM UCRApUTeneM N1acTMHYaToro TUna v Bninkanlien obnLOBOYHOI
NMOBEPXHOCTLIO Hag HUM cocTaensieT meHee 50 mm. CbheMHble NoAa0oHb! AN Kanenb/KopbiTua CHUTATCH CHATHIMY;

C) B Ccrny4ae nonok, 3anofiHeHHbIX XrnagareHToM, 06bem Ha camMol BEpXHEW MOMKOW W NoJ caMouv HWKHEN nor-
KOW, ECn paccTosHue MeXxay NONKoW 1 BrivkanLlen ropuaoHTanbHOM NOCKOCTHI0 BHYTPEHHENR CTEHKU WKadha cocTaBns-
eT He Bonee 50 mm. Bece ocTanbHbie oxna)aaemble MOMKW CHATAIOTCH OTCYTCTBYHOLLIMMMU.

H.2.4 Cekunun u/vnu otgeneHuA OBe 2Be3abl

Cekuuun w/unn otaeneHns Ase 3Be3Abl OONYCKAaKTCA B ABEpUax W B OCTanbHOW YacTn 06bemMa XonogunbHoro
npubopa npu cobniofeHn BCeX cneayrLmMX YCroBUA:

a) ceKkuusl WnvM oTAeneHwe [OBe 3Be3dbl MoMeveHbl COOTBETCTBYHOLMM WAEHTU(WKALWOHHBIM CHMBOOM
(cm. IEC 62552-1, 5.2);

b) cekuna wnn otgeneHue ABe 3Be3Abl OTAENEHLI OT 00beMa TPU WMINK YeTbipe 3Be3Abl NeperopoaKor, KOHTEN-
HEPOM UMW aHanorM4HbIM COOPYKEHUEM;

C) HOMUHanNbHbIK 00LLKMIA 0OBbeM ceKuuu aBe 3Be3Abl He npeBbiwaeTt 20 % oT obuwero obbema otTaeneHus;

d) MHCTPYKUUW JaK0T YETKME PEKOMEHAALIMM OTHOCUTENBHO CeKUMI W/Unv oTAeneHun aBe 3Be3bl;

e) o6beM cekUUM 1/Uny oToeneHus ABe 3Be3fbl yKa3aH OTAeNbHO U HE BKMIOYEH B 06HLEM TpU Unu YeThbipe 3Be3abl.

H.3 O6o3Ha4yeHuMA Ha pucyHkax H.1 — H.5

Ha pucynkax H.1 — H.5 noka3saHbl TMNOBLIE KOHM(UIypauuu, HO OHU HE NMPU3BaHbl BKMIOYATb BCE BapuUaHThl KOH-
CTpykuMW. [nsa apyrx KOHCTPYKUMIA MOFYT BbITh MCNONb30BaHbl COYETAHUA KOMMOHEHTOB U3 pasHblX pucyHkoB. Ob6osHa-
YEHWUS Ha PUCYHKaX B 3TOM MPUMOXKEHUN NEPEYMCTIEHBI HNXE.
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BHYTpPEHHWE KOMNOHEHTHI,
HE y4YMTHIBAaeMbie B 00bemMe

N

// Bknio4eHHsI 06bem

CreHin wkada (He BKNIOYEHB)

7/ BHYTPEHHWE KOMNOHEHTHI,
WTbIBAEMbIE B 0Obeme
]

OTH PUCYHKKM NpedcTaBnatoT coboii rpachrnyeckoe oTobpaxkeHne npoueayp onpeaeneHus o6bema, KoTopble onmca-
Hbl B H.2.2 1 H.2.3.

I BbivecTh 06LEM 38 KPbILLKOKA

L~ UcnapuTans
u BbNecTe 06LEM KPRILLIKM
WcnapyTans
) . BbiiecTh o6beM BosayxoBoga

. BbtecTe ofbeM Kopnyca cUCTeMbl
YNpaBNsHUs

MpumeyaHwne— JTa cxema Takke OTHOCUTCA K npubopam ¢ ABymsa U Gonee gBepsiMK, PAcNONOXeHHbIMK
psgom (side by side), k npubopam ¢ pacnonoxeHnem MopPoO3UNbLHOW KaMmepbl CHU3Y, W OTAeNbHbIM XONOoAUNbHbLIM MpU-
6opam c ogHUM oTaeneHneM. Bce BhlyMTaeMble 3Ha4eHUst oaMHakoBbl. PasbacHeHWe no Gnoky gucneHcepa MOXHO Mo-
CMOTPETL Ha CNeayLMX PUCYHKAX.

PucyHok H.1 — Basogoe npeactaeneHue npubopa ¢ pacnonokeHMemM MOPO3WUINbHON KaMepbl CBEPXY
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—

Brnountb 00beM KaHana aAns noga
A0 BbIXOAa W3 AUCTeHcepa

\

MpumevaHue — [ns onpegeneHus obLema C aBTOMaTUYeCKUX YCTPOUCTE NPUICTORIIEHUA Nb4a CHAMBIOTCH 3aMTyLUKA
U KPbILIM (HANPUMED, YCTAHABMMBAEMbIE NP NEPEBO3KE UIK B NEPUOADI, KOTAA OHW HE UCMONbAYIOTCH).

Pucyrok H.2 — [ncneHcep v »kenob aBToMaTM4eckoro yCTPOWCTBa NpUMroToBNeHMA Nbaa

27
PucyHok H.3 — ABTOMaTtMyecKoe YCTPOWUCTBO MPUroTOBMNEHUS Nbaa

BKNMIOYKTL BECh 0OLOM

BknoumTb
Bech oGLem 1|V/

7

PlflcyHOK H.4 — Penbcosoe KpenneHne OnAa BblOBWXKHbIX MONOK UM KOP3WH
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0

s

i

MpumedaHue — B pacuste ANA BPalLAIOWLErocH pa3lenuTens yHUTeIBAKT 3aKphIThle ABepLbLl. OGbem BHYTPEHHERD
Bpalaolleroca pazaenutens (A) He yuuTbiBaloT. Boictyn Ha aeepu (B) He yauToiBaIOT.

PucyHok H.5 — Bpauwarwowuii pasgenvTens OTAENeHWs ONS CBEXMUX NULLEBLIX NPOAYKTOBR AMNA 3aCTeKNeHHbIX ABepei
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MpunoxeHne |
(cnpaBo4Hoe)

Paboune npumMmepbl pac4yeToB 3HepronoTpebneHms

1.1 NMpumep pacyeta AHEBHOro 3HepronoTpedneHus

B cooteeTcTBUK € 6.8.2, AHEBHOE 3HepronoTpebneHne xonoauneHoOro npuéopa ¢ CUCTEMOWN pa3mMopaXXvBaHWUs
(c cobcTBEHHBIM LIMKNIOM YNpaBneHUa pa3mMopaxuBaHMeM) BoIMUCIIAOT No opmyne

Edaily = P24+ r
df

(2)
CpegHiolo TeMnepaTypy KaxJoro oTgeneHust Ans 3TOM HACTPOWKM YCTPOWCTBa ynpaBneHUs TemnepaTtypou
BBLIYMCNSAIOT No popmyne

Taverage = Tss Tdf . (3)

PesynstaTel MCMbITAHUA XONOAUNEHUKA-MOPO3UNBHMKA C aBTOMaTMYECKUM pa3MopaXuBaHueM ans TeMmnepa-
Typbl 32 °C ByayT cnedyrLlwmMMi;

- MOLLIHOCTb B CTaBUNBLHOM COCTOAHUMN Py, (NpunoxeHue B): 43,2 B,

- TeMnepaTypa OTAENeHWa ANA CBEXWX MULLEBbIX NPOAYKTOB B cTaBUNBHOM cOCTOAHUM Ty 3,6 °C;

- TeMnepaTypa MOPO3UNbLHON Kamepbl B CTabUNbHOM cocTosHuK Tp,: — 19,4 °C;

- HapacTalllas 3HEPrus pasMopaxueaHus, AE 4, (npunoxeHne C): 94,3 BT v,

- HAKOMIEHHas TemnepaTtypa npu pasMopaXxuBaHUK B OTAENEHUW AN CBEXUX MULLEBLIX NPOSYKTOB ATA ., (Npu-
noxexue C): +1,6 Ky;

- HaKonneHHas TeMneparypa npy pasmopaxueaHuM B MOPO3UNbLHOW Kamepe A Thym, (npunoxerne C): +8,5 Ky;

- UHTepBan pasMopaXuBaHUs At .., (MpunoxeHue D): 23,4 .

Takke npu Temnepatype 16 °C nony4yeHsbl cnegyowme pe3ynstaTtel UCMbITAHWA:

- MOLLHOCTL B CTaBUNBHOM COCTOSIHUM P (NpunoxeHune B): 16,9 B,

- Temnepartypa OTAeneHWsl ANA CBEXUX NULLEBLIX MPOAYKTOB B CTabUNbHOM cocToAHMuU: 2,9 °C;

- TeMnepaTypa MOpPO3UNbLHOW Kamepbl B cTabunsHom cocTtosiHuu: —18,9 °C;

- HapacTarLllas 3Heprus pasmopaxueaHua, AE s (Npunoxenre C): 85,6 BTy,

- HAaKOMNMeHHaa TeMnepartypa npu pasMopaxWBaHUM B OTAENEHUN AMNA CBEXMX MULLEBLIX NMPOAYKTOB ATHyq (NpU-
noxexue C): +1,8 K-y;

- HaKoMmneHHan Temneparypa npy pasMopaxMBaHi B MOPO3UNbHOW Kamepe AThyq s (npunoxexne C): +8,1 K-y;

- UHTepBan pasMopaXMBaHUA Aty (MpunoxeHue D): 46,8 4.

[HeBHOe 3HepronoTpebneHue 1 cpeqHAsa Temrnepartypa oTaeneHus npu HapyxHou Temneparype 32 °C:

94,324

Edaily =43,2:24 + = 1134 Br/cyT;
1,6 .
TaverageFF = 3'6+m = 3,67 %G ;
8,5 ;
TaverageFZ =-19.4 +m =-19,04 °C.

s

[HeBHOe aHepronoTpebneHne n cpeqHas TemnepaTtypa otTaeneHUA nNpu HapyXHo Temnepatype 16 °C:
85,624

Egaily1s = 16,924 + = 449 Br/cyT;

1.8 5
TaverageFF = Zg"’m =294 °C;

—18,9+£= -18,73 °C,
46,8

i

T

averageFZ =

1.2 MepemeHHOe pazMmopaxuBaHWe — pacyeT UHTEPBANoB pa3MopaxknBaHus

B NPUNOXEHNN D ans KOHTpONNepoB NepeMeHHOro paamopaxXnBaHuUA NCNONb30BAncA noaxon pacyera ana onpe-
neneHnda MHTepBana pa3sMopaxuvuBaHWA ONA onpegeneHna AHEBHOIo 3Heprono1'pe6neHuﬂ.
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WUHTepean pasmopaxuBaHWA 419 CUCTEMbI NepeMeHHOoro pasmopaxuBaHUA onpegenseTcs no copmyne

Al max Mg min
[042' (Aty-max Atg_min )+ Atd-min] !

rae Al e, — WHTEPBan pasmMopaXvBaHWA [N18 OKpyXawuen TeMnepaTypb! ucnsitanua 32 °C;
— MakCUMarnbHbIA BO3MOXHbIA MHTEpPBan pasMopaXvWBaHWA ONs OKpyXalwen TemnepaTtypbl 32 °C, yka-
3aHHbIV NPOM3BOANTENEM, B Yacax UCTEKLIErD BPEMEHU;
Aty in — MUHMMATbHbIA BO3MOXHbIA MHTEPBan pa3MopaxuBaHUsA ONsA OKpYXKalowen Temnepatypbl 32 °C, ykasan-
HbIA NPOW3BOAMTENEM, B Yacax UCTEKLLETO BPEMEHH.
BHe 3aBMcUMOCTU OT cneundmrkalyui NpoU3BoANTENs, B OTHOLLEHWN UCXOOHBIX NepeMeHHbIX Al .
CTBYIOT CNEeAYIOLLNE OrpaHUYEHWSA:
- At — 0bbI4HO NpeBbIaeT 6 4 M He JomkeH npesbilWaTh 12 4 npu HapyxHown TemnepaTtype 32 °C (1ctekwee

Algap = (27)

td-max

M ALy ine nen-

d-min
BpeMs);
- Aby ax — HE JOmkeH npeseiwars 96 4 npu HapyxHow Temnepartype 32 °C (ucTekwee Bpems);
- Aby oy — BOMKeH BbiTb Bonblie Aty .- Npy HapyXHOW Temnepatype 32 °C.

MpoussoguTens npeacTaswn npubop, ANa KOTOPOro UcTekllee Bpems AMNA COOTBETCTBYIOLWNX MHTEpPBanoB pas-
MOpaXWBaHWsA PaBHO:

- Aty nin — 8,54 npu Hapymuofl Temnepartype 32 °C;

- Aby oy — 44 Y Npy HapyxHOW TemnepaType 32 %, §
- YCMOBUWE O TOM, YTO 3Ha4eHue Aty - AOMKHO BbiTb Gonblue Afy .. Npu HapyXHoW TemnepaTtype 32 °C, BbINOHEHO.

Mpy HapyxHow TemnepaType 32 °C 3HauyeHne At .., paBHAETCA:
N 44-65
[0.2(44-6,5)+6.5|

Atgzo

= 20,43 4 (ncTekwee Bpems);
= 20,4 u (c okpyrneHnem go 0,1).

CornacHo D.4.2, 3HaveHue Aty B ABa pasa bonblue 3HaveHus Aty., = 40,857 4 (nctexwee spema) = 40,9 h (c
okpyrneHvem go 0,1).

1.3 Mpumepbl MHTEepNONALMK

1.3.1 O6wme nonoxeHns

B HacTosileM MyHKTe npuBefdeHbl NPYMepbl NIMHENHOM MHTePNonALUKM, TPUaHIYASAUMA U peLleHUs C UCMoMNb30Ba-
Huem Matpul. [NprBedeHHbIe NPMMEPLI NONE3HbI ANA NPOBEPKW NPABUMBHOCTW pacyeTa pesynsTaTtoB aBToOMaTUYECKUMM
cucTemMamMu aHanuaa.

1.3.2 NluHenHana nHTepnonaAuua

[.3.2.1 O6wme nonoxeHus

Kak ykasaHo B E.3.3, ons nuHenHoW MHTEpNoONALMK NPUMEHAIOT cneaytowme opmMyrb:

(Ti-tar - 7; )
poibar” i, (28)
(T -Th)
T =T +i(Te = Taa); (29)
Eitar = E1+£{E2 -Ey). (30)

B crnenyowmx npumMepax nokasaHo, Kak MOXHO MPUMEHUTE 3TW hOpMYnbl K 4aHHBIM UCMLITAHWUIA.

[.3.2.2 MNMpumep c 0gHUM OTAENEHUEM

OTpensHas MOpoO3MnbHanA Kamepa nokasana crefylolme pesynsraTsl UcnbiTaHns npu Temneparype 32 °C B cooT-
BETCTBMM C 6.8.2, Kak nokasaHo B Tabnuue |.1.

Tabnwuyal.1—lNpumep NUHENHOW MHTEPNOMNALWKU, OAHO OTAENEHWe

MapameTp McneiTaHve 1 WcnbiTanue 2 Tun Llens
OTtpeneHue A TA1 =-19,6 °C T’,,\2 =-17,1°C MopoaunsHoe otgenenue | — 18,0 °C
3OHepronoTpebneHve ED‘,J”Iy1 = 789 Bry/cyT EDailyz = 668 Br-y/cyT

Mposepka gonyctumocTu: PasHuua mexay Tyq v Tyo He gomkHa coctasnaTte Gonee 4 K. Peaynerar = OK.
Kak ykazaHo B E.3, Heobxo4MMo BbINONHUTE pacyeTbl AN Kax4oro otgeneHus /, ot 1 go n otgeneHuin. Kaxaas vs
ATUX UTepauuii HasbiBaeTcs Luknom. OTaeneHue TonbLKO OHO, U NO3TOMY B AaHHOM crnyyae TpebyeTcs Tonbko 1 uumkn.
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War 1: Paccuutate £ = (-18,0 — (=19,6)) /((-17,1) — (=19,6)) = 0,640. Y6eauTtbCca, 4TO 3HaYeHne GonbLlue 0 1 MeHb-
we 1. Peaynerat = OK. (Tak Bcerga NnpovMcxXo4uT, eCN 0gHa ToYKa UCMbITaHUA UMeeT TeMnepaTypy Bbllle Leneson Temne-
paTypekl, @ Apyras — HWXKe LeneBoW TeMmnepartypbl).

LWar 2: PaccuuTatb T] =-19,6 + 0,640 - ((-17,1) — (—19,6)) = —18,0 (TpebyeTca Toneko An4 j = 1). [NockonkLKy ecTb
TONBKO OOHO OTAEeneHue, oHo obecneynBaeT LeneBylo TeMNepaTypy AnA oTOeneHus |.

LWar 3: Heobxogumo ybeouTbea, 4TO ANA BCeX 3HAYeHWA T, TemnepaTtypa paBHa UENeBOW TeMNepaType Ui HUuxe
Hee. B gaHHOM crydae 3To BepHO. 3aTeM HYKHO paccymTtaTb E = 789 + 0,640 - (668 — 789) = 711,6 BT-u/cyT.

WHTepnonaumio BLINONHAT No oTAeneHuto A u rpacuky S;:

_(B-Ey).
)
(668 —789)

Si = ((17,1)-(—19,6)]

= -48,4 Br/cyT/K.

1.3.2.3 [1ea otoeneHus

BHavane npveeneH npyMep ¢ ABYMsi OTAENEHUAMM C OOHON TOHKOI BbILLE W OOHON TOYKOW HUKE LieneBbIX Temrne-
paTtyp ona obovx oTaeneHUK, Kak noka3aHo B Tabnuue 1.2.

Tabnwuuyal2—lpumep 1 NMHEWHOW MHTEPNONALWW, OBA OTAENEHMWSA

MapameTtp Wcneitanue 1 McnbitaHue 2 Twn Llens

OtoeneHune A Tpy=+49°C Tpo=+14°C Otgenenve anda xpa- | +4,0 °C
HEHUS  CBEeXWX Mu-
LEBbIX NPOAYKTOB

OtoeneHue B Tg1=-16,5°C Tg,=-188°C MoposunbHoe ot-|—18,0°C
AeneHue

OHepronoTtpebneHue EDaim =822,1 Bru/cyt EDai1y2 =935,6 Bru/cyt

Mpoeepka gonycTumocTu: TemnepaTypbl oTAeneHua A B obeunx Toukax pasnuyarTcs He Bonee vyeM Ha 4 K, kak u
Ons oTAeneHus B, 1 NoaToMy MUHENHY MHTEPMNONALMIO MOXHO MCMOMb30BaTh.
Uwnkn 1 gna /= A (otoeneHue A)

Lar 1: Paccuutatb fI =(4,0-4,9)/ (1,4 -4,9) =0 257. Y6eguTbcs, 4To 3Ha4eHue Bonbiue 0 1 meHbLue 1.
Peaynerat = OK.

War 2: PaccuyuTtaTh 3Ha4eHun T
T,=49+0257 (1,4-49)=40°C
Tg=-16,5+0257 - (-18,9 - (-16,5)) =-17,12°C

War 3: T, MeHbLUe UNu paBHO LeneBoMy 3HaveHuto 4 °C? PesynbTat: UctuHa
Tg MeHbLUEe Unu pasHo LenesoMy sHadeHuio —18 *C? Peaynerar: noxbs
He Bce nony4eHHbIe NyTeM UHTEPNONALUKA 3HaYeHUs TeMNepaTypbl HKe LieneBor TeMnepaTypbl, MO3TOMY HET pac-
4eTa aHepronoTpebneHus: £, . = HELONYCTUMOE 3Ha4YeHue.
KoHeu, unkna gna i = A
Uwnkn 2 ona i = B (otgenexnue B)

War 1: Paccuurats f = (— 18 — (- 16,5)) / (- 18,9 — (- 16,5)) = 0,625. Y6enutbca, 4to aHadeHne Gonbiie 0 1 MeHb-
we 1. Pesynbtat = OK.

LWar 2: PaccunTatb 3HadeHus T:
T,=49+0625-(1,4-49)=271°C
T3 =-16,5+0,625" (-18,9-(-16,5))=-18,0°C

War 3: T, MEHbLUE UNK paBHO Lernesomy 3HadeHuio 4 °C? PeayneraT: uctuHa
Tg MeHbLue UNK paeHo LienesoMy sHaveHnio — 18 °C? Peaynbtat: nctuxa
Bce nonyyeHHble MyTEM MHTEPMNONALMK 3HAYEHUS TeMMnepaTypbl HUXKE LIeNeBoi Temnepartypbl, No3ToMy pacdeT
3HepronoTpebneHna MeToOoM UHTepnonaunn: Eg . = 8221 + 0,625 - (935,6 — 822,1) = 893,0 Bru/cyT.
KoHeu umkna gna i =B
OkoHuyaTenbHoe 3HayeHWe 3HepronoTpebneHns, nonyyeHHoe MeTOAOM WHTepPnonaumy, E; ... = MWHUMAanbHoe

,uonycmm)oe 3HadeHue Ep U Ep iap €. Ejjnear = Ep-tar = 893.0 B1-4/cyT (B gaHHOM cnydae E, ., MMeeT HegonycTumoe
3HadeHue).

WHTepnonauuio BeINONHAKT No otaeneHuto B v rpacinky cHimkeHna S, peaynetat —47,292 Br-y/cyT/K.
3TOT npumep NpoWNMCTPUPOBaH Ha pucyHkax .1 v 1.2, rae nokasaHo, 4TO B AaHHOM cnyYae AeACTBUTEMbHbIN
pe3ynbTar MOXHO MONy4UTb TOMBKO MOCPEACTBOM MHTEPNONaumMM Ans otaeneHuns B.
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Temneparypa e otgeneHum A, °C
6,0

5,0

Taar “111Z: 40

4.0

3.0

Tg.qur <180/ 271

/ | 2,0

1.0

0,0
=21 =20 -19 -18 -17 -16 15
Temnepatypa B otaenenvu B, °C

PucyHok |.1 — lNpumep NUHeAHoON MHTepnonsauMM Ans ABYX oToeneHun (otaeneHue B kputuueckoe)

Temneparypa 8 orgenedmn, ‘C

10,0
49 40

g : 5,0
i R o T
| 0,0 e lenesasn A
E —4— PacyetHas A
| —* Tptar
| -5,0 —— Llenesan B
E —4— PacuetHas B
i 100 | B
|
|

. | -15,0

— -180
i * T ———#-18.9
I 1 -20,0
820 51,3 893,0 920

3HepronoTpebnenne, BT-4/cyT
PucyHok 1.2 — lNpumep NUHeAHON MHTepnonsuMy Ans ABYX oTaeneHun (otaeneHue B kputuueckoe)

Bo BTOpOM MpuUMepe HW Onsi OOHOK M3 TOYEK UCTIbITaHUS TemnepaTtypa 0bouxX OTOENeHWi He HUKe LeneBor Tem-
nepatypbl, Kak nokasaHo B Tabnuue 1.3. Npu 3TOM MOXHO OCYLLECTBUTL JOMNYCTMMYIO onepauuio MHTepnonauui. Ecnn
onepauusi 6yaeT HegonyCTUMOM, anropuTM ONpPeaenuT aTo.
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Tadnwuuyal.3—Tlpumep 2 NMMHENHOW MHTEPNONALWK, OBa OTAENEHUS

Mapametp Wenbitanue 1 Nenbitanue 2 Tun Llens

OtoeneHue A Tp1=+52°C Thp=422°C OTpeneHve ang +4,0°C
XPaHEeHUA CBEXMNX
NULLEBLIX NPOAYKTOB
OtpeneHune B Tg1=-188°C Tgp=-17,3°C MoposunsHoe -18,0°C
oToeneHue

SHepronoTpebnerue EDEHIy1 =853,9 Br-u/cyT 1‘_:Da”y2 = 828,6 Br-ulcyt

MpoBepka gonycTuMmocTU: TemnepaTypsl oTAeneHusa A B oBeunx Todkax pasnuyalTes He Bonee 4eM Ha 4 K, kak u
Ons oTaeneHus B, n noaToMy NMUHEeNHY MHTEPNOoNALMI0 MOXHO UCMOMb30BaTh.

MpumedyaHue—B atom npumepe (M B CNEAYIOLEM NPUMEDE) TEMMNEPATYpa oTAeneHus A 1 Temnepatypa oT-
penexns B uameHsaTesa B NPOTURONOMNOXKHEIX HANPaBNeHWsaX. 3T0 0B6bIYHO BO3MOXHO TOMLKO MPW HAMUYUK ABYX HE3ABU-
CUMbIX perynupyemMbix nonbL3o0BaTenem YCTPOWCTR YNpaBneHus TeMmnepaTypoi, ecnu Ansd oTAeneHua A ycTaHOBMNeHa

6onee xonogHas TeMneparypa ana ToOMKKM UCnbiTaHUA 2, a and otaeneHusa B yCTaHOBneHa Bonee BLICOKas TeMneparypa
051 TOYKM UChbITaHua 2.

Uukn 1 gna i = A (otaeneHue A)

LWar 1: PaccunTate ij =(4,0-5,2)/(2,2~-5,2) = 0,400. Y6eguTbcs, 4yTo 3HadeHue Gonblie 0 u meHblwe 1.
Peaynbrat = OK.

LWar 2: PaccunTtatb 3HadyeHus T:
Tp=52+0400 (22-52)=40°C
Tg=-18,8+0,400-(-17,3-(-18,8))=-18,20 °C

LWar 3: Ty MeHbLUE UMW paBHO LenesomMy aHaveHuo 4 °C? PeaynsTat: UCTUHA
Tg MeHblUe Unu paBHoO LieneBoMy 3HaqeHunio — 18 °C? Peaynesrat: MCTUHA
Bce nonyyeHHble MyTEM MHTEPMNONAUMKM 3HAaYEHUs TEMMEPATYpPhbl HUXKE LIENEBOW Temnepatypbl, No3ToMy pacdeT
3HepronoTpebneHna MeToaoM UHTepnonaunu: E, o = 853.9 + 0,400 - (828.6 — 853,9) = 843.8 Br-v/cyT.
KoHeu, uvkna gna i = A
Uunkn 2 ona i = B (otgeneHue B)

War 1: Paccumtats £ = (-18,0 — (-18,8)) / (17,3 — (-18,8)) = 0,533. Yb6eautbca, 4to aHaqveHne Gonbile 0 U MeHb-
we 1. PesynetaT = OK.

lWar 2: PaccunTtaTb 3HavyeHus T:
Tp,=52+0533-(22-52)=3,60°C
Tg=-188+05633-(-173-(-18,8))=-18,0°C

LWar 3: T, MeHbLUE UK paBHO Lenesomy 3HadeHuto 4 °C? PesyneTat: uctuHa
Tg MeHbLUe Unv paBHO LieneBoMy 3Haderunio — 18 °C? Pesynerat: uctuna

Bce nonyyeHHble NyTEM WHTEPMONAUMK 3Ha4YEHUs TEMMEepPaTypbl HUXKE LIENEeBol TeMnepatypbl, No3ToMy pacdeT
3HepronoTpebneHua MeToAOM UHTepnonAunK: Eq . = 853,9 + 0 533 - (828,6 — 853,92) = 840,4 BTu/cyT.

KoHeu unkna gnsa i = B

OkonuyarenbHoe 3Ha4YeHWe 3HepronoTpedbneHns, nonyyeHHoe MeTOAOM WHTepronaunmv, E; ... = MWHUMAanbHoe
3HaveHue E, o W Eg i T€. Ejpogr = Egagr = 840,4 BTou/cyT.

WHTepnonaumio BoINONHAKT No otAaeneHuto B 1 rpadinky cHimkeHna S, pesynstat — 16,87 Br-u/cyT/K.

3TOT NpPUMEp NPOUNMKOCTPUPOBAH Ha pucyHKax 1.3 1 1.4, roe nokazaHo Hanu4yue OByX OOMYCTUMbIX TOYMEK MHTEpO-
nsuuKn. Basto MUHUMAanbHoOEe 3HadeHue noTpebneHns, NOCKONbKY OHO Bnnke K ONTUMAansHOM cUTyaLun, koraa Temnepary-
pbl 060MX OTAeNneHUr COOTBETCTBYIOT MX LieneBbIM TeMnepaTypam.
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Temneparypa e otgeneHum A, °C
6,0

188;52

Thtar =18,0: 4.0
< 4,0

?. -18,0, 3.60
30
\ 17.3; 2.2

2,0

1,0

0.0
-21 =20 =19 -18 -17 -16 -5

Temnepatypa B otaenenuu B, °C
PucyHok 1.3 — lNMpumep vHTepnonauuu, korga B 06oux Toukax ncneiTaHuin oba oTaeneHna UMeOT TEMNEPaTYPY HWKe
LeneBoW TemnepaTyphbl (ABa 4ONYCTUMBIX pe3yneTaTa)

Temreparypa e ataeneHiy, °C

10.0
5.2
40 — b 5,0
- aaR |
S
0,0 = Llenesan A
—-¢— PacyerHan A
—a— T,
g A-tar
5,0 ~—— Llenesan B
i —#— PacuetHan B
| 00 | Teuer
:
|
]
: -15,0
18,0 |
-— S
A7.3 i 1 —————8188
& & -20,0
820 8404 8438

SHepronoTpebnexdue, Br-ulcyT

PucyHok 1.4 — lMprumep nHTepnonauunK, Korga B o6emnx Toukax ucnoiTaHuin oba oToeneHrs UMET TEMMNEePaTypy HUKe
LileneBon TeMnepaTypsl (ABa 4ONYCTAMBIX pesynsraTta)

B TpeTbem npuvmMepe nokazaHo, YTO NPOUCXOOUT, ECNN HE CYLUECTBYET BO3MOXHOW OOMYCTUMOWM TOMKW WHTEpPMOons-
umn. JaHHele npumepa nokasaHsl B Tabnuue 1.4.
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Tadnwuuyald —Tpumep 3 MMHENHOW MHTEPNONALWK, OBA OTAENEHUS

MapameTp Tectuposanue 1 TecTuposaHue 2 Tun Lens
Otoenenve A Tpp=+52°C T =+23°C OtpeneHue ang xpaHe- | +4,0°C
HUA CBEMX MULLEBbLIX
NpoOyKTOB
Otnenexve B Tgy=-183°C Tgo=-16,8°C MopoauneHoe oTaeneHue | — 18,0 °C
OHepronoTtpebneHue EDaHy1 = 853,9 Bru/cyt .EDa"y;2 = 828,6 Bru/cyT

MNpoBepka gonyctumocTtn: Temnepatypbl otaeneHus A B obenx Toukax pasnuyartcs He Bonee yem Ha 4 K, kak 1
ans oraeneHus B, v NosToMy NMUHERHYI0 MHTEPMOMSALMI0 MOXHO MCMOMb30BaTh.
Uuwkn 1 gna / = A (otaeneHuve A)

War1:  Paccuurate £ = (4,0-5,2) /(2,3 - 5,2) = 0,414. Y6eanteca, 4to 3Ha4eHne Gonblue 0 1 MeHbLue 1.
Pesynetat = OK.

lar 2: PaccuyntaTb 3Ha4YeHUs '1"j

TA=52+0414(2,3-52)=4,0°C
Tg=—183+0,414 - (- 16,8 — (— 18,3)) =— 17,68 °C

War 3: T, MeHblle UNu paBHO LenesoMy 3HaveHuo 4 °C? Peaynstat: nctuHa
He Bce nony4yeHHLIe NyTEM UHTEPMONALMK 3HAYEHUA TEMMEPATYPLI HMXE LIENeBoil TEMMNEpaTypbl, NO3TOMY
HEnb3sa paccunTaTtb aHepronoTpebneHne METOQOM MHTePNoNAUMK: E, . = HEOOMNYCTUMOE 3HaYeHWe.
KoHeu, umkna gna /i = A
Uwnkn 2 pna / = B (otgenexnue B)

War 1:  Paccuurarts £ = (-18- (-18,3)) / (-16,8 — (-18,3)) = 0,200. Y6eantecs, 4yto 3Ha4eHne Gonbue 0 n meHbwe 1.
Pesynetat = OK.

lar 2: PaccyntaTb 3Ha4eHus 7]
T,=52+0,200-(2,3-52)=4,62°C
Tg=-18,3+0,200-(-16,8 - (- 18,3))=-18,0°C

War 3: T, MeHbLUe UMK paBHO LeneBoMy 3HadeHuo 4 °C? Peaynsrat: Noxb
Tg MeHbLIE UNK paBHO LiENeBoMy 3HaqeHuo — 18 °C? PesynbTar: UcTUHA
He Bce Mony4eHHble MYTEM WHTEPNONALMW 3HAYEHWS TeMNepaTypbl HWKE LIeNeBorW TeMnepaTypbl, NO3TOMY
HEenb3sA paccyMTaTs aHepronoTpebneHne MeToAoM MHTepnonAuMK: Eg ;.. = HEOONYCTUMOE 3Ha4YeHNe.
KoHeu, unkna gna i = B
OkoH4aTensHoe aHepronoTpebneHue, NoNy4eHHOE METOAOM MHTEPMONALMK, HENBL3A ONPEeaEnUTL NOTOMY YTO AN

Ep tar M Ep_5 HET ONYCTUMBIX 3HAYEHWA. MINMOCTpaLMM K 3TOMY NpuUMepy npueedeHsl Ha pucyHkax 1.5 1 1.6. HeoBxoaumo
BbIOpaTh APYry TOMKY UCMBITAHKS.
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Temnepatypa B oTgenednui A, °C
6.0

18.3:5.2
5,0

N Tota 180 4,62

4.0

Tautar~17,68: 4.0

-\ 3.0
\i -16,8; 2,3

2,0

1,0

0,0

=21 =20 -19 -18 A7 -16 -15
TemnepaTtypa B otaenenuu B, °C

PucyHok .5 — lMpumMep nHTepnonauum, Koraa HU B OAHOW U3 TOYEK UCNbiTaHui oba oTaeneHusa He UMEKNT TeMnepaTtypy
HW>Ke LieneBol TeMnepaTypbl (HET 4ONYCTUMbIX PE3ynsTraToB)

Temneparypa e orgensHuu, °C

10,0
52
4,:] S— 5 5,0
X P——— I
— i
0,0 = | lenesas A
—-o— PacyetHan A
—e— T,
B A-tar
5.0 — |lenesan B
—#— PacuetHan B
10,0 = TB-tar
|
J 15,0
— —
I ——-163
-20,0
820 8434 B4BB

3HepronoTpebnexne, Br-ulcyT

PucyHok .6 — lMpumMep nHTeprnonsaunm, Koraa HWU B OAHOW U3 TOYEK UCNbITaHWii oBa oTAeneHUs He UMeloT TeMnepaTtypy
HWKE LLEeneBoi TeMnepaTypel (HET 4ONYCTUMBIX PE3YNETATOR)

|.3.2.4 Heckonbko oTOeneHui
B cnegyrowem npumepe paccmatpyBaeTCA Cryvyal HanMyua OByX TOYEK MCMbITaHWA B WKagy ¢ 4 oTgeneHuaAMM.

JaHHble npyMepa nokasaHbl B Tabnuue 1.5.
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Tabdnwuuyal.5—lNpumMep NUHENHOW MHTEPNONALWKA, JaHHbLIE NO UCMLITAHUAM AN YETbIPEX OTAENEHWUIA

Mapametp EiiT:ep?- E;T:I:g Tvn otgenexHns Uenb
Otoenexnune A ,°C .55 +24 OTtgeneHue OnNA XpaHEeHWA CBEXUX NuLle-
BbIX NPOAYKTOB
OtgeneHue B, °C -16,5 -18,9 Mopo3unbHoe otgeneHue (YeTbipe 3Be3abl)
Otpenexune C, °C +1.3 -2,0 Bbes 3Be3g
Otnenexue D, °C -10,7 -13,9 3amopaxuBatollee ([Be 3Be3aLI)
3SHepronoTpebnenue, BT-y/cyT 822,1 935,6
MpwmeyaHune— 3eneHbiM LBeTOM 0603Ha4YeHa UHTEPMONALMA MO LiefieBOA TeMnepaType oTOeneHus.

Mpoeepka gonycTuMocTK: TemnepaTypbl BCcex oTAaeneHuK B 00enx Todkax pasnuyarotcs He Boree 4em Ha 4 K, u

NO3TOMY NUHERHYI0 UHTEPMNOMALMIO MOXHO UCNONB30BaTE.
Uwnkn 1 gna i = A (otgeneHue A)

Lar 1: Paccuurats f = (4,0 - 5,5) / (2,4 - 5,5) = 0,484. ¥Y6eantsea, yto 3HaveHue Gonse 0 u meHbLe 1.
Peaynetat = OK.
War 2: Paccuntatb 3HadyeHus T:

I

T,=55+0484-(24-55)=40°C

Tg=-16,5+0484 - (- 18,9 - (-16,3)) = - 17,66 °C;

LInkn MoxeT BbITe OCTAHOBNEH, T.K.> — 18 °C: E, ;- = HEONYCTUMOE 3Ha4eHue.

Koraa ogHo w3 otgeneHnin 6ynet MMeTb TemnepaTypy Bellle LeneBol Ana umkna 1, pacyeTsbl MOXHO OCTaHOBUTE
(ecnu oHM BBIMOMHATCA BPYYHYI0). Ha npakTuke Bce 3HaveHWs ByayT paccynTaHbl OQHOBPEMEHHO B 3MeKTPOHHOW Tabnu-
ue, N AeWCTBUTENBHOCTL KaXO0W TOYKM ByoeT NnpoBepAThLCA nocrne aToro (CM. Npumep B Tabnuvue Hvke).

KoHel umkna gna i = A

Uukn 2 ona i = B (otgenenue B)

War 1: Paccuutath £ = (— 18 — (- 16,5)) / (- 18,9 — (- 16,5)) = 0,625. YB6eOutbeca, 4T0 3Ha4eHne 6onsiue 0 U meHblUe 1.
Pesynerat = OK.
Lar 2: Paccuutatek 3HayeHus T:
Tp=55+0625-(24-55)=3,56"°C
Tg=-16,56+0,625-(-189-(-16,5))=-18,0°C
Tc=13+0625-(-2,0-13)=-0,76°C
Tp=-107+0625-(-139-(-10,7))=-12,7°C
War 3: T, MeHbLUE UK paBHO Uenesomy 3HadeHuto 4 °C? PeayneTat: uctuHa

Tg MeHblUe UnK paBHO LienesoMy 3HadeHunto — 18 °C? Peaynsrat: MCTUHA
Tc MeHbLe nnu pasHo uenesomy aHadeHuo 0 °C? Pesynsrat: ucTuHa
Th MeHbLUe MK paBHO LenesoMy 3HaveHuo — 12 °C? PesynbtaT: UCTWHA

Bce nony4yeHHbele NyTemM UHTEPNONALUKMKN 3HAa4YEHNA TEMNEPATYPBI HAXKE ueneaoﬁ TeMneparypbl, NO3TOMY 3Heprono-

TPEGHEHHB MO>XHO pacCcynTaTb METOAOM MHTEepnonAaunn:

Eg.or = 822,1 + 0,625 - (935,6 — 822,1) = 893,0 Bru/cyT.

KoHeu, unkna gna i = B
Unkn 3 gna i = C (otaeneHue C)

LWar 1:

Lar 2:

War 1:

LWar 2:

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru

Paccunrtarte £ = (0,0 — 1,3) / (- 2,0 — 1,3) = 0.394. ¥6eauTbea, 4To 3HaveHne Gonblie 0 U MeHbLUe 1.
PesyneraTt = OK.

PaccuutaTte 3Ha4veHus T:

Tp=55+0.394 - (2,4 — 5,5) = 4,28 °C; UMKN MOXHO OCTaHOBUTb, T.K. Temneparypa > 4 °C: E_,, = Hedo-
MYyCTUMOE 3Ha4YeHue.

KoHeu umkna gna i=C

Uwvkn 4 ona i = D (otaeneHue D)

Paccuntate f = (12,0 (- 10,7)) / (- 13,9 — (- 10,7)) = 0,406. Y6enutbes, 4To 3HaveHue Bonblie 0 v MeHbLue 1.
Pesynerar = OK.

PaccumTaTe 3Ha4yeHuns T

Tp=55+0,406 - (2,4 —5,5) = 4,24 °C; UMKN MOXHO OCTaHOBUTb, T.K. TeMnepatypa > 4 °C: Ep ,, = HeOo-
MycTMMOE 3HaYeHue.

KoHeu umkna ana i=D
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OxoHuaTensHoe aHepronoTpebneHue, onpefeneHHoe MeToAoM MHTEPNoNALMK, £, ... = MUHUMAaNbHOE 3HaYeHne
OT Ep 5 A0 Ep - TOCKONBKY AONYCTUMOE 3HAYEHUE UMEET TONMbKO Eg 4. OHO N0 ONpPeAeneHMio COOTBETCTBYET 3Ha4EHWI0
Ejiear (893 Br-u/cyT).

MHTepnonauuio BLINOMHAIOT No oTaeneHnto B u rpadinky cHinkeHna S, pesynstat — 47,29 Bry/cyT/K.

Pacyetsl ong atoro npumepa npveedeHsl B Tabnuue .6 1 npovnnicTpupoBaHbl Ha pucyHke L7.

lNpu nepexode OT cCaMOro XOMOAHOTO K CamMoMy Tennomy, otaeneHue B (¢ aHeprueit £,) nepebiM AOCTUTHET LieneBon
TemnepaTtypsbl (2 Bce ocTankHbie oTAeneHus ByayT UMEeTs TEMNEPaTYPY HIKE LieneBoi TemnepaTtypsbl). [laHHble Takke
MOXHO NPeacTaBUTL B Tabnuue, NONesHon Npy pacyeTe pesynsTaTtoB C MOMOLLIbI ANEKTPOHHBLIX Tabnuy. CUHWMIA TEKCT 03Ha-
YaeT, YTo TEMNEpPaTypLl OTAENEHUN paBHbl LIENEBON TEMMNEPATYPE UMK HIMDKE ee, KPAacHbI TEKCT 03HAYAET, YTO OHM BbILLE
Leneeon Temnepatypbl. [JJeMcTBUTENBHLIM ABNAETCH TONLKO UMKN 2 (oTAeneHMe B ¢ ueneBon Temnepatypoi) (ctonbew 3,
aHepronoTpebneHue 3eneHsIM TEKCTOM), MOCKOMbBKY BCE OTOEMNeHUs UMEKT LieneBy o unu Gonee HU3KyH Temnepartypy.

Tabnwuuyal.6 — Mpumep NUHENRHOW MHTEPNONALWK, pe3ynkTaThl AN YeTblpex oTAeneHur

WHTepnonaums, WuTepnonsuus, MHTepnonsauus, WMHTepnonauus,

Mapametp otaeneHue A otaeneHue B otgeneHune C otgenexue D
(umkn 1) (umkn 2) (uvkn 3) (umkn 4)
f, 0,483 87 0,625 0,393 94 0,406 25
Otnenenue A, °C 4,278 8 4,240 6

— 17,445

OtpeneHue B, °C

- 17,475

Y NANR 2

OtpeneHue C, °C

OtpeneHue D, °C - 11,961

OHepronotpebneHne BT-y/cyT, no-
MNyYeHHoE NyTeM MHTEPMNONALUK

866,81

MpumeyaHue— 3eneHbim LBETOM 0603HaYEHA MHTEPNONALKSA N0 LENEBON TEMNEpaType OTAENEHUS;

- KpaCHbIA TEKCT O3HA4aEeT, YTo TEMNepaTypa OTAENEeHWs Bbile LIeNeBoi TemnepaTypbl (HeAeNCTBUTENbHBINA pesynsTar);

- CMHUI TEKCT 03HAYaeT, YTo TEMNepaTypa OTAENeHUsl paBHa LIENeBo TEMNEpaType UM HKE ee (OelCTBUTENBHBIN
pesynerar);

- AnsA 3aHepronoTpebneHna KpacHbIA TEKCT 03HAa4YaeT HeJoNyCTMMOE 3Ha4YEeHVE, KOraa TeMnepaTtypbl OOHOTO UK He-
CKOMNbKUX OTAENeHWUN Bhille LieNieBOW TeMnepaTypbl AN 3TOW UHTEPNonAumm;

- 3eMneHbI TEKCT ANA aHepronoTpebneHua 03Ha4YaeT AeNCTBUTENBHOE 3HAYEHWE, Korna TEMNEpaTypLl BCEX oTAene-
HWI paBHbI UENeBOW N Bonee HU3KOW TeMMNepaType Ans 3TOW MHTepnonsuun.

Temnepatypa B atgeneHum, °C

10,0
'lj'_.ﬁ 4,0 — |lenepas A
e 5,0
' ————— 40 —-#— PacueThan A
& 13 = 0.0 -—ﬁ..;g_g —*— Tatar
= 0,0 Lenesasn B
T ——— 20D —a— PacueTtHan B
Lo 50 —*= Tg tar
N " |~ Uenesas C
. - ~-#— PacuetHan C
— :-12.!0 100 |~#= Toier
= L - ~— Llenesan D
|| TT—— 4139 —#— Pacuetnan D
-16,5 T 150 |- 7
- S ‘i : 18,0 D-tar
— e r—— 18,0
L! i | #1898 20.0
800 86&8/']5??.0 900 1000
868,2 8930
SHepronoTpebnenue, BryicyT
PucyHok |.7 — lMpumep nHTepnonauumn ana 4 otaeneHnin
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1.3.3 OBa otAeneHna — py4Haa TpUaHrynaumsa

Ins naHHoro npuMepa paccMOTPeH XONOoAUNbLHUK-MOPO3UNbLHUK C ABYMSA OTAENEeHUsMU, UCNOoMb3yeMbIMU NS
TpuaHrynsaumu. [laHHble no UCnbITaHWSaM Ans 3 Touek npueenexsl B Tabnvue 1.7. B 3ToM npumepe npuveeneH pabounia npu-
mep ana opmyn us E.4.

Tabnwuuyal.?7 —lNpumep TpuaHrynsaunm, asa oTAeneHus

FlaaiiA Wenbita- Hcneita- McneiTa- Touka 4 T Lie

RAMATR Hue 1 Hue 2 Hue 3 (pacu.) il L

OtoeneHue A -20,7 -17,5 -16,0 — 18 435 8 | MoposuneHoe otaeneHne | — 18,0
OtpeneHve Ons xpaHe-
OtoneneHue B +6.5 +0,8 +7.1 +6 789 HUA CBEXWX MULLIEBLIX +4,0
NPOAYKTOB

i ekl e 1390 1310 1120 1 259,93
BT-u/cyT

Bce Tpu ToukM vcnbiTaHus nexar B AvanasoHe + 4 K oT ueneBoW TeMnepatypbl AN KaK40ro OTAeNeHUs, Noato-
MY TOYKWM SBMAIOTCH AENCTBUTENMBHBIMU. 3 TOYKW WCMBITAHUA OKPYKAKT TOYKY NepeceyeHns ueneBbIX Temnepartyp (Kak
noKasaHo Ha pucyHke |.8), U NoaTOMYy TPUAHTYMALMIO MOXHO MPOAOMKNTL.

BHavane HyxHo ybegntbes, 4To Todka Q NeXnT BHYTPW TpeyronbHvuka, obpa3oBaHHOMO To4kamu ncnbitanma 1, 2 v
3. Heobxogumo paccynTaTh cnegyoline napameTpbl B cooTBeTcTBUU ¢ E.4.2.2

Check1= [(TB-tar ~Tg1)/(Taz — Ta1) = (Tatar — TasH(Te2 - TB1)] : [(TB-tar ~Ta2(Tas —Taz) — (Tactar — Taz2)(Tes - TB:)) 3

Check2 = [(TB-tar ~Ta2)(Tas — Taz) ~(Ta-tar — Taz)(Ts3 — a2 )] f [(TB-tar ~Taa)(Ta1—Taz) = (Tatar — Tas){Te1— Tas )] .

Touka Q HAXoOAMTCA BHYTPU TpeyronsHuKa, obpasoBaHHOro Toukamu 1, 2 1 3, ecrnii BepHo cregylolee HepaBeHCTBO:

ECIM {[Check1 = 0] U [Check2 = 0]} = UCTUHA (33)

MpumeyvyaHune — YTobbl U3bexaTh OLIMOOK, pEKOMEHOYETCH BBECTU AaHHble (POpMYnbl B 3MeKTPOHHYK Tabnu-
Ly A58 NOCTOAHHOMO Ucnonb3oBanua. 3HadeHue 0 ans napametpoB Check1 unu Check?2 o3Havaert, 4To Touka Q HaxoguT-
€Sl HEMOCPEACTBEHHO Ha OAHOW 13 CTOPOH TPEYIONbHMKA, U YTO TOT Ke pe3ynbTaT MOXHO NONY4UTb C MOMOLLBI0 NTMHENHOM
WHTEPMNONALUMW C MEHBLUWM KONMYECTBOM AaHHbIX.

B naHHom cnyvae Check1 n Check2 paioT cnefyolmne pesynstathl:

Checkl1=[(4 - 6,5) - (-17,5-(20,7)) - (-18-(20,7)) - (0,8-6,5)]-[(4 - 0,8)(-16—(-17,5)) - (-18-(-17,5))- (7,1-0,8)]
Check1 = 58,750 5

Check2 = [(4 - 0,8) - (-16-(-17,5)) = (-18- (-17.5)) - (7,1- 0,8)]-[(4 - 7.1)-(-20,7-(-16)) —=(-18-(-16))(6,5 - 7,1)]

Check2 = 106,291 5
Mockoneky Check? u Check2 Bonblue 0, Touka Q NEXWT BHYTPW TpeyronbHuka, obpasyemoro Toukamu 1, 2 1 3, 1
TPUAHTYNALMIO C NOMOLLLI0 PYYHOW MHTEPNONALUA UMM MATPULL, MOXHO NPOAOITKUTL.
AnbTEpHATUBHBIA NOAX0[ K NPOBEPKE HAXOXKAEHWA TOYKK Q BHYTPY TPEYTOMbHMKA (C UCNONb30BaHWEM TEX KE NPUH-
uuros) onucaH B nyHkTe E.4.6. PaccuntaTh onpegenuTenb KaXaol 13 cneaylowmnx YeTblpex MaTpuLL:
Dyona [-20,7 6,5 1]=28,71
|-17,5 0,8 1|
|-16,0 7,1 1|
D,onal-1380 40 1[=7,95
-75 081]
|-16,0 7,1 1|
D, ons |—207 6,5 1]|=1337
| 4,0 1]
|- 16,0 7.1 1]
D;ona|-20,7 65 1[|=7,39
;— 17 5 O 8 1 |
| 1]
Ons I'IpOBepKM .DD =Dy + Dy + Dy
28,71 =7,95 +13,37 + 7,39 = BepHO
Ecnun D, n Dy, n Dy UMetoT TOT e 3HakK, 4To U D, To Touka Q HaXoaUTCs BHYTPU TPEYronsHuKa (BEpHO).
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TemnepaTtypa B oTaeneHun B, °C
8,0

-16,0; 7,1
-18,4358; 6,789 7.0
fm— Ll

207,65 _—E—F_-T_
-\ 6.0

] /

\\x /f
A 1 ;\_;_\ _<= -18,0; 4,0 -

30
N
N
\\I 210
\"‘\‘I.h
= 1.0
-17.5, 0,8
0.0
-22,0 -21.0 -20,0 -19,0 -18,0 -17,0 -16,0 -15,0 -14.0

TemnepaTtypa B oTaeneHun A, °C
PucyHok 1.8 — lMpumep TpuaHrynsauuu (Temnepartyphbl)

Hurke npuBeneHbl ypaBHeHUs AN ONpeaeneHns 3Ha4YeHUA ANA pyYHOR MHTepnonsaumnu.
PaccunTaTh Temnepatypy B oTgeneHWn A B ToUKe 4, nexallei Ha nepecedeHn NMHUK, NpoXoasLler Yyepes ToUKy

2 v Touky @ (ueneBast), U NIMHUK, MPOXOASLLEN Yepes TOUKY 1 1 Touky 3.
T Tactar *(T82 ~ To-tar) Ta1-(Tes —Te1)
-t
o ! (TA2 ~ Tatar) (Taa _TA1)
{(Tsza - TBW) (TBZ - TB-iar)]

—Tgq+
(34)

(Tas = Ta1) (Taz = Tastar)

(-18)-(0,8 - 4,0) (-20,7)-(7,1-6,5)
((-17,5)-(-18,0)) ((—16,0)-(-20,7))

o= [ (7.1-6,5) (0,8-4,0) }
((

4 ~65+

] =18,4358 °C.

-16,0)-(-20,7)) ((-17.5)-(-18,0))

Ha pucyHke 1.8 4eTko nokaszaHo, YTo Touka Q NEXUT BHYTPU TPEYronbHMKa, 06pa3oBaHHOMO TOYKaMM UCMBITaHUS C
1 no 3. @opmyna (33) Bbile Tawke NOATBEPKAAET, YTO ToUKa Q) NMENWT BHYTPU TPEYronbHUKa, 0GpasoBaHHOro TOHKaMKU ¢
1 no 3. JononHUTENLHYI0 NPOBEPKY MOXHO BbINOMHUTE CredyolwmmM obpasom:

Taa < Tadar < Tap v

Taa> Tatar > Tao 1t

Ta1 < Tag < Tag unn

Ta12> Taa > Tas

B atom npuMepe BbliNONHEHO NepBOE YCNOBWE O5A KaXX0ro:
—18,4358°C<-18°C<-17,5°Cwm

—20,7°C<-18,4358°C<-16,0°C
Mpy HANMYUKY COMHEHWI OTHOCUTENBHO HaXOXOEHWs TOUKM Q BHYTPU TPeyronbHWKa (Hanpumep, psaoM ¢ OOHOR 13
CTOPOH TPEeyronbHUKAa), AefCTBUTENBHOCTL NOATBEPKOAETCH NMOCPeaCcTBOM MaTeMaTUYecKol OLEHKU B COOTBETCTBUM C

dopmynoi (33).
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QrepronoTpebtnenue, Br-4/oeHe
1450 m——

-20,7; 1300

1400

1350

=

N
\(/él -18,0; 1283,25

18,4358, 1259,93™ ™

1300

‘-\
\ -17.5; 1310
-

1250

N\

/

LS
1200 Y
\\ '\'
1150 ,
<3

*.16.0; 1120

1100

1050

1000
-22.0 -21,0 -20,0 -19,0 -18,0 -17.0 -16,0 -15,0 -14.0
TemnepaTypa g otgeneHud A, °C

PucyHok 1.9 — lMpumMep TpuaHrynauum (Temneparypa u aHepronotpebnexue)

OnpegeneHHoe METOAOM MHTEPMNONALMN 3Ha4YEHUS 3HepronoTpebneHus B Touke 4 mexay To4KaMy UChbITaHWiA 1
1 3 onpedensoT crnegytowum obpazoM (MCNonb3yKT TeMNepaTypel OTAeneHus A)

(TA4 B TA‘I)

(Taz = Ta1)’

((—18,4358) —(-20,7))
((-16,0)—(20,7))

PaccuntaHHoe 3HayeHne aHepronoTpebneHuA nNpu ueneBon Temnepartype (Touka Q) ¢ MCNONb30BaHWEM AaHHbIX
3HepronoTpebneHwsa 1 TemnepaTtypel B TO4KE 4 U TOHKE MUCMbITaHWI 2 onpedensioT cneayrwum obpasom (Mcnone3ytoTes
TeMnepaTypbl oTAeneHusa A):

E, =1390+(1120-1390)-

_(TA-tar _TAZ)
(Tag —Taz)
((-18,0)—((-17,5))

((—18,4358)—((-17.5))

Epp.iqr — 2HepronotpebrieHne, onpeaeneHHoe ¢ MCNoMb30BaHNeM TPUaHTYNALMM AaHHBIX N0 OTAENEeHMAM A 1
B. MNokasaHo Ha pucyHke |.9. Pesynktarthl Bollwe ANA Tay, E4 W Epp iy, 0ObIMHO paccunTeiBaloT 6es okpyrnenus. Ecnn B
YpaBHEHWAX B HACTOALLEM CTaH4apTe UCMNONb30BaTh MOKa3aHHbIE Bbille OKPYIMeHHbIe 3HaYeHUsi, BO3MOXHbI HebonbLune
pacxoxgeHus. o BO3MOXKHOCTM AN BCEX pacyHeToB CrNedyeT MCMoNb3oBaTh 3HavyeHnsa 6e3 okpyrneHus. PacyeTsl 06bIYHO
NPOBOAAT B ANEKTPOHHbBIX Tabnuuax u Apyrux MatemMaTtu4eckux MHCTpyMeHTax.

1.3.4 [iBa otAeneHUa — TPUAHTYNALMA € UCMONb30OBaHUEM MaTpuL,

[na aToro npumepa Mbl pacCMOTPUM TOT e CaMblil XONOAWNBHUK-MOPO3UNBLHUK C ABYMSA OTAENEeHWUsIMMU, WC-
nonb3yemblMW AN TPUAHIYNALMKM, 4TO M B Npedelgyliem npumepe. Micnone3oeaHue dopmynel (33) yke nogTBEpANUIo, YTo
3 TOYKM UCMBITAHUA OKPYKaloT Touky Q. MNpy MCNONb30BaHWKM MAaTPUL, 3HAYEHVE TOUKU 4 PACcCYUTBIBATE HE HYKHO.

OCHOBHOW MPUHLMM MCMOMbL30BaHUA MaTpuL, ANA TPUAHIyNAaLMK Mo BYM OTAENeHWAM 3aKNio4aeTCcs B TOM, YTO Mbl
npegnonaraeM, YTo y Hac UMeeTcsa cucTeMa U3 3 ypaBHEHWI, ONWUCHIBAIOWMX 3 TOYKW UCMLITAHUS!

Eg+A-Thy+B-Tgy=E,

Eqg+A - Tpy+B- Ty =E,

Eg+A Ty +B-Tgz=E;

B atom npyvmMepe ypaBHEHUS BbIMAAAT Tak:

Eg+A-(-20,7)+B-6,5=1390

Ey+A-(-17,5)+ B-0,8=1310

Ej+A (-16,0)+B-7,1=1120

Epptar = E2 +(E4 —E3) (36)

Eng.tar = 1310+(1259,93-1310)-

=1283,25 BT u/cyT.
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3HaveHne E; ¢ KOHUENTyansHOW TOUYKM 3peHua NpeacTaBnaeT coboll aHepronoTpebneHMe XoNnoAUNLHOro Npu-
6opa npu 3agaHHON HapyXHOW TeEMNepaType WCNbITaHud, korga Temnepatypa obounx otoenenun paeHgetca 0 °C (yero
HEBO3MOKHO JOCTUYb Ha NpakTUke).
OTu ypaBHEHWS MOXXHO OpraHu3oBaTh B BUAE MaTpuL, KaK NOKasaHO HUKe!
[M3s] - [Cg4] = [Eg4], (37)
roe [Mgs] — matpuua 3 x 3 aHaueHWid 1 (koHcTaHTa), TA W TB Ans Kaxnoi ToYKW UCTIbITaHWs,
[C54] — matpuua 3 x 1 anavenuia EO, A, B u C (koHCTaHTbI, koTopble TpebyeTca Hantu);
[E3q] — maTpuua 3 x 1 3HauyeHwid E1, E2 n E3

1 20,7 65| E, 1390
1 -17,5 0,8 A [=[1310].
1 16,0 71| B 1120

[lns onpeaeneHns HeM3BECTHLIX KOHCTAHT B MaTpuLe [Cyq] HYXKHO HaATW peLleHne A4Na YMHOXKEHUS BHYTPW MaTpi-
Ukl [M33]_1 “[Eg4l.
B atom npumepe [;'\/133]—1 paBHRETCS:
-3,88192 +1,49669 +3,38523
-0,21944 +0,02090 +0,19854 |.
+0,05225 -0,16371 +0,11146

YMHOXeHUe MaTpuLbl [.’\/.1331*1 - [E34] nosBonsaeT nony4nTs cnegytowyo matpuuy ans £, A un B:

356,2522
[031]: *55,2769 5
—-16,9976

C NomMOoLLBH KOHCTaHT, onpeneneHHblX no matpuue [031]’ MOXHO TOYHO OLUEHUTb SHepFOI'IOTPEGJ'IeHVIE ans noboro
CovMeTaHuA TeMmnepartyp OTJJ,EHEHVIH, ncnonb3yA cregyrwllee ypaBsHeHue

E 5= 356,2522 - 55,2769 - T, — 16,9976 - Ty

AHepronoTpebneHue nNpy Lenesoun Temneparype B otaeneHun A =—18,0 1 B otaeneHuu B = +4.0 onpenensetcsa
no chopmyne

E

AB-tar = 396,2522 — 55,2769 - (-18,0) — 16,9976 - 4,0 = 1 283,246 Br-u/cyT.

MpumeyaHue— C NoMoLLblo MaTPUL NOMNY4YaETCA TOYHO TAKOW Xe PesynbTart, YTO U C NMOMOLLbIO PYYHON MH-
TepnonsuuK, oNMCaHHOW B NpeabigyleM noanyHkte. B npumMepax, NpUBEOEHHBIX B 3TOM U NpedblayLueM noanyHKTax,
BO3MOXHbI OLUMOKK B NOCNEQHEN 3Ha4MMON Ludpe 00 OKPYrNeHUsa. DTOro He NPOU30WAET, eCNu AN pacyeTa peaynsTaTos
6ea okpyrneHus ByayT UCMNOML30BaTLCA NEKTPOHHBIE Tabnuubl.

Ha ocHoBe 3TMX NapamMeTpOB MOXXHO NETKO paccHWTaTh BO3AENCTBME M3MEHEHUA TEMMNEPATYP OTAENEHNI Ha 3Hep-
ronoTpebneHve.

[ns otpenenvs A (MOpO3WNbHOE OTAENeHue) U3MeHeHne aHepronoTpebneHns Npy NoBbILLEHNN TEMNEPATYPHI
otgenenunsa Ha 1 K onpegensatoT no dopmyne

A -55,2769

= =-431%,
Eiarger  1283,246

T.€. NPV NOBbILLEHWUM TeMNepaTypbl MOPO3UIbHOro otaeneHust Ha 1 K aHepronoTpebneHune cHuautes Ha 4,31 % (gnsa no-
CTOSHHOW TEMMEepPaTypbl OTAENEHUs ANA CBEXUX NPOAYKTOB).

AHanoruyHbim obpa3som, Ana otaeneHua B (oToeneHvne ANs XpaHeHWUA CBEXMX MULLEBLIX NPOOYKTOB) M3MEHEHNe
aHepronoTpebneHnsa Npy NOBLILLEHWM TEMNEpaTyphl oTaeneHua Ha 1 K BbiuncnsaoT no gopmyne

B -16,997

= =-132 %,
Eiorgot  1283,246

T.€. NPW NOBLILLEHUM TEMNEPATYPLI OTAENEHUS ANS XpaHEHUA CBEXWX MULLEBLIX NpodykToB Ha 1 K aHepronoTpebneHune
cHuanTca Ha 1,32 % (ans NocTOSHHOW TeMnepaTypbl MOPO3UINBHOTO OTAENEHNA).

1.3.5 Tpu oTtoeneHUs — TPUAHTIYNALUA C UCNOMNb30BaHMEM MaTpuL,

[ns atoro paboyero npumepa Mbl pacCMOTPUM XONOAUNbLHUK-MOPO3UNLHUK C TPEMS OTAENEHUAMWN 1 YETLIPbMS
TOMKaMW TPUaHrynsaumm, kak nokasaHo B Tabnuue 1.8.
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Tabnwuuyal.8 —lNpumep TpUaHrynauWKW, TpU OTAENeHns

FOCT P M3K 62552-3—2018

n Meneita- Mcnbita- Mcnbita- Wcneita- T
ApAMerR Hue 1 Hue 2 Hue 3 Hue 4 A Lene
OtoeneHue A - 20,1 -18,8 -16,0 -17.4 MoposunsHoe oTae-

neHue
OtgoeneHune B +4,3 +1,3 +6.4 + 2.4 Otgenenne ans xpa-

HEHWS1 CBEXWUX TK-

LUEBbLIX MPOOYKTOB
OtpneneHue C —-14,2 -125 -10,5 -10,6 [Be 3Be3abl
SHepronoTtpebnenue, Br-u/cyT 1250 1220 1080 1150

BHauane mbl ybegumcs, 4To Touka Q NEXUT BHYTPU TeTpasapa
PaccunTaTh onpedenuTent KaXaoi U3 crneayoLlmx naTy MaTpuL:

i 06paSOBaHHOFO YeTbIpbMA TOYKaMW UCNbITAHUA.

Dyaonal-201 43 -14,2 1]=-11,898
|-18,8 1,3 —=12,5 1]
|-16,0 6,4 —10,5 1|
-17.4 2,4 —10,5 1]
D, ana|-18,0 4,0 -12,0 1]=-3,190
|-18,8 1,3 —12,5 1|
|-16,0 6,4 —10,5 1]
-17.4 2,4 —10,5 1]
D, pna |- 20,1 4,3 —14,2 1] =-3,022
|- 18,8 4,0 — 12,0 1]
|- 16,0 6,4 —10,5 1]
-17.4 2,4 —10,5 1|
D, pna |-20,1 4,3 - 14,2 1| =-4,075
[-18,8 1,3 —=12,5 1]
|[-18,0 4,0 —12,0 1]
[-17.4 2,4 —=10,5 1]
D, pna |-20,1 43 —14,2 1] =-1,611
[-18,8 1,3 —=12,5 1|
6,4 1

|- 18,0 -10,6
|- 18,0 4.0 — 12,0 1|

Ans nposepku Dy = Dy + Dy + Dy + D,

—11,898 = -3,190 — 3,022 — 4,075 — 1,611 = BepHo.

Ecnn Dy n Dy, v Dy, v Dy UIMEIOT TOT 3Ke 3HaK, 4To U D, TO TouKa Q HaxogWTCsl BHYTPUW TeTpaaapa (BepHo).
Kak 1 B npeablayWwem npyMepe, AaHHbIe MOXHO OpraHn3oBaTe B MaTpuubl cnedyowmm obpasom:

[M44] . [C41] = [E41],

roe [M,,] — matpuua 4 x 4 aHadeHuid n3 1 (koHctanTa), Ty, Ty U T ANA KaXO0M TOYKA UCTIbITAHUS,
[C41] — maTpuua 4 x 1 3HadeHuit na Ey, A, B n C (koHcTaHTbIl, koTopble TpebyeTcs HalTw);
[E4q] — matpuua 4 x 1 sHaueHwin E,, E,, Exn E,.

(39)

=201 +4,3 14,2 1| | E, 1250
-188 +13 125 1|| A 1220
-16,0 +6,4 -10,5 1||B ~|1080|
-17,4 +24 -105 1| |C 1150

ns ornpegeneHs HEM3BECTHLIX KOHCTAHT B MatpuLe [C,,] Hy»XHO HalTK pelleHne ANs YMHOXEHUS BHYTPU MaTpu-
i p p 411 HY p y yTp p
ubl [My 17" - [Egql
B atom npumepe [M44]_1 paBHO

—8,68129 +10,81039 +6,49647 —7,62557
-0,67238 +1,24391 +0,66146 —1,23298
+0,23533 -0,43537 +0,01849 +0,18154
+0,34123 -1,13128 -0,47319 +1,26324
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YMHOXEHNE MaTpuubl [M44]71 - [E44] NnosBONSET NONYYUThL CNeayowWwy MaTpuldy ana Ey, A, Bu C

583,8452
—26,4666
-8,23668
-11,9432

[041] =

C NOMOLLbIO KOHCTaHT, onpeaeneHHbIX No Matpuue [041], MOXHQ TOYHO OUEHUTE SHGPFDHOTPEBHEHHE ans nwboro
COMEeTaHuA TeMmnepartyp oTAeneHun, ncnonb3yqa cnegyrwulee ypasHeHe

Eppe = 983,8452 — 26,4666 - T, — 8,23668 - Ty — 11,9432 - T..

OHepronoTpebneHune Npu LeneBown Temnepatype B otaeneHun A = —18,0, B otaeneHuu B = +4,0 1 B oTAeneHuun
=-12,0 onpenenseTca no copmyne:

Engc.ior = 583,8452 — 26,4666 - (—18) — 8,23668 - (+4) — 11,9432 - (-12) Bru/cyT = 1 170,616 Br-w/cyT.

Ha ocHoBe 3Tux NapamMeTPOB MOXHO NErko paccyvMTaTe BO34ENCTBUE M3MEHEHUS TemnepaTyp oTAeNneHUn Ha aHep-
ronotpebneHve.

[ns otaeneHma A yBenudeHWe TeMnepartypbl otaeneHus Ha 1 K npuBeaeT K CHMKeHUto sHepronoTpebneHus Ha
26,4666 Bt y/cyT (skBMBaneHTHO yMeHbLueHuo aHepronoTpebnenus Ha 1,10 Bt unn 2,26 % Ha kaxaeli rpagyc KenbeuHa).

[ns otaeneHna B yBennyeHvne Temnepatypbl oTAeneHusa Ha 1 K npusegeT K CHUXEHWO sHepronoTpebneHus Ha
8,23668 BT-u/cyT (9KBMBaNEHTHO YMeHbLUeHWIo 3HepronoTpedneHus Ha 0,343 BT unu 0,70 % Ha kaxabli rpagyc KenbBuHa).

[ns otaenenna C ysenuyeHne Temnepatypbl otaeneHns Ha 1 K npuBegeT K CHUXeHWo aHepronoTpebnenvs Ha
11,9432 B1-4/cyT (3KBMBANEHTHO YMeHbLUeHU0 aHepronoTpebneHns Ha 0,498 BT unu 1,02 % Ha kaxaeii rpagyc KenbeuHa).

.4 PacyeT BO3OeNCcTBUA U3MeHEeHU BHYTPeHHeW TeMnepaTypbl Ha aHepronoTpebneHue

|.4.1 O6wme nonoxeHns

YacTto GbiBaeT NOMe3Ho paccuuTaTb BO3OENCTBME HA SHepronoTpebneHne M3aMeHeHWn BHYTPEHHeR TeMneparypbl
oTAeneHui B pesynkrate M3MEHeHWs MoNb3oBaTeneM HACTPOeK YCTPOWCTBA ynpaBneHuA TemnepaTypou. Pacuer
3TWX 3HAYeHWA NO3BOMSAET ONpedenTb BO3OEACTBME NOMb30BATENbCKUX M3MEHEHWIA HACTPOEK YCTPOWCTBA ynpasrne-
HWUA TemMnepaTypoW 4ANa pasHbIX Nonb3oBaTenei v NnoneseH ANg aHanuaa gaHHblX, COBpaHHbIX B NOMEBbLIX YCIOBUAX.

AHanus psaga XonoaunbHUKOB-MOPO3UNbHUKOB, UCMbITaHHLIX NPKU HapyKHOW TeMnepatype 32 °C, nokasan, 4to
BO3AeiNCTBME TeMNepaTypbl MOPO3UIBHOTO OTAENeHuA OBLIMHO 3aKMNi4anock B YBEMUYEHWU 3HepronoTpebneHna Ha
BenuyuHy ot 2 % 0o 5 % npy ymeHbLLEHMW TEMNEPATYPLI OTAENeHUA Ha rpagyc KenbeuHa, a BoO3AeNCcTBUE TEMNEPATYPLI
OTOENEeHNs ANs CBEXMX NPOAYKTOR 0BLIYHO 3aKNioYanock B yBeNnUMYeHnn aHepronotpebnerHuns Ha BenuymHy ot 1 % 4o 3 %
Ha rpagyc KenbBuHa. 3Tv 3HaYEHWSA MOTYT pasnuMyatbes 45 pasHbIX MOOENen.

XoTA Takue pacyeTbl NOMe3Hbl U PEKOMEHAOBaHbI, HACTOALWMIA CTaHA4apT UX He TpebyerT.

MpumedaHue—lpu pacieTe BO3OENCTBUS M3MEHEHUS BHYTPEHHEH TEMNepaTypbl Ha aHepronoTpebneHue
HYXHO yaenaTb ocoboe BHUMaHWe cryvasim, Koraa ocHOBaHWe TpeyronkHuka MeHblle 2K, a BbicoTa TpeyronbHKa MeHb-
we 1K. HeGonblumne nnm nnockme TpeyronbHUKA MOTryT HE AaBaTh TOYHYHO OLEHKY BO3OENCTBUA NS OTAEeNeHns Ans npu-
BOpOB € ABYMA perynupyemMsiMi Nonb30BaTenem ycTPpoNCcTBaMM YNpaBneHUsa TemnepaTypo.

1.4.2 OgHo oTgeneHue
Ecnu gns pacyeTa aHepronotpebneHns xonoAunbHoOro npuéopa Toneko ¢ O4HWM OTAENeHUMeM UCMoNb3yeTcs
WHTEPMNONALMA MO ABYM TOYKAM C OLHUM 3NIEMEHTOM ynpaBneHus, naMeHeHre TeMnepatypsl, K, MoOXHO nerko paccumTarts.

(Ttar B T1)

Etarget = +(E; _E1)' (T2 _7-1)

(E2-E)
(TZ - T1)'Elargel '

roe Etargel — 3HepronoTpedneHue npu LeneBon Temneparype, onpefeneHHoe MeTo4OM MMHENHOW UHTePnonAUMK Nno
TOYKam ucnbiTaHua 1 um 2;
E, — n3mMepeHHOe 3Ha4yeHle 3HepronoTpebneHna B TOUKE MCMbITaHUA 1 AN HACTPOWKK YCTPOMCTBA ynpaBneHus
TemnepaTtypou 1;
E, — namepeHHoe 3HaveHve 3HepronoTpebneHus B To4Ke UCTbITAaHUA 2 [iNA HACTPOWKM YCTPOWCTBA ynpaBneHus

AE =

TeMmnepaTypomu;
Ty — “3MEepeHHOe 3Ha4YeHVe TeEMNepaTypbl B TOYKE UCMbiTaHus 1 ANA HACTPOWKM YCTPOMCTBA yNpaBneHns Temne-
patypon 1;
T, — v3MepeHHoe 3HaYeHne TemnepaTtypbl B TOYKE UCMbITaHUA 2 ANA HACTPOWKM YCTPOMCTREA YyNpaBneHus Temne-
patypon 2,
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Ttar — ueneBas TemnepaTtypa And Tuna oTaeneHns B COOTBETCTBMM C Tabnuuen 1;

AE — namMmeHeHVe aHepronoTpebneHus, %, OT Ueneeoro aHepronoTpebneHusa Ha Kaxabli rpagyc KenbBuHa gns or-
AerneHus.

MpumeyaHue— 3HayeHne AE oBbIMHO OTpULIATENBHOE, T.8. YBENUYEHUE TEMNePaTypbl 0BbIMHO COOTBETCTBYET
CHIXEHUIO 3HEpronoTpebneHns.

Vlcnone3oBaHne npumepa ¢ ogHUM oTaeneHuem ma 1.3.2.2.
Epaiy1 = 789 Bru/cyt T, =-19,6 °C

EDainZ =668 Bry/cyt

T,=-17,1°C.

LleneBasa Temnepartypa mopo3uneHuka: —18,0 °C

(18,0 -(~19,6))

) =711,56 Bru/cyr,

(-17.1-(-19,6)

E, = 789+ (668 —789)-

noaTomy
B (668 -789)
(-17.1-(19,6))- 711,56’

AE = - 0,068 Ha rpagyc KenbBuHa

U1 yBenuyeHue aHepronotpebneHns Ha 6,8 % npw yBenuyYeHW BHYTPEHHEW TeMnepaTtypbl Ha 0auH rpagyc KenbeuHa.

Ecnv Temnepatypel B ABYX OTAENEHUAX PEryNUPYIOTCA OAHWM YCTPOMCTBOM KOHTPONs, pacdeT AE npoBogaT ans
KaXO0oro oTAeneHus C UCMOonb30BaHWEM LENeBOro IHepronoTpebneHns KpUTUHECKOrO OTAeNeHus, Kak ykasaHo B E.3.
MockonbKy M3MEHATE TeMNepaTypbl OTAENEHUI Mo OTAENbHOCTA MOXKET ObiTe HEBO3MOXHO, 3HaYeHust Ans oboux oTae-
NeHWn criefyeT yKasblBaTk BMeCTe.

Mpwn Hanu4un OByX perynvpyembixX nonb3oBaTenemMm YCTPOWCTB yrnpaBneHWa TeMnepaTtypon (Npy U3amMeHeHuu
HacTpoeK TOMbKO OOHOMo MK 0Boux) 4nA Nony4yeHusa ABYX TOYEK UCMBITaHUA pacyeThl He MO3BONAT NOMYyYUTE KOPPeKTHoe
npeacTaeneHve BO3OEWCTBUS TemnepaTypbl Ha aHepronoTpebneHvwe B 0Dovx oTaeneHuax. 3To MoxHO ByaeT caenatb
TOMbLKO C MOMOLLBK TPUAHIyNnAUMK (3 TOYKKM UCNBbITaHUA ANA 2 oTOeneHun).

1.4.3 Tpuanrynauma

Ecnu TpraHrynaums npoBogMTcs B cooTBeTCTBUM C E.4, TOUYKM MCMBITAHWA MOXHO MCNONB30BaTh A4S onpedeneHns
OPYroi NoNesHon XxapakTepucTUK XonogunbLHoro npubopa, a UMeHHO U3MeHeHWs 3HepronoTpedneHus Npu U3aMeHeHuK
TEMMepaTypbl KaX4oro oTAeneHUs Ha oaWH rpadyc (MpyW HanMyMm AByX OTAeNeHUH U UBMEHEHWN ABYX HacTpoek). Hau-
Bonee HaoEXHO 3TO MOXHO CAENaTh, KOTAA TPEYToNbHUK, OKPYXatWuiA Touky Q, pacnpeaeneH no obovm oTgeneHuam
(Hanpumep, Brnvxxe K PABHOCTOPOHHEMY TPEYTOMNbHWKY, YEM K NIIOCKOMY TPEeYronbHUKY).

[nsa pacyeTa aTux NapaMmeTpoB UCMOMb3YIOTCA TE XKe YpaBHEHWS, 4TO U B E.4, HO MpW 3TOM OTKOPPEKTUPOBAaHHYIO
LeneBy TemnepaTypy NPUMEHSIOT OTAENbHO AN Kax4oro oTaeneHua. [ng uenei aHanusa He o4eHb BaXKHO, HaXoauT-
ca nu Touka Q Ans OTKOPPEKTUPOBaHHOW LeneBor TeMnepaTypbl CTPOro BHYTPW TPEYTONbHUKA TOYEK UCMbITaHUS, Unn
HeT, ecn AaHHble He UCMOSb3YHTCS B Ka4eCTBEe OCHOBLI A1 BaXHOIO 3asBneHus.

Ecnu ona uHtepnonauum ncnone3yoT MaTpuubl (kak ykasaHo B E.4.4), To npouseogHbie koaddmumenTol A B dak-
TUYECKW ABMNAKOTCA NapameTpamu AE, n AE; Ana otaenerunii A u B (T.e. nameHeHye aHepronoTpebneHus npu n3ameHeHnm
TemnepaTtypbl KaXgoro oTgeneHWA Ha rpagyc), Kak ykaszaHo B npumepax B nyHkTe [.3.3. 3710 camblii NpocTon nogxop.
Tarke BO3OenCcTBNE MOXHO PaccyMTaTb BPYUYHYH, KaK NMoKa3aHo HuxXe.

[na xonoaunbHUKa-MOpoO3UNbLHUKA C ABYMSA perynvpyemMbiMu nonb3oBaTeneMm yCTPOWCTBaMK ynpaBneHus
TeMnepaTypon peKoOMeHAyeTCA crnedyoLwWwumid Noaxoa:

- oNpenennUTeL aHepronoTpebneHune B Touke Q Ans 3afaHHbLIX LeneBbIx TeMnepatyp +4 °Cu— 18 °C (E4’_18);

- onpefdenuTs aHepronoTpebnenue npu temneparypax +4 °C n =19 °C (E4 _4g);

- onpegennTe 3HepronoTpebneHune npu Temneparypax +3 °C u -18 °C (Ea‘_w).

MpumeyaHue— 3TN pacyeTbl MOXHO NPOU3BECTU AN NiobbIX ABYyX oTAeneHund A u B. B kayecTBe npumepa
npuBEeOEHBI OTAeNeHWe ANA XPaHEeHNA CBeXUX NULLEeBbIX NPOAYKTOB Y MOPO3UNbHOE OTAeneHue.

3aremM MOXKHO paccyMTaTh peakunio TeMnepaTypbl Ha M3MEHEHWSA BHYTPEHHEW TeMNepaTypbl

RE _ E4 18 —E4 10
freezer — E—
4,-18
roe AEg o pr — V3MEHEHWE 3HepronoTpebneHnA npy NoBbLILIEHUU TEMNEPATYPbl B MOPO3MIILHOM OTAENEeHUH Ha rpa-
ayc KenbBuHa, BelpaxeHHOe Kak % OT LeneBoro aHepronoTpebnenus B Touke Q;
E4,_18 — 3HepronoTpebneHue, paccyMTaHHOe METOAOM UHTEpnonsauMy ang Temneparyp + 4 °C n - 18 °C;
E, 19— 2HepronoTpebneHue, pacciuTaHHOe METOAOM UHTeprnonAuuK ana temnepatyp +4 °Cun—19 °C.

3aTeM MOXHO paccuMTaTh peakumio TEMMNepaTypbl Ha U3MEHEHWS BHYTPEHHEN TeMnepaTypsbl

E4.18—E3.18
AEtreshfood = E—, ,
4,18
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rae AEq chiood — Y3MEHEHUe 3HepronoTpebneHnsa npu NoBbILLEHUM TEMNePaTypbl B OTAENEHUA ANA XPaHEHWs CBEXUX
MULLEBLIX NPOAYKTOBR Ha rpagyc KenbBuHa, BolpaxeHHoe kak % OT LeneBoro aHepronoTpebneHus B
Touke @;
E4,_18 — 3HepronoTpebneHue, paccyMTaHHOe METOAOM MHTeprnonauun ana temnepartyp +4 °C n — 18 °C;
53,_18 — 3HepronoTpebneHue, paccyMTaHHOE METOAOM UHTEpNonauMn ans Temnepatyp + 3 °Cun— 18 °C.

MpumedyaHue— 3HadyeHne AE oBbIYHO OTpULIATENBHOE, T.€. YBENWYEHUE TeMNepaTypbl 0BbIMHO COOTBETCTBYET
CHWKEHWIO SHEPronoTpebneHus.

MameHeHWe aHepronoTpebneHusi NpU U3MEHEHWM BHYTPEHHEH TemnepaTypbl (N0 OTHOLUEHUKD K LeneBor TeMne-
paType) MOXHO paccyMTaTh aHanorMyHeIM 0bpasom Ans Bcex TpebyeMbix OTAeNeHUI ¢ perynmpyemMsiMmu nonb3osare-
nemM ycTpONCTBaMM YNpaBneHUs TeMnepaTypo.

1.5 ABTOMaTM4eCcKn perynupyembie NpOTMBOKOHOEHCATHLIE HarpeBaTenun

CornacHo TpeboBaHMAM K MapKMpOoBKe 3HEpreTMyeckoin 3ddeKTMBHOCTU UCNONb3YOT TOMLKO TpW TeMnepaTypsbl:
16 °C, 22 °C u 32 °C. Pac4eTbl JomKHbI BbITe OCHOBaHLI HA TeMnepaTtype nomeleHusa 16 °C B Tederue 30 % BpemeHu,
22 °C B TeueHue 60 % Bpemenn 1 32 °C B TeveHne 10 % BpemeHn. PernoHanbHas BEPOATHOCTE Pa3HbIX YPOBHEN OTHO-
CMTEMBLHOWM BNaXHOCTK A0MKHA COOTBETCTBOBATL COAEPKaHWIO Tpex cTonbuos «KoHcTaHTa BepoATHOCTU» B Tabnuue 1.9.

B xonoaunbHUKe-MOpPO3UNbHMKE YCTaHOBMNEHE! NMPOTUBOKOHAEHCATHLIE HarpeBaTeny ¢ aBTOMaTUYECKMM yrpae-
neHuem. CpegHsa MOLLHOCTb HarpeBaTeneil Anga 3TON KOHKPETHOWN MOZenW (Mpy LeneBbIiX TeMnepaTypax oTAeneHus)
Mpy pasHbIX YPOBHAX BMa)KHOCTM M TPEX OKPYXKaKLWKUX TemnepaTypax ykasaHa B ctonbuax «CpegHss MOLLHOCTL Ha-
rpesartens» B Tabnuue 1.9.

Tabnuual.9—lNpumep BEPOATHON BNAXKHOCTU U MOLLHOCTW HarpeBaTtens, B3BELUEHHbIX MO 3anofiHeHWto, Npu Temne-
patypax 16 °C, 22 °Cn 32 °C

CpegHsia Touka PernoHanbHas BepoaTHOCTb, A, ;ﬁeeﬁ:ﬂg Moauﬂg?:p:i;ii: Bepoyjrﬁoctb MOLLHOCTH MPY Kax-
AwanasoHa RH (ycnosua AS/NZS) f}"mm) [0V HapyXHOW TeMneparype
— 16 °C 2220 32C 16 °C 22°C 32,°C 16 °C ‘°2('2; 3250
5% 0,00 % 0,00 % 0,03 % 0 0 0 0,0000 | 0,0000 0,0000
15 % 0,06 % 0,06 % 0,33 % 0 0 1 0,0000 | 0,0000 0,0033
25 % 0,60 % 1,62 % 2,35 % 0 1 2 0,0000 |0,0162 0,0470
35 % 2,76 % 9,24 % 2,56 % 0 2 3 0,0000 | 0,1848 0,0768
45 % 6,93% |12,72% | 3,57 % 1 2 4 0,0693 | 0,2544 0,1428
55 % 8,01% | 11,70 % 1,11 % 1 3 5 0,0801 | 0,3510 0,0555
65 % 5,65% | 11,40 % 0,05 % 1 3 6 0,0555 | 0,3420 0,0030
75 % 3,30 % 7,92 % 0,00 % 2 4 7 0,0660 | 0,3168 0,0000
85 % 1,80 % 3,48 % 0,00 % 2 5 8 0,0360 | 0,1740 0,0000
— 16 °C 22°C 32°C 16°C | 22°C 32°C 16 °C 22°C 32°C
95 % 0,99 % 1,86 % 0,00 % 3 6 9 0,0297 | 0,1116 0,0000
Bcero 30 % 60 % 10 %
Mpumeyanun e — lNpuBegeHHsIN B aTol Tabnvue NpMMep OCHOBaH Ha CTaHAAPTHLIX yCroBuax ABCTpanuu v
Hoson 3enaHguv Ana runoTeTMHecKoro xonoguneHoro npubopa.

[ns kaxgon okpyxatoLlen TemnepaTtypbl

]

k
Wheaters = |: (Ri ; PHi):| 13. (40)
=1
Cnegyet OTMETUTL, MTO 3T 3HAYEHMUSA BIBELUMBAKTCA N0 NPeanaraemMomMy BpeMeHU HaXOKaEeHUs B Kax40M COCTO-
AaHuM — npegnonaratoT, 4to 30% Bpemenu BygeT Temnepartypa 16 °C, 60 % — 22 °C, a 10 % — 32 °C.
CpenHerogoeasi B3BelleHHas MOLLHOCTb, Wheaters =2,4158 - 1,3 Bt = 3,14054 Br.
KoadbduuymneHT cuctemHbix notepb (1,3) yunTeiBaeT gononHMTeNsHOE sHepronoTpebneHve Anga yaaneHus aHeprav
HarpeBaTtens, nonagatolwelr B XonoaunbHbIA npudop.
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lopoBoe aHepronoTpebneHne BCNOMOraTenbHOro YCTPOMCTBA BbIMMCNAT cregyownM obpasom:
Eaux = 3,14054 Bt - 24 u/cyT - 365 g/r - 0,001 kB1/Bt = 27,511 kBT-4/roa.

370 3Ha4YeHWe JOMKHO BeITh npwﬁaaneHo K TOOOBOMY 3Ha4YeHWo BHEPFOI'IDTDEGJ'IEHVIH, eCln Harpeeartenb He paﬁo-
TaeT BO BpEMA UCMbITaHUA SHBPFOI'IOTPEGHEHHH.

I pnmMmevYyaHUue — 3HaveHus 3Hepron0Tpe6neHm| nepeBoHa4aribHO pacCYMTbIBAOTCA Ha eXXeqHeBHOW OCHOBEe
cornacHo 6.8.2, No3TOMY MNMPK CNOXEeHUK 3HAYEHUI SHBDFOI'IOTpeﬁj'IEHMﬂ HeoOXo4MMO BHUMATENBLHO CNeauTe 3a eguMHuLa-
MW N3MepeHnd.

1.6 PacueT acppeKTUBHOCTU OBPaBOTKKU 3arpyaku

MpwBop noaeepratoT ucnbiTaHusamM adpcpekTMBHOCTH 06paboTKK 3arpy3KM B COOTBETCTBMM € npunoxeHuem G Ha-
cTodALlero cTaHgapTa.

MpubBop vMeeT crieayoLve XapakTepUCTUKN:

- 06bem otgeneHns ans ceexunx npoayktoe: 300 n, T.e. BogHas 3arpy3ka = 3 600 r (12 r/n);

- 06beM MoposunsHoro otaeneHua: 120 n, T.e. BogHasa Harpyska = 480 r (4 r/n).

PaamopoxeHHas Harpyska B 3 600 r coctouT uz 6 6yTteinok [N3T ¢ 500 r. Bogel U 2 ByTeinok MNM3T ¢ 300 r sogbl. OHK
pasmeLleHsl crneayowmum obpasom:

- 1000 r Ha yposHe TMP;

- 1 300 r Ha ypoBHe TMP,;

- 1300 r Ha yposHe TMP,.

3amopoxeHHas 3arpy3ka B 480 r coctonT 13 ogHoi dhopmMbl Ana nbaa ¢ 200 r Boabl 1 AByXx cpopM AnNA nNbaa C
140 r Bogbl.

Bopgy octaBnsoT B NOMeLLeHUM ang ucneitaHuii Ha 20 4 nepeq ucnbitaHneM. CpenHas TeMnepaTypa B NOMELLEHUN
Onsa ucnbiTaHWi B TedeHue 6 4 Oo Havana ucneiTaHusa coctaendgeTt 32,1 °C.

Bo Bpems ucnbitaHua 6binn nonyYeHbl criegylowe gaHHble:

cTabunbHoe cocTosiHKe 0 aobaeneHus 3arpysku: + 3,7 °C, — 18,5 °C, 45,2 Bt (Tpu Bnoka B cootBeTcTBMM C B.3);

cTtabunsbHoe cocTosiHue nocne 3aBepleHua obpabortku sarpysku: + 3,5 °C, — 18,4 °C, 46,3 Bt (Tpun bnoka B
COOTBETCTBMM C NyHKTOM B.3). TemnepaTtypbl B OTAENEHUM ONA XPaHEHWA CBEXMX MULLEBLIX NPOOYKTOB COCTaBMANT
T1 =+48"°C, T2 =+34°C, 'J"3 =+ 2,3 °C cornacHo U3aMepeHuaM, Ha No3vUMaX OaTYMKOB TMPT, TMP2 " TMP3 CcooT-
BETCTBEHHO.

CpaBHeHWe ycnoBuii cTabuNbHOro cOCTOAHUA 0 U nocne ucnbiTaHua adppekTMBHOCTU 06paboTku 3arpy3ku
nokassiBaeT, 4To pa3bpoc Temnepartypbl coctaenseTr MeHee 1 K B obounx otgeneHunsax (0,2 K 1 0,1 K cooTBETCTBEHHO),
a pasbpoc mMolHocTH cocTaBnaeT meHee 2 BT v 5 % (1,1 BTt 1 2,4 % COOTBETCTBEHHO), NO3TOMY [l@aHHbLIE SBNAKTCH NpU-
eMmnembiMn (cm. NyHKT G.4.4). TemnepaTypbl 0boux oTtgeneHMn nexar B npeaenax 1 K oT COOTBETCTBYIOLWMX LeneBbiX
Temneparyp.

dopmynbl 4NA pacyeTa UCXO4HOro 3HepronoTpebneHus NnpueeaeHsl B npunoxenun G.

E B [M;(Tamp = Th) + My (T =T ) + Ms +(Tomp = T3) |- 4,186
unfrozen-test — 3.6 . (48)

ﬂ,.ﬁﬂ OTOro NnpumMmepa Ncnonb3yrT gaHHbIE!

[10-(321-4,8)+13(321-3,4)+13:(321-2,3)|- 4,186

Eunfrnzen-tesl = 36 =120,17 BTy,
[ Mior (4,186 T,y +333,6 — T, 5, - 2,05 ]
Efrozen-test = 36 ) (49)
[0.48(4,186:32,1+333,6 - (-18,4)-2,05]
Efrozen-test = 36 = 67,43 BTy,
Einput-test= Eunfmzen-test"’ Efrozen—tesl! (50)
Einput-test:120’1 7+67,43=187,60 BTu.

Bo BpemMs MCNblTaHWUA Bblny 3anucaHbl cnegywuwune gaHHble:
Eyo403,8 BTy

Egng 1910,5 Broy
Pafter 46,3 Bt
fotart 46,2 4
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teng 72,14
z =1 paamopo3Ka B TE4EHWE Nepuoaa UcnbITaHui

AE 4 135,2 BTy (onpegeneHo no npunoxexuio C)
AE, yditional-test BO BPEMS UCTBITAHWA BbIYWUCMAIOT B COOTBETCTBMM C MpunoxeHuem G:

AEyditional-test =(Eend — Estart)Pafter (fend — tstart)Z AEys: (51)

AE, =(1910,5-403,8)-46,3-(72,1-46,2)-1:135,2 = 172,33 Brv,

additional-test ~

Einput-test
AE

additional-test !
187,60
172,33

3ateM BbIMUCMAT HOMUHAMBHYK Harpyaky, npubaenaemy Ans ucnbiTaHua addpekTMBHOCTH 06paboTku 3a-
rpy3ku E;

Efficiency|oag ambient = (52)

Efficiency|,aq. 32 °.c = =1.,089.

nput-nominal:

_ [Mtot-unfz ’(Tamb-tar *Tunfz-tar)]‘ 4,186

Eunfrozen-nominal = 36 ’ (53)
[3.6(32-4)]4,186
E\ntrozen-nominal = 36 )
Eyntrozen-nominal = 117,21 Br-y,
E _ [Mtot-fz : (4= 186- Tam b-tar T 333,6- sz-tar 2, 05)]
frozen-nominal — 36 , (54)
[0.48-(4,186:32+333,6 —(~18)-2,05)]
Etrozen-nominal = 36 )
Etrozen-nominal = 67,26 BTy,
Einput-nominai = Eunfrozen-nominal + Efrozen-nominal , (55)

Einput-nominal = 117,21+ 67,26 = 184,47 Br-u npu okpyxaelleii Temnepatype 32 °C.

BoszgeicTBue n3BecTHoM AHEBHOW 3arpy3ku B 155 BT-4 Ha gHeBHOe aHepronoTpebrneHue npu HapyxHoW TeMnepa-
Type 32 °C MOXHO paccunTath criegyrowmm obpasom:

AE EUSBI'

processing —

_ 56
EﬁfCIe”Cyload,ambient ’ °o

165
AEprc»::essin(.] ~ m =142,3 Br-ulcyT.

[MpuBeneHHoe B 3TOM nMpuMepe 3HadeHue 155 BT-u/cyT — 3T0 permoHanbHbIi kKoadhUUMEHT, NpeaHasHavYeHHbIR

ANa OTpa)eHWs Nonb30BaTeNLCKMX TEMMOBLIX HArPy30K, KOTOPLIN MOXET BbITh MKCHMPOBaHHBIM ANA BCEX XONOAUMNLHbLIX
npubopoB NK 3aBUCETb OT pasMmepa W TUna ycTPOMCTBa.

Taioke HOMMHanNbHOE BO3OEWCTBME Ha AHEBHOE 3HepronoTpebnexne, nonyyeHHoe B UCMbITaHuK 3chdieKTMBHOCTH 06-

paboTKK 3arpy3ku, MoXXHO MaclTabrpoBaTe ONA 3KBUBANEHTHON oKpyXarwen TemnepaTtypsbl 32 °C crneaytowmm obpazom:

AE _ Einput-nominal
processing — o ’
Efficiencyisad, ambient

184,47
AE;;)rocessing = W‘O-g =152,45 Bt u/cyT.

a, (57)

3HaveHre a = 0,9 B aToM npumepe npeactaenaeT coboil permoHaneHbld KoadgrUMeHT, oTpa)akLwmnii nons3o08a-
TenbcKne Tennoesle 3arpy3kn. OBLIYHO 3TO 3HaYeHUe, PUKCMPOBAHHOE ANA BCEX XONOAUINBHBIX NPUMOOPOB aHaNnorMyHoro
Tuna (T.K. Einput-nominai — hyHKUMA oBbemMa YCTPOWCTBA), HO OHO MOXET U3MEHATHCH B 3aBMCMMOCTI OT TUNa npubopa
(HanpuMep, ANS MOPO3UNBHbLIX KaMep MOXET OXMOATbCA MEHbLUE MOMb30BaTENbCKUX AEWACTBMIA U 3arpy3Ku, Yem ans
XONoAUNbHUKOR C MOPO3UNLHLIM OTOeneHuem).
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1.7 OnpegeneHne roqoBoro aHepronoTpedneHusn

MpwBop BbIn NogBeEPrHyT UCMBITAHUAM 3HepronoTpebneHns B COOTBETCTBUM C HAcToAWMM cTaHaapTom. Onpeae-
NeHo gHEBHOE 3HepronoTpedneHue npy Temnepatypax 16 °C u 32 °C.

MOoXHO MCMNONB30BaTh HECKOMBKO BO3MOXHbIX MOAXOA0B K ONpeieneHnio roqoBoro aHepronotpebnenus. OauH u3
3TUX NOAXOA0B 3aKMHYAETCA B MCNOMb30BaHWUK pe3ynbTaToR 0benx OKpyKalowmx TeMnepaTyp UCMbITaHUS C pernoHarnb-
HbIM Ko3dhhuUMEeHTOM ANS onpeaeneHns 9KBUBANEHTHOrO KONMYecTBa AHEW B rody B KaXAbIX YCNOBUSX aKCMnyaTauum
C Lenblo nony4yeHus TMNOBOro 3Ha4eHus rodoBOro 3HepronoTpedneHus. B npumepe Huxke nokasaHo, Kak KOMMOHEHTHI
13 3TOro CTaHgapTa MOXHO MCMONbL30BaTh Tak, YTOBLI MOMYYWUTE OLEHKY 3HepronoTpebneHua 4ns KOHKPETHOrO permoHa.
37O NWLLB OAWH U3 BO3MOXHbIX MPUMEPOB, MOXHO pa3paboTath M MPUMEHUTE MHOXECTBO APYrMX KOHKPETHbIX MOAX0O0B.

PaccMmoTpum crnegytoLnin xonogunbHbIA Npubop:

Ej5c = 997 BTu/cyT npu uenesow TemnepaTtype (TpUaHrynayus);

Egoc = 1230 BT-y/cyT nput ueneBon Temnepartype (TpUaHrynaums).

MpwuBop coaepUT aHTUKOHOAEHCALMOHHYIO CUCTEMY C HapYXHBIM yNpaBneHUeM, ONUCAHHYI0 B NpeabIayLeM nyH-
kTe (1.5), c ronoBbIM aHepronoTpedneHuem 27,511 kBT-y/roa.

MamepeHHaa adppeKTUBHOCTL OGpaboOTKM 3arpy3ku Ons oKpyxawieh Temnepatypbl 16 °C cocraBnsaer
1,47 BT-u/Br-y.

WMamepeHHas adpdpeKTUBHOCTE O6paboOTKU 3arpy3ku Ans OoKpyxawlwen Temnepatypbl 32 °C cocraBnget
1,15 BT-u/BTy.

[HeBHas pernoHanbHas 3arpyaka anga 6onee npoxnagHbiX yenoBui coctasnseT 135 BT-y/cyT (Hapy»Hasa Temne-
patypa 16 °C).

[HeBHas pernoHarnkeHasn 3arpyska ans 6onee tenneix ycnosuii coctaensaeT 390 BT-y/cyT (HapyXHas Temnepartypa
32 °C).

PervoHaneHble akBMBaneHTHble paboyre koadruneHTbl ANA XonoaunbHoro npubopa:

KonuuecTso aHeit B rogy npw HapyxHoi Temnepatype 16 °C, oksusaneHT 170 gHei (Day,5). KonumuyecTso aHe B
rogy npv HapyxHowW Temnepatype 32 °C, akemaneHT 195 anei (Days,).

Day g + Day,, = 365.

PervoHaneHas yHkuuA rogoeoro aHepronotpebnernns npu 16 °C u 32 °C npuBeneHa HUXe:

Etota] = f{"‘-:dailw 6C’ Edai]yBZC} + Eaux % AEprocessing-annua!! (59)
Etotal = (Day4g EDaiiy1GC ) + (Days, - EDainSZC )+ (Equd + (AEprocessing-annual)’
E;o1qr = (170 - 587/1 000) + (195 - 1 230/1 000) + (27,511) + (170 - 135/1,47/1 000 + 195 - 390/1,15/1 000),
E, =101,49 + 239,85 + 27,511 + 15,6122 + 66,1304,
Eiotal = 450,594 kBt-u/rop,

total

Mpumeyanune— KoadpduyneHt 1000 B HacToALLEM YpaBHEHWUI CNYXUT ONA KoHBepTaumn BT u/cyT B kKBT-u/cyT.
Heobxogumo cneguTb 3a COOTBETCTBMEM BCEX EAMHUL, U3MEPEHUS.

1.8 anMepbl onpegeneHd MOLWHOCTHU U TeMnepaTypbl U3 MCXOOHbLIX AaHHbIX

1.8.1 PykoBoACTBO NO paccMOTPEHUKD JAHHbLIX

Ha pucyHke 1.10 npuBegeH NpuMep OaHHbIX, NOMYYEHHbBIX U3 UCTbITaHWA XONOAUNbHUKA-MOPO3UITbHUKA Ha 3HEp-
ronotpebnexnve. PUcyHOK unmiocTpupyeT AaHHele 06 aHepronoTpebneHnn n TemnepaTtype B oTAeneHun Ansi XpaHeHUs
CBEeXWX NMULLEBbLIX NPOOYKTOB 1 B HU3KOTEMMNEPaTYPHOM OTAENEeHUU, KOTOpPbIe PErMCTPUPOBANUCE KaXOY MUHYTY.
Mpubop paboTan B ycTaHOBUBLLEMCS pPeXuMe, a 3aTeM — B PEXMME pazMOpaKMBaHUA U BoccTaHoBNeHus. Cneayto-
LME Larn NokasolBaKT, Kak 3TV AaHHble A0MmKHbI ObITb NPOaHaNM3MpoBaHbl B COOTBETCTBUW C NOAX0A0M SS1, onvcaHHbIM
B NpUnoxeHun B, ansa onpeneneHns KNioYeBbIX XapakTepucTUK Npubopa B COOTBETCTBUM C HACTOALLMM cTaHaapToMm. [o-
cnegywowme npumepsl Ans nogxona SS2 v pacyeTsl AnA ONpeaeneHns MOLLHOCTU NPU pa3MopakMBaHu U BOCCTaAHOBME-
HMW W TEMNEPaTYPHbIX M3MEHEHWIA MCMOMb3YIOT TOT XKe Habop AaHHbIX.

Uar 1: BeibpaTe 4MKNbI yNpaBneHns TemnepaTypoun 13 HeobpaboTaHHbIX AaHHBIX (HE NPUBOAATCA B 3TOM MNpU-
mepe). B aToM npumMepe kKaxapid LMKN ynpaBneHUA TemMnepaTtypol Gepetcs oT onepauyy BKITIOYEHUA KOMNpeccopa Ao
crnegyoLern onepauumn BKMKOYeHUsa koMmnpeccopa (npubop oTHOCUTENBHO NMPOCTOM, U Takow cnoco® obecneyrBaeT camble
HagdexHble 1 CTabunbHble UMKNBI YNPaBNeHUA TeMnepaTypoi). B aTom npumepe LMKN ynpaBneHUA TemnepaTypou 18
npeactaBnaeT coboii KpaTKOCPOYHLIA 3aMyCcK KOMMpeccopa nepen BKMYeHWeM HarpeeaTens A pa3mopaXnBaHus (LMKn
ynpaBneHusa Temnepartypow 19). [epron BoccTaHOBNEHUA TEMMNEPATYPbl — 3TO UMK ynipaBneHua Temnepartypon 20.

Uar 2: PaccuuTaTe CpegHK TemnepaTypy B KaXOoM OTAENeHUW, 3HepronoTpebneHne M CpeqHion MOLLHOCTb
ONA KaXKOoro uukKna ynpaenenus temneparypon (LUKT) Ha ocHoBe HeoBpaboTaHHbix AaHHbIX. HeobpaboTtaHHble gaH-
Hble, Noka3aHHble Ha pucyHke 1.10, Bbinn ncnonb3oBaHel ANs onpedeneHus 3HaveHun ansa kaxgoro LIKT, npyBegeHHbIX B
dopmaTte Tabnuuel B Tabnuue 1.10. 3tn ganHble anga kaxxkgoro LIKT ncnonb3yloTca B KA4eCTBE OCHOBLI ANA NOCneayoLwmx
TUMNOBBLIX PACYETOB B HACTOALLEM NPUMEPE.
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TeMnepaTypa pa3MOPOKEHHOMD OTASNEHHS (CpeaHes apHMMETHHECKOE TPEX JaTHMUKOB TeMnepaTyps)
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Pucyrok 1.10 — lMpumMep AaHHbIX MO MOLHOCTU U TEMNEpaType

Lar 3. BeibpaTb 4Mcno uccrneayemMbix UUKMOB ynpaBneHUsa TeMmnepartypou Ha bnok (cm. B.3.1). B atom npumepe 3
LMKNa ynpaBneHnsa Temnepartypoi B kaxgom brnoke (A, B, C) BeibpaHbl B Ka4eCTBE NepBOro NpuMepa, NoToMy YTO Kax-
Abli LIMKN YNpaBneHWs TemnepaTypor UMeeT ANUTeNsHOCTe MeHee 1 4, M MUHUManbHBIA paspelueHHbIn pasMep bnoka
OaHHbIX UCMBITAHWIA COCTABMNAET HE MeHee 2 4 Ang kaxagoro brnoka (1.e. npu pasmepe 6rioka meHee Tpex LIKT Henb3sa nony-
YUTb OelCTBUTENbHbIE OaHHble). OBpasel AaHHbIX 48 KaXaoro Bo3amoxHoro 6noka (ot 1 go 56) npueegeH B Tabnuue 1.11.

Lar 4: 3atem 13 3Tux GNOKOB COCTABNATCA BO3MOXKHbIE NEPUOAbLI UCTMBITAHWSA, COCTOALLME M3 NOCNEAoBaTENBHbIX
Brnokoe AaHHbIX. [pumMep BCex BO3MOMXHBIX NEPUOAOB UCMbITAHWA C UCNOMb30BaHNeM pa3mepa bnoka B 3 UMKna ynpas-
neHUs1 Temnepartypown npueefeH B Tabnuue |.12. MNepBLIi Nepuoa UcnsITaHUA COCTOUT U3 Bnoka A (6nok 1, ucnoneay-
towmin LIKT ¢ 1 no 3), 6noka B (6nok 4, ncnoneaytowwmin LIKT ¢ 4 no 6) n 6noka C (6nok 7, ucnoneayowmia LIKT ¢ 7 no 9).
BTopo# nepvon ucnbiTaHUs cocTouUT M3 Bnoka A (6nok 2, ucnoneayowmii LIKT ¢ 2 no 4), 6noka B (6nok 5, ncnonsbaytowmn
LIKT ¢ 5 no 7) u 6noka C (6nok 8, ucnoneaytowmin LIKT ¢ 8 no 10). Beero B Tabnuue 1.12 ykasaHo 36 BO3MOXKHbBIX NEPUOAOB
WCMbITAHWA, UCMOMb3YHOLNX 3TOT NOAX04. 3aTeM MOXHO paccyuTaTh XapakTepucTUKU AN Kaxaoro BeibpaHHoro nepvoaa
MCMBITAHWA W NpoBepuTh TpeboBaHus K AoCTyNHOCTW BRnokoB AaHHbIX (pasbpoc TemnepaTyp, CHWKEeHWEe TeMNepartypel,
pa3bpoc MOLLHOCTU M CHKEHME MOLLHOCTK oT Brnoka A 0o 6noka C), kak ykasaHo B B.3.1.

Tabnwuuyal.10 — Npumep pacyeta aHepronoTpebneHs, MOLWHOCTA 1 TeMNepaTypbl ANA Ka)aoro UMKna ynpaeneHus
Temnepartypoi (LIKT)

Ko- Cosokyn- OHeprono- CpegHzs Cpennas
Onutens- CpegHss Temnepa- Temnepary-
nn4e- HOe Bpemsi TpebnexHune
HocTb LIKT, MOLLHOCTb, Typa pas- pa 3amopa- 3ameuvanue
CL;E'I? Y4:MM:CC BHHE?I.E:'G El?('?’psr-ﬂ BTt MopakvuBa- HKUBaHWS,
? ! Hug, °C °C
1 0:50:00 0,000 38,625 46,350 3,741 -18,956
2 0:50:00 0,833 38,250 45,900 3,765 -18,920
MNpenBaputencHoe
3 0:50:00 1,667 39,000 46,800 3,760 -18,919 oxnaxaeHue
4 0:49:00 2,500 36,250 44,388 3,766 -18,932 PasmopaxuBsaHne
B
5 0:50:00 3,317 38,375 46,050 3,793 AR || s
6 0:50:00 4,150 38,750 46,500 3,805 —-18,900
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Ko- Cosokyn- 3Heprono- Cpegtias Cpepnan
e Onutens- 08 R e R CpegHsas Temnepa- Temnepary-
| U | e | o | Moo | e | posmene | Smveue
LUKT LIKT, LIKT, BT-u g i
7 0:50:00 4,083 38,250 45,900 3,775 ~18,940
8 0:50:00 5,817 38,250 45,900 5772 -18,894
9 0:50:00 6,650 37,875 45,450 3,747 ~18,900
10 0:50:00 7,483 38,125 45,750 3,767 -18,902
11 0:50:00 8,317 38,375 46,050 3,759 -18,931
12 0:50:00 9,150 38,000 45,600 3,750 -18,941
13 0:50:00 9,983 38,000 45,600 3,755 18,928
14 0:50:00 10,817 38,000 45,600 3,775 -18,927
15 0:50:00 11,650 38,375 46,050 3,773 -18,912
16 0:50:00 12,483 38,000 45,600 3,744 -18,922
17 0:50:00 13,317 38,000 45,600 3,771 -18,924
18 0:16:00 14,150 29,625 111,094 4,288 -17,509
19 0:26:00 14,417 47,500 109,615 4,179 -15,294
20 1:01:00 14,850 74,750 73,525 4,757 ~14,996
21 0:50:00 15,867 41,000 49,200 4,019 -18,817
22 0:50:00 16,700 38,750 46,500 3,819 -18,973
23 0:50:00 17,533 38,875 46,650 3,784 -18,977
24 0:50:00 18,367 38,000 45,600 3,755 -18,970
25 0:50:00 19,200 38,250 45,900 3,739 -18,956 | Npeneaputenshoe
26 0:51:00 20,033 40,250 47,353 3,724 ~18,954 g’;‘;‘:ﬁ’;ﬁgg{ﬂzwe
27 0:50:00 20,883 38,250 45,900 3,709 -18,995 | BoccraHosneHue
28 0:50:00 21,717 38,250 45,900 3,699 ~19,006
29 0:50:00 22,550 38,625 46,350 3,693 ~19,034
30 0:50:00 23,383 38,000 45,600 3,681 ~19,049
31 0:50:00 24,217 38,500 46,200 3,705 -19,016
32 0:50:00 25,050 38,375 46,050 3,703 ~19,041
33 0:50:00 25,883 38,750 46,500 3,717 ~19,041
34 0:50:00 26,717 38,500 46,200 3,723 ~19,033
35 0:50:00 27,550 38,500 46,200 3,730 ~19,006
36 0:49:00 28,383 36,500 44,694 3,704 ~19,057
37 0:51:00 29,200 40,250 47,353 3,760 ~18,931
38 0:50:00 30,050 38,375 46,050 3,730 -19,031
39 0:50:00 30,883 38,500 46,200 3,719 ~19,079
40 0:50:00 31,717 38,500 46,200 3,706 ~19,061
41 0:50:00 32,550 38,500 46,200 3,703 ~19,069
42 0:50:00 33,383 38,750 46,500 3,703 -19,067
43 0:50:00 34,217 38,125 45,750 3,682 -19,084
44 0:50:00 35,050 38,375 46,050 3,690 -19,062
45 0:50:00 35,883 38,000 45,600 3,685 -19,096
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OkoHYaHue mabnuuyel 1.10

Ko- Cosokyn- OHeprono- Cpeguag Cpequan
OnuTtens- CpegHas TeMmnepa- Temnepary-
nun4e- Hoe Bpems TpebneHue
HocTb LIKT, MOLLHOCTb, Typa pas- pa 3amopa- 3ameuanue

c180 Y4:MM:CC B Hatane BO Bpems Bt MoparkuBa- KUBaHWS,

LIKT LIKT, 4 LIKT, BTy Hus, °C °c

46 0:50:00 36,717 38,250 45,900 3,691 -19,110

47 0:50:00 37,550 38,000 45,600 3,668 -19,138

48 0:50:00 38,383 38,000 45,600 3,693 -19,073

49 0:51:00 39,217 40,375 47,500 3,708 -19,039

50 0:50:00 40,067 38,000 45,600 3,683 -19,095

51 0:16:00 40,900 29,625 111,094 4,142 -17,758 MpeneaputencHoe

52 0:27:00 41,167 50,500 112,222 4,232 -14,685 c;xnam,qeume

= asMopaxvsaHue

53 1:02:00 41,617 76,000 73,548 4,767 -15,220 BSEaES

54 0:50:00 42,650 42,125 50,550 4,001 —-18,885

55 0:49:00 43,483 37,875 46,378 3,735 -19,146

56 0:50:00 44,300 39,250 47,100 3,673 -19,108

57 0:49:00 45,133 37,250 45,612 3,639 -19,162

58 0:50:00 45,950 39,500 47,400 3,661 -19,116

Tabnuuyal. 11— MNpumep pacyeTa aHepronoTpebneHns, MOLWHOCTU U TeMNepaTypbl 415 BCeX BO3MOXHbIX OnoKoB (pas-
mMep 6noka = 3 LIKT)

Ha- OnuTensHoCcTb OHepronoTtpe- Cpentss Cpeatss

i E G KoHew B, BriahiE Bhaka, CpegHss Temnepartypa Temneparypa

LIKT LIKT B arnimes Bry MOLHOCTL, BT paamopaz«waa- 3amopa>\;maa-
Huga, °C Huga, °C
1 1 3 2:30:00 115,875 46,350 3,756 -18,932
2 2 4 2:29:00 113,500 45,705 3,764 —-18,924
3 3 5 2:29:00 113,625 45,755 3,773 -18,909
4 4 6 2:29:00 113,375 45,654 3,788 —-18,903
5 5 7 2:30:00 115,375 46,150 3,791 -18,905
6 6 8 2:30:00 115,250 46,100 3,784 -18,911
7 7 9 2:30:00 114,375 45,750 3,765 -18,911
8 8 10 2:30:00 114,250 45,700 3,762 -18,899
9 9 11 2:30:00 114,375 45,750 3,758 -18,911
10 10 12 2:30:00 114,500 45,800 3,759 -18,925
1 1 13 2:30:00 114,375 45,750 3,754 -18,933
12 12 14 2:30:00 114,000 45,600 3,760 -18,932
13 13 15 2:30:00 114,375 45,750 3,767 -18,922
14 14 16 2:30:00 114,375 45,750 3,764 -18,920
15 15 17 2:30:00 114,375 45,750 3,762 -18,919
16 16 18 1:56:00 105,625 54,634 3,830 -18,728
17 17 19 1:32:00 115,125 75,082 3,976 -17,652
18 18 20 1:43:00 151,875 88,471 4,538 -15,462
19 19 21 2:17:00 163,250 71,496 4,378 —-16,447
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Ha- OnuTtenbHoCTb 3HepronoTpe- Cpegnss Cpeguan
Enok 4ano Koreuy 6noka, Bnenve 6noka, CpegHsas Temnepartypa TemnepaTypa
LKT LIKT MG Bry MOLLHOCTL, BT paamopa:KnBa- 3amopa>:maa-
Hug, °C Hua, °C

20 20 22 2:41:00 154,500 57,578 4,236 -17,418
21 21 23 2:30:00 118,625 47,450 3,874 -18,923
22 22 24 2:30:00 115,625 46,250 3,786 -18,973
23 23 25 2:30:00 115,125 46,050 3,759 —18,968
24 24 26 2:31:00 116,500 46,291 3,739 -18,960
25 25 27 2:31:00 116,750 46,391 3,724 —18,968
26 26 28 2:31:00 116,750 46,391 3,711 -18,985
27 27 29 2:30:00 115,125 46,050 3,700 -19,011
28 28 30 2:30:00 114,875 45,950 3,691 -19,030
29 29 31 2:30:00 115,125 46,050 3,693 -19,033
30 30 32 2:30:00 114,875 45,950 3,696 -19,036
31 31 33 2:30:00 115,625 46,250 3,708 -19,033
32 32 34 2:30:00 115,625 46,250 3,714 -19,038
33 33 35 2:30:00 115,750 46,300 3,724 -19,027
34 34 36 2:29:00 113,500 45,705 3,719 -19,032
35 35 37 2:30:00 115,250 46,100 3,732 -18,997
36 36 38 2:30:00 115,125 46,050 3,732 —-19,005
37 37 39 2:31:00 117,125 46,540 3,737 -19,013
38 38 40 2:30:00 115,375 46,150 3,718 -19,057
39 39 41 2:30:00 115,500 46,200 3,709 -19,070
40 40 42 2:30:00 115,750 46,300 3,704 -19,066
41 41 43 2:30:00 115,375 46,150 3,696 -19,073
42 42 44 2:30:00 115,250 46,100 3,692 -19,071
43 43 45 2:30:00 114,500 45,800 3,686 -19,081
44 44 46 2:30:00 114,625 45,850 3,689 -19,089
45 45 47 2:30:00 114,250 45,700 3,681 -19,115
46 46 48 2:30:00 114,250 45,700 3,684 -19,107
47 47 49 2:31:00 116,375 46,242 3,690 -19,083
48 48 50 2:31:00 116,375 46,242 3,695 -19,069
49 49 51 1:57:00 108,000 55,385 3,756 —-18,888
50 50 52 1:33:00 118,125 76,210 3,921 -17,585
51 51 53 1:45:00 156,125 89,214 4,534 -15,469
52 52 54 2:19:00 168,625 72,788 4,387 -16,435
53 53 55 2:41:00 166,000 58,137 4,215 —17,653
54 54 56 2:29:00 119,250 48,020 3,804 -19,046
55 55 57 2:28:00 114,375 46,368 3,683 -19,139
56 56 58 2:29:00 116,000 46,711 3,658 -19,128

Kaxgoro bnoka.

MpumedaHune— 3HavyeHns B Tabnuue |.11 MOXHO Nony4uTb U3 AaHHbIX B Tabnuue .10. HeobxoamMmo BHUMa-
TENbHO CNeanTh 3a TeM, YTOBbI NoNy4YnThL CPEAHEB3BELUEHHbIE MO BPEMEHU 3HAYEHUS] MOLLHOCTM U TEMMepaTypbl Ans
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Lar 5: MNocne pac4eTa kaxaoWn N3 XxapakTepucTUK OEUCTBUTENBHOCTM ANA ONOKOB MOXHO NMPOU3BECTU UX OLEHKY
no KpuTepusaM AeWCTBUTENLHOCTM, YKa3aHHblM B nyHkTe B.3.2. B atom npumepe ana Bnokos, COCTOSLWMX U3 3 UMKMNOB
ynpaBneHUs TeMNePaTypomn, CyLLECTBYET HECKOINbKO BO3MOXHbLIX MEPUCO0B UCMbITAHWSA, COOTBETCTBYIOLLMX KPUTEPUAM
[eACTBUTENLHOCTY M3 NyHkTa B.3.2 (Bcero 7 NepyogoB nenbiTaHns, nomeyeHHsIx kak JEMCTBUTENbHbIA & nocneaHem
ctonbue Tabnuupl 1.12). CnegyeT oTMETUTL, YTO NEPUOABI UCMLITAHUA, HAYWHAKLIMECH C LMKNOB yNpaBreHusa Temne-
patypo#i B avanasoHe ot 10 go 24 (B Tabnuue 1.12) He COOTBETCTBYHOT KPMTEPUAM OeNCTBUTENBHOCTM M3-3a addekTa
nepuoga pa3MopaxuBaHUA U BOCCTAHOBMNEHUsA TeMnepaTypbl BO BpeMs LUKNa ynpaBsneHus Temnepartypoi 19 (cm.
pucyHok 1.10 u Tabnuyy 1.10). MNpr HANWYUKM HECKOMbKMX BO3MOXKHLIX NEPMOLOB UCMbITAHWS, COOTBETCTBYIOLLUMX BCEM BO3-
MOXHBIM KpUTEPUAM OeNCTBUTENBHOCTM No NyHkTY B.3.2 ana BeibpaHHoro pasamepa bnoka, HeobxoamMmo BelbpaTe nepuog,
WCMNbITAHWA C MUHUManbHbEIM pasbpocoM MOLLHOCTK. B 3TOM npumepe nepuon UCMbITaHUA nepen pa3moparkKMBaHWeM C
HanMeHbLIMM pazbpocom MollHocTn cpeaun briokoB A, B u C — 310 nepuog UCnbITaHWsA, HAYMHAKLWMIACA C LMKNa ynpas-
neHus Temneparypon Homep 10 (nepuog ucneitaHus ¢ LIKT 4 no LIKT 12 skntountensHo). B aTomM cnydae HaumMeHbLWiA
pa3bpoc MoLHocTu cocTasngeT 0,32 % v noMeyeH 3eneHsiv B Tabnuue |.12. CnenyeT OTMETUTL, YTO 3TO TPETUI Nocneno-
BaTenNbHbIA NEPUOA NCMbITAHWA 1A 3TOro pasMepa bnoka, Ans KOTOpPOro BbIMOMHATCH BCE KPUTEPUWA OENCTBUTENBHOCTH
(kaxabln yBenuuueaeTcs Ha oauvH LIKT) B cooTBeTcTBUM C NyHKTOM B.3.2. MNocne pa3amopaxwusaHusa Bo Bpemsa LIKT 19
WOET HECKOMBKO AeNCTBUTENBHLIX NEPUOAOR UCMNbITAHMA. B 3TOM nprvMepe nepuod UcnbITaHus ¢ HaMMeHbLUM pa3bpocom
MOLLHOCTK cpeu BrnokoB A, B u C — 3710 nepuog UcnbiTaHWdA, Ha4MHaKLWMIACA C UMKNa ynpaBneHUa TemnepaTypou
Homep 26 (nomMeueH 3eneHslM — nepuog ucneitanusa ¢ KT 26 no UKT 34 skniounTensHo). B atom cnyyae HaMMeHbLWWA
pas3bpoc MoLHocTK cocTaensieT 0,74 % v Takke noMmeveH 3eneHblM B Tabnuue 1.12. 3HayeHus MOLHOCTU U TemnepaTyp
nocre pasMopaxvBaHMs HECKOMbKO OTNMYAKTCA OT 3HAYEHWI OO Pa3MOpaKUBaHMWS.

B atom npumepe (tTabnuvua .11 v Tabnuua 1.12) oTHocuTensHo Hebonbllon paamep bnoka (3 LKT) oaHauaerT, 4yto
pazbpoc molHOoCTK Bonblue, U NpYM 3TOM MHOrOa NPeBbILIAETCA AOMYCTMMbIA YpoBeHbs pasbpoca B 1 % (ans nepuona
WCNbITAHWA OMWUTENBHOCTBK OKONO 7,5 4). XOTA HACTOALMIA CTaH4ApT NO3BONSAET NPUMEHATL OYEHb KOPOTKME Mepuoapl
MCMbITaHWA ANnsi o4eHb CTabunbHLIX NpUMBopoB (Jo 6 4), pazbpoc MowwHocTh B 1 % (4Ns NepuodoB UCNLITaHUA MeHee 12 4)
[OBOMBHO HenpocTo obecnednTs, U Aaxe ANA 9TOro 0THOCUTENBHO cTabunsHoro npubopa He Bceraa BhIMOMHAKTCA Tpe-
DoBaHWA NpY TaKOM KOPOTKOM CPOKeE.

Mpwn Hanuuum Gonee ANWTEMBHOTO NMEPUOLA AaHHLIX MOXHO Mony4nTh Bonee HageHble pesynsraTthbl, Belbupas
Bonee gnuTensHble NEPUOObl UCMbITAHWS, COCTOALLME U3 BNOKOB, codepxalux Bonblee konuyecTso LIKT. B cnegyrowmx
Tabnuvuax (tabnuua .13 n Tabnuua |.14) nokasaHbl Te xe AaHHble, 4To 1 Ha pucyHke |.10 u B Tabnuue 1.10, ans nepuogos
vcnblTaHus, coctoswmnx 13 3 6nokoe ¢ paamepom Brioka 5 LIKT (nepwogpl ucneitaHusa cogepxat 15 LIKT) u pasmepom
Brnoka 9 LIKT (nepuoap! ucneitaHns cogepxat 27 LIKT). MNpu atoMm ANUTENEHOCTL Nepuoaa UCNbITaHWUS ANS AaHHOMo KOH-
kpeTHoro npubopa coctasnaet npuMmepHo 11,7 4 un 21,7 4 cooTBeTcTBeHHO. [AnA Bonbluero pasmepa 6noka B 9 KT moxHo
Mony4ynTb OEeNCTBUTENBHLIE JaHHbIE TOMLKO NOCMNe NEPBOro pa3mMopaykMBaHWA (MOCKOMbKY Nepuof A0 Mepeoro pasmopa-
XMBAHWA CIWLWIKOM Man Ans AoCTUXKEHUA cTabuneHOro CocToAHMSA).

Cnepnyer OTMETUTb, YTO 3HaYeHWA Pggy HEOBXOOMMO OTKOPPEKTUPOBATh Ha MPEAMET OTKIIOHEHUA U3MepeHHO!
OKpy:Kalollel TeMnepaTyphbl B TEYEHUE Nepuoaa ucnbsitaHusa cornacHo dopmyne (15) (He nokazaHo B aToM npumMepe).

[MokasaHHble B 3TuX Tabnuuax npumepsl MOXHO WMCMOMb30BaTh AN NPOBEPKU KOPPEKTHOWM paboTkl nabopaTopHoro
nporpammHoro obecrnedyeHns s aHanusa B cTabunbHOM COCTOAHMM B COOTBETCTBUM C noaxodomM SS1 B npunoxerun B.

Tabénuya .13 — MNpumep pacyeTa sHepronoTpebrneHns, MOLLHOCTU U TemMnepaTypbl ANS BCeX BO3MOXHbIX OMNOKoB
(paamep 6noka = 5 LUKT)

ron | Mo | (| Ao, | Zepore | Comme | oo | Coomn e
KT LIKT GRaka, HH:Mss:Co 6noka, BTy Bt , MopaxmneaHus, °C KueaHus, °C
1 1 5 4:09:00 190,500 45,904 3,765 —-18,921
2 2 6 4:09:00 190,625 45,934 3,778 -18,909
3 3 7 4:09:00 190,625 45,934 3,780 -18,913
4 %4 8 4:09:00 189,875 45,753 3,782 -18,908
5 5 9 4:10:00 191,500 45,960 3,778 —-18,902
6 6 10 4:10:00 191,250 45,900 3773 -18,907
7 7 1 4:10:00 190,875 45,810 3,764 -18,913
8 8 12 4:10:00 190,625 45,750 3,759 -18,914
9 9 13 4:10:00 190,375 45,690 3,755 -18,920
10 10 14 4:10:00 190,500 45,720 3,761 —18,926
1 1 15 4:10:00 190,750 45,780 3,762 -18,928
96
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MpodomxeHue mabnuusi 1.13

ron | oo |9 | Ao, | S | comnm | omer | Coomn reune
LT LIKT GoKa, HiMMIce Gnoka, Bty Bt , MopaxnsaHus, °C *nBaHua, °C
12 12 16 4:10:00 190,375 45,690 3,759 -18,926
13 13 17 4:10:00 190,375 45,690 3,763 -18,923
14 14 18 3:36:00 182,000 50,556 3,804 -18,817
15 15 19 3:12:00 191,500 59,844 3,863 -18,311
16 16 20 3:23:00 227,875 67,352 4,154 -17,167
17 17 21 3:23:00 230,875 68,239 4,221 -17,141
18 18 22 3:23:00 231,625 68,461 4,233 -17,153
19 19 23 3:57:00 240,875 60,981 4,135 -17,514
20 20 24 4:21:00 231,375 53,190 4,058 -18,014
21 21 25 4:10:00 194,875 46,770 3,823 -18,939
22 22 26 4:11:00 194,125 46,404 3,764 -18,966
23 23 27 4:11:00 193,625 46,285 3,742 -18,970
24 24 28 4:11:00 193,000 46,135 3,725 -18,976
25 25 29 4:11:00 193,625 46,285 3,713 -18,989
26 26 30 4:11:00 193,375 46,225 3,701 -19,007
27 27 31 4:10:00 191,625 45,990 3,697 -19,020
28 28 32 4:10:00 191,750 46,020 3,696 -19,029
29 29 33 4:10:00 192,250 46,140 3,700 —19,036
30 30 34 4:10:00 192,125 46,110 3,706 -19,036
31 31 35 4:10:00 192,625 46,230 3,716 -19,027
32 32 36 4:09:00 190,625 45,934 3,716 —19,036
33 33 37 4:10:00 192,500 46,200 3,727 -19,013
34 34 38 4:10:00 192,125 46,110 3,730 -19,011
35 35 39 4:10:00 192,125 46,110 3,729 -19,020
36 36 40 4:10:00 192,125 46,110 3,724 -19,031
37 37 441 4:11:00 194,125 46,404 3,724 -19,034
38 38 42 4:10:00 192,625 46,230 3,712 -19,062
39 39 43 4:10:00 192,375 46,170 3,703 -19,072
40 40 44 4:10:00 192,250 46,140 3,697 -19,069
41 41 45 4:10:00 191,750 46,020 3,692 -19,076
42 42 46 4:10:00 191,500 45,960 3,690 -19,084
43 43 47 4:10:00 190,750 45,780 3,683 -19,098
44 44 48 4:10:00 190,625 45,750 3,685 -19,096
45 45 49 4:11:00 192,625 46,046 3,689 -19,091
46 46 50 4:11:00 192,625 46,046 3,689 —-19,091
47 47 51 3:37:00 184,000 50,876 3,722 —-18,988
48 48 52 3:14:00 196,500 60,773 3,806 -18,351
49 49 53 3:26:00 234,500 68,301 4,123 -17,233
50 50 54 3:25:00 236,250 69,146 4,196 -17,187
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OkoHYaHue mabnuupbi .13

o | Masano |0 | wremssoors | DRSPS | renepanypapas | porypa savopa:
LT LIKT RODKE, MM 6noka, Bty Bt , MopaxwueaHus, °C kusaHusn, °C
51 51 55 3:24:00 236,125 69,449 4,211 -17,190
52 52 56 3:58:00 245,750 61,954 4,103 -17,554
53 53 57 4:20:00 232,500 53,654 4,002 -18,155
54 54 58 4:08:00 196,000 47,419 3,742 —19,083

MpumeyuyaHwme — 3HadeHun B Tabnuue |.13 MOXHO nonyy4nTe M3 AaHHblX B Tabnuue 1.10. Heobxoaumo BHK-
MaTenbHO CneguTb 3a TeM, YToObl NoNy4YMTh CPeaHeB3BeLLEeHHbIe MO BPEMEHU 3HaYeHUs1 MOLHOCTA U TeMNepaTypbl.

Tabnwuual.14 — MNpumep pacyeta aHepronoTpebneHus, MOLHOCTU 1 TeMNepaTypbl ANs BCeX BO3MOXHbIX BroKoB
(pasmep bnoka)

o | Havano | Kosew | ATEECERCTE | Guepronotpetne- | Cpemwan | o, 0BT | CEEEER SRR
LIKT LIKT MM G Hue Bnoka, BT-y MOLLHOCTb, BT MOpAKMBAHIR, °C wus, °C
1 1 9 7:29:00 343,625 45919 3,769 -18,915
2 2 10 7:29:00 343,125 45,852 3,772 —-18,909
3 3 11 7:29:00 343,250 45,869 3,772 -18,910
4 4 12 7:29:00 342,250 45,735 3,770 -18,913
5 5 13 7:30:00 344,000 45,867 3,769 -18,912
6 6 14 7:30:00 343,625 45,817 3,767 -18,918
7 7 15 7:30:00 343,250 45767 3,764 -18,919
8 8 16 7:30:00 343,000 45,733 3,760 -18,917
9 9 17 7:30:00 342,750 45,700 3,760 -18,921
10 10 18 6:56:00 334,500 48,245 3,782 -18,869
11 11 19 6:32:00 343,875 52,634 3,810 -18,628
12 12 20 6:43:00 380,250 56,613 3,960 —18,040
13 13 21 6:43:00 383,250 57,060 3,993 -18,025
14 14 22 6:43:00 384,000 BTATA 4,001 -18,031
15 15 23 6:43:00 384,875 57,301 4,002 —18,037
16 16 24 6:43:00 384,500 57,246 4,000 —18,044
17 17 25 6:43:00 384,750 57,283 3,999 -18,048
18 18 26 6:44:00 387,000 57,475 3,993 -18,054
19 19 27 7:18:00 395,625 54,195 3,950 -18,181
20 20 28 7:42:00 386,375 50,179 3,910 -18,433
21 21 29 7:31:00 350,250 46,596 3.7 -18,965
22 22 30 7:31:00 347,250 46,197 3,734 —18,990
23 23 31 £:34:00 347,000 46,164 3421 -18,995
24 24 32 7:31:00 346,500 46,098 3,712 -19,002
25 25 33 7:31:00 347,250 46,197 3,708 -19,010
26 26 34 7:31:00 347,500 46,231 3,706 -19,019
27 27 35 7:30:00 345,750 46,100 3,707 -19,025
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OkoHYaHue mabnuuski 1.14

nox | Havano | Kosey | AMECERT | auepronorpeone- | Cpeumn | o VR S e

LKT LT YYIMM:ICC ke Ghgia, Br MG HOCTL; BY MopaxueaHus, °C Hus, °C
28 28 36 7:29:00 344,000 45,969 3,706 —19,031
30 30 38 7:30:00 345,750 46,100 0 g -19,023
31 31 39 7:30:00 346,250 46,167 3,721 -19,026
32 32 40 7:30:00 346,250 46,167 3,722 -19,031
33 33 41 7:30:00 346,375 46,183 3,722 -19,034
34 34 42 7:30:00 346,375 46,183 3,720 -19,037
35 35 43 7:30:00 346,000 46,133 3,715 —19,042
36 36 44 7:30:00 345,875 46,117 3,711 —19,049
37 37 45 7:31:00 347,375 46,214 3,709 -19,053
38 38 46 7:30:00 345,375 46,050 3,701 -19,073
39 39 47 7:30:00 345,000 46,000 3,694 —19,085
40 40 48 7:30:00 344,500 45,933 3,691 -19,085
41 41 49 7:31:00 346,375 46,081 3,691 -19,082
42 42 50 7:31:00 345,875 46,014 3,689 -19,085
43 43 51 6:57:00 336,750 48,453 3,705 —19,036
44 44 52 6:34:00 349,125 53,166 3,744 -18,732
45 45 53 6:46:00 386,750 57,155 3,907 -18,155
46 46 54 6:46:00 390,875 57,765 3,946 -18,129
47 47 55 6:45:00 390,500 57,852 3,952 —18,131
48 48 56 6:45:00 391,750 58,037 3,952 -18,127
49 49 57 6:44:00 391,000 58,069 3,946 -18,135
50 50 58 6:43:00 390,125 58,083 3,941 —18,143

MpumedaHwne— 3HaderHns B Tabnuue |.14 MoxkHO nonyuuTs U3 AaHHbIX B Tabnuue 1.10. Heobxogumo BHUMa-
TernbHO CNednTb 3a TeM, YTOObI NOMy4YMTb CPpeaHeB3BeLLEeHHbIe MO BpeMeHW 3Ha4eHns MOLLHOCTA U TeMnepaTypbl.
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Cnegyrolwmil KOMNNEKC pacveToB, KOTOPbIA HYXHO BLIMOMHUTL MO 3TOMY MpUMEpPY, MPU3BaH ONpenennTs HapacTa-
HoLWmMe M3MEHeHUs aHepronoTpebneHna U TemnepaTypbl NpY Pa3MopPaKUBaHUM 1 BOCCTAHOBMEHUM TEMMEPAaTYpbl B COOT-
BeTCTBUK C npunoxeHnem C. [Nepuog pasmopaxuBaHKs, pacCMaTpUBaEMBbIA B NPUMEPE OaHHbIX, NPUXOOMTCA Ha BPEMSA
LIKT 19.

Bo-nepBbix, nepnog AnutenbHocTbio He MeHee 3 LIKT v 3 4 BeiBupaloT 4o 1 nocne aHanuanpyeMmoro cobulTns pas-
Mopaxueanua (nepuogsl D u F cooTBeTcTBEHHO). MNeprog D npoucxoavT A0 pa3moparkuBaHMs M 3aKaH4YMBaETCH HE MEHee
YyeM 3a 3 4 40 HOMUHANBHOWN LIEHTPanLHOW TOYKM pPas3MopakuBaHWa (HacTynaet vepes 2 4 nocrnie paboTsl HAarpesaTens
Ana pasmopaxmeaHus Bo Bpems LIKT 19). Mepuog F HacTynaeT nocne pasMmopa)uBaHus 1 3akaH4yMBaETCA He paHee, Yem
Yyepes 3 4 nocne HOMMHANLHOW LEHTPANLHOM TOYKMA pazMOpPaXUBaHUs.

Harpeeatens ansa pasmopaxuBaHWs 3anyckaetca no ncreveHnd 14,417 4 coOBOKYMHOMO BpeMEeHU UcnbiTaHuda. Ho-
MUHanNbHas LeHTpansHas ToYka nepyMoga pa3mopa)kMBaHUA U BOCCTAaHOBIEHUA TemMnepaTtypbl cornacHo nyHkty C.3
cocTaBnseT 2 Y Nnocre 3anycka HarpesaTtensa Ans pasmopaxusaHus, T. e. 16,417 4. MomeHT okoHYaHua nepuogda D gon-
weH HacTynatb Ao 13,417 4., a MOMeHT Hadana nepuoda F gomkeH HacTynate nocne 19,417 4. CrnegyeT oTMETUTbL, YTO
HAKOMJEHHOE KONMMYECTBO YacoB Ha MOMeHT okoHdYaHnma LIKT TouyHo coBnagaeT ¢ BpemeHeM Hadana cnegytowero LIKT.
B gaHHom cniyyae LIKT 16 3akaHumBaeTcs B Todke 13,317 4 (Havano LUKT 17), cooTBeTCTBYOLLEN OKOHYaHuo nepuoga D.
AnanornyHeiM obpasom LUKT 26 HaumHaeTca B Touke 20,033 4, cooTBeTCTBYIOWEN Hayany nepuoaa F.

B atom npumepe nepunog D coctont na 4 LIKT (¢ LUIKT 13 no LIKT 16 Bkno4MTENBHO) K cocTaenseT B 06LWen cnox-
HocTu 3 4 20 muH. Mepuopg F coctout ns 4 UKT (c UKT 26 no LKT 29 BkniounMTensHO) M cocTaBngaeT B 06Len cnoXxHOCTY
3421 MUH.

[ns nepuogos D n F npoBoauTca cepvsa npoBepok, 4Tobel ybeauTeca B ux cooTBeTCcTBMM TpeboBaHmuam metoga DF1
B coOTBeTCTBMM C NyHKTOM C.3.2. OHM onucaHbl B Tabnuue 1.17.

Tatnwuya .17 — OnpegeneHne geicTBUTENBHOCTA AaHHbIX pa3mopaxmuBaHusa DF1

MapameTtp Mepwog D Mepwog F Paszbpoc/kputepun [eCcTBUTENEHOCTDL M NPUMEYaHNA
OnutensHOCTb (Bpemsa) 3:20:00 3:21:00 CooTHolleHne OK (o7 0,8 oo 1,25, 23 4, 0ba
0,995 = 3 LUKT, paeHoe yucno UKT e D n F)
MolHocTs, BT 457125 46,3806 1,45 % v 0,668 BT | OK (unu < 2 %, nnu <1 BT)
OTaeneHue Ang CBeXKnx 3,7615 3,7065 0,0550 OK (< 0,5 K)
npogyktos, °C
MopoauneHuk, °C -18,9221 -18,9968 0,0747 OK (< 0,5 K)

Ecnu kpuTepun OeWCTBUTENBHOCTU MepBoHavanbHbIX nepuvofoB D v F He cobnogatoTes, HacToAwmiA ctaHaapT
no3sonseT yBenun4uneaTb pasmep nepwogoB D u F ¢ warom B oguH LIKT ans nowncka cooTBeTCTBYHOLWMX TpeboBaHnam K
AeNCTBUTENBHOCTM NeprvodoB. Ecnv cooTBeTcTBYOWMX TpeboBaHUAM K OEACTBUTENbHOCTH Neproaos He OydeT HangeHo,
MOXHO yBenuMuMBaTe pasMepsl nepuoda D1 (c okoHyaHnus nepuoga D 40 HOMWHANBHOW LEHTPanNbHOW TOYKW Nepvopa
pa3mopaxMBaHWsa 1M BOCCTAHOBMNEHUS TemnepaTypbl) U nepuoga F1 (C HOMWHaNBHOW LeHTpanbHOM TOYKK nepuoda pas-
MOpaXMBaHWS 1 BOCCTAHOBIEHUA TeMnepaTypel Ao Hadana nepvoaa F) ¢ warom B 30 MuHyT. MonoxeHWe HOMWHaNEHOTo
LeHTpa nep1Moaa pa3smMopaXuBaH1A U BOCCTaHOBMNEHWUA TeMNepaTypbl TakkKe MOXKHO U3MEHWUTL, €CMU BO3HUKHET Takas
HeobxoauMoCTk. [NA aTUX AaHHBIX He TPeByloTca HUKaKne N3 BbilleyKa3aHHbIX KOPPEKTUPOBOK.

Ha ocHoBe gaHHbIx ana kaxgoro LUKT, npuBeneHHbix B Tabnmue 1.10, MOXHO Nony4uTs crneaylowme 3Ha4YeHus:

obLee aHepronoTpebneHune ¢ Havana nepuoda D Ao okoHyaHusa nepuopa F = 692,5 By (LUKT ¢ 13 no 29 Bknouu-
TEnbHO);

oblwee Bpems ¢ Havana nepuoga D oo okoH4aHusa neproga F = 13 4 24 MuH (= 13,4 4);

CpegnHee aHepronotpebneHue 3a nepuog D v nepuog F = 46,04655 BT (370 He B3BELLUEHHOE NO BPpEMEHWU 3HAYEHKE)
13 popmynbl (19):

Psg.p +Pss.
AEdfj = (Eend-F = Estart-D) = (SS[)z—SS':)'(tend-F = tslart—D) -

[nsi BIOpaHHOW onepauun pasMopakMBaHWs:
AE = (692,5) - 46,04655-13,4

AEy = 75,4762 BT,

Cnenyrolmin Lar 3akniyaeTca B onpeaeneHny U3MeHeHUs TemnepaTypsl 3a BpemMs BoIbDpaHHOro cobbiTus pasmo-
panBaHUs ¥ BOCCTAHOBMNEHUS TEMMNEPATYPbI.

Ha ocHoBe gaHHbIx ana kaxgoro LIKT, npreegeHHbix B Tabnumue .10, MOXHO NONyYuTs CreayrLwme 3Ha4YeHus:

- CpegHsa TeMNepaTypa oTAeNeHUs ANns XPaHeHUs CBeXUX NULLEeBbLIX NPOAYKTOB 32 BpeMs OT Ha4ana nepuoaa
D po okoHvaHua nepmoga F = 3,8670 °C (LIKT ¢ 13 no 29 Bkno4MTENLHO) (CpeaHEeB3BELLEHHOE MO BPEMEHW 3HaYEHKE);
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- cpedHAA Temneparypa MOPO3UIbHOrO OTAeneHWs 3a BpeMsA OT Havyana nepwoga D go okoHvaHusa nepvoga
=-18,5027 °C (KT c 13 no 29 BknounTensHo) (cpeqHeB3BELLEHHOE MO BPEMEHU 3HAYEHME);
- cpegHsAA TemnepaTtypa OTAENeHWsl OnA XpaHeHWs CBEXMX MULEeBbIX NpoAykToB 3a nepuod D wn nepwog
F = 3,7340 °C (310 He B3BelLUeHHOe N0 BpeMeHW 3Ha4YeHue);
- cpegHAs TeMnepaTypa MOpo3unbHOro orgeneHya 3a nepuoa D v nepuog F =-18,95945 °C (aTo He B3BelLEHHOE
No BPEMeHW 3HayeHue).
W3 cbopmynel (20):

(Tav-D-i + Tav-F-i)

AThdfj-i = (tend-F ~ start-D ) (Tav-startD-endF-i — 2

[na BeibpaHHOW onepauvy pa3mopaMBaHWUs:

AThyt _ srashiood = (13.4)[(3,8670) — (3,7340)]
ATla'df-freshfooci =1,7822 K-v
ATyt — freezer = (13.4) [(-18,5027) — (- 18,95945)]

AThys freezer = 6.1204 Ku.

B kayecTBe ansrepHaTuBbl noaxoay SS1 (B KOTopoM ucrnonb3yeTcs Tpy Bnoka AaHHbIX B cTabunbHOM COCTOAHUMN
Ons OUEHKN OeWCTBUTENBHOCTU) Criedylolme pacyeTsl YCTaHaBMMBAIKOT NpUMeEpP ¢ UCMoNb3oBaHWeM nogxoga SS2 ans
onpefeneHns MOWHOCTM B cTabUNbHOM COCTOSIHMM MeXOy ornepauvsiMyi pasMopakuBaHuA B cooTeeTcTBuMM € B.4 C
ucnone3oBaHneM Toro xe Habopa AaHHbIX, NokazaHHoro Ha pucyHke |.10 u B Tabnuue 1.10. Mpeabigywme pacyetsl no-
Kazanu, 4To pasmopaxkmeaHue Bo epems LIKT 19 geicteutensHo cornacHo noaxogy DF1 B npunoxernun C, noatomy ans
aToro Habopa gaHHbIX MOXHO UCMOMNb30BaTh noaxon SS2.

Bo-nepebix, nepen kaxabiM coObbITUEM pasMopaykMBaHua BbiDMpaoT nepuon ANWMTenbHOCTLH He MeHee 4 LIKT u
4 4. Mepuoag X HacTynaeT A0 BKMOYEHWUS HarpeeaTens Ana pasmopaxusaHug B nepuog LKT 19, a nepuog Y HacTynaet
00 BKIMIOYEeHWA HarpepaTens ans pasmopaxuearnvsa B nepuog LIKT 52 (cm. pucyHok 1.10 n Tabnuuy 1.10). B atom npumepe
nepwuog X coctouT 13 5 LKT (c UKT 13 no UKT 17 Bkno4MTENBLHO) U cocTaBnseT B 0buen cnoxHoctn 4 4 10 muH. MNepuog
Y coctomt 13 5 LUKT (c LKT 46 no LUKT 50 BkniounTensHO) 1 cocTaBnseT B obuwen cnoxHoct 4 4 11 MuH.

Ona nepuogoe X 'Y NpoBoAUTCS CepUsi MPOBEPOK, YTOBb! yOeauTbCa B UX COOTBETCTBUN TpeboBaHUsAM MeToda SS2
B cooTBeTCTBUU C B.4.2.

Tabnwuuyal.18 — OnpeageneHune 3Ha4eHUA B CTaDUITBHOM COCTOAHUM ANs BapyaHTa SS2

[encTBUTENEHOCTE W NpUMeYa-

Mapametp Mepwrog X MNepuog Y Paszbpoc/kputepun i

OnutensHocTb (Bpema) | 04:10:00 (5104:11:00 (5 UKT) [CooTHoweHne | OK(or0,8 go 1,25,

LIKT) 0,996 =4y, oba = 4 LIKT, paBHoe unc-
no LUKT B nepuogax X nY)
MowHocTe, BT 45,6900 46,0458 0,78 % 1 0,356 Bt | OK (unu < 2 %, unu < 1 BT)
Otoenenve ana ceexux | 3,7633 3,6887 0,0746 OK (<0,5K)
npoaykros, °C
Mopoaunshuk, °C — 18,9226 —19,0908 0,1682 OK (< 0,5K)

Ha ocHoBe gaHHbIX ans kaxporo LUKT, npueeaeHHbix B Tabnuue 1.10, MOXHO NonyyYnTs crieqytolme 3HaqeHus:

- obuee aHepronoTpebneHve ¢ oKoHYaHWs neproga X Ao okoHyanus nepuoga Y = 1309,25 Bty (UKT ¢ 18 no 50
BKITHOYMTENBHO);

- obLiee Bpems ¢ OKOHYaHWA nepuoga X 0o okoHvaHua nepvopa Y = 26 4 45 muH (= 26,75 4) ;

- HapacTawllee aHepronoTpedneHve pasmopaxMsaHvs B Havane nepuoda AEy = 75,4762 Bt-u.

Mo copmyne (12):

(Eend-y —Eend-x) — AEqt
(tend-Y - l‘end-)()

_ (1309,25) 75,4762
ol (26,75)

Psgo =
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3JTO CONOCTaBKMO CO 3Ha4eHuem Pggy, onpegeneHHbiv B Tabnuue 1.16 gna LIKT ¢ 23 no 49 (46,137 BT), cooTeeT-
CTBYIOLUMM COMOCTABUMOMY NEPUOAY WUCTBITaHWS.

Cnenyet OTMETUTb, YTO 3HaYeHNA Pggy U Pgg, HEOBXOOMMO OTKOPPEKTUMPOBATL C YYETOM M3MEPEHHOW OKpYXato-
Liel TemnepaTypbl B Nepuo UcneiTaHua no dopmyne (15) B npunoxeHun B, ytobbl nony4uts sHaudeHne Pgg, KOTOpOE
Hy>HO ByaeT ucnonb3oBaTb AN NOCNenyLWMX pacyeToB 1 aHanusa. B atom cnyvae namepeHHoe 3HavyeHue oKpyKato-
wer TeMmnepartypbl OyaeT odyeHb BNU3KO K 3HAYEHUIO LIENeBOA OKpyXatrowen Temnepatypbl 32 °C, Tak 4To Benu4uMHa
KOppeKTUpoBKK ByaeT HeGonbLLON.

AHanornyHele pacyeTbl NPOBOAAT ANs ONpefeneHus TeMnepaTyp B CTabUNbHOM COCTOSIHMM [N KaXOOro oT-
AeneHus ¢ NoMoLLbo noaxona SS2:

- CpefHssa Temneparypa oTAeneHUs AnA XpaHeHUA CBEXUX NMULLEBLIX NPOAYKTOB 32 BPEMS OT OKOHYaHWS nepuo-
aa X go okoHyanus nepvoga Y = 3,7764 °C (LUKT ¢ 18 no 50 BkntouMTENEHO) (CpegHeB3BELLEHHOE Mo BpEMEHU 3HAYEHUE);

- CPefHsAn TemrnepaTypa MOpo3MNnbLHOro oTAeNeHUA 3a Bpems OT OKOH4YaHWs nepuofa X 0o OKOHYaHWs nepuopa

=-18,7796 °C (LUKT c 18 no 50 BknouUTENLHO) (CpenHeB3BeLLIEHHOe N0 BPeMeHW 3Ha4eHue).
3 dpopmynbl (13):

AThysi
Tggo.i = (Tav-endx-end‘(-i) =5 ﬁ
end-Y ~ ‘end-X
1,7822
Tss2-freshfood = (3,7764) - (26,75)
1,7822
Tss2-freshfood = (3,7764) (26,75)

Tss2-freshfood = (3.7096)

86,1204
Tss2-freezer = (1 8’7796) - (26—75}

Tss2-freazer = (1 9, 0084)

3TK 3HAYEHMUA CONOCTaBMMbI CO 3HAYEHUAMU PSS1* onpegeneHHbiMy B Tabnuue 1.16 ana LUKT ¢ 23 no 49, 1. e. 3,711 °C
AnA oTaeneHUA ANA XpaHeHUA CBeXUX NulleBbIX npoaykTtoB 1 —19,036 °C onsa Mopo3unbLHOro otTaeneHus, T.e. Ansa
COMOCTABMMOTO Nepvofa UchbiTanus. MocKonbky TOYHbIE NEepUobl MCMbITaHKMA, BoibpaHHble Ana Pggy M Pggp, HEMHOMO
oTnMYaloTeH, oXMaarTcs HebonbluMe pacxoXOeHWs pe3ynbsTaToB Ans Kaxaoro napameTpa. [lokasaHHble Bbille NpyUMepbl
MOHO MCMONbL30BaTE AN NPOBEPKU KOPPEKTHOM paboTkl nabopaTopHoro nporpammHoro obecnedeHus ans aHanvaa B cra-
OMNbHOM COCTOSIHMM B COOTBETCTBMM C nogxogom SS2 B npunoxeHun B n nogxogom DF1 B npunoxeHnu C.

1.8.2 MpoBepka AaHHbIX U BbIBOp MUMHUManNksHOro pa3zbépoca ¢ MCNonNb30BaHMEM YKa3aHHOro NPorpamMmmMHOro

obecneuyeHusn

Ha pucyHke 1.11 nokaszaH npumMep HaxoxOeHWa BO3MOXHOIMO nepvoda UCNbITaHUA ONf YKasaHHOro MOMEHTa Bpe-
MEHW.

30eck onucaHa cuTyaunsa B Touke 38,4 4 nocne Havyana cOopa OaHHbIX ANA WCNbITaHKMA XOonogWNbHUKa-MOpPO-
3uUnbHUKa. CurHan mMoLHoCTU (hUKCUpPYETCA Ha cpeaHen naHenu (cxema cogepxuT 5 naHenen, noywmx ogHa 3a Apyrom).
Ha ocHoBe 3TOW TOUYKM MOXHO ONpedenTe HeCKOMNbKO NPOBHLIX NEPUOAOB UCMLITAHWUSA, KaXabld M3 KOTOPbIX COCTOUT W3
Tpex BNoKoB W WAET Hasag no epemeHun. Mpadvk aHepronoTpebneHua 4NS KaxOoro U3 aTux NpobHbLIX NepuonoB Npu-
BeOeH Ha BTOpPoM naHenu. Pazbpoc MOLLHOCTM B TEYEHWE Nepuoda UCMbiTaHWh (pasHMua Mexay MakcMManbHOW Y MUHK-
MarbHOW cpedHel MoOLLHOCTE, HabnwdaeMor ans 6nokos A, B u C) Ans kaxgoro U3 atux npobHbIX NepUofoB nokazaH
Ha rpaduKe Ha HWKHEeN naHenu. 3aTeM paccMaTpUBaeTCa MUHUMAarbHOE BO3MOXHOE 3Ha4YeHWe aToro pasbpoca 1 Ha cxe-
Me cTaBuTcA cTpenka. OHa nokasbiBaeT HaunyyllMe BO3MOXHbIE CTabunbHble Nepuoabl MCMLITAHWA U3 BCEX BO3MOMXHbLIX
npoGHbIX Neprogoe. B AaHHOM npuMepe AnuvHa 3TOro nepyvoga UcnbiTaHua coctaenset 12,5 4.

AHepronoTpebneHune, N3MepeHHOe ONs 3TOr0 Haunydllero BO3MOXHOIO neproda MCnbiTaHWs, MOKa3aHo Ha rpa-
chvke Ha naHenu Homep 4 a pa3bpoc AN 3TOro Nepvoga WCMbITAaHUS NoKasaH Ha rpadvke Ha BepxHel naHenu. Opyrue
3HAKWM Ha 3TUX OBYX MaHensaxX MokasblBakT peaynbTaTbl MNYYLIUX NepuoboB MCMbITaHUMA ANA APYrMX MOMEHTOB BPEMEHMN.
VHTepnpeTaLmsa 3TUX 3HAKOB B COBOKYMHOCTM MOKA3bIBAET, YTO MAMEPEHHLIE 3HAYEHUS IHEepPronoTpebneHus cxoaaTces ¢
TevyeHWeM BpeMeHu, a pasbpoc pesynsTatoB NOCTENEeHHO YMEHbLIAETCA. 3TO CBA3AHO C NOCTOAHHLIM YBENUYEHNEM ATW-
TENBHOCTW HaUNy4Lero HaaeHHoro Nepruoaa UCNbITaHKA.
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MpunoxeHwue J
(cnpaBo4Hoe)

PazpaboTtka rmo6anbHoro metoga ucnbiTaHun M3K ana xonognnbHbiX npuéopoB

J.1 Uenb

B HacToAlEeM NpUnoXeHn OnMCbIBaTCA OCHOBbLI pa3paboTkn 3TOW MeXOyHapOoOHOW Npouenypbl UCTbITaHuA 1
OCHOBHbIE Lieny rmobanbHoro nogxo4a K UCMbITaHMAM aHepronoTpebnexmns.

J.2 O63op

BbiToBLIE XONoaunkHbIe NpUBopE!I NpeacTaBnAwT cobo CoXHbIe TEPMOAUHAMUYECKe NpUBopkI, U Ha WX N3Me-
peHHoe 3HepronoTpebneHne MoryT BNWATL pasHoobpasHele dakTopsl. [JeTanbHele UCCNE[OBaHUS NOKa3anu, YTo Hau-
Bonee BaxHbIMKW hakTopamu, BO3AEMCTBYIOLMMAU Ha 3HepronoTpebneHne npu obbLIYHOM MCNONBL30BaHWUW, ABMATCA
cneaywowme daktopsl (He 06a3aTensHO B NOPAAKE BaXHOCTH).

YcnoBus akcnmyataumu:

- HapyHaf Temnepartypa v BnaxHocTb paboyeii cpedbl npubopa npy 06bIYMHOM MCMONL30BaHUK (B MOMELLEHUN
WK Ha ynuue, ¢ KOHAUUMOHWPOBaHWEM uUnun Bes);

- HacTpoOMKa yCTPOMCTBa yNpaBneHua TeMnepaTypou, BblbpaHHan nonb3oBartenem;

- B3aMMOAENCTBME Nonb3oBaTens ¢ npubopoM NpY HOpManbLHOM UCMONbL30BaHUK (BO30YX006MEH NpW OTKPLITUM
Aseped, gobaBneHue Tennbix NPOAYKTOB W HAMWTKOB, BA@XHOCTb);

- ycTaHoBKa npubopa (3a30pkl, BO3AYLUHBIV NOTOK).

KoHcTpykums npubopa 1 To, kak npubop pearnpyeT Ha YCNOBKUA 3KCNNyaTauuu:

- XapaKTepuCTUKK npubopa npy pa3MopaXuMBaHUWM U BOCCTAaHOBNEHUN TeMNepPaTyphbl;

- MHTepBan pa3MopaXWBaHWA NpyM HOPManbHOM UCMONb30BaHWK;

- achpeKTUBHOCTL 0OpabOTKM 3arpy3Ku XONoAWnNbHOW cucTeMbl Ans obpaboTkM 3KBUMBaANEHTHOW TENMOBOW 3a-
rPy3KkW Npy HOPManbHOM UCMNONL30BaHUM W O6LIYHOM NPUPOCTE TENNa;

- Ka4eCTBO W YPOBEHb TEMNMOoM30NaLUmMn ABepeLl, CTEHOK, YNMOTHEHUIA U T. 4.

- UICMONb30BaHNE HEKOTOPbLIX BCMOMOraTenbHbIX YCTPOWCTB, Ha KOTOPLIE MOFYT NOBMWATE BHELLHWE YCNOBUS U MO-
Aenb aKkennyaTauuu;

- pasmep, KoHdburypauua n nponopummn (pasMepsl) npubopa.

XoTA cyllecTByeT W pag Apyrux (hakTopoB, KOTOPble TOXe MOryT BNUATL Ha 3HepronoTpedneHue, B LenoM aTu Jo-
NonHUTENbHbIE HaKTOPbl HE3HAYUTENBHEIE U MMEIOT BTOPOCTENEHHYIO BaXHOCTb.

J.3 Uenb meTtoga ucnbiTaHum

Ll,enb HacTOALWEro MeTo4a UCTbITAHWUIA 3aKMKYaeTCcsa B KONMYeCcTBEHHOM M3mMmepeHnn MakCmanbHOro Yyncna Komno-
HEHTOB 3Hepron0Tpe6neHu;| 06U.LMM cnocobom ana nx nocnenytowero OG'be,EI,I/IHeHMH C Y4eTom ycnoawﬁ KCnnyarauum
1 MoZernel MCnonb30BaHWA JOMAaLUHKX XONoaUSbHbIX I'IpVI6ODOB B pa3HblX KNUMaTUYEeCKMX 30HaX 1M pernoHax Mmupa. Onsa
Pa3HbIX PETMOHOB W CTPpaH MOXHO Bb|6VIpaTb Hanbonee BaXHbIE AnA 3TUX CTpaH U PerMoHOB KOMNOHEHTHI NCNBLITAHWIA K
coyeTaTb 3T KOMMOHEHTLI Haubonee aKTyarnbHbIM ONA HUX oﬁpaaoM.

Lle]'lb nobon npouenypsol MCMBLITAHWUIA 3aKnoYaeTcs B npenocTtaBneHn TOMHbIX KONMWYEeCTBEHHbBIX OaHHBIX, KOTOpbIe
MOHO Bb1no 66l MCNONL30BaTh B KA4eCTBE OCHOBLI ANA CpaBHEeHWA I'IDMGODOB, pa60Ta|0u.||nx B CONOCTaBUMbIX YCITOBUAX
npnv BbINONMHEHWW COMOCTAaBMMbIX 3adad. Xots YCNoBWMA 3Kcnnyatauum M Mogenb UCnonb3oBaHUA Ka)KOoro otgenbHoro
xonogunbHoOro npuﬁopa B MWpe pa3nnyarkoTcAd, pacnpegeneHune 3HepFOI'IOTp86ﬂeHM$| No OCHOBHbIM KOMMOHEHTaM Mo-
3BONAET NpOoBOOUTL CPaBHUTENBHYO OUEHKY I'IpME)OpOB ana TUNoBbIX yCHOBMﬁ 3KcnnyaTaumMm n Ucnonb3oBaHUA. Takxe
Takoe pacnpegeneHne no3sondAeT nonyyvynTb HageXXHyK OCHOBY AnNnA onpepgeneHus paBJ'IW-'IMﬁ CbaKTI/I‘-IeCKDFO 3Heprono-
Tpeﬁneuuﬂ OTAENBbHBLIX HpVIﬁOpOB npu 06bIYHOM UCNONbL30OBaHUKU B JOMALLHUX YCNOBUAX UNK B OTAENBbHBIX CUTYaUWAX,
eCnn CyLecTBYET H806X0,D,MMDCTb nony4yeHnA Taknx daHHbIX.

HDEMMyLLIECTBO aToro rnobaneHoro nogxoda K onpegeneHno SHEDFOHOTDBGHEHMH 3aKnw4yaeTcAa B TOM, 4TO Npona-
BOOUTENAM (B KOHEYHOM VITOFe) HYXHO TONbKO NPOBECTWU CEPUIO CTAaHOAPTHbLIX UCNbITaHUA Ans YOOBMNETBOPEHUA TpeGOBa-
HWAM BonbLIKMHCTBA PEermoHoB. PernoHanbHble OTIMYMA MOXHO OLEHWUTD, NpUMeHAA pa3Hble KOSCbCpMuMEHTbI K pe3ynbra-
Tam CTaHOapTHbIX MCMbITAHUIA. 3TO NOMOXKET npoun3soguTendam nabexartb BonbLmnx pacxodoB Ha NOBTOPHbIE UCMNbITAHWUA
MO,EleﬂEﬁ, NnocTaBnAeMbIX B pa3Hble PerMoHbl.

J.4 OnucaHve KNKH4YeBbIX KOMMNOHEHTOB 3HepronoTpebneHun

Hawnbonee pacnpocTpaHeHHON TEXHOMOMMER, MCNoMb3yeMoi B ObITOBLIX XonoAuibHbIX Npubopax, ABNAeTcA TEXHO-
1orus LMKNoB KoMnpeccuu napa. PakTuyecky 3To TEMNOBOW HACOC, yAanAoLWMi SHEPIUIO M3 OXMa)daemMoro NpocTpaHCeTBa
(BHYTPM OTAENEeHUI) B HAPYXHYID artMocdepy nomelleHus. [ns BeinonHeHns yHKLMM TENNOBOIO HAcoca MCNONb3yT 1
HeKoTopble Apyrue TEXHOMOrUW (HanpumMep, OCHoBaHHble Ha abcopbuny vnu TepmMoanekTpuyeckux addextax (adpdekT
MenkTbe)), HO 3TV TEXHOMNOTMW 0BBIMHO MeHee 3EKTUBHEI U MCNONB3YIOTCH TONBKO B OTAENBHBIX 06NacTaX NpMMEHEHWS.
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Mpwn ycrnoBuu OTCYTCTBMA BMELLIATENbLCTBA NOMb30BATENsA TEMNSOBOW NOTOK BO BHYTPEHHUX OTAENEeHWUAX 3aBUCUT
0T adpheKkTMBHOCTU M30onAUMM XonodunbHoro wkada. 371a 3dheKTUBHOCTL B OCHOBHOM 3@BWUCUT OT TOMLUWMHBI CTEHOK
U M30MNUPYHLLINX XapaKTepUCTUK MaTepuarioB CTEHOK, OOHAKO Ha TENMOBLIE MOTOKM MOTYT MOBMUATL M MHOrME Opyrve
dakTopkl, HaNPUMep KOHCTPYKLMA YNMOTHEHWI 1 MPOKNAAoK, Hanu4ne OTBEPCTUIA B CTEHAX (CEPBUCHLIX, OTBEPCTMIA ANA
NpoBOOOB YU BO34yX0BOAOB). [ins obecnevyeHns HopmanbHOW paboTbl XonoamnbHOro Nnprubopa MoryT Takke UCMoNb30BaTh-
CSl BHYTPEHHWE 3MNEKTPOHHbIE CUCTEMBI YNPaBMNEeHUs, HarpeBaTenu U Apyrue yCTPOWCTBa, NOTpebnsaowmMe aHepruo (Mnm
BbIAENSAOLLME TEMMO BHYTPL OTAeneHui). PaboTta HEKOTOPbLIX U3 9TUX NPUOOPOB MOXET OTNMYATLCSH AN Pa3HbIX YCIOBWNA
pabo4ei cpeqbl.

CornacHo HacTofAWwEeMy CTaHaapTy OMNpedensAlT 3HepronoTpebGneHue npu OTCYTCTBUM UCMONb30BaHusA (B cTa-
OMNLHOM COCTOAHUK) NPK HapPYXHOW TeMmnepatype 32 °C 1 npy HapyXHoW Temnepartype 16 °C. 310 obecnevnsaeT
Xopowwuii yHOAaMeHT AN onpedeneHus TEMMNEPaTYPHbIX Y SHEPrETUHECKUX XapakTEPUCTUK XonogunsHoro npuéopa.
BonbLUMHCTBO paHee ONMCaHHbIX NPOLEAYP WCMbITaHWA MO3BONAKT OLEHUTL IHepronoTpebneHne TOMbLKO MPU OQHOM
3HA4YEHUUN OKpYXarLwen TeMnepaTtypbl. [1py 3TOM Henb3a NoNy4YuTs MHOPMALIMKD O BO3NENCTBUM Ha 3HepronoTpebne-
HWe pa3HbiX TEMMNEPATYP 3KCnnyaTauWmn, KOTOpble MOryT BO3HUKHYTL NPV HOPManbHOM MCNONb30BaHWUMW.

Xopolwo M3BECTHO, YTO BbiOMpaembie MonMb30BaTeNeM HAacTPOWKM YCTPOWCTE YNpaeBneHUsA TemnepaTypow
XonogunbHbIX NPUBOPOB BNUSAIOT HA BHYTPEHHIOK TEMMepaTypy YCTPOWCTB BO BpemsA paboTbl, OT KOTOPOW, B CBOW
ovepefb, 3aBUCHUT 3HepronoTpebneHune. CornacHo HacTosALWEeMy cTaHaapTy (1 DOMbLWIWHCTBY OPYrUX Npouenyp ucneita-
HWIA) NPegyCMOTPEHO MPOBEAEHUE U3MEPEHUIA IHEPronoTpebneHns Npy pasHbiX HACTPOMKAX YCTPOWCTB ynpaBneHus
TemnepaTypon. 3To HeobxoaMMOo ANS OLEHKW 3HepronoTpeGneHUA Npy cTaHOapTHbIX pabodyux TeMnepaTypax BHYTPU
ycTpoicTea. B HacTosweM cTaHgapTe 9TU TeMMNepaTypbl HA3bIBAKTCH LeneBbLIMU TeMNepaTypamMy Ons 3Hepronorpe-
6nenHus. [py npoBefeHNM OTAENbHLIX UCMBITAHWIA B KAYECTBE OCHOBLI AN1A AEKNapupoBaHUa 3HepronoTpebneHuna 3Ha-
YeHWA BHYTPEHHEeW TeMnepaTypbl YCTPOWCTB JOMKHBI PABHATLCA UMK BbITh HWXE 3HAYeHW LieneBoOl TemMnepaTypbl And
COOTBETCTBYIOLLErNO TUNa OTHENeHWW, Unu OomKHbl BbITe OCHOBaHbI HA OLEHKax 3HepronoTpebneHus npu uenesBown
TemnepaType. Takke MOXHO NMPOBOAWUTL AOMOMNHWUTENBHLIE UCMLITAHUA MPKU Pa3HbIX yCTaBKaxX YCTPOWCTE ynpaBneHuUA
TemnepaTypoi. 3To MOXeT notpeboBaTbcs ANs OnpefeneHyus onTUMansHOro (HavMeHbLEero BO3MOXHOMO) 3Heprono-
TpebneHus npy COOTBETCTBYHLLMX LieNeBbIX TeMnepaTypax [A KaK40ro 3Ha4eHUs OKpyKatolleld TeMmnepaTyphbl.

B HacTosllem cTaHgapTe ueneBas TemnepaTypa oTAeneHusl Ons XpaHeHUsl CBeXWX MULLEBLIX NPOOYKTOB
coctaBnset 4 °C, a uenepasa TemnepaTtypa otaeneHUa MoposunbHoro otaeneHus coctaensetr —18 °C. Cnegyet
OTMETWTb, YTO ANA YBEMNNYEHUS CKOPOCTW UCMBLITAHWIA M COKpPaLLEHUs NOBTOPSEMOCTHU TEMMNEPATYPbI A4NA BCEX TUMOB HA3-
KOTeMmnepaTypHbIX OTAENeHWH OCHOBLIBAIOTCA Ha 3HAYEHUAX CpedHen Temnepatypbl Bo3ayxa. [1na ucnsitaHni aHepro-
noTpebneHns Gonblue He NPUMEHSIOT cneluanbHbIe NakeThl.

[na npnbopoB ¢ cMcTeMon pasmMopaxmueaHua (C cCoOBCTBEHHBIM LIMKIIOM YNpaBleHUs pasMopaXuBaHMem) 00bIYHO
CyLLEeCTByeT OOMONHWTENLHOE 3HEpronoTpebneHne Npv aBToMaTU4eCKOM pazMopa)uBaHuKU. B HekoTOpbIX cucTeMax,
B KOTOPbIX ucnaputene pabotaer npu Temnepartype, BNM3KON K TOYKe 3aMep3aHns, 3hdEKTUBHOE pa3mopaKuBaHvue
NPOW3BOAWTCA NOCPEACTBOM YBENUYEHUs nepuoaa paboTel C BLIKMOYEHHLIM KOMMPECCOPOM. 3TU CUCTEMbI NOTPebnaAwT
Marno OOMNONMHUTENLHOM 3HEPTUM (HAa cCaMOM AEene OHW MOTyT NOTPeBnsAThL MEHbLLLIE 3HEPTMW BO BPEMS pasMOpaXNBaHKS,
noToMy 4YTO oTAeneHue HarpeBaeTcs). B HekoTopbix Npubopax pasMopaKMBaHWE NPOU3BOAWTCA KaxablA LMK paboThbl
komnpeccopa (06bIMHO TONBKO ANA ucnapuTenen, Kotopeie paboTaoT npu TeMnepaTtype, 6rnM3kon K Touke 3aMmep3aHugd).
Takoe pasMopaXMBaHWe HA3bIBAETCA LIMKMUYECKUM pa3MopaXuBaHuMeMm (y Takux YCTPOMCTB HET LMKNa ynpaBrneHuA
pasmopaxuMBaHueM), U Niobaa SHepPrusa paamMopaKMBaHWa TAKUX YCTPOWMCTE UCTMONb3yeTes Npu akcnnyaTauun. Ecnm ato
NPUMEHUMO, OOMOMHUTENBHOE (MMM YMEHBLUEHHOE) aHepronoTpebneHve Ons aBTOMaTMYecKoro pa3mMopaXuBaHWUA U
BOCCTaHOBMEHWUSA TeMnepaTypbl 40 cTaBUNBHOro COCTOAHUA ONpPenenseTca AMnsS HeCKONMbKUX TUMOBLIX NepuodoR pas-
MOpaXKMBaHUA 1 BOCCTAaHOBIIEHWA TeMnepaTypbl. HYacToTa pa3mopaKuBaHva Takke BNuseT Ha oblee aHepronoTpe-
6neHuve. [Ina onpeneneHna OXUAaeMOro MHTepBana pasmopaXuBaHUA B METOLO UCMbITAHWIA BKITKOYAETCA pAA pasHbiX
METOOOB, COOTBETCTBYIOLMX pPa3HbIM TUMam 3NeMEHTOR YrpaBrneHus.

3Ha4yuTenbHasa YacTb TENMOBOW HArpy3kM B XonogunsHOM npubope Npv HOpMansbHOM MCMONbL30BaHUU CBA3aHAa
C OeWCTBMAMK MOMb30BATENS HanpyvMep C OTKPbITMEM OBepubl U Ao6aBneHWeM Unu yaaneHueM MpogyKTOB NUTaHUA.
OTK TennoBble Harpy3ky AOBOMLHO CIMOXHbIE W BO3HUKAKT B CBA3M C BO3QyX00OMEHOM MpKu OTKPLITUKM ABepeLl, (Tennbin
BO3AYX W BNara) v nonagaHvem BHyTpb Tenna B hopmMe Tennkix NpoAyKToB 1 HanuTkoB. MHorga Bnara BelgensieTca U npo-
AykTamu nutaHua. Ha Bo3gyxooOMeH BrMSAET reOMETPUS OTAENEeHWUA (Hanpumep, OTKPLITaA KOHCTPYKUUA UMW ALLUKMKA U
KOp3WHbI), @ TaKXKe CKOpPOCTb M YacToTa OTKpbIBaHUS ABepeLl. Temnepartypa v BMaXHOCTb HAPYXHOTO BO34yXa TakKe MoryT
OKasblBaTb ONpPELENeHHOe BO3OENCTBHE.

CumynupoBaTh pearnbHOe UCMonb30BaHue B naboparopusax NOCPeACTBOM OTKPLITUSA ABepeL U AobaBneHrsa NpoaykK-
TOB [OBOMLHO CMOXHO, Y MPW 3TOM HE YOAEeTCs NonyyYnTb ctabunbHble peaynstatel. [1na xoTs Gbl KAKOW-TO BEPOATHOCTU
nony4YeHns cTabunbHbIX pesynsTaTtoB HeoBXOOUMO CTPOro KOHTPONMPOBATL BNAXHOCTL B MOMELLEHWMM ANA UCMbITaHWUA.
PacueT TennoBoi Harpy3ku Npu oTKpLITUM ABEPEL, NpeacTaBnsaeT cobol CnoXHY0 3agaqy, 1 BHYTPEHHUE reoMeTpuYeckne
XapaKTepUCTMKM MOTYT OKa3blBaTb pa3HOe BO3AENCTBME HA pasHble NPoOyKThI.

UTtobbl MUHMMKU3MPOBATL 3TU Npobnembl, AnA HacToswero ctaHgapTa 6eino paspaboTtaHo HOBOe WcnbliTaHue, 3a-
Knio4arlleecs B namepeHuu adcpeKTMBHOCTH 00paBoTKM 3arpyskn xonogunbHbIM npubopom. B xonogunbHbINA
npubop nomMeLaT onpeneneHHy Maccy BOAbl C U3BECTHOW TemnepaTypoll (U ¢ M3BECTHOW 3HTanbnMen), nocre 4ero
ycTpolcTBo pabotaeT 0b6blbHbIM 0Bpa3oM, noka He BepHeTcAa B cTabunbHoe cocTosiHMe. HapacTarolwlee aHeprono-
Tpebrnenve ona obpaboTku 3TOW 3arpy3ku ONPenensalT Ha OCHOBE OAaHHbLIX UCMLITAHWIA, a pasHWULY MeXay HavarbHOM
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M KOHEYHOW 3Hepriein Boabl MCNONb3YT ANndA onpegeneHns adpcheKTUBHOCTH 00paboTku 3arpy3kn. O6paboTtka ogHou
M3BECTHOW TEMNOBOW HArpy3ku (B chopme Tennow BoAbl) obecneunBaeT HagexHbl yHAaMeHT ANA onpeaeneHns aKBu-
BaNleHTHOrO BO3[EMCTBMA MOMb30BATENBCKUX AENCTBUMA NPW 06bIYMHOM MCNONbL30BaHUKU Ha aHepronoTpebneHue. Takke
OHa Mo3BONsAeT KOMUYEeCTBEHHO OLEHWUTE (hakTUYeckne aKBMBANEHTHLIE TENMOBLIE HArPY3Kn NpW aHanuae AaHHbIX No pe-
anbHbIM BbITOBBIM YCNOBUSAM IKCMnyaTauum.

Ha paboTy HekoTopkIX BCoMoraTenbHbIX YCTPONCTB BAMSAKOT YCNOBUA cpedbl aKcnnyataumn. CornacHo aToMy cTaH-
AapTy 3asBnsaeTca HapacTalowee aHepronoTpebneHne onpefeneHHbIX YCTPOWCTB B ONPeaeneHHbIX YCrnoBusax. 3Tu 3Ha-
YeHus NpubaBNATCA K CTAaHOAPTHOMY 3HaYeHWIo IHepronoTpebneHnsa npubopa Tam, rge 370 NPUMEHUMO.

HacToswumia ctaHaapT He NO3BONAET NoNy4YuTb eavHoe rmobansHoe 3HavyeHve aHepronoTpedneHun. BmecTo ato-
ro OH COOAEpPMT NogpPobHO 3a40KYMEHTUPOBAHHBIE NPOLEeaypbl OLEHKN KIHOHYEBbIX KOMMOHEHTOB 3HepronoTpedneHuns,
KOTOPbIE MOXHO 06BEAMHWTE ANA OLUEHKW 3HepronoTpebneHns Ans paga BO3MOXHBLIX YCNOBWIA aKCNnyaTaumMm v Mchnonb-
30BaHWA. HekoTopble KOMMNOHEHTLI MCMbITAHWIA MPUMEHAIOT He BO Beex permoHax. OxuaaeTcs, YTo B permoHax byaet uc-
nonb30BaThCA GOMBWMHCTBO CTAHAAPTHBIX KOMMOHEHTOB, KOTOPLIE Hanbonee XOpoLUO NOAXOAAT No4 KOHKPETHLIE pervo-
HanbHble TpeboBaHuA. Takoe pazgeneHmMe KOMNOHEHTOB aHepronoTpebneHus npegcrasnsaeT cobon dakTU4ecKM NonbITKY
YCTPaHUTb NOTPEOHOCTE B MPUMEHEHUM PErMOHAMNBHBLIX METOAOB UCMbITaHWs BbITOBBIX XONoAUNbHLIX NPUGOPOE.
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MpunoxeHune K
(obsAzaTensHoe)

AHanunz xonogunbHoro npuﬁopa Ge3s nepuoga CTabUNbHOro COCTOAHUA mMexay nepuogamMu
pasmMmopaxunBaHWUA

K.1 Uenb

B HacTosawem NpUNoXeHnn onncaH noaxoa, ﬂpMMEHHEMbIﬁ 05 aHanuaa AaHHbIX UCMbITaHWA XONOoAUNBHOIO npu-
Gopa bes nepunoga CTabUNbLHOro COCTOAHUA MeXagy nepuogamMmn pasmopaxKnBaHuA.

K.2 Mpubopkl ¢ 06bIYHLIMKU XapaKTepUCTUKaMK, HO 6e3 paboThkl B CTAOUNLHOM COCTOSIHUU

K.2.1 O6wue nonoxeHUs

MomMumO cTaHAapTHOrO NpUMeHeHMs noaxona SS2 onsa onpegeneHns MOLHOCTU B cTaBUNbHOM COCTOAIHMM, MO-
KasaHHOro Ha pucyHke B.3, TeopeTuyeckn BO3MOXEH OOMH OCOObLIA BapWaHT, NPW KOTOPOM He yaacTcs obecneynTs cTa-
OMNLHOCTL BCEX AaHHbIX MEXAY CreayLUuMi nogpsas nepuoaamMu pasMopaXvBaHUa U BOCCTaHOBNEHUA TeMneparty-
Pbl NpY NepBOHa4YarbHOM pa3mopaKMBaHUKM ¢ NoMoLbo nogxoaa SS2 cornacHo npunoxeruto C (DF1). B atom cnyyae
HapacTawllee M3MeHeHne aHepronoTpebneHua nNpy NepeBoHaYansHOM pa3Mopa)KMBaHWKM ONPedensioT ¢ NoOMOLLLH Nod-
xopa DF2, koTopbI onvucaH B HACTOALLEM MPUITOXKEHUN.

B paHHOM criydae xonoAunbHbIM Npubop perynsapHo 1 ctabunbHo paboTtaeT, Ho ero pabovas MOLHOCTL B Nepu-
oAbl MEXAY OnepauusiMi pasMopaykMBaHuWs He NOCTOsSHHAs (MOLLHOCTE YBENMYUBAETCS UMW YMEHbLIaeTes). ITOT NpuMep
NogoWaeT K XONoAUIbHbIM NpUbGopamM C OTHOCMTENLHO KOPOTKMMKM MHTEepBanamMu pasmMopaXKMBaHUA U YPE3MEPHBLIM
UINA HEAOCTATOYHLIM OXNAXAEHWEM NMOCIE PA3MOPaXKMBaHWA, KOTOpPoMY TpebyeTcs Bpems Ans OOCTMKEHWS cTabunsHoro
COCTOSIHWA, MOCIEe Yero cpasy }e Ha4yMHaeTCa Cneayllas onepauus paamopaxusaHna. 3TOT NPUMeEpP NPOUIIHCTPUPO-
BaH Ha pucyHke K.1.

MowHorTe
'y BHepronometineHue Npu PasMOPaXMBAHUM
0CCTAHOEMEHWW TEMNEpaTYpPLl
MowHocTs
B cTabUNLHOM
COCTORHUM
Mepuog, Mepuon, Meproa Mepuog,
D1 F1 D2 F2
PasmopaxuveaHue MoesgocTabunsHoe cocToAHne PasmopaxmeaHue
M BOGCTAHOBIEHWE W BOGCTAHOBIIEHWE
TeMnapaTyphbl TEMNePaTYRL
]

Bpe;n

PucyHok K.1 — Ocobuiil crniyqan SS2 — korga pabota B cTabunbHOM COCTOAHWKM HE 4OCTUraeTcs MeXxay nepnogammu
pasmopaxMBaHMa U BOCCTAHOBMNEHMWS U cTabunbHOCTL NO NPMNoXeHuo C He MOXeT BbiTb YCTaHOBMNEHA

K.2.2 Ocobbiv noaxon DF2

Moaxon DF2 ucnonb3ytoT TONbKO B CUTYaUMAX, KOrga XonoAunbHbIW Npubop He MOXeT paboTaTe B CTABUNLHOM
COCTOSIHWM MeXJy NepuojamMy pasmopaXKMBaHWsA U BOCCTAHOBIEHWA TeMnepaTypbl M ONpegenuTb HapacTawLee n3-
MeHeHWe 3HepronoTpeGneHWa Npu pasmopaxuBaHUM U BOCCTaHOBNEHUW TeMnepaTypbl C NoMoLLb nogxoda DF1
(C.3) HeBo3MOxHO. B aTOM criyyae xonogunbHbIN Npubop 0bbi4HO cTabuneH, HO He AOCTUraeT cTabUNbHOIO COCTOA-
HUA B NPOMEXYTOK MEXOYy nepuoaamMmm pasMopakKMBaHUA U BOCCTAHOBIEHMA TeMnepaTyphbl. V3y4aloTcsa conocTaeu-
MbIE YAcTW Creayowmx apyr 3a ApyroM NnepMoAoB pa3MopaXMBaHWA U BOCCTAaHOBMEHUs TemnepaTtypbl. 370 06b14HO
OTHOCWTCS K XonoaunbHbIM npubopam ¢ 6oree KOPOTKMMKU MHTEpBanaMu pasmopaxuBaHus.

Bribupatot nepuop pabotel (nepvog D1), 3akaHunBaloWMACA B HAYarne nepvoaa paaMopa)XMBaHUs U BOCCTaHOB-
neHus TeMmnepaTypbl, COCTOALLMA U3 HE MeHee YeM 2 NONHbIX LIMKMOB YNpaBneHUsl TemnepaTypomn (Npy Hanvymu un-
KNOB ynpaBreHUsi TeMnepaTtypomn) 1 UMeloLLniA ANUTeN6LHOCTL He MeHee 2 4. 3aTeM BbIOUpatoT BTOpoUM nepuos paboThl
(nepuwog D2), 3akaH4MBalOLLMACA B HA4Yane nepmoaa pasmopaxuBaHusi ¥ BOCCTAHOBIEHMWA TeMNepaTypbl, COCTOALLMIA
13 HE MeHee YeM 2 NOMHbIX IMKMOB yNpaBfeHMa TemnepaTtypoi (Mpyn Hanvyvn LMKMOB ynpaeneHua TeMnepaTypom)
¥ UMEIOLLMIA ANUTENBHOCTE HE MEHee 2 4.
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[Nocne atoro BuIbWpatoT nepuof padoTsl (Nepuog F1), HAYMHAKLWMWIACA NOCMe OKOHYaHWA NepPBOro nepuoaa pasmo-
PaXUBaHWA U BOCCTAHOBMNEHUSA TeMMNepaTypbl, COCTOALLWA U3 HE MEHEE YeM 2 MOMHbLIX UMKMNOB ynpaBreHus Temne-
paTypoi (Npu HanM4yMM LMKNOB YNpaBneHWsa TeMnepaTypon) U UMEOLWWA ANMTEeNbHOCTL He MeHee 2 4. 3atem Bblbupa-
eTcd BTopou nepuof paboTsl (Nepuod F2), HaunHaloLWMica nocne OKOHYaHWA crnedyowero nepuoaa pasmopaxuBaHus
M BOCCTaHOBINEHWA TeEMNepaTypbl, COCTOALLMIA U3 HE MEHEE YEM 2 MOMHbIX UMKIOB YNpaBneHusa TemnepaTypomn (npu
HanM4YuKM LMKNOB YNpaBneHUs TeMnepaTypon) U UMerLWWi ANUTENBLHOCTL HEe MeHee 2 Y.

Mepuongel D1, D2, F1 n F2 cogepxaT ognMHaKoBOe KONMMYECTBO LIMKIOB yNpaBreHUs TeMnepaTypon unv MMerT
OOWHAKOBYK AMWTENLHOCTL B CNy4ae OTCYTCTBUSA LIMKMNOB yNpaBneHUs TeMnepaTypon.

M pnmev4yaHune — OB6bI4HO NceBAOCTabUIIbHOE COCTOAHME MOXHO NErKo onpegennTtb, ecnm NAMEHEHWUE MOLLL-
HOCTW 3a UMKN ynpaBneHuA TemnepaTypoﬁ ctabunbHo cocTtaBnaeT MeHee 5 %. 3HaunTenbHOEe U3MEHeHWE Anutens-
HOCTW UMKna ynpasneHunAa TemnepaTypoﬁ TAKKe ABNAETCA XOPOLWKMM NMoKa3aTernem Ha4dana nepruoga pasmMopaxXXmuBaHnA
W BOCCTAHOBNEHWA TeMnepaTtypebl.

K.2.3 Kputepuun npuemkn gna nogxoga DF2

[na neiAcTBUTENBLHOCTU ABYX MEPUOAOB pa3MoOpaKMBaHUA M BOCCTAaHOBIEHWSA TeMNepaTypbl JOMMKHbI BbINOI-
HATLCH CrenyrLLmMe KpuTepum:

- pasbpoc Temnepatyp ansa nepuonos D1 1 D2 gomkHo 6biTb MeHee 0,5 K ong Kaxporo otaeneHus;

- pa3bpoc Temnepatyp ana nepvonos F1 n F2 gomkHo BeiTe meHee 0,5 K ona kaxporo otgeneHus;

- pasbpoc moLHocTy ana nepuogos D1 n D2 gomkHo BbITk MeHee 2 % oT cpegHeit MOoWHOCTK 3a nepuoabl D1 1 D2
vunu meHee 1 BT, B 3aBUCKMMOCTM OT TOTO, KaKoe U3 3TUX 3Ha4YeHWIA DonbLUE;

- pasbpoc mowHocTh ans nepuonos F1 1 F2 ponmkeH BbiTb MeHee 2 % OT cpedHen MOLWHOCTK 3a nepuodbl F1 n F2
nnu meHee 1 BT, B 3aBUCUMOCTW OT TOr0, Kakoe 13 3TUX 3Ha4YeHu Bonblue.

MpunmeyaHue— Heobxogumo crieauts 3a Tem, 4Tobel napel nepvogos D1/D2 n F1/F2 oTtHocmnuck k cono-
CTaBMMBIM YacTaM LMKNAa ynpaBneHwus TemnepaTtypon. [py BbINOMHEHUW BCEX BhILIENEPEYUCTEHHBIX KPUTEPUEB 3TK
AaHHbIE MO3BONAOT ONPEAenvTh MOLHOCTE B CTabMNBHOM COCTOSIHUKM AN OOQHON HAaCTPOWKW YCTPOUCTBA ynpasne-
HMA TeMnepaTypon W TOYKM JaHHbIX No 3HepronoTpebnexHuio 1 TeMneparypbl 4NA ABYX NEPMOLOB pasMopaXuBaHUA U
BOCCTaHOBMNEHWA TemnepaTtypbl. B HEKOTOPLIX XonogunbHbIX Npubopax (ocobeHHo B TeXx, rAe MCNonb3ylTea Mexa-
HUYeckWe TalMepbl) LMK ynpaBneHUa TeMnepaTypor HenocpeacTBEHHO Nepeq BKNIOYEHWEM HarpesBaTens npu pas-
MOPaXMBaHWWN MOXET UMETE MPOM3BOMBHYH ANUTENMBHOCTL. B CBA3M C 3TUM HYXHO coBMnogaTe BHAMATENEHOCTL, YTODbI
He BKMNYaTb Takue LKLl B CpaBHEHWe COMOCTaBUMbIX YacTei.

Mpw Hanwuun Gonee AByX oTAENEHWA HeoBXOAVMMO NPOU3BOANTL OLEHKY CTaBUInbHOCTU TEMNEPATYPLI, Kak ykasa-
HO BbILLE, ANS:

- HanBonbLIEero He 3aMOpPaXMBAKILIEro OTAEeNeHUs 1 HavbonbLIEro HA3KOTeMNepaTypPHoOro otaeneHnsa (ecnu
MPUMEHUMO), UK

- ANA HauborbLUKMX ABYX OTAENEeHUN (M3 BCEX 3aMOpaXMBaloLWMX UM HU3KOTEMNepaTypPHLIX OTAeNeHUR).

K.2.4 Pacuet 3Ha4eHuit ansa nogxopa DF2

[Mpu cobniogeHnn KpUTEPUEB NPUEMKM MO NYHKTY K.2.3 AononHuTensHoe aHepronoTpebrneHue B NepBbid nepuog
pasMopaxuBaHWMA M BOCCTaHOBNEHWA TeMnepaTypbl onpefenseTcs cnegynwmm obpasom:

AEy =(Eeng-p2 ~ Eend-p1)~ Pri1-p2 (tend-p2 ~fond-D1): (60)

roe AE— pononHuTensHoe aHepronotpebneHve xonoannLHoro npubopa B AelicTBUTENbHLI NepUoa pa3MopakuBa-

HWSA U BOCCTaHOBNEHWUA Temnepartypsl, BTy;

— MOKa3aHWs HakomnneHHoro aHepronoTpebnenus B koHue nepuoga D1 HenocpeACTBEHHO Nepen Havyanom

nepBoro nepuoga pasMopaxuBaHUA U BOCCTaHOBMEHUA TeMnepatypbl, BT-y;

Eond.p2 — MOKA3aHUa HAKOMMEHHOro aHepronoTpebnenusa B koHue nepuoda D2 HenocpeACTBEHHO neped Haudanom

BTOPOro nepuopa pasMopaxuBaHUA U BOCCTaHOBNEHUA TeMnepaTypbl, BT-y;

Pr1.pp — 3HepronotpebneHue B NcesnocTabunbHOM COCTOAHWM 3@ NEpUOS, C Havarna nepuoaa F1 4o OKoHYaHWs nepu-
oga D2 BxkmounTENBHO MEX Oy NocnefoBaTeNbHbIMM NepuoaamMmn pasMopaxuBaHWA U BOCCTaHOBNEHWA
TeMmnepaTypsl, BT, cooTBeTCTBYIOLEE KpUTepusiM npuemkn B K.2.3, cMm. cpopmyny (61);

tond.D1 — BPEMS MCTbITaHWA B kKOHUE nepuofa D1 HenocpeacTBeHHO Nepes Ha4anom nepeoro NepmMoaa pasMopaxu-
BaHUA W BOCCTAHOBMNEHUA TeMnepaTypbl, Y;

lond.0z — BPEMA UCNbITaHUA B KOHUe nepuoga D2 HenocpeAcTBEHHO Nepeq Ha4anom BTOpPOro Neprvoaa pa3mopaxu-
BaHWA W BOCCTAHOBMNEHWA TeMnepaTypbl, 4.

Eend-D1

MpumedyaHuWe— 3TOT pacyeT NO3IBONAET ONPeAENUTL 3HepronoTpebneHe Npy pasmopaXMBaHUM U BoccTa-
HOBMNEHWKN TeMnepaTypbl ANs NepBOro Nepuoaa pasMopaxXuBaHUA U BOCCTAHOBIMEHUA TeMnepaTypbl (OrpaHUYeHHO-
ro nepvogamu D1 v F1). AHanornyHelii pacyeT ¢ MCNonb3oBaHueM 3HaveHun ong nepvogoB D2 v F2 MOXHO BbINOMHUTE
Ans onpegeneHus aHepronoTpebneHus 3a BTOPOW Nepyuos pa3mopaXuBaHUA U BOCCTAHOBNEHWSA TeMneparypbl.

(Eend-DZ B Estart-F1]

Fripz = 7 f ' (61)
( end-D2 start-F1)
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roe Estart-F1 — NOKa3aHWA HaKonneHHoro BHGDFOFIOTDEGJ'IGHVIH B Havane nepuoaa F1 HenocpeacTBeHHO nepen Havyanom
nepBeoro nepuoaa pasmopaxvBaHUA U BOCCTaHOBNeHWUA TemMmnepaTtypbl, Bry;
tstart-F'I — BpeMA UCNbiTaHUA B Ha4varne nepuoaa F1 HenocpeacTBeHHO nepej Ha4anom nepBoro nepuoaa pasmMmopa-
XXWBaHNA U BOCCTAaHOBNEHWA TeMnepaTyphbl, 4.

VameHeHne TEMNEPATYPbI B KXKOOM OTOENEeHUN iB nepuon paaMopaxuneaHuAa N BOCCTaHOBNeHWA TeMnepary-
Pbl pacCyUTbiBaeTCA cneywnm oGpaaoM:

AThyti = (Tav-endD1-endp2- — Tr1-p241) * (tendp2 ~ tendp1): (62)

roe AThy; — HaKomneHHasa ¢ TeYeHWeM BpeMeHU pasHula Temnepatyp B oTAeneHuu / (Ans otaeneHun ¢ 1 no n), cea-
3aHHasi ¢ NepuoAoOM pa3MopaXMBaHUA U BOCCTAHOBMEHUsA TemMnepaTtypsbl, Ky;
Tov-endD1-endD2- — CPEOHAS TeMnepaTypa B OTAeNeHUU | (ANa oTaeneHni ¢ 1 no n) 3a Neproa ¢ MOMEHTa OKOHYaHWA
nepuoaa D1 cpasy nepen nepebiM NepyoaoM pasMopaXMBaHWA U BOCCTaHOBNEHWUS Temnepa-
TYpbI O MOMEHTa OKOH4YaHusA nepvoga D2 cpasy nepef BTOPLIM NEpPUOAOM pasMOpaXKUBaHUA U
BOCCTaHOBNEHUA TeMnepaTtypsl, °C;
Te4.po.j — Temneparypa B nceBAocTabunbHOM COCTOSIHUM B oTAeneHUM [ (Ana otaeneHui ¢ 1 no n) 3a nepuoj ¢
Havana nepuoga F1 go okoHyaHusa nepuoga D2 BkmuMTENBHO MEXdy nocnegoBaTentHeIMU Nepuoaa-
MW pasmMopaxuBaHWA W BOCCTAHOBIEHMA TemnepaTtypbl, “C, COOTBETCTBYIOLLAA KPUTEPMAM MPUEMKK
B K.2.3;
tend-D1 — BPEMSA UCMbITAHWSA B KOHUE nepuoga D1 HenocpeAcTBEHHO Nepe Ha4wanom Nepeoro nepuoaa pasmopaxu-
BaHWA U BOCCTAHOBIIEHUA TeMNepaTypbl, 4;
tond-Dz — BPEMS UCMbITAHMA B KOHUE neproda D2 HenocpeacTBEHHO Nepea Ha4anom BTOpPoro nepuoga pasmopaxu-
BaHWA U BOCCTAHOBMNEHUA TeMnepaTypsbl, Y;
Takke MOXHO paccyMTaTe AONONHUTENLHOE Bpems paboTkl kKoMnpeccopa B TEYEHWE Nepuoaa pa3mopaxuBaHuA

1 BOCCTAHOBIIEHUA TeMnepaTypbl (cBepx BpeMeHW paboTel B cTaBUNbLHOM COCTOSIHWMM) (B Yacax) B COOTBETCTBUM C
ykasaHuamu C.3.3.
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MpunoxeHue L
(cnpaBo4HoOe)

OuddepeHunpoBaHne (hopMynbl KOPPEKLMU OKPYKaloLel TemnepaTypsl

L.1 Ulens

HapyxHasa TemnepaTypa OKasblBaeT O4eHb Ba)KHOE BMUSHWE HA 3HepronoTpebneHue gaxe B npegenax gony-
CTUMOrO AManasoHa OKPYKalwLMX TemnepaTtyp McnbiTaHud, onpegeneHHoro B M3K 62552-1 (HOMWHanbHoe 3HadYeHue
+ 0,5 K). Oxupgaemoe Bo3gencteue ByOeT 3HAYMTENbHBIM, M 3TO MOXET CHW3WUTb MOBTOPSIEMOCTb W BO3MOXHOCTL BOC-
Npou3BefeHnsa N3MepeHHbIX 3HadeHnin. Koppekuns okpyXarlwei TemnepaTypbl MCNONb3yeTcA ANs HopMannaauun Bo3-
aencTeua akTuyeckux konebaHui OKpyKarolen TemnepaTypbl B nabopatopun BO BpeMsA NPOBEAEHUSA WCMBbITAHWIA.
3TM 3HaYeHusa Obinu NpoBepeHsbl Ha DOMbLLIOM YMCTe XoNoAWNbHBLIX MPUBOPOR B pasHbIX KOHMUIypaunax ¢ pasHbIMn
YCMOBUAMW 3KCMMyaTaLun, 1 NoNyYeHHbIE pe3ynsTaThl COOTBETCTBOBANM 3HAYEHMAM, NOMYyYEHHbIM Npy HabnogeHusax. B
HACTOALLEM NPUIMOXKEHWW COOEPKATCH TEOPETMYECcKas M npakTndeckas Hasbl Ans KOppekuuu OKpyXalwen Temnepa-
Typbl cornacHo B.5. 3Ta uHdopmauma npuseaHa obnerymTs NOHMMAaHWE ¥ MOBLICUTL YBEPEHHOCTL MPY UCMNOSb30BaHWK
dopmynel. Bonee nogpobHaa MHpopMaLMs cogepUTCa B TEXHUYECKOM oT4YeTe, noaroToBneHHomM ans M3K SC59M.

L.2 UcxogHble gaHHble

XonogunbHbie Npubopbl B cTaBUNBHOM COCTOAHUM 0ObLIYHO CUMBHO pPearvpyloT Ha U3MEHEHWUS OKpYKatloLein
TemnepaTypsbl. B cnegylolem ypaBHeHUW onpefereHbl OCHOBHbIE (hakTopbl, BMUAIOLLME HA 3HEPronoTpebneHue xono-
OVMNbHWKA UMM MOPO3UNBHOWM KaMepbl C 0QHVUM OTAeNeHUeM:

_UA(T,-T)
- CoP ’

roe P — (oxungaemoe) aHepronotpebneHne B cTabMNTEHOM COCTOAHUM;

U — oblee cpeaHee 3HadveHne U (M3onaums) Ana CTeHoK wkada;

A — nnowage NOBEPXHOCTU CTEHOK LiKada;

T, — cpepHan HapyxHas TemnepaTypa B 06MacTi BOKPYr XONoAuNbLHOro npubopa;

T, — cpeaHsas BHYTPeHHAA TeMnepaTtypa xonogunsHoro npubopa;

COP — 3KcnnyaTauMoHHbIA k03(hULMEHT NPON3BOANTENBHOCTH (3hDEKTUBHOCTIM) CUCTEMBI OXIAXOEHUS.

3Ha4veHue nsonaumn U u obwas nnowage noeepxHocT A npubopa ocTalTcs NOCTOAHHBIMKM NOCe NpoM3BOACTBa

XONOAUNBbHUKA (HO ANS KaX40ro XonoAunbHUKa 3TV 3HAaYEHWs pasHble). BHyTpeHHss TeMnepatypa Takke OomkHa BbiTe
OTHOCWTENBHO NOCTOAHHON ANSA 3a4aHHOro TUNa oTaeneHus. [oaToMy MOLLHOCTL B CTaBUNBHOM COCTOAHUM NpeacTas-
nset cobol yHKUMIO OKpYX)atoler TeMmnepaTypbl, geneHHyto Ha COP. Mamernenve COP B peanbHbIX KOMnpeccopax
06bI4HO BbIBAET NMHENHBIM NP U3MEHEHUM OKPYIKAIOLEN TeMnepaTypbl (0T KOTOPOW 3aBMCUT TeMnepaTtypa KoHgeHca-
uumn). N3ameHeHWe MOLLHOCTK MPU M3MEHEHWW OKPYXKatowwel TemnepaTypbl 00bIMHO HEMMHENHOE, MOCKONbKY NUHEHoe
WM3MeHEeHWe OenUTENs BbI3bIBAET HEMWHENHOE U3MEHEHWE COOTHOLLIEHWS.

Ha aHepronoTpebneHue KOHKPETHBIX XOMOAUNMLHLIX NMPUOOPOB BNWAET MHOMO APYrMX MeHee 3HaYMTeNbHbIX
dhakTopoB (Hanpumep, paboTa HarpeBaTenen 1 Apyrux BCroMoraTenbHbIX YCTPONCTB (BHYTPEHHUX W BHELLHWUX BEHTUIIATO-
poB), pabo4ne noTepu aHeprumM KOMNpeccopa, NoTepy aHepriKn Npuv Nycke komnpeccopa, paboTa NpYBOL0B C NEPEMEHHON
CKOpOCTBHO, MOTEPW Ha BbIXOA4ax W 4Yepes YNrnoTHeHus), ogHako 3dhheKTMBHOCTL KoMnpeccopa W NpUMpocT Tenna B oT-
AeneHnn (oTaeneHMnAX) ABNSAKTCA Haubonee 3Ha4YMMbIMK hakTopaMm, M UMEHHO K HUM HanpsMyK OTHOCUTCS dpopMyna
KOpPEKLWK.

Bo Bpems ucneITaHusa M3MepsaeTca 3HavyeHWe MOLHOCTY B cTabunbHOM cocToaHuM P. [Ins Koppekuuyn okpyMxa-
oWen TeMnepaTtypbl HeoBX0AMMa OUEHKA M3MEHeHUs 3HepronoTpebneHna B cTabuUnbHOM COCTOAHUM, Tpebyemoro
npu U3MeHeHWW oKpyXKatowein TeMnepaTypbl. OKOHYaTenLHOe ypaBHeHWe KOppPeKLUW OOMmKHO obpallartk aToT adhdpekT,
4106k 3HepronoTpebneHne MoXHO BbINO OLEHUBATE NPW LIENEBOM 3HaYeHNM OKpyXarlier Temnepatypbl. Hanpumep,
YBEMUYEHWE OKpYXKaloLen TeMnepaTyphbl B NOMELUEHUW ANS UCMBITAHWSA CBEPX HOMUHAMNBHOW TEMNEpaTypbl NoMeLle-
HWUA ANS UCMLITaHWA NPUBEOET K YBEMUYEHWIO U3MEPSEMOA MOLLHOCTY B CTaBUNBEHOM cocToAHUU. PopMyna KOppeKLum
YMEHbLUAET N3MEPEHHOe 3HajYeHne aHepronoTpebneHns 4o 3Ha4eHns, OXnaaemoro NpyM HOMUHaNeHON TeMnepaType no-
MeLLEeHNs ANA UCTbITaHWA.

BozgelicTBre HeBOMNbLUMX M3MEHEHWUIA OKPYXalLel TemnepaTypbl NpW UCMbITaHUAX MOXET BbiTb 3HaYUTENBHBIM.
OBLIMHO BO3AENCTBME HA KanKObI rpagyc U3MeHeHUsa OKpYXatolen TeMnepaTypbl MOXeT cocTaenaTe oT 6 % ao 8 %
npu 16 °C v npumepHo oT 4 % [0 5 % npw 32 °C (B 3aBMCUMOCTW OT npubopa). MNockoneky ucnelTatensHeie nadboparopun
AOMKHBI NOAAEPXKVBATE HAPYXKHYH TemnepaTtypy B ananasoHe +0,5 K oT HOMWHaneHOW TeEMNepaTypbl UCTbITAHWA, 13-
MEpEHHbLIE B pasHblx nabopartopusx 3Ha4YeHUs MOTyT pasnuyaTbcs Ha BenuuuHy oT 4 % A0 8 % ToneKo ¢ y4eTom JonycTu-
MbIX PacXOXOEHWUI OKpyXKarolen TemnepaTtypbl. [103TOMY KOppekums OKpyxalolen TemnepaTypbl ABNSETCA BaHbIM
AOMNONHEHNEM K HAcToALLeMYy CTaHaapTy.

P
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L.3 Nogxog

Cne,qylou.lee YPaBHEHWE NO3BONAST OUEHUTH 06LL|EE YBENMMYEHUE TEMNA B XONoAWNbHOM npuﬁope:
Q=Up- A (T, -T)+Up Ay (T -To) + oo +U-A-(T,-T),

roe Q — obuee yBenuyeHWe TENNa B OTAENEHUN;
U — 3HaveHne U (n3onaumsa) Ans Kaxgoro otaeneHua ang i = ot 1 4o n oTAeneHun;
A — nnollanb NOBEPXHOCTW KaX40ro oTAeneHwns Ans /= oT 1 40 n oTAeneHui (3a UCKYeHneM oBLLUMX Neperoponok
MeXOy oTAeneHUAMM);
T, — cpeaHsas HapyxHasa TemnepaTypa BOKpYr XonoaunsHoro npubopa;
T, — cpenHsasa BHYTPEHHAA TeMNeparypa Kaxaoro otaeneHus ans /= ot 1 4o n otaeneHni.
OTa chopmMyna AOBOMLHO YMPOLLEHHARA, MOTOMY YTO B HEIA HE YYTEHO NOCTYNINEHWE TeNna Yepes ynnoTHEHWS B ABEp-
uax (4To MOXeT y4nThiBaTbCA B 06WwemM 3HadeHmn U ans otgeneHun) v aHepronotTpebneHve BcnoMoraTeneHbIX YCTPONCTB.
[Mpn M3MEHEHWW OKpyXatlowel TemMmnepaTypbl M3MEHEHME MOCTYMNMEHWUA Tenna MOXHO OLEHWTb MOCPEOCTBOM
anddepeHLMpoBaHnS BbILLEYKa3aHHOMO YPaBHEHWS, T. €. U3MEHEHWE MOCTYNNEHWUA TENMA NP U3MEHEHUM OKPYXKaKoLLEN
TeMnepaTtypbl NPOCTO COCTaBNAET

dQ
dT,

370 ypaBHEHUWE MOKa3bIBAET, YTO U3MEHEHWE MOCTYMNMEeHUs TENMA NpU N3MEHEHUM OKPYXaloLWen TeMnepaTypbl
OyaoeT NnocToAHHLIM BHE 3aBMCMMOCTWU OT 3Ha4YeHWs OKpYXXalLWen TemnepaTypbl, NOTOMY YTO 3aTa BenuMYMHa ABMAETCS
dyHKUKMEN 3HaYeHUn Uwn A ona KaXaoro otaeneHus.

OpHako ons BKMNIOYEHWS KOPPEKUMM B HACTOALLMIA CTaHAapT MHTEpecHa OTHOCUTENbHas Koppekuusa. [oatomy Ham
HYXXHO paccyMTaTb M3MEHEHWE MOCTYNMNEHUA Tenna no OTHOLIEHWIO K oDLeMy NOCTYNMNEeHUKO Tenna nNpy 3agaHHoOW Ha-
PYXHOW Temneparype:

=U-A+Us- Ayl +U-A

Koppekuusa noctynnexus tenna no M3K (%) =[%]/Q .

3T0 03HA4aeT, YTO OTHOCUTENLHAA KOPPEKLMA Ha BENUYUHY MOCTYNMEHUS Tenna yMEeHbLUaeTcA npu yBenu4eHum
OKpyXaroled TeMmnepaTypbl (Nockonbky obllee noctynneHve Tenna Q yBenu4MBaeTcs, a YMCNMTENb OCTAeTca NocTo-
SIHHBIM). 3TO COOTBETCTBYET pe3ynsrataMm MOAENMPOBaHUS U AaHHbIM OU3NYECKUX NCMbITAHWNA.

Mbl He MOXeM 3HaTb TOYHLINA KO3dMUMeHT naonaunn U ons Bcex XonogunbHbIX NpMOoOpoB 1 BCex OTOEeNeHun,
W ero onpegeneHne NpencTaBnsaeT cobol o4eHb CNOXHY0 3aaady. [Insa pacyeTa M3MeHeHUs NOCTynneHus Tenna no dop-
Myrne, NPUBeaeHHON Bbille, HYXHO TONbKO OLUEHWTL OTHOCUTENBHbLIA KO3MMULNEHT U30MALMK ANA KaXKA0ro OTAENeHUA 1
OTHOCUTENbLHYIO MMoLladb NOBEPXHOCTU Kaxaoro otaeneHus. lNocne 310ro nosBMTCA BO3MOXHOCTb CAeNnaTk pasyMHy
OLEHKY OTHOCMTENBLHOMO MOCTYNMNEHUs TEMNMNA B MOPO3UINIbHOE OTAEeNeHne No CPaBHEHMIO C OTAeNeHUsIMW ANnsA XpaHe-
HUA CBEXMX NULLEBbLIX NPOOYKTOB (MNK B Niobble oTAeneHUsA, MMetoLLme niobyto Temnepartypy).

OueHnTb Nnowaab NOBEPXHOCTU TaKKE MOXET 0KasaTbCA CMOXHO, M Ans 3Toro notpebyercs NpoBECTW COBCEM
OPYryto cepuio namepeHnid. C TOUKKM 3peHUs KOppeKkUM B pamMKax AaHHOro ctaHgapTa Obino onpeaeneHo, YTo gaHHble Nno
ob6beMy Kaxaoro oT4eneHusa MoryT 3aMeHNTb AaHHbIe Mo NnoLwaan NoBepXHOCTH AN KOPPEKLUA MOLLHOCTH B cTabunb-
HOM COCTOAHMM ANS BKNoYeHns B cTaHgapt M3K. BosgelicTBue nnowaam noBepXHOCTH U M30MALMN BaXKHO TOMNBKO AnNA
npubopoR, UMeLKNX ABa unu bonee oTAenNeHWA, UMEIOLLUX pa3Heie TeMnepaTypsl. [lns npubopa ¢ ogHMM oTAeneHuem,
UMELLIMM OAHY TeMNepaTypy, 9TU 3HAYEeHNs MOXXHO UFHOPMPOBATL (OHWM B3aWMMHO WCKITHYAKTCA B YpaBHEHWUN HYDKE MPK
n=1).

PSS=PSSM' Hoge [Tat7Tam]'[u1'v1+...+Ui-Vj] ' 1
I:U".V“.(Tﬂm7T1J+“'+Ui'vi'(Tam77}):| [1+(Tat_Tam}'ACOP],

roe V, — HOMUHankLHLIN 06bem oTaeneHus i (AnNA N oTAeNeHWi);
U, — oTHocuTenbHOE 3HaveHwe U Ang otaeneHua / (4na n otoeneHui);
T, — 3Ha4YeHue OKpyXKarolen TemnepaTypbl, U3MEPEHHOe BO BPEMSA UCTIbITAHNS;
T, — uenesan (HOMWHanNbLHaA) HapyXHaa TemnepaTypa (KOpPeKUMa 40 3ToW TeMNepaTypbl);
T, — TemnepaTypa OTAENeHUs, U3MepeHHas BO BPEMSA WCTIbITaHNS;
ACOP — oxvpaemMoe BosgeicTene COP Ana AaHHbIX YCNOBMWIA MCTbITaHWA M AaHHOro Tuna npubopa;
Pggpy — 3HayYeHue MOLIHOCTU B CTabunbHOM COCTOAHWMM BO BPEMS UCMbITAHWA, ONpeAeneHHoe B COOTBETCTBUM C
npunoxeHnem B;
Pgg — OTKOPPEKTUPOBaHHOE 3HAYEHUE MOLLHOCTU B CTaBUNLHOM COCTOSHUM, OXKIAAEMOE NP HOMUHANEBHOW OKpY-
XKarLlen TeMnepaType UCMbITaHWIA CornmacHo NpUNoxeHuto B.
C KoHUenTyansHoW TOYKU 3peHnsa hopMyna COCTOUT U3 CNedyoLNX KOMNOHEHTOB!
- (T4 — T,m) — OTKIOHEHME OT LieNneBoil OKpyXKalwen TemnepaTypsl, K;
- UV — aneMeHTbl YMCNTENA OLEHUBAKOT M3AMEHEHWE MOCTYNMNEHNS TEMMa ANA BCEX OTAENeHWN,
- 3HameHaTenbs — 00LUee NoCTynneHve Tenna npyu HapyXHoW Temneparype;
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- NocnegHuid anemMeHT — 0BLLas KOppeKUuua oxugaeMoro uameHeHua COP Npu M3MeHeHUU OKpYKatoLen Temne-
patypsl.

Cnenyet OTMETUTL YTO YMEHbLUEHWE NOCTYMEHWS TeMna v NocTynneHne Tenna B ypaBHEHWW Bbille OCHOBaHbI Ha
OTHOCUTENbHBIX 3Ha4YeHnaxX U 1 HOMMHanbLHOM ob6Leme KaKA0ro oTAeneHUs (a He NNowaau NoBEpPXHOCTK), MO3ITOMY
OUEeHKa Benn4uHbl B BT MOXeT BbiTb HETOYHORN.

3HaveHue U, onpenensatoT METOAOM OLeHKM Ha Gase HoMUHaneLHoW pabodeli TemnepaTypel oTaeneHna. Takoe onpe-
JAEneHne NocTPOEHO Ha NpeanonoXeHuy, 4To otaeneHus c 6onee HU3koi paboyei TemnepaTypoil umetoT Gonee xopo-
LY M30MALUMI0 (M COOTBETCTBEHHO Bonee HU3KMe 3HadeHun U). Smnupuyeckoe conoctaBneHne ¢ peanbHbIMU 4aHHbIMW
nokasano, YTo crneaylolne 3Ha4YeHWs NO3BONAIT PasyMHO OLEHUTb OTHOCUTEMNBHYID U30MALMI0 XONOAUNBbHLIX NPUGO-
POB C ABYMS OTAENEHUAMM.

Tab6nwuuyall — lNpegnonaraemoe OTHOCUTENbHOE 3HAYEHME W30MAUMWM ANA 0BOpPYAOBaHWA C HECKONbKUMW
oTAEeneHNsaMM
Lienesas TeMneparypa otaeneHus, °C OTHOCMTen:l—i;i:ﬁcﬁekmsmcm Koad)d)w:l_t:oenH;uc;TMH?j:TenbHOl?l
-18 1,250 0,800
-12 1,182 0,846
-6 1,114 0,898
0 1,045 0,957
2 1,023 0,978
4 1,000 1,000
12 0,909 1,100
17 0,852 1473

ObLLee ypaBHeHWE KOpPEKLUM MOXHO eLle bonee ynpocTtuTh, Ao6aBWE B HEMO 3HAYEHWS OTHOCUTENBLHOM M30NALMN
13 Tabnuubl L.1 B KA4eCcTBE KOHCTAHT:

Z[(cﬂ-(18+7'it)+c:2)~\/i] ‘ 1
E[(C1'(18+Tit)+02)'vi'(7-am 7Ts‘m)] [1+(Tat 7Tam)’ACOP]-

3HaveHus koppekuun COP, BkNoYeHHble B hopMyny KOppeKkuMn B npunoxeHun B (tabnwua B.1), 6binu oTkop-
pPeKTUPOBaHbI AN ONTUMM3ALUUKM COOTBETCTBUSA peanbHbiM AaHHbIM. Oxugaemoe HoMUHanNbHoe BosgeicTeue COP co-
ctasnaeT npuMmepHo 1,2 %/K npwn HapyxHown Temnepatype 16 °C n 1,7 %/K npv HapyxHon Temnepatype 32 °C npu
Temnepatype ucnapurtens 25 °C. PearnbHble 3Ha4YeHUsI MOTYT OTMYaTbCS OT NPUBEAEHHbIX MO CReayLWUM NpruiMHam:

- KOPPEKTWPOBKA MO HANWYMI0 HECKONLKUX OTAENeHWIA NOMOraeT YacTUYHO KOMMNEHCUPOBATL UCMONb30BaHMe 06b-
ema BMeCTO NMoLaan NoBepxXHOCTH, 1 MNO3TOMY 3HaqeHUs COP MeHbLUe OXUAAEMbIX;

- NOTEPU NpU Mycke KoMnpeccopa npy 6onee HA3KUX OKPYKaLWMUX TeMNepaTypax CTaHOBATCHA 3HAYNTENBHBIMUN 1
B HEKOTOPOI Mepe KOMMNEHCUPYHT yBenuieHne COP npu CHUXKEHWW OKpYKaloWed TeMnepaTypbl (MPY HU3KMX OKpYKa-
IOWMX TemnepaTtypax), NoToMy 4To 3Ha4eHna COP MeHbLUe oXMaaeMbiX;

- pabota npubopoB ¢ 0OgHWM oTheneHuem Gonee oNTUMKU3MPORaHAa (MeHbLUEe 3anyckoe, Bonee BbicOKas TeMnepa-
Typa McnapuTens BO BCEX XONoAUNbHbIX Npubopax 6e3 HU3KOTeMNepaTypPHbIX OTAEeNeHWNA).

Pss = Pssm | 14 Tat = Tam |-
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MpunoxeHne OA
(cnpaBo4Hoe)

CBE,EI,EHHH O COOTBETCTBMA CCbINOYHbLIX MeXOAYHapoaAHbIX CTaHOapTOB
HauyMOHanNbHbLIM CTaHgapTam

Tabnwuya OAA

Obo3Ha4eHve cCblNoYHoro CreneHb 0OBo3Ha4eHme 1 HauMeHoBaHWe COOTBETCTBYIOLLErO HaUWOHaNbLHOro
MeXJyHapoAHOro cTanfapTa COOTBETCTBMA cTangapta
IEC 62552-1:2015 IDT MOCT P M3K 62552-1—2018 «[Npubopbl xonoguneHble 6bITOBLIE. Xa-
pakTepuUCTMKN U MeToAabl ncnbiTaHniA. YacTte 1. Obwme TpeboBaHus»
IEC 62552-2:2015 IDT MOCT P M3K 62552-2—2018 «[Npubopbl xonoguneHble 6bITOBLIE. Xa-
paKkTePUCTMKN 1 METOAbI UCMbiTaHui. YacTe 2. TpeboaHus K pabounm
XapakTepucTuKkam»
MpumeyvaHne — B HacToAwen TabnuLe MCNoONbL30BaHO cregyoLee ycrnoBHoe 0603HaYEHNE CTENEHU COOT-
BETCTBUS CTAHLAPTOB:
- IDT — naeHTUYHbIE CTaHaapThl.
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YOK 621.57-658.382.3:006.354 OKC 97.030 OKI 51 5110,
51 5620,
51 5681

Krioueekle crnoga: XapaKTepPUCTUKA SHepFOI'IOTPEBJ'IeHMFl AOMalUHWX XONoAUIbHWUKOB, MeTOdbl onpeneneHuns
XapaKTepucTukK, onpeaeneHne obwema
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