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HALULMWOHANBbBHbBIN CTAHAAPT POCCUWNCKOW SGELEPALWNU

OXNAAUNTENN XWAKOCTEN MPOMbILWAEHHBIE BBICOKOTEMMNEPATYPHbIE
HA BA3E XONO0ANNBbHbBIX MAPOBbIX KOMMNPECCNOHHBIX MALWWH

Tpe6GoBaHUsA K 3HAUEHUsIM MoKa3aTesiell aHepreTUUeckoii aPPEKTUBHOCTU
M MeToabl UX pacyeTa

Industrial liquid coolers of high-temperature based on refrigeration steam compression machines.
Requirements for the values of energy efficiency indicators and methods of their calculation

Jata BBefeHnsa — 2023—02—O01

1 O6nactb NpUMeHeHus

HacTtoawwnin ctaHgapTt yctaHaBnvMBaeT TpeboBaHUA K 3HAYEHUAM nokasaTesneli aHepreTmyeckon adpdek-
TUBHOCTM U MeTOoAaM pacyeTa 3TUX NokasaTenen ANsA BbiCOKOTEMNEpaTypPHbIX MPOMbIWJIEHHbIX OXnagutenei
XNAKOCTU (fanee — oxafuTenun XWAKOCTU) C HOMUHaNbHOW X0N040NPON3BOANTENIBHOCTLIO HE 60nee 2 MBT.

CTaHfapT pacnpocTpaHsaeTcs Ha oxXnafuTenn XUAKOCTU, OCHalleHHble KOMMPEeCCOPHO-KOHAeHcaTop-
HbIMW arperataMum C KOMnpeccopamunm O6GbLEMHOIO AeWCTBUA U NpefHa3HaYeHHble ANS NOSIYYEHUS Ha BbiXo4e
oXNaXAeHHOl BoAbl C TemnepaTypoli B agnanasoHe 2 °C — 12 °C. KomnNpeccopHO-KOHAEHCATOPHbIEe arperatbl
B COCTaBe oxJlagutenei XuAKOCTU MOTyT 6biTb OCHalWeHbl BCTPOEHHbBIMU CpeAcTBamMu A1 NepeoxnaxaeHus
XWAKOTO XslagareHta M BkAwYaTb Kak OAUHOYHbIE OA4HOCTyNneH4YaTble KOMMNpPeccopbl, Tak U O4HO- U ABYXCTY-
neHyaTble KOMMpeccopbl.

CTaHfapT He pacnpocTpaHAeTCcA Ha oxaafuTenn XWLKOCTU C UcnaputesibHbIMWU KOHAeHcatopamu, a
Takxe Ha oxnaguTenu XuAKocTn ¢ abCopOLUMOHHBIMU XOMOANNBHLIMY MallUHaAMW.

2 HopmaTuBHbIE CCbI/IKM

B HacToAwem cTaHgapTe UCNONb30BaHbl HOPMATUBHbLIE CChIJIKM Ha criefylolwme ctaHfapThl:
FOCT 24393 TexHuka xonoamnoHasa. TepMuUHbl 1 onpepeneHus

FTOCT EN 378-1 CucTteMbl X0n0A4WU/bHble U Ten/soBble Hacocbl. TpeboBaHNAa 6€30MacHOCTM M OXpaHbl

okpyxatwei cpegbl. Yactb 1. OCHOBHble TpeboBaHWA, onpegeneHns, knaccugukaums n Kputepum Bolbopa
FOCT ISO 817 XnapgareHTbl. Cuctema o603HavYeHui

FOCT P 58644 Komnpeccopbl M KOMNPECCOPHO-KOHAEHCATOPHbIE arperatbl Xo/104UNbHbIE. MeToAbl UcC-

NbITaHWIA MO OoNpeAesieHnio OCHOBHbLIX XapaKTepucTuk. YacTb 2. KOoMNpeccopHO-KOHAEHCATopHble arperatbl
XonoaunbHble

MpumMmeuyaHne — lpu NOMb30BAHUM HACTOSILLMM CTaHAAPTOM Lieslecoo6pasHo NpoBEPUTHL AECTBUE CCbINIOYHbIX
CTaHAapToB B MHIOPMALMOHHOW cnucTemMe 06LLEro Nosib30BaHUs — Ha oduLManbHOM caliTe defiepasibHOro areHTcTBa no
TEXHWYECKOMY PEerysiMpoBaHuio U MEeTPOsIOrMn B CETU VIHTEPHET Wn No eXerofHoMy MHGopMaLMoHHOMY ykazaTesnto «Ha-
LMOHA/bHbIE CTaHAAPTbI», KOTOPbI/ OMy6/IMKOBAH MO COCTOAHMIO Ha 1 AHBaps TEKYLLEro rofa, v rno BbiMyckaM exemecsy-
HOTO MH(DOPMALMOHHOTO ykasaTens «HauuoHanbHble CTaHAapTbl» 3a TEKYLUWA rof. Eciv 3aMeHeH CCblIoYHbIN CTaHAapT,
Ha KOTOpbLIi faHa HeAaTupoBaHHasi CCbIKA, TO PEKOMEHAYETCA MCMOMb30BaTh AECTBYIOLLYI0 BEPCUIO 3TOrO0 cTaHaapTa
C YUYETOM BCEX BHECEHHbIX B AHHYID BEPCUIO M3MEHEHUIA. ECMIM 3aMEHEH CCbIJIOYHbIV CTaHAApT, HAa KOTOPbIA AaHa Aatu-
poBaHHas ccblfika, TO PEKOMEHAYETCA MCMOMb30BaTh BEPCUIO 3TOFO CTaHAApTa C YKasaHHbIM BbIle FOLOM YTBEPXAEHUS
(NpuHsTWS). ECnn nocne yTBEPXAEHNS HACTOSILLEr0 CTaHAapTa B CCbI/IOYHbIN CTaHAAPT, Ha KOTOpLI faHa faTMpoBaHHas
CCblSiKa, BHECEHO M3MEHEeHMWe, 3aTparmBaioLLee NosIOKEHNE, Ha KOTOPOE faHa CCblika, TO 3TO MOJIOKEHNE PEKOMEHAYETCS
NpYMeHsTb 6e3 yyeTa JaHHOro M3MeHeHus. Ecnu ceblloyHbIl cTaH4apT OTMEHEH 6e3 3aMeHbl, TO MOJIOKEHVE, B KOTOPOM
[laHa ccbl/ika Ha Hero, peKoMeHAyeTCs NPUMEHATb B YacTW, He 3aTparuBatoLLeil 3Ty CCblky.

M3pgaHune odmumnanbHoe
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3 TepMuHbI U onpeaesnieHus

B HacTodwem cTaHgapTe npuMeHeHbl TepMuHbl no FTOCT 24393, TOCT EN 378-1, a Takxe cnepgywoluiume
TEPMWUHbI C COOTBETCTBYHLWNMMN ONpeaeneHnamu:

3.1 KOMNPECCOPHO-KOHAEHCATOPHbIN arperat (condensing unit): ArperaTt, BK/IWYalWWiAn OAUH WUAn
HECKO/MbKO (PYHKLMWOHA/NbHO M KOHCTPYKTUBHO 0O6beAMHEHHBIX KOMMNPECCOPOB, KOHAEHCATOPOB, XUAKOCTHbIX
pecuBepoB (B ciyyae Heob6Xo4MMOCTN), NpeAHa3HaUYeHHbIl AnA ob6ecnevyeHUsa paboTbl OxnaAnMTensa XuULAKOCTU
N CHabXEeHHbI COOTBETCTBYHLW MM 060pYyL0BaHNEM.

3.2 xonopgonpoussoauTenbHoCTb Q (refrigerating capacity): Npon3BegeHne maccoBoro pacxoga xna-
JareHTa yepe3 KOMNPECCOPHO-KOHAEHCATOPHbIA arperat Ha pasHOCTb MeXAy YAeNbHOW 3HTanbnuei xnapga-
reHTa Ha BXo4e B KOMNPEeCCOPHO-KOHAEHCATOPHbIW arperart ¢ y4ueTOM neperpeBa xsajareHTa Ha COOTBETCTBY-
IOLWY0 BeNMUYMHY, NMpeBblllalwWwyn TemnepaTtypy TOYKM pPOCbl Ha BcacbiBaHum (cMm. Tabnuuy 1), n yaenbHow
3HTaNbMNUEN XMUAKOTO x/ajareHTa Ha BbIXO4e M3 KOMMNPECCOPHO-KOHAEHCATOPHOro arperara.

3.3 nepeoxnaxpgeHue (sub-cooling): PasHoCTb MexAy TemnepaTtypoin KuneHwsa xnagareHta npu gasne-
HWW, paBHOM [aB/IEHUI Ha BbIXO4eE U3 KOMMNPECCOPHO-KOHAEHCATOPHOro arperara, ¥ TemnepaTypoil Xuakoro
XnagareHTa Ha BbIXxo4e U3 KOMNPEeCCOPHO-KOHAEHCATOPHOro arperara.

3.4 neperpesB (superheat): Pa3HoCcTb Mexay TeMmnepaTypol napa xjaajareHTa Ha BXxofe B KOMnpeccop-
HO-KOHAEHCATOPHbIA arperaTt u TemnepaTypoli TOUKM pOChbl xajareHta npu AaB/ieHUU, paBHOM JaBNeHU0 Ha
BXO4€Ee B KOMMNPECCOPHO-KOHAEHCAaTOPHbIW arperar.

3.5 noTpebnsiemasa mMowHocTb P (absorbed power): MowHocTb, Heo6xoaumas ans paboTbl oxnagu-
Tens XUAKocTu.

3.6 xonoAannbHbIA Koa(pduruneHT; COP (coefficient of performance, COP): OTHOWeHNe X0/040MpPoO-
M3BOANTENBHOCTM K MOTPe619eMoli MOLWHOCTH.

3.7 KO3(h(PpuyneHT Cce30HHOW aHepreTuyeckoin adcekTuBHocTn; SEPR (seasonal energy
performance ratio, SEPR): OcpefiHEHHOe 3HayeHWe rof0BOW NOTPpebHOCTU B Xo/04e, NOAeNleHHOe Ha rofo-
BYIO NOTPEe6HOCTb B NOABOAMMON K OX/TAfUTENI0 XUAKOCTU SHEPTUN.

4 O603Ha4YeHUs 1 CoKpalleHus

B HacToAuemM cTaHaapTe NpuMeHeHbl cneayllne 0603HaYeHUa U cokpalleHus:

d — NPOAO/IXNUTENbHOCTL paboThl, Y;

E — rogosas NoTpebHOCTb B aHepruu, kBT-u;

P — MOLWHOCTb, BT;

q — OTHOCUTeNbHasa NOTPebHOCTbL B XO04€;

Q — XO0/I04,0NPOU3BOAUTENBHOCTL, BT;

t — Temnepartypa, °C;

amb — oKpyXxamwuas cpega;

cor — CKOppeKTUpoBaHHOEe 3HayeHwue;

dm — Tpebyemoe 3HavyeHwue;

low — HWXHWN;

A, B,CunbD — HOMMHaNbHbLIE YC/I0BUS,

i — MNOpPAAKOBbLIA HOMEpP 3HAYeHWUsA TemnepaTypbl;
R — HOMWHasIbHOE 3HayeHue;

HT — BbICOKWI YypOBEHb TemnepaTypbl KUNeHus;
MT — CpeAHnit ypoBeHb TeEMNepaTypbl KUNEHUS;
COP — XONOANNbHBIA KO3(D PULNEHT;

CR — KO3(P P MUNEHT Harpysku;

SEPR — KO3(p(PMUNEHT CEe30HHOIK aHepreTnyeckoir apeKTUBHOCTHU.

5 MMapameTpbl ANs NPeAcTaB/IeHNs NPoU3BOAMTENIEM OCHOBHbIX XapaKTepUCTUK

Mpon3BoauTeNnb NpefcTaB/sieT OCHOBHble XapakTepUCTUKN oxnafutenein XuUaKoCTM Npu 3HAYeHUs X na-
pameTpoB, NpMBeAEHHbIX B Tabnuue 1.

2
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Ta6nuua 1— 3HayeHuUs NapameTpoB, WUCMOMb3yeMbIX A NPEeACTaBEHNs OCHOBHbIX XapakTepucTUK oxnaautenei
XUAKOCTY

Temnepatypa napa Ha BXo4e B KOMMNPECCOpPHO-
XnagareHt KOHAEHCATOpHbI arperat Ha BcacbiBanuu, °C, nm
neperpes Ha BcacbiBaHuu, K

ranoreHcofepxallyme yriepoabl, YrneBoAopoabl U CMecu Ha ux
OCHOBe

20 °C vim 10 K

R717 5K
R744 10 K

6 Obwme TpeboBaHUS

OCHOBHble XxapakTepucTukn oxnaguteneli XnAKocTn AO0MXKHb ObiTb NpeacTaBaeHbl B TabNNYHOM uan B
rpacuyeckom Buae cornacHo 7.3. VHchopmaumio 0 xapaktepuctukax oxnaguteneii XnUakocTu 3a npegenamu
[ONYyCTUMOrO Anana3oHa ero MCnosib30BaHnA He NpPeAcTaB/IAoT.

OCHOBHblE XapakTepuCcTUKN oxagnuTenen XMAKoCTM NPMBOAAT NPU CTaHAAPTHbIX YCAOBUSAX UCNbITaAHUN
cornacHo taébnuue 3.

[Ona pacyeTa xapakTepucTuk Npu ApPYyron TemnepaTtype napa Ha BcacbiBaHuu/neperpese u npu Apyron
CKOpPOCTW BpalLeHWs NPUBOAHOIO Bana Komnpeccopa AO0/XHbl 6biTb NpUBEAEHbl NONPaBoOYHble KO3 PuLmneH-
Tbl cornacHo pasgeny 11.

XnapareHTbl 0603Ha4valT B cooTBeTcTBUM ¢ TOCT ISO 817. O6aA3aTeNbHO yKa3biBalOT UCTOYHMUK, U3 KO-
TOPOro B3ATbl TEpPMOAMHAMNYECKME CBONCTBA X/ajareHToB.

PekomeHayeTca NpUBOAUTL NpUMeEp, UNNKOCTPUPYIOLWMA pacyeT OCHOBHbIX XapakTepucTuk ¢ UCNob30-
BaHWEM MONPaBOYHbIX KO PULNEHTOB.

JonyckaeTca npepcrtaBneHWe AONOSHUTENbHOW WHGOpMauuK, TakoW, Hanpumep, Kak onucbiBaeMbli
06bem, Yncno LUAMHAPOB W AManasoH CKOPOCTEed.

7 OCHOBHbIe XapaKTepUCTUKN

7.1 O6wure NOAOXEHUSA

MpuBOANMbIE XapaKTEPUCTUKM AO/KHbI COOTBETCTBOBATbL MH(OpPMAaLWK, NONyYeHHOW B pesynbTaTe uc-
MbITAHWIA KOMNPECCOPHO-KOHAEHCATOPHbIX arperaTtoB oxnaguteneil XmaKocTu, NpoBeLeHHbIX B COOTBETCTBUMN
c FOCT P 58644.

XapaKTepucTukn J0MKHbI 6bITb NpeacTaB/ieHbl, Kak ykasaHo B pasgene 9 u:

- AN CaNIbHUKOBbLIX KOMMNPECCOPOB NPW HOMUHANILHOM uYnc/ie 060POTOB NPUBOAHOTO Bana;

- Ans 6eccanbHUKOBbLIX U FepMeTUYHbIX KOMMNPECCOPOB MPM HOMUHAMbHbIX HacTOTe M HanpsXeHuu B
ceTu 3N1eKTponuTaHus NPUMBOAHOIO ABUraTens Kkomnpeccopa.

7.2 XapaKTepuUCTUKN NMPnN 4HaCTUYHOW Harpyske

XapaKkTepucTuUKM Npyu 4YacTUYHOW Harpyske npeAcTaBnslOT caefylouwmm ob6pa3om:

- Ha KaXAoM ypOBHe Harpysku gns oxnagutenei XMAKOCTU € 2- AN 4-CTyneH4YaTblM peryinpoBaHuem
NPOM3BOANTENBHOCTU, HANpUMep, NyTeM NepekpbiTUSA JIMHUW BCacbiBaHUA, a Takxe ANSA arperatoB c 6onee
4yeM OAHMM KOMMPEeccopoM Wau ANSA arperatoB, OCHal,eHHbIX MHOTOCKOPOCTHbIMMW ABUraTenamu;

- Ha MakcuMa/lbHOM, MUHUMa/NbHOM U N0 MeHbLUEeli Mepe Ha OHOM MPOMEXYTOYHOM YPOBHAX Harpysku
BHYTPY Auana3oHa perynupoBaHusa ANa oxnagutenei xnakoctun ¢ 6onee 4em 4eTbipbMA CTyNneHAMU perynu-
poBaHUA NPOU3BOAUTENBHOCTU UM WHBIM CNOCOGOM perysinpoBaHMsa NPou3BoAUTENIbHOCTY (Hanpumep, nnas-
HbIM M3MEHEeHMeM yucna o60poTOB NPUBOAHOIO ABUraTens Komnpeccopa).

B cnyvyae, ecnim B npomMexyTkax mMexay NpuBoOAWMbIMU 3HAYEHUSAMU XapaKTepucTuka MeHSAeTCA Hesun-
HenHo, yKka3biBalOT MeTo4 MHTEPMONALMY, KOTOPLIA NO3BONSAET onpefensaTb NPOMeEXYTOUHble 3Ha4YeHNs xapak-
TEPUCTUKN C MOTPELIHOCTbIO B NpeAenax fOMYyCKOB.

JONoNHNTENbHO NPUBOAAT XapaKTepUCTUKU MPW 4acTUYHOI Harpyske gns pacyetra SEPR B cooTBeT-
CTBUW C NPUNOXEHNEM A.
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7.3 lMpepacTaBneHne XxapakTepuUCcTUK B BUAE TaGnuvL, uim rpadukos

MpepcTtaBnseMmble B Tab/IMYMHOM MAKM rpachmMyeckoM BULE XapaKTepPUCTUKN LOSIKHbI coAepXaTb:

- 3HA4YeHMUs X0/N10A40NPON3BOANTENBHOCTU, CUMTLIBAEMbIE C rpaduka ¢ NorpewHocTbio He 6o1ee 2 %;

- 3HauyeHus noTpebAEemMOil MOWHOCTU, CYUMTbIBAEMbIE C rpadmka C NOrPeELWHOCTLI0 He 6onee +2 %;

- 3Ha4YeHuUs TemnepaTypbl KuneHusa/Temnepartypbl TOYKA POCbI NPW faBME€HWN BcacblBaHWA C UHTepBa-
nom He 6onee 5 K.

7.4 OnpepgeneHne NOTpPe6/IAEeMO MOWHOCTU OXJlagnTenen XUaKocTu

7.4.1 Oxnagutenn XwWAOKOCTWU, OCHalleHHble KOMIMPECCOPHO-KOHAEHCATOPHbIMUK arperatamm c
npuBOAOM KOMMpeccopa OT afiekTpoaBuratesns

MoTpebnsemMas MOLWHOCTb COCTOMT M3 3/1IEKTPUYECKON MOLWHOCTM ABuratens(eit) komnpeccopa(os),
MOLHOCTH BeHTUNaATopa(oB), Hacoca(oB) U APYrMX 3NeKTPUUYECKUX BCNOMOraTeibHbIX YCTPOUCTB.

7.4.2 OxnaguTenun >XuUAKOCTW, OCHal,eHHble KOMMNPECCOPHO-KOHAEHCATOPHbIMWU arperatamm c
NpMBOAOM KOMMpeccopa OT 3/1eKTpoABuUratesns ¢ peryimpyemMbiM 4ncjiom o60poToB

DNeKTPUYECKY MOLLHOCTb OMpeAensdlnT Ha KneMMax npeo6pasoBaTesisi 4acToTbl UKW APYTUX CPEeACTB
ANs perynmpoBaHusa yncna o60poToB.

7.4.3 Oxnagutenn XwWAOKOCTW, OCHaW,eHHble KOMIMPEeCCOPHO-KOHAEeHCATOPHbIMU arperatamm c
BHELWHMM NMPUBOAOM KOMMNpeccopa 6e3 anekrpoaBuratens

MoTpebnsiemass MOWHOCTb COCTOMT U3 MOLWHOCTU Ha MPUBOAHOM Basly KOMMpeccopa, MOLLHOCTHU
BEHTUNATOPa(0B) U APYTUX 3NEKTPUYECKNX BCNOMOraTeibHbIX YCTPONCTB.

8 TpeboBaHMA K 3HAYEHUSIM MoKasaTesieil SHepreTnyeckom agpPeKTUBHOCTH
BbICOKOTEMMEPATYPHbIX MPOMbILW/IEHHbIX OX/1aguUTesNien XnaKocTm

8.1 O6wune NONOXEHUNA

B KkayecTBe OCHOBHOrMO nokasaTesifd aHepreTnyeckol apPeKTUBHOCTUN BbICOKOTEMMEPATYPHbIX NPOMbILL-
NEeHHbIX oxnaautenei XMAKOCTU, OCHaLLEeHHbIX KOMNPECCOPHO-KOHAEHCATOPHbLIMUK arperataMum ¢ KOMNpecco-
pamMn 06bLEMHOIO AENCTBUA, NCNONb3YIT KOS ULNEHT CE30HHON aHepreTnyeckoih adpdekTneHoctn SEPR.
3HayeHune SEPR paccunTbiBalOT B COOTBETCTBUU C MPUNOXeHneEM A.

B kauyecTBe BCNomoOrateslbHOro nokasaTens aHepreTMyeckom apekTMBHOCTM oxnaguTenein Xuakoctu
NCNOMb3YKT XONM0AUNbHBLIA KoadpduymeHt COP. 3HauyeHune COPcor paccyMTbiBaldT B COOTBETCTBUU C NpU-
HATOl CXeMOW perynvmpoBaHUs NPOM3BOAUTENbBHOCTU, KOTOPYIO ONWCLIBAKT B AOKYMeHTauuu (Hanpumep, uc-
NONb3YIT PEXUM «BKN./BbIKN.» ANA 60/5ee BbICOKOW CTyNeHW perysinpoBaHWs NPoOM3BOAUTENbHOCTU BMECTO
nepekntoyYeHnsa Mexay CTyneHamu).

8.2 TpeboBaHUA K 3HadyeHUsAM KoadpuumeHTa CE30HHOW SHeproaddekTMBHOCTM A4
BbICOKOTEMMEPATYPHbIX NPOMbILNEHHbIX OXagnuTenei XnaKkocTtm

MUHUMaNbHblEe 3HAYEHUSI KOa(pULMeHTa Ce30HHO aHeproadekTueHocTM SEPR ANns BbicokoTeMmne-
paTypHbIX NPOMbILNIEHHbIX OXNaauTeNen XMAKOCTM NpueBeaeHbl B Tabnuue 2.

Tabnuua 2 — 3HavyeHua koadduumneHTa ce30HHOW aHeproadhcekTuBHocT SEPR gna BbicOKOTemMnepaTypHbIX Npo-
MbILWNEHHbIX oxnaauTeneli xugkoctun [1]

HomunHanbHasa xono4onpon3soauTesIbHOCTb,

Tun KoHAEeHcaTopa MuHUMansHoe 3HaveHne SEPR

KBT

Qa < 400 5,0

Bo3pgylwHoro oxnaxaeHus
0p>400 55
0Op <400 7,0
BogasaHoro oxnaxaeHus 400 < Opg < 1500 8,0
0A> 1500 8,5

MpunMmeyaHune — MuHMManbHoe 3HayeHue SEPR — nonydyeHHoe no pesynbTtartaM pacyeToB 3HAYeHUEe, OKpYy-

rIEHHOE [0 fBYX 3HAKOB Moc/ie 3ansToii, KOTOPOoe yKa3biBaloT B TEXHUUYECKON AOKYMEHTaLWN.
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9 CtaHOapTHblE PeXuMbl N YCTOBUSA UCMNbITaHUN

9.1 O6wue cBegeHus

CTtaHaapTHbIe YC/IOBUS WCMbITAHWA COOTBETCTBYKT 3HAYeHUAM, NpuBeAeHHbIM B Tabnuue 3, a Takxe
TemnepaType okpyxalouieint cpeabl cornacHo 9.3 AnA oxnagutenei XMAKOCTU C KOHAeHCATOpaMu BO34YLWHOTO
oxJlaxXgeHus n TemnepaTtype KoHAeHcauuu cornacHo 9.4 gnsa oxnaguteneil XMAKOCTU C KOHAeHcaTopamu BO-
OAHOTO OXNaxAeHus.

Mo pe3ynbTatam MCNbITaHW NPeACcTaBASAT crefylline XxapakTepucTuKu:

- X0N040NPOU3BOANTENBHOCTD;

- Be/IMYMHA MepeoxfaXAeHUsa Ha BbiXOoAe U3 KOMNPEeCCOPHO-KOHAEHCATOPHOro arperara;

- notpebnsemMas MOLWLHOCTb, BK/AOYas MOWHOCTb Ha knemmax npusogHoro(bix) pAsuratens(ei)
BeHTUnsTopa(oB), Hacoca(oB), U MOWHOCTb MPOYEro 3/71eKTpoo6opyaoBaHNs, YCTAHOBMEHHOrO MPOW3BOAM-
Tenew;

- COP.

Mo 3anpocy Ao/XHa 6bITb AOCTYNHA cneaywlWas AONO/HUTENbHAA MHpopMayns:

- npejenbHble 3Ha4YeHUss (MUHUMAaSIbHbIE U MaKCUMaJsibHble) TeMnepaTypbl HApPYXHOTo BO3AyXa WAW OX-
naxparwllen Boabl Npu akcnayaTauuym oxnaguteneit XuaKocTu;

- AN oxnapuTteneill XUAKOCTM C KOHAeHcaTopaMu BO3AYLIHOIO OX/JIaXAEHUs: pacxoj Bo3dyxa yepes
KaXAblil N3 KOHOEHCATOPOB;

- Ans oxnaguTeneli XMAKOCTU C KOHAEHCATOpaMu BOASIHOTO OX/N1aXAeHUA: pacxof BOAbl Yepes3 Kaxabli
U3 KOHAEHCATOPOB W NOTepu AaBneHus BoAbl (rMapaB/nyeckoe COMPOTMB/IEHUE) B OXJlaxgawlWem TpakTe
KaXx[0ro M3 KOHAEeHCaTopOoB.

9.2 CTaHpapTHbIe YC/I0OBUSA UCMbITaHUM
Mpun ncnblTaHMAX AOMXKHBI 6bITb 06ecneyeHbl CTaHAapTHbIE YC/I0BUA cOorflacHo tabnuue 3.
Ta6nnuya 33— CraHgapTHble YC/I0BMA MCMbITaHWUIA

O6nacTb NPUMEHEHNA oxnaguTeneii XnakocTn
CTaHfapTHble ycnoBus

CpepgHeTemnepaTtypHbIii xonoa BbicokoTeMnepaTypHblii Xonoa
(MT) (HT)
Temnepatypa kuneHus, °C, Temnepartypa TOYKMA POChI 10 5
npu gaBneHny BcacbiBaHUs
TemnepaTypa napoB Ha BcacbiBaHuu, °C/neperpes na-
patypa nap perp 20/10 nm 51> 20/10 nm 51)
poB Ha BcacbkiBaHuu, K
MpymeHAT A8 AnanasoHa TemnepaTyp kunexus, °C -20 <t<-5 t>-5
TemnepaTypa OKpyxalolei cpegbl Ana oxnagutenei
XWOKOCTU C KOHAeHcaTtopamMu BO3AYLIHOTO OX/J1ax- CornacHo 9.3

feHuns

TemnepaTypa KOHAEHcaAUWM AN oxnagutenein xua-

CornacHo 9.4
KOCTW C KOHAEHCcaTopaMn BOAAHOIO OX/1axXAeHns

1) Ans R717.

9.3 Oxnlagutenu XMAKOCTU C KOHAeHcaTopaMn BO3AYLIHOINO oxnaxaeHus

9.3.1 O6wmre NonoxeHus

XapakTepucTukn oxnagutenein XnULKocTn AOMKHbI COOTBETCTBOBATb TEMNepaType OKpyxallen cpegbl
32 °C. lpu aTom oroBapuBalT, YTO NPUBOLUMbIE XapaKTEPUCTUKM MOTYT BbiTb NOAYYEHbl TONBLKO MNPU YUCTbIX
HapyXHbIX NMOBEPXHOCTAX KOHAEHCATOPOB BO3AYLWHOINO OXaXAeHNS.

[JaHHble 0 xapakTepucTnkax AO/DKHbI 6bITb TaKXe NpUBeAEHbl NpU TemnepaTypax okpyxawuwelh cpegbl:
32 °C, 25 °C n 43 °C, ecnu oxnagnTtenb XNAKOCTN npegHasHayvyeH AN paboTbl Npu 3TOW TemnepaType.
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9.3.2 [faHHble gna pacyeta SEPR

Oxnagutenun XnAKocTu Xono40MNponu3BoOANTENBHOCTLIO CBbilwe 200 KBT ansA cpefHen TemnepaTtypbl Ku-
neHnsa n cebilwe 400 kBT gNns BbICOKOW TemnepaTypbl KMNeHMsA npu TemnepaType okpyxatuieii cpegbl 32 °C
cuuTalT arperatamu 60/bLWOK X0N040NPON3BOANTENBHOCTN.

XapakTepucTukn oxnagutenen XuUAKoCTU 60NbLIOK XON040NPON3BOANTENBHOCTU AOJ/IXKHbI ObITb 3aB-
NeHbl Npu TemnepaTypax okpyxatuen cpegbl: 32 °C, 25 °C, 15 °C, 5 °C n 43 °C, ecnu arperart npegHasHauyeH
ans paboTbl Npu 37Ol TemnepaTtype.

3HauveHne SEPR wn rogoByt notpebHocTb B aHepruun (E) paccuntbiBaloT cornacHo npunoxeHuto A. 3Ha-
yeHne COPcor paccunTbiBalOT B COOTBETCTBMM C NPUHATON CXEMOW perynnpoBaHuWss NPoOu3BOAUTENbHOCTH,
KOTOpYl ONucbiBalOT B AOKYMeHTauuu (Hanpumep, UCNOAb3YIOT PEXUM «BKA./BblkN.» ANA 6onee BbICOKOW
CTYNeHn perympoBaHnusa nNnpon3BoLANTENIbHOCTM BMECTO NepPekNtiovYeHnsa Mexay CTyneHamu).

9.4 OxnaAuTenun XUAKOCTU C KOHAeHcaTopamMu BOASHOIO OXJ1aXAeHus

XapaKkTepucTMKM KOMMPECCOPHO-KOHAEHCAaTOPHOro arperata A0J/IXXHbl COOTBETCTBOBATb CTaHAapTHON
TemnepaTtype KoHAeHcauuu/Temnepartype Touyku pocbl 40 °C npu gaB/ieHUW, PaBHOM AaB/IEHUI0 HarHeTaHus
Ha BbIXO4e W3 KoMMpeccopa.

TemnepaTtypa oxfnaxgatmuwein Bogbl Ha Bxode B arperart gosixHa 6biTb paBHa 30 °C, ko3 uumeHT 3a-
rpA3HeHNa oxnaxpgatuwero Tpakta 5 « 1CI5m2 mK/BT.

10 JonycTuMble OTK/IOHEHUA

3HayeHUa JONYCTUMbIX OTK/IOHEHWUI XapaKTepuCTUK arperata OT 3asB/IEHHbIX NPOU3BOAMTENEM Ha OC-
HOBaHUW pe3ynbTaTOB U3MeEPEeHU Npu UCNbITAHUSAX B CTaHAAPTHbIX YCNOBUAX cornacHo Tabnuue 3 npuBeje-
Hbl B Tabnuue 4.

[aHHble OTKIOHEHUS MO3BOMAKT y4nTbiBaTb pa3bpocbl NnapaMeTpoB TEXHOJIOTMYECKUX MPOLLECCOB U Xa-
paKkTepuUCTUK KOMNAEKTYILWMUX Npu U3roTOB/EHUN arperaTos.

dakTMyeckne 3HayYeHUA X0N040NPOU3BOAUTENBLHOCTU WM MACCOBOrO pacxofa xjajareHta, a Takke
3HayeHne COP [0/IXHbl COCTaB/SATb B NPOLEHTAX OT 3asB/IEHHbIX 3HAYEHUIA He HUXe, YeM yKa3aHo B Tabnu-
ue 4. dakTnyeckoe 3HayeHue noTpeb6AsiEMOl MOLLHOCTU AO/DKHO COCTaB/ATH B NPOLEHTaX OT 3asiB/IEHHOrO
3HAaYeHUs1 He Bbllle, YeM yKa3zaHO B Tabnuue 4.

Tabnuya 4 — [onycTuMblie OTK/IOHEHUSA

O6nacTb npumMeHeHna oxnagntena XnakocTtn

XapakrepucTuka

CpegHue Temmnepartypbl Bbicokne Temnepartypbl B ycnoBusAx 4acTuyHoi
Kunenus, % KuneHna,% Harpysku,%
Xonogonpon3soanuTeIbHOCTbL nnm
AONDOUSBOA ) 90,0 92,5 87,5
MaccOBbIl pacxof xnagareHta
MoTpebnsemass MowHOCTbL1) 110,0 107,5 1125

1) fonycTumasn BenmumHa COP BO Bcex cnyyanx Ao/mkHa ObiTb He Hxe 90 % OT 3aAB/IEHHOI0 3HAYEeHUS.

11 lNonpaBo4Hble KO3 PULMEHTDI

11.1 MMeperpesB

MonpaBoYHble KOS ULUEHTbI, NPUMEHSAEMbIE [ pacyeTa XxapaKTepucTuK oxnaguTens XuWAKocTu,
CBfA3aHHbIX C neperpeBom (cM. pasgen 6), oTAnyaKwlWMmca oT CTaHAapTHOTO, BKIOYAlOT:

a) Koa(ppnuMeHT N3MEeHEHNA X0040MPOM3BOANTENBHOCTM (MM MAaccoBOro pacxoja xjagareHra) B 3a-
BWCUMOCTW OT BeJIMYMNHBLI Neperpesa;

6) KO3 PULMNEHT N3MEHEHNS NOTPE6AAEMON MOLWHOCTN B 3aBUCUMOCTM OT BE/IMYMHLI Neperpesa.

MonpaBoYHble KO PUUNEHTBI UM MeToh pacyeTa XapakKTepuUCTUK Npu pasInYHbIX 3HAYEHUAX nepe-
rpesa A0J/KHbl ObITb OCHOBaHbI Ha 3KCNEPUMEHTa/IbHbIX JaHHbIX.

6
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11.2 Ywncno o6o0poToB NPMBOAHOIO Basla KoMmnpeccopa

MonpaBoYHble KO3 (ULUMEHTHl ANS pacyeTa XapakTepUCTUK OXSaguTens XUAKOCTW NpuU pas/inyHbIX
3HauYeHUax yncna o60poTOB MPUBOAHOrO Bana komnpeccopa (CMm. 7.1) LO/MKHbI BKAKYATh!:

a) KO3 (PULMEHT N3MEHEHNSA XON040NPON3BOAUTENBLHOCT (UM MAcCOBOT0 pacxoja xjajareHra) B 3a-
BUCUMOCTMN OT pas/IMYHbIX 3HAYeHUl yncna o60poOTOB NPUBOJAHOrO Basa KoMnpeccopa;

6) K03t PUUMEHT N3IMEHEHMNSA NOTPEOBNSAEMON MOWHOCTM B 3aBUCMMOCTM OT Pa3NIMyHbIX 3HAYEHUIA Yucna
060pOTOB NPMBOAHOIO Basa KoMnpeccopa.

[aHHble nonpaBoYHble KO3 PULNEHTbI HE MPUMEHSAIT ANA OXNafuTenei XnAKoCcTU, OCHaleHHbIX 6ec-
Ca/lbHUKOBbLIMU N TEPMEeTUYHbIMKU KOMMpeccopamu.
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MpunoxeHve A
(ob6s13aTeNIbHOE)

Pacuet SEPR

Al O6Lme NoMoxXeHns

DHepreTnyeckyto apheKTMBHOCTb OXN1aamTenen XMaAKocTn NPpMBOAAT NPU O4HOM BapmaHTe HOMUHAa/bHbIX YC/10BUA
AN oxnagutenei XnAKOCTM Manoil MOLHOCTU WM NPU YeTblpex BapuaHTax HOMUHa/IbHbIX YCI0BUIA ANA oxnaguTtenei
XNAKOCTM Gonblioi MowHocTK (cMm. 9.3), a Takke C MOMOLLLI pacdeTa Ko3a(hguumeHTa Ce30HHON 3HEepreTM4eckon ad-
dekTnBHOCTM SEPR Ha OCHOBE YeTbipex BapuMaHTOB HOMWHAa/IbHbIX YCNOBUIA.

MeToauka pacyeta BenmunHbl SEPR onucaHa Huxe.

3HayeHne SEPR paccunTbiBalOT Ha OCHOBe 3HauveHuin COP, onpefenieHHbIX nNpu paboTe AN yYeTbipex BapuaHTOB
HOMUHaNbHbIX ycnosuii A, B, C n D, cm. Tabnuuy A.1. 3TOT pacyeT BbIrAagMT cneayowmm obpasom:

MoTpe6Hy0 X0/1040MPON3BOAMTENBHOCTL MPU 3afaHHOW TemnepaType OKpyxallein cpefbl paccymTbiBalOT MO
opmyne (A.9) ansa cpegHux Temnepatyp kunenunsa (MT) n no dopmyne (A.7) AN BbICOKMX Temnepatyp kuneHus (HT).

Mpy nnaBHOM peryaMpoBaHWM XOMN0A0NPOM3BOAUTENLHOCTU A8 COOTBETCTBYIOWEro 3HauyeHus notpebHol xono-
JonponsBoguTenbHoCcT 3 %, onpeaeneHHoro npy AaHHOW TemnepaType OKpyXatLliei cpefbl M 3afaHHOM BapuaHTe
HOMUWHabHbIX YC/10BUlA, 3HaYeHne COP npuHUMatoT HEU3MEHHbIM.

A.2 OxnaguTesnb XUAKOCTU 6e3 CUCTEMbI PEryIMPOBaHNS NMPOU3BOAUTENIBHOCTY

Ana oxnaguTtenei XWAKOCTW C BKIOUYEHUMEM/OTK/IIOYEHNEM CUCTEMbl PEry/iMpoBaHUsi NpovM3BOAUTENbHOCTU (T. €.
6e3 cucTemMbl perynnpoBaHns Npou3BoanTeNsHOCTH), 3HadeHne COP KoppeKTMpytoT ¢ noMoLbio KoadcpuumenTa 0,25 co-
rnacHo gopmynam (A.1), (A.2) u (A.3) NS BapuaHTOB HOMUHasbHbIX ycnosuii B, C u D.

[na BapnaHTa HOMUHaNbHbLIX YCNoBMiA A 3HayeHne COP He KOppPeKTUpYHT.

HoMuWHanbHOe 3HayeHne X0n1040NPOM3BOANTENBLHOCTY, NpeacTaBnsowee coboil X01040NPON3BOANTENBHOCTL AN1S
HOMUHaIbHbIX YC/IOBUIA NPV CTaHO4APTHON TemnepaType okpyXatwleli cpefbl, 0603HavatT Kak QR.

COPcor= COPR(1 -0,25 (1 - CR)), (A.1)
CR = QE 'q, (A.2)

p _ Or
COPco, ' (A-3)

A.3 Oxnaguntesnb XWOKOCTU C cuctemon CTyneH4yaToro peryampoBaHusa npon3BognTe/IbHOCTU

Mpy cTyneHyaTtom perynnposaHuy npoussoauTesibHocTn 3HadeHne COPcor Haxoadat nyteMm uHtepnonsumm COPR
n COPRiowans aAByx cocefHuX 3HauYeHuit X0n040MNpon3BOANTENLHOCTY B NPEANO/IOKEHUN OTCYTCTBUS YXYALLUEHUS Beu-
YnHbl COP, Unun € y4eToM BO3MOXHOCTU CHMXEeHUA BennynHbl COP npu nepexofe Ha paboTy C NOHWKEHHON Harpyskoi no
dopmyne (A.1), npuyem QR B aHHOM criyyae SABNSETCA 3HAYEHWEM BbIOGPAHHOIO Luara perysimpoBaHus NpousBoauTesb-
HOCTW.

(A-4)
Ta6nuua Al — VcxofHble AaHHble, HeobxoauMmble Ana pacyeta SEPR
HomuHanbHble
ycnoBust ’anb Qdm Or COPR OrJov OOPRjow OOPxx
A 32
B 25
c 15
D 5

A.4 Pacuet SEPR

Ana kaxaoro 3HauyeHus TemnepaTypbl OKpyxatwLlei cpefbl tambj, npueBegeHHoro B Tabnuue A.2, paccuuMTbiBaloT
3HaueHne COPcor. B nHTepBasiax Mexay ABYMs G/vmkaliluiMmMu 3HauYeHUsMU TeMnepaTypbl OKpyxatwLwein cpeabl ans ve-
TbIpEX BapMaHTOB HOMMWHaMbHbIX ycnoBuin A, B, C n D 3HauyeHne COPcory iMHERHO MHTepnonvpyrT. ONs 3HA4YeHUss TeM-
nepatypbl okpyxatouieii cpegpl tambj Huxe, yem gns BapuaHTa D, 3HaueHne COP  WIpUMHMMAOT paBHbIM 3HAYEHUIO AN

8
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BapvaHTa D, ANns 3HauyeHus TemnepaTypbl OKpyxawLeil cpeabl tambj Bbilwe, yem Ans BapuaHTa A, 3HayeHne COP npu-
HAMAlT paBHbIM 3HAYEHUIO ANS BapuaHTa A.

MokasaTenb SEPR paccumTbiBaloT € UCNO/Ib30BaHMEM 58 3HauyeHuidi npogomkutTensHocTn d pa6oTbl arperata B Te-
yeHue roga Npu COOTBETCTBYHOLLMX 3HAYEHUAX TeMNepaTypbl OKpyxatLeil cpeabl tambj, ¢ warom B 0guH rpagyc corsiacHo
Tabnuue A.2, ncnonb3lysa cnegyowime @opmysibl:

58
Z (Odm,j mdj)

SEPR =171 (A.5)

4™ tamb>32 °C:
Q~Qnj~dm " 1>

Ona *arb* 5 °C:
dm " °>8>
dm =°-6-
ana 5 °C < tamb < 32 °C:
am P w0240, (A-6)
Odmmjj ~dmj ' ORMJA, (A7)
(tambj ~5)
<ht ~ - 27— 0,4+ 0,6, (A.8)
odmutj ~dmj ' Qrhtiv (A.9)
Mexay BapuaHTamu A n B:
i (tambj 25)
OOPaxj -COPBcor ~{OOPBcor -COPA) (A.10)
Mexay BapuaHTamu B u C:
. (tambj ~ 15)
OOPcorj -COPCcor -(COPccor-COPBE 10 (A.11)
mMexnay BapuaHtamu C u D:
(tambj
COPcory -COPO cor -(COPOcor -CO P c>cor) 10 (A.12)
58
F_y {OdmJ -dj)
3 ,f{'&r&ﬁc y (A-13)

Tabnuuya A.2 — TemnepaTypa OKpyXatLleih cpedbl U NPOAO/MKUTENBHOCTL PaboThl OXNaAuTeNs Xuakoctu B Poccun
ons onpepenenna SEPR [1]

j tambj’ °C dju
1 -19 0,08
2 -18 0,41
3 -17 0,65
4 -16 1,05
> -15 1,74
6 -14 2,98
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MpoponxeHne Tabnuubl A.2

10

J
7

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

b} C

10

12
13
14
15
16
17
18
19
20
21

du
3,79
5,69
8,94
11,81
17,29
20,02
28,73
39,71
56,61
76,36
106,07
153,22
203,41
247,98
282,01
275,91
300,61
310,77
336,48
350,48
363,49
368,91
371,63
377,32
376,53
386,42
389,84
384,45
370,45
344,96
328,02
305,36
261,87
223,9
196,31
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OkoHuyaHue Tabnuubl A.2

i ranbj C dj.4
42 22 163,04
43 23 141,78
44 24 121,93
45 25 104,46
46 26 85,77
47 27 71,54
48 28 56,57
49 29 43,35
50 30 31,02
51 31 20,21
52 32 11,85
53 33 8,17
54 34 3,83
55 35 2,09
56 36 1,21
57 37 0,52
58 38 0.4
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Bubénnorpadusa

[1] PernameHT komucenn EC 2016/2281 ot 30 Hoss6psa 2016 1. 0 BbiNosHEHWUM AupekTuBbl EBponelickoro MapnameHTta
n Coseta EBponbl 2009/125/EC: OdumumnansHbiin xxypHan Eeponelickoro Cot3sa. 20.12.2016

YOK 621.574:006.354 OKC 27.200

KntoueBble cnoBa: oxaaguTesb XWAKOCTU NMPOMbILLIEHHbIi BbICOKOTEMNEPAaTYpPHbIA, aHepreTuyeckas agdek-
TUBHOCTb, NOTpebasiemMass MOWHOCTb, XO/IOAWU/bHbIA KO3 (PULUNEHT, Tpe6oBaHUSsA, MeTOAbl pacyeTa

Pepaktop J1.B. KopeTHukoBa
TexHunueckuii pegaktop W.E. Yepenkosa
Koppektop M.B. ByyHas
KomnbloTepHas BepcTka W.A. HanelikuHol

CpaHo B Habop 29.09.2022. [MognucaHo B nevaTb 05.10.2022. dopmaT 60x8418 TapHuTypa Apuan.
Yen. ney. n. 1,86. Yu.-usg. n. 1,68.

MoOAroTOB/IEHO HA OCHOBE 3/1EKTPOHHOI Bepcuu, NpeaocTaBeHHol pa3paboTunkoM cTaHaapTa

Co3aHo B eANHUYHOM ucnonHeHun B PrbY «PCT»
ON5 KOMMieKToBaHnsa defepasbHOro MHopMaLnMoHHOro oHaa ctaHiapTos,
117418 MockBa, HaxvmoBckuii np-T, A. 31, k. 2.
www.gostinfo.ru info@gostinfo.ru
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