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Mpeancnosue

Llenu, OCHOBHbIE MPUHLMNBI U OCHOBHOW NOPSAAOK MPOBEAeHUs paboT No MeXrocyaapCTBEHHON CTaH-
aaptusauyum ycradHosneHnbl B FOCT 1.0—2015 «MexrocygapctBeHHasa cucrema craHgaprtusaymm. OCHOBHbIE
nonoxxeHusi» u NOCT 1.2—2015 «MexrocynapcrseHHas cuctema crangaptusauuun. CtaHaapTbl Mexrocyaap-
CTBEHHbIE, MPABUMA U PEKOMEHZALMM N0 MEXTOCYAaPCTBEHHONW cTaHaapTuaauuu. MNpasuna paspaboTtku, npu-
HATKUSA, OBHOBNEHNUSA U OTMEHDIY

CeegeHus o cTaHgapTe

1 NMOAIrOTOBNEH Poccuiicknm coro3om NpeanpuATUin XonoaunbHON NPOMbILLUNEHHOCTU HAa OCHOBE COB-
CTBEHHOrO NepeBoja Ha PYCCKUIA A3bIK HEMELIKOSI3bIYHON BEPCUM CTaHAAPTa, YKa3aHHOTO B NyHKTE 5

2 BHECEH MexrocyaapCTBEHHbIM TEXHUYECKMM KOMUTETOM NO ctaHgaptudauyun MTK 271 «Xonoaune-
Hbl€ YCTAHOBKU»

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTU3aLMmn, METPONOrMK U ceptudmkauumn (Npo-
Tokon ot 30 aerycra 2017 r. Ne 102-IT)

3a NpuHATUE NPOroNocoBasnu:

KpaTKoe HanMeHoBaHWe CTpaHbl Koa CTpaHbl COKpau.|eHHoe HanmMeHoBaHue
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 HaLWoHanNbHOro opraHa fno craHaapTU3aLmm

AsepbaigxaH AZ AscTtaHgapT

ApMeHusa AM MuH3aKoHoOMUKKM Pecnybnvkn ApmeHns

Benapycb BY locctanaapT Pecny6nukn Benapycb

Mpy3uns GE lpyscTaHgapt

KasaxcraH Kz loccTangapT Pecnybnukn KasaxcTaH

Kuprusus KG KblprelactaHgapT

MongoBa MD MHCTUTYT cTaHgapTu3auun MongoBbl

Poccus RU Poccrangapt

TagXuknuctaH TJ TagxukcTaHgapT

TypkMmeHucTaH ™ Mmasroccnyx6a « TypkMeHCTaHgapTnapbI»

Y3bekucraH uz YacTaHgapt

YKkpauHa UA MnH3aKOHOMpPa3BUTUA YKpanHbI

4 Mpukasom degepanbHOro areHTCTBa No TEXHUYECKOMY PerynupoBaHuUiO M mMeTponornm ot 1 Hosibpsa
2018 r. Ne 916-cT mexxrocyaapcTBeHHbin ctaHgapt FOCT EN 13136—2017 BBedeH B AeWCTBUE B KA4YeCTBE
HaumoHanbHOro craHgapra Poccunckon ®eaepaumm ¢ 1 mapta 2019 .

5 Hactosawmn ctaHaapT uaeHtuyeH esponerickomy ctaHgapty EN 13136:2013 «YcraHoBKu xonoaunsb-
Hbl€ W TEMNMOBbIE HACOCLI. YCTPONCTBA ANSA pa3rpy3ku OT AasneHus u Tpybonposoabl Kk HUM. Metoabl pac-
yetar» («Kalteanlagen und Warmepumpen — Druckentlastungseinrichtungen und zugehérige Leitungen —
Berechnungsverfahren», IDT).

OchuumansHble 3K3eMNnApbl €BPONENCKOrO CTaHAapTa, Ha OCHOBE KOTOPOro NOArOTOBSIEH HACTOALLMNA
MEXrocyapcCTBEHHbIV cTaHaapTt, umetotcsa B degepansHOM MHOpMaUUMOHHOM POHAE CTaHA4apToB.

HaumeHoBaHue HacToALEro ctaHfapTa U3MEHEHO OTHOCUTENBHO HAMMEHOBAHMA YKA3aHHOTO Mexay-
HapoAHOro craHgaprta aAna npuseaeHus B coorsetctaue ¢ NOCT 1.5 (nogpaspen 3.6).

CBefleHns1 0 COOTBETCTBUM CCbINOYHBIX MEXAYHAPOAHbIX CTAHAAPTOB MEXIOCYAapPCTBEHHBIM CTaHAap-
TaM nNpuBeAeHbl B AONONHUTENLHOM MPUNoXeHun A

6 BBEJEH BINEPBbIE
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UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKasamere «HayuoHanbHbie cmaHdapmbi», @ MeKcm U3MEHeHUl U Mornpasok — 8 eXemMeCIYHOM
UHGhOpMaUUOHHOM yKaszamene «HauyuoHanbHbie cmaHdapmbi». B criydae nepecmompa (3ameHbi) unu om-
MeHb! Hacmosuweeo cmaHdapma coomeemcemeyrouwjee yeedomneHue 6ydem ornybrnukosaHo 8 exxemeCcs4HOM
UHhOpMayUOHHOM yKkazamersie «HayuoHanbHble crmaH0apmbl». Coomeemcemsyrowas uHgopmayus, yeedom-
JIeHUe U MeKcMbl pa3meujaromces makxe 8 UHEopMauuoHHOU cucmeme obujeao Mnosib308aHuss — Ha ou-
yuanbHom calime ®eldepasibHO20 a2eHmemea o MexHU4YEeCKOMy peaynuposaHuro U Memponoauu e cemu
UHmepHem (www.gost.ru)
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BBeaeHue

Hactosawmn crangapt paspabotaH TexHuydeckum komutetom CEN/TC 182 «Cucrembl XonogurbHbIE.
TpeboBaHusa 6€30NaCHOCTU 1 OXPaHbl OKPYXAaloLEen cpeabl», CeKpeTapmar KOTOporo A€MCTBYET noA aruaon
lepmanckoro uHctutyta no crasaaprtusauum (DIN).

C repmMaHCKOI CTOPOHbI 3@ OTBETCTBEHHOCTL 3a paspaboTKy Obina BO3NOXeHa Ha paboyylo KOMUCCHUIO
NA 044-00-01 AA «Be3onacHOCTb U OXpaHa OKpyXatoLen cpeably B KomuTeTe no craHaapTam XonoannbHOM
TexHukn (FNKa).

Hactosawuii ctaHaapT npuobpeTtaeT crtaTyc HauuoHanbHOro nubo nocpeacTBoM nybnukauum Tekcta
WAEHTUYHOTO COAEpPXaHUS UNKU NPU3HaHUA, KOTOPOE AOIMKHO nocregosathk He nosgHee anpens 2014 roga
C nocneayoLe OTMEHON COOTBETCTBYIOLLMX HALMOHAMbHbLIX HOPM, BO3MOXHO MPOTMBOPEYALUMX AAHHOMY
CcTaHaapry.

B03MOXHO, HEKOTOpbIE 3NEMEHTbl 4AaHHOr0 AOKYMEHTa 3arparvBailoT naTeHTHble npasa. CEN (u/unn
CENELEC), He HeceT OTBETCTBEHHOCTM 32 YaCTUYHYIO UK NOSHYIO UAEHTMAUKALMIO COOTBETCTBYIOLLUX Na-
TEHTHbIX Npas.

Hacroswumii ctaHaapT 3ameHsieT coboii ctaHaapt EN 13136:2001.

CraHgapt paspabotaH komutetom CEN no nopyyeHuio EBponeickoin KOMUCCUMKU U OPraHoOB B pamMKax
EBponenckon 30H6I CBOBOAHON TOProBnun B Nogaepxky pyHaaMmeHTanbHblx Tpebosanun Oupektus EC.

B npunoxenun ZA, B, C unu D, aBnsatoLemMcss COCTaBHOW 4acTbl0 AAHHOIO AOKYMEHTa, Coaeparcs
cBefeHuns o B3aumocsAsn ¢ mpektusamu EC.

B cpaBHeHun co crangaptrom EN 13136:2001, ctangapt EN 13136:2013 yuuTbiBa€T NpUMEHEHWe B
kavyectse xnagareHta CO,, a Taike usMeHeHne A1, onybnukoaHHoe B 2005 roay.

B cootsetctBun ¢ pernameHtom CEN-CENELEC, HauvoHanbHble opraHu3auuyM no craHgaprusauuu
Benbrun, Bonrapun, Oanuun, Fepmannu, MakegoHun, SctoHun, PunnanHgumn, epadummn, Mpeuun, ApnaHauu,
Wcnanaum, Utanun, Xopsatuu, Jlateun, Jlutesl, JNiokcemOypra, Manestel, Huaepnanaos, Hopeerun, ABCTpuu,
Monbwm, Moptyranuu, PymeiHuu, Weeunn, Weenuyapumn, Cnosakuu, CnoseHun, NUcnanum, Yewckon Pecny-
onukn, Typunu, Benrpumn, Bennkobputanum n Kunpa o6a3aHbl BBECTU Yy Ce0A AaHHbIV €BPONENCKMIn CTaHaapT.

Hactoawmn cranpapt Gasupyerca Ha Aencreylowmx pasgenax craHgaptos EN ISO 4126-1:2013,
EN ISO 4126-2:2003 n EN 12284.

CraHgapt agantmpoBaH k cneuyuduyeckum TpeboBaHMAM K XONOAUNbHBIM YCTAHOBKAM U COAEPXKUT CO-
OTBETCTBYIOLLME [laHHbIE.

OH onpenensier MeponpuaTua No peanu3auum TpeboBaHUI K NPEAOXPaAHUTENbHBLIM YCTPOUCTBAM ANS
cOpoca gaBneHus B COOTBETCTBUM €O cTaHaapTom EN 378-2:2008+A2:2012.
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M E X T OCY LAUPTG CTUBETHUHGB 1 C TAHAOAPT

CUCTEMbI XONOAUNbHbIE U TEMJIOBbIE HACOCHI

YcTponcTBa npeaoxpaHuTenbHble Ana 060pyaoBaHus, paboTarowero
noa U3bbITOYHbLIM AABreHUEM, M TPYGONPOBOAbI K HUM.
MeToabl pacueTta

Refrigerating systems and heat pumps. Safety devices for equipment operating under excessive
pressure and piping to them. Methods for calculation

Hara BBegeHnsa — 2019—03—01

1 Obnactb NnpMMeHeHus

1.1 HactoAwmin ctaHgapT ONUCbIBAET pacyeT MaCCOBbIX PacXO4OB C LIENbIO ONpeaeneHns pasMepos
NpeaoXpaHUTESNbHbIX YCTPOUCTB ANA 000pyL0BaHNSA XONOAUIbHBIX CUCTEM, paboTaloLero nog M3GbITOUHbIM
AaBnEeHUeMm.

Il puMedaHne — TepMI/IH «XonogunbHbIE CUCTEMBIY, I/ICI'IOJ'IbSyeMbII7I B AaHHOM CTaHAapTe, BKNYaeT Tenno-
Bbl€ HacoChl.

1.2 Hacroawwmi ctaHgapt ONUCbIBAET pacqeT NPOU3BOAUTENLHOCTU CTPABAMBAHMSA U3DLITOYHOTO AaBre-
HWA ra3oB ANS KrnanaHoB cbpoca AaBreHus U Apyrux yCTPOMCTB cOpoca AaBreHnus B XONOAUMbHbIX YCTAHOB-
Kax, BKIOYas COOTBETCTBYIOLLUME AAHHbIE, HEOOX0AMMbIE ANS ONpeaeneHus pasmepoB 3TUX YCTPOUCTB, Npu
OCYLLECTBMNEHNUS UMUK COPOCA ra3oB B OKPYXKAIOLLYIO aTMOcdepy Uiu BO BHYTPEHHUE MONIOCTU XONOAWUNbLHON
cuUcTeMbl ¢ 60nee HU3KUM JaBMNEHUEM.

1.3 Hacroawmn craHaapt ycraHaBnueaer TpeboBaHMsA K NpeaoxpaHuUTENbHbIM YCTPOWCTBaM copoca
JaBneHns Bo n3bexxaHne BOSHUKHOBEHUS HEAONYCTUMbIX BEMUYKUH AaBMNEHUS N0, BO3AENCTBUEM BHYTPEHHUX
W BHELUHMX UCTOYHWUKOB TENNA, HarHeTaHMA AaBneHus (Hanpumep, nog BO3AENCTBMEM KOMMPECCOPOB, Harpe-
BaTenen u . 4a.).

1.4 HacrosAwmi cTaHaapT ONMCbIBaET pacyeT nokasartenei nageHna gasneHuns B Tpybonposogax noa-
BOJA U O0TBOAA MPEAOXPAHUTENbHbLIX KNanaHoB cOpoca AaBneHus u Apyrux yCTpONCTB Ans cOpoca AaBneHus,
BKITIOYasi HEOOXOAUMbIE UCXOAHbIE AAHHbIE.

1.5 B pasgene 5 HacTosILero craHaapTa COAepKaTcsi CCbINKMA HA OCTanbHbIE COOTBETCTBYIOLLME HOPMbI.

2 HopmaTuBHbIe CCbINIKU

Ons npumeHeHusa HaACToALLEero craHaapTa HEOOXOANMbI NEPEUUCTIEHHBIE HUXKE CCbINIOYHbIE AOKYMEHThI.
Mpu ccbinkax Ha AaTMPOBAHHLIE AOKYMEHTLI MPUMEHSIIOT TONbKO YKa3aHHOe uagaHue. [Ans CCbInok Ha Heaa-
TUPOBAHHbIE AOKYMEHTbI NPUMEHSIIOT NOCNEAHIO peaakumio AoKyMeHTa (BKMoYasa BCe ero U3MEHEeHUs!), Ha
KOTOPbIN CAENaHa Ceblfka.

EN 378-1:2008+A2:2012, Refrigerating systems and heat pumps — Safety and environmental
requirements — Part 1: Basic requirements, definitions, classification and selection criteria (Cucremel xono-
AUnbHbIE U TENMNOBbIE HACOChl — TpeboBaHMa 6e30NacHOCTU U OXPaHbl OKpY>KatoLen cpeabl. Yactb 1. OcHOB-
Hble TpeboBaHus, onpeaeneHus, knaccuukauusa n kputepum soibopa)

EN 378-2:2008+A2:2012, Refrigerating systems and heat pumps — Safety and environmental
requirements — Part 2: Design, construction, testing, marking and documentation (Cucrembl xonogunbsHbIe U
TENnoBbl€ HacoChl — TpeboBaHUst 6€30NacCHOCTU U OXPaHbl OKpYXatoLLen cpeabl. Yactb 2. MpoekTuposaHue,
KOHCTPYKLUSI, U3rOTOBNEHWE, UCNbITAHWE, MapKMPOBKa U JOKYMEHTaLMA)

M3paHue ocpuuymanbHoe
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EN 764-1:2015, Pressure equipement — Part 1: Vocabulary (O6opynosanue, paboTatowiee nog Aasne-

Huem. Yactb 1. Cnoeapb)

EN 764-2:2012, Pressure equipment — Part 2: Quantities, symbols and units (O6opyanoBaHue, pabora-
loLlee nog gasneHnem. YacTb 2. Pasmepsl, 0003Ha4YeHUa U eAUHULBI UBMEPEHUS)

EN 12284:2003, Refrigerating systems and heat pumps — Valves — Requirements, testing and marking
(CucreMbl XonoAunbHLIE U TENNOBLIE HAacOChl. KnanaHel. TpeGoBaHus, UCNbITAHUA U MAPKMPOBKA)

EN ISO 4126-1:2013, Safety devices for protection against excessive pressure — Part 1: Safety valves
(1ISO 4126-1:2013) (YcTpoicTBa NpeaoxXpaHnTesbHble AN 3awmTbl OT U3BbITOYHOMO AaBneHus. Yactb 1. Mpe-
OOXPaHUTENbHbIE KnanaHbl)

EN 1SO 4126-2:2003, Safety devices for protection against excessive pressure. Part 2: Bursting disc
safety devices (ISO 4126-2:2003) (YcTpoiicTBa npeioXpaHuTenbHbIE ANSA 3aWyThl OT U3GLITOYHOTO JaBNEeHUs.

YacTb 2. MpeaoxpaHuTenbHbIe YCTPOMCTBA C pa3pbIBHOW MemBpaHoi)
ISO 817, Refrigerants — Designation and safety classification (XnagareHtbl. O603Ha4YeHWe u Knaccu-

dukauus no 6e3o0nacHoOCTm)

3 TepMUHbI 1 onpeneneHus

B HacTosiliem cTtaHgapTe WCMONnb3oBaHbl TepMUHbI U onpedeneHua no EN 378-1:2008+A2:2012,
EN 12284:2003, EN I1SO 4126-1:2013, EN 1SO 4126-2:2003 n EN 764-1:2015.
4 YcnoBHble 0603HaYeHUSA

B HacToOsiLeM cTaHaapTe ucrnonb3oBaHbl 0603HayeHus no crtangapty EN 764-2:2012, a Takke Huke-
cnegyowme 06o3Ha4eHns:

nd? 5
A — ceyeHue notoka A = 2| Mve;
A, — pac4eTHOe CeYeHne noToka, MMZ;
Apy — ceudeHune apmarypsl ¢ yyetom DN, MMZ;
Aj, — BHYTPEHHEe CeYeHne BXOAHOM TPyOhl, MMZ;
A,,-q — pacyeTHOoe CeueHue NoToKa A XUAKOCTH Npu ¢Bpoce AaBNeHNs, MMZ;
Ayt — BHYTPEHHee ceveHue BbIXOAHOM TPYObl, MMZ;
Agr — BHYTpPEHHee ceveHmne TpyObl, MMZ;
Agyf— NNOLLAAL BHELUHEH NOBEPXHOCTM €MKOCTH, M2,
Avap — pacyeTHOe CeuyeHue NoToka A napa npu cpoce AaBneHus, MM2;
C — dyHKUMA nokasatensa u3osHTponbl (tabnuuya A.2) ;
DN — HOMMHanbHbIN BHYTPeHHUI guametp (cm. EN ISO 6708:1995);
d — Haubonee y3koe hakTu4eckoe 3Ha4yeHue guaMmeTpa krnanaHa copoca AaBneHus, M,
d, — pac4eTHbIin AnameTp NOTOKa KnanaHa cOpoca AaBneHust, MM,
d;, — BHYTpEeHHWi AnameTp TpyGbl NnoaBoaa, MM;
dyyt — BHELWHWIA anameTp TpyObl 0TBOAA, MM;
Dy — BHewwHWit aguametp Tpyobl (Tabnuua A.4), mm;
di — BHYTPEHHUI AnaMeTp TpyObl, MM;
hvap — 9HTanbNUA napa xnagarexTa npu senuuuHe 1,1 3agaHHOIO AaBneHus ycTpoiicTea copoca aasne-
HUA (NPU CBEPXKPUTUHYECKNX YCNOBUAX U/MNK YCNOBUAX neperpesa cMm. 6.1), kKIDw/Kr;

K}, — nonpasoyHbIn KO3(ULIMEHT TEOPETUHECKOTO MACCOBOTO pacxoaa npu copoce aasnexns ans fo-
KPUTUYECKMX NOTOKOB (Tabnuua A.3);

Ky — npunsaTOe 3HadYeHne koadduumeHTa pacxoja ¢ yHeToM NPOTUBOAABIEHUS Py/P, U BOIMOXHOTO
OrpaHUYEHHOro X0Aa KnanaHa c6poca JaBneHus:;

Ky — K03(hhMUMEHT pacxoaa ¢ y4eTom cxatusa crpym [K,, = K - 0,9];
Ky — K03(DULIMEHT pacxoaa C yHEeTOM Cxartusa CTpyu Ans xmakoctu [Ky, = Ky, - 0,8];
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KoachchnuMeHT pacxoaa knanaHa (06beMHbIN pacxod Boabl Npu nepenaae gasneHui Ap B 1 6ap,
NPY NOSTHOCTLIO OTKPLITOM KnanaHe), Me/y;

nonpaBoYHbIN KOAPPULMUEHT BASKOCTH;

nokasaTenb M303HTPOMbI XnagareHta. [ns pacyera NpMHUMAlOT 3Ha4YeHWe K Npu Temneparype
25 °C un pasnexun 1,013 Gap;

AnvHa Tpy6bl, MM;

AnvHa TpyObl NOABOAKU, M;

AnvHa TpyObl oTBOAA, M;

yucno o6opoToB, 06/MUH;

atmocdpepHoe gasneHue (1 6ap), 6ap;

NPOTUBOAABNEHME HA BbIXO4E YCTPONCTBA cOpoca AaBNeHus, abCoNoTHaA BeNu4uHa, 6ap;
KpuTu4yeckoe abcontoTHOE aaeneHue, 6ap;

¢hakTuueckoe abeonioTHoe aasneHne cpabateiBanus p, = 1,1 Pogs + P oy, 0aP;

MaKcMMarnbHOe AOMyCTUMOE AAaBrieHME KOHCTPYKTMBHOTO 3rieMeHTa, u3GbiTouHoe aaBneHue?,
Gap;

3agaHHoe JaBneHue cpabaTbiBaHus, aBreHne Hadana oTKpbITUs (NpeaonpeaeneHHoe 3HaYeHne
[aBneHust, Npu KOTOPOM knanaH cbpoca gaBrneHuUst HAUMHAET OTKPLIBATLCS B YCMOBUSIX SKCMIya-
Tauuu), 6ap;

AaBMneHne B Ha4ane BbiMyCKHO TPyObl, abConioTHaA BenuunHa (Ha NpakTuke = p,), 6ap;
[JaBneHune B KOHLE BbINYCKHOM TpyObl, abconoTHas Benu4uuHa, 6ap;

nepenag fasneHui, 6ap;

— noTepu AaBneHus B Tpybe, noaBoAALLEN NOTOK Kk knanaHy cbpoca aasneHus, 6ap;
— noTepu AaBneHus B TpyGe, OTBOASLLEN NOTOK OT KranaHa cbpoca aaeneHus, 6ap;

noABOAMMAsA MOLLHOCTb TEMMOBOro MOTOKA, BHYTPEHHEro MCTOYHUKA Tenna, KBr;

— MAacCCOBbIN pacxoa XMAKOCTU nocne cbpoca AaBneHus, Kr/d;

pacyeTHbIM MacCOBbLIN Pacxod XnagareHta ycTponcrea cbpoca gaBnenus, Kriu;

TEOPETUYECKMIT YAEeNbHbIii MAaCCOBbLIi pacxod Npu cOpoce AaBNEHUs, Ki/d - MMZ;

dhakTu4eckuii yaenbHblii MaccoBbIA pacxoa npu cOpoce AABNEHUsI NO pe3ynbraraMm MCNbITaHWUM,
K9 - MMZ;

Tpebyemblii MMHUMAanbHbIA NOKasaTenb NPOU3BOAUTENBHOCTM YCTPOMCTBA CcOpOca AaBNeHUs npu
CTpaBnMBaHUK xnagareHTa, Kriu;

MacCOBbI pacxod napoB npu cOpoce AaBneHus, Kr/u;

paauyc usrmba Tpybsl (tabnuua A.4), Mm;

yucno PenHonbaca;

TOMNLWMHA U30MALMK, M;

TeopeTuueckuii patounii o6bem, mM3;

YAENbHbIM 0GbEM Napa Uim >XUAKocTH, ME/KT;

dhakTuyeckass CKOpOCTb MOTOKOB XUAKOCTU B Haubonee y3koMm ceyeHun knanaHa c6poca gasne-
HUS, M/C;

CKOPOCTb Ha BXOJ€E B OTBOAHYIO TpyOy, M/C;
Q0N nNapoBon haskl B XriagareHTe npu o,
yron coeaguMHeHuns natpyobka (tabnuua A.4), rpaa;

n
NOSHbIM KOIMMPULNEHT MECTHBIX CONPOTUBNEHUN = 2 T
n=1

2 CornacHo gupekTtuse 97/23/EC B OTHOLLEHWUM YCTPOICTB, paboTatolmnx nog AaBneHWeMm, Ans MakcumarnbHO 4o-
MyCTUMOro 3Ha4eHus AaBrneHus npumeHsioT abbpesuatypy PS.
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Cpy — KO3(DHMLUMEHT MECTHOTO CONPOTUBMNEHUA C yueToM DIV,
€, — K03Ch(PULMEHT MECTHOIO CONPOTMBIEHUS OTAENbHBLIX KOHCTPYKTUBHbIX 3MEMEHTOB;

n,— o6bemHbin KM, onpeaensiembiii N0 4aBNEHUIO HA BCAaCbiBAHUM U AABNEHUIO HA CTOPOHE HarHeTa-
HWUA B COOTBETCTBUM C YCTAHOBOYHbLIM JaBNEHMEM YCTPOICTBA cOpoca A aBneHus;

A — k03hhpMUMEHT NOTEPL AABMNEHUS HA TPeHUe B Tpybe (anst rnaakol ctanbHoi TpyObl A = 0,02);
v — KMHEeMaTU4ecKas BA3KOCTb, M2/C;
P — MNOTHOCTb Napa unm xuakoctu (p = 1/v,), Kr/m3;
P10 — NNOTHOCTL Napa XnajareHTa npu AaBneHUM HACbILLEHHOTO Napa/Touke pPockl AN Temneparypbl
10 °C, kr/m3;
¢ — NNOTHOCTb TENMOBOIO NOTOKA, KBT/MZ;
Preg — OTPAHUYEHHAS MAOTHOCTb TEMJIOBOTO NOTOKA, KBT/M2.

5 O6wue nonoxeHust

TpeboBaHusA K 3aLuuTe OT M30LITOYHOTO AABNEHUS B XONOAUNbHbLIX CUCTEMAX U TEMMOBbLIX HACOCAX Onpe-
Aenexbl craHgaprom EN 378-2. MNpu npoekTMpoBaHUM U U3roTOBREHUMN KOPNYCOB, KPbILLEK U OONTOB YCTPOWCTB
Ans copoca AaBneHns — NpeaoXpaHUTENbHbIX KNanaHoB M MeMOpPaHHbIX NPeAOXPaHUTENbHbIX YCTPONCTB —
NPUMEHSIOT MOMNOXeHUst 00 UCNbLITAHMAX HA NPOYHOCTL cornacHo EN 12284,

Bo Bcex apyrux cnyqasx npumeHsiior TpebosaHus craHgapra EN ISO 4126-1:2013 «YcrpoiicTea npeao-
XpaHUTENbHbIE AN 3almThl OT M3OLITOYHOrO AaBneHns — Yactb 1. MpegoxpaHuTenbHblE KNanaHbi», pas-
aen 3 «lMoHaTtuax», pasgen 5 «kKoHcTpykuuay», pasaen 7 «McnbitaHna npototunos» u pasaen 10 «Mapkuposka
u onnombupoBanmue», 17.2 «MembpaHHble NpeAoXpaHUTENbHbIE YCTPOWCTBA WM/MNM MeMOpaHHble YCTpOii-
ctBa» u 17.3 «epxatenu MeMOpaHHbIX NPeAOXPaHUTENBHbLIX YCTPOWCTBY.

M puMmedyaHne — MeToauka pac4yeTa cedeHUA NoToka AnAa KUNnAWmnx 1 Heknnawmnx KUAKOCTEN U3IOXKEHa B npu-
noxeHun B. PacyeThl ans yCTpOI?ICTBa pooca faBJieHNA ¢ cCooTBETCTBYOWUMU NUHUAMU NpUBEAEHbI B MPUITOXXEHNN C.

6 YcTpownctBa cOpoca gaBneHus onAa 3awmtbl getarnen ycTaHOBKU

6.1 OOwuKe nonoxeHus

PacuyeTbl BbINOMHSIOT C YYETOM U3BECTHBIX UIMN OXXMAAeMbIX (PakTOPOB, BNUAIOLLMX HA YBENUYEHWUE AaB-
nexus. MpUHUMATLCA B pacyeT AOMMKHbI BCE NPOrHO3Mpyemble hakTopbl, BKMYas hakTopel, yNOMSAHYTbIE B
6.2,6.31n6.4.

B HacToslem cTaHgapTe onpeaeneHne 3HavyeHus hvap OCYLLIECTBNAIOT NpW AaBneHuu, pasHom 1,1 3a-
JAaHHOTO AaBrneHus cpabartbiBaHusa AN yCTPOWCTBa cOpoca AaBneHus.

B cnyyae, ecnu BenuyuMHa aaBreHus, paBHasa 1,1 3agaHHoro aaeneHusi cpabatbiBaHUS yCTpOICTBA
cbpoca faBneHns, NPeBbILLAET AABNEHME HACBILLEHHOTO Napa xrnajareHTa npy TeMnepaType, HUXe Kputuye-
CKON Ha 5 K, TO 3Ha4eHus hvap U Vg OOMKHBI ONPEAEnATLCA NPY TEMNEPaType HIKe KPUTUYECKON Temnepa-
Typbl Ha 5 K.

Ecnu Temnepartypa npu BenuuuHe AaBneHusi, pasHoi 1,1 3agaHHOro AaeneHus cpabatbiBaHus yCTPOi-
cTBa cOpoca AaBrneHusi NpeBbILIAeT TEMNEPaTypy HackILeHUs (xniagareHT HaxoauTcs B 06nacTu neperpeToro
napa), 3HaJdeHue hvap onpeaensdioT Ha NIMHUU HaCbILWEHUS.

Ecnu npu HEKOTOPOM 3HaueHUN JaBneHNUs NPoMCxoauT pacluuperne CO, 1 3T0 3HAYEHUE HUXKE TPOMHOM
TOYKN (HanpuMep, Npn aTMOCHEPHOM AABIIEHUN), CYLLECTBYET BOSMOXHOCTL 0OpasosaHus Teepaoro CO,. B
3TON cBA3W AnsA obecneyeHns 6e30nacHoOro pexxmmMa aKkcnnyatauum HeobxoauMo NPUHATE COOTBETCTBYOLLUE
Mepbl.

EmKoCTH, KOTOpble 06bIMHO paboTaloT C XnagareHTOM B ra3oBoit dpase, MOTyT, TEM HE MEHEE, CoAepXKaTb
XUAKUWA XNagareHT, KOTOPbIA MOXET UCMAaPATLCA NOA HaPYXXHbIM BO3AENCTBUEM Tenrna.

n pumedyaHne — EmKocTu, cogepxalyune xnagareHT UCKNIoYNTENbHO B ra3oBoi dase, nog BO3Ai€ACTBMEM BHELL-
Hero Tenna He B COCTOSHUM FreHepupoBaTh HENPEPLIBHLIA NOTOK Macchl xnajareHTa.

Mpu CBEPXKPUTUYECKUX AaBNEHUSX KnanaH AOIHKeH ObITb NpUrogeH ansi paboTbl Kak ¢ ras3om, Tak U C
KMIOKOCTbIO.
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6.2 Upe3mepHoe noBbllWeHNe AaB/1eHNS BCreacTBue BOS,CI.eI7ICTBI/IF| NCTOYHMKOB Tenna

6.2.1 BHewWwHMe NCTOUYHNKN Tensa
Ecnn notpebyetcs, paccuntatb MUHUMa/IbHYO NPOU3BOAUTE/IbHOCTL CTPaB/IMBaHUA yCTpoiicTBa copo-
ca faBfieHnsa AN eMKOCTU NofA AaB/IEHVEM MOXHO CleAyrwmm ob6pasom:

3600 « b Pyy

vap

Qmd ~ 0)

[nsi eMKOCTU NofA AaBneHWeM B HaCTOsILLEM CTaHAapTe BeNMUYUHY NIOTHOCTU TEnsIoBOro NnoToka npu-
HUMAaIT PaBHOIA:

® = 10 kBT1/mM2, 2

OfHaKO Mpu Heob6Xo0ANMOCTN MOXET ObITb NPUHATA U 60/bLIAsA BENNYMHA.

Ecnu xe TonwmnHa Tenson3onsaunm s eMKocTu nof gasneHvem npesbiwaeT 0,04 M, n nsonaumsa npowuna
UCMbITAHUSA Ha OTHECTONKOCTb B cooTBeTcTBMM ¢ EN 13501-1:2007+A1:2009, B pe3ynbTate yero e 6bi1 npu-
CBOEH Knacc Bbilwe, Yem knacc C, To BO3MOXHO MCNO/Ib30BaHWE OrpaHUYeHHON NJ0THOCTM TENI0BOrO MOTOKA,
paccuuTbiBaemMoi no gopmyne

Ared = ¢ —mmmns!
red = @ S (3)

OnpepesieHne pasMmepoB yCTPOICTBa c6poca faBNeHns 1 pacyeT NafeHus AaBieHns OCYLLEeCTBAST Mo
MeToauKe, U3/I0XEeHHOo B pasgene 7.
Ons 0603HAYEHMs NNOWEAAM BHELLHEA MOBEpPXHOCTU eMKOCTei Mof AaBfeHWeM MCMoMb3ylT CUMBOJ

~ surfm

PucyHok 1 — MnactuHYaTtblii TENI006MEHHMK PucyHok 2 — TnacTuHYaTblli 1 KOXYXOTPYGHbI/ TENI006MEHHMK
[Plate Heat Exchanger (PHE)] [Plate and Shell Heat Exchanger (PSHE)]

[ns TennoobMeHHUKa, U306paXXEHHOr0 Ha pucyHke 1, 3HauyeHme Asurf paccunTbiBaloT Mo crnegytollel
dopmyne

Asurf=2(4L2 +L2L3 +L,L3). @)

[ns TennoobmeHHMKa, U306paXXEHHOr0 Ha PUCYHKe 2, 3HauyeHue Asurf paccumTbiBaloT MO crnegyloLlei
dopmyne

dsuf=2(-~d 12) +fjtd. L). ©)
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Kak npaBuno, TennooGMEHHUKN pacCMaTPUBAalOT Kak EMKOCTM Noa AaBneHneM. BBuay KOHCTPYKTUBHBIX
0COBGEHHOCTEN HEKOTOPbIE NNACTUHYATblE TENNOOOGMEHHUKM MOTYT ObiTb BblAENEHbI B OTAENbHYIO KAaTEFOPULD
B cooTBeTCcTBUM C 2.1.2 cTatbk 1 (NnocneaHee npeanoxenue) aupektnsbl 97/23/EC «Ob6opyaosaHue, pabo-
Tawowee nog gasnenvem» (PED). JlononHuTenbHaa uHgopmayma cogepxutca B gupektuse 97/23/EC, peko-
MeHaauusa 2/4.

Bonee Bbicokue, YeM 10 KBT/M2, 3HaUYeHWUs NNOTHOCTU TENNOBOMO NOTOKA MOryT notpeboBatbCs, ecnm
npeanonaraeTcsa NOABEMKEHHOCTb €MKOCTU NOA AaBNEHUEM AENCTBUIO OTHEHHOW Cpeabl W/unun ecnu B Tenno-
M30MMPOBAHHON €MKOCTU NOA AaBNEHWEM UCMONb3YETCA rOPIOYMIA TENNOU3ONUPYIOLWMIA MaTepuan. B cnyyae,
€CInn TENNOBOE M3Ny4YeHue TENNMOBOIO NOToKa 6onee BbICOKOrO 3HAYEHUSI HANPaBMEHO HA OfHY CTOPOHY eM-
KOCTU, MOXET NoTpeboBaTbCA pacyeT Nno Apyron METOAUKE.

Ecnu emKkoCTM noa aaBneHmem XonoAaunbHOW YCTAHOBKU 3aLUULLEHbI OT M36bITOYMHOIO AABNEHUS B COOT-
BeTcTBMU ¢ EN 378-2:2008+A2:2012, 6.2, npoBepeHbl B cootBeTcTBUM ¢ EN 378-3:2008+A1:2012, pasgen 7,
M YyCTaHOBMEHbI B CneuuanbHbiX MalMHHbLIX 3anax B cooTeetctBuu ¢ EN 378-3:2008+A1:2012, pasgen 5,
TO pacyeT napameTpoB YCTPOMCTB ANs cOpoca AaBneHUd, NPUMEHSEMbIX ANA 3TUX €eMKOCTEN Noja AaBreHU-
eM, npon3BoasaT 6e3 yyera BHELUHUX UCTOMHUKOB Tenna. OfHaKo pacyeT napameTpoB YKa3aHHbIX YCTPONCTB
Ana cOpoca gaBneHust 4OMKEH OCYLLECTBNATLCA C YYETOM BCEX EMKOCTEN NOA AABMEHUEM, KOMNPECCOPOB U
HacOCOB, MOAKIMIOYEHHbLIX HA CTOPOHE HWU3KOro AaBneHus xonoaunbHon cuctembl (EN 378-2:2008+A2:2012,
6.2.6.3).

Tennonpon3BOAUTENLHOCTL B PE3yrbTaTe ropeHns TENOU30NALMMN B CriyYae ee BO3ropaHus He ABNsAeT-
Cs1 YaCTblO pacyeToB, PErnameHTUPYEMbIX HACTOALWMM cTaHaapToM. [pu ceapoYHbix paboTax BONM3mM Tenno-
M30NMMPOBAHHbIX eMKOCTEN U TPyO cneayeTt npUHUMAaTb Mepbl NPEAO0CTOPOXKHOCTH.

OnekTpoobopyaoBaHme, U30NMPOBAHHOE FOPOYMMK MaTepuanamu, 40MMKHO COOTBETCTBOBATL TpeboBa-
Huam ctaHgapta EN 60204-1.

6.2.2 BHyTpeHHMUe UCTOYHUKM Tenna

Tpebyemasa MUHUMAanNbHasa NPOU3BOAUTENBHOCTL YCTPONCTBa cOpoca AaBNeHUs Npu CTPaBnMBaHUM ANs
YCNOBMWIA, BOSHUKAIOLLMX BCNEACTBUE AEWCTBUS BHYTPEHHErO UCTOMHMKA Tenna NpoBOLMPYIOLLETO neperpes,
onpegenseTca no cneaytowen dgpopmyne

3600 Q
de = hih (6)

vap

OnpegeneHne pasMepoB yCcTpoicTea cOpoca AaBneHnUst U pacyeT nNageHusa 4aBfeHUst M3NOXeHbl B pas-
aene 7.

6.3 M36LITOYHOE gaBrneHune, Bbi3biBaeMoe paboToii KoMnpeccopa

Tpebyemasa MUHUMAanNbHasa NPOU3BOAUTENBHOCTL YCTPONCTBA cOpoca AaBneHUs Npu CTpaBnMBaHuM Ans
YCINOBUIA, BO3HUKAIOLUMX BCNEACTBUE paboThl KOMMPECcopa, onpeaenseTcs no cnegywwen dpopmyne

Qe = 60 Vi, pig 1y )

B cny4ae AOKYMEHTanbLHO NOATBEPXKAEHHOW HEBO3MOXHOCTU (DYHKLMOHUPOBAHUA ABUraTENA KOMNPEC-
copa B pexxume «rry06oKoro oxnaxaeHusiy npu BenuunHe aBrieHWs BCACbIBaHWUSA, COOTBETCTBYHOLLEH Temmne-
patype nntoc 10 °C (ycrnoBue HacbILeHus), ANa pacyeTa UCnosb3yT 3HAYEHNE, COOTBETCTBYIOLLEE MAKCK-
MarnbHOW BENMUYMHE AaBMNEeHUsi BCACblBaHUS.

MpumedyaHne 1 — B cryyasx OTCyTCTBUS Y KOMMpeccopa 3arnopHOro KranaHa Ha JIMHUM HarHeTaHusi GyaeT
JOCTaToO4HO OfHOro yCTpoiicTBa cbpoca AaBleHnsl Ha CTOPOHE BbICOKOro AaBIeHUs MpU YCrOBUM OTCYTCTBUS 3aMOpHOIA
apmaTypbl Ha ypoBHE NMPOMEXYTOUHOIO JaBneHns.

MpuMevaHune 2— [na KOMNPECCOPOB JUHAMUYECKOrO JeACTBUA Hanuume kakux-nubo ycTpoiicTe cbpoca Aas-
NeHus He TpebyeTcsl, ecnu JaBneHne He NpeBbIaeT MakcuManbHO A0MNYyCTUMbIE 3HAYEHNS.

MpumevyaHune 3 — CTpaBnuBaHWe Ha CTOPOHY HU3KOTO AaBfIEHUS MOXET CMpoBOLMpOBaTb NeperpeB KOM-
npeccopa W/Wnun Bbl3BaTb BO3HUKHOBEHWE B HEM HEKOHTPOMMPYEMOro BHYTPEHHEro AaBneHus (Hanpumep, B BUHTOBbLIX
KoMmpeccopax).

CraHgapt EN 12693 pernameHTUpyeT napaMeTpbl KOMNPECCOPOB, CNOCOOHbIX paboTaTk Npu 3aKkpbITOM
KriamnaHe CO CTOPOHbI HarHeTaHusi. B 3TOI CBSA3M cTaHaapT, B YaCTHOCTU, NpegycmaTpuBaet TpeboBaHus ans
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cryvaes, Korga BenuMyuMHa JOonycTUMON TemnepaTtypbl KUMEeHus npesbiluaeT sHadyenne 10 °C Gonee 4em Ha
5K.

Onpegenexue pasmMepoB YCTPOUCTB Ans cOpoca AaBneHUs U pacyeT NajeHus AaBreHust pernameHTu-
pytoTcsa B pasgene 7.

6.4 M30bITOYHOE AaBrieHue, BO3HUKaloLlee BCneACTBUE paClIUPEeHUSA XUOKOCTHU

O DEKTUBHOE 3HAYEHUE CEeHEHUsI NOTOKA YCTPONCTBA cOpoca Aasnenus [A - K, ] Ansa 3awmTbl OT n3-
ObITOMHOTO JABMEHUS, BO3HUKAIOLIETO BCNEACTBUE PACLUMPEHUS XXUAKOCTU B 3aMKHYTOM OObeMe, AOMKHO
cocTasnATk He mMeHee 0,02 MM2 Ha NUTP 06bema >KMAKOCTU B 3aMKHYTOM 0GLeMe, NpUYeM MUHUMAnNbHas
BENUYMHA AMamMeTpa A0MKHA OblTb HE MeHee 1 MM.

[ns xnagareHToB, y KOTOPbIX pasHULIA MeXAY TeMnepaTypoi HarHeTaHUs U KPUTMYECKOM TemnepaTypon
cocraenset meHee 20 K, nokasarernb pacLUMpeHuUs XXMAKOCTU B 3aMKHYTOM 0O6beMe Ha NUTP o0bema AOSHKeH
COCTaBNATbL He MeHee 0,04 M2 .

n puMedHaHUne — >KugkocTw, Temnepartypbl KOTOPbIX 6nu3ku K KPUTUHECKUM, pacLLUNPAKOTCA CYLLIECTBEHHO.

PekoMeHAYeTCH yunTbiBaTb COOTHOLLEHWE MPOTMBOAABIEHWUS HA BbIXOAE yCTpouncTea cOpoca aasne-
HUS 1 hakTU4ECKoro abCconioTHOrO AaBreHns cpabaThiBaHUA Py/P, U, BO3MOXHO, OrpaHNYEHHbIH X0A KnanaHa
c6poca fasneHus. Kpome Toro, crneayet yuuTbiBaTb BO3MOXHOE 3arpsisHEHue.

Mo BO3MOXHOCTM YCTPOWCTBO COpOCa AaBEHUA AOIDKHO OCYLUECTBASTb CTPABIMBAHWE HAa CTOPOHY
HU3KOro gasneHus XOJ'IOJ:IMJ'IbHOVI YCTaHOBKK, a Npn MakCUManbHOM 3Ha4YE€HUU NpoTUBOAABNEHUA yCTpOl7ICTBO
cbpoca gaBneHns AOMKHO YAOBNETBOPSATL CreAyIOLMM YCIIOBUSIM:

Po < 1"Ipset"' Patm- ®)

7 NMpousBoauTensLHOCTbL YCTPOMUCTB Arsi copoca AaBneHus

7.1 Obwue ceBegeHun

Mocne TOro, Kak onpeaeneHbl SKCMyaTaUMOHHbIE NAPaMETPbl, MYTEM UCTILITAHUA MOXHO ONpeaenuTb
Ko3hULMEHT pacxoaa, UCMOoNb3ysa nap, BO3AyX UAWU MHOW ras C M3BECTHLIMM CBOWCTBAMM, 3a UCKMIOYEHNEM
KnanaHoB, pacCYMTaHHbIX Ha paboTy C XMAKOCTLIO (CM. Npunoxexue B). Mpu onpeaeneHun ob6bLemos CTpas-
NMBAHUWA Tapenb KnanaHa JOIhKHA YAEPXUBATLCA B NOMIOXKEHMU HAUMEHLLLETO X0Aa, ONpeeneHHoro B xoae
MPOBEPKN IKCMIyaTaLMOHHbIX NapaMeTPOB.

7.2 OnpepgerneHue NpoU3BOOUTENLHOCTH KNanaHoB c6poca paBneHms

7.2.1 OnpepneneHue ko3 puumneHTa pacxoaa
KoathchuumeHT pacxoga pacCcyUUTbLIBAIOT MO CReayloLwen popmyne

m
K,=—m )
d U

KoachdhuumneHT pacxoaa ¢ y4eToM CKaTUa CTPyM pacc4UTLIBAIOT MO criegytlowen dopmyrne
Ky=09 Ky (10)

7.2.2 Kputuyeckue u AOKPUTUYECKNE NOTOKU

Pacxop rasza unu napa, npoxoAsiLiero yepes oTBepcTue, Hanpumep, oTBepcTUe knanaHa cbpoca nas-
NEeHns yBENMUUBAETCA B CIy4ae NOHWKEHUS AABNEHWUA HA BbIXOAE A0 JOCTMXEHUS KPUTUYECKOW BENUUYUHDI
notoka. [lanbHenLuee NOHMKEHUE AaBNEHUA Ha BbIXOAE HE MPUBOAUT K YBESIMYEHMIO pacxoaa.

KpuTuyeckuin noTok BOSHUKAET Npu

k.
Py [_2_ k=1 A1)
Po k1
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JOKPUTUYECKNIA NOTOK BO3HUKAET, CNN

K i(k=1)
Py [L] , (12)
po k+1

npu 3TOM npegnoraraerca cobnogeHne 3akoHa PerkuHa. MNMpu JOCTUXKEHNM NMOTOKOM KPUTUYECKUX NOKasaTe-
nen K, =1, a npu AOKPUTUHECKUX PACHET NONPaBoOYHOro KO3 MULIMEHTA JOMKEH OCYLLECTBNATLECA MO dop-
Myrne ypasHeHus (14) unu onpegensatbcs no Tabnuue A.3.
7.2.3 ®yHKUMA nokasaTensa U3oanTponsl (C)
DYHKLMIO NOKa3aTensa u3oaHTponbl (C) paccyMThIBAIOT NO crnieaytowein opmMyne
5 1k DIk
co=asms|k[ 2] (13)

[ns gaHHbIX pacyeToB HEOGXOAMMO UCNONbL30BaTh 3HA4YEHUE K, COOTBETCTBYIOLLEE TEMNepaType xna-
pareHTa 25 °C u gaenenuto 1,013 6ap. B tabnuue A.1 npuBefeHbl 3Ha4eHUs kK U paccynTaHHble 3HaYeHus C
AN HEKOTOPbIX XMagareHToB, a 3HadeHus C kak yHKuum Kk npuBeaeHbl B Tabnuue A.2.

7.2.4 MonpaBo4HbIA KOIPHULMEHT NPU JOKPUTUYECKUX NOKA3aTENAX NOTOKA

MonpaBoYHbIn KOS PULIMEHT NPU AOKPUTUYECKUX NOKA3aTENsIX NOTOKA PaCCYMTLIBAIOT Creayowmnm 06-

pasom:
21k (k+ 1)k
&l G

] (k+1)/(k=1)

(14)

k+1

[ns aToro pacyera HeOOXOAMMO UCMOMNb30BaTb 3HAYEHUE K, COOTBETCTBYIOLUEE TeMneparype xnaga-
reHta 25 °C v gaenenuio 1,013 6ap. B Tabnuue A.3 npuBeAeHbl 3HAYEHUA KaK (PYHKUUU Pp/p, ANA Pa3NUYHBIX
3HaYeHui k.

7.2.5 NMpousesoanTesNibHOCTb KrnanaHoB cOpoca JaBIEHUA NPU cTpaBMBaHUN

7.2.5.1 Obwye cBeaeHus

B Hanbornee TUNUYHLIX CRyYasx NPUMEHEHUA NpPeaoXpaHUTENbHbIX KnanaHos Ana copoca AaBneHus B
XOnoAMNbHbIX YCTaHOBKaX BENUYMHA NPOTUBOAABIEHUSA He npesbiwaeT 0,5 oT BenuunHbl AaBneHus cpabarbl-
BaHuA (P, < 0,5 py) 1 K, = 1, 4TO 03HAYAET, 4TO NPOXOASALLMIA Yepe3 KnanaH copoca AaBneHNs NOTOK SABNAETCA
KKPUTUYECKUMS .

[ns knanaHoB, y KOTOPbIX X044 SABAAETCA (PYHKUMEW NPoTMBOAABMNEHUS,, NPOM3BOAUTENb AOIMKEH yKa-
3bIBaTb MaKCUMarnbHO JONYCTMMOE 3HaueHne KoahuuueHTa NPOTUBOAABNEHNA Py/P, N COOTBETCTBYIOLLIEE
NPUCBOEHHOE 3Ha4YeHne koahduUMeHTa pacxoga ¢ y4eTOM BO3MOXKHOTO OrpaHMYeHUA xoaa knanaHa copoca
[JaBneHus.

7.2.5.2 Pac4eT mMaccoBOro pacxoga

PacueT MaccoBoro pacxoaa Ans KPUTUHECKUX U AOKPUTNHECKUX MOTOKOB OCYLLECTBNAIOT NO cneayioLen
dopmyne

P
Q,,=0,2883C-A- Ky K, \/VO’
Qg < Q< 1,25 Qg => Qg = Qg (15)

Qg2 1,25 Qg => Qgr= Qp /1,25.

CeveHne noToka A, pacCuUTLIBAIOT HA OCHOBE 3HAYEHWSA MMHUMATbLHOW NPOU3BOANTENBHOCTU CTPABK-
BaHWA xnajareHta Qp,y, onpeaensemoro ypasHerusmu (1), (6) u (7), cneayiowmm o6pasom
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Q
A= Ome 3460 —md [0 (16)

c™ . . ’
0,2883C-Kd,‘Kb1/& C-Ky Ky 1Po
Vo

Mpu 9TOM ANs KPUTUHECKUX NOTOKOB Ky = 1.

[na onpeaenexnus yaenbHoro obbema v, HEOGXOAMMO UCMOMNb30BaTh 3HAYEHUSA, COOTBETCTBYIOLLME
AAaBNEHNIO P,

B Tabruue A.2 npuseaeHsl 3HadeHus C kak yHkumn k. B Tabnuue A.3 npueeaeHbl 3HaueHus K, kak
(pyHKLMK p,/p, ANA PA3NNYHBIX 3HAYEHWIA K.

7.3 Pacuet aaBneHus cpa6aTbiBaHUA U NPOXOOHOIO CeYeHUs pa3pbIBHbIX MEMOpaH 1 NiaBK1X
npoook

Mpu pacTskeHUn U3OTHYTbIe MeMOpaHbl JOSKHBEI NONAaTbCA Moj AENCTBUEM AABMNEHUA Ha BOTHYTYIO
cTOpoHy. MemBpaHa gomkHa GbITb U30THYTa HACTOMNLKO, YTOObI UCKIOUYUTL JanbHEMLLYIO NNacTUYMECKyto Je-
cdhopmaumio 4O MOMEHTa HaCTYNNeHUs NPefyCMOTPEHHbIX AN Hee YCNOoBuUiA cpabaTtbiBaHus.

[aeneHune cpabaTbiBaHWs pa3pbiBHOW MEMOpaHbI UK MaBKOW NPOOKM BLIMUCIAOT B COOTBETCTBUU C
7.2.5.2. B 3aBUCUMOCTM OT TUNA NMPUCOEANHEHNSI K EMKOCTM TPYOKU MEXAY eMKOCTbIO U pa3pbIBHOW MeMOpa-
HOVA MW NNaBKkoi NPOGKOMA NPUMEHSIOTCA CNEAYIOLLME MAKCUMATbHbIE 3HAYEHNs K.

a) Ans pasBanbLOBaHHbIX COEAUHEHNI UMW COeMHEHNIt sanoanuuo (cm. Tabnuuy A.4): Ky, = 0,70;

b) Ana coeanHeHns ¢ BAAIOLLEACA BHYTPb €MKOCTU YacTbio TpyGku (Cm. Tabnuuy A.4): Ky, = 0,55.

Ecnu senuumnHa K, paspbiBHON MeMOPaHbL! UNK MaBKoK NPOGKN HE NPEBLILLAET BhILLEYKa3aHHOTO Mak-
CMMarnbHOro 3HaYeHus1, To 4N pacdeta 6epyT ero MeHbLUee 3HaYeHue.

7.4 MoTtepu gaBneHnA B NO0ABOAAWMNX/OTBOAAWMUX TPyOax

7.4.1 O6wme cBegeHUA

[Ons obecneyeHus Hagnexailei paboTel knanaHa copoca AaBneHus NpU MUHUMAanbHO HEeOoBX0AUMON
NPON3BOANTENBHOCTH (T. €. Py = 1,1 Py *+ 1) KAK B NOABOAALLMX, TAK U OTBOAALMX TPYOAX, BKIOYAS MEPEKSIIO-
yaroLme KnanaHbl, €Cnu Takue UMEIOTCs, NOTEPU AABNEHNUS HE AOSHKHbI NPEBLILLIATL CNEAYIOWMUX 3HAYEHUIA:

- 3HaYeHWM, yKaszaHHbIX MOCTABLUMKOM KNanaHoB cOpoca AaBnNEeHUs; Unm

- Ans nogeoaswmx Tpy6 (Bkniovan knanaH nepeknioveHus): Ap;, < 0,03 p,;

- AN 0TBOAAWMX TPY6 (Mpu 3aBUCMMOCTM OT NpoTUBOAABNEHNs): Ap, < 0,10 p;

- Ans 0TBOAALWMX TPYG (MpM HE3aBMCMMOCTM OT NPOTUBOAABNEHUA): Ap, < 0,20 p, .

CKOpOCTb NOTOKA B N0ABOAALLMX/OTBOASALLMX TPYDax He AOIDKHA 4OCTUraTb KPUTUHECKNX 3Ha4YeHUi (CKo-
pocTu 3ByKa).

BHyTpeHHee cevyeHune A, NOABOAALIMX/OTBOAALMX TPYD HE AOIDKHO NPEBLILIATL BENNYMHY CEHEHMUsI Mo-
TOoka A knanaHa cbpoca aaBneHus.

7.4.2 Norepun AaBNEHUA B KOHCTPYKTUBHbIX 3M€MeHTax

MoTepu paBneHns B KOHCTPYKTUBHLIX AMEMEHTax, Hanpumep, KrnanaHax nepeknioveHns, MoryT ObiTb
paccuuTaHbl Npy NoMoLym 3HaueHun Ko unm T

Pacyer notepb AaBneHns ¢ UCNONb3oBaHUEM 3HaUYEHU K|, OCYLLIECTBAAIOT Clneayiomm 06pasom:

a1
Ap=v0[ ""’] -10-3. (a7
Vs
BHyTpeHHee ceueHne A, BCEX KOHCTPYKTUBHBIX 3MEMEHTOB MOABOASALUNX W OTBOAALLMX TPYD AOIMKHO
ObITb HE MeHee (hakTUYECKOro CeYeHNs NoToka A knanaHa copoca JaBreHus.
PacueT notepb AaBneHus No 3Ha4yeHMsaM { OCYLLECTBSIOT MO crneayowen dopmyne

Q 2
Ap=0,3858 - € - v, [AL"’] , (18)
R

mec=n2=21cn,
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1 C NOMOLLBIO ypaBHeHUi (17) 1 (18) BbIMUCAAIOT NOMHbIA KOIMPULMEHT MECTHBIX CONPOTHUBIEHMI
2

A
R1 10-3. (19)

£=2,592 [

vs

Ecnu nponssoauTenb yKkasbiBaET KOSMPULNEHT MECTHOMO CONPOTUBIIEHUS Ty YCTPOICTB (apMaTyphl) ¢
YY4ETOM 3HAYEHWUIN HOMUHAMBLHOTO BHYTPEHHEro agnametpa DN, TO ero nepecyuTsIBaoT B KOAPMDULIMEHT MECT-
HOro CONPOTUBNEHMA { NpW NOMOLUM YpaBHEHUS

g T*
R
C=[W " Con- (20)

MpumMedaHne —C paccuuTLIBaKOT Ha OCHOBE Ag, dr, Loy BEIMUCIAIOT Ha ocHoBe Appy, DIV.
7.4.3 MNoTepun gaBneHus B noABOasAWUX TPyOax
MoTepu AaBneHus B NoABOAALLMX TPyDax paccuuTbIBaAKOT CrneaylowmmM 06pasom
2
TP, 21

A
Ap;, = 0,0320 [‘ C Ky Ky
Ain

MpeaensHo AONYCTUMbIE 3HAYEeHUA Ap;, ykasaHbl B 7.4.1.
7.4.4 MNoTepu gaBneHusa B OTBOASALLUX TPyGax
MoTepu faBneHus B 0TBOAALLMX TpyDOax pacCcyUTLIBAKOT CrieayloLwmm obpasom:

Apout =P1 =P (22)

npu4em UHAEKChbl 1 U 2 COOTBETCTBYIOT Ha4any v KOHUy oTBoAsLen Tpybbl. B npeanonoxeHun nsotepmuye-
CKOTO NOTOKa CXKMMAEMOI Cpeabl P4 MOXKHO PacCUUTbLIBATL MO crieaytoLiein popmyne

p12—p22 w12
4 2 =rp o — 23
20, Lol > (23)
Unu
2

A, 2

p1=V0,064~c-[ “C Ky Ky P| + Py".
Aout 24

MNpeaenbHO AONMYCTUMbIE 3HAUEHUA AP, . YKa3aHbl B 7.4.1.

10



MpunoxeHue A
(o6ssarenbHoe)

rOCT EN 13136—2017

3HayeHua pyHKUMA, KO3 PULIMEHTOB U CBOMCTBA XNaAareHTos

Tabnuya A1 — CpoiicTBa XnNafareHToB

Mokasatern Kputuueckoe DyHKLMA
Xriaaa- HaumeHoBaHne ®opmyna HSOOH- OTHOI.IJeHIiIS nokasarens

reHT? CocraB (% no macce) Tponeib AasneHun M303|;T-

(PbiPo) ponul® C
R-11 TpuxnopaodTopmetaH CCI3F 1,10 0 2,48
R-12 AuxnopgudTopmeTaH CCloF2 1,12 0 2,49
R-12B1 | BpomxnopaudTopmeTaH CBrCIFo 1,11 0 2,49
R-13 XnoptpudTopMeTaH CCIF3 1,14 0 2,51
R-13B1 | BpomTpudTopMeTaH CBrF3 1,13 0 2,50
R-22 XrnopaudTopMeTaH CHCIF2 1,17 0 2,54
R-23 TpudTopmeTtaH CHF3 1,19 0 2,55
R-30 MetuneHxnopua CHoClp 1,15 0 2,52
R-32 AudpTopmeTaH CHoF2 1,24 0 2,59
R-40 MeTuxnopug CH3CI 1,27 0 2,61
R-50 MeTaH CHg4 1,31 0 2,64
R-113 | 1,1,2-Tpuxnop-1,2,2-Tpudptopstax CCIpFCCIF2 1,06 0 2,45
R-114 | 1,2-Ouxnop-1,1,2,2-TeTpadpTopaTaH CCIF2CCIF2 1,04 0 2,43
R-115 | 2-Xnop-1,1,1,2,2-MeHTadTopaTaH CF3CCIF2 1,09 0 2,47
R-123 | 2,2-Owvxnop-1,1,1-TpudptopaTtaH CF3CHCIp 1,10 0 2,48
R-124 | 2-Xnop-1,1,1,2-TetpadTopataH CF3CHCIF 1,10 0 2,48
R-125 | MeHTadTOpSsTaH CF3CHF2 1,10 0 2,48
R-134a | 1,1,1,2-TeTpadTopaTaH CF3CHoF 1,12 0 2,50
R-141b | 1,1-Ouwxnop-1-OropsTaH CCIpFCH3 1,10 0 2,48
R-142b | 1-Xnop-1,1-OudptopsTtaH CCIF2CH3 1,12 0 2,50
R-143a | 1,1,1-TpudpTopstaH CF3CH3 1,13 0 2,50
R-152a | 1,1-OudropaTan CHF2CH3 1,15 0 2,52
R-160 | Stunxnopua CH3CH2CI 1,16 0,57 2,53
R-170 | 3r1an CH3CH3 1,20 0 2,56
R-218 | OxradropnponaH CaFsg 1,07 0,59 2,45
R-290 | Mponax CH3CHoCH3 1,19 0,57 2,55
R-401A | R-22/152a/124 (53/13/34) CHC";E;S:;,%CH:”" 1,15 0,57 2,52
R-401B | R-22/152a/124 (61/11/28) CHCIF2+ CHFoCHg+ 1,16 0,57 2,53

CF3CHCIF

1
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[MpodomxeHue mabnuypi A. 1

0 Kputndeckoe DyHKUMA
oKasaTenb
Xna,qa- HaumeHoBaHWe dopmyna M300H- OTHOLUEeHne nokasartensa
reHTa Cocrtas (% no macce) pMy b nasneHnit® WN309HT-
Tponbl b
(bbiPy) pors G
§ : CHCIF2+ CHFoCHz+
R-401C | R-22/152a/124 (33/15/52) CRaCHORE 1,14 0,58 2,51
} s CF3CHFo+
R-402A | R-125/290/22 CHaCHaeHay CHCIFo 1,13 0,58 2,51
CF3CHFo+
R-402B | R-125/290/22 (38/2/60) CHaCHpeHs CHCIFy 1,15 0,57 2,52
R-403A | R-22/218/290 (75/29/5) CHCIFp+ C3Fg+C3Hg 115 0,57 2,52
R-403B | R-22/218/290 (56/39/5) CHCIFp+ C3Fg+C3Hg 113 0,58 2,50
R-404A | R-125/143a/134a (44/52/4) CF3CHF2+ CF3CH3+ 112 0,58 2,49
CF3CHoF
CHCIF24+ CCIFCHg+
R-406A | R-22/142b/600a (55/41/4) CH(CHa) 1,10 0,58 2,48
R-407A | R-32/125/134a (20/40/40) CHaPo+ 1,14 0,58 2,51
CF3CHF24+CF3CHoF ' ’ !
CHoF2+ CF3CHF2+
R-407B | R-32/125/134a (10/70/20) GFaChigF 1,12 0,58 2,50
CHpFo+ CF3CHF2+
R.07C | R-32/125/134a (23/25/52) G achinr 1,14 0,58 2,51
R-408A | R-125/143a/22 (7/46/47) CF3CH§E|E|€F3CH3" 1,15 0,58 2,52
2
CHCIF+ CF3CHCIF+
R-400A | R-22/124/142b (60/25/15) ChiaGCIFo 1,15 0,57 2,52
CHCIFo+ CF3CHCIF+
R-409B | R-22/124/142b (65/25/10) CHaCCIFy 1,16 0,57 2,53
R-410A | R-32/125 (50/50) CHoFo+ CF3CHFo 117 0,57 2,54
R-410B | R-32/125 (45/55) CHoFo+ CF3CHFo 117 0,57 2,53
g : CHCIF2+ C3Fg+
R-412A | R-22/218/142b (70/5/25) GO 1,16 0,57 2,53
R-500 | R-12/152a (73,8/26,2) CCloFp+ CHF2CH3 112 0,58 2,49
R-501 | R-12/22 (25/75) CClpFp+ CHCIFD 1,18 0,57 2,54
R-502 | R-22/115 (48,8/51,2) CHCIF2+ CF3CCIFp 0,98 0,61 2,38
R-503 | R-13/23 (59,9/40,1) CCIF3+CHF3 1,16 0,57 2,53
R-507 | R-125/143a (50/50) CF3CHF2+ CF3CH3 1,10 0,58 2,48
R-508A | R-23/116 (39/61) CHF3+CoFg — — —
R-508B | R-23/116 (46/54) CHF3+CoFg 114 0,58 2,51
R-509 | R-22/218 (44/56) CHCIF2+CaFg 1,11 0,58 2,49
R-800 | ByTaH CqH10 1,10 0,58 2,48
R-600a | W3oByTaH CH(CH3)3 1,10 0,58 2,48
R-611 | Metundopmuat CoH40n 1,12 0,58 2,50

12



rOCT EN 13136—2017

OkoHYaHue mabnuupsl A. 1

n KpuTtnyeckoe DyHKUMA
Xna,q:- HaI/IMEHOBaHI/Ie Cbopmyna ongz:fnb OTHOLIJEHICIS noKaszaTtena
reHT CoctaB (% no macce) - JaBrneHni V|303HbT-
(Pbipy) ponkl® C
R-717 | Ammuak NH3 1,31 0,54 2,64
R-718 | Bopga © H2O 1,32 0,54 2,65
R-744 Okuch yrnepoga CO2 1,30 0,55 2,63
R-764 | Oeyokuck cepel © SO2 1,27 0,55 2,61
R-1130 1,2—£lv|xnopeTV|neHd CHCI=CHCI 1,14 0,58 2,51
R-1150 | Otunex CH2>=CH> 1,25 0,55 2,60
R-1270 | MNponuneH CaHg 1,14 0,58 2,51
RC-318 | OkradpTopyuknobyTtaH CyqFsg 1,07 0,59 2,45
— OumeTtunadup CH30CH3 1,16 0,57 2,53
a Obo3HayeHus B cooTBeTCTBUU C ISO 817.
b 3nayeHus npu 25 °C n 1,013 Gap abConIOTHLIX.
¢ 3HaueHus npu 100 °C 1 1,013 Gap abComntoTHLIX.
d 3nayenma npu 0 °C u 1,013 Gap aBContoTHbIX.
Tabnunya A2 — 3HadeHuna C kak pyHKUUN K
k C
0,90 2,30
0,92 2,32
0,94 2,34
0,96 2,36
0,98 2,38
1,00 2,39
1,02 2,41
1,04 2,43
1,06 2,45
1,08 2,46
1,10 2,48
1,12 2,50
1,14 2,51
1,16 2,53
1,18 2,54
1,20 2,56
1,22 2,58
1,24 2,59
1,26 2,61

13
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OkoHYaHue mabnuupl A.2

k C
1,28 2,62
1,30 2,63
1,32 2,65
1,34 2,66
1,36 2,68
1,38 2,69
1,40 2,70
1,42 2,72
1,44 2,73
1,46 2,74
1,48 2,76
1,50 2,77
1,52 2,78

Tabnuua A3 — TeopeTudeckne sHa4eHUA NMONpPaBo4HOro Ko duumenTa Ky, 1N OKPUTUUECKUX NOTOKOB

[MokasaTernb U303HTPOMbI K

Py/P, 0,90 0,95 1,00 1,05 1,10 1,15 1,20 1,25 1,30 1,35 1,40 1,45 1,50
TeopeTI/NeCKI/Ie 3HaYvYeHMA nonpaBoYHOro KOSdJCbI/ILWIeHTa Kb ANA JOKPUTUYECKNX NOTOKOB
045 | — — — — — — — — — — | = — —
050 | — — — — — — — — — — | — 0,999 | 1,000
055 | — — — — — | 0,999 | 0,999 | 1,000 | 1,000 | 1,000 | 0,999 | 0,998 | 0,997
060 | — |0,999 | 1,000 | 1,000 | 0,999 | 0,998 | 0,997 | 0,995 | 0,993 | 0,991 | 0,989 | 0,986 | 0,983
0,65 | 0,999 | 0,997 | 0,995 | 0,992 | 0,989 | 0,985 | 0,982 | 0,978 | 0,974 | 0,971 | 0,967 | 0,963 | 0,959
0,70 | 0,985 | 0,980 | 0,975 | 0,969 | 0,964 | 0,959 | 0,953 | 0,948 | 0,943 | 0,937 | 0,932 | 0,927 | 0,922
0,75 | 0,953 | 0,945 | 0,938 | 0,931 | 0,923 | 0,916 | 0,909 | 0,903 | 0,896 | 0,890 | 0,884 | 0,878 | 0,872
0,80 | 0,900 | 0,890 | 0,881 | 0,872 | 0,864 | 0,855 | 0,847 | 0,840 | 0,833 | 0,826 | 0,819 | 0,812 | 0,806
0,82 | 0,872 | 0,862 | 0,852 | 0,842 | 0,833 | 0,825 | 0,817 | 0,809 | 0,801 | 0,794 | 0,787 | 0,781 | 0,774
0,84 | 0,839 | 0,828 | 0,818 | 0,808 | 0,799 | 0,790 | 0,782 | 0,774 | 0,766 | 0,759 | 0,752 | 0,745 | 0,739
0,86 | 0,800 | 0,789 | 0,779 | 0,769 | 0,759 | 0,751 | 0,742 | 0,734 | 0,727 | 0,719 | 0,712 | 0,706 | 0,700
0,88 | 0,755 | 0,744 | 0,733 | 0,724 | 0,714 | 0,706 | 0,697 | 0,689 | 0,682 | 0,675 | 0,668 | 0,661 | 0,655
0,90 | 0,703 | 0,692 | 0,681 | 0,671 | 0,662 | 0,654 | 0,645 | 0,638 | 0,631 | 0,624 | 0,617 | 0,611 | 0,605
0,92 | 0,640 | 0,629 | 0,619 | 0,610 | 0,601 | 0,593 | 0,585 | 0,578 | 0,571 | 0,565 | 0,559 | 0,553 | 0,547
0,94 | 0,565 | 0,554 | 0,545 | 0,537 | 0,528 | 0,521 | 0,514 | 0,507 | 0,501 | 0,495 | 0,489 | 0,484 | 0,479
0,96 | 0,469 | 0,460 | 0,452 | 0,445 | 0,438 | 0,431 | 0,425 | 0,419 | 0,414 | 0,409 | 0,404 | 0,400 | 0,395
0,98 | 0,337 | 0,331 | 0,325 | 0,319 | 0,314 | 0,309 | 0,305 | 0,300 | 0,296 | 0,292 | 0,289 | 0,286 | 0,282
1,00 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000

14
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Ta6nuua A.4— KoaghUUMEHT MECTHbIX NOTEPb AABMEHUSA tN AN OTAENbHbIX KOHCTPYKTUBHbBIX 3/IEMEHTOB

MpumeuyaHne — 3HayeHus ‘c,, ykasaHHble B Tabnuue, ABNAOTCSA 06U eNPU3HAHHBIMU U 06LWeynoTpe6uTenb-
HbiMU. M3pegka MOryT 6biTb MCMNOSIb30BaHbl WHbIE 3HAYEHWA MPU YC/AOBUU, YTO OHW BblGpPaHbl, HaNpuMmep, Ha OCHOBEe
ny6nvkaymn.

15
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Mpunoxexue B
(cnpaBouHoe)

PacyeT ceuyeHus NOTOKA ANA HEKUNAWMNX N KUNAWMNX KUAKOCTEN

B.1 Pac4eT ceveHuns noToka Anst HEKUMSALLMX XKUAKOCTEN OCYLECTBRSIOT NO cneaytoLeil popmyne

Qo 7
Kat* Ky Y P (Py—Pp)

Ac:0,6211 (B1)

Mpu sTOM 3HaYeHUs Ky, ANS XKNAKOCTEN NPUMEPHO Ha 20 % HUXe NO CpaBHEHMIO C KO3MPDULMEHTOM Ky, ANA ras3os
1 napos.
lMonpaBoYHLIi KOS DULUNEHT BA3KOCTHU K|, 3aBUCUT OT Yncna PeitHonbaca u onpegensietca no Tabnuue B.1.

B.2 Pacuyet ceueHMA NOTOKa ANA KUNALWUX XKuagkocten

Mpu pacueTe cevyeHUst NOTOKA AJIS KMMALNX XKNAKOCTEN (BHe3anHoe BCKMNaHe BCeacTBue NafeHns aaBneHnst)
MacCcoBbIii pacxod NogpasAenatoT Ha 2 YacTu: XUAKOCTb U Nap U UCNONb3YIOT hopMyny

Qg = Qvap + Q,,q, (B.2)
Mpun atom
Qvap =X Qg (B.3)

3HaueHue x COOTBETCTBYET AONe NapoBoOH a3kl Npu p,

Qqu = Qg - Qvap' (B.4)
Qyap Vo
- _ -0 B.5
Avap=3,469 PR TR (B.5)
A4, = 0,621 1. .

" Kg- K, Y P (Py—Pp) (B.6)

Mpuuem ansa xnagareHTos K, = 1,0.

OrTcloga cnegyer, 4To

A=12 [Avap+A,,-q]. (B.7)

B aaHHOM pacyeTe KoadhduLmeHT 1,2 NCNonb3yroT ANA yYeTa pasHULbl MeXAy dakTuieckuM U TeopeTUHECKUM Mo-
TOKOM CMECM XUAKOCTU U napa.

16
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Kv— nonpaBouHbIil KO3hPULMEHT BA3KOCTU; Re — uucno PeiiHonbaca

PucyHok B.1 — TonpaBouHblli kKoadhpuumneHT BA3KocTn Kv kak dyHKuna uncna PeliHonbaca

UYucno PeiiHonbaca onpefensioT no cneaywouwei gopmyne

wned m10"3
Re = — e . (BS)
v
Mpunyem
w0=353,68-" (B.9)
pecn

3HauyeHus KMHemaTuyeckol BA3kocTn v (onpepeneHne cMm. EN ISO 3104) HaxofAT B TexHu4yeckoh nutepartype, d —
hakTMyeckoe 3HayeHne cevyeHnsa NoToka B Hambonee y3koM MecTe knanaHa cbpoca faBneHus.

17
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MpunoxeHune C
(cnpaBouHoe)

Mpumep pacuyeTa pasmepoB YCTPOMCTB A cOpoca aaBreHus
C COOTBETCTBYHOWMMU TPyGOnpoBOogamMmu

1,5 m

1 — BXoZHOe coeWMHeHUe eMKOCTU; 2 — npamMas Tpyba (MMHWUSE noasoda); 3 — KnanaH-nepekntoyaTenb,
4 — npamasn Tpyba (MMHKUA oTBoda); 5 — usrné TpyOel Ha 90° (MMHKMEA oTBOAA)

PlllcyHOK C.1 — CxemaTu4eckoe M306pa)KeHI/Ie KnanaHa C6p008 AaBneHnA ¢ KnanaHoM nepekrnovyeHna
N nuHWen noaBoaKun LlVIquaMVI 0603HaYeHbI pasnnyHble COCTOAHUA CTpaBNnBaeMoro sellecrsa

Po.dA 0 P, ou’r:phAouf P2

4 5

1 — BX0fHOE coeANHEHNEe eMKOCTH; 2 — npamas Tyba (NMMHUA NOABOAKM); 3 — KranaH nepeknioveHns
4 — npamMas Tyba (NMHUA oTeoAa); 5 — n3rnb Tpybbl Ha 90° (NMHKUA oTBoAa); 6 — BX04 KnanaHa copoca AaBneHns

PucyHok C.2 — CxeMaTudeckoe U3obpaxeHne pasfimiHbIX COCTOSIHUI CTPaBIIMBaeMOro BeLLecTsa
B NMUHMAX 1 apMaType Ans yCTpoiicTBa Ha usobpaxeruu C.1
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C.1 NcxogHble AaHHbIe Ang pacyeta

XnapareHT R717.

3apaHHoe faBneHne cpabatbiBaHuA Py, = 20 Bap.

dakTn4eckoe abcontoTHoe faBrneHune cpabaTblBaHns P, = 1,1 Pegt + P oty = 23 Gap.

dakTN4eckoe NPOTUBOAABNEHUE Py = D apr.

OHTanbnMaA napa xnagareHta (npu 23 6ap) hyap = 1025 kIPK/Kr.

OnvHa emMkocTn — 5 M.

OvameTp emkocTn — 1,5 M.

C.2 Pacyet TpeGyeMOro MMHUMaINbLHOIO NOKasaTens NpousBoAUTENbLHOCTYN CTpaBnMBaHua Q4
npu HopMarbHOI NNOTHOCTU TENNOBOIo NOTOKA

MNOTHOCTL TeNnoBoro notoka ¢ = 10 KBT/MZ.
1,52 &

BHeLUHAA NOBEPXHOCTL EMKOCTU A, r = 2 - +15-x-50=271Mm2

B cooTBeTCTBUU € ypaBHeHWeM (1):

3600 - ¢ - Ay
d=—

& hvap

o 360010271 _
= = Kr/y.
md 1025

C.3 Pacuer Tpe6yeM0ro MWUHUMaNbHOIO NoKa3arensa Npou3BoAUTeNnbHOCTU CTpaBnuBaHUA de
npu orpaHu YeHHOI NNOTHOCTU TEMJIOBOro NOTOKa

OrpaHu4eHHas NMOTHOCTb TEMNMOBOro NoToka MOXET BbITh UCNONb30BaHa, Korfla eMKOCTb OCHaLlieHa OrHeYNopHOiA
Tennousonsuuen B COOTBETCTBUM ¢ TpeboBaHUsAMM 6.2.1.

TonwuHa Tennousonsauum s = 0,14 m.

MNOTHOCTE TENMOBOrO MOTOKA ey = 10 m = 2,86 KBT/M2.

152 x

BHeLUHAA NOBEPXHOCTL €MKOCTH Ag, . = 2 - +1,5 % 50=271Mm2

B cooTBeTcTBUM C ypaBHeHUeM (1):

3600 - (Pred N ASUff
md = !

h

vap

o 3600 - 2,86 - 27,1
md = 1025

=272 kriv.

C.4 Pacuet ceueHus noroka A, BbIGop knanaHa c6poca faeneHus

PacqeT B JaHHOM MpUMepe OCYLLECTBANAETCA Ha OCHOBE HOPMANLHOI MNOTHOCTU TENMOBOro NoToKa ¢ = 10 KBT/M2.
Tpebyemblil MUHUMaNLHBIA NoKkasaTenb NPON3BOAUTENLHOCTU Q. MPU CTPaBMBaHUK AN KnanaHa copoca Aasne-
HWUSA NpU BblLLEHA3BaHHBIX YCIIOBUAX AOMKEH COCTaBNATL He MeHee 952 kri.

M3 Tabnuysl A.1 npunoxenus Aana R717: k= 1,310; C = 2,64.
M3 Tabnuyel ceoitcTs napa R717, yaeneHelil 06bem napa npu 23 6ap: v = 0,0557 m3/kr.
W3 Tabnuusl A.3 npunoxeHua A ansa py/p, = 1/23 = 0,043 => K, = 1.

Mo kaTanory npousBoguTens BeibupatoT knanaH cbpoca faBneHns co cnegylolwmmmM nokasatensamu: d = 15 mm;
A =177 Mm2; kg =041
PacuyeT nokasaTenei cpabaTbiBaHUA B COOTBETCTBUM C YpaBHeHUeEM (15):
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Q v
A,= md = 3,469 — v RN
02883 C - Ky, K, \E C-Kg Ky ¥ Po
0

952 0,057
2,64-0,41-1,0 23

A, =3,469 - =150 MM2,

D
Q,=02883C A Ky K, | —

Vo

[ 23
Q,=0,2883-264-177-0,41-1" 0,0557"

Qp=1123 k> Qg

Qma < Qm < 1,25 Qg => Qg = Qar

C.5 lMNapeHue pnaBneHus B NIMHUK NoaBoAa (OT éMKOCTM [0 KnanaHa cGpoca faBneHust)
B cootBeTCcTBUM C ypaBHEHUEM (21):

2
A
Ain

Tpy6onposoa: DN 25, d;, = 28,5 mm, A, = 638 MM2, A = 177 MM2 (U3 KaTanora).
3HaveHuna koadhdpulymeHTa MecTHoOro conpoTuBneHna ¢ no Tabnuue A.4 B MecTax, ykasaHHbIX Ha pucyHke C.1:

1. Bxog emkocTtn &, = 0,25 (coegnHeHue 3anoanuyo, CKoLLIEHHbIe rpaHn).

L, 500
a) npamoit Tpy6onposog ¢, = kd— =0,02 - 285 = 0,35,
in !

L;, =500 mm, ) )
A 638
b) knanaH-nepekniodaTens £ 5=2,592 - |——| - 1073=2,502 - 5| 1073 =264,

Vs

= 3
Ks =20 MM,
n=3

t=2,¢,=324,

n=1
150 2
Ap;,=0,0320 - @ -2,64-0,41 - 1,0] - 3,24 - 23 =0,155,

Ap;, 0,155
Po

=0,00674 < 0,03 (cm. 7.4.1).

BenunuuHa noTepb faBNeHUs Ha BXOAE COOTBETCTBEHHO NO3BONSAET NPUMEHATL BbiGpaHHbIi knanaH. Koraa nageHune
[ aBreHUs NpeBbILLAET BeMUYMHEI, yKaldaHHble B 7.4.1, pasMellieHue knanaHoB U NOABOASALLMX MUHWIA MEHSAIOT ¢ Lenbio

CHU3UTL NOTEPU AaBneHus.

20

Koraa npoussoguUTerb yKassiBaeT BENMUMHY KOSpULIMEHTa MECTHOIO COMPOTUBIIEHUS Cpy AN YCTPOICTB (apMa-
Typbl) B NPUBA3KE K MUHUMaNbHOMY BHYTpeHHeMy AnameTpy (DN), ero nepecynThiBaloT B KOS PULWEHT MECTHOrO Co-
NpoTUBMEeHus T 4ns dakTM4eCcKoro 3Ha4eHuss BHyTPEHHero Anamerpa Tpybonposoaa B COOTBETCTBUM C ypaBHeHueM (20):

4
d
= ’i] “Con-

DN
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C.6 NapeHne paBNeHnA B OTBOAHLIX TpyGonpoBogax (oT knanaHa c6poca aaBneHus B armocdepy)
B cooTBeTCTBUU C YpaBHEHUEM (24):

2
A
p1=V0’064'C'[_C'C'Kdr'Kb'po +,D22,
Aout

APout= Py = Pa-

Tpy6onposoa: DN 32, d, ;= 37,2 MM, A, ;= 1086 MM2.

KoadhdumumeHT MecTHOro conpoTuareHns § n3 Tabnuuel A.4 B MecTax, nokadaHHbIX Ha pucyHke C.1:
a) MNpsamoin Tpybonposoa:

Lout 5000
Loys= 5000 MM; Ty=2- =002 - ——=2,69.
Aot 37,2
b) Uaru€ tpy6el Ha 90° (R =3 Dg): T5= 0,25,
n=5
t= 2 C,=294,
n=4

p, = ATMOCChepHOe AaBnerune (P, = 1 6ap,

150 2
pq = \/0,064 . 2.94 -[%- 264-041-1,0-23| +1,0%2=1,796 Gap,

Aoyt = 1,796 — 1,0 = 0,796 6ap,
Apout _ 0,796

P 23

BenuunHa noTepb AaBreHUs Ha BIXO4€ COOTBETCTBEHHO NMO3BONAET UCNOMb30BaTh BbibpaHHbIiA knanaH. Mpu npe-
BbILLEHWUM NOTEPAMMN AaBlIEHNS 3HAa4YEeHWI, yKasaHHbIX B 7.4.1, MEHAKT pacrnonoXeHue KnanaHoB U NUHWA OTBOAKW ANA
CHWXEHUA BENWYUHBI NOTEePb AaBMNeHUS.

BbilLeyKkasaHHbIi pacHeT OCHOBaH Ha YCIoBUU Py, = Po = Pt

Ecnu BcneacTeue pacyeTa NPOTUBOAABNEHUS Py, = Py + A P, 3HAYEHUE K, OKa3bIBAETCA OrpaHUYEeHHBIM (B AaHHOM
cnyyae Ky, = 1,0), cM. Ta6nuuy A.3, To Npu pacyeTe NPOM3BOAUTENBHOCTY KnanaHa copoca AaBNeHUs CneayeT Ucnonb3o-
BaTb OrpaHuyeHHoe 3HadeHne K,

=0,0346 < 0,10 (c™m. 7.4.1).
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MpunoxeHue ZA
(cnpaBouHoe)

Pasgenbl HacTosiLwero craHaapTa,
Kacarowmecs OCHOBHbIX TPeOoOBaHUM U NPoYUxX HOpM aupekTus EC

HacToAwui craHpapt paspabotaH EBponedckuM KOMUTETOM NO CTaHAapTW3aLUWn B pamkax nopydeHus EBpoko-
muceumn n Esponeiickoii 30HbI cBoBGogHON Topronn. CTaHAapT COOTBETCTBYET OCHOBHLIM TpebosaHuamM [dupektussl EC
EBponapnameHTa n Coseta EC 97/23/EC oT 29 mas 1997 roga B OTHOLUEHWM rapMOHWU3aLMKU 3aKoHoAaTenbCTBa rocy-
JapcTB — uneHoB EC B obniacTu ycTpoiicTB, paboTtatowmx nog AaBneHneM.

Ecnu HacToAwwMiA cTaHgapT YNOMUHAKT B Ka4ecTBe CChbINKW B oduuMarnibHOM BeCTHUKE EBpocotoda B KOHTEKCTe
COOTBETCTBYIOLLEN ANPEKTUBEI M MPUMEHSIOT B Ka4eCTBE HaLMOHaNbHOro ctaHgapta XoTs 6bl B ogHol cTpaHe EC, To co-
OTBETCTBUE MONOXKEHUSIM PasfernoB HacTOSALLEro cTaHaapTa, NpUBeAeHHLIX B Tabnuye ZA. 1, B npegenax rpaHul, obnactu
NPUMEHEHUs STOro CTaHAapTa PaBHOCWIIBHO HanW4Mio COOTBETCTBUS OCHOBHEIM TpeboBaHus OupekTtuebl 97/23/EC oT
29 mas 1997 roga 1 cBA3aHHbIX C Hell npegnucaHnii EBponeiickoit Accolmauun cBobogHol TOproBu.

Tabnwnya ZA.1 — CooTBeTcTBME HacTosLero ctaHfapTa Aupektuse 97/23/EC

Pasgensl/Mogpasaentl OcHoBHble TpeGoBaHuA PasbAcHeHUA/ TIbUMEYaHUS
HacTosLero cTaHaapTa OupekTueel 97/23/EC P
6 210 3awuTa OT NpeBbllUeHUA AONYCTUMBIX FpaHuLy
’ ANA ycTpoiicTs, paboTalolux Noa AaBneHnem
6.2.1 212 BHewwHwuit noxap
7 211.2 YcTpoicTBa orpaHuyeHuUs gaBneHus

MpuMedYaHne — B OTHOLEHUM W3henuid, Nognagatomx nog obGnactb NPUMEHEHNUs HAacTOSALLEro cTaHaapTa,
MOFYT BbITh NMPUMEHeHb! 1 4OMOMHUTENbHbIE TpeGoBaHus, 1 [upekTussl EC.
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MpunoxeHune A
(cnpaBouHoe)

CBeQieHUs1 0 COOTBETCTBMM CChITOYHbIX MeXAyHapPOoAHbIX (éBPONECcKUX)
CTaHOAapPTOB MEXrocygapCcTBeHHbIM cTaHAapTam

Tabnuuya A1

efﬁ:”?i;'ﬁ CeC:IHoOnLHV?;l?oro) CTeneHb O603HaueHWe U HaWMeHoBaHUe COOTBETCTBYIOLLEro
MexAyHapoA ( P COOTBETCTBUA MeXrocyaapCcTBeHHOro ctaHaapta
CTaHAapTa

EN 378-1:2008+A2:2012 IDT MOCT EN 378-1—2014 «CucrtemMbl xonogunbHble U TENNOBbIE Ha-
cocbl. TpeGoBaHUs 6€30NacHOCTU M OXpaHbl OKpyXatloLei cpeabl.
YacTb 1. OcHoBHble TpeboBaHWA, onpeaeneHus, knaccudukayms n
Kputepuu seibopar

EN 378-2:2008+A2:2012 IDT MOCT EN 378-2—2014 «Cuctembl xonoagunbHble U TEMoBble Ha-
cocbl. TpeGoBaHus 6€30NacHOCTU U OXpaHbl OKpyXaloLleid cpefbl.
YacTb 2. MpoekTupoBaHWe, KOHCTPYKLUSI, U3rOTOBMEHUEe, UCNbITa-
HUSI, MapKUPOBKa U JOKYMEHTaLus»

EN 764-1:2015 — *

EN 764-2:2012 — *

EN 12284:2003 — *

EN ISO 4126-1:2013 — *

(ISO 4126-1:2013)

EN ISO 4126-2:2003 — *

(ISO 4126-2:2003)

ISO 817 IDT FOCT ISO 817—2014 «XnapareHTbl. CucteMa 0603Ha4YeHnin»

BeTCTBUA CTaH4apTOB!

* COOTBETCTBYIOLUA MeXrocyflapCTBEHHBIA cTaHfapT OTcyTCTBYET. [lo ero yrBepXxaeHus pekoMeHAyeTcsa uc-
nonb3oBaTb NEPEBOS Ha PYCCKMIA SA3bIK JaHHOTO CChINTOYHOMO MEXAYHapPOAHOro (pernoHanLHoOro) ctaHaapTa.

MpuMedaHue — B HacTosiLell TabnuLie UCNONB30BAHO Crieaylollee ycrioBHoe 0603HauYeHNs CTeneHn cooT-

- IDT — MAEHTUYHbIR cTaHaapT.
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(11

(2]

(3]

(4]

(3]

(6]

24

EN 378-3:2008 + A1:2012

EN 12693:2008

EN 13501-1:2007+ A1:2009

EN 60204-1:2006
(IEC 60204-1:2005,
Amendment 1)

EN ISO 3104:1996
(ISO 3104:1994)

EN ISO 6708:1995
(ISO 6708:1995)

BuGnuorpacdus

Refrigerating systems and heat pumps — Safety and environmental requirements —
Part 3: Installation site and personal protection (CucTembl XonoAuneHEIE U TEMNOBLIE
Hacockl. TpeboBaHust 6e3onacHOCTH U oXpaHbl OKpyXatoLei cpeabl — YacTb 3. Pas-
MelLieHUe obopygoBaHusA 1 3aluTa nepcoHana)

Refrigerating systems and heat pumps — Safety and environmental requirements —
Positive displacement refrigerant compressors (CucTeMbl XONoAunbHbIE U TENNOBLIE
Hacockl. TpeboBaHus 6e3onacHOCTU U OXpaHbl OKpYXatoLen cpefbl. XonogunbHbie
komrpeccopbl 06beMHOro AeicTeuA

Fire classification of construction products and building elements — Part 1: Classi-
fication using data from reaction to fire tests (Knaccudukaumsa cTpouTenbHbIX KOH-
CTPYKLMIA 1 3neMeHTOB 34aHuin Mo UX NOBELEHNIO NPU BO3JEACTBUN OrHA. YacTb 1.
Knaccudukauyms, ucnonbaytoljas AaHHbIe UCMbITaHWA O peakuun ropeHus npu uc-
MbITAHUN HA OFHECTONKOCTb)

Safety of machinery — Electrical equipment of machines — Part 1: General require-
ments (Be3onacHOCTb MaLUWH U MEXaHWU3MOB. OrneKkTpoobopyaoBaHUe NPOMBILLNEH-
HbIX MalmH. YacTb 1. Obwue TpeboBaHusA. C yyeTom nameHeHus 1)

Petroleum products — Transparent and opaque liquids — Determination of kinematic
viscosity and calculation of dynamic viscosity (HedTenpoaykTsl. [po3payHbie U He-
npospayvHble XNAKOCTU. Onpe,qeneHMe KWHEeMaTU4YeCKON BA3KOCTU U pacyeT JuHamMun-
YECKOIN BA3KOCTH)

Pipework components — Definition and selection of DN (nominal size) (OnemeHTbl
Tpy6onpoeogos. OnpeaeneHna n BbI6Op HOMUHANBHOIO BHYTPeHHero anaMeTpa DN)
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YOK 621.51:006.354 MKC 27.080, 27.200 OKIT1 36 4400, IDT
51 5110;
515210;
51 5600

Kntouesble criosa: 060pyaoBaHne XonoaunbHOEe, HAaCOC TENMOBOI, GE30MACHOCTL, OXPaHa OKPY>KAIOLLEH Cpe-
Ibl, N30LITOYHOE JABMNEHNE, NPEAOXPAHUTENbHBLIE YCTPOKICTBA, pacyeT
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