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Mpeaucnosune

Llenu, OCHOBHbIE MPUHLUMMbLI U OCHOBHOW MOPSAAOK NPOBeAeHUs paboT No MEXTOCyAapCTBEHHOW CTaH-
aaptusaumm yctaHosneHnbl B F[OCT 1.0—2015 «MexrocyaapcteeHHasa cuctema craHgaprusaumun. OCHOBHbIE
nonoxeHusi» n FOCT 1.2—2015 «MexrocygapcreeHHas cuctema ctaHgaptmusauun. CtaHaapTtbl Mexrocyaap-
CTBEHHbIE, MPaBMIa U peKkoMeHAauum No MEXrocyaapCTBEHHON cTangapTu3auuu. Mpasuna paspaboTku, npu-
HATWA, OOHOBIEHUS U OTMEHBI»

CBeoeHuA O cTaHgapTe

1 MNOAIOTOBIJIEH Poccunckum coo3om npeanpusituii XonoaAnnbHON NPOMBbILLNEHHOCTU HA OCHOBE COB-
CTBEHHOTO NEPEeBOAAa Ha PYCCKUI A3bIK HEMELIKOA3bIYHOW BEPCUM CTaHAAPTAa, YKa3aHHOTO B MyHKTE 5

2 BHECEH MexrocyaapCrBeHHbIM TEXHUYECKMM KOMUTETOM NO cTtaHgaptusauun MTK 271 «Xonoausnb-
Hbl€ YCTaHOBKN»

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHZapTu3auuu, MeTponorum U ceptudmkauyumn (Npo-
Tokon ot 30 asrycrta 2017 r. Ne 102-I1)

3a NpuHSTUE NPOronocoBanu:

KpaTKoe HalMeHOBaHWe CTpaHbl Koa CTpaHbl COKpau.|eHHoe HanMeHoBaHWe
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 HaLMoHarbHOro opraHa no ctaHaapTusauum

AsepbaiigxaH AZ AscTaHgapT

ApmMeHus AM MuHaKkoHoMuUKKM Pecnybnuku ApmeHuns

Benapycb BY locctangapt Pecnybnuku Benapycs

Mpy3us GE lpyacTangapt

KazaxcTaH KZ locctaHpapt Pecnybnukn KaszaxcTtaH

Kupruaua KG KblprelactaHgapT

MongoBa MD WHCTUTYT cTaHaapTusaumm Mongosel

Poccus RU Pocctanaapt

TagxukncTtaH TJ TagxukcTaHgapt

TypkmeHucTaH ™ masroccnyxba « TypkMeHCcTaHgapTnapbly

Y3bekucraH uz YacTaHgapT

YkpauHa UA MuH3KOHOMpPa3sBUTUA YKpauHbl

4 TMpukasom deaepanbHOro areHTCTBAa MO TEXHUYECKOMY PErynupoBaHu0 U MeTponorun ot 1 Hos0pSA
2018 r. Ne 916-cT mexxrocyaapctBeHHbin ctaHgapt MOCT EN 13136—2017 BBeaeH B A€WCTBME B Ka4ecTBe
HauuoHanbHoro craHgaprta Poccuiickon egepaumun ¢ 1 mapta 2019 .

5 Hacrodawmin ctaHaapt maeHtudeH esponerickoMmy craHgapty EN 13136:2013 «YcraHOBKM X0noausb-
Hble M TENOBbLIE HACOCLI. YCTPOWCTBA ANA pasrpy3ku OT gasneHusa u Tpybonposogbl k HUM. MeTtoabl pac-
yetay («Kalteanlagen und Warmepumpen — Druckentlastungseinrichtungen und zugehorige Leitungen —
Berechnungsverfahreny, IDT).

OdmuymanbHble 9K3eMnNaApbl €BPONENCKOro ctaHaapta, Ha OCHOBE KOTOPOro MOArOTOBNEH HACTOALLMIA
MEXXrocyaapCTBEHHLIW CTaHAapT, MeloTes B degepanbHOM MHpOpMaLMOHHOM dOHAE CTaHOAPTOB.

HaumeHoBaHMe HACTOALLEro cTaHJapTa U3MEHEHO OTHOCUTENbHO HAaMMEHOBAHUS YKA3aHHOIO Mexay-
HapoaHoro ctaHaapTta ang npueegeHus B cooresercraue ¢ FOCT 1.5 (noapasgen 3.6).

CBefeHnsa 0 COOTBETCTBUM CCINTOYHBIX MEXAYHAPOAHLIX CTAHAAPTOB MEXTOCYAapCTBEHHbLIM CTaHaap-
Tam NPUBELEHbI B AOMOMTHUTENBHOM NpUnoxeHun JA

6 BBEJJEH BINEPBbIE
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UHpopmayusa 06 usMeHeHUsaX K Hacmoswemy cmaHdapmy nybrukyemces 8 exea00HOM UHopmayu-
OHHOM yKa3amerne «HauyuoHarnbHble cmaHdapmbl», @ mekem u3MeHeHUld U nonpasok — 8 €XXeMeCsaYHOM
UHpOpMaUUOHHOM yKasamersie «HauyuonanebHble cmaHdapmsi». B cnyyae nepecmompa (3ameHbl) unu om-
MeHb! Hacmosueao cmaHdapma coomeemcemeyirouiee yeedomneHue bydem onybrnukoeaHoO 8 eXeMeCsI4HOM
UHpOpMayUOHHOM yKa3zamene «HayuoHarnbHble cmaHdapmebl». Coomeememaeyrouias UHgopmayus, yeedom-
NleHue U mekcmbl pasmewiaromes makxke 6 UHQOPMayUoOHHOI cucmeme obuiez0 nosib3osaHus — Ha ou-
yuansHomMm calime ®edepanbHO20 azeHmemea o MexXHUYECKOMY peaynuposaHuio U Memposiosuu e cemu
UHmepHem (www.gost.ru)

© CraHgaptuHgopm, ochopmneHue, 2018

B Poccuiickoin deagepaummn HACTOALIMIA CTaHAAPT HE MOXET ObITb MONMHOCTBIO UMK
YaCTUYHO BOCMPOU3BEAEH, TUPAXKMUPOBAH M PAcMNpPOCTPaHEH B KayectBe oduuManbHOro
nsgaHua 6e3 paspelweHus PegepanbHOr0 areHTCTBa MO TEXHUYECKOMY PErynupoOBaHuUIO
U METPONOrMM


https://meganorm.ru/Index/64/64099.htm

rOCT EN 13136—2017

CopepxaHue
1 0BNACTb MPUMEHEHMS . . . .. .ottt et e e e e e e e e e e e e e e e e 1
2 HOPMATUBHBIC COBITTKU .« & o et e et e e e e e e e e e e e e e e e e e e e e e 1
3 TEPMUHDBI U ONPEACIIEHUS. . . o o o o e e e e et e e e e e e e e e e 2
4 YCMOBHBIE ODOBHAUEHMSL. . . . o ottt et ettt e e e e e e e e e e e 2
5 00LUME MOMOMKEHUST . . . . oo ettt et e e e e e e e e e e e e e e e e 4
6 YcrponicTtea cOpoca AaBneHUs ANs 3alMTbl AETANEN YCTAHOBKU . . . . .. o oottt it e e et e 4
6.1 OOLUME MOMOMKEHUST . . . . o oo et e e e e e e e e e e e e e e e e e e e e e e 4
6.2 YUpeamepHoe noBblLIEHWE AaBNEHUA BCNeaCTBUE BO3AEWCTBUA UCTOMHUKOB TENNAa. . ... ... ... .. 5
6.3 M36bITOYHOE AaBNEHUE, BbI3bIBAEMOE PABOTOM KOMMPECCOPA. . . . o o ot e e e e e e e e e e 6
6.4 N36bITOYHOE AaBNEHUE, BO3HMKAIOLEE BCNEACTBME PACLUMPEHUS XKUAKOCTU . . .. ... .. ... ..... 7
7 Tpon3BOAUTENBHOCTbL YCTPOWCTB ANA COPOCA AABMEHUS . . . .. .. ottt ettt e e e e e i e e 7
71 O0WME CBEAECHUS . . . oo o e e e e e e e e e e e e e e e e e 7
7.2 OnpeaeneHne NPOU3BOAUTENBHOCTU KNAMaHOB COPOCA AABNEHUS . .. .. ... .. ..o, 7
7.3 Pacyet gaenexus cpabarbiBaHUS U NPOXOAHOIO CEYEHMS Pa3pbIiBHLIX MEMOPaH 1 NNaBKUX
MPOBOK. . . 9
7.4 MoTepu AaBNeEHMA B NOABOAAMX/OTBOAALLMX TPYOAX . . . . .. ..ottt e e e 9
MpunoxxeHue A (obasatensHoe) 3HaueHust PyHKUUIA, KOBIPMPULMEHTOB U CBOMCTBA XITAAATEHTOB . . . . .. . 11
MpunoxeHue B (cnpaBo4yHoe) PacyeT ceveHns noToka ANA HEKUMALMX U KUNALWMX XKUAKOCTER. . ... . . .. 16
MpunoxxeHune C (cnpaBo4Hoe) Mpumep pacdeTa pasmMepoB YCTPOUCTB Ans cOpoca AaBneHus
C COOTBETCTBYIOLUUMMN TPYOONPOBOAAMM . . . . . oot e et et et et e e e e e e 18
MpunoxxeHune ZA (cnpaBovHoe) Pasgenbl HACTOALWEro CTaHAapTa, KacatloLmMecs OCHOBHbIX TpeboBaHui
MK NPOYUX HOPM AMPEKTUB EC. . . . .. 22
Mpunoxexnune A (cnpasovHoe) CBeaeHUs 0 COOTBETCTBUM CCbINOYHBLIX MEXAYHAPOAHLIX (EBPONEN CKUX)
CTaHAapTOB MEXrOCYAapCTBEHHBIM CTAHAAPTAM . . .. vttt et e it e e e e 23
BUBIIMOT DA . . o oo e 24



rOCT EN 13136—2017

BBepeHune

Hactosiwmin ctaHgapTt paspaboTaH TexHu4eckum komutetom CEN/TC 182 «Cuctembl XONoAuUnNbHbIE.
TpeboBaHua Ge30NacHOCTM U OXPaHbl OKPY>KAKOLLEW Cpeably, CEKpeTapuar KOTOporo AenWCTBYET Noa 3ruaon
lepMaHCKOro MHCTUTYTa No craHgapTtudauuu (DIN).

C repMaHCKOi CTOPOHbI 38 OTBETCTBEHHOCTL 3a pa3paboTky Obina BO3NOXeEHA Ha pabo4vyo KOMUCCUIO
NA 044-00-01 AA «BesonacHoCTb 1 OxpaHa okpyXatowlein cpeabl» B KomuteTe No ctaHgapTam XOonoaunbHOM
TexHukn (FNKa).

HacroAwmin craHgapt npuobpeTaeT cTaTtyC HauuoHanbHOro nubo nocpeacTBOM Nybnukauuu Tekcra
MOEHTUYHOIO codepXaHusa unu Npu3HaHuA, KOTOpoe AOSMKHO NocneaoBaTb He nosgHee anpena 2014 roga
C NOCNEAyLEN OTMEHOW COOTBETCTBYIOLLUX HALUOHANbHBLIX HOPM, BO3MOXHO NPOTUBOPEYALLUX AaHHOMY
cTaHgapry.

B03MOXHO, HEKOTOpPLIE 3MEMEHTbl AaHHOMO0 AOKYMEHTa 3aTparuBaloT nateHTHble npasa. CEN (n/unu
CENELEC), He HeceT OTBETCTBEHHOCTU 3a YaCTUYHYIO UIM NONHYI UAEHTUUKALKUIO COOTBETCTBYIOLLMX Ma-
TEHTHbIX NpaB.

HacToswmii ctangapt 3ameHset cobon ctaHaapt EN 13136:2001.

CtaHgaprt paspabotaH komutetom CEN no nopyyeHuto EBpONENCKON KOMUCCUN U OPraHOB B paMKax
EBponeickoi 30Hbl CBOGOAHON TOProBnu B Noaaep)kky doyHaameHTanbHblx TpeboBaHun Oupektus EC.

B npunoxenun ZA, B, C unu D, asndaiowemMcss COCTaBHON 4acTbl0 AaHHOr0 AOKYMEHTAa, coaeparcs
cBeaeHna 0 B3aumocsaAsn ¢ Aupektusammn EC.

B cpaBHeHun co craHgaptoMm EN 13136:2001, ctangapt EN 13136:2013 y4yuTbiBaeT NpUMEHEHUEe B
kadyectse xnagareHta CO,, a Takxe nsmeneHune A1, onyonukosanHoe B 2005 rogy.

B cootBerctBumn ¢ pernameHtom CEN-CENELEC, HauuMoHanbHble opraHu3aumu no craHgaptusauuun
Benbrun, Bonrapun, Danuun, Nepmadum, MakegoHumn, SctoHun, PuHnadauun, dpaduun, peuyun, Npnavauu,
Wcnanguun, tanuu, Xopeartuu, Jlateuu, Jlutesl, JTiokcembypra, Manstel, Hugepnangos, Hopseruu, ABCTpum,
Monbun, MopTtyranuun, PymbiHuK, Weeuyun, Weenyapum, Cnosakuu, Cnosenun, cnaHuu, Yewwckon Pecny-
onuku, Typummn, Benrpun, Benukobputanum n Kunpa o6sa3aHbl BBECTU y ¢ebs1 AaHHbIA €BPONENCKUIA CTaHAAPT.

Hactosiwmin ctangapt 6asmpyercss Ha AeWCTBYHOWMX pasgenax craHgaptoe EN ISO 4126-1:2013,
EN ISO 4126-2:2003 u EN 12284,

Crangapt agantupoBaH Kk cneuyuduyeckum TpeboBaHUSM K XONOANITbHLIM YCTAHOBKAM U COAEPKUT CO-
OTBETCTBYIOLLUE AAHHbIE.

OH onpegenser MeponpuaTua no peanusaumm TpeboBaHUi K NPegoXpaHUTENbHBIM YCTPOUCTBAM ANiA
cbpoca gaBneHnsa B COOTBETCTBMM cO cTaHaapTom EN 378-2:2008+A2:2012.
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M E XTI oOCVY dAPGCTHBTETUHTHUBbB # C TAHOAPT

CUCTEMbI XOnoaunnbHbLIE N TEMJNIOBbLIE HACOCDI

YcTpoKcTBa npeaoxpaHUTernbHble ansa ooopyaoBaHUA, padoTarowero
noA U3bbITOYHbIM JAaBNEHUEM, U TPYOONPOBOAbI K HUM.
MeToabl pacueTa

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

Hara BBegeHua — 2019—03—01

1 ObnacTtb npumMeHeHus

1.1 Hacroswmii cTaHgapT ONUCbIBAeT pacyeT MacCOBLIX PacxodoB C LENbI0 onpeaeneHns pasmepos
npeaoxpaHnTeNbHbLIX YCTPONCTB AN 000pya0BaHMsA XONOAWUIBHBIX CUCTEM, paboTaowero nog n3bbITOUYHbIM
JaBreHnem.

M pnMedyaHune — TepMVIH «XOonoaunbHbIE CUCTEMBIY, I/ICI'IOJ'IbSyeMbIVI B AaHHOM CTaHAapTe, BKNKOYaeT Tenso-
Bbl€ HAaCOChHI.

1.2 Hacroquwmi craHaapT ONUCLIBAET pacyeT NPOM3BOAUTENBHOCTU CTPaBNMBAHUA U3BLITOYHOIO AaBne-
HWUSA rasoB AN KrnanaHoB cObpoca gaBneHus U ApyrMx yCTPOMCTB cOpoca AaBneHnsa B XONOAUSIbHbIX YCTAHOB-
Kax, BKM4as COOTBETCTBYIOLLUME AaHHbIE, HEODX0AMMbIE ANA ONpeAeneHnsa pasmMepoB 3TUX YCTPOMCTB, Npu
OCYLLECTBNEHNUS UMK COPOCA ra3oB B OKPY>KAOLLYIO aTMOCEpPY UMM BO BHYTPEHHME NOIOCTU XONOAMMBbHON
cucTembl ¢ 6onee HU3KUM JaBNEHNEM.

1.3 Hacrodawmin ctaHgapt ycraHaBnuBaeT TpeboBaHMA K NpeaoxXpaHUTENbHbIM YCTPOMNCTBaAM cOpoca
JaBrneHus BO U3bexaHme BO3ZHMKHOBEHUSA HELOMYCTUMbIX BENWYUH AABMEHUSA NOA BO3AEWCTBUEM BHYTPEHHUX
U BHELUHWX UCTOYHUKOB TENNa, HarHeTaHnA gaBneHuns (Hanpumep, Nog BO3AerCTBUEM KOMNPECCOPOB, Harpe-
BaTenen uT. 4.).

1.4 Hacrosiwui ctaHaapT ONUCbIBAET pacyeT nokasatenen nageHusl AaBneHusa B Tpybonpoeogax noa-
BOZAA M OTBOAA NMPeAOXPaHUTENbHbIX KianaHoB cOpoca AaBneHus u Apyrux ycTponcTs Ansa cbpoca gaBneHus,
BKITIOYas HEOOXOAMMbIE UCXOAHBIE AAHHbBIE.

1.5 B pasagene 5 HacTosiLero cTaHgapTa COAEepXKaTCA CChIfKM Ha OCTarnbHble COOTBETCTBYIOLLUE HOPMBI.

2 HopmaTuBHbIe CCbISIKN

Ons npuMeHeHUs HaCTOALLEro cTaHgapTa HEOOXOAUMbI NEPEYNCIIEHHBIE HUXE CCbINIOYHBLIE AOKYMEHTHI.
Mpun cCbInKax Ha A4aTUPOBAHHLIE AOKYMEHThLI NPUMEHSIOT TONbKO YKa3aHHOe n3gaHue. [Ons CCbINoK Ha Heaa-
TUPOBAaHHLIE AOKYMEHTLI MPUMEHSIOT MOCMNEAHIO PEedakuuio JOKyMeHTa (BKIOYasi BCE ero UBMEHEHMUS), Ha
KOTOpLIW caenaHa ccbifka.

EN 378-1:2008+A2:2012, Refrigerating systems and heat pumps — Safety and environmental
requirements — Part 1: Basic requirements, definitions, classification and selection criteria (Cucrtembl xono-
OUNbHbIE U TEMNOBbIE HACOChl — TpeboBaHus 6e30NacHOCTM U OXPaHbI OKpyXKatoLen cpeabl. Yactb 1. OCHOB-
Hble TpeboBaHug, onpeaeneHus, knaccndukauusa u Kputepun Beidopa)

EN 378-2:2008+A2:2012, Refrigerating systems and heat pumps — Safety and environmental
requirements — Part 2: Design, construction, testing, marking and documentation (Cucrembl XxonoausnbHble U
TENMnoBble HACOChl — TpebGoBaHusl 6e30MacHOCTU M OXPaHbl OKPYXKaIOLLEN cpedbl. YacTb 2. [poeKkTupoBaHueE,
KOHCTPYKLMS, U3FOTOBIEHUE, UCMIbITAHWE, MAPKUPOBKA U A OKYMEHTAaLMS)

M3paHue ocduumanbHoe
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EN 764-1:2015, Pressure equipement — Part 1: Vocabulary (O6opynoaHue, pabotatowiee noa agaene-
HueMm. Yactb 1. Cnosaps)

EN 764-2:2012, Pressure equipment — Part 2: Quantities, symbols and units (O6opyaosanue, pabota-
owee nog gasneHnem. Yacro 2. Pasmepbl, 0003HAYEHUA U €AUHULIbI U3MEPEHUST)

EN 12284:2003, Refrigerating systems and heat pumps — Valves — Requirements, testing and marking
(Cucrembl XonoaunbHbIE U TENNOBbIE HACOCHI. KnanaHbl. TpeboBaHUs, UCNbITAHUS U MapPKUPOBKA)

EN I1SO 4126-1:2013, Safety devices for protection against excessive pressure — Part 1: Safety valves
(ISO 4126-1:2013) (YcTponcrea npeaoxXpaHUTENbHbIE AN 3alUMTbl OT U30LITOMHOrO AaBneHus. Yacte 1. Mpe-
JOXPaHUTENbHbIE KNanaHbl)

EN 1SO 4126-2:2003, Safety devices for protection against excessive pressure. Part 2: Bursting disc
safety devices (ISO 4126-2:2003) (YcTponcTea npeaoxpaHuTenbHble ANg 3aluThbl OT U30bITOMHOIO AaBMNEHUS.
YacTtb 2. MNMpeaoxpaHUTenbHbIE YCTPOWCTBA C Pa3pbIBHON MeMOpaHOR)

ISO 817, Refrigerants — Designation and safety classification (XnagareHtbl. O603Ha4YeHUe U Knaccu-
dukauua no 6e30nacHoOCTH)

3 TepmuHbI U onpeaeneHns

B HacTodweM craHaapte MCnonb3oBaHbl TEPMUHbLI M onpedeneHna no EN 378-1:2008+A2:2012,
EN 12284:2003, EN ISO 4126-1:2013, EN I1SO 4126-2:2003 n EN 764-1:2015.

4 YcnoBHble 00603HaueHusa

B HacToqwem cTtaHgapTe UCNonb3oBaHbl 0003HaYeHusa no craHaapty EN 764-2:2012, a Takke Huke-
cneaywowpe 0603HaYEeHUS:

x-d? 5
A — cevyeHue notoka A = |——|, mm=;

4
A, — PacyeTHOE CeYeHne noToka, Mm?;

Apy — ceuyeHue apmarypbl ¢ yyeTom DN, MMZ;
Aj, — BHYTPEHHEE CeYeHue BXOAHOI TpyObl, MMZ;
A,,-q — pacyeTHOE CevyeHne NoToka ANs XMAKOCTU Npu cBpoce JaBneHns, MM2;
Aout_
Ar — BHyTpeHHee ceveHune TpyOl, MMZ;
— MoWajb BHELHEN NOBEPXHOCTU eMKOCTU, M;
vap — PAaCYETHOE CeyeHne noToka Ans napa npu cbpoce gasnexus, Mv?;
C — byHKUMA noKasaTensa U3osHTponbI (Tabnuua A.2) ;
DN — HOMMHanbHbIA BHYTPeHHUI anameTp (cM. EN I1ISO 6708:1995);
d — Haubonee y3koe dhakTMHECKOE 3HAYEHME AMameTpa KnanaHa copoca JaBneHus, M,
d . — pacyeTHbIn AMaMeTp NOTOKA KnanaHa copoca AaBneHus, MM;
d., — BHYTPEHHUI gnameTp Tpybbl MOABOAA, MM,
— BHELUHWIA AguameTp TpyObl 0TBOAA, MM;
Dp — BHewHni anametp Tpybel (Tabnuua A.4), mm;
dr — BHYTPEHHUI AnameTp TpyObl, MM,

h,.., — 3HTanbNua napa xnagareHrta npu senu4ymHe 1,1 3agaHHOrO AaBneHus ycTponcrea copoca aasne-
HUA (MPU CBEPXKPUTUYECKUX YCIOBUSAX UMK yCnoBuUsx neperpesa cMm. 6.1), kKIDK/Kr;

K, — nonpaso4Hbli k03PULIMEHT TEOPETUYECKOrO MACCOBOIO pacxoaa npu copoce aasneHus 4ns ao-
KpUTUYECKMX NOTOKOB (Tabnuua A.3);

Ky — NpuHATOE 3HaYeHue KoapduumeHTa pacxoaa ¢ y4eTom NPOTUBOAABIIEHUS Pp/P, U BO3MOXKHOTO
OrPaHMYEHHOrO X04a knanaHa copoca gaBneHus;

Ky, — KO3(hMLMEHT pacxoaa C y4eToMm cxartusa ctpyu [Ky, = Ky - 0,9];
Ky — KO3(ppMLIMEHT pacxofa C y4ETOM CxaTusa CTpyu Ana »makoctu [Ky, = Ky, - 0,8];

BHYTPEHHEE CeYeHUe BbIXOAHOII TPYObl, MM;

A
A

surf



Kvs -

K,—
k—

Pset —

W1_
X_

o —

C_

rOCT EN 13136—2017

KoadduUMEHT pacxoaa knanaHa (06beMHbIR pacxod BoAbl Npu nepenaae aasneHuin Ap B 1 6ap,
MPU NOMHOCTBIO OTKPLITOM KrnanaHe), M3/u;

NONpPaBOYHbIN KOIPPULMEHT BA3KOCTU;

rnokasaTenb WM303HTPOMbl xnagareHta. [Ans pacyeta NpMHUMAIOT 3HAYEHWe K Npu Temneparype
25 °C n pasnexnuun 1,013 Bap;

AnuHa TpyObl, MM;
AnuHa TpyObl NOABOAKK, M;

— AnuHa Tpy6bl 0TBOAA, M;

yncno o6opoToB, 06/MUH;

atmocdepHoe aaeneHue (1 6ap), 6ap;

NpOTMBOAABIEHNE HA BbIXOA€E YCTPONCTBa cOpoca aaBneHus, abcontoTHaa BenuyuHa, 6ap;
KpuTudeckoe abconiotHoe gasneHue, bap;

¢hakTudeckoe abconoTHoe aasneHue cpadartbiBanusa P, = 1,1 Pggs + Py, 0aP;

MaKCUManbHOEe AONYCTUMOE AAaBMEHUE KOHCTPYKTUBHOIO aneMeHTa, W3bblITouHOe AaBneHue?,
bap;

3ajlaHHOe JaBneHue cpabaTbiBaHUs, 4aBneHne Hadvana oTKpbiTuS (npegonpeaeneHHoe 3HadeHne
JaBreHns, Npu KOTOPOM KnanaH copoca aaBneHus HayMHaeT OTKPbIBATbCS B YCIOBMSX 9KCMnya-
Tauun), 6ap;

NaBMNeHne B Ha4ane BbiMyCKHO TPyObI, abConoTHaA BENUYMHA (Ha NpakTuke = p,), 6ap;
JaBreHne B KOHLIE BbIMyCKHON TPyObl, abconioTHas BenuuuHa, éap;
nepenaa aasneHui, 6ap;

— noTepwu aaeneHus B Tpybe, noaBoasLEl NOTOK K knanaHy copoca aaeneHusi, 6ap;
— noTepu aaeneHus B Tpybe, OTBOASALLEN NOTOK OT kKnanaHa cbpoca aasneHus, 6ap;

noaBoAUMAs MOLLHOCTb TENNOBOIO NOTOKA, BHYTPEHHErO UCTOUMHMKA Tenna, kBT,

MaCCOBbIN pacxoa XMAKOCTU nocne cbpoca aaBneHus, Kriu;

pacyYeTHbIA MACCOBbLIA pacxod XnajgareHta yCrponcTea cOpoca aaBneHus, Kriv;

TEOPETUHMECKUI yAENbHbIN MACCOBLIA pacxod npu cbpoce agaBnNeHUs, Kr/ - MMZ;

haKTUYECKUI yaenbHbIA MACCOBbIA pacxod npu cOpoce AaBneHusl No pesynbraraM UCMbITaHWUN,
Kr/d - MM2;

TpebyeMbliil MMHUMAanNbHbLIA NOKasatens NPON3BOAMTENBHOCTM YCTPOWCTBA cBpoca AaBneHust nNpu
CTPaBNUBaHWM XNajareHTa, Kriu;

MacCCOBbIN pacxoa napoB Npu cOpoce AaBnNeHUs, Kr/u;

paaunyc nsrmba Tpybnl (tabnuua A.4), Mu;

yucno PenHonbAaca;

TOMNLUHA U30NALUKN, M;

TeopeTndecknii pabounin oovem, m3;

yaenbHbIl 00bEM Mapa WUIMu XXMAKOCTH, M3/kr;

dakTuyeckas CKOpoCTb MOTOKOB »UAKOCTU B Haubonee y3KOM ceveHun knanaHa cbpoca gasne-
HUA, M/C;

CKOPOCTb Ha BXOAE B OTBOAHYIO TpyOy, M/C;
A0nsA napoBoi haskl B XnagareHte npu p,
yron coeauHeHus natpybka (tabnuua A.4), rpag;

n
NONHbIA KOIPPUUNEHT MECTHBLIX COMPOTUBNEHUI T = 2 T
n=1

@ CornacHo gupektuBe 97/23/EC B OTHOLLEHMU YCTPOWCTB, paboTatolmx noa AaBreHuem, Ans MakcuMarnbsHO A0-
MyCTMMOro 3Ha4eHUA AaBneHnsa NpUMeHsloT abbpesnatypy PS.

3
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Cpy — K03hMLIMEHT MECTHOTO CONPOTUBNEHUA C y4eToMm DN,
, — KO3(MMULMEHT MECTHOTO COMPOTUBIEHNS OTAEMNbHbBIX KOHCTPYKTUBHBIX 3NEMEHTOB,

n, — 00bemHbIi KM, onpeaensemsiit No 4aBMNeHMo Ha BCACLIBAHWN 1 JABNEHMIO HA CTOPOHE HarHera-
HUS B COOTBETCTBUM C YCTAHOBOYHbLIM JABNEHUEM YCTPONCTBA COpOca AaBNEHUS;

A — KO3 uMLUMEHT NOTEepb AaBNEHNUsS1 HA TPeHue B Tpybe (and rmaakoi ctanbHon Tpybbl A = 0,02);
v — KMHEeMaTU4eckas BA3KOCTb, M2/C;
p — MMNOTHOCTbL Mapa unu }uakoctu (p = 1/v,), Kkr/m3;

P10 — MNOTHOCTL Napa XmnajareHTa npy AaBfeHNM HACBILLEHHOTO Napa/TOYKe POChl ANs TEMNEepaTyphbi
10 °C, Kkr/M3;

¢ — MNMOTHOCTb TEMMOBOro NOTOKA, KBT/MZ;
Qreg — OTPAHWUYEHHAs NNOTHOCTb TEMMOBOroO NOTOKA, KBT/M2.

5 O6wumne nonoxeHus

TpeboBaHus Kk 3aLimTe OT U3OLITOYHOTO 4ABNEHUS B XONOAUIBHLIX CUCTEMAX U TENSIOBLIX HACOCAX ONpe-
aenelbl craHaapTom EN 378-2. Mpu npoekTUpOBaHUM U M3rOTOBMNEHMUM KOPNYCOB, KPbILLEK M BONTOB YyCTPONCTB
ansa cbépoca aaBneHUs — NPegoXpaHUTENbHLIX KIanaHoB M MeMOPaHHbLIX NPELOXPaHUTESNBHBIX YCTPONCTB —
NPUMEHSAIOT NOMNOXEHUSI 00 UCMbITAHMAX HA NPOYHOCTL cornacHo EN 12284.

Bo Bcex apyrux cnyyasx npuMeHstoT TpebosaHusa craHaaprta EN 1ISO 4126-1:2013 «YcTpoicTea npeao-
XpaHUTENbHbIE ANA 3aWMThl OT M3BLITOMHOrO AasneHns — Yactb 1. MNpegoxpaHuTensHbIE KnanaHbl», pas-
aen 3 «lMoHartua», pasgen 5 «KoHcTpykuuay, pasaen 7 «cnbiTaHma npotoTunos» u pasaen 10 «MapkupoBka
n onnombupoBaHuey, 17.2 «MembpaHHble NpeaoxXpaHuTENbHbIE YCTPOWCTBA M/MNM MeMBpaHHbIE YCTPOR-
ctBay n 17.3 «depxarenu memOpaHHbIX NPeaoXPAHUTENbHbBIX YCTPONCTBY.

M pnMmedaHune — MeToaunka pacyeTa cedeHNA NOToKa ANnA KNNAWKMX U HEKUNALLNX HKUOKOCTEN M3NOXeHa B npu-
noxeHnn B. PacyeTbl Ans yCTpOVICTBa C6p008 AaBlieHnA ¢ COOTBETCTBYHLWMMU NMMMHUAMU NpUuBedeHbl B MPUITOXXEHUN C.

6 YcTponctBa cOpoca gaBneHus oA 3aWuThbl AeTarnen yctaHOBKU

6.1 O6uKe nonoxeHus

PacuyeTbl BEINOMHAT C Y4ETOM U3BECTHBIX UM OXXUAAEMbIX (DaKTOPOB, BMUSIOLLMX HA YBENUYEHNE faB-
nenus. MNMpuHUMAaTBLCH B pacqeT AOIKHbI BCE MPOrHO3UpyeMble hakTopbl, BKOYasa hakTopbl, YNOMSAHYTbIE B
6.2,6.3n64.

B HacTosAwem cTaHaapTe onpeaeneHne 3HayeHus hvap OCYLLECTBMAKOT Npu gaBneHuu, pasHom 1,1 3a-
JAaHHOTO AaBneHus cpabartbiBaHus ANa YCTPOWCTBa cOpoca AaBreHus.

B cnyyae, ecnu BenuuuHa gaBneHus, paeBHasa 1,1 3agaHHOro gaeneHusa cpabaTbiBaHUA YCTPOWCTBA
cOpoca gaeneHus, NPeBbILIAET AaBMEHUE HACLILLEHHOTO Nnapa xnagareHta npu TEMNepaType, HUXKe Kputuye-
CKOW Ha 5 K, TO 3Ha4yeHus hvap U Vy AOMKHbI ONPeaEensaTbCA NpU TEMNEpPaType HUXEe KpUTUYECKON TeMnepa-
Typbl HAa 5 K.

Ecnu Temneparypa npu BENMUMHE AaBNeHUs, paBHOW 1,1 3aaaHHOro gaBneHua cpabartbiBaHUA yCTPON-
cTBa cOpoca AaBneHUs NPeBLILLAET TEMMNEPATYPY HaCbILEHUA (xnagareHT HaxoauTcs B 0bractu neperpeToro
napa), saHa4yeHue hvap onpeaenstoT Ha NUHUKN HACbILLEHUS.

Ecnu npu HeKoTopoM 3HaYeHUK AaBneHns npoucxoanT paclmperne CO, 1 3TO 3HAYEHNE HIXKE TPOWHOW
TOYKM (Hanpumep, Npu aTMoChepHOM AaBNEHNN), CYLIECTBYET BO3MOXHOCTL 00pasoBaHus Teepaoro CO,. B
3TOW cBA3U AnA obecneyeHmns 6€30NacHOro pexmmMa KcnyarTaumn Heo0xoAUMO NMPUHATL COOTBETCTBYIOLLUE
Mepbl.

EmkocTm, KOTOpbIe 00bIMHO paboTaloT ¢ XnagareHTOM B ra3aoBoi (pase, MOryT, TEM HE MEHEE, COAEPKaTb
KUAKWIA XTagareHT, KOTOPbIA MOXET UCMapATLCA NOA HaPYKHbIM BO3AENCTBUEM TEMMAa.

M pnMedaHune — EMKocTy, cojepxalwne xnagareHT NCKINMOYUTENBHO B rasoBoi (1)836, noj BO34ENCTBMEM BHELL-
Hero Tenna He B COCTOAHUU reHepupoBaThb Henpepblsan?l NOTOK MaccChbl XnagareHTa.

Mpu CBEPXKPUTUYECKUX AABNEHUSX KNanaH AomkeH OblTh NpUrogeH Ana paboTbl Kak ¢ rasoM, Tak U ¢
SKUAKOCTbIO.
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6.2 Upe3mepHOe NnoBbllWeHWe AaB/ieHUs BCieACTBUe BO3AEVICTBMH MCTOYHUKOB TEM/1a

6.2.1 BHewHMe UCTOYHUKN Tenna
Ecnun notpebyeTcs, paccumtatb MUHUMAasIbHYHO NPON3BOANTENIbHOCTb CTPaB/IMBaHMSA yCTPOCTBa COHPO-
ca AaBneHus o5 eMKOCTM Mog AaBNEHMEM MOXHO criedylwmm o6pas3om:

3600 *cp+Agyys

Qmi- 0)

vap

[ns emMKOCTM nop faBfieHMEM B HaCTOSILLEM CTaHAapTe BeNMYMHY NI0THOCTM TEM/I0BOr0 MOTOKa Mpu-
HUMaIT paBHOI:

® = 10 KBT/M2, 2

O[lHaKO Mpy HEOBXOAMMOCTU MOXET ObITb NPUHATA U 6ONbLUAsA BE/IMYMHA.

Ecnu xe TonwmnHa Ten1on3onaumnmn s eMKocT nog gasneHnem npesbiwaet 0,04 M, 1 M300auMa npowna
MCNbITAHUA Ha OFHECTOMKOCTb B cooTBeTCcTBMU ¢ EN 13501-1:2007+A1:2009, B pe3ynbTarte yero el 6b11 npu-
CBOEH Knacc Bblle, Yem knacc C, To BO3MOXHO MCMNO/Ib30BaHWe orpaHUYeHHON NAOTHOCTU TEN/I0BOr0 MOTOKa,
paccunTbiBaemMoii no popmyne

OnpegeneHne pasmMepoB yCTpoiicTBa c6poca AaBfeHus 1 pacueT nageHusi 4aBfeHns ocyLecTBASIOT No
MeToAuKe, U3NOXEHHON B pasgene 7.
Onsi 0603HaYeHnsl Nowaan BHELWIHel MOBEpPXHOCTW eMKOCTel Mo AaB/ieHWeM MCMoJib3yT CUMMBOS

A surfm

PucyHok 1 — MnactuHyaTbin Ten1006MeHHNK PuvicyHoK 2 — MnacTuHYaTbiii U KOXyXOTPYOHbIA TENT006MEHHUK
[Plate Heat Exchanger (PHE)] [Plate and Shell Heat Exchanger (PSHE)]

[ns TennoobmeHHMNKa, M306paXKeHHOr0 Ha pUCYHKe 1, 3HauyeHue Asurf paccuuTbiBalOT MO crnegytoLlei
dopmyne

Asurf=2(4L2+L2L3+L,L3J). 4

[ns Tennoo6MeHHUKa, M306paXKEHHOI0 Ha PUCYHKe 2, 3HauveHue Asurf paccumMTbiBaOT N0 cnegytoLlei
dopmyne

4surf =2 (-~d 12) + fjtd 1L1). )
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Kak npaBuno, TennoobMeHHUKN pacCMaTpuBaloT Kak eMKOCTU Noa AaBrneHneM. BBuay KOHCTPYKTUBHbIX
0COBEHHOCTEN HEKOTOPbIE NNACTUHYATLIE TENNOOOMEHHUKA MOTYT ObITh BblAENEHbI B OTAENBHYIO KATErOPUIO
B cooTBeTcTBUM ¢ 2.1.2 ctaTbu 1 (NocneaHee npeanoxenue) aupektusbl 97/23/EC «O6GopyaosaHue, pabo-
Tawowee nog gaesneHunem» (PED). JononHuTtenbHasa nHopmauns cogepxutca B anpektuse 97/23/EC, peko-
MeHaauus 2/4.

Bonee Bbicokue, yeM 10 kBT/M2, 3HaYeHUs! NOTHOCTW TEMMOBOMO MOTOKA MOryT noTpeboBaTbCs, €Cnu
npeanonaraeTcsi N0ABEP>KEHHOCTb €MKOCTU oA AaBNEHMEM AENCTBUIO OTHEHHOW cpedbl U/Unu ecnu B TENNO-
M30NMPOBAHHON €MKOCTU NOA AaBfeHMEM UCMONb3YETCA roprovnii TENNOM30NUpPYOWMn maTepuan. B cnyyae,
€Cnu TeNMNOBOE U3Ny4YeHne TENNOBOro NoToka 6onee BbICOKOrO 3HAYEHUS HANPAaBMEHO HA OAHY CTOPOHY eM-
KOCTU, MOXET NoTpeboBaTbLCs pacyeT No APYron METOAMKE.

Ecnu emMKoCTM Noa AaBneHNneM XONnoAuNbHOW YCTAHOBKM 3aLUMLLEHbI OT U3BLITOYHOIO AAaBNEHUs B COOT-
BeTcTBMU ¢ EN 378-2:2008+A2:2012, 6.2, npoBepeHsbl B cooTBeTCcTBMM ¢ EN 378-3:2008+A1:2012, pasagen 7,
M YCTaHOBMEHLI B creynanbHbiX MaLlnHHbIX 3anax B cootBeTcTBunm ¢ EN 378-3:2008+A1:2012, pasgen 5,
TO pacyeT napamMeTpoB YCTPONCTB ANsl cOpoca AaBMNEHUS, NPUMEHAEMbIX ANA 3TUX eMKOCTEN noj AaBreHu-
eM, NponsBoaaT 6e3 yyera BHELLIHMX UCTOMHUKOB Tenna. OgHako pacyeT napaMeTpPoB YKa3aHHbLIX YCTPONCTB
Ana cbpoca AaBneHMsa AOMKEH OCYLLIECTBNATLCA C yYETOM BCEX EMKOCTEN NOA AaBNEHUEM, KOMMPECCOPOB U
HacoCOoB, NOAKIIOYEHHbIX HA CTOPOHE HU3KOTo AaBneHusa xonoaunbHow cuctemsbl (EN 378-2:2008+A2:2012,
6.2.6.3).

Tennonpou3BoAUTENBHOCTbL B PE3yNbTaTe ropeHusi TEMNOU3ONALUN B CIlydae ee BO3ropaHus He ABMsET-
Cs1 YaCTblO pacyeToB, PernaMeHTUpPYEMbIX HACTOALWMUM CTaHaapToM. Mpu cBapoYHbIX pabotax BOGNU3u Tenmno-
N30MNMPOBAHHBLIX EMKOCTEN U TPyO cneayeT NpuHMMaTb Mepbl NPEAOCTOPOXHOCTH.

3nekTpoobopyaoBaHue, U30NMPOBAHHOE FOPKOYMMU MaTeEpUanamMmu, 40mMKHO COOTBETCTBOBATL TpeboBa-
HuaM ctaHgapTta EN 60204-1.

6.2.2 BHyTpeHHMUEe UCTOYHUKU Tenna

Tpebyemas MUHUMAaNbHAas NPOU3BOAUTENBHOCTL YCTPOWCTBA COpOCca AaBNEHUsS NpU CTPABNUBAHWK ANS
YCIMOBUIA, BO3HUKAIOLWMX BCNEACTBUE AENCTBMSA BHYTPEHHErO UCTOMHUKA Tenna NpoBOLIMPYIOLLIETO NEPErpes,
onpeaensercsa no cneaywwen dpopmyne

3600 Q,
de = 7/7 .

vap

©®)

OnpeaeneHne paamepoB yCTPOWCTBa cOpoca AaBNEHUA U pacyeT NageHus AaBneHns U3noXKeHbl B pas-
pene 7.

6.3 M30bITOYHOE AaBrneHue, Bbi3biBaeMoe paboTon komnpeccopa

TpebyeMas MUHMManNbHasA NPOU3BOAMTENBHOCTL YCTPONCTBA COPOCa AaBNEeHUA Npy CTPaBNMBaHUK Ans
YCIMOBUIA, BO3HUKAIOLLIMX BCNEACTBME paboThl KOMNPEccopa, onpeaenserca no cneaywouwen dopmyne

Qmg =60V, pign,. (N

B cnyvae goKymeHTanbHO NOATBEMKAEHHON HEBO3MOXHOCTU (DYHKLMOHUPOBAHUA ABUraTens KOMNpec-
copa B pexuMMe «rny0oKOro OXnaXkaeHms» Npu BENMYMHE AaBMEHUS BCacbiBAHWUS, COOTBETCTBYIOLLEN TEMME-
patype nnoc 10 °C (ycnosue HacbILWEHUR), ANA pacyeTa UCMOMb3YIT 3Ha4YeHne, COOTBETCTBYIOLLEE MAKCK-
MarnbHOW BENMYUHE JABMNEHUSA BCACLIBAHUS.

MpumedaHue 1 — B criyyasx oTCyTCTBUA Y KOMMpeccopa 3anopHoro krnanaHa Ha NWHUKM HarHeTaHus Gyaet
LOCTaToOMHO OfJHOrO YCTpoiicTBa cOpoca [aBleHusl Ha CTOPOHE BLICOKOTO AaBIeHUs MPU YCOBUU OTCYTCTBUS 3aMOopHOIA
apmaTypbl Ha YpOBHe NPOMEXYTOYHOIO J1aBleHus!.

MpumedaHue 2 — [N KOMIPECCOPOB LUHAMUYECKOTO AeACTBUSA Hanu4me kakux-nmbo ycTpoilcTs cGpoca AaB-
neHus He TpebyeTcs, ecnu AaBneHne He NpeBbILLaeT MaKCUMarnsHO A0MYCTUMbIE 3HAYEeHUS.

MpumevyaHne 3 — CTpaBnuBaHWe Ha CTOPOHY HW3KOrO LaBfeHUss MOXET CMPOBOLMpPOBaTbL MeperpeB KOM-
npeccopa W/Wnun Bbl3BaTb BO3HUKHOBEHUE B HEM HEKOHTPOMMPYEMOro BHYTPEHHEro AaBfeHnsa (Hanpumep, B BUHTOBLIX
KomMnpeccopax).

Cranpapt EN 12693 pernameHTMpyeT napaMeTpbl KOMNPECCOPOB, CNOCOBHbIX paboTarb NPU 3aKPbITOM
KnanaHe CO CTOPOHbI HarHeTaHus. B aToi ¢BA3KM cTaHgapT, B YaCTHOCTU, npegycmaTtpuBaeT TpeboBaHma ans
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Cny4aeB, KOrga BenuyMHa AOonyCTMMOW TeMnepaTypbl KUNeHusl npesbliaeT 3HadeHue 10 °C Gonee vem Ha
5K.

OnpegeneHve pasmepoB YCTPOWCTB Ans cbpoca AaBneHns u pacyeT nageHusl 4aBneHus pernaMeHTu-
pyloTCs B pasgene 7.

6.4 N30bITOYHOE gaBneHue, BO3HUKaKLWee BCrieACTBUE PACIUIMPEHUSA XUOKOCTH

A dekTBHOE 3HaYEHME CEYEeHUs MOTOKa ycTponcTea copoca aasnexus [A - K] ANA 3aWmThl OT 13-
ObITOYHOIO AABMEHUS, BO3HMKAIOLLErO BCNEACTBME PaCLUMPEHUs >KUAKOCTU B 3aMKHYTOM OBbeme, AOJDKHO
cocTasnATb He MeHee 0,02 MM?2 Ha NUTP 06bema XMUAKOCTM B 3aMKHYTOM 0ObLeMe, NpuYeM MUHUMArbHas
BENUYMHA gMaMeTpa AOIDKHA ObITb HE MeHee 1 MM.

[na xnagareHToB, Y KOTOPLIX pasHuLUa Mexay TemnepaTypoin HarHeTaHUAa U KPUTUYECKOW TeMnepaTypon
cocrasngeT MeHee 20 K, nokasarenb paclUMpPEHUs XXUAKOCTM B 3aMKHYTOM 00beme Ha TP 00bemMa QOJDKEH
COCTaBNSATbL He MeHee 0,04 M2 .

MpuMedaHue — Xuakoctu, TeMnepaTypbl KOTOPLIX GIIU3KN K KPUTUHECKUM, PacLUMPSIOTCS CYLLECTBEHHO.

PekoMeHayeTCs yuuTbiBaTb COOTHOLLEHWE NMPOTMBOAABIIEHWUS Ha BbIXOAE YCTPOWCTBa cbpoca aaene-
HNA 1 haKTUYECKOro abCOMNIOTHOTO AABNEHNs CpabaTbIBaHUA Pp/p, U, BO3MOXHO, OTPAHNYEHHBIN X0 KnanaHa
cbpoca gaBneHus. KpoMe Toro, cneayet yunTbiBaTb BO3MOXKHOE 3arpsisHEHKE.

Mo BO3MOXHOCTM YCTPOWCTBO cHpoca AaBrneHust AOMKHO OCYLUECTBMATbH CTPaBNMMBAHUE HA CTOPOHY
HU3KOTO JaBNEHUs1 XONOAMINbHON YCTAHOBKU, @ NMPKU MaKCMManbHOM 3HaYEHUW NPOTUBOAABMNEHUS YCTPOICTBO
cbpoca gaBneHus 40MKHO YAOBNETBOPSATL CMEAYIOLUM YCIOBUSIM:

Po = 1’1pset * Patm: ©)

7 NponsBoauTenbLHOCTbL YCTPOMUCTB AN cOpoca gaBneHus

7.1 Obwue cBegeHuaA

Mocne Toro, Kak onpeAeneHbl 3KCMyaTaLMOHHbIE NAPaMETPbl, MyTEM UCMLITAHUA MOXKHO ONpeaennTb
KoahprumneHT pacxoga, UCNonNb3ya nap, BO3ayx UK UHOKM ra3 C U3BECTHLIMU CBOMCTBAMM, 3@ UCKMIOYEHNEM
KnanaHoB, pacCYMTaHHbIX Ha paboTy C XxUAKOCTbIO (CM. NnpunoxeHue B). MNpu onpeaeneHun o6bLEMOB CTpaB-
NMBaHWA Tapesnb KranaHa gOSKkHa YAEPXUBATLCSA B MOMOXKEHWWN HAUMEHBLLETO X0A4a, ONPEAENEHHOro B Xo04e
NPOBEPKK 3KCMyaTaUMOHHbLIX NApPaMETPOB.

7.2 OnpegeneHne NPoU3BOAUTENIbLHOCTU KIlanaHOB cOpoca AaBneHus

7.2.1 OnpepgeneHue KoadpduumeHTa pacxoga
KoadhdhuumeHT pacxoga paccyHutbiBaloT No cneayowein popmyne

Ky=2m ©)
Im

KoadhdhmuymeHT pacxoga ¢ y4eToM CKaTUs CTPYM paccyHUTbIBaIOT Mo cneayowen dpopmyne
Ky=09 K, (10)

7.2.2 Kputn4yeckue n OOKPUTUYECKUE NOTOKU

Pacxog rasa unu napa, npoxoasLero Yepes oTBepcTue, HanpuMmep, OTBEpPCTME KnanaHa copoca gae-
NEHNA YyBENMUYUBAETCA B Ciydae MOHWKEHUA JABMEHUS HA BbIXOAE A0 AOCTUXEHUSA KPUTUYECKOW BENMUYUHBI
noToka. JanbHenwee NOHWXEHNE JaBNEHNS HA BbIXOAE HE NPUBOAUT K YBENMYEHUIO pacxoaa.

KpuTnyeckuii NOTOK BO3HUKAET MpK

K
B2 (1)
Po k+1
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JIOKPUTUYECKUIA NOTOK BO3HUKAET, €CMK

(12)

K /(k=1)
k+1]

npu 3TOM Npegnonaraerca cobniogeHune 3akoHa PeHkuHa. Mpu JOCTUXKEHMIM NOTOKOM KPUTUYECKUX MoKasarte-
nen K, =1, a npn JOKPUTUYECKUX PACHET NOMPaBOYHOTO KOIhPULMEHTA AOIKEH OCYLLECTBATLCA N0 op-
Myne ypaBHeHus (14) nnu onpeaensatbca no Tabnuue A.3.

7.2.3 PyHKUMA noKasaTena usoaHtponel (C)

DYHKUMIO Nnokasatens U30aHTponbl (C) paccynThiBaKOT NO cneaytowen popmyne

kDI
] . (13)

C,=3,948 k[
k+1

Ons gaHHbIX pacdeToB HEOOXOAMMO MCMONb30BaTh 3HAYEHUE K, COOTBETCTBYIOLLEE TeMnepaType xna-
parenTa 25 °C u gasnenuto 1,013 6ap. B tabnuue A.1 npuBeaeHbl 3Ha4EHUS K U pacCuuTaHHble 3Ha4YeHua C
ANS HEKOTOPbIX XNagareHToB, a 3HadeHus1 C kak dyHKkuun k npuBeaeHsl B Tabnuue A.2.

7.2.4 NMonpaBo4YHbIN KOIPPULUMEHT NPU AOKPUTUYECKUX NMOKA3ATENAX NOTOKA

MonpaBouHbIN KOSMDULMEHT NPU AOKPUTUYECKMX NOKA3aTeNsix NOTOKa PACCUUTLIBAIOT CNeayoLum 06-

pasom:
2/k (k+1)/k
il 7

Ky = ] (k- DIG=1) (14)

[k+1

Onsa atoro pacyera Heobx0aMMO MCNOMbL30BaTb 3HAYEHUE K, COOTBETCTBYIOLLEE TemnepaType xnaga-
renta 25 °C n nasnenmio 1,013 6ap. B Tabnuue A.3 npuBeaeHbl 3HAYEHNUA KaK YHKLUN Pp/Py ANA PA3NNYHBIX
3Ha4eHun K.

7.2.5 NMpousBoauTENIbHOCTb KIanaHoB cOpoca AaBneHUA npu CTpaBfiIMBaHUU

7.2.5.1 Obwme cBeaeHus

B Haubonee TMNMYHbLIX CRyYasax NPUMMEHEHUS NPEAOXPaHUTENBHLIX KNanaHoB Ans cOpoca AaBneHus B
XOMNOAMIbHBIX YCTAHOBKAX BENMYUHA NPOTUBOAABMNEHMA HEe npeBbiwaeT 0,5 0T BenMunHbI AaBneHuna cpabdartol-
BaHusA (p, < 0,5 p,) 1 K, = 1, UTO 03HAYAET, YTO NPOXOAALLMIA Yepes knanaH copoca AaBneHNsi NOTOK ABMNAETCA
KKPUTUYHECKUMY .

Ons knanaHoB, y KOTOPbIX X04 ABNAETCA (PYHKUMEN NPOTUBOAABNEHMS, NPOU3BOAUTENL AOIMDKEH yKa-
3bIBaTb MaKCHMAanbHO J0MyCTUMOE 3HaYeHne KoahuLmMeHTa NPOTUBOAABIEHNA Pp/P, U COOTBETCTBYIOLLIEE
NPUCBOEHHOE 3Ha4YeHne KoaddpuumeHTa pacxoa ¢ y4eToM BO3MOXHOIO OrpaHMyeHns xoda knanada copoca
JaBrneHus.

7.2.5.2 Pac4yeT MaccoBoro pacxoaa

PacueT maccoBoro pacxoga ans KpUTUHeCKUX n JOKPUTUHECKMX MOTOKOB OCYLLECTBASIOT NO CAeayoLen

dopmyne
Po
Q,=0,2883C-A- Ky K, VV—
0
de < Qm <125 de => de’ = de’ (19)

Qg2 1,25 Qpg => Q= Qpy /1,25.

CeyeHune notoka AC paccyMThIBAOT HA OCHOBE 3HAYEHUS MUHUMASbHON NPOU3BOAUTENBHOCTU CTPaBNK-

BaHuA xnagareHta Q,,,, onpeaensaemoro ypasHenuamm (1), (6) u (7), cnegyroumm odbpasom
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Q
AC = de = 3,469 md E (1 6)

0,2883C - K, Kb‘/& C- Ky Ky 1 Po
Vo

MNpwn 9TOM AN KPUTUHECKMX NMOTOKOB Ky = 1.

Ana onpeanenenus yaenbHoro o6bema vy HeoGXoAMMO WUCMOMNb30BaTh 3HAYEHWSI, COOTBETCTBYIOLLUME
AABMNEHUIO P,,.

B rabnuue A.2 npuseaeHsl 3Hadenun C kak dyHkuuu k. B Tabnuue A.3 npuseaeHsl 3Hadenus K, kak
yHKUMU p,/p, ANS PA3NUYHBIX 3HAYEHUI K.

7.3 PacyeT naBneHus cpabarbiBaHUA U NPOXOAHOIO CeYeHUs pa3pbiBHbIX MEMOpaH U NNaBKUX
npoook

Mpu pacTs>keHWM U3OTHYThIE MEMOpaHbI AOMMKHbLI ONaTbCA NO4 AENCTBMEM AABNEHWUS Ha BOTHYTYIO
cTOpoHy. MemMOpaHa AomkHa ObITb M30THYTA HACTONBLKO, YTOOLI UCKMIOYMTL AaSIbHENLLYIO NIACTUYECKYIO Ae-
dropMaumMio 4O MOMEHTA HACTYNNEHUs NPEAYCMOTPEHHbIX ANS HEE yCnoBuin cpabaTbiBaHuMA.

JaeneHne cpabarbiBaHUS paspbIBHOW MEMOpPAaHbI UMK NNABKOW NPOOKU BLIMUCHIAIOT B COOTBETCTBUM C
7.2.5.2. B 3aBMCUMOCTU OT TUMA NPUCOEANHEHUS] K EMKOCTM TPYOKU MEXAy €MKOCTbIO U pa3pbiBHON MeMOpa-
HOWM UNU NNABKOM NPOOKON NPUMEHSIOTCA CreayoLME MaKCUMarbHbIE 3HaYeHus K.

a) AnsA passarbLOBaHHbIX COEAMHEHUI UNU COeANHEHNI 3anoanuuo (cM. Tabnuuy A.4): K, = 0,70;

b) ans coeamHenus ¢ BAAOLIENCA BHYTPb EMKOCTM 4acTbio TpyOkn (cm. Tabnuuy A.4): K, = 0,55.

Ecnm BenuunHa Ky, paspbiBHOM MeMGpaHbl Uin Nnaskoi NPoGKK He NPEBLILLAET BbILLIEYKa3aHHOTO Mak-
CUMarbHOrO 3HAYeHUs, TO ANs pacyeTa 6epyT ero MeHbLlee 3Ha4YeHune.

7.4 Motepu gaBneHUA B NOABOAAWMNX/OTBOAALMX TPYOaX

7.4.1 O6wme cBegeHmA

Ona obecneveHns Hagnexauwen paboTel knanaHa cbpoca gaBneHus Npu MUHUMAaNbHO HEOOXO0AMMON
NPOM3BOANTENBHOCTY (T. €. P, = 1,1 Py + 1) KaK B NOABOAALMX, TAK M OTBOAALLMX TPyOax, BKIHO4AsA I'IGpGKJ'IJO-
yarLme KrnanaHbl, €Cny Takue UMEITCA, NOTEPU AABNEHUSA HE AOIMKHBI NPEBLILLATL CNEAYIOLUX 3HAYEHWIA;

- 3HAYEeHWN, yKasaHHbIX NOCTABLUMKOM KnanaHoB cOpoca AaBnEeHUd; nmm
Ansa noasoaAwmx Tpy6 (Bkniovas knanaH nepekniodennst): Ap;, < 0,03 p;
AN 0TBOAALMX TPYO (NpM 3aBUCUMOCTH OT NpoTMBoaasnenus). Ap,,.< 0,10 p;
AN 0TBOAALMX TPYO (MPpM HE3ABMCMMOCTM OT NpoTuBoAaBneHus): Ap, < 0,20 p,.

CKOpOCTb NOTOKA B NOABOAALMX/OTBOAALLMX TPyOax HE AOMKHA AOCTUTaTb KPUTUHMECKNX 3HAYEHUIA (CKO-
pOCTU 3BYKA).

BHyTpeHHee ceveHune A, NoABOAALLMX/OTBOAALMX TPYO HE AOMKHO NPEBLILIATL BEMUYNHY CEYEHUS MO-
ToKa A knanaHa cbpoca aaBneHus.

7.4.2 NMotepun AaBfeHUA B KOHCTPYKTUBHbIX 3neMeHTax

MoTepu gaBneHust B KOHCTPYKTUBHBLIX SNeMEHTaxX, HanpuMep, KnanaHax nepekniovyeHus, moryt ObiTb
paccyuTaHbl Npu NOMOLUU 3HaYeHuin K unm C.

Pac4et notepb AaBMNeHMs C UCMOMNb30BaHUEM 3HaYEHNIT K| OCYLLECTBNAIOT cneayowum o6pasom:

2
- 10-3. 17)

de’

Ap =vq

vs

BHyTpeHHee ceueHne A;, BCEX KOHCTPYKTUBHbIX SMIEMEHTOB MOABOAALLMX U OTBOAALUMX TPYO A0MKHO
ObITb HE MeHee (haKTMYECKOro CE4YEeHUA NoToKa A KnanaHa copoca gaBrneHus.
PacuyeT noTepb gaBneHMs No 3HadeHnaM C OCyLLEeCTBRAIOT NO creayoLlein popmyne

2

de , (1 8)

R

Ap=0,3858 - T - vq

rae L= ,;Cn,
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M C NOMOLLBIO ypaBHeHui (17) n (18) BbIMMCNAIOT NOMHLIA KOIDPUUUEHT MECTHLIX COMPOTUBNEHUIA

A 2
t=2592|—| 103 (19)

vs

Ecnu npoussoantens ykasbiBaeT k03 (OULMEHT MECTHOTO CONPOTUBIEHUS Ly, YCTPOUCTB (apMaTypbl) C
YYETOM 3HAYEHWI HOMUHANBLHOIO BHYTPEHHero gnameTtpa DN, To ero nepecynTbIBalOT B KOIPMPULNEHT MeCT-
HOro CONPOTUBAEHMSA T NPU MOMOLLM YPaBHEHUS

4

d
AT [ (20)

~=|on

MpumMmevaHue — L paccunThiBatoT Ha ocHOBe Ag, dg, {py BEIMMCIAIOT Ha ocHoBe Appy, DN
7.4.3 Notepu gaBneHus B N0ABOAAWMKX TPyOax
MoTepu AaBNeHUsA B NOABOAALLMX TPyDax paccunTLIBAIOT CrieayoLmm 06pasom
2
1T Py 1)

A
Ap;, =0,0320 [—c “C Ky Kp
Ain

MNpenensHO AONYCTUMbIE 3HAYEHUA Ap;, yKa3aHbl B 7.4.1.
7.4.4 MNotepu gaBneHUA B OTBOAALIMNX TPyOax
MoTepu gaBneHus B OTBOAALLMX TPpyDax paccyHnUTbLIBAIOT creaylowymM o0pasom:

Apout= p1 —P27 (22)

npuyemM MHAEKChbI 1 M 2 COOTBETCTBYIOT Ha4any M KOHLUY oTBoAdALLen TpyObl. B npeanonoxeHun nsotepMmuye-
CKOro NoToka CXMMaeMon Cpefbl Py MOXKHO PacCYMThbiBaTL MO crieaytollein opmyne

Pi? —po? w,?
a2 op - 23
2, TPy > (23)

nnum

2
- . AC 2
py= 10,064 - ¢ “C Ky Ky Po| + Po°.
Aout (24)

MNpeaenbHO fonyCcTUMble 3HaYeHus Ap, . ykasaHbl B 7.4.1.

10



MpunoxeHue A
(o6A3aTenbHoE)
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3HaueHuna pyHKUMIA, KO3(P(PULIMEHTOB M CBOMCTBA XJ1aAareHToB

Tabnunya A1 — CBoiicTBa xnagareHToB

n KpuTtnyeckoe DyHKUMA
Xnaga- HaumeHoBaHue okasarenk OTHOLLUEeHWe noKasaTtena

reHTd CoctaB (% no macce) ®opmyna M303H'b nasneHuiiP N303HT-

TPonHt (PbiPy) porsI® C
R-11 TpuxnopgodTopMeTaH CClaF 1,10 0 2,48
R-12 OuxnopaudTopmeTaH CCloF2 1,12 0 2,49
R-12B1 | BpomxnopaudTopmeTaH CBrCIF2 1,11 0 2,49
R-13 XnopTpudpTopmeTaH CCIF3 1,14 0 2,51
R-13B1 | BpomTpudTopmeTaH CBrF3 1,13 0 2,50
R-22 XnopgugTopMeTaH CHCIFo 1,17 0 2,54
R-23 TpudpTopmeTaH CHF3 1,19 0 2,55
R-30 MeTunenxnopug CH2Clo 1,15 0 2,52
R-32 OudbTopmeTaH CHoF2 1,24 0 2,59
R-40 MeTuxnopug CH3Cl 1,27 0 2,61
R-50 MeTaH CH4 1,31 0 2,64
R-113 1,1,2-Tpuxnop-1,2,2-TpudTopataH CCIoFCCIF2 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-MNeHTacdTopaTaH CF3CCIFp 1,09 0 2,47
R-123 2,2-Aunxnop-1,1,1-TpudToparaH CF3CHCIp 1,10 0 2,48
R-124 | 2-Xnop-1,1,1,2-TeTpagTopaTaH CF3CHCIF 1,10 0 2,48
R-125 | MeHTadpTOpaTaH CF3CHF2 1,10 0 2,48
R-134a | 1,1,1,2-TeTpadpTopaTaH CF3CHoF 1,12 0 2,50
R-141b | 1,1-Ouxnop-1-OTopaTtaH CCIoFCH3 1,10 0 2,48
R-142b | 1-Xnop-1,1-OudTopaTaH CCIF2CH3 1,12 0 2,50
R-143a | 1,1,1-TpugpTopaTtaH CF3CH3 1,13 0 2,50
R-152a | 1,1-OudstopaTtaH CHF2CH3 1,15 0 2,52
R-160 3Tunxnopug CH3CH2CI 1,16 0,57 2,53
R-170 | OtaH CH3CH3 1,20 0 2,56
R-218 | OxtadTopnponaH CaFsg 1,07 0,59 2,45
R-290 | MponaH CH3CH2CH3 1,19 0,57 2,55
R-401A | R-22/152a/124 (53/13/34) CHCEE;§:5%0H3+ 1,15 0,57 2,52
R-401B | R-22/152a/124 (61/11/28) CHCIF2+ CHF2CH3+ 1,16 0,57 253

CF3CHCIF

1
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lpodomxeHue mabnuubl A.1

n KpuTuyeckoe DyHKUMA
Xna,qa- HanmeHoBaHue okasarerib OTHOLLeHue NnoKazaTend
a o dopmyna U303H- b
reHT CocrtaB (% no macce) b JaBrneHni N303HT-
Tponbl b
(PbIP,) ponsi® C
) ] CHCIFp+ CHF2CH3+
R-401C | R-22/152a/124 (33/15/52) CPaCHCIE 1,14 0,58 2,51
CF3CHF o+
R-402A | R-125/290/22 CHaCHaCHas CHCIF 1,13 0,58 2,51
CF3CHF o+
R-402B | R-125/290/22 (38/2/60) CHaCHaCHps CHCIF 1,15 0,57 2,52
R-403A | R-22/218/290 (75/29/5) CHCIF+ C3Fg+C3Hg 1,15 0,57 2,52
R-403B | R-22/218/290 (56/39/5) CHCIF+ C3Fg+C3Hg 1,13 0,58 2,50
R-404A | R-125/143a/134a (44/52/4) CF3CHF2+ CF3CHa+ 1,12 0,58 2,49
CF3CHoF
CHCIFo4+ CCIFoCH3+
R-406A | R-22/142b/600a (55/41/4) CH(CHa)s 1,10 0,58 2,48
R-407A | R-32/125/134a (20/40/40) CHaF 2+ 1,14 0,58 2,51
CF3CHF2+CF3CHoF ' ! '
CHoF2+ CF3CHF2+
R-407B | R-32/125/134a (10/70/20) SFaCHoF 1,12 0,58 2,50
CHoF2+ CF3CHF2+
R07C | R-32/125/134a (23/25/52) SFaCHoF 1,14 0,58 2,51
R-408A | R-125/143a/22 (7/46/47) CF3CHF2+ CF3CHa+ 1,15 0,58 2,52
CHCIFo
CHCIF+ CF3CHCIF+
R-409A | R-22/124/142b (60/25/15) CHaCCIF 1,15 0,57 2,52
CHCIF+ CF3CHCIF+
R-409B | R-22/124/142b (65/25/10) CHaCCIF 1,16 0,57 2,53
R-410A | R-32/125 (50/50) CHoFo+ CF3CHF2 1,17 0,57 2,54
R-410B | R-32/125 (45/55) CHoFo+ CF3CHF2 1,17 0,57 2,53
_ ] CHCIFp4+ C3Fg+
R-412A | R-22/218/142b (70/5/25) CClFaCHy 1,16 0,57 2,53
R-500 | R-12/152a (73,8/26,2) CCIoFo+ CHFoCH3 1,12 0,58 2,49
R-501 | R-12/22 (25/75) CClpFp4+ CHCIFD 1,18 0,57 2,54
R-502 | R-22/115 (48,8/51,2) CHCIF2+ CF3CCIFo 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) CF3CHF 2+ 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 1,14 0,58 2,51
R-509 | R-22/218 (44/56) CHCIF24+C3Fg 1,11 0,58 2,49
R-600 | ByTaH C4H10 1,10 0,58 2,48
R-600a | M3oByTaH CH(CH3)3 1,10 0,58 2,48
R-611 | Metundopmuar CoH402 1,12 0,58 2,50

12
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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 — Koah(ULUMEHT MECTHbIX NOTepb AaBNEHUs t,n AN OTAENbHbIX KOHCTPYKTUBHbLIX 9/1EMEHTOB

MpunmeuyaHune — 3HauyeHus yKaszaHHble B Tabnuvue, sABAAKOTCA 06LEeNpU3HaHHbBIMU 1 06LLeynoTpebuTesb-
HbIMW. V3pefka MOryT 6biTb MCNO/b30BaHbl WHblEe 3HAYEHUS NPU YC0BUW, YTO OHWU BblGPaHbl, HanpuMep, Ha OCHOBe
ny6nvkauyuu.

15
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MpunoxeHue B
(cnpaBouHoe)

PacueTt ceyeHUA NOTOKA A1 HEKMMNALMUX U KUNALLUX XKUOKOCTEH

B.1 PacyeT cedeHuns NoToka ANS HEKUNALLMX XXKUAKOCTER OCyLLeCTBNAT No cnegymoLlei dpopmyne

Qg ]
Kan Ky p'('Oo_'ob)

A,=0,6211

(B.1)

lNpu STOM 3HaYeHUs Ky, AN XUAKOCTeR npumepHo Ha 20 % Huke no cpaBHEHUIo ¢ KosdduuneHToM K, AnA rasos

“ Napos.

MonpaBoYHbIil KOS MULIMEHT BASKOCTU K|, 3aBUCUT OT Yncna PeliHonbca v onpefensercs no Tabnuue B.1.

B.2 PacueT ceyeHUs NOoTOKA ANA KUNSALMX XUAKOocTEN

|_|pI/I pacyeTe cedeHUA NOToKa ANA KUNALWNX HKUOKOCTER (BHeaanHoe BCKUMNMaHWe BCneacTene nageHndA [J,aBJ'IEHI/IH)

MaccoBbIi pacxof NoApasfensoT Ha 2 YacTu: XUAKOCTE M Nap v UCTIoNb3YT (hopMyrTy

de = Qvap + Qliq'
Mpu aTom
Qvap =X Qg
3Ha4eHune X COOTBETCTBYET A40JIe NapoBOoil (hasbl Npu P,

Qqu = Qg Qvap'

Q v
A= 3,469 —— L .| 0,

1

Qjig
Ajq = 0,621

Kan Ky p'(’Oo_'ob)

MNpuyem Ans xnagareHTos K, = 1,0.
OTclofa cneayer, 4Tto

A.=12 [Avap + A,,-q].

(B.2)

(B.3)

(B.4)

(B.5)

(B.6)

(B.7)

B faHHOM pacueTe KO3 ULMEHT 1,2 UCNONb3YHOT AT yYeTa pasHULbl Mexay hakTUYeckuM U TEOPETUHECKUM NO-

TOKOM CMeCU XUOKOCTU N napa.

16
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PucyHok B. 1 — lMonpaBou4Hblii koadhhmumeHT BaskocTn Kv kak pyHkumns umcna PeinHonbaca

Uucno PeitHonbaca onpeaensioT no cneaytoueii popmyne

Whed «IO-3
Re = —Y--mmmmmmmeee . (B-8)
\%
Mpuyem
Qnrl
w0 = 353,68 —1 (B-9)
pecr

3HaueHus KnuHemaTuyeckoit BsikocTu v (onpegenedue cMm. EN 1SO 3104) HaxoasT B TeXHMYECKOI nutepatype, d —
(hakTnyeckoe 3HaueHue ceyeHuss NoToka B Haubosliee y3KoM MecTe KnanaHa cépoca AaBneHusl.

17
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MpunoxeHue C
(cnpaBouHoe)

Mpumep pacueta pasMmepoB YCTPOMCTB AnNA cOpoca gaBneHusA
C COOTBETCTBYHIWMUMHU TPyOOonpoBogamMum

¢15m

1 — BXoJHOe CoeJUHeHNe eMKOCTU; 2 — npamasd Tpyba (MMHWUA nogsoda); 3 — knanaH-nepekntovaTens;
4 — npaman Tpyba (NUHMA oTBoda); 5 — n3rnb Tpybel Ha 90° (MUHMA oTBOdA)

PVIOyHOK C.1 — CxemaTtunyeckoe V|306pa>|<eH|/|e KnanaHa C6p008 AaBneHunA ¢ KnanaHoM nepekrtoveHnA
W NIMHUER NOABOAKN, LlVIquaMI/I 0603HaYeHbl pasnnyHble COCTOAHNA CTpaBiMBaeMoro Bellecrea

Po,dA 0 P, ouf:phAouf P2

4 5

-

1 — BXOJHOE COeJUHEHNe eMKOCTH; 2 — npaAMas Tyba (NMMHWA NOABOAKN); 3 — KnanaH nepeksoveHus;
4 — npamasn Ty6a (MMHWA oTBoda); 5 — n3rmb Tpyosl Ha 90° (NMMHKMA oTBoAA); 6 — BXOA kNanaHa cb6poca AasneHus

PucyHok C.2 — CxemaTudeckoe n3oGpaxeHne pasmyHbIX COCTOSHUIA CTPaBNMBaEMoOro BellecTsa
B JIMHUAX U apMaType fns ycTpoicTBa Ha usobpaxeHun C.1
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C.1 VicxogHble AaHHbIe Ang pacueta

XnagareHt R717.

3apaHHoe faBneHne cpabatbiBaHuaA Py, = 20 Bap.

dakTndeckoe abeonoTHoe AaBneHne cpabatbiBaHUA p, = 1,1 Pogs + Pagm, = 23 Gap.

dakTn4eckoe NPOTUBOAABIEHNE Py = Papm.

OHTanbnua napa xnagareHTa (Npu 23 6ap) hvap = 1025 k/Dx/xr.

OnuHa emkocTn — 5 M.

OuameTp emkoctn — 1,5 M.

C.2 PacueT TpebyemMOro MMHMManbHOro NoKasatens Npou3BoANTEeNbHOCTU CTPaBNUBaHUA Q,, 4
npu HOpMarbHON NAOTHOCTU TENNOBOIO NOTOKA

MHOTHOCTb TEMNOBOrO NoToKa ¢ = 10 KBT/M2.
152 x

BHeLUHAA NoBEpXHOCTE EMKOCTU Ay, r = 2 - +1,5 -x-50=27,1M2

B cooTBeTCcTBUU € YpaBHeHMeM (1)

3600 - ¢ - Ag,z
de = 7/’] y
vap
o 360010271
== Kr/d,
md 1025

C.3 Pacuet Tpe6yeM0ro MWHUMaNbHOIO NoKasarensa Npou3BoauTeNnbHOCTU CTpaBnuBaHuUA de
npu OFpaHVI‘-IeHHOﬁ NMOTHOCTU TEMJTIOBOIro NOTOKa

OrpaHun4eHHasn NNoTHOCTb TEMTOBOro NOTOKA MOXET ObITb MCMOMNb30BaHa, Korga eMKOCTb OCHaLLeHa OrHeyrnopHoi
TennousonsAyuei B cooTBeTcTBUU € TpeboBaHnaMmM 6.2.1.

TonwmHa Tennousonayuun s = 0,14 m.

0,04
MNMOTHOCTL TEMNOBOrO NOTOKA @,y = 10 012 = 2,86 KBT/M2.
15%

BHellHsAA NoBepXHOCTL eMKOCTU Ay, r = 2 +1,5-x-50=27,1M2

B cooTBeTCTBUU € YpaBHeHMeM (1)

_ 3600 - @req * Asurs

md ~ h !

vap

o 3600286271
= = Kr/u.
md 1025

C.4 PacueT ceueHus notoka A, BbiGop knanaHa c6poca aaeneHus

Pac4eT B JaHHOM MpUMepe OCYLLECTBAETCA Ha OCHOBE HOPMarbHOI MMOTHOCTM TEMMNOBOro NoToka ¢ = 10 KBT/M2.
Tpebyemblit MUHMMarLHEIA NoKasaTenk NPoMaBoANTeNLHOCTY Q, , MPK CTpaBnuBaHuK ANs KnanaHa cbpoca AaBne-
HUSI NPU BhblLLeHa3BaHHLIX YCIOBUSX JOMKEH COCTaBMNATb He MeHee 952 Kr/u.

M3 Tabnmuybl A.1 npunoxeHns A ana R717: k= 1,310, C = 2,64.
M3 Tabrnnusl cBoiicTB napa R717, yaensHulil 06bem napa npu 23 6ap: v = 0,0557 M3/kr
M3 Tabrinusl A.3 npunoxeHusa A ans py/p, = 1/23 = 0,043 => K, = 1.

Mo Katanory npoussogutenA BbI6VIpaPOT KnanaH c6poca AaBneHunA co cnedyrwnMn nokasartenamu: d =15 mm;
A =177 Mm%, kg, = 0,41.

PacueT nokasaTenei cpabaTbiBaHWA B COOTBETCTBUU C ypaBHeHMeEM (15):

19



rOCT EN 13136—2017

Q v
A= md = 3,460 — "0 3 2
02883 C - K,y K, ‘E C Ky Ky ¥ Po
0

952 0,057
A, =3,469 - : =150 MM2,
2,64-0,41-1,0 23
Q,=02883C-A- Ky Ky V_O,
23
Q,,=0,2883-2,64 - 177 - 0,41 1- 0.0557"

Q,=1123 k> Q

md

de< Qm <125 de => de’ = de'

C.5 NapeHne gaBneHuA B NMHUM nNogBoaa (OT eMKOCTU A0 KnanaHa c6poca gaBrneHus)
B cooTBeTCTBUM C YpaBHeHUeM (21):

2
A
Ap;,=0,0320 [_c “C Ky Kb] T Po
Ain

Tpy6onposoa: DN 25, d;, = 28,5 MM, A, = 638 MM2, A =177 MM2 (3 KaTanora).
3HaueHuns KoamrLmeHTa MECTHOrO CONpoTMBIEHMA L no Tabnuue A.4 B MecTax, ykazaHHbIX Ha pucyHke C.1:
1. Bxog emkoctu {, = 0,25 (coeguHeHne 3anoanuuo, cKoLeHHbIe rpaHu);
. L 500
a) npamoii Tpybonposog L, =4 —=0,02 - ——= 0,35,

in !

L;,=500 mm;

A T 638 |2
b) knanaH-nepekntodatens T 4= 2,592 - -1073=2,592 - il 103 =264,

Vs
K,s =20 M3,
n=3

t= 2, ¢,=324,
n=1

150 2
Ap;, = 0,0320 - @2,640,41 ~1,0] 3,24 -23=10,155,

Ap;, 0,155
=——=0,00674 < 0,03 (cm. 7.4.1).
Po 23

BenuynHa noTtepb gaBneHnA Ha BXxoge COOTBETCTBEHHO NO3BOJIAET NPUMEHATL Bbl6paHHbII7I knanaH. Korga nageHue
AaBlneHnA npeBbilaeT BeJIMYUHBI, YKa3aHHbBIE B 741, pasMellieHne KnanaHoB W nogBoaALLINX JIMHWUIA MEHSAIOT C uensro

CHU3NTL NOTepU AaBneHnA.

20

Korga nponssoauTerb ykasblBaeT BENUYMHY KOS(h(PULMEHTa MECTHOMO CONPOTUBNEHUA Ty A5 YCTPOACTB (apMa-
Typbl) B NpUBA3KE K MUHUMANBHOMY BHYTPEeHHeMY AanameTpy (DN), ero nepecynThiBaloT B KOSPPULNEHT MECTHOrO Co-
NpPoTUBMNEHNA T ANA (haKTUYeCcKoro 3Ha4eHnss BHyTPeHHero guamerpa TpybonpoBoga B COOTBETCTBUM C ypaBHeHUeM (20):

4
dr
C=—=| Cow
DN
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C.6 NMageHne paBneHus B oTBOAHbLIX TpyGonpoBogax (oT KnanaHa copoca gaBneHus B arMocdepy)
B cooTBEeTCTBUU C YpaBHeHWEM (24):

A, 2

p1: 0,064C .C.Kdr.Kb.po +p2,
Aout

APout = P1 = P2

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

KoadhpuumeHT mecTHOro conpotusneHmns L us Tabnuuel A.4 B MecTax, NokazaHHbIX Ha pucyHke C.1:

a) Mpsamoii TpyGonposoa:

Lout 5000
Loyt = 5000 mm; Ty= - =0,02-——=2,69.
out 37,2
b) Nsrub Tpy6el Ha 90° (R =3 Dg): {5 =0,25,
n=5
t= 2 ¢,=294,
n=4

p, = ATMOChepHoe AaBrneHune (P, = 1 6ap,

150 2
py= \/0,064 - 2,94 -[@~ 2,64 -0,41-1,0-23| +1,02=1796 Gap,

APyt = 1,796 — 1,0 = 0,796 Gap,
Apout _ 0,796

Po

BenuunHa noTepb faBreHus Ha BEIXOAE COOTBETCTBEHHO MO3BONSAET UCMONL30BaTh BbIOpaHHLIN knanaH. Mpu npe-
BbILLEHWW MOTEPSIMU Aa@BINeHUs 3HAaYeHW, ykaszaHHbIX B 7.4.1, MEHSIOT pacronoxeHue KnanaHoB U NIMHUIA OTBOZKW ANs
CHUXEHWS BEITMYMHBI MOTEPb [ aBMeHns.

BhilLeykasaHHbIl pacHeT 0CHOBaH Ha YCMOBUM Py = Py = Pppn

Ecnu BcnefcTene pacdeTa NPOTUBOAABNEHUS Py, = Py + A P, 4 3HAYEHNE K, OKa3biBaeTCs OrpaHiyeHHEIM (B JaHHOM
cnydae Ky, = 1,0), cm. Tabnuuy A 3, To Npu pacdeTe NPOM3BOAUTENLHOCTY KNanaHa copoca flaBneHus cneayeT UCnonb3o-
BaTb OrpaHUYeHHoe 3HaueHne K,

=0,0346 < 0,10 (cm. 7.4.1).
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MpunoxeHue ZA
(cnpaBouHoe)

Pasgenbl HaCTOSILErO CTaHOAPTA,
Kacaloumecs OCHOBHbIX TPeGoBaHMil UM NPOYUX HOpM aupekTue EC

HacTtoawwmii ctaHgapT pa3pabotaH EBponeidckuM KOMUTETOM MO CTaHZapTU3auMKM B pamkax nopyyeHus EBpoko-
mMuccumn n EBponeickoit 30Hbl cBoBoHON Topronu. CTaHAapT COOTBETCTBYET OCHOBHbLIM TpeboBaHuaM OupektuBbl EC
EBponapnameHTa n Coseta EC 97/23/EC oT 29 Maa 1997 roga B OTHOLIEHUN rapMOHU3aLMKN 3aKOHOAaTeNbLCTBa rocy-
fJapcte — yneHoB EC B oBnacTu ycTpoicTB, paboTatoLlmx nog AaBfeHneMm.

Ecnun HacToAWwMiA cTaHAapT YNOMUHAKT B Ka4ecTBe CChIfIKM B oduLMansHOM BECTHUKe EBpocotosa B KOHTEKCTe
COOTBETCTBYOLLEW AUPEKTUBEI U NPUMEHSIOT B Ka4eCTBe HaLMOHanNbHOro cTaHgapTa XoTsa Obl B ogHo cTpaHe EC, To co-
OTBETCTBME MOMOXEHUAM pa3fefioB HacTOALEro CTaHgapTa, NpuBedeHHbIX B Tabnuue ZA. 1, B npegenax rpaHuy obnactu
NPUMEHEHNSA 3TOro CTaHAapTa PaBHOCWUSIBHO HalnM4uio COOTBETCTBUA OCHOBHBIM TpeboBaHus dupektusbl 97/23/EC o1
29 mas 1997 rofa u cBA3aHHbIX C Heil npegnucaHuii EBponeiickoii Accoumnanmmn csobogHOW TOProBnu.

Tabnunya ZA.1 — CoOTBETCTBME HacToALLEro cTaHfapTa Qupektuse 97/23/EC

Pasgensl/Togpasgens! OcHoBHble TpeboBaHNA PazbacHeHMs/ MonMeyanns
HacToslLero cTaHdapTa OupekTusel 97/23/EC P
6 210 3alwmTa OT NpeBLILWEHUA AONYCTUMbIX FpaHuy,
' NS YCTPOWCTB, paboTatoLwux nog AaBrneHnem
6.2.1 212 BHeLwHMiA noxap
7 211.2 YcTpoicTBa orpaHuyeHmns qaBneHuns

MpuMmedaHue — B oTHOWEHUN U3genwnii, nognagatolimx nog obnacTe NPUMEHEHUS HacTosiLLero cTaHhapTa,
MOryT GbITb MPUMEHEHBI 1 JONONHUTENLHbIEe TpeGoBaHus, u OupekTussl EC.
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Mpunoxexnue AA
(cnpaBouHoe)

CBeneHust 0 COOTBETCTBUM CCbINTOUYHbIX MEXOYHAPOAHbIX (€BPONENCKUX)
CTaHAAPTOB MEXIocyAapCTBEHHbIM CTaHOapTam

Tabnunya OA1

Me)KOGi)zHaoqu:gﬁ?) ?g:nool'lquﬁoCrl?oro) CTeneHb O603HaYeHne 1 HauMeHoBaHWe COOTBeTCTBYHOLLEro
AyHapoAn P COOTBETCTBUA MeXrocygapcTBeHHOro ctaHgapTa
CTaHAapTa

EN 378-1:2008+A2:2012 IDT [OCT EN 378-1—2014 «CucteMbl XonogunbHble U TeNnoBble Ha-
cockl. TpeboBaHua 6e30MacHOCTU U OXpaHbl OKpYXKatoLlel cpedbl.
Yactb 1. OcHoBHEle TpeboBaHud, onpefenenus, knaccudmkaumsa u
KpuTepuun Beibopay

EN 378-2:2008+A2:2012 IDT [OCT EN 378-2—2014 «CucteMbl XonoguneHble U TennoBble Ha-
cocbl. TpeboBaHua 6e30MacHOCTU U OXpaHbl OKpYXKatoLel cpeabl.
Yactb 2. MNpoekTnpoBaHne, KOHCTPYKUWS, U3FOTOBIIEHUE, UCMbITa-
HWS, MapKMpoBKa U [OKyMeHTaLusa»

EN 764-1:2015 — *

EN 764-2:2012 — *

EN 12284:2003 — *

EN ISO 4126-1:2013 — *

(1ISO 4126-1:2013)

EN ISO 4126-2:2003 — *

(ISO 4126-2:2003)

ISO 817 IDT [OCT ISO 817—2014 «XnapareHTbl. Cuctema 0003Ha4YeHNIA»

BETCTBUA CTaHO4apTOB!

* COOTBETCTBYHOLUMIA MeXrocyfapCTBEeHHbIA CTaHAapT oTcyTcTBYeT [o ero yTBEpKAeHUs peKoMeHAyeTcs uc-
Monb30BaTh NepeBof Ha PYCCKUIA A3bIK JAHHOTO CChINIOYHOTO MEXYHapOo4HOro (permoHansHoro) craHgapra.

M pnMmedaHhne — B HaCTOHLLleVI Ta6n|/|qe MCNoJ1b30BaHO crnejykoliee ycrioBHoe 0003Ha4YeHUsa cTeneHn cooT-

- IDT — ngeHTUYHbIA cTaHgjapT.
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(1]

(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
(1SO 3104:1994)

EN ISO 6708:1995
(1ISO 6708:1995)

Buonuorpadusn

Refrigerating systems and heat pumps — Safety and environmental requirements —
Part 3: Installation site and personal protection (Cuctembl xonogunbHble U TENMOBLIE
Hacochbl. TpeboBaHuga 6e3o0nacHOCTU U OXpaHbl OKpyXKatoLLlei cpegbl — YacTe 3. Pas-
MelLleHne obopyaoBaHNs U 3aliMTa nepcoHana)

Refrigerating systems and heat pumps — Safety and environmental requirements —
Positive displacement refrigerant compressors (Cuctemel xonogunbHble U TENoBLIe
Hacockl. TpeboBaHUs 6e30NacHOCTU U OXpaHbl OKpyXatoLel cpedbl. XoNnogunbHbe
KOMMpeccopbl 06LEMHOro AeWCTBUSA

Fire classification of construction products and building elements — Part 1: Classi-
fication using data from reaction to fire tests (Knaccudpumkauyns ctpouTenbHbIX KOH-
CTPYKUWUIA U 3NeMeHTOB 34aHuii Mo UX NoBedeHWo Npu Bo3geicTBUMN orHA. YacTb 1.
Knaccudukauums, mcnonbsyrowan fgaHHble UCMbITaHUA O peakumn ropeHus npu uc-
MbITaHWW Ha OrHECTONKOCTL)

Safety of machinery — Electrical equipment of machines — Part 1: General require-
ments (Be3onacHOCTb MaLUMH U MexaHW3MoB. OnekTpoobopyfoBaHWe NPoMbILLIeH-
HbIX MawwuH. YacTb 1. Obwue TpeboBaHua. C y4eToM M3aMeHeHMs 1)

Petroleum products — Transparent and opaque liquids — Determination of kinematic
viscosity and calculation of dynamic viscosity (HedTenpogykTel. [po3payHblie n He-
npo3padHble XuaKkocTu. OnpegeneHne KMHeMaTUYeCKON BA3KOCTU U pacyeT JUHaMu-
YeCKOW BA3KOCTHU)

Pipework components — Definition and selection of DN (nominal size) (3rneMeHTbI
Tpy6onposogos. OnpeaeneHus 1 BbIGOp HOMUHANBHOMO BHYTPeHHero gnameTpa DN)
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YK 621.51:006.354 MKC 27.080, 27.200 OKI1 36 4400, IDT
51 5110;
51 5210;
51 5600

KnioueBble cnosa: 0GopyaoBaHue XonoaunLHOE, HACOC TENNOBOI, 6e30NacHOCTL, OXpaHa OKpy»KatoLLel cpe-
Abl, U3GLITOYHOE AABNEHKUE, NPEAOXPAHUTENBLHBLIE YCTPOMCTBA, pacyeT
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