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HoBble YTOYHEHHbIE
0603Ha4YeHUa XxNaaareHToB U

Knaccbl 6e3onacHoOCTH

Llenb HacTosiLero MHpopMaLMOHHOTO NMCTKa 3aKnioyaeTcss B yTOYHEHUM cTaHgapToB ASHRAE Ans HOBbIX
XMafareHToB U BO BHEAPEHWM HOBbIX XMafareHToB, KOTOpble 3a MocreaHe rofbl Nomyumnim « R»-HoMep 1 BbILLMK Ha
MeXKOyHapOAHbIA PbIHOK.

| CTaHﬂ,apT 34

Cranpapt ASHRAE 34, «O603HayeHue n Knacchl Hymepaumnss 4ucTbIX CcoeavHEHU onupaeTcs Ha
6e30nacHoOCTU XrlafareHToBy, yCTaHaBnMBaeT XUMUYECKYHO copmyny. Cwmecsm Homepa
npocTon cnoco6 0603HaYeHMs1 pacnpoOCTPaHEHHbIX npuceanBatoTCs B nopsake cnenoaHns Ha OCHOBaHUM
XnagareHToB BMECTO yKasaHus XUMWNYECKOro ynoBNEeTBOPUTESTLHOTO N3y4eHus AaHHbIX,
HanMeHOBaHUS, (*)OpMyﬂbl Unm TOProBoro npegocTtaBlEHHbIX npon3soguTenem XnapareHTa.
HaumeHoBaHus. ASHRAE npuceanBaeT Homepa W WHdopmaumio cm. B Tekywem Bbinycke CraHaapTa

knaccobl 6e30nacHOCTV XxnajareHTam Ha OCHOBaHUM ANSI/ ASHRAE 34-2013.
OaHHbIX O  TOKCWYHOCTM U OFHEOMacHOCTM,
NPeaoCTaBNEHHbIX  MPOU3BOAMTENEM XIadareHToB.

Cucrtema Hymepauum ASHRAE

XnagareHTbl HyMepyTca NnTepon R-, 3a KOTOpoK
cregyet HoMep, npuceoeHHbIM ASHRAE.

CTAH,LIAPT ASHRAE 34

TpUMEp METAHOBOV CepUM XNAAArEHTOB

N3omepbl (Monekyna C TOW Xe XUMWYECKOM
dopmyrnon, 4TO M y OPYron MOSEKynbl, HO C
pasHOM XMMUYECKOW CTPYKTypon) o06o3Ha4varTCs
CTPOYHOW NUTEPON nocne Homepa (Hanpumep, R-
134a). Cmecy xrafareHToB, COCTOSLLME U3 TeX e
UACTbIX ~ KOMMOHEHTOB, = HO  pPasHOrO  COCTaBa,
0003Ha4alTCA  MPOMMCHOM NUTEPON  MOCHe  HoMepa
(Hanpumep, R-401AnR-401B).
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MeraH

R-50 (CH,)

XnapareHTbl BMaa R-4xxx ABNAKOTCA A : S
3€0TPONHbIMK (CMecu AByX unu bonee xnagareHToB -

BCEr4a MMeKT pasHblid COCTaB XUOKOCTU U napa), a

XnagareHTbl BMAa R-5xxx ABNAIOTCA

a3eoTpornHbiMK (CMecKn XxnagareHToB UMEKT TOT

K€ COCTaB XWOKOCTU M Napa nofg onpeneneHHbIM

AaBneHnem).




messssssssssssssssssssssss KITACC OMNACHOCTHU

CtaHpaptT 34  npucBauBaeT  KaxAOMy  XNafareHTy ASHRAE HenasHo YTOUHWUI MaTPULy Knaccos 6e3onacHocTy,
UCXoAALWY ONno3HaBaTeNbHYK JIMTEPY U HOMED C LENb0  gynioune B Hee HOBBLIM MOAKNACC OrHeomacHocTW 2L, ans
€ero knaccudukauum no onacHoCTM Npu aKkcnnyaTauuu. XnagareHToB 2 knacca 6e30MacHOCTM, KOTOpble TFOpsaT
MponucHass nutepa 0003HaA4YaeT KMacC TOKCMYHOCTM Ha oYeHb MeaneHHo. Hekotopble MO, obnagatolive oyeHb
OCHOBaHUW JOMNYCTUMON 3KCNO3uumnn. Homep ykasbiBaeT Ha Huskum [1IT1, ymepeHHO orHeonacHbl U BXOAAT B Kiacc
OrHeonacHoCTb. A2L. 31O vykasblBaeT Ha TO, 4TO OHM obnagatT
Hanpumep, CraHpapT 34 onpedensieT fABa knacca NMOHMKEHHOW TOKCUYHOCTbBIO N HN3KOW CKOPOCTLIO rOPEHUS.
6esonacHocTn no TokenyHocTu. Knacc A ykasbiBaeT Ha  ASHRAE Standard 34 —

NMOHMXXEHHYKD TOKCMYHOCTb XNajareHToB, a knacc B

yKa3blBaeT Ha NOBbILLEHHYH TOKCUYHOCTb XIafareHToB. CraHpapt ASHRAE 34 -

MMeeTcs TPW Knacca v OfuH NoAKNace orHeonacHocTu. Tpu OcHoBa cTaHaapTa

OCHOBHbIX Klacca oOrHeonacHocTu — 3To Knacc 1 gns e Knaccudpukauus rpynn 6esonacHoctu
XNagareHToB, He  pacnpoCTpaHsloWMX nnams  npu
UCMbITAaHMM NO CTaHOapTy; Knacc 2 Ans XxnagareHToB

Fpynna 6e3onacHocTn

A

MOHWXEHHON OrHEOMaCHOCTW, U KNacc 3 ANs XnafareHToB P MoBbiweHHas a3 -
NOBbILLIEHHOM OFHEONACHOCTM, HaNPUMEP, YIMEeBOAOPOAOB. & erieonacnocth

MNMomumo knaccudmkaumn, cnegyeT yuuTbiBaTh E g 0 A2 B2
aKCTpeMarbHble YCIIOBUS OKpYXatoLLel cpespbl EE: oo R S o
B COYETaHIM C XapaKTepoM XMafjiareHTa, YTo MOXeT cTaTe 8@ A2t Bat
NPUYKHON Boriee BbICOKOW TOKCUYHOCTH. =5 Hepacnpocparenme N .

nnameHu
MoHuxeHHan MoBblweHHasn

TOKCUYHOCTb TOKCUYHOCTb

»
»

MNOBbIWEHUE TOKCUYHOCTHU

Crangapt 15

*A2L n B2L — 310 XxnagareHTbl MOHUXXE€HHOM OrHEeoONacHOCTU C MaKCUMarnbLHOMU
ckopocTbio ropeHus <3,9 aronmalcek(10 cm/cek)

Crangapt ASHRAE 15, «Ctangapt 6e3onacHoCcTu
XONoAuIbHbIX CUCTEMY dopmynmpyeT
TpeboBaHunsa, obecneynBalome  3awpTy Jogen u
MMYLLIECTBA B MECTaX HaXOXOEHWS! XOromWIbHbIX YCTAHOBOK.
MogpobHee oM. B Tekywem Bbinycke CrtanpapTa
ANSI/ASHRAE 15-2013.

TpaBmatuam u yuwepb wumylwectBsy MOXeT CTaTb
pe3ynbTatoM psga NpUYMH, Hanpumep, paspbiBa
AeTanen ¢ pasneToM OCKOMKOB, Bbibpoca xnagareHTta
M3 pasnomMa uWNM  noxapa, BbI3BAHHOTO  MNK
ycyrybneHHoro BO3ropaHuWeM, WM  WHTEHCUBHOMO
FOPEHNSI UCTOPrHYTBIX XMagareHTOB MMM CMa304HbIX
BewecTB. [MomMumo 3TOro, NpPUYMHOW TpaBmaTM3Ma
MOXET CTaTb CryyavHbll BbIOpOC XnagareHToB B

He4oCTaToOYHO NpOBETPMBAEMOM NoMeLLeHUN;

HapKOTUYECKUI A ekt n cepaevHas ‘

ceHcnbunumaaums; TOKCMYeckui 3apdekT napos Wnm .
NMPOAYKTOB pacnaja npu KoHTakTe napa C nnameHem g
NN ropsYen NOBEPXHOCTLID; pasbeaarollee 4encTBne . v

Ha rmada, KOXY, WHble TKaHW; WIn O6MOpO)KeHVIe
TKaHeWn Nnpn CONMPUKOCHOBEHUN C XNUOKOCTbLIO. -




B Tabnuue Ha cTpaHvue 3 nepeyvncneHbl
yTBEpXOEeHHble HOMepa  XxnajareHtoB U3
nocnegHero Bbinycka CTtaHgapTa 34 n
NPUITOXEHUSA, MPUCBOEHHbIE, HadynHaa ¢ 2010
roga. [aHHble O noTeHuuwane rnobanbHOro
noTenneHus, npueBefeHHble B Tabnuue, B3ATbI
13 Tabnuy 3 n 4 B «Mocobm ASHRAE-2013

— OcHoBbly. Knaccudgukaums no rpynnam 6esonacHocTy
B3aTa u3 Tabnuy 4-1 n 4-2 B Ctanpgapte 34, a
TemnepaTypHble AaHHble B3ATbl U3 Tabnuy D-1un D2
CtaHpapTta 34.

XnagareHTbl
lNoTeHuman
a HopmanbHas
Homep Xnmumyeckoe Npynna rmobanbHoro TeMIenaTyDa
HanMeHoBaHue ©es3onacHocTn? noTenneHus KVII'IeHI/FI)FI XE
(Mrri1oo0 v . ’
(°C)c
HeHaCbILLI,eHHbIe opraHmn4yeckne coegnHeHunA
1233zd(E) TpaHc-1-xnop-3,3,3- Al H.0.¢ 64,6 (18,1)
TpudTOpPNpONneH
1234ze(E) 1,3,3,3- A2L 6 -2,2 (-19,0)
TeTpacTopnponeH
Cwmecu xnagareHToB
e - ebaary | TounepR | (OO | Tewnepa | O
rnooaribHoro y ’
Cocrtas (Macca %)? pynna ypa | PO " ypa | PO ,
6e3onac| notennenus | wauana F Havana F
Hoctn? | (MIT1100 °) | kunenus, KUneHus,
OFa oFa
3eoTponsbl
407F R-32/125/134a (30.0/30.0/40.0) | Al 1800 -51,0 -39,5 |[-46,1 -39,7
417B R-125/134a/600 (79.0/18.3/2.7) | Al 3000 -48,8 42,7 —44,9 41,5
417C R-125/134a/600 (19.5/78.8/1.7) | Al H.0.c -26,9 -20,6 [-32,7 -29,2
419B R-125/134a/E170 (48.5/48.0/3.5) | A2 H.O.c -35,3 24,7 -37,4 -31,5
422E R-125/134a/600a (58.0/39.3/2.7) | Al H.0.c —43,2 -335 |[-41,8 -36,4
439A R-32/125/600a (50.0/47.0/3.0) A2 2000 —-61,6 -61,2 -52,0 -51,8
440A R-290/134a/152a (0.6/1.6/97.8) | A2 150 -13,9 -11,7 -25,5 24,3
441A R-170/290/600a/600 A3 ~20 43,4 4,7 41,9 -20,4
(3.1/54.8/6.0/36.1)
442A R-32/125/134a/152a/227ea Al 1900 -51,7 -39,8 [-46,5 -39,9
(31.0/31.0/30.0/3.0/5.0)
443A R-1270/290/600a (55.0/40.0/5.0) | A3 H.O.c -48,6 42,2 -44.8 41,2
444A R-32/152a/1234ze(E) A2L H.O.c -29,7 -11,7 34,3 -24,3
(12.0/5.0/83.0)
444B R-32/152a/1234ze(E) A2L H.O.c -48,3 -30,8 | -44,6 -34,9
(41.5/10.0/48.5)
445A R-744/134a/1234ze(E) A2L H.O.c -58,5 -10,3 [-50,3 -23,5
(6.0/9.0/85.0)
446A R-32/1234ze(E)/600 A2L H.O.c -56.9 47,2 49,4 —44,0
(68.0/29.0/3.0)
447A R-32/125/1234z¢(E) A2L H.O.c -56,7 —47,6 | -49,3 44,2
(68.0/3.5/28.5)
448A R-32/125/1234yf/134a/1234ze(E) | Al H.O.c -50,6 -39,6 [-45,9 -39,8
(26.0/26.0/20.0/21.0/7.0)
449A R-32 /125 /1234yf /134a Al H.O.c -50,8 -39,8 -46,0 -39,9
(24.3/24.7/25.3/25.7)
450A R-134a/1234ze(E) (42.0/58.0) Al H.O.c -10,1 -9,0 -23,4 -22,8




451A R-1234yf/134a (89.8/10.2) A2L H.O.c -23,4 -22,9 -30,8 -30,5
451B R-1234yf/134a (88.8/11.2) A2L H.O.c -23,8 -23,1 -31,0 -31,0
452A R-32/125/1234yf (11.0/59.0/30.0) | Al H.O.c -52,6 -45,8 -47,0 —43,2




Cwmecu xnagareHToB

Homep MoTeHuman

naparenTas CoctaB (Macca %)? ] QUG || TACETE HopmanbHas TemnepaTtypa
©e3onac| noTtenneHus o 1o
voere | (lnnAem By || S A E S

AseoTponbl

511A R-290/E170 (95.0/5.0) A3 19 —43,7 (-42,1)

417B R-134a/152a (5.0/95.0) A2 190 -11,2 (-24,0)

417C R-1234yf/134a (56.0/44.0) Al H.0.c —-20,6 (-29,2)

2. Uctounuk: CtanHpapt ASHRAE 34
°. UcTounuk: «Mocobrne ASHRAE-2013 — OcHOBbI»

4. “H.[1" o3HauaeT, YTo O AaHHOM XNlagareHTe Het ceefeHuit no MM B «Mocobun ASHRAE-2013 — OcHOBbI». [JaHHblE O HEKOTOPbIX U3 ATUX XNagareHToB MOXHO HANTK B
oTyeTax KomuteTa TEXHUYECKMX BapuaHTOB oxnaxaeHus, unw xe, NI cmeceit MOXHO BblYMcnuTb U3 M1 YACTbIX KOMMOHEHTOB.

HacTtoawmin cnncok He NpeTeHayeT Ha NOSHOTY UM OKOHYaTeNbHOCTb. [Noxanyicra,
CM. NOIHy nHopmaumo 06 0603HaYEHMAX XNagareHToB U Knaccax 6e3onacHoCTu B
nocnegHem n3gaHmm CtaHgapta ASHRAE 34 n Bo Bcex onyOrnmnkoBaHHbIX
OOMOMHEHUAX.

] CotpyaHuyectBo ASHRAE m

FOHEI

Mporpamma OOH no okpyxatowen cpege (FOHEIM) (npaButensCTB, 4acTHOrO U rocydapCTBEHHOO
B nuue OTaena TEXHOMOrMu, MPOMbILWMEHHOCTM U cektopoB). O6e  opraHu3aumm  CTpeMSATCA
akoHomukn  (OTMS/DTIE) n ASHRAE nognucanu Hagnexawumm obpa3oMm  npedoctasnstb W
MEMOpaHAyM O B3auMMOMOHUMAHMM C  Uenbi  pacrnpoCTpaHsATb HoBeuLmne TexXHMn4Yeckune
TEXHNYECKOro COTpyaHn4ecTBa " B3auMHOW cBegeHna U crtaHgapTbl. ASHRAE saBnsetcs

KOOpAMHaUMM B WHTepecax NpogeccMoHanbHOr0O U BCEMWUPHbLIM TEXHUYECKMM coobLiecTsom,
TEXHNYECKOro obcnyxunsanms CTOpPOH, obbeanHawwmm 6onee 54.000 MHAMBMAOYaNbHbIX
3aMHTEpPecoBaHHbIX B OXNaxxaeHuu N  YIIEeHOB.

KOHOMUMOHMPOBaAHMM BO34yXa




KoHTakTbI:

B. CtuseH Komctok (W. Stephen Comstock), uspatens/aupekrtop usgaHuii u obpasosartesnbHbIX MporpaMmm
ASHRAE , comstock@ashrae.org www.ashrae.org

Aiman dnbtanynu (Ayman Eltalouny), ynonHomouentbiit HPMP, pervoHanbHoe otaenexme no 3anagHom Asum
«030H3KwWweH» OHEN, ayman.eltalouny@unep.org www.unep.org/ozonaction
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