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[aHHaa 6powopa cofep:KUT 0630p XNaZareHTOB U WX AeTasbHblA aHANM3 C TOYKM 3peHus
6e30nacHOro MCNo/b30BaHMA, MOCKO/IbKY MHOTUE a/bTePHATUBLI rTMAPOodTOPYrAepoaam ABAAIOTCA
rOpOYMMM, TOKCUYHBIMW MAKM PaboTaloT Noj BbICOKMM pAasneHuem. Heobxoaumo TwaTesbHO
paccMaTpuBaTb MCMO/Ib30BaHWE TaKMX a/fibTEPHATUBHbIX X/JafareHToB Ans  obecneyeHus
6e30MacHOCTM  TEXHWMKOB,  BbIMOMHAKOWMX  MOHTaXK, OOCAYKMBaHME W 3KCNyaTauuto
cooTBeTCTBYIOLWEro obopyaoBaHus.
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C y4yeTom nporpecca B 06macTm oTkasa OT -
apoxnopdTopyrneponos (FXOY) B cooTBETCTBIM
¢ MoHpeanbCckum MPOTOKOSIOM MO BeLiecTBaM,
paspyLualoLWuM 030HOBbIN CION, OXNAAETCA, YTO
BO BCEM MUPE, U OCOBEHHO B Pa3BMBAOLLMXCA
CTpaHax, 3HauMTeNbHO PacLUMPUTCA NCMOMb30Ba-
HVe «aNnbTepHaTUBHBIX XNafareHToB», Hanpumep
YrneBOAOPOAOB, aMMMaKa, AVOKCUAA Yrnepopa,
HeHacblLeHHbIX rugpodTopyrnepogos (MOY nnm
[®0) n MPO-cmecein. MHorve anbTepHaTVBHbIE
XrfagareHTol obnagalT cneyuduyeckumy CBOW-
CTBaMM, OTHOCALLMMUNCA K TOKCUYHOCTM, ropioye-
CTUN 1 BbICOKOMY AiaBNEHUIO, KOTOPble OTNIMYaoTCA
OT CBOWCTB paHee MUCMonb30BaBLUKXCA XNOpdTO-
pyrnepogos (XOY) v rugpoxnopdropyrnepoaos
(FXOY). Mpu BbINMONHEHUN MOHTaXa, TEXHNUYECKO-
ro o6CyXMBaHWUA, PEMOHTA 1 AEeMOHTaXa X0mo-
LUNBHOTO 1 KOHAMLMOHepHOro obopynosaHus,
HeobX0AVMMO AeTaNlbHO aHANIM3MPOBATb U YUUTbI-
BaTb acneKTbl 6e30MacHOCTW, 0COBEHHO B Clyyae,
Korga TeXHUKaM-XONOAWbLUMKAM MPUXOANTCA
paboTaTb C xnagareHTamu, obnagaowmmMm Heus-
BECTHbIMW UM paHee cBoncTBamu. [1o3Tomy Bax-
HO, UTOObI B CEKTOPE XONOAWMIIbHOO 1 KOHAWLM-
OHEpPHOro 060pyfOBaHNA BHUMAHVE YAENAnocb
KaK TeXHUYECKMM acneKTam, Tak 1 acnektam 6es-
OMAaCHOCTM, CBA3aHHBIM C UCMONb30BaHNEM 3TUX
X/1afareHToB.

[aHHaa nybnukauma copepmT 0630p xnagareH-
TOB - anbTepHatVB Y, Ux CBONCTB 1 NOAXOAA-
WX chep NPUMEHEHNS C TOUKK 3peHus besonac-
HOCTW.

MpepocTtaBneHHas nHbopmalusa o ropounx, 06-
NafAoLWMX NOBbILEHHOW TOKCUYHOCTBIO 1 pabo-
TaLWMX Nog 6onee BbICOKNM [aBNEHNEM aNibTep-
HaTMBHDBIX XJlaflareHTax Mnpu3BaHa obecneuntb
6onee rnybokoe NOHUMaHMe YCIOBUI NX NCMONb-
30BaHNSA, a TakXKe NPUHATUA HEOOXOOUMbIX Mep
Ans 6e30nacHOro 1 Hagfiexallero Ucnosb3oBa-
HWA 3TWX XJTafAreHToB.

OcHOBHOe BHUMaHWe B 3TOW Mybnukauuu yge -
NIEHO HOBbIM CUCTEMaM, MOCKOMNbKY B CyLIeCT -
BYIOLLMX CUCTEMAX, MPeAHa3HaYeHHbIX Ans

DY, HacToATeNbHO He peKoMeHAyeTCA UCMonb-
30BaTb aNbTEPHATMBHbIE XMafjareHTbl, 06nagaio-
LLMe NOBbILLEHHON FOpHYECTbIO, TOKCUYHOCTbIO
n/vunu pabotatowme nog 6onee BbICOKMM
JlaBJIEHNEM.
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IBBeﬂeHMG

K 2030 rogy ctpaHbl cTatbyt 5 MoHpeanbckoro
NPOTOKONA AOMKHbI OTKa3aTbCA OT MMAPOXIOpP-
¢dTopyrnepopos (FXDY), B yactHocTh o1 MXDY-
123 n TXDY-22; npu 3TOM B JanbHewwem gony-
CKAeTCA X HE3HAUYNTENIbHOE MCMOMNb30BaHNE B
ceKTOope 06CNyXMBaHUA CyLLeCTBYoLero 06o-
pynoBaHua. MHorve anbTepHaTuBbl, 0CO6EHHO
¢ 6onee Huzkum M1, obnagaoT cBONCTBAMMU,
TpebyoWMMI MOBbILLEHHOTO BHUMaHUA K BO-
npocam wux 6e30MacHOro MCMoNb30BaHNS,
Mo CpaBHeHWO C O6bluHbIMU TXDY- n OY-
XnagareHTamu. HecMoTps Ha To, UTO anbTepHa-
TnBbl XDY-123 (Bkntouas OY-245fa, [OY-134a,
a ¢ HefasHero BpemeHu u MXPY-1233zd) He
npesCcTaBnAloT AOMONHUTENbHBIX PUCKOB ANA
6€30MacHOCTI, MHOTOUMC/IEHHbIE aNbTepHaTU-
Bbl, KOTOPbIE MOTYT NCMONb30BATLCA [J1s 3ame-
Hbl TXDY-22 B pa3nuuHbIX ycTaHOBKax, obnapa-
10T MOBbILIEHHOW rOPKYECTbIO, TOKCUYHOCTbIO
nnn 6onee BbICOKMM pabounm faBieHnem.

HecmoTpa Ha TO, yTO MHOrMe M3 3TUX Xna-
[AreHTOB YXXe MPUMEHAIOTCA B CTpaHax, He
[eCTBYIOWMX B paMKax CTaTbu 5, mpu ocy-
wecTBneHun nepesoga ¢ NXOY-22 Ha anbtep-

HaTVBHble XJlafareHTbl, BaXHO O3HaKOMWUTbCA
C UX CBOWCTBaMW 1 MpaBunamu obpalieHus ¢
HUMK. B yacTHOCTW, 6e30MacHoe 1 ycnelHoe
UCMONb30BaHMe 3TWX XMafareHToB Tpebyet
HanMuua COOTBETCTBYIOLEN NOAUTUKU W 3a-
KOHOAATEeNbCTBa, MUHVMANbHbIX HAaBbIKOB pa-
60Tbl TEXHNKOB MO OOCNYXMBAHWIO N PEMOHTY
obopyaoBaHNA, COOTBETCTBYIOLMX MPaBuUn
TEXHUKM 6€30MacHOCTY, 06A3aTeNbHbIX MPoLie-
BYP TEXHUYECKOTOo 06CNYXMBaHNSA, a TaKKe He-
06XOAUMBIX MPeAOXPaHUTENbHbBIX YCTPOWCTB,
YCTaHOB/IEHHbIX B COOTBETCTBUMN C MHCTPYKLU-
AMW NPON3BOANTENA.

[aHHas ny6nukauua npefHasHauyeHa ana npe-
[OCTaBneHnA MHbOpMaLMM O NPUHLUMNax
MNCNONb30BaHMA aNnbTepPHATUBHbIX XlafareHTos,
a TaKXKe O Mepax, KoTopble MOryT 6biTb
NPUHATBI ANS OKa3aHUs MNOAJEPXKM npo-
MbILNEHHOCTV W APYTUM 3auHTEPECOBaHHbIM
CTOpoHaM B obecneyeHun 6e3onacHoro u ot-
BETCTBEHHOTO  WCMOJIb30BaHUA  BbIGPAHHBIX
ansTepHatyB. Bonpocbl 6e3onacHocT Heob-
XOAMMO YyuuTbiBaTb Ha BCEX 3Tanax Npu npouns-



BOACTBE, MOHTaXe, sKkcnayataynn, CEpBUCHOM
06CJ'Iy)KI/IBaHI/II/I N BblBOAE M3 >SKCMnyaTayunm
cncTem.

Takum obpasom, paHHaa nybnukauua copep-

KUT:

+ 0630p OCHOBHbIX 6€30MaCHbIX AN 030HOBO-
ro cnoA 1 KnMmata anbTepHaTuBHbIX [XDY-
22 XnapareHToB, BKJOYasA WX OCHOBHble
CBOWCTBa

+ BO3MOXHble Chepbl MPUMEHEHMA STUX allb-
TepHaTUB

+ QHanM3 PasIMYHbIX 3TArnoB U 3aUHTEPECo-
BaHHbIX CTOPOH, OKa3bIBAIOLMX BAUAHUA Ha
BbIOOp X/MagareHTa

+ 06wWue BOMPOCHI 6€30NacHOCTU UCMOSb30-
BaHWA XJlaflareHToB

+ CyllecTBylOlMe Knaccudrkaummy xnagareH-
TOB 1 MHGOPMALIMIO O TUMAX CUCTEM OXMaX-
aeHua’

+ CBOAHbBIN 0630p NpaBun 6e30MacHOCTK, Ka-
CatoLMXCA NPUMEHEHNA XaAareHToB

+ MpUMepbl OFpaHNYeHnit 06beMa 3anpaBKky,
KoTopble MOTYT MPUMEHATHCA K Pas3NNYHbIM
anbTepPHATUBHBIM XJlaflareHTam

+ 0CO6EHHOCTMW MCMOJb30BaHNSA aNbTepHATUB,
00nagaoWmnx MOBbILEHHOW FOPKOYECTbO,
TOKCMUYHOCTbIO 11 6oniee BbICOKM pabounm
JaBneHnem

+ OTAe/bHble MpUMepbl Toro, Kak MoHpeanb-
CKMIA NPOTOKON 1 pa3BuBaloLMeCs CTPaHbl

NoAXOHAT K PeLIeHnio BOMPocoB Gesonac-
HOCTVW NpU NPOEKTNPOBaHUN

« 00wWwue pekomeHgaumn cneymaninctam HOO
B YaCTU KOHCYNbTUPOBAHWA U MOJAEPKKU
HaLMOHaNbHbIX 3aUHTEPECOBAHHbIX CTOPOH

OCHOBHOE BHUMaHve B 3Toi my6nvKaumu
YOENAeTcA HOBbIM CUCTEMAM, MOCKOMbKY Ha-
CTOATENbHO HE PEKOMEHAYETCA MCMONb30Ba-
HUe 06nafaloLMUX NOBbILLEHHON ropioYecTbio,
TOKCUYHOCTbIO 1 paboTatowyx noa 6onee Bbi-
COKUM paboumm AaBreHUem anbTepHATUBHBIX
XNafjareHToB B CUCTeMax, paboTawowyx Ha
FX0y.

1 TEpMI/IH «CNCTEMA OXNaXAeHuA» NCNonb3yeTca AnA 0603HavYeHun XONoAMIIbHOIo KOHTYpPa, NCMoJib3yemMoro
B CpefHe- N HU3KoTeMnepaTypPHbIX XONOA4WbHbIX YCTaHOBKaX, KOHAUUNOHEPHOM 060pyAOBaHI/IVI 1 TennoBbIX

Hacocax.
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O630p

X1a0areHToB

Tvnbl n Bbl60p XNaaareHtos

CywecTByeT paf BELWECTB, UCMOMb3yeMbIX B Ka-
uecTBe XJlafareHToB; OCHOBHbIE 13 HUX (OAHO-
KOMMOHEHTHble BelecTBa) NPeAcTaBneHbl Ha
pucyHke 1.

Mcnonb3oBaHue BCeX 3TUX BELLECTB, 3a UCKII0-
yeHnem xnop¢Topyrnepopos (XOY) n NXOY, He
perynupyetca MoOHpeanbCKUM MPOTOKONOM;
TakuM 06pa3om, NX MOXKHO paccMaTpuBaTb B
KauecTBe aNnbTepHaTUBHbIX XnagareHTos. Cpe-
AV HUX eCTb «CUHTETUYECKWE» XafareHTbl 1
TaK Ha3blBaeMble «MPUPOAHbIE» XNaAAreHTbl.

B TO Bpems Kak HeKOTOpble M3 3TUX BeLLecTB
MOTYT NCMOJIb30BaTbCA B KAYECTBE YMCTbIX XJ1a-
[areHToB, WWPOKO MNPAKTUKYeTCs CMeLleHue
ABYX 1nu 6onee BelecTs (MHOrAa Ao cemu) ans
AOCTVKEHWUA onpefesieHHOro Habopa xenae-

MbIX XapaKTEPUCTVK (CBA3aHHBIX C jaBNeHneM
KOHAEHCaLWK, roproyecTbio, PacTBOPUMOCTbIO
BMacne nT.a.).

CMecy xnafareHToB NoApPasaenatoTCA Ha «3e0-
TPOMHbIE» U «a3e0TPONHbIe», 3e0TPOMNHbIE CMe-
CW MPOABNAIT TeMMepaTypPHbIA MCTepesnc u
M3MeHeHue cocTaBa npu $a3oBom nepexofe,
NpW 3TOM a3e0TPOMNHbIE CMecK Npu Gpa3oBom
nepexofe MpOABNAT CBOWNCTBA YUCTbIX Be-
wecTB. HekoTopble 3e0TPOrHble cMecy, 13-3a
HeboNbIIOrO TEeMMepaTypHOro rucTepesuca
W COCTaBa, WMHOTAA KnaccuduumpyloTca Kak
«CMEeCK XNafareHToB 67IM3KOro K a3e0TPOmNHO-
My COCTaBa», KOTOpbIE C NPAKTUUECKON TOUKM
3peHns NPOABNAIOT CBOWCTBA UYNCTbIX XNaja-
TEeHTOB.
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XnapareHTbl Takxe Knaccupuuupylotcs B 3a-

BUCUMOCTH OT:

+ 030HOpa3pyLatoLero noteHumana (OPI)

« noTeHumana rnobanbHoro notennexus (M)

+ CBOIICTB, OTHOCALUMXCA K 6e30omacHocTy (ro-
poyecTb, TOKCUYHOCTD)

+ pabouero faBneHus

YKa3zaHHble CBOWCTBA BJIMAIOT Ha BblIObOp Xna-
JareHTa 1 4acTo onpefensaoT obnacTtb ero nc-
NONb30BaHMA.

B Tabnuue 1 npuBeaeHbl OCHOBHbIE KONOTU-
UeCKMe XapaKTepucTVKM Hambonee pacnpo-
CTpaHEHHbIX XnagareHToB (FXOY-22, FOY-134a,
R-404A v R-407C) 1 HEKOTOPbIX anbTepHaATUB-
HbIX XNlafareHToB, 06afaloLLMX CYLLECTBEHHO
OTIIMYAIOLMMMCA XapaKTepucTKamm besonac-
HocTn. B T[lpunoxeHnn npepctasneH
nepeyeHb BCEX MCMOMb3yeMblX XlaareHToB (C
R-HOMepoMm) 1 HeKkoTOpble akTyarbHble Xxapak-
TEPUCTUKU.




Ta6m/|L|a 1. OCHOBHbIe 3KONOrnyeckme XapPaKTePUCTUKK OTAENbHbIX XNaAareHToB

nrn#

XnapgareHt

Xumnueckoe Ha3BaHue UK CO-
CTaB cMecun
(B % no macce)

XnapareHT-aHa-
nor*

TXOY-22
roy-32
TXOY-123
roy-134a
roy-152a
YB-290
R-404A
R-407C
R-410A
R-444A
R-444B
R-445A
R-446A
R-447A
R-451A
R-451B
R-454A
R-454B
YB-600a
R-717
R-744
rOY-1234yf

TQY-1234ze(E)

YB-1270

1 HopmaTuBHble 3HaueHua OPIT; $ HayuHble 3HaueHua MM (OHEM, 2014 1)

XnopaudtopmetaH
OndTopmeTaH
2,2-guxnop-1,1,1-TpudTopataH
1,1,1,2-TeTpadTopsTaH
1,1-pudTopsTtaH

MponaH

125/143a/134a (44,0/52,0/4,0)
32/125/134a (23,0/25,0/52,0)
32/125 (50,0/50,0)
32/152a/1234ze(E) (12,0/5,0/83,0)
32/152a/1234ze(E) (41,5/10/48,5)
744/134a/1234ze(E) (6,0/9,0/85,0)
32/1234ze(E)/600 (68,0/29,0/3,0)
32/125/1234ze(E) (68,0/3,5/28,5)
1234yf/134a (89,8/10,2)
1234yf/134a (88,8/11,2)
32/R1234yf (35,0/65,0)
32/R1234yf (68,9/31,1)

MN306yTaH

AmMMnak

[nokeng yrnepopna
2,3,3,3-TeTpadTop-1-nponeH

TpaHc-1,3,3,3-TeTpadptop-1-
nponeH

MponeH

0.05

©O O O O O O O O O O O O o o o o o o

1780
704
79
1360
148
5
4200
1700
2100
90
310
120
480
600
140
150
250
490

<1

<1

oPMt
(o [ oo

5310
2530
292
3810
545
18
6600
4100
4400
330
1100
350
1700
1900
390
430
890
1740
15

XOY-12
XOY-12, TOY-134a
X0Yy-22
Xoy-22
X0y-22
XOY-12, TOY-134a
X0Yy-22
XOY-12, TOY-134a
R410A
R410A
XOY-12, TOY-134a
XOY-12, TOY-134a
X0y-22
R410A
XOY-12, TOY-134a
X0Yy-22

XOY-12, TOY-134a
XOY-12, TOY-134a

X0Yy-22

* «<XnapareHT-aHanor» - xnagareHT, CONoCTaByMbI NO pa6oqemy 1 06bEMHON XOJI0A0NPON3BOANTENBHOCTN
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Ha pucyHke 2 npeactaBneHa cxema
OCHOBHbIX PWCKOB NPW WCMONb30-

&OrHeonaCHo

BaHW HEKOTOPbIX aNbTePHATUBHbIX A2
xnagarentoB. Cnegyet OTMETUTD, HEIZ LB
YTO Ha CXemMe OTMeueHbl OCHOB- L-40 R-446A R-447A

R-444A DR-7
Hble PUCKW, MPY 3TOM MX MOKasa-

HFC-1234yf HFC-32
TENIN BHYTPU KOHKPETHOro Knacca iy
OMacHOCT MOTYT HaxXOAMTbCA B R-410A
[OCTaTOYHO LUMPOKOM AuanasoHe. R-717 A
OTMeueHHble 3[4eCb XapaKTepucTu- BbICOKOE
K1 onacHoctn 6onee noppo6Ho R-744 [naBneHue
paccMaTprBaloOTCA B NOCIeayowmux
paspaenax.

HCFC-123

BblcokoTOKCUYHO

PI/ICyHOK 2. Cxema OCHOBHbIX PUCKOB Npn ncnojib3oBaHnn

B uenom ecTb HeCKONbKO BaXKHbIX ¢aKTOpOB,
KOTOpble HeO6XOp,VIMO yuuTbiBaTb NpPU Bbl60pe
aJibTEPHATUBHOIO XflaflareHTa, a UMeHHO:

+ Hynesoun OPIN

+ BAVAHMWE Ha M3MeHeHWe KnumaTta (npAamble
1 KOCBEHHble (MPOU3BOACTBO 3MEKTPOIHEP-
rm) BbIGPOCHI)

+ MPOV3BOANTENBHOCTb (MOLHOCTL U 3ddeK-
TUBHOCTb)

+ BOMpOCbl 6e30MacHOCTY, B TOM YnCne CBA-
3aHHble C MOBbIEHHOW rOPIOYeCTblo, TOK-
CMYHOCTBIO MU Bonee BbICOKMM pabounm
[JaBrieHnem

+ BIVAHWE Ha CTOVMOCTb NPOAYKLMM

+ Hanuume 1 CTOMMOCTb X/afareHTa

+ Hannume y CTOMMOCTb KOMMOHEHTOB XOJ0-
AVNbHON CUCTEMDI

« HaBblKM W TEXHWYECKMe 3HaHUA, Heobxoaw-
Mble 418 CNONb30BaHWA

+ BO3MOXHOCTb peLuKInHra

aJIbTePHATUBHbIX X/1afareHToB

+ XOpOLas CTabUNbHOCTb B YCIOBUAX IKCMITY-
aTauMm N COBMECTUMOCTb C KOMMOHEHTaMU
XOJIOAUNBHON CUCTEMbI

Bbibop xnagareHTa anAa KOHKPETHOro Hampas-
NeHNA NCMONb30BaHNA ABNAETCA KOMMPOMMNCC-
HbIM peLleHVeM C YYeTOM BbilleyKa3aHHbIX
KpuTepues. 3a ucknioyennem Hynesoro OPI],
ocCTanbHble MapameTpbl HeobXoauMo Comno-
CTaBNATb ANA JOCTUXEHUA OMTUMANbHOMO KX
COOTHOLLUEHNA ANA KaXAoro Tuna cuctembl U1
HanpasneHuA MCNonb3oBaHuA. B uactHocTw,
Bbl6pocbl CO2 [OMmKHbI BKIOUaTh B CebA Kak
«MPAMbIE», TaK U «KOCBEHHbIE» BbIOPOCHI B
TeyeHne CpoKka Ciyx6bbl. B nutepatype yno-
MVHaeTCA pAf NOAXOA0B K aHanu3y xnafjareH-
TOB, B TOM UMC/e: CyMMapHbI Ko3dduumeHT
3KBMBANIEHTHOTO BIUAHWA Ha rnobanbHoe no-
TenneHue (TEWI), cymmapHoe BO3aeiCTBrE Ha
KNUMaT B TeYeHUe Xn3HeHHoro umkna (LCCP),
WHOMKATOp  KNUMATWYeckoro BO3[encTsus
MHuorocTtopoHHero doHpaa (MCII) n gpyrue.
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HanpaBneva NCNONb30BaHNA anbTepHaTUB-
HbIX XnafareHToB npuBefeHbl Ha PUCYHKe 3.
XnapareHTbl MOryT MUCnosib30BaTbCA B HOBbIX
CUCTEMAX — 3anpaBKa MOXET NPOBOAUTbCA Ha
3aBOAe, HanpuMep, Ha I'IpOI/I3BOL|CTBeHHOIZ nn-
HUN, NN MO MECTY MOHTaX<a CUCTEMDI, a TaKXe
ANA 3aMeHbl CTaporo xnagareHTa B CyLWeCTBYIO-

WMX CUCTEMAX. B cyliecTByloWmMx cucTemax 3a-
NpaBfifeMblil XlagareHT MOXeT ObITb Kak TOro
e TUMa, YTO U UCXOAHBIN, TaK U ApYyroro Tuna,
uTO, KaK NpaBmno, TpebyeT onpeaeneHHoR Mo-
AndrKauum obopynoBaHUA UK MPUBOANT K
HEKOTOPOMY W3MEHEHWIO NPOU3BOANTENbHO-
CTV CUCTEMBI.

PI/I('.yHOK 3. OCHOBHble HanpasieHA NCNONIb30BaHMA XlafareHToB

3aBofcKas cbopKa

HoBble crctembl

¥ 3apAnKa

Wcnonb3oBaHne
XflafareHTa

CywecTsytowe

C6opkKa 1 3apagKa
Ha mMecTe

McxopHbin xna-

CNCTEMDI

HoBble crcTeMbl 06bIYHO BKNIOYAIOT B cebA cu-
CTeMbl 3aBOACKOrO M3rOTOBMIEHMA 1 3aNpaBKy,
a TaKXe CMCTEMbI, MOHTaX 11 3anpaBKa KOTOPbIX
OCYLLECTBAAKTCA MO MECTY MOHTaXa 060pyno-
BaHuA. K cuctemam 3aBOICKOrO U3roToBeHUA
1 3anpaBK/ OTHOCATCA GbITOBblE XONOAUNbHN-
Ky, MOAK/I0YaEMble K CTaLMOHAPHOW 3MeKTPO-
CeTn, TOProBOe XomoauNbHoe 0bopynoBaHUe,
OKOHHble  KOHAWLWOHEpbl,  CNNT-CUCTEMDI
KOHAVUMOHMPOBaHUA BO34yXa, aBTOHOMHble
Ynnnepsbl, KpbllHblE KOHAULMOHEPDI U T. A. K
CUCTEMAM, MOHTaX 1 3arnpaBKa KOTOPbIX OCy-
LECTBNAIOTCA MO MECTYy MOHTaXa, 0ObIYHO OT-
HOCATCA TOProBble XonoAubHble WKadbl Uan

12

[areHT

MpocTan 3ameHa

Petpodut

MepeBog (Ha ro-
prounii XnagareHT)

XONOAWIbHbIE KaMepbl C BbIHOCHBIM XONOA0M,
CNCTEMbI  LIEHTPaAN30BaHHOTO  XONOAOCHAb-
XEHUS CynepmMapKeToB, HEKOTOPbIE MPOMBbILL-
NIEHHbIE CUCTEMBI 1 T.4. [INA cMCTeM 3aBOACKOTO
M3roTOBNEHUA U 3anpaBKW XnajareHTa, nopg
KOTOPbIN MPOEKTUPYETCA KOHCTPYKLWSA U Nop-
GUpatoTCs KOMMOHEHTbI CUCTEMBI, XMafareHT
00blYHO BbIOMPAET npousBoguTens. Ona cu-
CTEM, MOHTaX U1 3ampaBKa KOTOPbIX OCyLlecT-
BAAKOTCA MO MeCTy MOHTaxa 06opyaoBaHus,
XrafiareHT 06blYHO BbIOMPAET NoAPAAUMK UK
KOHEYHble MONb30BaTeN B VHAUBMAYANbHOM
nopsfKe, a 3aTeM NoAGMPalOTCA KOHCTPYKLMA
1 KOMMOHEHTbI CUCTEMBI.
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PucyHok 4: 3anpaBka 060pyA0BaHNA Ha NPON3BOACTBEHHON NMHAN
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HecmoTpa Ha moaTtanHbiii oTka3 ot TXOY cy-
LecTByeT HeoOXOAWMOCTb NPOBEfEHUA Tex-
HUYECKOTO OOCYKMBaHNA U PEMOHTa Yyxe
YCTAHOBJIEHHBIX CUCTEM [I0 CTEUEHUA X CPO-
Ka 3KcrlyaTaumm. 3ameHa xnafareHTa B cylye-
CTBYIOLLMX CUCTEMAX MOXET ObITb Gonee CNox-
HbIM NpoLeccom 1 TpebyeT rnyboKoro aHanmsa
nocneacTeui.

Mpy 06CNYXMBaHUM 3TVX CUCTEM BblIbOp Xna-
[JlareHTa MoXeT ObITb NofpasfeneH Ha cefyto-
LMe KaTeropuu:

* WNCXOAHBIN XNagareHT

+ MpocTas 3ameHa (drop-in)?

+ petpodut

+ MepeBoA (Ha roproymnii XxnagareHT)

MockonbKy Ha CEPBUCHbIN CEKTOP NPUXOANTCA
okono 60-80% npogak xnagareHToB, OCHOB-
Haf gona nx noTpebneHus NpUXoguTCA Ha
cywecTBytowme cuctembl. MotpebneHne TXOY
MOXeT OblTb COKpaLLeHO 3a CYeT WCMONb30-
BaHWA anbTepHATMBHBIX X/IafareHToB B Cylle-
cTBylOlWEeM obopynoBaHuu. B criyyae 3ameHbl
xnagareHta u petpoduta cuctem Ha MXOY, He-
obxogumo yuutbieatb MM HOBOro xnapareHTa,
NOCKONbKY MHOTVe CMecu metoT 6onee BbiCo-
kun M.

[Ins Bblbopa HOBOro XxnajareHta Ansa cylle-

CTBYIOLIMX CMCTEM UMEETCS pAf KPUTEPUEB, B

yacTHoCTU:

+ CXoXas 06bemMHas X0nofornpou3BOANTENb-
HOCTb B AMana3oHe HOpPMasnbHbIX Paboumx
TemnepaTyp UCNapuTens U KOHAEHCAToPa;

UcxoOHbIl xnaoazeHm

anI NCNosib30BaHNN NCXOAHOro XnajareHTta
nocne pPemMoHTa OﬁOpyJJ,OBaHVIﬂ MOXHO Cne-
AoBaTb 06blYyHON NpakTnKe MnCcnonib3oBaHUA

+ UCMONb30BaHWe He MPUBEAET K CHKEHUIO
3HeproadpGeKTMBHOCTY;

+ He MpeBbILAET PACYETHOrO JaBNeHUs B CU-
cTeMe NPU  MaKCMManbHOW TemnepaType
KOHAeHcaTopa;

+ CXOXWI NN HECYLEeCTBEHHbIN TeMnepaTyp-
HbI TMCTEPE3UNC, eCIN UCXOAHDBIN XNafareHT
6b171 OHOKOMMOHEHTHBIM;

+ aHanornyHble PacTBOPUMOCTb B Macnie U
rpaH1La pacTBOPUMOCTY;

* HeropiouecTb;

+ 6onee HM3KasA TOKCMYHOCTb;

*+ Hanuuuve Ha pbiHKe (Mo pa3ymHON LieHe)

« Hynesoi OPI1, 6onee HW3kui MM 1 B Lenom
OTCYTCTBME AOMONHUTENBHOTO BO3AENCTBMA
Ha OKpy»aloLuyio cpefly

CylecTByeT pag Lpyrux napameTpoB, KOTopble
Heobxoaumo yunTbiBaTb. OfHaKo B NpakTuye-
CKOM MnaHe ManoBepoATHO, YTO KakKon-nnmbo
13 UMEIOLMXCA Ha PbiHKe xnajareHToB byaeT
COOTBETCTBOBATb BCEM BbllLENEPEUNCIEHHBIM
KpuTepusm, No3TOMy BbIOOp XnafareHTa bynet
KOMMPOMUCCHBIM peLIeHneM.

O6patuTe BHUMaHKE, YTo 06bEM 3anpaBKi 3a-
MEHAIOLLEro X/afjareHta noytu ecerga Gyaet
OTNNYaTLCA OT O6bema 3anpaBKu UCXOLHOTO
XNnapareHTa.

B nobom cnyyae nepepn 3ameHoW WCXOAHOrO
XrafareHTa peKomMeHayeTcs NPOKOHCYNbTUPO-
BaTbCA C NPOU3BOANTENEM CUCTEMDI.

UMCTOrO, PELMKINPOBAHHOMO UM BOCCTAHOB-
NeHHoro xnafjareHTa (Kak npasuno, NXQY-22).
Mo3Tomy peanu3auma NpPorpamm peLuKIuHra

2 O6bluHO ANA TAKOrO TVMA 3aMeHbl UCMONb3yeTCA TEPMUH «NPOCTas 3ameHa». OfHaKo BBMAY OTCYTCTBUA anb-
TepHaTtvB, 06najaloLyx TePMOGU3NYECKUMY, XVMUYECKUMI CBOMCTBAMU U XapaKTepUCTUKaMM OMacHOCTY,
MAEHTNYHBIMW NCMOMb3yeMoMy XfagareHTy (Hanpumep, MXDY-22), TepMUH «MPOCTas 3amMeHa» He ABNAeTCA

MONMHOCTbIO KOPPEKTHbIM
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PucyHok 5: 3anpaBKa cucTemMbl KOHAULMOHUPOBaHUA Bo3ayxa MXDY-22

N BOCCTAHOBNIEHNA B COYETaHUN C BbINOJIHE-
HMeM 3aMeHbl XNlafareHToB n pETpOd)VITa XO-

lMpocmas 3ameHa (drop-in)

Mpouenypa npocToit 3ameHbl (drop-in) npep-
YCMaTpUBaeT 3aMeHy TONbKO XNlajareHTa, npu
KoTopoi [XQY 3ameHsAeTcA cMeceBbiM X/apa-
reHToM 6e3 3ameHbl CMA304HOro Macna, Ha-
XOLALErocs B CUCTEME, UM Moboro apyroro
KOMMOHeHTa CUCTeMbl. XnajareHTbl, UCMONb-
3yemble B 3TOM CJ/lyyae, MHOTAA HOCAT HasBa-
HUNE «CEPBUCHBIX» AN «NEPEXOAHBIX» CMECEN.
Takas 3ameHa XxnagareHTa B 6GOMbWMHCTBE
CNyyaeB NPUBOANT K CHUXEHUIO NPOU3BOAN-
TENbHOCTY U/ 3GGEKTUBHOCTY, U3MEHEHUIO

Pempogum

PeTpodut BKMOUaeT B cebs 3ameHy He TONb-
KO X/aflareHTa, HO 1 KOMMOHEHTOB, TaKUX KaK
CMa304YHOE Macsio (XOTA 3TO He Bceraa Heobxo-
AVIMO), GUNBTP-0CyLIMTEND (MPW HEOBXOAMMO-
CTn), a Takxe 6onee MaclwTabHble Npoueaypsbl,
KOTopble MOFYT BKJTIOYaTb 3aMeHy KOMMPEeCco-
pa, pacLIMpPUTENBHOTO YCTPOMCTBA, MPOAYBKY

NOAWNbHBIX CUCTEM MOXET MOMOYb CHU3NTb
cnpoc Ha FX®Y-22.

pabouero AaBneHus, TemnepaTypbl 1 MOLLHO-
CTV KOMMpeccopa No cpaBHeHuto ¢ FXDY.

B HacTosALee BpemA, ANA 3aMeHbl B paMKax Tex-
Huyeckoro obcnyxvsaHna MXOY-22 cywecTsy-
€T pAf XNafareHToB, KOTopble JOMKHbI 0becne-
ymBaTb MPOW3BOAUTENBHOCTb, AHANOTUYHYIO
[X®DY-22. OpgHako OHW pPeaKo BbLIMOMHAIT Ta-
Ky'to 3afilauy 13-3a bonee HU3KOWN MOLLHOCTN 1/
nnn 3¢GeKTMBHOCTN.

1 NPOMbIBKY [/ ya/leHUsi OCTaTKOB Macna u3
cucTembl. PeTpodut MoXKeT BbiTb HAMHOTO 60-
nee [OPOrocToALMM, YeM UCMONb30BaHNE WC-
XO[HOTO XNlajareHTa, 3amMeHa xnafareHta 6e3
[OMOSHNTENbHBIX U3MEHEHWI B CUCTEME WNU
[JaXe 3aMeHa YCTaHOBKMN.
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PucyHoK 6: 3ameHa xnapareHTa B KOHAULIMOHepe

Mepeeod Ha zoproyue xnaoazeHmol
MepeBon noapasymeBaeT 3aMeHy WCXOAHOTO
XnafareHTa pyrum 6e3 3ameHbl KOMMNOHEHTOB
XONOAUBHOTO KOHTYpa 1 CMa3o4yHOro Macna,
KoTopble Heobxofumbl Npu peTpodute; of-
HaKo, yunTbiBas TOT (aKT, UTO 3ameHSIoLWM
XNaflareHT ABNAETCA TOPIoYMM  BELLEeCTBOM,
HEeOoOXOANMO Yy4ecTb Hanuume MoTeHUUasNb-
HbIX UCTOYHUKOB BOCMIAMEHEHUS U MPUHATD
HeobxoauMble Mepbl K UX yCTpaHeHuto. 3-3a
TOrO, UTO TaKoW NEPEBOA ABNAETCA CIIOKHbLIM
MPOLIECCOM U MOXET NPUBECTU K Hempensu-
JEHHbIM pUCKam 1A 6e30MacHOCTH, OCyLLecT-
BNIATb ero 06blYHO He pekomeHayeTcs. Kpome
TOrO, TaKas 3aMeHa XafareHTa MOXeT MoBu-
ATb Ha MOLHOCTb W/Mnu 3GPEKTUBHOCTD, pPa-
6oyee faBneHve, TeMnepaTypy, CMasblaioLye
CBOWCTBA U T.[. MO CpaBHEHUIO ¢ TXDY.
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B HekoTOpbIX CTpaHax CylecTByeT NpaKTuKa
TaKoro nepesopa, Npu 3TOM B APYrMX CTpaHax
OHa 3anpeLLeHa 3akoHoM. HecMoTps Ha To, uTo
roptouve xnagareHTbl MOryT obecneunTb MmoLy-
HOCTb 1 3ddeKTUBHOCT, Bnuskne K MXMOY-22,
nepeBof Ha HWUX MOXeT NpeACTaBNATb 3HauK-
TENbHYI0 Yrpo3y MoxapHol 6e3onacHoctu. B
Lenom, yrnesofopoabl (YB) He pekomeHayeTtca
1CMONb30BaTh B CUCTEMAX, KOHCTPYKLMA KOTO-
pbiX He NpeAycmaTpuBaet 3toro. Mpu nepeso-
Ae obopynoBaHuA Ha YB-xnapareHT cnepyet
cTporo cobniofatb TpeboBaHMA 6e30MacHOCTH
U MPaKTUYECKNX PYKOBOACTB; WCTOUHMKAMU
MHGOPMaLIMU MO UCMONb30BaHUIO TUX X/aaa-
reHTOB ABNAIOTCA nocobue no 6esonacHomy
ncnonb3oBaHuio yrnesogopogos (GIZ, 2010 r.),
a Takxe CnpaBOoYHYK Mo nepeBogy 06opyaoBa-
HuA Ha YB (GIZ, 2011 1.)



PucyHok 7: O6cnyK1BaHMe KPbILWHOI CMCTEMbI

Ucnone3oeaHue 8 HOBOM X0100U/TbHOM, KOHOUYUOHEPHOM
06opydoeaHuu u mensio8bix HACOCAx

MpakTuyeckoe ucnonbzoBaHve XY n pas-
JINYHbIX aNnbTePHATUBHbIX X/lafareHToB MOXHO
0606WWNTb Ha OCHOBAHWMMN PA3NNYHBIX KpuUTe-
pvieB 0TOOPa U KOMMPOMMUCCHBIX peLleHuii. B
Tabnuue 2 npriBefeHbl CYLECTBYIOLLME UV MO-
TeHUManbHble HanpaBieHVA MCMob30BaHMA
KOHKPETHbIX X/lafareHToB.

M3 TabnuLbl BUAHO, UTO anbTepHaTUBHbIE XNa-
JareHTbl, obnagatowue ceoiictBamu, Tpebyto-
WUMKU JOMONHUTENbHBIX Mep 6e30MacHoCTy,
yXe ucnonb3yrotca (0T4acTu) unm MoryT 6biTb
MCMONb30BaHbl BO BCEX CEKTOPAX U MOACEKTO-
pax.
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Ta6nm|a 2: icnonb3oBaHue xJ1afareHToB No CeKTopam
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BbbiIToBOE XONOAMNBHOE O60py,q0BaHVIE

— XonogunbHUKK 1 MOpo- n n nn " non
3UNbHUKN

— Toprosoe xonoaunbHoe 060pynoBaHe .
— ABTOHOMHOE 060pya0Ba- ml 7 o 7l m " almlm s
Hune

- OGopypoBaHue CBbIHOC- ) MM unn nnnNnnanm Mon "
HbIM X0/1040M

— Cucrtembl LeHTpann3oBaH- " w1 M n m u m
HOro XOﬂOﬂOCHaﬁ)KeHI/Iﬂ

— TpaHcnopTHble (MO6UNb- ulin ol bl b bl B altn o nlinlin win n

Hbl€) XONOANNbHbIE CUCTEMDI

- XonopunbHoe obopynosa-
Hue 6osbLIOI NPOM3BOAN- nn n u n nn nn nu n
TeNbHOCTY

KoHanumoHepHoe o6opy,qosaH|/|e 1 TeNNOoBble HAaCOChl

— ABTOHOMHOE 060pyaoBa-

HYie KOHANLMOHNPOBAHNA " TR non n "
BO3/yXa Masiol Npon3Boau-

TeIbHOCTY

— MuHu cnanT-cuctemsl (6e3 " ou W ou n non non "
BO34yX0BOJa)

MynbTy CnauT-cucTembl nn " n nn nn

— CnAnT-cnctembl (KaHanb- uon " n non non Y

Hble)

- KaHanbHble cinur-cuctemsl | Ml n non non " i
1 MOHOG6J104HbIE YCTaHOBKM

- Tennosble Hacochl AnA Ha- |, AMuononn non novuunnm
rpeBsa Bofbl

- TennoBble Hacochl ANA OTO- |\ 1y MM MO Do AAnnnnon WUononou

naeHnsA NoMeLLeHnn

- C komnpeccopom nn W nmunmnmnannanonmnanonnonan munmwnwunmwu
— C LEHTPOGEXKHBIM KOMMNpEC- " n non
copom

TpaHCNopTHbIE KOHAVLMOHEPbI

— ABTOMOGWIIbHbIE KOHANLIN- non n n non uon n
OHepbl

- KoHpuumoHepbl ana Kpyn-

HorabapuWTHbIX TPAHCMOPT- Cuon Mnnnnnnnonoan uou

HbIX CPeACTB (06LLEeCTBEHHDI

TpaHcnopT)

CumBonbl: U - Tekyluee ncnonb3oBaHue B Npombiw- 1 - NoTeHLManbHoe ncnonb3oBaHue B byayliem
NeHHbIX MaclTabax [ 1- BewecTBO UCNONb3yeTCA B APYron cucteme
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OueHka paboTbl cnucrem

[lna obecneyeHnss 6e30MacHOCTV WUCMONb30-
BaHMA 06OPYAOBaHMA Ha MPOTAXEHWUU BCEro
CpOKa €ero sKcnayataumu, Kak Ana HaceneHus,
TaK 1 ANA NepcoHana, BaXHO NPOBOAUTb OLeH-
Ky Ka»K[,0ro 3Tara 3KCrnayaTaluum: OCHOBHbIE 13
HVX NpVBefeHbl Ha PUCYHKe 8.

CneBa Ha puCyHKe NpWBEAEHbl KitoueBble
3Tarbl XM3HEHHOTO LUKNa 060pyfoBaHus, OT
pa3paboTkM A0 AeMOHTaXa. B LeHTpanbHoi
KOJIOHKe MpuvBefeHbl NpUMepbI, Kacalowmecs
nepcoHana, 3aieiCTBOBAHHOIO Ha 3TKX dTamnax.
CnpaBa npviBeAeHbl NPUMepPbl BULOB AeATeNb-
HOCTW, AN1A BbIMONHEHNA KOTOPbIX MepcoHan
JIOMKeH ObITb KOMMNETEHTHbIM, YTOObI obecne-
uMBaTb BbICOKMI ypoBeHb Ge3omnacHocTu. Becb

YKa3aHHbI NepcoHan AoMKeH 3HaTb CBOU 065-
3aHHOCTU, @ PYKOBOAMUTENU AOMKHbI ClefuTb
3a Tem, YTobbl PabOTHMKM BbIIN OCBEAOMIIEHDI
0 CBOMX 006sA3aHHOCTAX. Kpome Toro, oueBug-
HbIM ABNAETCA TOT (GaKT, YTo AeiCTBUA, Npea-
NPUHYMAEMbIE MEPCOHANOM Ha Kakom-nmbo
3Tane 3KcnnyaTaumy obopypaoBaHUsA, 06bIUHO
VMEIOT NOCNeACTBUSA Ha MOCNeAyoWmMx 3Tanax
€ro 3KcnyaTayum.

B Lenom, NockonbKy OCHOBHaA YacTb KN3HEH-
HOro LUMKNna 06OpyAOBaHWA NPUXOAUTCA Ha
3Tan ero 1Cnonb3oBaHWA, B 3TOT NePUOA Hera-
TWBHblE NocnefcTBUA Ana 6e30macHOCTY Hau-
6onee cyLLeCTBEHHbI.

19



TexHuuecKne MeHexepbl
VIHeHepbl pa3paboTumki
VIHXeHepbl NPOeKTUPOB-
WYKM

PazpaboTka nsgenus

MpoekTupoBaHue

Mpon3BOACTBEHHDIN

o MeHeaxep
= Y3roToBneHme TexHvKmM Ha cbopouHom
9] NIHUN
=
o
)
(s2]
g XpaHeHue n
a OTAen NOrncTuKM
[= pacnpepeneHue A
MoHTaXHMKN
WHxeHep No nycKy B 3KC-
lMyck B akcnnyaTauuio
4 yarau niyaTauuio
Kcnnyatauua
=
=
=
=
< n MNBaHN
< Cepsic Cepsuic, 06cnyxuBaHwe,
g npouve TEXHUKN
v}
x
m

O6cnyxuBaHue

CHAaTne C 3Kcnnyataymn

CepBuc, 06cnymBaHue,
npouve TEXHNKU

[ncnosuyma

BbIBEJAEHWE U3
SKCIMTYATALIMK

LEATENIbHOCTb

+ PazpaboTka 1 npoeKTMpo-
BaHwe 06opynoBaHIs

+ COOTBETCTBME peraMeHTam
W CTaHAapTam

+ KoHuenuuu puck-aHanusa

« TecTnpoBaHue Ha 6e3onac-
HOCTb

+ [pou3BoACTBO, N3rOTOB-
nexve
« TecTpoBaHue obpasLia

+ XpaHeHue u3gennin n Kom-
MAEKTYIoWMX
+ NepeBo3ka

+ MoHTax
+ ObpalyeHue ¢ xnagareHTom

« MpoBepka MoHTaxa

+ OyHKLMOHaNbHOe TecTn-
poBaHue

+ ObpalyeHue ¢ xnagareHTom

« MpakTuKa cepsmca n Texob-
CNyX1BaHNsA

+ ObpalyeHue ¢ xnagareHTom

« PeTpodpuT n npeobpazosa-
HUWe B MacTepCKoil

« MpakT1Ka cepsmca n Texob-
CNyXnBaHNsA

+ ObpalyeHue ¢ xnagareHTom

« PetpoduT M npeobpaszosa-
HUe B MacTepcKom

PucyHok 8. OCHOBHble 3Tarlbl Meproga »K13Hy 060pyA0BaHMs, HEOBXOLMMbIA OCHOBHOWM 1
[ZOMOSTHUTESNbHbIN NEPCOHaN, KOTOPbIN MOXET NOTPe60oBaTbCA AN BbINOSHEHNA PaboT
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MHorve Bugbl paboT NOBTOPSIOTCA Ha Pa3HbIX
3Tanax XWU3HEHHOro LMKNa 0b6opyaoBaHus, u
3TO 03HauaeT, yTo 6OMbWWHCTBO 3a[eNCTBO-
BaHHOrO NePCOHana AoMKHO 6bITb 03HaKoMIe-
HO C TEXHUYECKUMMN acreKkTamu, CBA3aHHbIMM
C pasHbiMK Bugammn pabot. Hanpumep, Becb
MepcoHan, Yy4yacTBYWOWMIA B NpPOV3BOACTBE,
MOHTaxe, 06CyXMBaHUW, PEMOHTE W BbIBO-
[€ U3 3KCnnyataumu, JOMKeH GblTb 03HAKOM-
NeH C HagNexalymmn NpakThukamn paboTbl C
XnapareHtamu. Kpome Toro, Becb nepcoHan,
yyacTBylOWMiA B Pa3pabOTKe, MOHTaXe, BBOAE
B IKCMUlyaTauuio, 0OCNYXUBAHNN U PEMOHTE,
JOIKeH OblTb O3HaKOMNeH C TpeboBaHMAMM
6e30MacHOCTM B Mpefenax ux ob6s3aHHOCTEN.
Takum 06pa3om, MHorme paboTbl Ha PasHbIX
3Tanax >KN3HEHHOTO LiMKna 060pyA0BaHuUA CBA-
3aHbl MeXxay cob6oii.

B Lienlom, Npu NOLATOTOBKE SKCMyaTaLMOHHONM

U TEXHNYECKOW [JOKyMeHTaumu ans obecneue-

HWA KaXXOOro 3Tana »KM3HEHHOro LMKna 06o-

pyooBaHWs, B Lenax obecneueHus Heobxo-

AVIMOTO YPOBHA 6€30MacHOCTW, HeobXxoanmo

NPUHMMaTb BO BHUMaHWE CrepyloLme peKo-

MeHZaLmnu:

« N7 NOMOLYY MepcoHany, 3afeCcTBOBaHHO-
MY Ha pasHbIX 3Tamnax KU3HEHHOro LMKNa,
6yneT nonesHo NpefoCcTaBnTb KPaTKKE, MPo-
CTble PYKOBOACTBA, WHCTPYKUMWM U T.4. MO
KaXgomy Buy AeATeNlbHOCTU, KOTOPbIN OHU
JIOMHbI BbINOMHATL. Heobxoaumo obecne-
UMTb, YTOObI OHYI ObINN MOHATHBIMU 1 KONfe-
r1anbHO OTPELEH3MPOBAHHbIMMU.

+ HeobXxoguMo obecneunTb Hagnexallyio, Kak
TEOPETNYECKYIO, TaK M NPAKTUYECKYIO NOAro-
TOBKY NPUBNEUEHHOTO NepCcoHana.

+ HeobXoouMO  M3yuuTb  [LOMONHUTENbHYIO
nnTepaTypy, PyKOBOLCTBA, MHCTPYKLMUM, OT-
pacreBble peKoMeHAaLMW, AOKYMEHTaLuo
npowu3BoanTeneit, NHGOPMaLMIO NOCTaBLYW-
KOB X/1aflare€HTOB U T. 4., @ TAKXKe OpUrnMHarbl
NpaBun ¥ CTaHAAPTOB 6Ge3omnacHoCTM Ans
rapaHTMPOBaHHOrO ObecrneyeHns MCMosb-
30BaHMA KOPPEKTHON NHPOPMaLIMK.

+ Heob6xoaumo paspaboTaTb W BHEAPUTb C-
cTeMy o6MeHa MHdopMaLein mexay nepco-
HaNoM, 3aeNCTBOBaHHbBIM Ha Pa3HbIX 3Tanax
XM3HEHHOTO LMKna obopyaoBaHus. bnaro-
AapA Takomy o06meHy nHdopmaLmeil, Hanpu-
Mep, AaHHbIMM, MOTYYEHHBIMY Ha MecTax, a
TaKXe OT TEXHUKOB 1 T.0. 06 yTeukax, c6osx
B paboTe 060pyAOBaHUSA U OTAENbHbBIX KOM-
MOHEHTOB, NPOGIEMAaX C PEMOHTOM, MENKNX
U KPYMHbIX aBapusX U T. A. MOXHO OyneT
3HAUMTENIbHO MOBbLICUTL YPOBEHb Gesonac-
HOCTM B ByayLiem.

HaKoHeLl, B MHCTPYKLUUAX HEBO3MOXHO Npef-
YCMOTPETb BCE CUTYaLWW, KOTOpPble MOTYT BO3-
HUKHYTb, WIN BCE OCOBGEHHOCTW Pa3UYHbIX
TUnos obopyaoBaHUA. [103ToMy BaxHO, UTO6bI
nepcoHasn MoOHMMaN MPUHLMMbI, NeXalyme B oc-
HOBe NpaBUn, 1 TaknM 06pa3om Mor aanTpo-
BaTb UX K HOBOMY 060PYZ0BaHMIO NN Henpeg-
BULEHHbBIM CUTYaLWAM.
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bezonacHoe
ICMOJIb30BaHNE

X1a0areHTOB

:' !

0630p CyLwecTBYOLWNX PUCKOB

Bce xnapareHTbl NpeAcTaBAAlT onpefeneH-

Hyt0 Yrpo3y 6e30nacHoOCTM n13-3a:

+ achuKCMM, KOTOPas HACTYMaeT B CBA3M C Bbl-
TECHEHMEM KUCIIOPOAa, KOTOPOE Bbi3biBAET
yRyuwbe

+ OOMOpPOXEHNA, KOTOpPOe BO3HUKAET npu
KOHTAKTe XONI0[HOTO X/aflareHTa C Koxen

+ OCTPOro (Hanpvmep, NoTepa YyBCTBUTENb-
HOCTW, cepfieyHas CeHcMbunmsauus) u xpo-
HMYeCKOro (Hanpumep, NopaxxeHve neyeHn)
TOKCMUecKoro adpdekTa

+ FOPKYECTN 1 B3PbIBOOMACHOCTU, NPU KOTO-
PO xnafiareHT 6bICTPO CropaeT Npu Bocnna-
MEHeHUn

+ [aBneHus (BbiMycka), Npu KOTOPOM OT Obl-
CTPOro BbleneHus ra3a BO3HMKAET yaapHas
BOJIHA

Puck, cBA3aHHbIN C MCNonb3oBaHMEM xnafa-
F€HTOB, MOXET pacCMaTpnBaTbCA B KOHTEKCTE
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NepBUYHbIX N BTOPUYHBIX MOCNeACTBUN, Nped-
CTaBMEHHbIX Ha pucyHke 9. QakTnyecku, Bbl-
MyCK XnafareHTa MOXeT NoBieyb 3a coboi psag
HEraTUBHbIX MOCNEeACTBUA W HaHeCTu yuepb
noaam 1 nMyiecTsy. MocneacTers 3aBUCAT OT
TWMa BELLECTBA U YCIIOBWIA BbINyCKa.

Mpy BHeAPEHWM W MOTEHUMANbHO LUMPOKOM
MCMONb30BaHUM Toptounx, obnagalowmx mno-
BbILLEHHOW TOKCUYHOCTBIO /UK paboTalowmx
NPy MOBbILEHHOM [ABNIEHWM X/1afareHToB,
aHanM3 BOMPOCOB 6e30MacHOCTU CTaHOBUTCA
0cobeHHO akTyanbHbIM. COOTBETCTBEHHO, Crie-
AyeT yaenatb Gonblue BHUMAHWA MpaBuiam
6€e30MacHOCTY, pernamMeHTam 1 Hafnexalyum
MpaKTKaM, KOTOpble HEenoCpeacTBEHHO OT-
HOCATCA K XnagareHTam, obnagaiowym sTumm
CBOWCTBaMM.



CywecTtByowme Knaccubnkaymm xnagareHToB

Mo ONaCHOCTN

Hanbonee WMpPOKO wWcnonb3yemMon Knaccu-
dvKaumein BelecTB ABNAETCA pa3paboTaHHas
OOH cuctema knaccuduKkaumm onacHbIX rpy-
30B. BelyectBam npucBavBaeTcs 6yKBEHHO-
umdpoBoe 0603HaUYEHNE, CBA3AHHOE C UX CO-
CToAHMEM W 6Ge3omnacHocTblo. B 3aBucmocTn

Homep,
o603HavaowWwmn CocTosiHNe

cocToAHNe

CKMXKEHHbIN ra3
(nop paBneHmem)

NHpekc

TC

OT KnaccudurKaLmm BelecTsa CyLecTByOT 06-
Wme NpaBuna, Kacawwwmecs obpalleHns, Map-
KWPOBKM 1 ApYriX acnekToB. Mpumep cnctem
KnaccuumKaLmy OTAeNbHbIX XN1aAareHTos npu-
BefeH B Tabnuue 3.

onacHoCTn

OnacHocTb Mpumepbl
Heroptounit IX®DY-22, R-744
Toptouni YB-290, MdYy-32

TOKCWYHBIN 1

oo R-717
KOPPO3UMHBIN

Tabnuua 3. Mpumepbl KNaccUPrKaLMmM ONacHbIX BELLLECTB B COOTBETCTBIN € cucTemort OOH
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B x0n04nnbHON NPOMBILWAEHHOCTY MPUMEHS-
eTca Aapyrasa knaccudukauma, B pamkax KoTo-
poii 6ONbLIMHCTBY XN1afiareHToB NprCcBanBaeT-
€A Knacc 6e30MacHOCTH, KOTOPbINA OTHOCUTCA K
TOKCUYHOCTW U roptoyectn. Cuctema Knaccu-
duMKaLumMm onncbiBaeTCA CTaHAApTamu, Hanpu-
mep cTaHgapTom 1SO 8172

Knaccudumkauma TOKCMYHOCTM OCHOBbIBAETCA

Ha MPOABNEHUN TOKCUYHOCTW BellecTBa npu

onpepneneHHon ero KoHueHTpauuu. CyliecTBy-

eT [iBa Knacca TOKCUYHOCTY:

+ Knacc A: npopomKuTenbHblii TOKCUYECKUIA
3GPEKT OTCYTCTBYET MPW KOHLEHTpauun B
BO3Aayxe HuxKe 400 ppm

+ Knacc B: npofomKUTeNbHbIN TOKCUYECKNI
3¢ deKT HabnofaeTca NpU KOHLEHTPaLumn B
BO3AyXe Huxe 400 ppm

Knacc BocnnameHAemMocCTu onpegensetca B
3aBUCMMOCTU OT Pe3yNbTaToB CTaHAAPTHBIX UC-
MbITaHWI Ha BOCMNaMEHAEMOCTb, HUXHErO KOH-
LIeHTPaLMOHHOrO npefena BOCMIaMeHeHUs
(LFL) n TennoTbl cropaHus. B HacTosALee Bpemsa
CyLLeCTBYeT yeTblpe Knacca BOCnaaMeHAeMocC-
T (B COOTBETCTBUM CO CTaHaapTom ISO 817):

« Knacc 1: 6e3 pacnpocTpaHeHs OrHs Npu nc-
nbiTaHUM Ha Bo3gyxe npu 60°C n cTaHZapT-
HOM aTMOChepHOM JaBneHun

« Knacc 2L: HuM3Kas BoCMnameHAeMocTb, Mo
CPaBHEHMIO C KNacCoM 2; CKOPOCTb Jlamu-
HapHoro nnamexu meHee 0,10 m/c

+ Knacc 2: BocnnameHAemocTb npu UCMbiTa-
HUM npu 60°C 1 aTMochepHOM [aBneHny,
NPV 3TOM HUXKHWI KOHLLEHTPALMOHHBI Npe-
nen socnnameHeHus (LFL) 6onee 3,5% 06. 1
Tennota cropaHuAa meHee 19 000 kIx/Kr

+ Knacc 3: Bbicokana BocCnnameHAEMOCTb Npu
ucnbiTaHum npu 60°C n atmocpepHOM Aas-
NEeHUK, NPU 3TOM HUKHUIA KOHLEHTPaLOH-
HbIA Npepen BocnnameHeHua (LFL) paBeH
nnu Boiwe 3,5% 06. 1 TenioTa CropaHns pas-
Ha unu Bobiwe 19 000 KOx/Kr

Kak npaBuno, 6onee BbICOKUI KNlacC TOKCUY-
HocTu (Knacc B, BmecTo knacca A) n Bocnname-
HAemocTu (Knacc 3, BMecTo Knacca 1) o3HavaeT
6onee BbiCOKMe TPeOOBaHWA K KOHCTPYKLU
xonogunbHoro obopyaoBaHusa, 06ycnoBneH-
Hble BbICOKAM PUCKOM, CBA3aHHbIM C UCNOJb-
30BaHVeM xnagareHTa (prucyHok 10).

3 CraHpapT MexayHapopHoi opraHusaumm no ctaHgaptusauyum (1ISO) 817:2007 «XnapareHTbl - 0603HaveHne

1 Knaccndukauma 6e3onacHoCcTU»
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Hu3skas (xpoHnuyeckas) Bbicokas (xpoHuueckas)
TOKCMYHOCTb TOKCMYHOCTb
OTcyTCTBME pacnpo-
y pacnp Al B1 g
CTPaHEeHMA NNameHn I
3
o
O
Hu3zkasn 8
=
BOCM/IaMEHAEMOCTb A2l B2L @
X
=
19
Q
. x
BocnnameHsiembiit A2 B2 9
=
o
(Ta)
Bbicokas
BOCM/IaMEHAEMOCTb A3 B3

Bonee xectkune TpeboBaHmA

PucyHok 10. Knaccudrikauma 6e3onacHocTu xnapareHToB B cootBeTcTBun ¢ ISO 817 v BnusAHMe Ha
TpeboBaHWs 6e30nacHOCTY

Kpome 6ykBeHHO-UndpoBoro 0603HauYeHNs
CYLLECTBYIOT TPU APYruX napameTpa, KoTopble
onpepenAlTcA ANA KaX[oro xnajareHta u
MomMoratoT BblbpaTb Mpriemiembli 06bem 3a-
NpaBKW XnagareHTa Npu 3afjaHHbIX YCJIOBUAX
(B 3aBUCMMOCTM OT TUNA U Cnocoba MOHTaxa
XONOANNBHOTO 060PYyLoBaHMS).

HwxHuii npegen BocnnameHAeMOCTU:
00bIYHO NpPUMEHSETCA ANA X/lajareHToB B
KayecTBe OrpaHNYeHrsi 06bema XnafareHTa,
KOTOPbI MOXET ObITb BbIMYLLEH B NMOMeLle-
HVe 11 3aMKHYTOe MPOCTPaHCTBO, U Npeg-
CTaBnsieT coboi HavMeHbluee KONMYyecTBo
BELLEeCTBa, KOTOPOE MOXET rOpPeTb NP Hanu-
YUK aKTUBHOMO UCTOYHMKA BOCMIAMEHEHUS.
Mpepen  ponycTMmol  KOHLUEHTpauuu
(ATEL): MOXeT npuMeHATbCA OnA BCeX Xna-
[areHToB B KauecTBe orpaHuuyeHns obbema
XnafiareHTa, KOTopbli MOXeT OblTb BbINyLLEH
B MOMeLieHMe WM 3aMKHYTOe MpPOCTpaH-
CTBO, W MNpeAcTaBnaeT cobot HavMeHbluee
KOMMYECTBO BELLECTBA, KOTOPOE MOXET OKa-
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3aTb 3HAUUTENIbHOE TOKCMYECKoe felcTBre
Ha YenoBeka.

MpakTuyeckuin npegen (PL) n npeaen KoH-
yeHTpauun B nomeweHum (RCL): ato euwe
ofHa Mepa obecneyeHna 6e3omacHOCTU
NPUMEHEHNs XNnafareHToB, KoTopas npea-
cTaBnAeT coboi ypoBeHb MaKCMMabHOM
KOHLIEHTPALMM BELLECTBA B MOMELLEHNM, KO-
TOPbI He NPUBEAET K KaknM-nmbo Hapylue-
HUAM PaboTbl HEPBHOWM CUCTEMBI (OCTPbIM).
Takum 06pa3om, 3T0 «<MUHMUMAIbHO OMACHas»
KOHLIEHTPALMA XJafareHTa CoriacHo Koag-
drumeHTy 6e3onacHocTy. Ana xnapgareHToB
knaccoB A1, B n nHorga A2L, npaktuuyeckun
npeaen (PL) n npegen KoHUEHTpaumu B no-
melleHnn (RCL) 06bIYHO OCHOBBIBAKOTCA Ha
nokasartenie npegena JONYCTUMOW KOHLEH-
Tpauun (ATEL), a gna xnagareHToB Knaccos
A2 1 A3 - Ha HUXKHEM KOHLIEHTPALMOHHOM
npegene socniaameHeHnsa (LFL).



Vicnonb3oBaHue KOHKPETHOro xflajgareHta 06-
YCNOBNMBAETCA XapaKTepUCTUKaMMN XON0[N b~
HOW CMCTEMbI, OKPYXaloWMMU YCNOBUAMY, a
TaKxKe [onycTMMbIM 06bEMOM 3anpaBKu Xna-
fareHTa B COOTBETCTBUM C OOLMMU CTaHAAp-
Tammn 6e3onacHocTn (Hanpumep, EN 378¢% 1SO
5149%). CywecTBYIOT pas3nivuHble KOHCTPYKLN
XONOANSIbHbIX CUCTEM, BapUaHTbI pasmeLLeHna
KOMMOHEHTOB CUCTEMbI U TUMbl MOMELLEHWIA.

OCHOBHbIE KOHCTPYKLIM XONOANIbHbIX CUCTEM
MOXHO pa3gennTb Ha ABa TWUMa: «Henocpea-
CTBEHHOTO» U «KOCBEHHOTO» (C MPOMEXYTOY-
HbIM XJlalOHOCHTeNeM) fiecTBUA (B 3aBUCUMO-
CTV OT 06bEKTA OXMTAXKAEHNA UAN Harpega). Mpu
UCMONb30BaHMUMN CUCTEMbI HEMOCPEACTBEHHOTO
[eiCTBIA KOMMOHEHTbI, cofepalime xnaga-
rEHT, PacrosaraloTca B NOMELLeHUN, KOoTopoe
MOANEXNT OXNaXAEHWMIo Unu Harpesy (B Xo-
NOAUNBHON Kamepe, NpuiaBKe-BUTPUHE UK
KOHAMLVOHMNPYEMOM MOMELLEHUN), U B CllyUae
YTEUKN XNafareHT MOXeT 6ecnpensTcTBEHHO
nonacTb B OX/MaXZaemoe WM HarpeBaemoe
MPOCTPAHCTBO. B cucTeMax ¢ MpoMeXyTOUHbIM
XNafoHOCHTENEM ANA Nepefaun Tenia Mexay

OXJTaXAAEMbIM MPOCTPAHCTBOM U MEPBUYHBIM
KOHTYpOM XNafilareHTa B KadyecTBe pabouero
Tena UCnonb3yeTcs BOAA, PACcCON UM FUKOb;
npwy 3TOM, B C/ly4Yae yTeuKu, CyLLecTByeT NnLlib
HeboMblUIasA BEPOATHOCTb MOMafaHus Xnapa-
reHTa B OX/aX4aemMoe Wn HarpeBaemoe npo-
CTPaHCTBO, NMO3TOMY YPOBEHb PUCKA, KaK npa-
BUNO, HIXKE.

Ha pucynke 11 npusepeHbl OTAenbHble nNpu-
Mepbl CUCTEM HEMOCPEACTBEHHOIO AeNCTBUA.
Cxema (a) MOXeT ObITb CNAUT-CUCTEMOMN KOH-
AVLVOHNPOBAHWA BO3JyXa AW XONOAUIbHON
Kamepol, cxema (b) mMoxeT 6bITb BUTPUHON-
XONOAWNBHNKOM, NMOAKYEHHON K BHELIHEMY
KOHAieHcaTopy, cxema (C) MOXeET ObiTb KaHanb-
HOM CUCTEMON KOHAMLMOHVMPOBaHNA BO3AyXa
1 cxema (d) MOXeT ObITb BKNIOUYaEMbIM B CTALU-
OHaPHYI0 3NEKTPOCETb XONOAUIbHBIM LWKadom
UM MOOUNBHBIM KOHAULMOHEepOM. Bce cxembl
npefycmMaTpvBaloT Hanuuve TpybomnpoBogoB
XrafjareHTa n/unwv fetaneii CMCTeMbl, COaepa-
WX XJTaflareHT, M3 KOTOPbIX MOXET NPON30IATK
yTeuka xnafjareHTa HernocpeCcTBeHHO B MoMe-
LeHue.

Oxnaxpaaemoe 3aHATOe NPOCTPaHCTBO

Moz OTKPbITHIM
Hebom unm (a) / Vcnaputenb
MaLUMHHOe
OTAeneHve
Komnpeccop/
KOHfleHcaTop N
TPyGa cxnaaretou Ox/1aXfaemoe 3aHATOE MPOCTPAHCTBO
T0g OTKPbITEIM (b) Korx Wcnapurens
HeOOM UNn MaLLVH-
Hoe oTgeneHe
o
Komnpeccop/
PucyHok 11: npumepbl cuctem KoHaeHCaTop q | Toyeac
HenocpencTtBeHHoOro AeﬁCTBMH X/afareHTom

4 Crangapt EN 378 «XonofunbHble CUCTEMBI U TEMIOBbIE HACOCHI — TPEOGOBaHWA 6€30MaCcHOCTM U OXpPaHbI

OKpY>KatoLLiel cpepbl»

5 CraHgapT ISO 5149 «XonoawsbHble CUCTEMbI U TEMIOBbIE HACOCHI — TPe6OBaHNA 6€30MaCHOCTY 1 OXPaHbI

OKpy»KatoLLe cpeapl»
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Oxnaxpaaemoe 3aHAToe NPOCTPaHCTBO

Mog oTKPbITbIM
HeboM nnm (C) Vicnaputens
MalnHHOe ﬂanyﬁOK
oTAeneHme
- Oxnaxfaemoe 3aHATOE NPOCTPAHCTBO
Komnpeccop/ (d) lWka
KOHAeHcaTop Tpy6a ¢ " Lo}
XnafareHTom
Konpercatop/
Komnpeccop/
vcnapurenb

PricyHoK 11: npumepbl cuctem HenmocpeACTBEHHO

Ha pucyHke 12 npvBegeHbl NpymMepbl cuctem
C MPOMEXyTOYHbIM XxnapoHocuTenem. Cxe-
Ma (e) MOXeT ObiTb XONOAMSIbHBIM CKNTaAoM
C PacconbHbIM OXJTaXAEHUEM WU CUCTEMON
KOHAVLUVOHMPOBaHMsA BO3AyXa C BOAAHbBIM OX-
naxpaeHuem, a cxema (f) moxeT 6bITb cucTemon
KOHAWLUMOHMPOBaHMA BO3[yXa CO 3MEeBMKOM

Oxnaxpaemoe 3aHATOe NPOCTPaH

ro aencTeuA (NpogosnxeHne)

C oxnaxgawouien BOAON B LEHTParbHOM KOH-
anuvoHepe. B obownx cnyyasax Tpybonposogbl
XnafjareHTa unu fpyrue 4actyi KOHTypa He Ha-
XOJATCA HeMOCPeACTBEHHO B 3aHMMaeMOM No-
MeLLEeHU, MO3TOMY BEpPOATHOCTb MonafjaHus
XfajareHTa B MOMeLLeHNe B Ciyyae yTeuku
KpalHe mana.

CTBO

[Mop oTKPbITbIM -
He6oM v (e) Oxnaxaatowuit
MalUnHHOe 3MeeBUK
oTaenexme

Komnpeccop/| Vcna-

KOHfieHcaTop | purens AANQ BogaHas Tpy6a

Oxnaxpaemoe 3aHAToe NPOCTPaHCTBO

Moa oTKPbITbIM
HeboM nnu (f) quamnalo-
MalUnHHOe arpytor LKi1 3MeeBnK
oTAeneHme

E
Komnpeccop/| Wcna-
KoHAeHcarop | putens |l Bopaan Tpy6a

PncyHOK 12: npymepbl cMCTEM C MPOMEXYTOUHbIM XlagoHoCUTeNnemM
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«Pa3melyeHne» cuctem O3HavyaeT npeano-

naraemoe UCNonb30BaHMe MNPOCTPaHCTBA W

YPOBEHb 3HaHUA TEXHWKM 6e30MacHOCTY Npu-

cyTCTBYIOWMMM B NomeLeHnm. CyLyecTsyeT ye-

Tbipe KaTeropumn pasmeLleHns:

+ O6LiecTBEHHbIE NOMeLeHNA («obLiee» pas-
MelleHue): «Kateropma A» - Hanpumep, Top-
roBble NoLWaan B MarasnHax 1 4yacTu 3anoB
C OTKPbITbIM AOCTYNOM

+ YacTHble nomelleHuna («KOHTpoAupyemoe»
pa3melyeHune): «Kateropua B» - Hanpumep,
oducobl

« [MomelleHna C orpaHUyeHHbIM AOCTYNOM
(«aBTOpU30BaHHOE» pa3meLleHue): «KaTero-
pua C» - HanpuUMep, MacTePCKMe, XONOANb-
Hble CKnagbl U T.4.

+ [NomelleHnsa 6e3 NoCTOAHHOrO NPUCYTCTBUA
yenoBeka - Hanpumep, MalViHHble oTaene-
HWA 1 NOMELLEeHNA C CaHKLMOHUPOBAHHbIM
[JOCTYrMOM.

B nomewleHunax Kateropum A ypoBeHb pucka
BblllE, MOCKOMbKY B HUX MOMET HaxoAmTbCA
HEKOHTPONVpyemoe KONn4ecTBo Niiofel, 60nb-
LWMHCTBO U3 KOTOPbIX HE UMEIT NpeacTaBne-

A

HUA O TexHWKe 6e30MacHOCTU B Cllyyae ypes-
BblYaiHOW CWTyauuy, mo3Tomy TpeboBaHWA
K TakMM MOMeLLeHnAM, Kak npasuno, bonee
cTporve. Mpwn 3ToM, K NOMeLeHUAM C OrpaHu-
UeHHbIM [OCTYNOM, B KOTOpPbIX (Kak NpaBuso)
HaxoAWTCA NULLb HebOoMbLIOE KONMUYECTBO UL
C HeOOXOAMMBIM YPOBHEM [OCTYNA, UMEIOLNX
BbICOKMIN YPOBEHb 3HaHUI TEXHUKM be3onac-
HoCTY, TPe6oBaHMA MeHee CTporue.

Ha pucyHke 13 BbllwensnoxeHHaa uHpopma-

LmMA npeacTaBfieHa cxematyHo. «bonee cTpo-

rve» TpeboBaHUA KacalTca 0643aTenbCTB Mo

NPOEKTNPOBAHUIO 1 N3rOTOBNIEHIO XONOANb-

HOro 060pyHOBaHKA, KOTOPblE MOTYT BKIO-

uaTb B cebs TpeboBaHMA OTHOCUTENBHO:

+ npepenbHoro ob6bema 3anpaBKiy XnafareHTa
B CMCTEMe

+ KONMYeCTBa NpefoXpaHUTENbHbIX yCTPONCTB
(NpenoxpaHNTeNbHbIX KanaHoB, pene Aas-
NeHWA 1 TemnepaTypHbIX OrpaHuuuTeneit),
KOTOpble Heo6X0AMMO BCTPOUTD B CUCTEMY

* HanuuuAa JOMONHUTENbHbIX GYHKLMIA, Taknx
KaK ra3zoofbHapyxeHune 1 MexaHu4ecKasa cu-
cTeMa BEHTUAALNN.

anMbIe CNCTEMDI

CrporocTb TpeboBaHuin

a b

Henpamble
cncTembl

C OTtcyTcTBYE Nogen =

»

KaTeFOpI/lFl pa3meleHnA

PucyHok 13. Ctporoctb TpeboBaHui1 6e30MacHOCTM B pa3pe3se KaTeropuii pasmeLLeHA 1 TUMoB CUCTEM
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B Kaxmon cTpaHe cywecTByeT 60/bluoe Ko-
NINYECTBO pErnamMeHTOB, CTaHAapToB 6e3-
OMacHOCTY, HOPM MPAKTUKW W OTpacieBbiX
PYKOBOZCTB, KOTOpble MOMOraloT obecneuntb
6e30MacHoe MCMonb30BaHNe roptodnx, bonee
TOKCUYHbIX U paboTalowmx nog 6onee Bbico-
KUM [aBfeHNEM XN1alareHToB.

HauvoHanbHble M pervMoHanbHble pernameH-
Tbl ABNATCA PYKOBOAAWMMU C TOUKW 3PEHUA
cneuuanbHbIX TpeboBaHMi B chepe MCMonb-
30BaHWA, KOHCTPYKLUMIA N MOHTaXa 060pyno-
BaHWA. YuuTbiBas pa3Hoobpasue CTpaH cTaTbi
5 MoHpeanbckoro MPOTOKOMA, HEBO3MOXHO
0600WKUTb KOHKPETHble pernameHTbl. OfHaKo
B GO/bLUMHCTBE PErMOHOB CYLIECTBYIOT Perna-
MEHTbI, OXBaTbIBaloLLMe CledytoLLme BOMpPOChI:

+ 6e30nacHoe NCMONb30BaHMe U NPUMEHeHe
ropioymx BeLLecTs

+ 6e3onacHoe obpalleHue C ropiounmMu Belle-
CTBaMU

« 6e3onacHan pa3paboTka M UCMOSib30BaHME
060pynoBaHNA NPy NOBbILLIEHHOM JaBNEHNN

+ XapaKTepUCTMKa U KOHTPOJb TOKCUUHDBIX Be-
LecTB.

Kak npaBuo, Takne pernameHTbl obecneumsa-
10T OCHOBY A/A OLEHKM OMACHOCTEN W CHIXKe-
HWA PUCKA, U COLepKaT TOJIbKO 6a30Bble Npak-
ThYeckme TPeOOBaHWA, COMMACHO KOTOPbIM
obopyaoBaHvie [OMKHO ObiTb «6e30macHbIMY;
Takas (GOpMynMpoBKa MO3BONAET WCMONb30-
BaTb HOBbIE BELLECTBA U YCTAHOBKM, A TaKXe,
no mepe HeobGXOAMMOCTU, HOBble TEXHONOTU-
ueckue pa3paboTku. MoCcKoNbKY 6OMbLINHCTBO
XNaflareHToB paboTaloT nop AaBneHuem, UMe-
10T HEKOTOPYIO CTeMeHb TOKCUYHOCTK, @ TakxKe
ABMAIOTCA rOPIOYMMY, OUEBUIHON ABAETCA He-
06X0AMMOCTb aHanm3a 1 yyeTa GOMbLIMHCTBA
BbILLEYNOMSAHYTbIX PErNIaMeHTOB.

Cnepytolumnini ypoBeHb BKNlovaeT B cebsa pas-
paboTky cTaHpapToB 6e3onacHocTH (M oTpac-
NeBbIX HOPM NPaKTyKK) Ans obecneyeHns 60-
nee NpaKTNYeCKOro TONKOBaHUSA MONOXKEHNI
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pernameHToB. MHorga ctaHmapTbl pa3pabartbl-
BAlOTCA [/1 KOHKPETHBIX TWUMOB 060pYnOBa-
HUA WNU HanpaBieHW WCMNONb30BaHMA (Tak
Ha3blBaeMble «BepTUKanbHble CTaHAAPTbI»),
B TO BpeMs KaK OCTa/ibHble CTaHAapTbl HOCAT
6onee o6OWWMIA xapaKTep («ropu3oHTaNbHble
CTaHgapTbl»). CTaHpapTbl 6e3onacHoOCTV pas-
pabaTbiBalOTCA Ha MeXAyHapopHOM (Hampu-
mep, cTaHgaptol 1SO, IEC), pervioHanbHom
(Hanpumep, ctangapTol EN B EBpone) n Hauwmo-
HaNbHOM YPOBHAX. YacTo Mexay cTaHAapTamu
aHanorvyHom 06nacTM NPUMEHEHNA Mpocie-
XKUBAKOTCA Mapannenn WiM COOTBETCTBME Ha
BbILIEYNOMAHYTbIX YPOBHAX; MPU 3TOM HEKO-
TOpble CTPaHbl MOTYT NPUHUMaTb TPeboBaHMA,
OTNIMYaIOLMECA OT MPUHATBLIX Ha MeXAYHapoa-
HOM ypoBHe. OCHOBHble MeXAyHapoAHble n
pervoHanbHble CTaHAapThl, Kacalowwmecsa npo-
€KTUPOBAHWA U U3roTOBNIEHUA 060PYAOBaHMA
B COOTBETCTBMU C BbIGOPOM X/1afiareHTa, nepe-
ymcneHbl B Tabnuue 4 BMeCTe C COOTBETCTBYHO-
LWMMU CEKTOPaMU UCTIONb30BaHMA.

Bce ynomsHyTble CTaHAapTbl COAEPXaT OCHOB-
Hble TpebOBaHMWsA, Kacalolmecs MCMosb30Ba-
HUWA roptounx, 6onee TOKCMUHbIX 1 paboTaloLwmx
nog 6onee BbICOKVM AABNEHNEM X/1afareHToB
(npuBegeHbl B Tabnuue 5). B uenom, atn tpe-
60BaHNA NpefgHa3HaueHbl A8 CMATYeHUs no-
TEeHUManbHO 6onee BbICOKOrO pucKa ans 6es-
OMacHOCTYN, CBA3AHHOTO C WCMOMb30BAHNEM
aNbTepPHATUBHbIX XN1afareHToB.

CraHgapT 6e30MacHOCTY - 3TO, B NepBYyto ove-
penb, HAbop PYKOBOAALIMX MPUHLMMOB, KOTO-
pble 6biIM pa3paboTaHbl 1 COrNacoBbIBANNCH
Ha KOHCEHCYCHON OCHOBE MpefCTaBuUTeNAMY,
KaK npasuio, He6ObLIOrO YNC/IA 3anHTEPECo-
BaHHbIX NMPEANPUATUIA B TEYEHNE HECKONbKUX
net. CnegoBatenibHO, B OMy6/MKOBaHHbIX Tpe-
GOBaHMAX MOTYT He YUMTbIBATbCA (1 YacTo He
YUUTBIBAIOTCA) HOBEMLLME TEXHOMONN, A TaKXKe
MOXET 0TAaBaTbCsA NPeAnoYTeEHNE OnpeaeneH-
HbIM TEXHOJIOTVIAIM, WCMONb3yeMbIM MPeanpu-
ATUAMY, YJYaCTBYIOWMMM B MpoLecce corna-
coBaHuA. Kpome Toro, CTaHAapTbl MOCTOAHHO

Ta6n|/|ua 4. 06nactb NpUMeHeHNA MeXAYHapPOAHbIX N PErMOHalIbHbIX CTaHAAPTOB 6e3onmacHoCTU
XonoannbHbIX CUCTEM

IEC
60335-
2-24¢

BbiToBOE XONOAMNbHOE 060PYAOBaHME
ToproBoe xonoaunbHoe o6opyaoBaHme
MpombliLLneHHOe XONoANIbHOE 060pyAOBaHME

TpaHCNopTHble (MOBUNbHBIE) XONOAUIIbHBIE
cucTembl

Bo3ayxo-Bo3ayLuHble KOHANLIMOHEPDI
BopoHarpeBaTesibHble TEeNI0Bble HacoChl
Yunnepsbl

TpaHcnopTHbIe KOHANLMOHEPDI

X

IEC IEC IS0
60335- | 60335- 13043° EN 378
2-407 2-89°
X X X
X X
X X X

X

6 Cranpapt [EC 60335-2-24 «be30nacHOCTb 6bITOBbIX 1 aHAIOMMYHbIX INEKTPUYECKNX NPr6opoB. YacTHble
TpeboBaHUA K XONOAWMNbHBIM NPU6G0PaM, MOPOXKEHHMLAM 1 YCTPONCTBaM AnA NPOU3BOACTBA NbAar.

7 Cranpapt IEC 60335-2-40 «be30nacHOCTb ObITOBbIX M aHaNOMMYHbIX SNEKTPUYECKX NPrbopoB. YacTHble
TpeboBaHMUA K SNeKTPUUYECKIM TeMN0BbIM HacocaM, BO3AYLUHbIM KOHAWLIMOHEPaM 1 OCYLINTENAM.

8 Cranpapt [EC 60335-2-89 «be30nacHOCTb 6bITOBbIX 1 aHAIOMMYHbIX INEKTPUYECKNX NPr6opoB. YacTHble
TpeboBaHUA K TOProBOMY XONOAWIbHOMY 060PYA0BaHNIO CO BCTPOEHHBIM WSV ANCTaHLIMOHHBIM Y3/10M KOH-

AeHcauunn XnagareHta nan KoMmnpeccopom.

9 CraHpapT ISO 13043 «[JopOXHbI TPAHCMOPT — XONOAUIbHbIE YCTAaHOBKM, UCMOSb3yeMble B MOOUIbHBIX
cncTeMax KOHAULIMOHMPOBaHUA Bo3ayxa - TpeboBaHUA 6e30nacHOCT.
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Ta6n|/|ua 5. OcHOBHble Mepbl, KOTOpPblEe HEO6XO,D,I/IMO NPUHATb NPU NCNOJIb30BaHUN 601ee TOKCUYHBIX,
pa60Ta|ow,v|x noa 60nee BbICOKMM AaBJieHnemM n/vnu roproymx seLecTs

rOpIO‘lech Bonee BbicOKas TOKCUYHOCTb Bonee BbicOKoe faBneHne

- Bonee ctporue orpaHuyeHs no
obbemy 3anpaBKu xafareHTa

B 060pyA0BaHMY, KOTopoe
HaXOAWTCA B MOMELLEHUAX, TAe
pa6oTaet nepcoHan
Mcnonb3oBaHue cuctem
ra3oo6HapyXeHus, CUrHanb-

BEHTUNALNN
3anpelyeHune NCnonb3oBaHNA
npeameToB, KOTOpble MOryT
NOCNY>KNTb NCTOYHNKOM BOC-
nnameHeHua

Wcnonb3osaHne npegynpe-
OUTeNbHOW CUrHanm3auumn/
yKasatenen

BeHTUNAUNN

COBEPLUEHCTBYIOTCA, N TPeboBaHMA TakXe CO
BpeMeHeM MEeHSAIOTCA, 4To B 60NbLUMHCTBE Ciy-
yaeB yumTbiBaeTCA. B cuny ykasaHHbIX NpUYmH
3a/HTepecoBaHHble CTOPOHbI, NCMob3yioLne
Takve CTaHAapTbl, [OMKHbI BHUMATENbHO W3-
yyaTb UX, U NPU HeoOXOANMOCTY NPOBOAUTDL
3KCNepTK3y ANA NPUHATWA HagnexXallyx mep.

OTpacneBble CTPYKTYpbl, TaKMe Kak TeXHUue-
CKMEe VHCTUTYTbI W accouualLim, YacTo paspa-
6aTbIBalOT MPAKTUYECKNE PYKOBOACTBA U TeX-
HUYEeCKMe pernameHTbl No 6esonacHocTn. OHu,
KaK NpaBwunio, COAepxaT NpaKkTnyeckoe ToNKo-
BaHVe TpebGOBaHWI PEernameHToB, 1 B onpe-

- bonee cTporue orpaHuyeHna no
06bemy 3anpaBKm XnagareHTa

B 060pyA0OBaHUY, KOTOPOe
HaxofuTCA B MOMeLLeHUAX, rae
paboTaeTt nepcoHan
OrpaHu4yeHHoe ncnonb3oBaHne
B ryCTOHaCE/IeHHbIX pafioHax
HbIX YCTPOWCTB 1 aBapUiiHOWM « Wicnonb3oBaHune cuctem
ra3o006HapyXeHUA, CUrHanb-
HbIX YCTPOWCTB 1 aBapUNHOW

Ob6ecrneyeHune CPeAcTB NHANBU-
AyanbHOM 3aLmTbl

« Wcnonb3oBaHvie 6onee NNoTHbIX
MaTepuanos/Tpy6 N KOMMNOHEH-
TOB, PacCYMTaHHbIX Ha 6onee
BbICOKOE flaBneHne
Wcnonb3oBaHve goNonHu-
TeNbHbIX NPeAOXPaHUTENbHbIX
KlanaHoB W/vnu orpaHuyuTe-
nen fgaBneHns

Bonee Bbicokuin ypoBeHb
KOMMETEHTHOCTN NepcoHana,
3aAe/iICTBOBaHHOrO B U3roTOBNE-
HVN KOMMOHEHTOB 11 YCTaHOBOK

Je/NeHHON Mepe cTaH#apToB 6e30MacHOCTY, 1
0Cco6eHHO MonesHbl, korga odpuumanbHble nc-
TOYHUKM cofiepaT oWmnbKn (Ha ncnpasneHve
KOTOpBbIX, 113-3a 6IOpOKpaTUUECKMX NpoUeayp,
MOXET YT MHOFO NET) WA HETOUYHOCTH, KOTO-
pble HYXAAK0TCA B YETKOI MHTeprpeTaLum ans
OTpacneBbixX CrneumanucToB. Kpome Toro, nH-
bopmaLmsa TaKKe MOXKeT ObITb ajanTUPOBaHa K
MECTHbIM YCTIOBMAM U NPAKTVKE, 1 Npeanaratb
anbTepHaTUBHblE pelleHns A obecneyeHus
YpOBHSA 6e30MacHoCTH, TpebyeMoro pernameH-
Tamu, HO He MPeAyCMOTPEHHOIO CTaHAapTamMu
6e3onacHoCTW.




4 |

[leTanbHbIv
aHa N3

X1a0areHTOB

ﬁ ’ I
| ;

BaxHble acneKkTbl Pa3/IN4yHbIX BUAOB

AeATeNIbHOCTA

MockonbKy anbTepHaTVBHbIE XNafareHTbl CO3-
JaloT QOMONHUTENbHbIE PUCKM ans 6esonac-
HOCTV MO CPaBHEHUIO C OObIYHBIMU XNaga-
reHTamn, HeobxoaMmo CobnoaaTb  UHblE
MPUHLMNbI UX UCTIONb30BaHNA MU NPUHUMATb
LOMONHUTENbHBIE MEPbI MPEAOCTOPOXKHOCTH.
B Tabnvue 6 npuBeaeH nepeyeHb HEKOTOPbIX
anbTepHATUBHbBIX XN1aJareHToB M WX OCHOB-
HbIX MapameTpoB 6€30MacHOCTY, TaKMX Kak
Knacc 6e30MmacHOCTU, AaBNEHWE HaCbILEeHNs,
HVKHUI KOHLEHTPALMOHHBIN Npefen Bocnna-
meHeHua (LFL), npegen fonyctMon KoHLeH-
Tpauun (ATEL) n npaktnyeckuin npegen (PL),
KOTOpble AeMOHCTPUPYIOT OCHOBHbIE OTNNYMA
o1 [XOY-22.

OueHb BaXHO y4nTbiBaTb 3TN «HOBbI€ 3Haye-
HUA» NAaPaMEeTPOB Ha NPOTAXKEHUW BCETO CPOKa
MCNoNb30BaHUA XNnagareHTa.

B 3aBMCMMOCTM OT 3Tama WCMOJb30BaHWA
XONOAWNBHOTO  06OPYLOBaHUA  CYLIECTBYIOT
pasnnyHbie Mepbl, MPUHATAE KOTOPbIX OCO-
6eHHO BaXHO Mpu paboTe C HEKOTOPbIMY
anbTepHaTUBHBIMA XnagareHtamu. B tabnuue
7 npuBefeHa CBOAHAsA MHPOPMALMA O HeKo-
TOPbIX BaXHbIX Mepax, KOTopble Heo6XoaANMO
NAaHNPOBATbL U NPUHUMATL A8 MAHUMK3ALMN
AOMONHUTENbHBIX PUCKOB, CBA3AHHBIX C Nepe-
XOOM Ha roptouvie, 6oniee TOKCMYHblE WK
pabotaioLyve nog 6onee BbICOKM AaBeHVEM
XNafareHTbl.

Ocob0e 3HaueHMe MMELOT acneKTbl, CBA3aHHbIE
C OLIEHKOI1 PUCKOB, TPE6OBAHUAMY K KOHCTPYK-
UMM CUCTEM, FePMETUYHOCTY CUCTEM'?, TeMamm
AN 06yueHUs, MHCTPYMeHTamMu 1 060pyLoBa-
HUEM, UCMOMb3YEMbIMN TEXHUKAMU-XONOAUIb-
wmKamu (bonee nNoapobHO paccMaTpUBAOTCA

10 K nonesHbiM cTaHgapTam otHocuTcst EN 15834 «XonogunbHble CUCTEMbI 1 TeNoBble Hacocbl. OLeHKa rep-

METNYHOCTN KOMMOHEHTOB U COeﬂI/IHeHI/IVI».
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panee). CraHpgapTbl, B YactHocTn EN 13313,  HOCTM Anst 06yyeHns cneyuanmcToB, BbiMOHS-
NMOMOTalT ONpefennTb KPUTEPUN KOMMETEHT-  IOLMX Pa3INyHbIE 3afaun.

Ta6nvua 6: laHHble 0 6€30MaCHOCTN OTAENbHbIX XNajareHToB

LFL B % no ATELB2NoE in ) op o 061

JlaBneHue Ha-

K . o6bemy co- 06bemy co- .
R nacc 6esonac CHILEHNA NPk AR e emy cofiepxa

Hoctu (ISO 817) (6a2ps aC6 o Bo3ayXe Bo3ayXe Hlllﬂ(: lrs/oN:-'xs;)tyxe

S (1 r/m3) (1 r/m°)

IX®Yy-22 Al 10.4 Het 5.9% (209) 5.9% (209)
roy-32 A2L 16.9 14.4% (306) 22% (468) 2.9% (61)
IX0Y-123 B1 0.9 Het 0.9% (57) 0.9% (57)
[®Y-134a Al 6.7 Het 5.0% (210) (250)
rdy-152a A2 6.0 4.8% (130) 5.0% (140) 1.0% (27)
YB-290 A3 9.5 2.1% (38) 5% (90) 0.4% (8)
R-404A Al 12.5 Het 13.0% (520) 13.0% (520)
R-407C Al 1.9 Het 8.8% (310) 8.2% (290)
R-410A Al 16.6 Het 14.8% (440) 14.2% (420)
R-444A% A2L 7.1 7% (290) 6% (270) 1.4% (60)
R-444B* A2L 10.6 7% (180) 8% (200) 1.4% (40)
R-445A% A2L 7.4 8% (340) 6% (250) 1.5% (70)
R-446A* A2L 13.7 8% (180) 3% (60) 1.6% (40)
R-447A% A2L 13.8 9% (220) 11% (260) 1.9% (50)
R-451A* A2L 6.8 7% (320) 9% (420) 1.4% (60)
R-451B* A2L 6.8 7% (320) 9% (410) 1.4% (60)
R454A* A2L 9.3 8% (290) 12% (470) 1.5% (60)
R454B* A2L 12.8 10% (300) 16% (470) 2.0% (60)
YB-600a A3 35 1.8% (43) 2.9% (69) 0.4% (9)
R-717 B2L 10.0 16.7% (116) 0.03% (0.2) 0.03% (0.2)
R-744 Al 64.3 Het 4.0% (72) 4.0% (72)
roy-1234yf A2L 6.8 6.2% (289) 10% (466) 1.2% (58)
[®Y-1234ze(E) A2L 5.0 6.5% (303) 5.9% (275) 1.3% (61)
YB-1270 A3 11.5 2.7% (46) 0.1% (2) 0.5% (9)

* [laHHele 06 3MUX HOBbIX CMeCAX OUUUATbHO He ony6IuKo8aHsl, nosmomy LFL, ATEL u PL 6binu ebipaxeHso!
NpUGUXEHHO U OKpy2/1eHbl

11 CraHpapt EN 13313: 2008 «XonoamnbHble CUCTEMbI 1 TEMIOBbIE HACOChI. KOMMeTeHLMA nepcoHanay.
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Ta6n|/|ua 7. OCHOBHbI€E acneKTbl, CBA3aHHbIE C UCNOJIb30BaHNEM ropruux, 60nee TOKCUYHDIX 1
pa60Ta|ou.|,|/|x nog 60s1ee BbICOKM AaB/ieHneM XnagareHTtoBs

Pa3spabotka cuctembl

MpoekTuposaHve

M3rotoBneHmne

XpaHeHue 1 cobIT

MoHTax

Bsog B akcnnyatauuio

Mcnonb3oBaHne

0O6cnyKrBaHne

PemoHT

BbiBog 13 aKkcnnyaTauumn

Ytunusauus

.

.

.

OCBeAOMIEHHOCTb O HEOBXOANMOCTY BKIIOUEHWA KOMMOHEHTOB AJIA CHUXKE-
HUA PUCKa BOCMIaMEHEHNA/TOKCUYHOCTI/faBNeHNA

OueHKa pricKa BOCMIaMeHeHNA/TOKCMYHOCTI/BbICOKOTO AaBNieHNA
Mposepka 6e3onacHOCTU

CobntofeHne pPernamMmeHToB, CTaHAAPTOB (HEAOMYLUEHVE BbIMyCKa FOPIOYMX
BeLUeCTB, yTeyeK, ICTOYHUKOB BO3ropaHus)
YTBepKAeHVe He3aBMCMO opraHu3auuen

Hagnexalyee xpaHeHvie xnafareHTa, CTaHLMW 3anpaBKu, OGHapy»KeHne yTeuek,
crcTema obecrieyeHus 6e30MacHOCTY Ha MPOU3BOACTBE

Hanuuve Hapnexalmx fetanen n KOMNOHeHTOB (Hanpumep, 6e3onacHoro
3NeKTPoo6opPyAOBaHNA)

ObecneyeHne COOTBETCTBYIOLE NOATOTOBKMN NepcoHana

OLEHKA COOTBETCTBMSA TPAHCMOPTUPOBKY
OLieHKa COOTBETCTBMSA CKNALCKOro XpaHeHUs
Hapnexaluas mapkupoBKa/npesynpeauTenbHble HAANUCH Ha YNakoBKe

Hanuuve y TeXH1KOB Hapnexallero MHCTPYMEHTa 1 060pyfoBaHua ansa pabo-
Tbl C X/lafjareHToM

ObecneyeHyie COOTBETCTBYIOLIEN MOATOTOBKYM TEXHUKOB-XONOAUIbLLMKOB
Paspabotka u cobntopeHmne npoueayp 6e3onacHoro BegeHnsa pabor

ObecneyeHrie COOTBETCTBYIOLIEN MOATOTOBKM UHKEHEPOB

MpoBepKa repMeTUYHOCTM 1 ONPECCOBKa

MpoBepKa NpeaoXpaHUTENbHbIX CUCTEM (ETEKTOPOB rasa, ra3006HapyXeHwne,
aBapPUINHON BEHTUMALMN Y CUTHAJIbHbIX YCTPONCTB)

DYHKLMOHaNBbHOCTb ra3006HapY»KeHWsA, aBapUNHON BEHTUAALIMN N CUTHasb-
HbIX YCTPOICTB cMCTeM 60JbLIOI NPOV3BOAUTENBHOCTN
KOHCTPYKLMA 1 MOHTaX BCeX CUCTEM JOMKHbI 6bITb 6e30MmacHbIMU

O6ecrneyeHne COOTBETCTBYIOLEN MOATOTOBKY TEXHUKOB-XONOANbLLNKOB
Hanuuue y TEXHUKOB HaZ/1eXXaLLero MHCTPYMEeHTa 1 060pyAoBaHVA L1 pabo-
Tbl C X/laAAreHTom

Paspab6otka 1 cobniogeHue npoueayp 6e3onacHoro BegeHns pabot

ObecneyeHrie COOTBETCTBYIOLIEN MOATOTOBKY TEXHUKOB-XONOAUMBLLYMKOB
Hanunuve y TeXHMKOB Hapnexallero MHCTpyMeHTa 1 06opyaoBaHuA ansa pabo-
Tbl C XNapareHTom

Paspabotka 1 cobntopeHne npoueayp 6e3onacHoro BegeHnsa pabor

ObecneyeHrie COOTBETCTBYIOLIEN MOATOTOBKY TEXHUKOB-XONOAUMBLLYMKOB
Hanunuve y TeXHMKOB Hapnexallero MHCTPYMeHTa 1 06opyaoBaHuA ansa pabo-
Tbl C XNlagareHToM

« Pa3paboTka n cobniofeHve npoueayp 6e3onacHoro BefeHNA pabot

.

CobntofeHvie Hagnexalmx 1 6e3onacHbIx Npoueayp BEHTUNALUN, MPU He-
obxogmmocTtun

YBegomreHune NpeanpuaTa no yTunmsauum o6 ocTaTouHoOM NoTeHLMANbHO
OrHeomnacHoMm rase
Haanexalan mapKrpoBKa/npeaynpeauTesibHble HaANUCU Ha YNakoBKe

34



CywiecTByeT Lienblil pag cTapbiX U HelaBHO pas-
paboTaHHbIX ropioUnx xnagareHToB. B Tabnu-
e 6 MepeuncrieHbl OCHOBHblE [AaHHble O

6€30MacHOCTY HbIHE MCMOJb3YeMbIX FOPHOUMX
XNaflareHToB, a TakXKe HEeKOTOPbIX XfafareH-
TOB, KOTOpPblE M3y4aloTCA nepef BbIXOAOM Ha
pbIHOK. XOTA roptoune XnafjareHTbl MHOro-
YNCNEHHDbl — CTeMeHb MX BOCMNAMEHAEMOCTN
M3MEHAETCA B LUMPOKOM AmanasoHe. MoxHO
BUAETb, UTO Y HEKOTOPbIX M3 3TUX BELLECTB OT-
HOCUTENbHO HU3KMUIN HUMHUIA KOHLEHTPALMOH-
HbIl Npegen BocnnameHeHua (LFL), Hanpumep,

Obwas oyeHka pucka

Puck Bo3moxHoro BO3ropaHuma OrHeomnacHon
KOHLUEHTpayunn BO3HWKaeT B Cllyyae BCeEX rO-
prounx xnagareHToB.

Bo3ropaHvie Bbi3blBaeT He3aLULLEHHbIA UC-
TOYHVK BO3rOpaHUA, CKaKeM, 3NeKTpuyeckas
NCKpPa, OTKPbITOE Myams, OYeHb ropsyas no-
BEPXHOCTb WM WHOe CobbiThe, co3paioLiee
[OCTAaTOUYHYI0 3Hepruio. BosropaHue moxer
CNYyYmnTbCA, KOTfa XNafareHT BbITEKAET U cme-
WIMBAETCA C BO3JYXOM B COOTBETCTBYIOLIMX
NPOnopuusAX, T.e. MEXAY HWKHUM 1 BEPXHUM
npeaenamu BocrniameHAemocTu. B 3aBncumo-
CTU OT KOHCTPYKUMM 060pyA0OBaHMA BO3ropa-
HUE MOXET BO3HWKHYTb B OXJIaXXJAaeMoM Mo-
MelLLeHNY, BHYTPU Kopnyca o60pyRoBaHus, B
JPYrUX MOMELLEHMAX, FLE PaCrONOXeHbI TPYObI

35

y YB-290 H1xHWI Npefen BOCNIaMeHAeMOCTH
38 r/m3, a y apyrux, Hanpumep, FOY-1234yf oH
3HaUWTENbHO Bbille, U cocTaBnseT 289 r/m3.
CywecTByoT 1 Apyrne XapakTepucTukm BOC-
NIaMEHAEMOCTH, HanpumMep, MUHUMANbHas
SHeprua BOCM/IAMEHEHUA, TEMNOTa CropaHus
N CKOPOCTb FOPeHMs, BINAIOLLME Ha NIEFKOBOC-
NnameHAeMOCTb BELLECTBA W TAXECTb nocnesn-
CTBUIA BO3rOpaHmaA; BCE OHW B LIENIOM Nporop-
LMOHAMbHbl  HVKHEMY  KOHLIEHTPaLMOHHOMY
npepeny BocrnnameHeHna (LFL).

WM KOMMOHEHTbI 060PYNOBaHWA, UK Ha OT-
KpblTom Bo3ayxe. K nepBoHayanbHbiM nocnes-
CTBWAM OTHOCATCA NOBbILIEHWE AaBNEHNS (13-
GbITOYHOE AABNEHNEY), TEMIOBOE N3NYyUEHME 1
06pa3oBaHMe TOKCUYHBIX MPOAYKTOB pacnajaa
(B cnyyae roptounx FOY). B 3aBucmmoctn ot
YCNOBUIA, danbHelWwne NOCNefCcTBUAS MOTYT
BK/OUaTb B Ce6A NOBPEXAEHVE VMYLLECTBA 1
TPaBMaTK3M, BO3HKHOBEHMWE BTOPWNYHOTO MO-
Xapa 1 TOKCUYecKoe BO3[elCTBUE NPOLYKTOB
pacnaga Ha noaei. Ha pucyHke 14 npepactas-
NIeHbl OCHOBHble 3Tamnbl OLIEHKM puUCKa BOC-
nnameHeHus. ObpaTuTe BHUMaHWE, YTO Hefo-
CTaTOYHO OLEHUTb PUCK, HEOOXOAWUMO TaKXKe
onpefenuTb U BHEAPUTb MEPbI MO CHUXEHUIO
puvcKa, UTo6bl M36exaTb NNV MUHUMU3POBATb
BEPOATHOCTb HEXENATENbHbIX MOCNEACTBNN.



VmeHTndmMKaLmsa onacHbIX BELLeCTB

v
War 1. hiegonywuerne XapakTepu3aLua BO3MOXHbIX 30H
BOCMJ/lTaMeHAEMON
BOCMIaMeHeHNs
atmocoepbl 3
OrpaHuyeHne npocTMpaHna
BOCMaMeHsAEMbIX 30H

LWar 2. YctpaHeHne
VNCTOYHMKOB BO3ropaHua

LWar 3. OrpaHuyeHne
nocsieACTBUIN BO3ropaHua

PucyHok 14. OcHoBHble 3Tanbl OLeHKI prCKa BOCMIaMeHeHunA

Tpe6oeaHus K NpOeKMUPOBAHUIO X0100U/TbHbIX CUCMEM
¢ KOHCTPynpoBaHME CUCTEMbI TaKUM o6pa30M,

B cnyuae roptounx xnapareHToB COOTBETCTBY-

folme TpeboBaHWA K MPOEKTUPOBaHuIO (npe-

BblLLAOLME 06bIYHbIE TPEOOBAHNSA K 0ObIYHBIM

XMafareHTaMm) MOXHO HaWTU B pernameHTax,

CTaHAapTaX, MPaKkTUYeCKUX PYKOBOACTBaX U

MPOMBbILNEHHBIX UPEKTMBAX. B 3TX NCTOUYHU-

Kax ofucaHbl creayioLme 0OCHOBHbIE BOMPOCHI,

TpebyloLwme pelleHns:

+ OrpaHMyeHMe KONMYeCTBa X/ajareHta Ao
06beMa, BoCnnaMeHeHNe KOTOPOro ManoBse-
POATHO (T. ., OrpaHMYeHne o6bema 3anpas-
KU1 XnafjareHTa)

+ MPOEKTUPOBAHME CUCTEMbI I KOMMNEKTYHO-
LWMX Nog Masble 06bembl 3anpaBKuU Xnaga-
reHTa

+ OTKa3 OT MOHTaXa 0bopyAoOBaHUA B YA3BU-
MbIX MecTax (rae ecTb M30bITOK MOTEHLMANb-
HbIX MICTOUHMKOB BO3ropaHuis)

+ TapaHTMA BbICOKOW repMETNYHOCTU CUCTEM
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4To6bl He 6blN0 NOTEHUMANbHbIX UCTOYHU-
KOB BO3ropaHus, OT KOTOPbIX MOXeT 3aro-
peTbCcA NPOTEKLMWIA XNajareHT (Hanpumep,
OTCYTCTBME WCKPALLMX KOMMOHEHTOB, rae
MOXeT CKamnauBaTbCA MPOTEKWWA Xnaja-
reHT)

6onee yacToe NPUMeHeHNe 1eTEKTOPOB rasa
1 BEHTUNALMOHHBIX CUCTEM [NIA paccenBa-
HWA MPOTeKLLero xnaaareHTa

npYMeHeHne HeobXoauMbIX Mpeaynpeau-
TENbHbIX HAANWCEN Ha [OCTYMHbIX KOMMO-
HEeHTax cUCTeMbl, YTOObI TEXHWKW 3Hanu ob
onacHoCTY (Hanpumep, MapKUPOBKa «OrHe-
OMacHbIii ra3» 613 Touek 3anpasKm)
BK/lOYEeHME HeOBXOAUMbIX CBEAEHUI O BOC-
NNameHAeMOCT B AOKYMEHTaL|MIO MO MOHTa-
XY W SKCnyaTaLymum



B Tabnuue 8 nmpuBepeHbl NMpUMepbl OrpaHu-
yeHns obbema 3ampaBKM Ha OCHOBAHWU Bbl-
6paHHbIX YCIOBUIA UCTMONb30BaHNA Pa3fNYHbIX
rOPIOYMX XNaflareHToB (C y4eToM TOro, 4To pas-
Hble CTaHAapTbl W AWPEKTVBbI NpefycmaTpu-
BalOT pa3Hble orpaHuyeHnAa obbema 3anpas-
Ki). MOXHO BWAETb, UYTO ANS XNafareHToB C
60/ee BbICOKMM HMXHMM KOHLEHTPALUOHHbIM
npegenom BocnnameHeHna (LFL) ponyckaetca
60nblUMIn 06beM 3anpaBKU (B XONOAWUIbHOM
KOHTYpe), UeM AnA xnagareHToB ¢ 6onee HW3-
Kum LFL. B cnyuae, korga Heobxoanm 6onbLumia
00beM 3anpaBKU XJlafjareHTa, B KOHCTPYKLMM
CUCTEMbI MOTYT ObITb NPEAYCMOTPEHbI AOMNON-
HUTeNbHble QYHKUMK, OrpaHuYMBalOLLME KO-
NYECTBO BbIMYCKaeMOro xnagareHTa uau ero
KOHLeHTpauuio B criyyae yteuku. Hanpumep,
CMONb30BaHME 3aMOPHbIX KanaHOB B KOHTY-
pe, KOTopble 3anycKaloTcA AeTeKTopaMu rasa

OcHosHasa memamuka 06y'-I€HUH

Kak ynomuHanocb paHee, Becb nepcoHan, 3a-
AENCTBOBaHHbIN Ha BCex 3Tanax MCMonb3o-
BaHVA 06OPY[OBaHUA Ha MPOTAXEHNU CPOKa
€ro dKCNyaTaLmu, AOMKeH NPONTH obydeHue:
PaboTHVKM 3aBOAA, UHXXEHEePb MO CUCTEMOTEX-
HUKe 1 TeXHUKM Ha MecTax, No psAgy Tem (B go-
nonHeHue K obwum Bonpocam 6e3omnacHoCT
MCMOMb30BaHNA BCeX X/afareHToB). B tabnuue
9 npepcTaBneH NPUMEPHbIA NepeyeHb 0OLYMX
TeM, MO KOTOPbIM MPOBOAUTCA 00ydeHue nep-

WM aBTOMATMKOI 3aliuTbl 1 NPefoTBpaLLatoT
yTeuKy XagareHTta. AHanorMyHbiM o6pasom,
[ETEKTOPbI rasa Wiy apyras aBTomMaTika MoryT
MCMONb30BaTbCA ANA aKTUBALMW BO3LYLLHOTO
NOTOKa [1A paccenBaHnA NPOTEKLIEro Xnaja-
reHTa, ytoObl ero KOHLEHTpauus He AOCTUa
HWXKHero npegferna BocnnameHsemoctu. Kpome
TOro, CUCTeMbl 6GOMbLLOK MPOW3BOAUTENBHO-
CTV MOXHO Pa3fennTb Ha CUCTEMbI MEHbLUEN
NPOV3BOANTENBHOCTU C MEHbLM 06beMoM
3anpaBKu xnagareHTa. Takue mepbl MOTyT Mo-
3BOUTb Gonee WMPOKO MPUMEHATb roproune
XnajareHTbl. [ns cuctem, MOHTUPYeMbIX Ha
OTKPbITOM BO34YyXe WA B MalUMHHbIX OTAene-
HUsX, OrpPaHNYeHNs o6bemMa 3anpaBKW xnaga-
reHTa o6blYHO He NpegycmMoTpeHbl. CTaHaapTl,
Hanpumep EN 1127-1'2, moryT 6biTb nonesHbl
NPy NPOEKTUPOBAHUN CUCTEM, B KOTOPbIX UC-
MONb3YTCA roploYmne XNafareHTbl.

COHana, 3afecTBOBaHHOIO B UCMOMb30BaHU
1 06paLLEHNN C FTOPIOUMMM XlagareHTamm. Kak
NpaBuso, BeCb NEPCOHaN JOKeH NPOWTU 06-
yyeHvie OCHOBHbIM MPUHLMNaM paboTbl, Torga
KaK OTAeNbHble TeMbl MOTYT ObITb 6oniee aKTy-
aNbHbI 119 CNEeLMannCToB, y4acTBYIOLWUX B Pas-
paboTke U MPOEKTUPOBaHUN 06OPYAOBaHNA
UM obpalleHnn ¢ xJlajareHTamn BO Bpems
MOHTaXa, 06CNyKMBaHWSA, PEMOHTa U T. . 060-
pyZLoBaHMA.

12 Cranpapt EN 1127-1 «B3pbiBoonacHas atMocdepa — npeaoTBpalleHme B3pbliBa 1 3awuta. OCHOBHble No-

HATUA U METOANKa».
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Ta6nuua 8. Npumepbl 3HaUY€HUI UCNbITaTENbHOIO AaBNEHUS 1 06bEMOB 3anpaBKy AJ1s OTAEJNIbHbIX
XJlafareHToB 1 NOMELLEHNI B COOTBETCTBUM €O cTaHAapTom ISO 5149

Honyctu- Aony-. Makcu- auck Makcu-
o CTUMbIN @ MalnbHbIN )
I'Ipumep MblIil 06beM 06'beM MalibHbIN O6'beM 3a- MaJibHbIN
Do | o | sanpasn | 0% | mpaskana | OS
Xna,qareHT Te/IbHOro meuweHnAa Ans fno- 19 No- OTKPbITOM B BEHTU-
aBsieHnA? I1l'|0|ll.l aAblo MeLeHna MFL eHnin Bo3AyXe nnpyemom
A u2.| A nnowaablo i win B 24
(6ap, abc.) | 15 m? (kom- 15 M2 (06- (kaTeropus mawmHHom | MoMeLue-
b
dopT)® (kr) wii)e (kr) A/B) (kr) e HunM (Kr)
Al IXOY-22 32 13 13 PLxRye  HeTorpanm o oy
YeHnn
roy-134a 22 9.4 9.4
R-404A 38 195 195
R-407C 36 116 116
R-410A 50 16.5 16.5
R-744 129f 38 38
A2L roy-32 51 13-49 23 12(60¢)  HeTorpanm- 60
YeHunmn
R-444A 22 1.2-46 22 11(579) 57
R-444B 32 07-25 14 7(36°9) 36
R-445A 22 15-55 25 13 (669 66
R-446A 41 07-22 14 7(359) 35
R-447A 42 09-33 1.7 9(43°) 43
R-451A 21 14-5.1 24 12(629 62
R-451B 21 14-5.1 24 12(629) 62
R-454A 29 12-46 22 11(57°¢) 57
R-454B 39 13-47 22 12(589) 58
roy-1234yf 21 1.2-45 22 11(569 56
roy- .
i 17 13-48 23 12(599) 59
A2 rdY-152a 20 05-17 1.0 34 He:‘g;z‘;“"" 17
A39 YB-290 28 0.1-04 03 5025 | TR 49
YyeHumn
YB-600a 11 0.1-04 03 15/25 56
YB-1270 33 0.1-04 03 15/25 6.0
B1 TXOY-123 4 2.1 2.1 PLXRV He:g;m””' PLXRV
B2L R-717 34 0.01 0.01 45 Herorpakm- 3
YyeHumn

a [pu ycnosum, 4to TemnepaTypa OKpyXaloLen cpefibl cocTaBnAaeT 46°C, pa3HOCTb TemnepaTyp koHfeHcaTopa 10 K,
VHAMBUAYanbHbIN TecT (B 1,43 pasa 6omblue MakCMMasnbHOTO [IaBeHNA KOHAeHcaTopa).

b B 3aBUCMMOCTM OT yCNOBMIA MOHTaXa.

C BblicoTa noTONKOB NomMelleHuns 2,5 m.

d  [InA cucTem € HECKONBKUMM BHYTPEHHUMU TENNOOOMEHHWKAMU B 3aBUCKMOCTN OT OGCTOATENbCTB MOXET ObiTb pas-
pelleH 6onblumii 06beM 3anpaBKy.

e [InA cuctem ¢ HeCKONbKMMI BHYTPEHHUMU TENI00OMEHHUKaMMU.

f B cBEPXKPUTMUECKMX YCNIOBHAX (B TPAHCKPUTNYECKOM NpoLiecce), AaBeHe OCHOBbIBAETCA Ha PaCYETHOM AaBNeHUm
(90 6ap) ans oxnaguTens rasa.

g YB-xnagareHTbl UMeIOT 3HaUMTENIbHO Bonee HK3KYI0 MAOTHOCTb, MO3TOMY NPU OfMHAaKOBOM o6beme 3anpaBKu Xia-
fareHTa XonofonpoK3BoANTENbHOCTE MOXET ObiTb B 2 - 3 pa3a Bblwwe. MpumeyaHue. JonycTUMbIA 1 MaKCUManbHbIN
06beMbl 3anpaBKN PacCYUTHIBAIOTCA Ha XONOAUNbHDBIN KOHTYP; OrPaHUYeHUii Mo KONMYECTBY OTAENbHbBIX XONOAMNAbHbIX
KOHTYPOB B MOMELLIEHUM HeT.

lMpumeyaHue. 3HayeHus, npusedeHHble 8 3moli mabuye, ABAIOMCA OPUEHMUPOBOYHLIMU, U OnpedesieHue 02paHuyeHul
06vema 3anpasku xnadazeHma 0719 KOHKpemHbIX MUNo8 cucmem U Mecm MOHMAxXa 060py008aHUSA OOJIKHO OCHOBbIBAMb-
€A Ha cmaHOapme; 3Ha4eHus, npugedeHHble 8 Mabuye, He OOMKHbI NPUMEHAMbCA 8 KAYeCMee 3ameHbl cmaHoapma.
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Tabnuua 9. OcHOBHas TemaTnKa 00yUeHNs (CMCOK He ABNAETCA MCUEePTbIBatOLLVIM)

MNop 6onee BbicoO-
KUM AaBneHnem

'
T
S
o
X
o
-
v
7
=
(<]

1]

OCHOBHbI€e NPUHUMMbI

Kak BbInosiHAeTCA oLeHKa PUCKa BOCMNJIaMeHEHNA Ha CUCTEMAX U YCTaHOBKaxX X

KaK BbINOSTHAETCA OLeHKa PUCKa TOKCUYHOCTU Ha CMCTemax 1 YyCTaHOBKax X

Kak BbInonHAETCA OLeHKa PUCKa NOBbILWEHHOIO AaBIeHNA Ha CNCTeMaX M yCTa-
HOBKax

3HaHue nacnopTa 6e30nacHOCTY BellecTBa (MaTepuana) (MSDS) X X X

XapaKkTepucTuku BocrnnaMmeHAEMOCTM («OTHEHHbIN TpeyronbHWK», HKMB nan LFL,
SHeprusa BOCMIaMeHeHUs, TensoTa CropaHusa U T.4.)

XapaKTeprCTUKM TOKCUYHOCTY (KPaTKOCPOUHble, AONTOCPOYHbIE, Gusnonornye-
cKkue 3ddeKTbl N T. 4.)

an/IMeHI/IMbIe CTaHAapTbl 6e3onacHoCTY 1 pernameHTbl, OTHOCALMeCA K o60-
pyAoBaHUIO, pa6o1'a|ou.|emy Ha ropo4unx, BbICOKOTOKCUYHbIX ra3ax 1 rasax nog X X X
BbICOKUM flaBNeHnem

Pa3HOCTb B NNOTHOCTM XNafareHToB No CpaBHEHUIO C 06bIYHbIMM XJTafareHTamu X
M nocneacTsnA AnAa BeMYnHbI obbema 3anpaBKn 1 3aMnoJIHEHNA 6annoHoB

PasHOCTb B AaBeHNM XnagareHTa no CPaBHEHMIO C 06bIYHBIMY XlaZareHTamu
1 NOCNeACTBYA ANA PACYETHOIO AaBMIEHNSA, Pa3MEPOB CUCTEM 1 AABSIEHNSA B X
6annoHax

MoBefeHWe NPOTEKLLEro XnaaareHTa B pasHbIX YCI0BUSAX, T. €., NOTOK 6onee/me-
Hee MIOTHOTO ra3a OTHOCMTENbHO BO3AyXa B 3aKPbITbIX MOMeLeHUsAX, KOMHaTaXx, X X
CHapy»Xu Npuv 6€3BETPEHHO NOTOAE MW NPW BETPE, W BAUAHWUE BEHTUAALMN

npoeKTmposaHue N KOHCTPYKLUMNA cuctem

KHaCCI/Id)VIKaLlI/Iﬂ B paMKax CTaHAapTa 6e3omnacHoCTU xonogwunbHoro oGopy,qoaa-
HUA: BOCM/IaMEHAEMOCTb, TOKCUYHOCTb, MOMELLEHWA, yHaCTKW, TUMbl CUCTEM

TpeboBaHVA cTaHAAPTOB 6€30MacHOCTY — OMNpeaeneHvie npegenos obbema 3a-
NPaBKy (I MAHUMANTbHBIX Pa3MepPOB MOMELLEHNSA), NOTPEGHOCTb B NPeAoXpa-
HUTENbHBIX YCTPOCTBAX (HaNpMMep, OrpaHNumMTENy AaBneHus, c6poc AaBneHus
1 T.0.), BETEKTOPbI ra3a, BEHTUIALNA U T.4.

MICTOYHUKY BO3ropaHust; TWMbl ICTOYHVIKOB BO3TOPAHWS, SHEPTVA UCKPbI, BO3- X
[eficTBUE TeMNepaTypbl 1 T.4.

nOTpeGHOCTb B COOTBeTCTByIOLI.I,eVI 3aluTe oT NoTeHumanbHbIX NCTOYHUKOB BO3-
ropaHvAa n ee TNbl

HeOﬁXO,qVIMOCTb MWHUMM3aLUNN yTeveK U MEeTOAbl NpeceyeHnn yTeukm X X X

MHdopmaLvoHHble Tpe6GoBaHMsA, HaNpUMep, MapKNpPOBKa 060PYAOBaHMS,
APABIKA 1 3HAKU
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MpakTnka

Kak BbInonHAETCA oLeHKa pricKa AniA co3faHna 1 06cy»KnBaHnA 6e3onacHoro

pa6oqero MecCTa 1 BbINMOJIHEHNA pa60T Ha cucteme, conep)Kau.lelh roptwouuve X

XnagareHTbl

Kak BbINONHAETCA OLeHKa pycKa AndA CO3AaHuA 1 06CTyXMBaHNA 6e30nacHoro

pa60qer0 MecCTa 1 BbIMOJIHEHNA pa60T Ha cucteme, co,qep)Kau.lelh XnapareHTbl X

NOBbILEHHOW TOKCUYHOCTU

Kak BbINONHAETCA OLeHKa pucKa AnAa co3gaHua n 06CJ'Iy)KI/IBaHMﬂ 6e3omnacHoro

pa6oqero MecCTa U BbIMOJIHEHUA pa60T Ha CucTeme, co,qep)Kau.lePl XnagareHTbl, X

pa601'a|ou.|l/|e nop BbICOKUM faBneHnem

Bbl60p N NpuMeHeHne COOTBETCTBYIOLWNX NHCTPYMEHTOB, oGopy,q,osaHl/m n

CPeAcTB MHAVBKAYaNbHOW 3aLLUWTbI NpY paboTe C roproYnMH, 6051ee TOKCUYHBIMM X X X
nnu paboTawmymm nog 6onee BbICOKMM AaBfiEHNEM XJlafareHTamm

+ Hapnexallee nprmeHeHne orHeTywTenen X

- CraHpapTHble Npoueaypbl 6e3omacHom 3anpaBKy, c6opa, M3BeYeHUs, NPo- X X X
BETPMBaHVA U T.A.

+ [Mopapok pearnpoBaHNa NpY Ype3BblYalHbIX CUTYaLMAX, HaNpuUmep, B ClyJyae X X X
60s1bLIOrO BbIGPOCa UKW NOXapa, OkasaHUA NepPBO MOMOLYM

« lMpepocTaBneHne HyXHOM MHGOPMaLMK ANA TabnnYeK C TEXHUYECKMM XapaKTe- X X
PUCTUKaMK, JOKYMEHTaLMK K 060pyaoBaHMio 1 ANsA BNaaenbLes/onepaTopos

+ Bbi6Op COOTBETCTBYIOLMX B3aVIMO3aMEHAEMbIX KOMMOHEHTOB [/ SNEKTPONpY-
60pOB, INEKTPOLYUTOBBIX, KOMNPECCOPOB U T.4. U COXPaHEHNE HEMPUKOCHOBEH- X
HOCTU OoneyaTaHHbIX 371eKTPOLUNTOBbIX

+ Hannuwne n otcyTcTBUE ofjopaHTa X

+ OrpaHuyeHus Ha NnepemMeLleHmne CyLLecTBYoLWMX cMcTeM/060pyAOBaHNA X X X

UHcmpymenmel u o6opydosaHue

BaxHO, UTOObI TEXHMKM W MHXeHepbl, pabo-
Tawune HenocpeacTBEHHO C roprYnumn xna-
[areHTamun, nonb3oBaincb A[OCTYNHbIMUA WU
COOTBETCTBYIOWMMU WHCTPYMEHTaMU U 060-
pynoBaHveM. HecmoTps Ha To, uTO 3ayacTyto
onpeneneHHble NHCTPYMEHTbI U o6opy,uosa-

HVe B PaBHOW CTeNeHn NPpUMeHUMbI 41 pabo-
Tbl C GONBWMHCTBOM X/1aflareHTOB, HEKOTOPble
WHCTPYMEHTbl MOTYT BbI3BaTb PUCK BO3ropa-
HuA. Hanbonee cOOTBETCTBYIOLLME UHCTPYMEH-
Tbl M 060pPYyOBaHWe NprBedeHbl B Tabnuue 10.
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PucyHok 15. CraHuua gna cbopa YB-xnagareHToB (cieBa) U BCex ropioyrx xnafareHTos, kpome R-717

(cnpaBa)
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PucyHok 16. B3pbiBo6e3onacHblii PricyHOK 17. Habop 3neKTpOHHbIX
MeXaHWUYeCKN BEHTUNATOP, UCMOMb3yeMbli MaHOMETPOB AnA PaboTbl C ropoUMMI
[N BEHTUNALWM NOMeLLeHNiA npu paboTe ¢ xnapareHtamu, R-717 v xnapgareHTamu nog

roptoUrMy XnagareHTamm BbICOKMM AaBneHnem (8o 50 6ap)

© Bacharach Inc

PucyHok 18. MNpepynpexpaatowmnii 3Hak PucyHok 19. [a30BbIN feTekTop Ana
«OrHeonacHo! a3!», KoTopblil foMKeH ObITb Ha XnapareHta - yrnesogopoga (¥YB)

6annoHax Ans roptoynx xnafjareHTos
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Tabnuua 10. VIHCTpyMeHTbI 1 060pyfOBaHIe, MPUMeHsieMble NPU PaboTe C roproYNMM XlagareHTamm

Teuenckatenu

Becbi

MaHOMeTpVILIeCKVIl;I KONNEKTOP C KOM-
MJIEKTOM LWIAHIOB C OTCeKaTenAmMun

BakyymmeTp

BaKyyMmHbIii Hacoc

MepexopHWKM K 6annoHam c xnapa-
reHToM

BannoH ana c6opa 1 xpaHeHWs

XnafjareHta

CraHuma cbopa xnapareHTa

LWnaHr [NA BbiMyCKa XnagareHTta

MexaHunyeckaa BeHTMRALMA

CpeacTBa UHAVBUZYATbHON 3aLUTbI

LlomKHbl 6bITb 3MIEKTPOHHBIMM U MPeAHa3HaYaTbCA A1 nprume-
HEeHWsA C COOTBETCTBYIOLVMU OrHEOMACHBIMU Fa3aMu 1 FopoYnMn
xnapareHTamm (PucyHok 15).

Ecnu Becbl S/1IEKTPOHHbIE, TO OHN [OJTKHbI 6bITb npurogHbl Ana
NPUMEHEHNA B 30HE HAJTMYUA rOPOYEero xnagareHTa, Yto A0OJIXKHO
6bITb NoATBEPXKAEHO U3rOTOBUTENEM.

Martepwuanb! omKHbl 6bITb COBMECTUMbI, [OMKHbI BblAEPXKMBATh
MaKCMManbHoe JaBfieHune U, ecnv NpPrUbop 3NEKTPOHHbIN, AOKHbI
6bITb NPUrOAHBIMU AR MPUMEHEHWA B MPUCYTCTBUM FOPIOYEro
xnagareHTa (PucyHok 16).

Ecnv npubop 3NeKTPOHHDIIA, OH AOMKEH BbITb NPUTrofeH ANs nNpu-
MeHEHMA B NPUCYTCTBUW FrOPIOYero XnaaareHTa, YTo AOSIKHO 6bITb
NoATBEPXKAEHO N3rOTOBUTENEM.

Mpunbop fonxeH 6bITb NPUrogeH ANA NPYMEHEHUA B NPUCYTCTBUM
OrHEOMACHDIX ra30B (HaNpVMep, HE CO LETOYHBIM ABUTaTENEM)
VI Ke [OMKHO BbiTb 06ecrneyeHo BKNOYEHNE/BbIKIIOUYEHVE B Me-
CTe, rae OH byAeT HefloCAraeM ANA YTEUKM FOPIOYEro XaAareHTa.

0O6ecneymnTb HanMyme COOTBETCTBYIOLLENO NEPEXOAHNKA, UTOObI
rapaHTMpoBaTb 6e30MacHoe U3BMIEYEHME XNagareHTa u3 6anioHa

[lonxHa 6bITb MaPKMPOBKa C YKa3aHWEM MaKCMMasbHOTO faB-
NeHUsA NPYIMEHAEMOTO XIaflareHTa v C npegynpeanTebHbIMM

HagnMcaMmM o6 orHeonacHbIX ra3ax. Takxe cnegyet cobnogatb
npaswsia obpalieHuns ¢ 6anioHamu, COAEPKALLVMU XNafJareHT.
(PucyHok 21, PucyHok 22)

[LlomkHa 6bITb NpUrofHa ANA NPYMEHEHUA C AaHHBIM TUMOM
XnafareHTa v 4osiXHa 6bITb CMPOEKTMPOBAHa ANA rOPYnX Xnaga-
reHToB (PucyHok 19)

Mo NpuyMHe He3HAUUTENBHOTO BO3AENCTBIA NPAMbIX BbIGPOCOB
onpepesieHHbIX FoploYMX XaAareHTOB Ha OKpYy»KatoLLyto cpeay,
0CO6EHHO, YrNeBOJOPOAOB, BEHTUNALMUA NHOTAA BbIMOMHAETCA
BMecTo cbopa (06bIuHO Npy Manom obbeme 3anpaBku xnaga-
reHTa). B 3ToM Cnyyae BEHTUNALMOHHDIV LWAAHT AOMKEH ObiTb
[OCTaTOYHOW ANVHBI ANA BbiMyCKa BelecTa B 6e30nacHoe Mecto
Ha OTKPbITbIN BO3AYX.

Mpu paboTe ¢ 6onblMY 06beMaM 3aNpaBKy XlagareHTa no-
Ne3HO NPYMEHATb 6e30MacHbIf BEHTUNALMOHHBIN Nprubop AnA
YMEHbLUIEHVA KOHLEHTPaLUM CyYanHO BbIMYLIEHHOTO XNaAareHTa

CraHfapTHble CPeACTBa - OUKM, MepYaTKU, orHeTywmuTenb (PUCyHOK
23, PucyHok 24)
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Kak BugHO 13 Tabnuubl 6, cyllecTtByeT OfuH
anbTepHaTUBHbIN XNafareHT, obnaaaowwmin 6o-
Nlee BbICOKOW TOKCUYHOCTbIO - amMuak (R-717);
3TO e[VHCTBEHHbI/ X/afareHT, paccmaTpuBa-
eMblii B 3TOM pasgesne. B Tabnvue npusegeHbl
HEKOTOpPble OCHOBHbIE aCMeKTbl 6e30MacHOCTH,

Obwas oyeHka pucka

Mpn BbICOKOW TOKCUYHOCTW XJlafareHToB, U
ocobeHHO R-717, rnaBHOM onacHOCTbiO ABNA-
eTcA BAblXaHMe BbITEKWEro XflagareHTa nep-
coHanom. lMpoume onacHOCTU, XOTA U MeHee
pacnpocTpaHeHHble, BK/OYAOT Henocpes-
CTBEHHbIN KOHTAKT C »KUAKUM XNafareHTom 1
BO3MOXHOE BOCM/IIaMeHEHNE B OrHeomnacHoMm
KOHUeHTpauun. Ype3mepHbll KOHTAKT C TOK-
CUYHOW KOHLEHTpauMei MOXeT BO3HUKHYTb
13-3a C/lyyaiiHOro BbICBOGOXEHMUA XnaaareH-
Ta B 3aMKHYTOM U fjaXke OTKPbITOM NPOCTPaH-
CTBe, ecim BbIGPOC [OCTaTOYHO GONbLION, a
nepcoHan He obecrneyeH cpefCcTBamMM MHANBN-
AyanbHoi 3awuTbl. OcobeHHo B cnyyae R-717,
NobOYHbIE peakLn MOTYT BO3HUKHYTb faxe
Npu KpanHe HW3KMX KOHLUEeHTpauuax B BO3ay-
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KoTopble CBMAETENbCTBYIOT O TOM, YTO 3TO rO-
PIOYMI 1 BbICOKOTOKCMYHbIN XNnapareHT. [py-
TMM BaXXHbIM 0O6CTOATENbCTBOM B CBA3U C R-717
ABNIAETCA TO, YTO 3TO MOLHOE KOPPO3NOHHOE
BeLLEeCTBO, CNOCOOHOe BMUTBIBATbL BAary.

xe (nopsApKa [EeCcATKOB WM COTEH YacTWL Ha
mMunanoH). MocneacTBUAMU BAbIXaHUA MOTYT
ObITb pa3apakeHue rnas u Hoca, 6onb B ropne,
Kallenb, CABNEHHOCTb B rPyAW, BOCManeHwe,
CnésoToyeHue, cBeTOOOA3Hb, ronoBHasa 6onb,
rompayeHue Co3HaHnA 1 cMepTb. [PAMOI KOH-
TaKT C KOKe MOXeT Bbi3BaTb rMyboKue oxory,
a BAbIXaHMe MOXeT BbI3BaTb OXOr pTa v ropna.
Ha pucyHke 20 npeactaBfieHbl OCHOBHbIE 3Ta-
Mbl OLLEHKWN PUCKa NCMOMb30BaHNA BbICOKOTOK-
CNYHbIX BelliecTB. ObpaTuTe BHMaHUe, YTO He-
[OCTAaTOYHO OLIEHUTb PUCK, HEOOXOAMMO TaKKe
onpefenuTb U BHEAPUTb MEPbI MO CHUKEHUIO
pYCKa, YTOObI M36€eXaTb UM MUHUMI3MPOBATD
BEPOATHOCTb HeXenaTeNbHbIX MOCNeACTBN.



/neHTMdNKaLMA ONacHbIX BELLECTB

L2

War 1. HegonyweHune
TOKCMYHOW aTMocdepbl

XapaKTepM3auMﬂ BO3MOXHbIX
TOKCUYHbIX 30H

v

OrpaHuyeHne NpocTupaHua
TOKCWUYHbIX 30H

LWar 2. ickntoueHue
KOHTaKTOB C JIl0AbMM

War 3. OrpaHnueHne
NnocnepcTBMIN KOHTaKTa

PucyHok 20. OcHOBHble 3Tarnbl OLIeHKN pYCKa TOKCUYHOCTN

Tpeb0o8aHus K NPOEKMUPOBAHUIO X0/100UJTbHbIX CICMeM

B cnyyae BbICOKOTOKCMYHbIX XNlaareHToB Co-

OTBETCTBYlOWME TPeOOBaHUA K NMPOEKTUPOBa-

Huo (NpeBbiLwatoLme obblyHble TPeboBaHUA K

006bIUHbBIM XNlafareHTam) MOXXHO HaiTU B perna-

MEHTax, CTaHAapTaX, NPaKTUUYECKUX PYKOBOZ-

CTBaX U NMPOMBILIEHHbIX AWPEKTUBaX. B 3Tux

WCTOYHMKaX OMMCaHbl Creaylowmne OCHOBHbIE

BOMpPOChI, TpebyoLme peLueHns:

+ OrpaHUYeHMe KONWMYecTBa XMiafjareHta [o
obbema, KOTopblii efBa M MpPeAcTaBiseT
PYCK TOKCUYHOCTY (T. €., OrpaHnyeHme obb-
€Mma 3anpaBKu X/afareHTa)

+ MPOEKTUPOBAHUE CUCTEMbI 1 KOMMNEKTYHO-
WMX MOA Manble obbembl 3anpaBku Xnaga-
reHTa

« OTKa3 OT MOHTaxa 060pyAOBaHNA B YA3BU-
MbIX MecTax (rme HaxopAaTcsa 6onblive He-
KOHTpONMpyeMble rpynnbl paboTHUKOB)

« rapaHTMA BbICOKOW repMeTUYHOCTU CUCTEM

« bonee yacToe NPUMEHeHVe AeTEKTOPOB ras3a
1 BEHTUNALMOHHBIX CUCTEM ANA paccenBa-
HUWA NPOTEKLLEro XnagareHTa

« obecrneyeHne cneyuanbHbIMKM CPeacTBamMm
VHOUBMIYaNbHON 3aliMTbl: pecnupaTopamu,
OAEXOoN M NpUCnocobneHnaMn Ans npo-
MbIBKM.

+ MpUMeEHEHME HeobXoguMbIX Mpeaynpeau-
TENbHbIX HAANWCEN Ha [OCTYMHbIX KOMMO-
HEHTaxX CUCTEMbI, YTOObI TEXHWUKU 3Hanu 06
oMacHoCTV (Hampumep, npeaynpeguTenb-
Hble 3HaKU 67113 TOUeK 3anpaBKu)

+ BKJ/OYEHNE HeobXxoaumon nHpopmMaumn o
MOCNeACTBMAX TOKCUYHOCTM B [OKYMEHTa-
LIMIO MO MOHTaXy U SKCMyaTaLlmu,

B Ttabnuue 8 npuBefeHbl MpuMepbl orpa-
HMYeHUA obbema 3anpaBKW Ha OCHOBAHWM
BbIGPaHHbIX YCNOBWIA ncnonb3osaHua R-717 n
IX®Y-123 (c yueTom TOr0, UTO pasHble CTaHAap-
Thl U AUPEKTVBbI MpeaycMaTpUBalOT pasHble
orpaHuyeHus obbema 3anpaBku). MoXHO BU-
[eTb, YTO, B YaCTHOCTU, M3-3a OYEHb HU3KOrO
npegena AonycTMMon KoHueHTpaumn (ATEL)
R-717, ponyctumblii 06bem 3anpaBku (B xono-
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AUIIBHOM KOHTYpe) upe3BblyaliHo man. B 3a-
BMCVMOCTM OT AOCTyNa B MOMeLUeHe, pa3me-
LWEeHUA 1 TMa CMCTEMbI AOMYyCKaeTcA 6oNbLINIA
obbem 3anpaBKu, KpoMe TOro, B KOHCTPYKLWK
cAcTemMbl MOryT 6biTb  NMpefycMOTPeHbl [jo-
nonHUTENbHble  GYHKLMKM, OrpaHuumBaoLme

OcHosHaa memamuka oby4eHus

Kak ynomuHanocb paHee, BeCb nepcoHan, 3a-
eNCTBOBAHHbIA Ha BCEX 3Tamax WCMOoJMb30-
BaHMA 06OPYAOBaHNA Ha NMPOTAXEHUW CPOKa
€ro 3KCMyaTauum, JOMMKeH NponTh obyueHue:
PabOTHUKM 3aBOJa, HXEHEPbI MO CUCTEMOTEX-
HUKE 1 TEXHWKM Ha MeCTax, Mo pagy Tem (B go-
MoJSIHeHMe K o6LWMUM Bonpocam 6e30MacHOCTM
MCNONb30BaHNA BCEX X/afareHTos). B Tabnu-

ue 9 npepacTaBneH NpPUMEpPHbLIA MepeyeHb
obLWuX Tem, MO KOTOPbIM MPOBOAWTCA 0byye-
HUWe nepcoHana, 3aflelicCTBOBaHHOMO B UCMONb-

UHcmpymeHmel u o6opydosaHue

BaXHO, UTOObI TEXHWUKM U HXEHEPDI, paboTato-
LyMe HenoCpPeaCTBEHHO C BbICOKOTOKCUYHbBIMM
XNajareHTamu, nonb3oBanncb AOCTYMHbIMUA 1
COOTBETCTBYIOLMMI WHCTPYMEHTaMU U 060-
pyaoBaHvem. HecMoTps Ha To, UTO 3auacTyio
onpepeneHHble UHCTPYMeHTbl 1 obopyao-
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KOJIMYEeCTBO BbIMyCKaeMoro xnagareHta. Ans
CMCTEM, MOHTUPYEMbBIX Ha OTKPbITOM BO3AyXe
WU B MALUMHHBIX OTAENEHUAX, OrpaHNyeHnA
obbema 3anpaBku xnafareHTa OOblYHO He
npeaycMOTPEHbI.

30BaHUN 1 0OpaLLEHNN C BbICOKOTOKCUUHBIMM
XnagareHtamu. Kak npasuio, Becb nepcoHan
BOSKEH NPOTN 06yUeHNE OCHOBHBIM NPUHLK-
nam paboTbl, TOrAa Kak oTAesbHble TeMbl MOTYT
ObiTb 6onee akTyanbHbl [N CMeLUuanncTos,
YUacTBYIOLUMX B Pa3paboTKe M MPOEKTNPOBa-
HUK 060pyAOBaHUA MK obpalLeHUn C Xnaga-
reHTamMmn BO BpPeMS MOHTa)a, 0OCNYXMBaHWS,
PEMOHTa 1 T. [i. 060pyA0OBaHNA.

BaHME B PaBHOW CTENeHW MPUMEHUMbI ANA
paboTbl C 6ONbLIMHCTBOM XNaAareHToB, HEeKo-
TOpbIe MHCTPYMEHTbI MOTYT CO3AaTb PUCK AnA
6e3onacHocT. Hanbonee cooTBeTCTBYyIOLiME
VHCTPYMEHTbI U 060pyLoBaHVe NpuBefeHbl B
Tabnuue 11.



© testolimited.com

PuicyHoK 21. [a30BbiIN feTeKTOp ANA
XflapgareHTa - ammmaka (R-717)

olf Hihren

PucyHok 24. O6pa3eL 3aLUMTHOIO KOCTIOMa

PucyHok 23. O6paseL npucnocobneHuin ana
3aLMTbl OPraHoB fbIXaHnA ans pabotbl cR-717
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Tabnuua 11. HCTpyMeHTbI 1 060py[oBaHUe, NpUMeHsAeMble Npu paboTe ¢ ammuakom (R-717)

Teuenckatenu

MaHomeTpuyeckuii KonnekTop
C KOMJIEKTOM LUSIAaHOB C OT-
cekartenamu

Bakyymmetp

BakyyMmHbIln Hacoc

MepexofHVKM K 6annoHam ¢
XnafgareHTom

BannoH ana c6opa n xpaHeHua
XnapareHTa

CraHuua c60pa XnagareHta

CpepcTBa HAMBUAYaNbHOW
3alWmnTbl

JlonXHbl ObITb 3NEKTPOHHBIMU 1 MPeAHa3HaYaTbCA ANA NPUMEHEHNA C
R-717 (PncyHok 15).

MaTepuanbl fOMKHbI 6bITb COBMECTUMbI € R-717, [OMKHbI BblAEPXKMBaTb
MaKCMManbHOe JaBfieHNe U, ecivi NPU6op SNEKTPOHHBIN, AOMKHbI 6bITh
NPUroAHBIMW ANA NPUMEHEHWSA B NpucyTcTBUM R-717 (PrcyHoK 16).

MaTtepuanbl 4OMKHbI 6bITb COBMECTUMSbI € R-717.
Mpunbop fonxeH 6biTb NPUroAeH ANA NPUMEHeHNA B npucyTcTeumn R-717.

Ob6ecneyunTb Hanuume COOTBETCTBYIOLLEro nepexogHuka, 4yTO6bI rapaHTu-
poBatb 6e3onacHoe n3BneyeHme XnajareHTa u3 6annoHa

[lonxHa 6bITb MapKPOBKa C yKa3aHeM MaKCManbHOro AaBneHns
R-717, npepynpeauTenbHble HAANMUCY, U JOMXKEH 6bITb U3 MaTepuana,
coBmecTumMoro ¢ R-717. Takxe cnepyeT cobnioaatb npasuna obpalyeHus
c 6annoHamu, copgepKaliymu xnagareHT (PucyHok 21, PucyHok 22)

[lonHa 6bITb MpUrofgHa anA nprmMeHeHus ¢ R-717 (PucyHok 26)

MoM1MO 06bIYHbBIX CPEACTB UHANBMAYaNbHON 3aLMTbI, B 3aBUCMMOCTU
OT KONMYeCTBa XNafareHTa, AoJKHa 6bITb 0becneyeHa cneuyanmsmn-
poBaHHasA 3aluTa AblxaTeNlbHbIX NyTei (M30nnpyloLne KacceTHble
pecnvpaTopbl Unu gbixatenbHble NprU6opbl). MOMUMO 3TOro AoMmKHa
6bITb 3aLLMTHaA OAeXAa - MMLEBbIE WWTKIN C MPO3PaYHbIM KO3blIPbKOM,
rasoHenpoHuLaeMble OUYKW, TEPMOV30NIMPYIOLLME NepyUaTKK, 3aLUMUTHbI
KOCTIOM 1 KanioLOH, HernpoHuuaemble ana R-717, n pe3nHoBble canoru.
Takxe Ayw nnm BaHHaA ana 6e3onacHoCcTy, U GOHTaHUMK ANA MPOMbIBKM
rna3 (PucyHok 27, PucyHok 28, PucyHok 29).
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Kak BugHO u3 Tabnuubl 6, HECMOTPA Ha
TO, UTO €CTb HEeCKONbKO XNlafareHToB C AaB-
neHneM, npesbllwaowmm aasneHve MXOY-22,
GONMbLUMHCTBO M3 HMX MOMajaloT B AManasoH
[ABNEHNI C MpeBbleHNeM He 6Gonee 50%.
[Mpun 3TOM anbTepHaTUBHbIN XNagareHT - ABYO-
Kncb yrnepopa (R-744) nmeet cylectBeHHo 60-

O6was oueHKa pucka

Bce xnapareHTbl, paboTalolyye nog AaBneHu-
em (T.e., Bblwe atMocdepHoro 1,01 bap, abc.),
onacHbl B MnaHe ObICTPOro BbicBOGOXAEHUA
AaBNeHNA U3-3a CJTy4aliHOrO BCKPbITUA WK
MOMIOMKN KOMMOHEHTOB, paboTallmx nog,
AaeneHvem. Takoe BbICBOGOXAEHNE MOXeT
BbI3BaTb TPABMATV3M 113-32 HEMOCPEACTBEHHO
B3PbIBHOW BOJIHbI MM (4Yalle BCEro) OCKos-
KoB. XnagareHTbl, paboTatowme nog BbICOKAM
AaBneHueMm, CnocobHbl MPUYMHATL U HAMHOTO
6onblumniA Bped (MpU MPOYMX PaBHbIX YCno-
BUsAX). Ha pucyHke 25 npuiBefieHbl OCHOBHble
3Tanbl OLEHKM pUCKa BeLLecTB, paboTamoLmx
nog AasneHviem. MpUHUMNMANbHO BaXHO Ans
BCEX X/1aflareHTOB YCTAHOBUTb MaKCUMasbHblii
YpOBeHb flaBneHus, Npu KoTopom byaeT pabo-
TaTb 0OOPYAOBaHWE WK €70 KOMMOHEHTbI, 1

Nee BbICOKOE flaBNeHne — 06bI4HO B LeCTb pa3
Bbilwe. Y Apyrux, Hanpumep, R-410A n rdy-32,
[aBfieHVe 3HauNTeNbHO Bbille, YeM TO, K KOTO-
pomy npuBbIKAK paboTatowwme ¢ MTXOY-22, Tak
4TO yAeneHue BHAMaHNA BONPOCaM AaBneHns
BCE ellle aKTyaNnbHO.

nocre 3Toro CNpoeKTMpPoBaTb Tpybonposog u
€ro KOMIJIeKTyioLmMe, KOTopble CMOTYT Bblaep-
XaTb Takoe faBfieHue (C yUYeTom acrneKkToB 6e3-
onacHocTw). JTio6oin HenpeaBUAEHHbI PEXUM
paboTbl, KOTOPbIA MOXET NPUBECTM K JOMON-
HWUTENbHOMY MOBbIWEHWIO [aBNeHUsA, cregyet
perynupoBaTb Npu NoMoLLY NpefoXpaHuTeb-
HbIX YCTPOWCTB, KOTOpble CMOryT 6e30macHo
0CTaHOBWTb paboTy unm cOpocUTb AaBneHune.
Takum o6paszom, nocsie OLUEHKU pucKa Heob-
XOAVMMO ONpefennTb W BHeLPWUTb Mepbl Mo
CHUXKEHWIO PUCKA, YTOObI 136exaTb MM Mu-
HMMU3MPOBaTb BEPOATHOCTb HEXENATENbHDBIX
nocneacTsnin. B ocHOBHOM, Ans XnafareHToB,
paboTatoLLux Mo BbICOKMM AaBneHneMm, Tpeby-
toTCA BceobbemioLme Mepbl Mo yperynmposa-
HUIO NOCNEeACTBUN.
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NneHTdMKaLMA OnacHbIX BeLlecTs

L2

LWar 1. HeponyweHune
BbIOPOCOB Mog,
ype3mepHbIM AaBSIEHNEM

Xapa KTepun3auna MakCUmMaibHO
AOCTUXNMOro AaB/ieHnA

v

[ocTpoeHue cuctembl, BbiaepKMBatoLLen
MaKCUManbHOE faBfeHne

Lar 2. YcTpaHeHune
NPUYNH aHOMasIbHOrO
NOBbILIEHWUA AaB/IEHUA

Lar 3. OrpaHuyeHne
nocneacTeumn
aHOMasIbHOro AaBneHns

PucyHoK 25. OcHOBHble 3Tanbl OL@HKM p1cKa BbICOKOrO AaBNEHNA

Tpe6oeaHu,q KNnpoekKmuposaHuro XOJI00UJIbHbIX cUCMeEM
B cnyuae xnagareHToB, paboTalowmx nog Bbl-
COKMM [iaBneHneM, COOTBETCTBYLWMe Tpebo-
BaHUA K MPOEKTNPOBaHMIO (NpeBblllakoLyye
00bluHble TPEOOBaHMS K OObIYHBIM XnajareH-
Tam) MOXXHO HaliTI B pernameHTax, CTaHaapTax,
MPaKTUYECKNX PYKOBOLACTBAX W MPOMBbILLIEH-
HbIX AVPEKTMBAX. B 3TUX NCTOYHMKAX onmcaHbl
cnegylolme OCHOBHble BOMPOChI, TpebyioLme
peLueHms:

rapaHTUA BbICOKOW repMeTUYHOCTN CUCTEM.
NPOEKTUPOBaHME KOMMNEKTYIOWMUX 1 Tpy-
60OMNpPOBOAOB, BbIEPKMBAIOWMX [aBleHue
BblLLEe 0ObIYHOrO
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TWaTenbHbIN NOAGOP U NpPUMEHeHWEe Ao-
NOSIHUTENbHBIX MPU6GOPOB 0becneymBato-
mx 6e30MnacHOCTb paboTbl NoA AaBNEHNEM
(orpaHunymMTeNbHbIE BbIKAOUYATENN faBAEHUA
1 KNnanaHbl copoca AaBneHuns)

NpYMeHeHNe HeobXoaUMbIX Npeaynpesu-
TENbHbIX HAAMUCEN Ha JOCTYMHbIX KOMMO-
HEHTaX CUCTEMbI, YTOOblI TEXHUKM 3Hanu o6
OMacHOCTY (HanmprMep, 3HaK BbICOKOTO [aB-
neHus Ha obopyaoBaHuMK)

BK/IlOUEHMe Heobxoammon uHdopMaLmm
0 pabouyem [aBNeHNM B [OKYMEHTALMIO MO
MOHTaXy 1 3KCryaTauum



OcHosHaAa memamuka oby4eHus

Kak ynomuHanocb paHee, Becb nepcoHan, 3a-
[IeICTBOBaHHbIA Ha BCEX 3Tamax WCMoNb30-
BaHMA 0OOPYAOBaHUA Ha MPOTAXEHUM CPOKa
€ro 3KCnnyaTaLuu, JOMmKeH NPonTn obyuyeHue:
PabOTHMKM 3aBOAA, VHXEHEepbl MO CUCTEMO-
TEXHUKE U TEXHUKM Ha MecTax, Mo pagy Tem
(B mononHeHue K obwmmM Bonpocam 6esonac-
HOCTW WCMOMb30BaHUA BCEX X/afareHToB).

B Ttabnuue 9 npepctaBneH MpUMEPHbINA

nepeyeHb 06X TEM, MO KOTOPbIM NMPOBOAMUT-
cA obyyeHvie NepcoHana, 3aAeCTBOBaHHOTO B

UHcmpymenmel u o6opydosaHue

BakHO, UTOObI TEXHWKMN U UHXEHepbl, paboTa-
loLMe HEMOCPEeACTBEHHO C XNafareHTamm nog
BbICOKUM [jaBfieHNeM, MOMb30BaNNCb AOCTYM-
HBIMW 1 COOTBETCTBYIOLUMMI UHCTPYMEHTaMM
1 obopyaoBaHueM. HecMoTps Ha To, UTO 3aya-
CTyl0 onpefeneHHble UHCTPYMEHTbI 1 060py-

MCNONb30BaHMK U obpalleHun C XnafjareHTa-
MK, PaboTaOWVUMN NOA BbICOKUM AABNEHUEM.
Kak npasuno, Becb NepcoHan JOomKeH NponTy
00yueHMe OCHOBHbIM MpUHUMNAM pPaboTbl,
TOrAa Kak oTgeNibHble TeMbl MOTYT ObITb Gonee
aKTyaslbHbl AN CMeLManncToB, Y4acTBYOLMX
B pa3paboTKe 1 NPOEKTMPOBaHNM 060pynoBa-
HUA UK o6paLLeHnN C XafareHTamn Bo Bpe-
MfA MOHTaXa, 00C/yKMBaHWA, PEMOHTa U T. .
obopyaoBaHus.

[OBaHMe B PaBHOW CTEMeHN MPUMEHUMbI 41
pPaboTbl C 6OMbLIMHCTBOM XNafAareHToB, HEeKo-
TOpble MHCTPYMEHTbI MOTYT CO3AaTb PUCK ANA
6e3onacHocTn. Hambonee cooTBeTCTBYIOLME
VHCTPYMEHTbI U 060pyfoBaHMe NprBeseHbl B
Tabnuue 12.

PuicyHoK 26. [a30BbiN fleTeKTOp ANA
XnapareHTa - guokcuga yrnepoga (R-744)

© INFICON
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PucyHok 27. Konnektop
MaHOMeTpUYecKmii Ana paboTbl ¢
/ R-744 (no 160 6ap)

<

© panimpex.com

© E.Clark

PucyHok 28. bannoH gna cbopa PucyHok 29. OcHoBHble CpeACcTBa 3aLMTbl — OYKM 1
XnagareHTa nepyatku
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Ta6nuua 12. HCTpyMeHTbI 1 060pyAOBaHME, MPUMeHAeMble NpU paboTe ¢ xafjareHTamm nog

BbICOKMM faBneHnem

Teuenckatenu

MaHomeTpuryecKkunin Konnektop
C KOMMJIEKTOM LUAHIOB C OT-
ceKatenamu

MepexoaHWKM K 6annoHam ¢
XnagareHTom

BannoH ana cbopa 1 xpaHeHus
XnagareHTa

LLnaHr ana Bbinycka xnafgareHTa

CraHuus c6opa v peynkivHra
XnagareHTa

CpepacTBa MHAMBUAYANbHOW
3aWuThl

PucyHok 30. OrHetywutenb

Jlo/mKHbl 6bITb 3N1IEKTPOHHBIMU U MPeAHa3HaYaTbCA ASA NPYMEHEHNA C
COOTBETCTBYIOLMMU XNagaareHTamm (PucyHok 15).

MaTepuanbl AONMKHbI BbIAEPXKMBATb MaKCMManbHoe faBnexue. B HacTo-
fAlliee BPeMA 417 OYEHDb BbICOKOTO AABMIEHNA HE CYLLECTBYET LIMGPOBbIX
mogenen (PucyHok 17).

06ecneunTb HaMUMe COOTBETCTBYIOLLETO NEPEXOAHMKA, UTOObI rapaH-
TVpOBaTb Ge30MacHoe K3BNeYeHvie XiafareHTa 13 6annoHa

JlomkHa 6bITb MapKMPOBKa C yKa3aHNeM MaKCManbHOro AaBneHus
NPUMEHAEMOTO XN1afiareHTa U NpeaynpeanTeNbHbIMU HaZNUCAMY O
BbICOKOM AaBneHun (cm. Takxe Tabnuuy 10). Takxke cneflyet cobniofatb
npaswvna obpalieHna ¢ 6annoHamu, coaepXxalyumm xnagareHt. (PucyHok
21, PucyHok 22).

Mo NpuyrHe He3HAUNTENIbHOTO BO3AENCTBUA NPAMbIX BbI6POCOB R-744
Ha OKpy>KaloLLyto cpeay, O6LLEeNPUHATO BbINOIHATD BbiMyCK B aTMOC-
depHbI BO3ayX BMeCTo cbopa. B 3ToM criyyae BEHTUNALMOHHDIN WNaHT
LLOMXKeH 6bITb AOCTAaTOUYHOW ANNHBI A1A BbINYCKa BellecTBa B 6e3onac-
HOE MeCTO Ha OTKPbITbI BO3AYX.

[JonxHa 6bITb npurogHa anAa npuMeHeHuA C COOTBETCTBYOLWLUM TUMOM
XnagareHta 1 Oo/TKHa 6bITb NpPaBUIbHO CMNPOEKTNPOBAHa, YTOObI Bbl-
Aep>KaTb BbICOKOE AaBJieHNe XlafareHTa.

CraHpapTHble CPeACTBa - 3alUMTHbIE OYKYM M NepyaTKu (PUcyHOK 23)

OcTopoxxHo!
AMMuak

PucyHok 31. [penynpeantenbHble HAANUCK/3HaKM
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Ta6nuua A1. CBoaHble AaHHblIEe 06 OIHOKOMMOHEHTHBIX X/lafjareHTax
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Tabnuua A.2. CBoaHble JaHHbIe O 3e0TPOMHbIX CMECSX X1aAareHToB

W

(€w/3) UNH
(L3L 00L) LI
(tav 07) LU

(9% ©22BW)
eLHalelfewx ge130)
(€w/23) MHU/MTU
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o
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n
nla

794 NIaHdBUANBLO
(Do) MMhesHaHOY edAL
-edauwa) /julod a|qqng

MLIOHIBLIOEDQ D.LY

R-22/152a/124

RAOTA (o0 sa0) 944 344288 010 NE Al 1100 3500 002
R-4018 &12%//115123//;%) 928 357-308 011  NF Al 1200 3800 003
RA401C gg%//‘fszg//;zz‘(‘n 101 -305-238 0083 NF Al 880 2800 002
R-402A ?6(1]%%23/%/;3) 1015 492470 027 NF Al 2700 5800 001
R-4028 g;ésézg/oﬁ/gg) 947 472449 024  NF Al 2400 5600 002
R-403A ?5%)9/%23//223%) 9 -440/423 024 0480 A2 3100 5300 003
R403B [‘5%9/2223//3291%) 1033 438423 029 NF Al 4500 5600 002
R-404A 2‘135/2‘243/34/ 843 976 466/458 052  NF Al 4200 6600
R-406A gg%//i‘)gfﬂgb 899 327235 014 0302 A2 1800 5000 004
R-407A ?Zg%//zzos(;}:gg) 901 452387 031  NF Al 2100 4500
R407B 23%//%56}2333) 1029 468424 033 NF Al 2800 5400
R407C :‘zgf)//’zzssé};;g) 862 438/367 029 N Al 1700 4100
R-407D 22%712556}73:3) ol 394327 025 NF Al 1600 4000
R-407E ?Zgé/;ésé}ggg) 838 -428/356 027  NF Al 1500 3900
R407F gg%’;ﬂ} j;g) 81 461/397 032 N Al 180 4200
R-408A ?7‘015‘2‘:/3437/3 8§ 455450 033  NF Al 3400 6200 002
R-409A ?6320//‘2%546};‘32) 974 354275 012 NF Al 1500 4400 003
R-4098 ?6%//122546};‘;2) 9%7 -365-297 012 NF Al 1500 4400 003
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R-410A
R-410B

R-411A

R-411B

R-412A

R-413A

R-414A

R-414B

R-415A
R-415B

R-416A

R-417A

R-4178

R-417C

R-418A

R-419A

R-4198

R-420A
R-421A
R-421B

R-422A

(95 ©22BW)
elHaJelfewx ge1>0)

R-32/125 (50,0/50,0)
R-32/125 (45,0/55,0)

R-1270/22/152a)
(1,5/87,5/11,0)

R-1270/22/152a
(3,0/94,0/3,0)

R-22/218/143b
(70,0/5,0/25,0)

R-218/134a/600a
(9,0/88,0/3,0)

R-22/124/600a/142b
(51,0/28,5/4,0/16,5)

R-22/124/600a/142b
(50,0/39,0/1,5/9,5)

R-22/152a (82,0/18,0)
R-22/152a (25,0/75,0)

R-134a/124/600
(59,0/39,5/1,5)

R-125/134a/600
(46,6/50,0/3,4)

R-125/134a/600
(79,0/18,3/2,7)

R-125/134a/600
(19,5/78,8/1,7)

R-290/22/152a
(1,5/96,0/2,5)

R-125/134a/E170
(77,0/19,0/4,0)

R-125/134a/E170
(48,5/48,0/3,5)

R-134a/142b (88,0/12,0)
R-125/134a (58,0/42,0)
R-125/134a (85,0/15,0)

R-125/134a/600a
(85,1/11,5/3,4)

W

298 MI9HdBLANBLO

72,6
75,6

824

96,9

101,6

81,9
70,2

11,9

106,7

13,1

103,7

84,6

109,3

105,2

101,8
11,7
116,9

1136

(2,) MmhesHaHoY edAL
-edauws] /yuiod 3|qqng

-51,6/-51,5
-51,5/-51,4

-39,7/-37,2

-41,6/-41,3

-36,4/-28,8

-29,3/-27,6

-34,0/-25,8

-34,4/-26,1

-37,5/-347
-23,4/-21,8

-23,4/-21,8

-38,0/-32,9

-44,9/-41.5

-32,7/-29,2

-41,2/-40,1

-42,6/-36,0

-37,4/-315

-25,0/-24,2
-40,8/-35,5
-45,7/-42,6

-46,5/-44,1

58

(€W/33) YHU/ATU

0,42
0,43

0,074

0,044

017

0,10

0,096

0,19
0,15

0,064

0,057

0,069

0,18
0,28
0,33

0,29

(Ew/21) GUNH

NF
NF

0,186

0,239

0,329

0,375

NF

NF

0,188
0,13

NF

NF

NF

NF

0,31

0,25

NF
NF
NF

NF

WNLJ0HIRLIOEDQ JdeLrY

Al
Al

A2

A2

A2

A2

Al

Al

A2
A2

Al

Al

Al

Al

A2

A2

A2

Al
Al
Al

Al

(L3Lr 00L) LI

2100
2200

1600

1700

3000

2000

1400

1300

1500
560

1000

2300

3000

1700

1700

2900

2300

1400
2600
3100

3100

(tav 07) LU

4400
4600

4700

5000

5800

4000

4100

3900

4500
1700

3000

4800

5700

4200

5100

5600

4900

4000
5200
5900

5800

0,03

0,03

0,02

0,03

0,03

0,03
0,009

0,008

0,03

0,007
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R-422B

R-422C

R-422D

R-422E

R-423A

R-424A

R-425A

R-426A

R-427A

R-428A

R-429A

R-430A
R-431A
R-432A
R-433A
R-433B
R-433C

R-434A

R-435A
R-436A
R-436B

R-437A

R-438A

(9% 3228W)
eLHalelfewx ge130)

R-125/134a/600a
(55,0/42,0/3,0)

R-125/134a/600a
(82,0/15,0/3,0)

R-125/134a/600a
(65,1/31,5/3,4)

R-125/134a/600a
(58,0/39,3/2,7)

134a/227ea (52,5/47,5)

R-125/134a/600a/600/601a

(50,5/47,0/0,9/1,0/0,6)

R-32/134a/227ea
(18,5/69,5/12)

R-125/134a/600/601a
(5,1/93,0/1,3/0,6)

R-32/125/143a/134a
(15,0/25,0/10,0/50,0)

R-125/143a/290/600a
(77,5/20,0/0,6/1,9)

R-E170/152a/600a
(60,0/10,0/30,0)

R-152a/600a (76,0/24,0)
R-290/152a (71,0/29,0)
R-1270/E170 (80,0/20,0)
R-1270/290 (30,0/70,0)
R-1270/290 (5,0/95,0)
R-1270/290 (25,0/75,0)

R-125/143a/134a/600a
(63,2/18,0/16,0/2,8)

R-E170/152a (80,0/20,0)
R-290/600a (56,0/44,0)
R-290/600a (52,0/48,0)

R-125/134a/600/601
(19,5/78,5/1,4/0,6)

R-32/125/134a/600/601a
(8,5/45,0/44,2/1,7/0,6)

W

398 NIGHdBLANSLO

108,5

1134

1099

109,3

1084

90,3

101,6

90,4

107,5

50,8

64
488
428
835

43,6

105,7

49
493
49,9

103,7

99,1

(,) MmheoHaiHoY edAL
-edauwa)] /U104 3|qgng

-40,5/-35,6

-45,3/-42,3

-43,2/-38,4

-41,8/-36/4
-242/-23,5

-39,1/-333

-38,1/-31,3

-28,5/-26,7

-43,0/-36,3

-48,3/-47,5

-26,0/-25.6

-27,6/-274
-43,1/-43,1
-46,6/-45,6
-44,6/-44,2
-42,7/-425
-44,3/-43,9

-45,0/-42,3

-26,1/-25,9
-34,3/-26,2
-33,4/-25,0

-32,9/-29,2

-43,0/-36,4

59

(EW/33) HU/ATL

0,30

0,10

0,27

0,083

0,29

0,098

0,10
0,10
0,0021
0,0055
0,025
0,006 6

0,32

0,09
0,073
0,071

0,081

0,079

(Ew/2) GUNH

NF

NF

NF

NF

NF

NF

NF

NF

NF

NF

0,052

0,084
0,044
0,039
0,036
0,025
0,032

NF

0,069
0,032
0,033

NF

NF

WN1J0HJBLOERQ ddeLry

Al

Al

Al

Al

Al

Al

Al

Al

Al

Al

A3

A3
A3
A3
A3
A3
A3

Al

A3
A3
A3

Al

Al

(L3Lr00L) LU

2500

3000

2700

2500

2200

2400

1500

1400

2200

3700

21

120
46
16
4
48
42

3300

30
12
12

1700

2200

(tar 07) U

5100

5700

5300

5100

4500

5000

3700

3900

4600

6300

77

430

5800

110
43
45

4200

4700
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R-439A

R-440A

R-441A

R-442A

R-443A

R-444A

R-444B

R-445A

R-446A

R-447A

R-448A

R-449A

R-450A
R-451A
R-451B
R-452A

elHIJelTewx ge130)

R-32/125/600a
(50,0/47,0/3,0)

R-290/134a/152a
(0,6/1,6/97,8)

R-170/290/600a/600
(3,1/54,8/6,0/36,1)

R-32/125/134a/152a/227ea
(31,0/31,0/30,0/3,0/5,0)

R-1270/290/600a
(55,0/40,0/5,0)

R-32/152a/1234ze(E)
(12,0/5,0/83,0)

R-32/1234ze(E)/152a
(41,5/48,5/10)

R-744/134a/1234ze(E)
(6,0/9,0/85,0)

R-32/1234ze(E)/600
(68,0/29,0/3,0)

R-32/125/1234ze(E)
(68,0/3,5/28,5)

R-32/125/1234yf/134a
/1234ze(E) (26/26/20/21/7)

R-134a/125/1234yf/32
(26/25/25/24)

R-1234ze(E)/134a (58/42)
R-1234yf/134a (89,8/10,2)
R-1234yf/134a (88,8/11,2)
R-1234yf/32/125 (30/11/59)

W

724 NiaHdBUANBLO

71,2

66,2

483

81,8

43,5

96,7

72,8

103,1

62

63

86,4

874

108,7
12,7
1126
103,5

(D) UnnesHaTHON edAL
-edauwa] /3uiod 3|qqng

-52,0/-51,8

-25,5/-24,3

-41,9/-20,4

-46,5/-39,9

-44,8/-41,2

-34,3/-243

-44,6/-34,9

-50,3/-23,5

-49,4/-44,0

-49,3/-44,2

-45,9/-39,8

-46,0/-39,9

-23,4/-228
-30,8/-30,5
-31,0/-30,6
-47,0/-43,2
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(€W/231) JHU/ATU

0,34

0,14

0,006 3

0,33

(Ew/23) QUNH

0,304

0,124

0,032

NF

WU1JO0HIRLOEDQ JdeLry

A2

A2

A3

Al

A3

A2L

A2l

A2l

A2l

A2L

Al

Al

Al
A2L
A2l

Al

(tawrooL) LIIL

2000

170

56

1900

93

310

120

480

600

1400

1400

570

140

150
2100

(tavr 0z) LU

4200

590

20

4200

330

1100

350

1700

1900

3100

3200

1600
390
430

4000



Ta6nuua A.3. CBogHble iaHHble 06 a3e0TPOMHbIX CMECAX X/1aflareHTOB

W

(EW/3) MHU/SITU
(€w/231) GUNH
(3w o0L) LU
(3 07) LU

o
=3
o
@
x
)
e
o
x
s
o
x
S
)
pl
EY

eLHlelfelX ge130)

398 NI9HdBLAN3LO
(J,) unedHITHON edAL
-edauwa] /julod 3jqqng

MLIOHIBLIOEDQ JdeLrY

R-500  R-12/152a(73,8/26,2) 993  -33,6/-336 0,12 NF Al 7600 8100 0,5
R-501 R-22/12 (75,0/25,0) 931 -40,5/-40,3 0,21 NF Al 3900 6700 0,2
R-502  R-22/115(48,8/51,2) 1116  -453/-450 033 NF Al 4600 5600 0,1

R-503  R-23/13(40,1/59,9) 87,2 -88 ND NF Al 13000 11000 0,6
R-504  R-32/115(48,2/51,8) 792 =57 0,45 NF Al 4100 4200 0,1

R-507A  R-125/143a (50,0/50,0) 989  -47,1/-47, 0,53 NF Al 4300 6700

R-508A  R-23/116(39,0/61,0) 100,1  -87,4/-874 023 NF Al 12000 9200

R-5088B  R-23/116 (46,0/54,0) 954  -87/4/-87,0 0,2 NF Al 12000 9400

R-509A  R-22/218 (44,0/56,0) 124 -40,4/-40,4 0,38 NF Al 5800 6100 0,01
R-510A  R-E170/600a (88,0/12,0) 472  -252/-252 0,087 0,056 A3 33 9.8

R-511A  R-290/152a (95,0/5,0) 448  -4218/-42,1 0,092 0,038 A3 12 44

R-512A  R-134a/152a (5,0/95,0) 672  -24,0/-240 0,14 0,124 A2 210 710

R-513A  R-1234yf/134a (56/44) 1084 29,2 Al 600 1700
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KOHTAKTHAS NTH®POPMALUA

MunucreperBo 3k0HOMUKH Kbipreizckoi Pecnyonkn
Kouneiz [yitieena

I'naBHBIN crieuaIuCT

Tenedon: +996 (312) 621 190

dakc: +996 (312) 661 837

E-mail: duisheeva@mail.ru

I'ocynapcTBeHHasi TAMOKeHHAsl CJIyK0a

npu IpaBurenscree Kniproizckoii Pecnyoauku

I'yne3ar lllepanuesa

HavanpHuk ynpasieHus: opraHu3alii TaMOKEHHOTO KOHTPOJIS
Tenedon: +996 (312) 510 889

dakc: +996 (312) 510 891

E-mail: guotd1@customs.gov.kg

I'ocynapcTBeHHOE areHTCTBO OXPaHbI
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EBrennii bapbikua

['maBHBIN crieruanucT

Tenedon: +996 (312) 568 986

E-mail: jenia2004@mail.ru

O3oHoBbIi HeHTP KbIprei3crana
Mapc AmaHanues

PykoBogurens

Tenedon: +996 (312) 900 201
daxc: +996 (312) 900 204

E-mail: ecoconv@ozonecenter.kg

Koopaunanuonnsiii nentp FOHEIT

FOHEII otnen TexHOMOTHiA, MPOMBIIIUIEHHOCTH

1 DKOHOMUKH

Xansapt Kornnen

Pernonanshsliii koopaunarop (Bocrounast EBpona, KaBkas u
LenTpanbsHas A3us)

Tenedon: +33 1 4437 1432

®axc: +33 14437 1474

E-mail: halvart.koppen@unep.org
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