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PernameHTupoBaHue 03o0HopaspyLlaroLLl

Cpokn BbiBOAA
13 obpatleHums

X BELLECTB

MoHpeanbCK1Mi NPOTOKOS
«PasButble ctpaHbl ” (CtaTtbs 2)
CFC npounssoacTtso : 3anpet ¢ 1996
HCFC : CAP : 2.8%CFC g + HCFC, oo
3anpeT Ha npou3BoacTBo : 2020

EC (EC N° 2037/2000)
PernameHTnpoBaHne ncnonb30BaHus
HCFC
*HCFC B HOBbIX oxn.ycTaHoBkax. : 2001
«HCFCs B HOBbIX aBTOKOHAUL,.: 2001-
2004
HCFC gnsa scnenuBanusa : 2002-2004
HCFC gna tBepabix Y : 2003-2004
»CAP : 2.6%CFC, g + HCFC, ggq
followed by nejfx CAP reductions

——-

AnoHuna
* HCFC-22 : 2010
3anpeT B HOBOM 060pyaoBaHMM
HCFC-141b : 2004
HCFC-142b : 2010

CLUA
HCFC-22 : 2010
3anpeT B HOBOM 060pyaoBaHU
HCFC-141b : 2003
HCFC-142b : 2010

«CTtpaHbl Ctatbmn 5"

N MoHpeanbLCKuit NPOTOKOS

3anpet Ha CFC : 2010
3anpet Ha HCFC : 2040
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Cutyauus B EBpone : 3anpeThbl Ha XnagareHThbl
N

. CFC

0 31/12/2000 : 3anpeT Ha NCrnosib30BaHWE NS CEPBUCHOIO 06CnyXMBaHus
CYLLECTBYHOLLUNX CUCTEM

HCFC

0 MNpumeHenus, ans kotopbix HCFC yxe 3anpeweHbl K IPUMEHEHNIO HOBOM
obopyaoBaHUM :OOMaLLHANA XONoaunbHas TEXHMKA, MOBUNbHbIE KOHAULMOHEPDI
(aBTOMOGUNK, aBTOBYCHI, rPYy30BUKK, NOEe3aa) , ToproBasi CeTb, CKNaabl N XpaHunuua ,
obopyaoBaHune BxogHon mowHoctelo 150 KW 1 6onee

0 N3 noctaHoBneHns EC N° 2037/2000

0 01/2001 : 3anpeT Ha UCNonbL30BaHME BO BCEM HOBOM XONoAuIibHOM o6opyanoBaHuu u
CTauMoHapHbIX KOHOULUMOHEpPAX C oxnaxgatowen mowHocteto > 100 kW 3a ucknoyeHnem
obpaTMbIX KOHOMLUMOHEPOB - TEMSTOHACOCHbLIX YCTaHOBOK

0 07/2002 : 3anpeT Ha UCMosSib30BaHMe B HOBOM CTauMOHapHOM obopyaoBaHum Ans
KOHOVLUMOHMPOBAHUSA BO3yxXa C oxnaxgawowen mowHocteto < 100 kW

0 01/2004 : 3anpeT Ha UCMOSib30BaHME B HOBbLIX 0BpaTUMbIX KoHAUUMOHepax — THY

0 01/2010 : 3anpeT Ha ncnonb3oBaHue iHoBbix HCFC ans cepBucHoro obenykmeaHuns
CYLLECTBYHLLErO XONOoAUNbHOro U KoHANUMoHepHoro obopygosanus (01/2015 ans
BTOpMYHbLIX HCFC)
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Bbibop aonrocpo4Horo peleHus

« Kputepuin soibopa
0 JKcnnyaTaunoHHbIE KavyecTBa
0 [MpomMbilfiEHHOE NPOM3BOACTBO NPOAYKTa
0 besonacHoCTb (TOKCUYHOCTb, HEBOCMNIAMEHSEMOCTb)
0 BospgencTtsue Ha okpyxatowwyto cpeay (TEWI)

0 JlerkocTb B 0bpalieHumn

® OrpaHI/I‘-IeHI/IFl B NCIMOJ1b30BaHUN

0 Hanunuue npoaykra

O PerﬂaMeHTl/IpOBaHl/le B 3@aBUCMMOCTU OT CTPaHbI
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XonoaunebHoe obopynoBaHue: uctopusa sameHol CFC B

I
EBpone
JlereHpa :

CFC
[o MmoHpeanbckoro HCFC

npoTtokKkona HFC
HOBOE / \ CYLLECTBYIOLLEE
OBOPYAOOBAHUE OBOPYANOBAHUE

[10 KoHUa cpoka
CNy>Obl
obopyaoBaHus

.| R-404A | R-507
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[1oNroCcpoyYHble PeLUEeHUS . FORANE® 134a — 0CHOHbIE Kayecmea
S

o XapakTepucTUuKu

0 ODP=0, He TOKCM4HLIN , HE BocnnameHsowmmncs (A1)
0 Bbicokaga kputnyeckasa temrnepartypa

0 CuctemMbl CXOXM ¢ cuctemamm, padotatowmmm Ha CFC-12, coBMECTUMbI C
macnammn POE unun PAG

. [lpumeHeHune

0 BbblITOBOE M HEKOTOPbIE BUABbI KOMMEPYECKOro X0NnoaunbHOro ooopyaoBaHus
0 [NpoMbIWNEeHHOCTb

0 MobunbHble KOHOMUMOHEPHLI BO34yXa
0 KoHauuuoHmnpoBaHue bonbLlwmx npocTtpaHcTB (Ynnnepbl oT 200 kW n bonee)
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[1onrocpoyYHble pPeLleHUsA : FORANE® 404A — ocHoeHble kavecmea
S

« XapaKkTepucCTUuku

0 ODP=0, He Tokcu4yeH He BocnnameHsietca (A1/A1)

0 Okono aseotponHas cmecb HFC-125, HFC-143a n HFC-134a
(44, 52 n 4 Bec %)

0 CoBmectum ¢ macnamvmum POE

. [lpumeHeHune

0 LWupokoe ncnonb3oBaHne B KOMMEPHYECKOM U NPOMbILLNIEHHOM HMU3KOTEMMNEPaTYPHOM
obopynoBaHuu (3ameHa R-502) ; ogobpeH ceTammn cynepmapKkeToB ASs
LEeHTpann3oBaHHOM CUCTEMbI OXNaX4EHUS U KOHANULMOHMPOBaHUSA

0 loTeHuman ucnonb3oBaHMA B Bogooxnaxagatowmx dmunnepax (200-350 kW), nepsble
noaobHble cucTeMbl co3gaHbl B 1997 roay
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XonogunbHaa NPOMbILLNEHHOCTb— BbIBOA
S

« HonrocpoyHble peweHus (Honb-ODP) ansg 3ameHbl ctapbix CFC n R-22 tenepb
ecTb: R-134a n R-404A vnn R-507

[J MproputeTHas 3agada — BbiBeCcTu N3 obpaileHnsa CFC nytem nx 3ameHbl Ha
HCFC (takue kak FX 56 n FX 10 B cywiecTByoLLnxX cuctemMax ) unm
HFC, 6onee 6e3onacHbIX HA 030HOBOrO CMos

. XonogwunbHasd MPOMbILLJTEHHOCTb CeroaHA HanpasideT CBOU YCUITNA Ha
ycoBepweHcTBOBaHNE CUCTEM U MNOBbILLEHUE GC*)CbeKTI/IBHOCTI/I XNnNagareHTtoB .

0 OOHapyxeHue yTeyek

0 YTmnusauusa um NOBTOPHOE NUCMOJ1Ib30OBaAaHUNE

[1 CokpallueHne BO3OeUCTBUA HA OKPYXKaloLLyHo cpeny
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KoHOUUMOHUPOBaAHME BO3yXa : CTAHOAPTHbIE BAPUAHTHI
SAMEHbBI! R-22 B EBPOTIE N

. KpynHbie nponsBogmMTenn CUCTEM KOHOULMOHUPOBAHUA BO3ayXa
ogobpunnun OONrocpoyHyo 3ameHy R-22

Oxnaxa.
MOLuHocmlEW 1 S 30 200 400 1000+ .
R-22 R-22 | R-12
R-410A
JlonacmHou, crnuparsbHbIU
R-407C

JlonacmHol, cnupasbHbIU, pesepcusHbIll, BUHMOB8OU

R-134a

pesepcusHbIl., UHMOBO0U, UeHMPObeXHbIU
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3ameHa R-22 B cucremax KoMgOpPTHOro
KOHOULMOHUPOBaHUSA BO3ayXa ==

. [locne MHOro4YncneHHbIX TECTOB, NPOBEAEHHbIX NPOU3BOAUTENSIMN, CAMbIM
6naronpusTHbIM Ans 03oHoBoro cros npusHaH : FORANE® 407C

0 3eoTponHasa cmecb HFC-32, 125, 134a B 23, 25, 52 % BECOBOM BbIpaXXeHUN

0 ODP =0, He ropoy , HE TOKCUYEH

0 JKcnsyaTauMoHHble Xap-Kn U gaBreHne cxoxu ¢ R-22 : BO3MOXHO ero
ncnonb3oBaHune B cuctemax ¢ R-22 ¢ macnom POE nnn PVE

o [lpnmMmeHeHune

0 Kommepyecku goctynHoe B EBpone obpynoBanme R-407C (CTauMOHapHbIE U Nnerkme
KOMMEpPYECKME CUCTEMbI KOHONULMOHNPOBAHMNA BO34yXa) C NIENKUMU repMETUYHbIMN U
nony-repMeTUYHbLIMK KOMNpeccopaMmn Ansa ckopewnwero BoiBoga u3 obopota R-22

0 Bo3moxHasi onTMMmn3auns xapakTepucTuK SKcrnyaTaumum B NPOTUBOTOYHbIX
TennoodbMeHHUKax
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AnbTepHaTUBHbLIXA XNaaareHT BbICOKOro AaBneHua ans

KOMMOPTHBIX CUCTEM KOHAULNOHNDOBANVT BOSHYRE T .

o [na HebornbLnX CUCTEM KOHOULMOHMPOBAHUSA BO3ayXa Obina nsyvyeHa
BO3MOXHOCTb Ucnonb3oBaHusa apyroro npoaykta : FORANE® 410A

0 Cmecb HFC-32n HFC-125 B 50, 50 % no Becy
0 ODP=0, He TokcuuyeH, He roptod (A1/A1)

0 Bornee Bbicokag oxnaxaaroLiasa crnocobHOCTL a Takke 6Honee BbiCOKOe AaBneHne
yeMm y R-22 (+ 50%) : moamndumkaumm B KOHCTPYKLMN CUCTEMDI

. [lpnmeHeHune

0 3amMeHa R-22 B HOBbIX BO34YyLIHbIX 1 BOASHbIX Ynnnepax ot 2 go 20-30 kW
N3-3a gaBrneHus petpodut cnctem ¢ R-22 HeBO3MOXEH

O |_|p06ﬂeMbI C Hariminmem CoCtaBidAloWLNX CMECHU

0 WHtepec B CLLUA n AnoHuu, , orpaHnyeHHbIW NHTepec B EBpone
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CrtauunoHapHble KOHAMLUMOHEPLI BO3ayXa: 3ameHa R-22 B
EBporIe |

« Y€ CYLLEeCTBYIOT JONrOCPOYHbIE PELLEHMS :

0 R-134a gnga Bo3ayLHbIX M BOASAHLIX YnninepoB MolwHocTeio 150-200 kW,
paboTarLmx Ha BUHTOBbIX UK LEHTPODEXHLIX KOMMNpeccopax

0 R-407C: Ha4yaTo cepumnHoe Npon3BOACTBO CUCTEM C HU3KOW N CpedHEN BXOOHOW
MOLLHOCTbLIO (npsimoe pacwupeHune) —ot 2 go 350 kW -, ans Bo3gyLlwHbIX U BOASHbIX

YUnnepoBs

0 R-404A moxeT ObiTb ncnonb3oBaH B anana3oHe 200-400 kW ana cumctem ¢ BOASAHbIM
oXnaxaeHnem

0 R-410A: BegeTcst Hay4YHO-UccnegoBaTenbckas paboTta no BHeAPEHUO B TedeHne 3-5
feT 3TOro NpoAykra Anga cTaunoHapHbIX CUCTEM (PEBEPCUBHbLIX UMK HET)
oxnaxpatLen mowwHocTbio oo 30 kW

« R-22 npoponxaeT octaBaTbCs BaXXHbIM BELLIECTBOM AJ19 HEKOTOPbLIX HOBbIX
CUCTEM C UX OalbHEULLIUM NMepeBOAOM Ha OONTOCPOYHbIE anTepPHATUBHLIE
XnagareHTbl (B 3aBUCUMOCTU OT perrnaMmeHTUpoBaHnNs N yCOBEPLLEHCTBOBAHUA
cucTtembl) N, 6e3ycrioBHO, 419 CEPBUCHOro 06CnyXMBaHUA U PEMOHTA
CYLLIECTBYIOLLIMX YCTAHOBOK B Te4YeHne bnmxkanumnx net
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BbiObop xnapareHTta ana TpaHcnopTa

2: OxnaxpeHue

OCHOBHOE NPVYMEHEHE XnapareHTt
Oég,?:(eﬁ;izhﬂbm OxnaxaeHue oo R-134a
P -30°C R-404A
['py30BUK — OXNAKACHIE R-404A
pedpuxepaTop a R-134a
Tpaynep OxnaxaeHue R-404A
(pbIbONOBELKOE CYaHO)
PedpuxepaTtopHoe cyaHo oT +13°C R-22
(baHaHbI 1 T.4.) no -30°C Kak MOXHO gornbLue
KoHauunoHnpoBaHue R-407C (TGV)
HKip Tpancropt Bosgyxa R-134a
1 : KoHauuy,
KpyusHoe cygHo R-407C
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BblBO[

« B munpe ectb gonrocpoyHas 3ameHa CFC

0 MuoronetHuu onbiT ¢ HFC BO BCcex npuMeHeHusax

0 EcTtb HYXHbl€ TEXHOJIOINH

« AMMMaK 1 gpyrme yrnesogopoabl ABMSTCA APYrMMU BapuaHTaMu

onga cneymuguyecknx npumMeHeHum (B NpoMbILLIEHHOCTU) U3-3a UX
rOpHYECTU U TOKCUMYHOCTU (aMMMaK)

. HFC gaBnsaioTca cambiMy MHOroooellarowmmMmmy xnagareHTamu :
TONbKO BbIOOP HE TOKCUYHbIX & HE ropYnX MNPOAYKTOB
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