PeweHnsa ona samMmeHbl XOY
B XONOAUSbHbLIX YCTaHOBKaX
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[Tpobnembl 3aMeHbl XY

. HoBble YCTaHOBKMU :

0 YcoBeplLueHcTBOBaHNE 060pya0oBaHNS

0 YMeHbLUeHMe BO3OEUCTBUA Ha OKpYXXaroLLyto cpeny

v XnagareHTtbl @Y gonrocpo4vHoe pewieHne (ODP = 0)

. CyllecTBYyKOLLIME YCTAHOBKU: PETPOMPUT

0 [Onsa npogomkeHns paboTbl HA CyLLecTBYOLWEM 00opyaoBaHUM
0 CxogHble ¢ X®Y xapakTepUucTukm

0 MuHnmanbHasi CTOUMOCTb KOHBEPCUn

v XnagareHTtbl [ ®XY Hy)XHbI ANA nepexogHoro nepuoaa
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[1na 3ameHbl XPY-12

FORANE® 134a
Petpodumr:
aBTOMOOMUNbHbLIE U
NPOMBbILLSIEHHbIE

‘ XPY-12 ‘ KOHOULMOHEPHbI,

(ueHTpobeXHbIE)

FORANE®FX 56 PetpodumT: TOprobin u
(R-409A) -> TPaHCNOPTHbLIN Xonoa |[=Pp @
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bbiToBOE, Toprosoe u TpaHCNOpPTHOE XONo4UNbHOE
O6OpYﬂ.OBaHI/Ie_ ameHa R -12 S

okcnnyaTt.kadectBa Macno*  OCHOBHblE NPUMEHEHUS

R-409A (FX 56) > R-12 MO, AB peTpodpunt
naeHTnyHoe R-12

R-134a = R-12M POE xonogunbHUKKU/ MOPO3USbHbIE
YCTaHOBKM
aBTOHOMHbIE YCTaHOBKM
R-404A (FX 70)> oxnaxa. cnocobHocTe POE 3aBOACKME YCTAaHOBKMU

rnyobokoe oxnaxaeHue

o AB - ankunbenson, MO — muHeparnbHoe macro, POE nonuagupHoe macrio
(1) MHOroneTHUM onNbIT KPYMNHbIX MPOM3BOAUTESNEN KOMMPECCOPOB U paboTa no

ontummsaumm OEM
e e (@ ATOFINA




3ameHutenn Xov-12 — dusnyeckme cBomcTBa
N

XY
R-12

« T-pa kunenusa (°C) npn 1.013 bar -29.8

. TemnepatypHbin gpend (K) 0

. [aBneHne napos 6.51

« [1NMOTHOCTb HaCbILWEHHOW XUOKOCTU

« (kg/dm3) npn 25°C 1.311
['optoyecTb (B Bo3ayxe npu 25°C) OTCYTCTB

. ODP 1

HEC
R-134a

-26.4
0
6.63

1.212
OTCYTCTB
0

100% HX®Y
R-409A

-34.2
8.5
8.0

1.223

OTCYTCB
0.03
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3ameHa XPY-12 : mepbl obecneveHusa 6e3onacHOCTU
N

. ®OPAH ® FX 56 (R-409A) aBnsieTcst TPOUYHOWM CMECHIO :
0 HXPY-22 => 60 %
0 HXPY-124 => 25 %
0 HX®Y-142b => 15 %

. R-134a and POPAH ® FX 56 (R-409A) npusHaHbl nabopaTopnamm
UL (CLUA)* n npakTndyeckn He BOCMNSIaMeHSATCA

0 Ana nonyyeHus keanudpukaumm ASHRAE n ogobpeHne UL 6binu
NpoBeaeHbl cCaMble CTPOrne UCnbITaHUA Ha BOCMIaMEHSEMOCTb

. R-134a and R-409A He aBna0TCAa TOKCUYHbIMU

0 [Nokasatenu Takune xe kak y R-12

* Underwriters Laboratories (U.S.A.)
I f@ ATOFINA



Petpodut obpynosaHus, pabortatowiero Ha R-12
© N

« ®OPAH ® 134a onsa npoMbILLINEHHBIX 1 aBTOMOOUITbHbBIX CUCTEM
KOHOMLMOHNPOBAHUA BO3ayxXa

0 [lNpombiBKa cuctembl M 3aMmeHa macrna Ha POE

0 [nsa HEKOTOPbIX YMNNEepoB MOXET NoTpeboBaTbcsl HEKOTOpPas
nepenernka

. OOPAH ®FX 56 (R-409A) B0 BCcex Apyrux cnyyasx
0 Taxe kanunngapHaa Tpyoka unu knanaH DX

0 Taxe mogens dunbTpa-ocylwmnTens; npu petpodurte TpebyeTcs
3amMeHa HanonHuTens

0 To ke macno

0 Bo3moXHa cOBMEeCTMMOCTb C HEKOTOPbIMU 3riacTtoMepamu brnarogaps
NPUCYTCTBUIO B cMecn R-22 (uckrnodas aBToMObUNbHbIE
KOHOULUMNOHEPDI)
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Kpusasa cmeweHua FX 56 ¢ MurepanbHbiM Macnom
N
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% MuHepanbHoro macro (standard ISO 32) no Becy
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[nsa 3ameHbl R-502

R-404A HOBbIE
| > (FORANE® FX 70) '| YCTAHOBKM —©)

|R-502

| FORANE®FX 10 CviwiecTBVIOLUUE
— —» | CywecTayiowy @
(R-408A) YCTAHOBKW {_’
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Kommepuyeckoe, TpaHCNOPTHOE , NPOMbILLIEHHOE
oxna)xneHue ===,

3ameHa R-502

JKCrJiyaT.K-Ba I'IpeLl,I'IOL-ITI/IT.MaCJ'IO* TEXHOJ10IUA

R-408A (FX 10) = R-502 AB, MO Ta *e 4yto ¢ R-502
TO Xe 4YTo ¢ R-502

R-404A (FX70) =R-502( POE moaenb R-502

R-22 <R-502 AB®@ MO BMNPbICKNBAHUE XXNOKOCTU

OBYXCTyrneH4aTasi TEXHOS0rns
Tpebyemas B LT

(1) MHOrMEeTHUI ONbIT KPYMHBIX MPOU3BOAUTENEN KOMMPECCOopoB U paboTa no ontummsauun OEM
(2) Huskne temnepatypbl
* AB- ankunbeH3sosn , MO — muHepansHoe macno , POE — nonnadgupHoe macro
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Bo3aMoXHble BapuaHTbl 3aMeHbl R-502
C N ————

. R-408A(FX 10) BnonHe 3ameHsieT R-502
0 bes3 3ameHbl Mmacna
0 drop-in
« R-404A (FX 70) Takke cxox ¢ R-502 Ho
0 MwuHepanbHoe Macno AofmkHO 6bITb yaaneHo

0 Makc.ocTaTouHbIN YpOBEHb = HECKONBLKO % OT 0ObemMa
Komrpeccopa

« R-22 moxeTt notpeboBaTb 3HAYNTENBLHLIX MOANGUKALNA B
yCTaHOBKe

0 PacwumpuTtenbHbI kKnanaH, Hacoc, KoHAeHcaTop. ..
0 Komnpeccop anst HU3knx TemnepaTyp

I (@ ATOFINA



OxnaxaeHue — peleHus Ansa HOBbIX CUCTEM
C N O

. CerogHsi MHOrMe HoBble YCTaHOBKM paboTatoT bnarogaps
CTaHOAPTHOMY peLUEHUIO :
R-404A

0 bonee agantupoBaH K TpeboBaHUAM HU3KUX TeMNepaTyp, Yem R-22

0 Takxe XOpoLwo NoaxoauT K BbICOKOTEMMNEPATYPHbIM PEXUMAM:
obopyaoBaHue ¢ Temniepatypon ncnapeHust mexay -45°Cu 10°C

R-502 >
CeroaHs Forane® 404A
R-22 >

I f@ ATOFINA



3ameHa R-502 — hmusmnyeckue ceoncrtea
© N I ——

R-502 R-404A R-408A
T-pa kunenua (°C) npu 1.013 bar -45.4 -46.5 -44 4
TemnepatypHbiit gpeind (K) 0 0.9 0.6
OasneHue napos 11.6 12.5 11.6
[1MOTHOCTb HACbILLEHHOW XUOKOCTU
(kg/dm3)at 25°C 1.217 1.042 1.062
['optoyecTb ( B Bo3agyxe npu 25°C) OTCYTCT OTCYTCT  OTCYTCT
ODP 1 0 0.026

I (@ ATOFINA
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CmMecu a3eoTnpornHbIe , 3e0TPONHbIE ...
N

. CMecu XopoLUn U3BECTHbI MHXeHepaM-XonogunbLLMKam

0 R-500 (R-12/152a) npuBHOCUT BOSbLUYIO OXnaXxaaroLyto cnocoOHOCTb No
cpaBHeHuto ¢ R-12

0 Y R-502 (R-22/115) Huxe, yeMm y R —22, TemnepaTypa HarHeTaHusl, No3TOMy
ero UCMoJsib3yT B OAHOCTYMEHYATbIX KOMMpeccopax arns OXfaxaeHus n
3aMopakmBaHunsi NMULLEBLIX MPOAYKTOB

0 OHW nonesHsol (?)

0 Cwmecun cepumn R-500 sBnisitoTcs aseoTponamu: ¢ HAMU MOXKHO obpallaTbest
NPaKTUYECKN Kak C NpoCTbIMU(?) npoaykramu, Takmmm Kak R-12

. Jltoboun T"n cmecn BBOOUTCA UK NepemMeLllaeTcs B XXnakon dase

o Ona HEBOSbLUMX CUCTEM MOXHO UCMNONbL30BaTb GanoH4YNKM
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[MpoaykTbl cepumn R-400 - Cmecu ¢ gpendcom

. [pend — 310 pasHMua Mexay HadarnbHOU U KOHEeYHOoU
Temnepartypou ucnapeHus cmecu npmn 1 atm

0 PasHuua mexay T KMneHua n ToO4KoW pochbl
0 Okono aseotpon ecnu gpend Hebonbwon < 1 K : R-404A, R-408A

« DaKTU4YECKN, MHKEHEP-XONOOUNbLUNK BCTpe4YaeTcsl C

0 PasHunuen mexay Temnepatypamu Ha BXOAE U BbiIXo4e U3 ucnapurtens

0 OHa Huxe Ha 20-50% yem HacToawmn apend

0 HApend Takke HabniogaeTcs B KOHAEHcATOpE

. CocrtaB npogykra B ra3oBou dpase oTnnyaeTcs OT cocTaBsa
npoaykTa B Xuakon ase

I (@ ATOFINA



[lpakTu4yeckue pekomeHgauuu
N

« Kak n aszeotponsl, cmecu cepun R-400 gormkHbl BBOOAUTLCA UK NepeMeLLaTbCs
TONMBbKO B XWNAKOoM doase unm crnenyeT UCrnosib3oBaTb KONMMYECTBO
npegonpenerneHHoe tTapon (Hanp. NogknoYeHne K LMNMHAPY CO CMECHHO)

. TemnepaTypa ucnapeHust — NpoMeXXyTodHas Mexay TemnepaTtypamu
HaCbILEHHOM XNAKOCTU 1 napa (Temn. KuneHmsa n Touka pochl)

« OnTumanbHbIN neperpes BCaCbiBaHNA OOJT)KEH OrnpeaenAaTbCA TOYKOM POCbI
cMmecu

o YTeuka: MOXeT I'IpOl/I3OI7ITl/I N3IMeHEHNE COCTaBa CMECU N3-3a YTEYEK MNPOoaYyKTa B
XNOKOCTHO-ra3oBoM paBHOBECUUN .

0 TennooOMeHHUKN, pecuBepbl

I (@ ATOFINA



[MpakTuyeckmue pekomernaaunum Npu yreyvkax

« OKOI0 a3eoTponbl
R-404A, R-408A...

0 He NPONCXOOUT 3HAYNTESIBHOIO
N3IMEHEHUNA COCTaBa

0 HeTt coBuros B IKCMNyaTtaunoHHbIX
KayecTBax

0 bes orpaHunyeHnn

« 3eoTpons.l
R-409A, cepua R-407

0 He npouncxoguT 3HaYMTENBLHOrO
N3MEHEHNS1 COCTaBa W HET COBUIOB B
aKcnnyaTaumoHHbIX Ka4ecTBax, ecrnm
notepu < 30% OT 3anpaBKkn CUCTEMBI:
ao3anpaBka HOBbIM XnagareHTom

0 Ecnu notepun > 30%, cneayet cnntb
OCTaBLUMNCA NPOAYKT

0 He PEKOMEHOYTCA B 3aTOMJIEHHbIX
ncraputTendax niin pecmBepax c
KNOAKOCTbKO HU3KOINo AaBlieHn4A

(@ ATOFINA



YTEeuYKn 3e0TponoB
N

. Ecnn nponcxognt yteuka npu ogHodasHon paboTe
(BCcacblBaHWE UK HarHeTaHMe KoOMNpeccopa, Bbixoa 13
KoHOeHcaTopa)

0 Komnosnumsi He N3MeHAeTCs

0 Ha nokasaTtenun cMctemMbl BNUSAET TOJIbKO noTepd XrnagareHta

. Ecnun nponcxogut yteyka HacbILWEHHOro XnagareHTa
(TENNOOOMEHHMUKN, XXNOKOCTHbLIE PECUBEPSI...)

0 BbiTekatolme Mnapbl BEAYT K MageHn cogepxXaHmd camMoro Jietyyero
KOMMOHEHTAa B YCTAHOBKE
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