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XOJIOIWNJIbHBIE ATEHTDBI

Ui ynoBieTBOpEHHsI MOTPEeOHO-
cTell moTpeOuTenel Mbl paciiu-
pWIN HAllly CEpUM XOJOIMIBHBIX
arentoB Tuna Forane®. Dt xo-
JOJWIIbHBIE areHThl HUCIOJIb3YIOT-
csl BO BCeX Cllydasix, rie Tpedyer-
CS OXJIAXKACHHE WIM 3aMOpaKu-
BaHME, BKJIIOYas MPUOOPHI, aBTO-
MOOWJIH, KOHCTPYKIHWH, TIiepepa-
O0TKYy TMIIM, TNPOMBIIUIEHHOE
OXJIAXKJCHUE, CyNepMapKeTbl U
TPaHCIOPTHBIE PePpHKEPATOPHI.
Bce xonmonunbHbIE areHThl CEpUU
Forane® XapaKTEPU3YIOTCS HU3-
KUM TOTEHLHUAIOM pPa3pyLICHHs
030Ha U TOJYYWIH O0A00peHue
CrpaxoBeix JlaGoparopuii (UL);
HEKOTOpbIE U3 3TUX COEAMHEHUU
JIETKO MOKHO HCIOJIb30BaTh JUIS
3aMEHBI APYTHUX.

Msl  mpenocraBisieM  MH(pOpMa-
M0, KOTOpasi MOMoxeT Bam BbI-
OpaTb NMpaBWIBHBIA MPOAYKT JUIs
Barmreit nenu, a Taxoke JAeTallbHBIC
UHCTPYKIIMM MO paboTe C 3TUM

MIPOJYKTOM.
Bl MOXeTE CpaBHUTH JUArpaMMbl
Temmeparypa — JaBJIEHUE Jid

XJIODUPOBAHHBIX (PTOPYTIEpOIOB
(X®DVY) 1 HOBBIX aJbTEPHATUBHBIX
npoaykroB. Kpome Toro, Bel mo-
KETE IMPOBEPUTH JJAHHBIE IO OC-
HOBHBIM CBOWCTBaM HalIUX IpO-
JTYKTOB

Forane® 134a| Forane®404A | Forane®407C | Forane®408A | Forane®409A | Forane®410A




Forane® 134a

Forane® 134a mpexncraBisier coGoil XIOpHpoBaHHBIA (ropyrneponssii (XOY) xoio-
JUIIBHBIA areHT ¢ HYJIEBBIM MOTEHIMaoM paspyuieHus o3oHa (ODP). CpoiicTBa 3TOTO mpoO-
JyKTa OYEHB MOX0KK Ha cBOMCTBA R-12. OH MOXeT OBITh MCIIOIB30BaH KaK B KAYECTBE MH]IU-
BHUIyaJbHOTO XOJOJIWJIBHOTO areHTa B psife TPAAUIMOHHBIX JJI1 XOJOAWIbHOro areHra R12
MPUMEHEHUM, TaK U B KaUeCTBE KOMIIOHEHTA OXJIAXKAAIOIINUX CMecel, UCTIOIb3yEMBIX IS CHC-
TeM, pabOTaIONINX C XOJIOIMIbHBIME areHTamu R-502 u R-22.

[TpousBoauTENN KOMIIPECCOPOB M OXJIAXKAAIOIIUX CHUCTEM MPOJAI0T HOBOE 00Opy/IOBa-
HHUE, KOTOpOE crieruanbHo pazpadorano st R-134a. Kpome Toro, mabopaTtopHble U MPOMBIII-
JICHHBIC UCTIBITAHMS TTOATBEP)KAAIOT, uTO R-134a MoxeT paboTaTh BO MHOTHX CYIIIECTBYIOIIHNX
YCTaHOBKaXx, T1e paHee ucnoiab3zoBanu R-12 n R-500.

HoBoe o0opynoBanue

3aMeHy XxojoawibHOro arentra R-12 Ha R-134a MOXHO JIETKO OCYIIECTBUTH B CIEAYIO-
111050, HpI/IGOan 158 annapaTax: aBTOMOGI/IJIBHOG KOHIII/II_[I/IOHI/IPOBaHI/Ie Bo3z[yxa, CIICIINAJIBHOC
KOHJIMIIMOHUPOBAHUE BO3AyXa WJIM MPUCIOCOOJICHUE JIJIsi PETYJIMPOBAHUS KIIUMAaTa, IEHTPO-
6€)KHI>I€ XOJIOOUJIBHUKHN C IIOBBIIICHHBIM JAaBJICHHUCM, KOMMep‘-ICCKI/IC XOJIOAUJIBHUKU, pa60-
TalOINUE TPU YMEPEHHBIX TEeMIIepaTypax, OXJa)Jaronue mpuOopsl, a TaKkKe TPAHCIIOPTHHIC

pedprxepaTopsl.

Hcnonb3oBaHue CylmecTByOIEro 000py10BaHus

Cuctemsl, B KOTOpbIX R-134a mMoxeT Hafe)kHO 3aMeHUTH R-12, BKIIFOYAIOT IIEHTPOOEK-
HbIE XOJIOJAWJIbHUKH, MOJIy-T€pMETUYHbIE, TOPUIHEBbIE U BUHTOBBIE OXJIAXKIAIOLINE CUCTEMBI,
MIPOMBIIIIJICHHBIE XOJIOAUIBHUKH, aBTOMOOUIIBHBIE CUCTEMBl M HEKOTOPBIE T€PMETHYHbBIE KOM-
npeccopsl. [ momydenust Oonee aeranbHOW MHGoOpManuu cMm. pasaen Pempogum Forane
134a 6 cywecmeyrowee obopyoosanue.

Ota Opouropa UMeeT CBOei 1eNbI0 JaTh IHUPOKHI 0030p CBOWCTB M TEXHHUYECKUX MOKa-
3aTeneid, yToObl moMoub Bam omnpenenuth, Oynet nu Forane 134a oTBeuaTh TpeOOBaHUSM,
MPEeIbSABISEMBIM K XJIaJlaTeHTaM P 3aMEeHE albTepPHATUBHBIX XDV,

®
Oxennyamayuonnvle noxasamenu Forane™ 134a npu pabome na Hogom 060py-
008anUU

Macia
st Bcex cucteM, ncnodp3ytomux R-134a, Macio urpaet oueHb BaKHYIO POJIib.

e CrocoOHOCTh XOJOJWIBHOTO areHTa CMEIIMBATHCS C UCHOIb3YEMbIM JIJIsl CMa3Ku MacjioM
UMeeT KPUTHUYECKOE 3HAueHHUe JJIsi OOJBIIMHCTBA 000pyAoBaHMs. CMeIIMBaHUE 3TUX Be-
LIECTB HEOOXOIMMO, YTOOBI FApaHTUPOBATh BO3BPAT Macjia B KOMIIPECCOP.

e R-134a He cMemmBaeTcs ¢ MUHEpalbHBIMU MacinaMu. s ucnons3oBanus ¢ R-134a pas-
JUYHBIMU U3TOTOBUTENISIMU 000pyI0BaHUs pekoMeHaytoTcs noiamddupusie macia (POE) u
nonrankwieHraukonpHbie (PAG) macna

e POE u PAG macna rurpockonu4ssl ¥ ObICTPO MOTJIOUIAIOT Biary. B c¢Bs3u ¢ 3Tum padoty
C TaKMMH COCITUHEHUSMHU CIIEYET NPOBOJUTH COOTBETCTBYIOIIMM 00pa3oM, 4ToObI u30e-
KaTb JJIUTEIBHOIO MPeObIBAaHUS CMa30YHBIX MAaTEPUAJIOB HAa BO3AYXE.

Boo0iie, HoBoe 000py10BaHKE JOJKHO OCTYIATh OT MIPOU3BOAUTEINS yKe, CHAOKEHHOE
coBmecTuMBbIM ¢ R-134a macnmom. IIpu paboTe 3TOro HOBOro 060pyA0BaHHS HEOOXOIUMO BBI-

MIOJTHATH BCE PEKOMEHAIIMK IPOU3BOIUTEIS.



IKCIIyaTallHOHHbIE NTOKA3aTEJIH CHCTEMBbI
PeryimpoBka kiumara
XONMOMWIBHUKA | CTENUANbHO pa3paboTanHbie A/C CHCTEMBI CIIPOSKTHPOBAHBI TaKUM
o0pa3oM, 4ToObl MpH ucnonb3oBaHuM R-134a nocturancs takoil ke K03(UIMEHT MOJIE3HOTO
JeicTBUs, Kak U B cirydae R-12.
e [lpousBonuTenu ycnemHo BHEAPAIN 00OpyIOBaHHE JUIsI MOOMJIBHOTO KOHIUIIMOHHPOBA-
HUS BO3]lyXa M XOJOAMIBHHUKH C TIOBBIIIEHHBIM JIaBJICHUEM, HcHob3yomue R-134a.

OxaaxaeHue
Huskas remneparypa
e Ilpu Gonee HU3KKMX TemiepaTypax kunenus (mmke 24°® (-5°C)), crenens cxarus R-134a
BO3pacTaeT mo cpaBHeHUIO ¢ R-12, a mpou3BOAUTEIHHOCTh MOKET CYIIECTBEHHO MOHH-
xaTbCsl. [I[pOKOHCYJIBTUPYHUTECH C MPOU3BOAUTEISIMA O00OPYIOBAHHS HA TIPEIMET IOTyde-
HUS CHIEIUANBHBIX PEKOMEHIALNNA OTHOCUTENLHO HCIONb30BaHMs UX 000pyaoBanus ¢ R-
134a npu Gosiee HU3KUX TEMIIEpaTypax.

Cucrembl, padoTaloniue Npu cCpeHUX U BHICOKMX TeMIlepaTypax

e R-134a MOXeT HCTIONB30BaThCS B OOJIBIIMHCTBE CUCTEM, pabOTAIONIUX B AWANa30HE CPe/l-
HUX U BBICOKHX TeMIIEpaTyp, sl KOTOPBIX paHee hcroib3oBaics R-12.

e AHanu3 UACATHLHOTO TEOPETUUYCCKOTO IHMKIIA, UCTIOIB3YIONINI TePMOIUHAMUYECKHIE CBOM-
ctBa R-134a, moka3piBaeT HEOOIBIIOE YMEHBIICHHE TTPOU3BOAUTEIHBHOCTH M () PEKTUBHO-
ctu. [Ipy BHECEHHU B aHAIM3WpPYyEMble YpaBHEHUS HEKOTOPBIX YCOBEPIICHCTBOBAHMIA, Ha-
MpUMep, P HUCIIOJIB30BAHUU MEPEOXIAKICHHON KUAKOCTH, IKCIUTyaTallMOHHbIE MOKa3a-
tenn R-134a craHoBsTCS TakuMu ke, Kak U ans R-12. [IpousBoaurenu obGopynoBaHus
JTOJKHBI BOCTIONB30BATHCSI STUMU JIaHHBIMH.

Pempocpum o6opyoosanus ons pabomwl ¢ Forane® 134a

[Ipu perpodure cuctemsl, IpeaHa3HAYCHHOMN st paboThl ¢ R-12, k ucnons3oBanuio R-
134a HeoOXxoaMMO 3aMEHUTh NMPUMEHSBIIYIOCS paHee cMma3ky Ha macia POE. Hckmouenue
COCTaBJISIIOT HEKOTOPHIE aBTOMOOUIIbHBIE CUCTEMBI OXJIAXIeHHs (CM. ABTOMOOHIIbHBIE CHUCTE-
MbI oxsaxaeHus A/C). B OolbIIMHCTBE ClydyaeB KOJUYECTBO MUHEPAIbLHOTO Macja WK Macia
Ha OCHOBE aJKWJIOCH30Ja JOJDKHO COCTaBIsATh MeHee 5 % ot 3anpaBku POE. IIpokoncynbTu-
pyitec ¢ OEM Ha npeameT MoJlydeHHs CIENUAIbHBIX PEKOMEHAAIMI 110 TOBOAY HMCIOJIb30-
BaHUS Macell WK crocoba npoBefeHus padoTel. Hanbosee momynsipHbI METOJ| MPOMBIBKH
CHUCTEMBI OT Macja 3aKJII04YaeTcs B YAAJICHHHM IO BO3MOXHOCTH MaKCHUMAaJbHOIO KOJMYECTBA
cyuiecTBylomero macia, nodasiennu POE u skcrutyaTanuy cucTeMbl B TeUEHHE HEKOTOPOTO
BpEMEHHU IpHU Hcnoyib30BaHUU R-12. [locne Toro, kKak KOHIIEHTpaIMs OCTABIIETOCS CMa304HO-
ro Macijla JOCTUTHET MOJXOASIIEro 3HAYEHHUs, 3aMEHUTE MAacilo, XOJIOAWIBHBIM areHT U OCy-
UIUTENbHbIE (QUIBTPHI.

IHoaronsiemble OXJIaKIa0LIHe CHCTEMbI

IenTpobe:xHbie X0J0AUILHUKH

Ecnm ycraHoBka He MOABEpriiack HUKAKUM HM3MEHEHHSM, TO IOCie peTpodura Xoio-
JTUIBHUKOB, pabotatoumx ¢ R-12, mis pabotsl ¢ R-134a, onn OyayT MMeTh HMOHM)KEHHYIO
MIPOU3BOANTENBHOCTD U 3(GEKTUBHOCT. 1151 morydeHns 6oiee XOpOIINX 3KCILTyaTal[HOHHBIX
nokaszaresyiel MpOU3BOAUTENN XOJOJMIBHUKOB MPEIOCTaBAT TEXHUYECKUE PEKOMEHIAINU U
KOMITIEKTHI 000PYAOBaHHUS ISl MOJCPHHU3ALIUH.

ABTOMOOMIBHBINI A/C
R-134a sBnseTcst eMUHCTBEHHBIM aJbTEPHATUBHBIM XOJOIUIBHBIM areHTOM, OJ0O0pEH-
HBIM oOcTyXuBaromuMu opranuzarusMu 1 OEM 1t ucronb30BaHusl B CUCTEMAX aBTOMO-



OWJIBHOTO KOHJIUIIMOHUPOBAHUS BO3yXa BMECTO MPUMEHSBIIUXCS PaHEE XOJIOJMIbHBIX arcH-
TOB.

Hekoropeie OEM pexkoMeHIyIOT YJalIuTh U3 CUCTEMBI UCIIOJIb30BABILIEECS] paHEee MHUHE-
pasibHOE Maciio U 106aBuTh BMecTo Hero PAG unu POE. D10 no3Bosnut Gosiee ObICTPO U JIETKO
ucnonb3oBath R-134a B Takux cucremax. CM. OEM 1o noBojy COBMECTUMOCTH CHEIHMAIbHBIX
JeTajlel U MaTepuaa.

OxnaxkaeHue
Boiee KpyIHBIE CUCTEMBI OXJIQXKICHHSI MOTYT OBITh YCIEIIHO ITOOTHAHBI ISl TPUMEHE-
HUS HOBBIX XOJIOJWJIBHBIX ar€HTOB, €CJIM COOJIIOJAI0TCS CIIEIYIOIIUE YCIOBUS:
e VYjaneHue macna - OOJBIIMHCTBO CHCTEM OXJIAXIEHHs TpeOyeT, 4ToObl mepes peTpodu-
ToM Juist paboThl ¢ R-134a B cucreme ocraBanock He Oonee 5% craporo macia.
e JlomkHa ObITh IPOBEPEHA COBMECTUMOCTh MaTepuasioB. JIroOble MaTepuabl, KOTOPbIE MO-
I'YT IPUBECTU K YTEUKE UM OTKa3y CUCTEMBI, JOJKHBI ObITh 3aMEHEHBI.
e TemmepaTypHblii HHTEpBaJ pabOTHl CHCTEMBl — JKCIUTyaTallMOHHBIE TIOKa3arenu R-134a
JIOJKHBI OBITh OLICHEHBI B MHTEpBAJIE TEMIIEPATYp, B KOTOPOM OyeT paboTaTh CUCTEMA.
Heboabmue repmeTHYHbIE YCTAHOBKH
[TockonbKy TpyAHO yIAJIUTh Macilo M3 I'€pMETUYHON CHCTEMBI, PEKOMEHIYeTCs HE UC-
noip30BaTh R-134a 11 3aMeHbI XOJIOAWIBHOTO areHTa B TaKuX cucreMax. BMecTo 3Toro, Mel
pekomernyeM 409A (FX-56), koTopslii B OONBIIMHCTBE CIIy4aeB MOYKHO HCIIOJIb30BaTh C CY-
LIECTBYIOIUM MaciioM (cM. paszzaen 409A).

Forane® 404A

Forane® 404A (FX-70) umeer HyJIeBOW noTeHIMan paszpyuienus o3oHa (ODP). CpoiicTBa
9TOro NPOAYKTa OYEHb IIOXOKM Ha cBoMcTBa R-12. Forane® 404A MPEJCTaBISET COOOM
CMECh, [0 COCTaBY OJIM3KYIO K a3€0TPOIHOM, XJIOPUPOBAHHBIX (TOPYTIEPOAHBIX XOIOIUIIb-
HBIX areHToB R-125, R-143a nu R-134a. CBolicTBa KOMIO3UIIMHI Forane® 404A 6113KM K CBOIi-
ctBaM R-502, 4T0O MO3BOJISET YCHEIIHO MCIIONb30BaTh 3TH KOMIIO3ULIUU B PA3IMYHbBIX OXJIaX-
JAIOINX CUCTeMaX, padOoTaloIUX MPH CPEAHUX U HU3KUX TeMIlepaTypax.

Hosble cucTeMsl

Forane® 404A 0/100peH OOJBIITMHCTBOM IMPOM3BOIUTENICH KOMITPECCOPOB U OXJIAXKIAI0-
IIMX CHUCTEM JJISl CIIOJB30BaHMUs B HOBOM OXJIaXaarouieM o0opyaoBaHuu. CHCTEMBI, B KOTO-
PBIX MOXHO MCIOJIb30BaTh R-404 A, BKITIIOYAIOT MOMEILIECHUS I XpaHEHHUs MPOJOBOJILCTBHS,
XOJIOAWIIBHBIE KAMEPHI, JIbJIOT€HEPATOPHI, @ TAKKE PA3TUUYHBIC TPOLIECCHI OXJIAKICHHUS.

Perpodur cymecrByroniero o6opy10BaHus

Forane® 404A MoseT GBITH HCMONB30BAH TS PaGOTH CO MHOTHMH CHCTEMAaMH, paHee
rcnonb30BaBmIUMU R-502. ®usnueckre v 0XJIakJaIoNIIe CBOMCTBA CMECH CIIOCOOCTBYIOT TO-
My, 9TO TMPU UCTIOIB30BAHUH B CYIIECTBYIOIIUX MpoIleccax oHa BeneT ceds mogooHo R-502;
OJIHAKO 3Ta CMECh HE MpeIHa3HaueHa I mpsMoro oodcmyxubanus R-502 cucrem 6e3 ux co-
OTBETCTBYIOIICH MOTU(UKAIIH.

Yenosus ucnonvzosarnus cmecetl, cocmag Komopuix O4U30K K A3€0MpPONHOM)
Hcnonp3yeMbie paHee OOBIYHBIE XOJOIWIBHBIC areHTHI MPEACTABISIIN COO0H MO0 WH-
JMBHIyaJIbHBIE COEIMHEHUS, JINOO a3e0TPOITHbIE CMECH, KOTOPbIE IMPU HCIOIb30BAaHUM B OX-
JTaKAAIONMX CUCTEMax BelH ceOs Kak WHAMBHIyalbHbIE coeauHeHus. CMecH, coCTaB KOTO-
pBIX OJU30K K a3€0TPOITHOMY COCTaBy, Takue, Hanpumep, kak R-404A, no Bcem cBoum ¢u3su-
YECKHUM TOKa3aTessiM OyayT BecTu ce0sl Kak a3e0TPOIHbIe cMecH, Hanpumep R-502.
Temneparypubiii niepenan st R-404A ue npesbiuaer 1,5°@ (0,8°C). B OonbiuuHcTBE
CUCTEM TaKoOM Iepernaj He CYIIECTBEHEH 110 CPAaBHEHUIO ¢ OOBIYHBIM MU3MEHEHHEM TEMIIepaTy-
pBl BCleACTBUE yMeHbIIeHHs AaBieHus. [IpousBonutenu oOopynoBaHMs yKa3blBalOT Ha IO-



TEHIMAJIbHOE BIMSHUE TeMIeparypHoro nepenaga R-404A Ha KOHKpETHYIO CUCTEMY OXJIaX-
JICHUSL.

CocraB nponykra R-404A He OyJeT CylIeCTBEHHO M3MEHSITHCS B Pe3yJibTaTe (PpaKiHo-
HupoBaHusa. OnHako OyneT HaOMoIaThCs HEOOBIIOe pa3IuiKue B COCTaBe MapoBoi (a3bl, HA-
XOJISIIICHCS B PABHOBECHH C KHUJIKOCTBIO (HanpuMep, B OaIOHE).

B cBs3u ¢ 3TUM HEOOXOIUMO YIQISTh KUIAKUAN Forane® 404A u3 6amiona B npouecce
3anpaBKd. B cuTyamusix, Korja map HOpMajdbHO MOCTYNAeT B CHCTEMY, Ha JIMHUM 3alpaBKu
JOJKeH OBITh YCTAHOBJIEH KJIAllaH JJIsl OTJEICHUS KUAKOCTH OT Mapa B X0JIe 3allpaBKu.

[IpoBeneHHbIC HAMU UCTIBITAHUS [TOKA3aJH, YTO YTEYKa B OONBIINHCTBE CUCTEM HE MPEJI-
CTaBJISIET CEPhE3HOI OMacHOCTH. B ciiyyae yreuku npocto 100aBbTE B CUCTEMY JOMOJHUTEIb-
HO€ KOJINYECTBO XOIOAUILHOIO areHTa TOYHO TaK ke, Kak Brl memanu 651 310 ¢ R-502.

HUcnonvzosanue Forane 4044 6 nosvix cucmemax pempoghuma

IKCIUTyaTAllMOHHbIE MOKA3aTeJ N

B HOBBIX COOpYKEHUSIX 1M0J00pa KOMIIPECCOPOB M APYTHX y3JI0B CUCTEMBI JIJIsl HCTIOJIb-
3oBaHus B HeWl R-404A Takoii ke, Kakoi 00bIYHO TIpuMeHsIcs Tipu padote ¢ R-502. ITpousBo-
JTUTEIBHOCTh KOMIIPECCOPA, pa3Mephl JIMHUM, U T.J. JTOJKHBI BHIOUPATHCS COOTBETCTBYIOLINM
obpazomM. [IpoBeneHHBIC pabOTHI HE MOKA3aId HUKAKOTO CYIIECTBEHHOTO yYMEHBIIEHUS YD Pek-
TUBHOCTH cUcTeM, pabotaronmx ¢ R-404A, nmo cpaBHEHHUIO C HKCIUTyaTallMOHHBIMU TTOKa3aTe-
JISIMU 9TUX CHCTEM, paHee paboraBmux ¢ R-502.

Macaa

qTOGLI OGCCHGLII/ITL MOJIHOC CMCHIMBAHUC MCIKAY MACIIOM U XOJOJWIBHBIM ar¢HTOM, B
KadecTBe Macia npu padore ¢ R-404A cnenyer ucnonszoBath POE. CMmemmBanne 3THX ABYX
KOMITOHEHTOB HEOOXOIUMO JIJIsl BO3BPAIIICHUS Macja B KOMIIPECCOp; 3TO 0COOEHHO BaXKHO MpHU
9KCIUTyaTalluu KPYMHBIX CUCTEM C OOJIBIION MPOTSKEHHOCTHIO TpyOomposoaa. [IpousBoaure-
JIX TIOCTAaBJIAIOT OGOpy,Z[OBaHI/IG YKC C 3arpy’KCHHbBIM COOTBCTCTBYIOIIUM MACJIOM HJIU IIPCI0C-
TaBJISIIOT CHelMaIbHbIe PEKOMEH IAllMU 110 BEIOOPY THIA UM MapKH MacJia.

CoBmecTHMOCTH MaTepHaa

HoBble cuctembl U3roTOBJIEHBI U3 MaTepuanoB, coBMecTUMBIX ¢ R-404A. Cnenyiite pe-
KOMEHJAIMSIM U3rOTOBUTENIE OTHOCHUTENBHO MaTepHalioB, KOTOPbIE JOKHBI OBITH YCTaHOB-
nensbl B cucteme. st paboThl ¢ HOBBIMU THAPO(TOPYTIEPOTHBIMU XONIOAMILHBIMEA areHTaMU
HE00XO0IMMO HCIIOJIb30BATh CaMble HOBBIE OCYIIUTENN, CMOTPOBBIE CTEKJIA U IPYTHUE Y3IIbI.

Yenosus ona pempoguma cucmemol, pabomasuieti ¢ R-502, s ucnonv3o-

sanus Forane® 4044

[IpoekTbl MO peTpoduTy CyIIECTBYIOUIETO OOOPYIOBaHUS TOJIKHBI SBISATHCS YaCThIO
TIOJTHOM MPOTPaMMbI IT0 XONOMMIBHEIM areHtam. Ilocrme perpodura oGopymosanns Forane®
404A MoxeT OBITh HCIOIB30BAaH BO MHOTHX CYIIECTBYIOUINX yCTAHOBKAX, MpPEAHA3HAYEHHBIX
1utst paboThl ¢ R-502, ipu BRIMOTHEHUU CIIEIYIONMIUX YCIIOBUM:

Macaa

R-404A He cmemmBaeTcsi ¢ MaciiaMi, paHee UCIOJIb30BABIIUMUCA B cUCTeMax it R-
502. MuHepalibHOE Macjo JOJDKHO ObITh 3amMeHeHo MmaciioM POE, mpuueM konmndecTBo oc-
TaBLIETOCs] B CUCTEME MMHEPAIILHOTO Maciia He JJOJDKHO MpeBbiaTh 5 %. HeBbinonHenue 3to-
rO YCIIOBHSI MOXXET MPUBECTH K OTJIOKECHUIO MapaduHa Ha MOBEPXHOCTU Pa3NUYHBIX YacTen
cUCTEeMBI U HeA((HEKTUBHOCTH PabOTHI OXJIKIAAIOMIEH YCTAaHOBKH.

CoOpoc naBJjieHus

N3-3a Oosee BHICOKOTO JaBJICHUS MPU HCIOIb30BAHUU Forane® R-404A 1o CpPaBHEHHUIO
¢ R-502 mpu perpodute CymecTByIOMHX yCTAHOBOK HEOOXOAUMO MPOKOHCYJIBTUPOBATHCSA C
MIPOU3BOUTENSIMH CIIEIU(UISCKOT0 000PYIOBAHUS HA TMPEAMET U3MEHEHHsI TaBICHUS H/WIN
TpeOOBaHMIA.



Forane® 407C

Forane* 407C umeeT HyneBOW MOTEHIMAN pa3pylICHHUs O30HA W MPEACTABISIET COOOM
CMeCh TUAPO(GTOPUPOBAHHBIX YTIEBOIOPOAHBIX XOMOAUIBHBIX areHToB R-32, R-125 u R-134a.
CocTtaB 3TOi cMecH ToJ00paH TakuM 00pa3oM, YTOOBI KaK MOXHO JIy4YIlle COOTBETCTBOBATH
cBoiictBam R-22. DTOT mpoayKT OyneT UCHOIb30BaTHCS PA3IUYHBIMU CUCTEMAMH KOHIUIHO-
HUPOBAHHUS BO3/1yXa M OXJAKJAIOIIMMH CUCTEMAaMHU JINOO B HOBBIX COOPYKEHUSX, MO0 Mociie
COOTBETCTBYIOIIETO peTpoduTa 000pyAOBaHUS B CYHIECTBYIOIIMX CHUCTEMaX, MpeJHa3HAUYCH-
HBIX A7 pa®oTsl ¢ R-22. B 3101 Opoutope npuBoauTCs oApoOHOE ONUCaHUE CBONCTB HOBOT'O
MPOJYKTa, a TakKe TeXHW4YecKas MH(opMaims, KOTopas MOMOXKET MOTPEOUTENI0 BBISCHUTH
Bonpoc, orBevaet ju Forane* 407C npenbsiBisieMbIM TPEOOBAaHUSAM MO KOHAMLIMOHUPOBAHUIO
BO3/yXa M OXJIAXKICHUIO.

Hosbie cucTeMsl

K sTum cuctemam OTHOCSTCS KOHIUITMOHUPOBAHHME BO3/yXa B JKUJIBIX M JPYTUX MOMe-
LICHUSIX, XOJIOAWIBHUKA HE3aTOIJIEHHOTO TUIIA M KOMMepueckoe oxjiaxkaeHue. [lockonbky
cBoiictBa R-407C ananmornynsl cBoiicTBaM R-22, BO3MOXHO (Tmociie HeOONbIIoW MoauduKa-
LIMU) HCIOJIb30BaTh HOBYIO CMECh Ha CYIIECTBYIOIIEM B HACTOSIIEE BpeMsi 000pyIOBAaHUH,
MpeIHa3HauYe€HHOM JJIsl UCTIONIb30BaHus ¢ R-22.

Perpodur cymecrByromero 060pya1oBaHusi

Forane® 407C MoxeT GbITh HCIIONB30BAH TAKXKE MOCIIE COOTBETCTBYIOIIETO peTpodura
o0opyoBaHus A7l pabOThl HA MHOTHX CYIIECTBYIOIIUX CHUCTEMax, MCIOJIb30BaBIIMX R-22.
OnHako »Ta cCMECh HE MOXKET OBITh MCIIOJIb30BaHA B Ka4eCTBE HETOCPEICTBEHHON paboueit
*®uakocTu. Kpome Toro, u3-3a BBICOKOTO TeMmepaTypHoro mnepenana (9-12°@ (5-5,5°C) mis
OOJIBIIMHCTBA MPUMEHEHUIN) U MPOUCXOASIIEro GpakIMOHUPOBAHUS CMECH B Ipenesax oXJa-
KJIAIOUIEH CUCTEMBI 3Ta CMECh HE JIOJDKHA HUCIOJIb30BATHCS B LIEHTPOOEKHBIX XOJOJMIBHUKAX
WU APYTOM OXJIKJIAI0IIEeM 000py0BaHUY C 3all0THEHHBIM rcnaputenieM. (Cu. "3eoTporHbie
Cwmecu: Onpenenenue TepmMuHOB" B pazzene Forane 409A.)

Macaa

['unpodropyrnepoausie koMnoHeHTH R-407C He cOBMECTHUMBI ¢ MUHEPAIBHBIM MaclioM
WIN aJKUIOEH30JbHBIMU CMAa30YHBIMH MaTepHallaMi, HCHOJIb3YIOUIUMUCS B OOJBIIMHCTBE
cucreM, pabdoraBmux ¢ R-22. ITpu padore ¢ R-407C cnenyer ucnons3oBath POE macna. B
rpouecce peTpopuTa CyLIECTBYIOIIET0 00OpyAOBaHUS HEOOXOAMMO YAAIUTh MMEBLIEECS B
HEM MacJio, MPUYEeM KOJIMYECTBO OCTABIIETOCs CTaporo Macia I0JKHO ObITh MeHee 5%. HoBoe
obopynoBanue, npeaHazHaueHHoe Ay padotel ¢ R-407C, Oyaet nmocraBnarbest OEM, 3amoi-
HEHHOE PEKOMEHI0BAaHHBIM MAaCJIOM, IPUTOIHBIM [Tl paboTsl ¢ R-407C.

3anpaBka

[Tpy HaMUUMM YTEUKH >KUIKOCTH M3 OallJIOHA WM MapoB M3 CUCTEMblI MOXKET MPOUCXO-
JUTh (PaKIUOHUPOBAHUE CMECH, NMPUBOAAIIEE K MOCTOSIHHOMY HM3MEHEHHIO COCTaBa XOJIO-
JUIIBHOTO areHTa.

[To aroit npuunne xunkuii Forane 407C nomxeH ObITh yaaneH U3 OaljioHa MpH MPOBe-
JICHUH 3aMpaBKy amnmnapara. B curyanusx, rae map oObIYHO MOAETCs B CUCTEMY, Ha JIMHUU 3a-
MIpaBKU JOJOKEH OBITh YCTAHOBIJIEH KJIalaH, MO3BOJISIIOIIMNA OTIENMTH XKHUAKOCTh OT MapoB B
npouecce 3anpasku. (IIpu 3anpaBke crieqyiiTe HHCTPYKUUSAM, YKa3aHHBIM Ha OallJIOHE.)

Pempocpum ons pabomei ¢ Forane®407C

Xots cBoiictBa R-407C nmoBoiibHO OJNM3KH K CBOMCTBaM R-22, HOBBIA XOJIOIMILHBINA
areHT He MPHUTOCH JJIS HCIOIb30BaHMs BO BCEX CYIIECTBYIOUIMX CUCTEMaX, MPUMEHSIBIINX R-
22. MBI peKOMEHYEM OCYILECTBIATh PETpoPUT 00opynoBanus s padotsl ¢ R-404C tonbko
B CHCTEMax C TOJIOKUTEIbHOW LUPKYJSIHEH M HEMOCPEJCTBCHHBIM OXJIAKICHUEM 3a CUET
pacimmpeHusi, a Takke B CHCTEMaxX KOHIUIIMOHMPOBAHMS BO3AyXxa. Bo Bcex ciydasx MHHe-
pajibHOE WM AIKWIOCH30JIEHOE Macio He0OXOIUMO YIalUTh U3 CUCTEMBI U 3aMEHHUTBH 0J100-



pennsiM POE wmacnom. bosnee neranpHyro nHpopmanuio HeoOXOIUMO MOJYYUTh B CIPaBOY-
HBIX PYKOBOJCTBAX JIF0OOTO U3rOTOBUTEIIS.

IIpouenypa perpopura

1. CoGepute OCHOBHBIE KOMIIOHEHTBI CUCTEMBI, HCHIOJIb3YIomEei R-22.

2. Y panuTe NpuCyTCTBYIOILYIO B CUCTEME 3anpaBky R-22.

3. Crnelite u3 cucTeMbl HMEOIIeecs B HEll macio. 3amojHUTE CHUCTEMY OJ00pEHHBIM
POE macnom.

4. BHOBB 3arpy3uTe CUCTEMY OXJIXKIAIOIICH KUAKOCThIO R-22 M BKIIIOUUTE CHUCTEMY,
YTOOBI 3aCTaBUTh HUPKYJIUPOBATH HOBOE MAcCIIO.

5. Ynanute BHOBB 3arpykeHHbIM R-22 u mpoBepbTe KOIWYECTBO OCTABILIETOCS Macia.
Conepsxanne nepBoHadanbHoro macia B POE nomxHo ObiTh MeHee 5 %.

6. [ToBTopsiiTe cTanuu 3-5 mo Tex mop, moka Mmacia He Oyner coaepxkatb Oonee 95 %
POE. Ilocne 3Toro npoBeauTe CTaHAAPTHOE TEXHUYECKOE 00CITyKUBAHUE CUCTEMBI, @ UMEHHO
3aMEHUTE ocylarnme QUIbTpsl U 3aQUKCHPYITe BCE YCTAaHOBIEHHBIE MECTAa YTEUEK Marte-
puana.

7. OTkauaiiTe BO3AyX M3 CHUCTEMBI, UCHOJNB3Ysl TIyOOKHI BakyyMm (IaBJICHHE IOJKHO
ObITh MeHee 500 MUKPOHOB PT.CT.).

8. 3amonuute cucremy R-407C. YOeaurech, 4To KUIKUN XJIaJareHT yIaieH u3 OaioHa.

9. 3amycTHTh cucTeMy U HEOOXOAMMBIM 00pa3oM OTperyIupyiite ee padboty. 3aperucr-
pupyiTe KonudecTBo 3arpyxeHHoro R-407C u tum ucnoip3yeMoro macna.

Forane® 408A

Forane® 408A (FX-10) npecTaBiseT co0oi OIM3KYI0 K a3e0TponHoit cmecu I XDY 22
u rugpodropyraepoausix (I'@Y) xonomuneHbix areHToB R-125 n R-143A ¢ HU3KHMM MOTEH-
nuanoM paspymenus ozoHa (ODP). Ilosenenue Forane 408A B cepun xnanareHtoB Forane
00yCJIOBJICHO HEOOXOAMMOCTHIO TONYUYEHHUs YAOOHOTO W HAJEKHOTO Ta3a, KOTOPHIM MOYKHO
UCIOJIb30BaTh B pabOTAIONIMX MPU CPEIHUX M HU3KHX TEMIIEpaTypax CHCTeMaxX OXJIaXICHUS,
JUTst paboOThI KOTOPBIX B HAcTOAIIEe BpeMs MpuMeHIOT R-502 1 MuHepaibpHbIC WA aJIKHMIIOCH-
30JIbHBIE CMa30YHbIE Macha.

Hcnonb3oBanne Forane 408A nis perpodura cucrem, padorasmmux ¢ R-502

Forane 408A Mo)xHO wucmonb3oBaTh s peTpoduTa pazHOOOPA3HBIX OXJIAKAAOIINX
CUCTEM, UCTOJIh30BABIINX JI0 HACTOSIIEr0 BpeMeHU XonoauiabHbid areHT R-502. C nenbio pa-
LMOHAJILHOTO MPUMEHEHUS 000pyAOBaHuUs, ISl pabOThl KOTOPOIO paHEE MCIOJIBb30BAJIN XOJI0-
mibHbIN areHT R-502, coctaB cmecu R-408A momobpan Takum o0Opa3om, 4ToObl ee pusnye-
CKHE ¥ OXJIAKIAIOIINe CBOMCTBA ObLIM OnM3KH K cBoWcTBaM R-502. R-408A Henb3st cMemin-
BaTh ¢ R-502, ucnonap3yemMbIM B CyIIECTBYIOUINX B HacTosAlIee BpeMs cuctemax. (CMm. YcnoBus
petpoduTa cucreM, padoraromux ¢ R-502.)

HUcnoansopanne Forane® 408A JJIsI HOBBIX CHCTeM, pa0oTAKIIMX NPH HU3KOH U
cpeaHel TemMnepaTrypax

Forane 408 A He mpemHa3Ha4eH ISl MCIOJIB30BaHUS B HOBOM 00opyaoBaHUHU. OXJax-
JAIOIME CUCTEMBI, KOTOpBIE OBUIM MPEABAPUTEIHHO pa3paboTaHbl Ui UCIOIb30BaHus R-502,
Tereph MOTYT OBITh MPHUCIOCOOJEHBI UTIsi padboThl ¢ anbrepHaTuBHOM ['DY cmechio Forane
404 A, obGecrieunBaronieil BBICOKYIO MPOJOJKUTENBHOCTh pabodero nukia. IlpousBoguresnu
KOMITPECCOPOB U OXJIAXKIAIOLIUX CUCTEM BBIIMYCKAIOT 000PYI0BaHUE, KOTOPOE MOYKHO HUCIIOJIb-
30BaTh B MOMEILEHUSIX JUIsI XpaHEHUsI TPOJIOBOJILCTBUS, XOJIOUIBHBIX KaMepax, JIbJIOreHepa-
TOpax, TPAHCIIOPTHBIX peprKepaTopax, a TAKKe pa3IUUHbBIX MMPOLIECCaX OXJIAXKICHUS.

B stom pasnene nmpuBoauTCs MOAPOOHOE OMUCAHKE CBOWCTB M TEXHUYECKOW MH(pOpMa-
1y, KoTopas momoker Bam mcmonws3oBath Forane® 408A mnms oxnaxaeHus B Bammx KoH-
KpPETHBIX YCIIOBUSIX.



Yenosus ucnonvzosarnus cmecetl, cocmag Komopuix O4U30K K A3€0MpONnHOM)
Hcnonp3yeMbie paHee OOBIYHBIE XOJOIWIBHBIC areHTHI MPEACTABISIIN COO0H MO0 HH-

JMBHTyaJIbHBIE COCIMHEHUS, JINOO a3e0TPOITHBIE CMECH, KOTOPBIE TIPU UCIIOIB30BAHUHN B OX-

JTaXAAIONMX CHCTEMax BelH ceOsi Kak WHAMBHIYaJbHbIE coeauHeHus. CMecH, coCTaB KOTO-

PBIX OJIM30K K a3€0TPOITHOMY, TaKue, Hanpumep, kak R-408A, Bo BceX OXJIaXKIArOIIUX CHCTe-

Max OyayT BecTH ce0sl Kak a3e0TpOIIHbIe cMecH, Takue kak R-502.

e Temneparypubiii nepenan it R-408A ne mpessimaer 1,0°@ (0,5°C). Takoi nepenazn He
CYILIECTBEHEH 10 CPABHEHUIO C OOBIYHBIM M3MEHEHHEM TEMIIEPaTyphl BCIECACTBHE YMEHb-
IIEHUsT JaBJjeHUs 1o xoay TpyOompoBoza. IIpomsBomurenu oGopyaoBaHUsT OOBIYHO HE
MPEIBSIBISIOT HUKAKUX CIICIUATBHBIX YCIOBUH AJISI UCIIOJIb30BAHUS CMECEH C MallbIM TeM-
nepaTypHBIM TEPETag oM MpU PeTPOPUTE HOPMATEHBIX OXJIAKIAIOIINX CUCTEM.

e (CocraB cMecu R-408A He Oymer CymIeCTBEHHO M3MEHSTHCS B pe3yJibTare (ppaKkimoHUpO-
Banus. OgHako Oyaer HabmoAaThCss HEOONBINOE pa3IMyie B COCTaBE MapoBOM (a3bl, Ha-
XOJIAIIEHCS B PABHOBECHH C JKUJKOCTHIO (HampuMep, B OaJJTOHE).

B CBsi3H ¢ 3THM mpH  perpoduTe 0GOpYyMOBaHHS WIH OXMaxkaarommx crucrteM Forane®
408 A momkeH noaasaThes U3 0aJIOHA B KUIKOM BUIIE.

Yenosus onsa pempogpuma cucmemwl, pabomasuieti ¢ R-502, ona ucnonvzosanus
®
Forane™ 4084

[TpoexTsl MO peTpoduTy CYLIECTBYIOIIEr0 00OpYIOBaHUS JOJDKEH SIBISATHCS YacTbhiO
MOJTHOM TPOTpaMMBI MO XOJOAWIBHBIM areHTaMm. [locne perpodura ob6opyaoBaHuUs Forane®
408 A MOeT OBITh UCIIOJIB30BaH BO MHOTHX CYIIECTBYIOIIUX YCTaHOBKaX, MPEeIHA3HAYCHHBIX
st paboThl ¢ R-502, py BBIMOIHEHUH CIIEIYIOIUX yCIOBUMA:

JKCIIyaTallMOHHbIE NOKA3ATEJ N

B GOIBIIMHCTBE TIOIOTHAHHBIX CHCTEM MPOM3BOAHTENBHOCTH 1 d(dextiBHocTh Forane®
408A Heckoubko Bbllle, ueM it R-502. Kommnpeccop, pa3Mepsl JINHUU U JPYTHE Y3JIbl CUCTE-
MBI He OYJIyT HY>KJaThbCs B 3aMEHE, BCE ITH y3Jbl CUCTEMBI OynyT paboTath ¢ R-408A Tak xe,
KaK | IpH ucnonb3doBaHuu R-502.

Macaa

R-408A moxeT ObITh MCIONB30BaH B MPUCYTCTBUM KaK MUHEPAJIBHBIX WU AJKUIOCH-
30J1bHBIX Macell, Tak U BMecte ¢ POE cMa3zounbiMu Marepuanamu. CHCTEMBI, KOTOpBIE HC-
nosib3ytoT R-502 u mMuHepanbHOE Maciio, U B KOTOPBIX Maciyio MOJTHOCTBIO BO3BpAIAETCs B
KOMIIPECCOp, MOKHO HCIOJIb30BATh TAK)KE U C MUHEpalbHbIM MacioM u R-408A. Jlns ymyu-
LIEHHsI CMEIIMBAEMOCTH Macja U 0oJiee JIETKOro €ro BO3BPALIEHMs] B KOMIIPECCOP MOTYT HC-
MOJIb30BaThes Takke ankuioenson u/uian POE, kak MHIMBUAYaIbHO, TaK U B KOMOMHALIMY C
MUHEpAJIbHBIM MacjoM. [loToNHUTENbHbIE PEKOMEHJAMN MOYHO IOJIYYUTh B CIIPABOYHBIX
MOCOOMSX JTF0OOTO U3TOTOBUTES.

CoBmecTHMOCTH MaTepHaia

JlanHble 0 coBMecTUMOCTH MaTepuasioB ¢ R-408A Bel MoxeTe mosydnuTh B CIPaBOYHOM
mutepatype kommannu ATOFINA Chemicals, Inc. mo mporeccam perpodura CymecTByroIie-
ro o0OpyJI0BaHuUs, a TaKXKe y M3roTOBUTENEH 000pyaoBaHUs. 3aMEHUTE J0Oble MaTepuasbl,
HE TpuemMieMble I ucrnonb3oBanus ¢ R-408A. OObIYHO, MaTepuabl, COBMECTHMBIE ¢ R-22,
MOTYT UCIOJIb30BaThes U 11t R-408A.

IIpouenypa perpopura

1. Cobepute OCHOBHBIE KOMIIOHEHTHI CUCTEMBI, paboTaromiei ¢ R-502.

2. IlpoBepbTe HamMuue yTEUEK B CHUCTEME M IPU HEOOXOIMMOCTH OTPEMOHTUPYHTE
obopynoBaHue.

VY nanure npucyTCTBYIONLYO 3ampaBKy R-502.

4. Tlpu HEOOXOIUMOCTH YJAJINTE MUHEPAIBLHOE MAclIO U 3aMEHHUTE €ro alKHIOEH3010M

nmu POE.

3aMeHuTe (PUIBTPBI-OCYIUTEIH

6. OrtkauvaiiTe clUcTeMy OT BO3AyXa, UCHOJB3Ys TIyOOKHH BaKyyM (JIaBICHUE JOJKHO
OBITH 110 KpaiiHen Mepe 250 MUKPOHOB PT.CT.).

(98]
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7. 3arpysute cuctemy Xuakum R-408 A (mpubnau3uTeIbHOE KOTMYECTBO 3arPyKaeMOTo

R-408A nomxHo coctaBiats 85-90% ot 3ampaBku R-502).

3aperucTpupyinTe KOJUIeCTBO 3arpyeHHoro R-408 A 11t moqorHaHHON CUCTEMBI.

9. Bamycture cucremy B paboTy, U MPH HEOOXOIUMOCTU OTPETYIUPYHTE YyCTPOWCTBO
JUTSL pacIiipEHUsL.

Forane® 409A

Forane® 409A (FX-56) mpeicraBisier cob0il cMech THAPOXIOPHPOBAHHBIX (BTOPYIIIE-
ponubix (I'XDY) xonmoaunsHbix areHTOB R-22, R-124 u R-142b ¢ HU3KUM MOTEHIIUATIOM pa3-
pymenus o3ona. CocraB Forane 409A momoOpan TakuM 00pa3oM, 9YTOOBI €r0 CBOMCTBA ObLIH
OJIM3KU K CBOMCTBAM XOJOIWIBHOTO arenra R-12.

Perpodur

Forane 409A mnpencraBiser co0oil anbTEepHATHBHYIO CMECh XOJOAMJIBHBIX AarcHTOB,
npeaHazHaueHHyto s 3aMeHbl R-12 u R-500 B cucremax oxmakaeHus, paboTarouux Mmpu
CPeIHMX W HU3KHX TeMIepaTypax. DTH CHUCTEMbI, KOTOPbIE OOBIYHO COJEp>KaT KOMIIPECCOD,
HCIOJIB3YIOTCA 111 KOMMEPUECKOr0 XpaHEeHHsI IPOJAOBOJICTBHSI, B TOPIOBBIX aBTOMAaTax, Mpo-
JAIOIIUX OXJIAXK/ICHHBIC HAIIMTKH, B JIBJOTEHEPATOPaX, a TaK)Ke B TPAHCHOPTHBIX pedpuxepa-
TOpax.

[Ipu ucnosnb30BaHNM B HU3KOTEMIIEPATYPHBIX cucTeMax oxjaxiaeHus R-409A obec-
TEYNBAET HECKOJILKO 00Jiee BHICOKYIO MMPOU3BOIUTEIHHOCTD, ueM R-12 u R-134a.

Macaa

R-409A MOXeT MCTOIB30BaThCSl KaK ¢ MUHEPAIBHBIM WJIN AJIKHMJIOCH30JbHBIM MacjoM,
tak U ¢ POE. CriocoOHOCTh XOJOJUIBHOTO areHTa CMEIINBATHCS C MACIIOM SIBJISIETCS] BaYKHBIM
(hakTOopoM, oOecnieUrBaIOIIMM HOPMAJIBHBIA BO3BpaT Macja B Kommpeccop. B OonpmmHCTBE
cilydaeB He TpeOyeTcs 3aMeHa MPHUCYTCTBYIOIIEro B cucteMme Macia. (CM. HUXKe B 3TOM pasie-
ne Pempoghum obopyoosanus ons pabomul ¢ R-4094.)

3anpaBka

[Tpu HaNMUYUM yTEUKH XOJOJWIBHOTO areHTa u3 0ajuioHa WM U3 MapoBOrO MPOCTPAHCT-
Ba MPOUCXOJsIIee MpU 3TOM (PAKIMOHUPOBAHUE CMECH MOXET MPUBECTH K TMOCTOSHHOMY
M3MEHEHHUIO COCTaBa 3alpaBKU XOJIOAUIBHOTO areHTa.

[To aTot MpuuMHe B mpoiiecce 3ampaBKu HEOOXOUMO 3anpaBisaTh Kuakuil Forane 409A
u3 OamtoHa. B curyanusx, rae map oObBIYHO TIOCTYTIAET B CUCTEMY, Ha JJMHUU 3alPaBKU HEOO-
XOJUMO YCTaHOBUTH KJIamaH, YTOOBI MIPH 3aMpaBKe OTACIUTH )KUIKOCTh OT Tapa.

WcnpiTanue nokasano, 4yTo AJii CHUCTEM, HaXOJALIMXCSA B HE pabdodyeM COCTOSHUM, B Ye-
TBIpEX CIyuasx u3 msaTH, yreuka 20% mapa B mpoiiecce nepe3amnpaBKy sBISIETCS JOITYCTUMON U
HE BJMSET Ha HKCIULyaTal[MOHHBIE MOKA3aTeId CUCTEMbl. YTEUKH Iapa, MPOUCXOJSALINE BO
BpeMs pabOThI CUCTEMBI, UJTU YTEUKH KUAKOCTU HE SBISIOTCA CEPbE3HOU MPOOIEMOii, B 3TOM
Clly4ae MOXHO IIPOCTO MOMOJIHUTD 3arac BEIECTBA 10 HEOOXO0AMMOI0 3HaYCHHUSI.

[Tpu 3ampaBke mpuaepKUBaTeCh HMHCTPYKIIUM, MpUBEACHHBIX Ha Oamone. [Tpubnu3u-
TenbHas 3anpaBka R-409A niisa 6onpmmHcTBa cucteM coctaBisieT 85-90 % ot 3anpaBku R-12

JKCIIyaTalliOHHbIE XapaAKTePUCTHKH

JaBnenue B ucnapurene npu ucnosib3oBanuu R-409A Takoe ke, Kak U IMPHU UCIIONIB30-
BaHuu R-12.

Ipu paGote ¢ Forane 409A nasnenne 6ymer oObrano Ha 15 - 25 dynt/moiim’ (1,05 —
1,75 KF/CMZ) BhIIIIE, 4eM B ciaydae R-12.

[Ipu ucnonszoBanuu R-409A nosiyuyeHsl Takue K€ WM J1aKe HECKOJIBKO JYUIIHe TEII0-
oOMEHHBIEC XapaKTepuCTUKU. TemmnepaTypHblil epenaja, HabmoaaeMblit pu padote ¢ R-409A,
He IpeacTaBisieT co0oil mpobaemMbl B OOIBIIMHCTBE Hcnaputeseit (cM.PucyHok 2).

B s10ii Opomrtope naercs moapoOHOE ONMKMCAHUE CBOWCTB M pa3jinyHas TeXHUYECKas MH-
dbopManus. DT TaHHBIC TOMOTYT BaM pemmTh Bompoc o ToM, Hackoiabko Forane 409A otBe-
4aeT MoTpeOHOCTAM Bammx KOHKPETHBIX CHUCTEM.

S

S’eompongle cmecu. onpedeﬂeuue mepmuros



ITockonbky Forane® 409A and 407C sBstioTcst «3€0TPOIHBIMI» CMECSIMU (CMECSIMH, CO-
CTaB KOTOPBIX OJIN30K K a3€0TPOMHOMY ), IPUMEHUTENIBHO K TAKUM CMECSM Ba)KHO JaTh YETKOE
OIIpeZieNICHUs] TAKUX TEPMHUHOB, Kak «TemnepaTypa Hadana kuneHus», « Touka pocs», «Dpak-
LUOHUPOBaHUE» U «TemiepaTypHbIN nepenamn.

Ta6aunna 1. TemnepaTtypsl HacbieHus: cmecu R-409A u ee KOMIIOHEHTOB ITPU 1aBJie-
auu 10 Gynt/moiiv® (0,7 kr/cm?)

R-409A, °®(°C) R-22 R-124 | R-142b
Touka pocet | Temmeparypa | “®@(°C) | °®(°C) | °®(°C)
(m1s mapoB) | oOpazoBaHuUs

my3blpe
(ISt KUIKO-
CTH)

7,5 -7,5 -20,0 33,9 39,8
(-13,6) (-21,9) (-28,9) | (1,0) 4,3)

TemnepaTypa Hauaia KUNIEHUS

( Temnepamypa nacvlyeHHOU HCUOKOCMU)

TemnepaTrypa Havasa KAIIEHUS — 3TO TEMIIepaTypa, MpU KOTOPOH HAYMHAET UCTAPSATHCS
R-409A (npu moctossHHOM naBieHuu). Jpyrumu cinoBamu, TemmepaTypa Hadaja KMIEHUS —
3TO TeMIeparypa, npu Kotopor B xuakoil R-409A nosiBisercst nepBolil my3blpek napa. s
OJIHOKOMITOHEHTHBIX CHUCTEM TEMIIEpaTypa Hauyaja KUIIEHUs 3KBUBAJCHTHA TEMIIEpaType KH-
nenust. Kak cnemyer m3 Ttabmuubl 1, Temmeparypa Havyala KdNeHHs Npu JgaBieHud 10
dynr/moiim” (0,7 kr/em?) s R-409A pasaa —7,5°® (-21,9°C). Ha pucynke 1 npuseneHa 3a-
BUCHMOCTb TEMIIEpaTyphl Hayajla KUIeHust oT AasieHus. [IpuBenenHas B Tabauue 1 Temnepa-
Typa Hadana kureHust R409-A o6o3nadyena Ha pucynke 1 B Buae Touku 1. B pabounx ycnoBu-
SX clleBa OT JMHUM TeMmnepaTypbl Hayaja KUIEHUS XJaJareHT NpeicTaBiseT co0oil mepeox-
JaKIEHHYIO KUJKOCTb.

Touka pocsl

(Temnepamypa HacvluyeHHo20 napa)

Touka pocsl - TeMneparypa, Ipu KOTOpO HauMHAETCsl KOHAEHcalus MapoB (Mpu MOCTo-
STHHOM J1aBJIeHUM). To4Ka pochl 151 OJHOKOMIIOHEHTHOTO XOJIOMJIBHOIO areHTa COOTBETCTBY-
eT TeMIepaType KOHAEeHcauu. Touka poChl - TaKKe TeMIIepaTypa, Ipyu KOTOPOH MPOUCXOIUT
UCHapeHHe TMOCHeHeN Kaluld XHUJIKOCTH U B CHUCTEME IPUCYTCTBYET TOJBKO HACBHIICHHBIH
nap. M3 tabnuuel 1 BugHO, 9TO Touka pockl Mt R-409A npu nasnennn 10 (bYHT/ILIOﬁMZ (0,7
kr/cM”) paBHa 7,5°® (-13,6°C). Ha pucynke 1 3Ta TemmepaTypa nokasana Toukoii 2. B paGo-
YUX YCJIOBUAX CIpaBa OT JUHUM TOYKHM pOCHl XJIaJareHT MpeJCTaBiIsIeT cOO0M map B meperpe-
TOM COCTOSIHUH.

Tepmunsl «Temneparypa Hagana KAneHus» U « Todka poceDy UCIOIB3YIOTCS ISl ONKCA-
HUS MOBEJICHUSI «3€0TPOIHBIX)» cMecel B Mcnapurene U KoHaeHcarope. Tepmun «Temmnepary-
pa KUIIEHUS» HE MOAXOJUT Ul TAKUX CMECEH, MTOCKOJIbKY TeMIIepaTypa ITUX cMecel U3MEeHsI-
eTcs [0 Mepe UX UCTApEHUs WIIK KOHJICHCALIUH.
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Pucynok 1. 3aBucumocts TemmepaTypsl OT JaBieHus. 3 — TemmepaTypa Hadajga KHIe-
st 4 - Touka pocsr; 5 — JlaBnenue, ¢pynt/ioim’; 6 — Temmeparypa, °®.

DpaKkuMOHMPOBAHUE

@OpakIMOHNPOBAHKE 3aKITIOYAETCS B M3MEHEHNHU COCTaBa OXJIAXKJAIOIIEH CMECH TIPH H3-
MEHEHHH (Pa30BOTO COCTOSHHUS MPOIYKTAa OT KUIKOCTH K TMapy (MCHapeHHe) Wik OT mapa K
KUAKOCTH (KoHmeHcanws). st oxnaxaatomei cmecu R-409A dbpakunoHupoBaHUE MPOUCKO-
JUT B MHTEpBaJIe TeMreparyp ot Temmeparypsl Hadana KuneHus 10 Touku pockl (Touku 1 u 2
COOTBETCTBEHHO Ha pucyHke ). [lockonbKky cocTaBHbIE KOMIIOHEHTHI cMecu R-409A ucnaps-
10Tcs (WM KOHACHCUPYIOTCS) C Pa3NUYHONM CKOPOCTHIO B HCHapHTeNe (WM KOHIEHCATOPE),
coctaB cmecu R-409A mocTossHHO U3MEHsIeTCsl TIpH Tiepexoie oT TeMmepaTypsl Hauajga KHIie-
Hus K Touke pocsl (wu Hao0opoT). [Tocne nepexona Temmnepatypsl 3a Touky pockl (crpaBa ot
nuHIHA Todka poChl) OXJIAXKIA0MIAs )KUIKOCTh TIEPEXOUT B COCTOSIHUE TIEPETPETOTO Tapa.

TemmnepaTypHblii nepenaj

TeMreparypHblii Iepenaja — 5T0 PasHOCTh TEMIIEPATYP Ha BBIXOJIE M BXOJE M3 UCIAPH-
Telst, 00yCIIOBIEHHAs (PPAaKIMOHUPOBaHUEM cMecH. TeOpEeTUUECKU TEMIEPATyPHBIN Mepena
MOET OBITh PACCYUTAH C YYETOM PA3HOCTH MeXIy Temreparypamu Touku pockl u Temnepa-
Typol Hauaja KUIEHUsI, ONPEAETICHHBIMU TIPU TIOCTOSHHOM JiaBjieHud. DaKTHIYECKHE U3MEpe-
HHSL MOTYT CJIETKA OTJIMYMTHCS OT TEOPETUUECKH PACCYUTAHHOM BENMYUHBI, YTO MOXKET OTIPE-
JIENATHCS COCTOSIHUEM KHIKOTO XJIaJareHTa Ha 000MX KOHLAX MCTIApUTENs (MM KOHIEHCATO-
pa). [lorepu naBjieHus TIPU NPOXOKACHAUM MPOAYKTA Yepe3 UCIAPUTENDL TAKKE MOTYT OKa3bl-
BaTh BIMSHHME Ha TEMIIEPATYPHBINA mepenas. [Ipu JaBieHUsX, OOBIYHO UCIONL3YEMbIX B CHC-
TeMmax, TemMIieparypHbiii epena st R-409A cocrasmsier 10 — 12°@ (5,6 — 6,7°C).

Yemanoska memnepamypol cucmemol, ucnoavsyroueu Forane 4094

[epen perpodurom 0b6opyaoBaHMs Ui PaOOTHI C HOBBIM XOJIOAMIBHBIM areHTOM, TAKUM
kak R-409A, BaxxHO, €CJIi 3TO BO3MOXHO, YCTAHOBUTh OCHOBHBIE KOMITOHEHTBI OXJIXKAAI0IIEH
CHCTEMBI

YcTraHoBKa TeMNepaTypbl CHCTEMbI
e Ecmu Bbl 106aBute k Temreparype ucnapurens, paborawoiiero ¢ R-12, 5°® (2,8°C), Bul

nostyuurte temneparypy Touku pocsl (mapa) aiis R-409A (Ha Beixone u3 ucnapurens). Jlo-
0aBka B 5°® npexacrasiseT co00M KOMIIEHCAIMIO 3a TEMIIEPATYPHBIN Hepena, Hadro1ae-
MBI 11pu npoxoxaeHuu R-409A gepes nucnapurens.



[Mpumep: Tlpu wucnons3oBanuu R-12 paGouas Temmeparypa ucrapurens paBHa 10°0

(5,6°C).

10°® + 5°® (monmosuna TeMneparyproro nepenanga mis 409A ) = 15°® (8,3°C) - Touka pocsl

(mapa) Ha BBIXOJIE€ M3 MCIIapuTeNs (eciu neperpes cocrasiser 0°D).

e CornacHo nuarpamMMme 3aBHCUMOCTH TeMIiepaTypsl oT gasineHus it 409A (pucynok 1)
Touka pocel (mapa) mwis R-409A, pasuas 15°®, coorBercTByeT aaBieHuto mapa 15,4
dyrT/moiim” (1,08 kr/cM?). DTO 1aBICHHE PABHO AABICHUIO BCACHIBAHHS KOMIIPECCOPA.

e Otmerum, uro Temreparypa napoB 409A Ha BbIXoz€ BbIlIE paboueil Temmeparypbl ais R-
12. Hampotus, Temneparypa R-409A (>kuakocTH) Ha BXOJZI€ B MCIAPUTENh HIDKE padoueit
Temreparypsl st R-12. Cpennsist Temneparypa B ucmapurene cocrapisier 10°® (5,6°C)
(cM. mpUBEICHHBIN BBIIIIE TIPUMED).

Tunuunoe nogeoenue Forane 409F 6 ucnapumerne
Ha pucynke 2 npuBeieHbl THIIMYHBIE YCIOBHSA 1JIsl AOCTHKEHHUS CpPeHell TeMIepaTyphbl
nucnapuresi, pauoii 10°®

1))

2)

3)

4)

B tepmoperynupytomem BeHTUIE xKuakas cMecb R-409A Haxomutes B cOCTOS-
HUM, OJIM3KOM K HachlmeHuto. Hampumep, ecnu naBieHue paBHO 15
dyrt/mroiiv® (1,08 kr/cM?), TeMrepaTypa HACHIMICHHOI XUIKON cMecH R-409A
pasua 0°® (-17,8°C). Kak mpaBuiio, TemIieparypa Ha BXOJ€ B HCIAPUTENh Ha
HECKOJIBKO I'PalyCOB BbIIII€ TEMIIEPATYPbl HACHIIIECHNUS.

Ilo mepe yBenmueHus temmeparypsl xuakas cmech R-409A nHaumHaer ucna-
paATbes. OOpa3yronuiics Ha TIEPBOM CTAIUU Map COACPKUT OONbIIEEe KOTUIESCT-
BO OoJiee yierkoserydero kommnoneHTa cmecH (R-22). TTockonbky map oTaensieT-
Csl OT JKHUIKOCTH, COCTaB OCTAIOILIEHCS KHUIKOW CMECH CMellaeTcs B 00JacTh
YBEJIMUYEHUS COJIEP>KaHUs MEHEE JIETYUMX KOMIIOHEHTOB (B CMECH NIPUCYTCTBYET
Oompiee kKoaudecTBO R-124 u R-142b u Menbmee kommyecTtBo R-22 mo cpas-
HEHHUIO C UCXOJIHOM cMechio). M3MeHeHne coctaBa XUAKOCTH (WM Iapa) mpu-
BOAUT K M3MeHeHHIo TemmepaTypsl Hauana KumneHus (wid Todku pocel) oc-
TaIOIIErocs XJIaJareHTa, T.e. HaOIIAaeTcsl TeMIepaTypHBIN Mepenaj.

[Ipu ncnapenun GpakMOHUPOBAHUE MPOJOJIKAETCS, IO MEPE TOTO, KaK MEHEe
netyuyue KomnoHeHThl (R-124, R-142b) takke HaunMHAIOT O60see ObICTPO KUTETh
BMecte ¢ R-22. Temneparypa mnapoB R-409A, wumeromux pasneHue 15
dyrr/moiim® (1,08 kr/cm?), paBra 15°® (-9,4°C).

[Tocne monHoro ucnapenus 409A cocrtaB oOpa3zoBaBIIelics Ta30BOM CMECH CTa-
HOBUTCSI PaBHBIM COCTaBY MEPBOHAYAIBHOMN kuakoid cmecu. OOpa3oBaBIIHiiCS
nap cjierka neperper, U TEpMOPEryIUPYIOIINi BEHTWIb paboTaeT HOPMAJIbHBIM
o0Opa3zom.

Cpenusis TeMmeparypa B MCHOApMTENE COCTABISAET NPUOIM3UTENsHO 10°D
(-9,4°C), Tak Kak Ha BX0Je OHa HeCKONbKO Bhiiie 0°D (-17,8°C).
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Pucynok 2. ®pakuuonupoBanue cMmecu R-409A B ucmapurene. Temmneparypa Hauana
kurerns 1 Touka pocs it R-409A mpu 15 dyat/mroiim” (1,08 kr/em?).

5 — TemmepaTypa Hauama Kumenns (xuakoctn) mpu 15 dyut/moiiv® (1,08 kr/em?) > 0°D
(-17,8°C); 6 — Pabouas temneparypa s R-12 pasua 10°® (-12,2°C), cpennsst remneparypa
s R-409A — 10°@ (-17,8°C); 7 — Ipumeuanue: IT1a cxeMa ABJISETCA YUCTO ONMUCATEIBHOM U
HE MOXXET OBbITh HCMOJIb30BaHa KaK MH(OpMAIUs O TOYHOM MECTe, TJe MPOUCXOAUT paszzene-
HUE )KMJIKOCTH U Napa; 8 — yCTpOMCTBO I TEPMUUECKOT0 pacmupenus; 9 — Touka pocsl (as
napos) paBra 15°® (-9,4°C) npu nasnenun 15 dynt/moiv® (1,08 kr/em?); 10 — oxmagurens
(>xkuakocTh); 11 — HarpeBarens (apsl).

Pempogum cucmem ons ucnonvzosanus Forane 4094

st pabotel ¢ R-409A pekoMeHIyeTcs MPOBOIUTH PETPOMHUT TOJIBKO TEX CUCTEM, pado-
TaBIIMX paHee ¢ R-12, koTopbie He MeeT MPAKTHUECKOTO CMBICTIa IEPEBOANTH Ha paboTy ¢ R-
134a. XopommMu KaHIUIATaMH IS riepexoa Ha padoty ¢ R-409A sBisitoTCst T€ CUCTEMBI, U3
KOTOPBIX TPYJHO yAATUTh MUHEpaTbHOE Macio. Takue CUCTeMbl BKIIOYAIOT ammapaThl AJis
MPOJAXKHN OXJIAKJCHHBIX HAIMTKOB, TPAHCIIOPTHBIE peprKepaTophl, a TaKXKe JOMAIIHUE H
0ojee KpymHbIE XONOAMIBHUKH. [IpOeKThl Mo peTpoduTy CyIIEeCTBYIOUIETO O0OPYIOBaHUS
JIOJDKHBI SIBJSITHCS YaCTHIO TIOJTHOM MPOTpaMMBI TI0 XOJIOAWIBHBIM areHTaM.

ITpouenypa perpodura

1. CobGepute OCHOBHBIE KOMITOHEHTHI CUCTEMBI, paboTatomieii ¢ R-12.

2. Y panure NpuCyTCTBYIOLLYIO 3anpaBKy R-12.

3. B OONbIIMHCTBE Clly4aeB HET HEOOXOAMMOCTH yAalATh MUHepajabHoe Macio. Eciu
npu Oonee Hu3kux temmneparypax (Menee 0°@ (-17,8°C)) HauMHAIOT BO3HUKATEH IIPOOIEMEI CO
CMEIIMBAaeMOCThIO Macila ¢ XOJOIMIBHBIM areHTOM, TO JJISl YIyYIIEHHs 3TOTrO IMoKasaTels, a,
cleIoBaTeNbHO, JJIsi OOJIETYEeHHs BO3BpaTa maciia B KOMIPECCOp, K MUHEpPAIbHOMY Maciy
MOXKHO J00aBUTh, MO KpaitHeir mepe, 30% ankunbeH3onbsHoro Macia. R-409A moiaHOCTBIO
CMEIINBAETCS KaK C YUCTHIM alIKMIOEH30JI0M, Tak U co MaciaoMm PEO.

4. 3ameHuTe ocymIaounme GUIbTPHI.

5. OTkavaiiTe CUCTEMY, UCTIONB3YS TIIYOOKUH BaKyyM.

6. 3anpaBbpTe XOJOAWIBHBIN areHT R-409A (mpubnusurensHo 85-90% OT ucxomHoi 3a-
npaBku R-12.

7. 3aperucTpupyure KoJIMYECTBO 3aMpaBiIeHHOTo B cuctemy R-409A.

8. 3amycTuTe cHCTEMY UM HEOOXOIUMBIM 00pa30M OTPETYJIMPYHTE TEPMOPETYIUPYIOIIUN
BEHTHJIb JIJIs IPABUJIbHON YCTAaHOBKH MEPErpeBa, €CIM OH MPUMEHSIeTCs 11l pabOTHI.



Forane® 410A

Forane® 410A — MPEACTABISAET COO0N XOJOMUIBHBIM areHT C HYJIEBBIM IMOTEHIIHATIOM
paspyuenust o3oHa (ODP), npenHa3zHadeHHBIN 17151 3aMEHBI X0JIOAUIbHOrO arentra ' XdVY-22 B
pPa3IMYHBIX HOBBIX oxJaxkaarommx cucremax. Forane 410A sBusercs cmechio @Y R-32 u R-
125; coctaB 3T0i cMecH OJIM30K K a3€0TPOITHOMY .

Hosbie cucTeMsl

Forane 410A sBnsercs noaxonsiiedl 3aMEHOW paHee NPUMEHSBILErOCs XOJIOAWIBHOTO
areHTa ' XDVY-22 mpu paboTe B HOBBIX OXJIAKIAIOIMIUX CHUCTeMaX. MHOTHE MPOU3BOIUTETH
XOJIOJMIPHUKOB U KOHAWIIMOHEPOB BO3/yXa M3TOTOBIISIOT 000PYIOBaHHE, CIICIIHAIBLHO MPE/I-
Ha3HavYeHHOe 11 paboTel ¢ R-410A. Oxnakmarompe CUCTEMbI, B KOTOPBIX MOXKHO OyJeT nc-
nonb30Bath R-410A, BKIIIOYAIOT B ce0s1 KOHAMIIMOHEPH! BO3/yXa, XOJIOAUIBHUKH U TPOMBIII-
JICHHBIE pepUKEPATOPHI.

Perpodur

N3-3a Gosee BHICOKMX MPOU3BOAMTEILHOCTH W AaBieHus napo Forane 410A sTot xo-
JOMWIBHBIN areHT He PEKOMEHIYeTCsS HCIOJIh30BaTh B CYHIECTBYIOIIEM OOOPYIOBaHUH TPH-
MEHsIeMOM i1 paboThl ¢ R-22. JIns TOro, 9T00BI MOXKHO OBLIIO MPUCITOCOOUTD CYIIECTBYIOIIEE
obopyaoBaHue Uit paboThl ¢ 0oJiee BHICOKOW MPOU3BOIUTEILHOCTHIO U MPU 00JIee BHICOKOM
JABJICHUH, HEOOX0IUMO OBLITIO OBl TPOBECTH 3HAYUTEILHYIO0 MOIU(DHUKAIINIO ATOTO 000pY10Ba-
Hus. B wactHOCTH, MOnUUKAIMK TOJDKHBI ObLTH OBl MOJABEPTHYTHCS PACIIMPUTEIBHBIC Ka-
MaHbl, KOMIIPECCOPHI, KOHIEHCATOPHI U HEKOTOphIE Apyrue y3ibl. [Ipun HeoOxonumocTu 3ame-
Hbl R-22 pexomeHnmyeTrcss mogorHaTh cyllecTByoimee obopyaoBanue k pabore ¢ R-407C,
CBOMCTBa KOTOPOTO MOJ00HKI CBOMCTBaM R-22.

Macaa

R-410A, xak u gpyrue 'OV xomoawibHble areHThl, TpeOyeT mis padbotel Macia POE,
00J1a1a01Iero MOJIHOM CMENIMBAEMOCTH C XOJIOJAUIBHBIM areHToM. M3roroButenu 060pyao-
BaHus 171 R-410A OyayT moctaBisiTh 000pyI0BaHUE, YK€ 3alPaBICHHBIC COOTBETCTBYIOITUM
MacioMm.

IKCMJIyaTallHOHHBIE OKA3aTe N

YcTaHOBNIEHO, YTO A7 HOBBIX COOPYKEHUH, 00€CIIeYeHHBIX COOTBETCTBYIOUINM 000DPY-
JIOBaHMEM BMECTE C 3alpaBKON MOIXOJSIIETO Macliia, HMEIOIIMX HEOOXOIUMBIC pa3Mephl JIH-
HUU ¥ T.]., IPUMEHEHHUE XOJOoauIbHOrOo arenra Forane 410A obecneunBaeT gocTHkKEeHHE 0O-
nee BbICOKOH (Ha 5-6%) apdexTuBHOCTH pacxona suepruu, uem R-22. Mcnons3oBanne Forane
410A obecrneunBaeT Takxe 00jee BRICOKYIO MPOU3BOIUTENBHOCTh U JaBieHue, yeM R-22, yto
MO3BOJISIET KOHCTPYUPOBATh 00JIee KOMIAKTHOE 000PYyA0BaHKE IS KOHAUITHOHHUPOBAHUS BO3-

nyxa.



OCHOBHBIE CBOMCTBA MPOAYKTOB cepum Forane

R-123 R-134a R-404A | R-407C R-408A | R-409A | R-410A
(FX-70) (FX-70) | (FX-56)
Cpeamsist MOJIEKyJIIpHas Macca 152,9 102,0 97,6 86,2 87,0 97,4 72,6
Temrieparypa KureHus npu 1 at™m 27,8 -26.0 -46,3%* -25,6* -44 4% -34,5% -52,0%*
0
[I710THOCTH HACHIIIEHHBIX MTAPOB 6,2 5,1 5,3 4.5 4,6 4.8 4,0
IIpH TeMIepaType KuneHus (Kr/m’)
TInoTHOCTE HACBIIEHHOM KUIKO- 1,42 1,16 1,01 1,10 1,03 1,18 1,05
i ripu 25°C (kr/mam’)
Kpuruueckas temneparypa (°C) 183,8 101,1 72,0 86,2 83,7 106,8 72,2
Kpurnyeckoe nasieHue (KF/CMZ) 37,3 41,3 37,8 483 441 46,7 499
CKkpbITas TEII0Ta UCTIAPEHUS TIPU 73,7 92,8 86,0 107,4 97,6 94,6 116,7
temneparype kuneaus (bTE/dynT)
VY nenbHas TENI0EMKOCTD KHIKO- 0,23 0,34 0,39 0,38 0,37 0,30 0,44
cru nipu 25°C (BTE/yur.’®)
VY nenbHas TEIIOEMKOCTh apoB 0,16 0,19 0,18 0,17 0,16 0,15 0,17
npu 1 atm. (BTE/dynT.’D)
Temneparypusiii mepenan (°C) -17,8 -17,8 -16,9 -11,4 -17,1 -9,9 -17,7
IIpenensl BOoCIIaMEHEHUS HA BO3- He Boc- He Boc- He Boc- He Boc- He Boc- He Boc- He Boc-
Iyxe TTamMe- TTame- mIaMe- rIaMe- miame- niame- riame-
HACTCS HACTCS HSCTCS HACTCS HACTCS HACTCS HSCTCS
IToTeHuuan paspyiieHus 030Ha 0,014 0,000 0,000 0,000 0,026 0,050 0,000
(ODP, mna X®VY 11 =1,0)
BrusHue ranounnoyriepona Ha 0,02 0,33 0,96 0,34 0,77 0,38 0,34
BceoOmee norerieHne (HGWP,
st XOY 11 =1,0)
['pymma 6e3omacHOCTH O KIACCH- B1 Al Al/Al Al/Al Al/Al Al/Al Al/Al
¢ukanun ASHRAE
Jomyctumoe comepikaHue mapos B 10 m.1. 1000 m.a. (1000 m.o. (1000 m.x. (1000 m.zx. {1000 m.x. 100 m.1.
pabodem nmomernennn (WEEL)
(BochbMH4acoBO# pabounit
JICHB/CPETHUI BEC)

e Temneparypa Havyasia KULIEHUS




JlaBineHue mapoB OXJIAKAAKIINX KUIKOCTEU

(maBneHue MPUBEIEHO B EAMHHUIIAX (1)yHT/L[IOI7IM2 (=0,07 KF/CMZ))

Temmeparypa, 11 12 22 113 114 500 502 134a 123

O(D*

*°C=5/9 ("D -32)

3aBUCUMOCTE JaBJICHUS OXJIAXKIAIONINX KU II-

KOCTEU cepuu Forane OoT TeMneparypsbl

Temmeparypa, JlaBnenue, GpyHT/mroiim” **

‘D * R-408A R-404A R-409A R-409A R-407C R-407C R-410A
(FX-10) (FX-70) (FX-56) (FX-56) KHUIAKOCTD napbl KHUIAKOCTD
XKugkocTh | KHAKOCTH | KHIKOCTh napbl

*°C=5/9 (@ -32)

#* gr/em® = 0,07 . (pynr/moiiv?)
KpacHble nudps! — naBjieHHe BBIPaXEHO B €AUHUIAX (IIOHMBI PTYTHOTI'O CTOJIOBI HIKE 1 aTM)

[ocernte Hanry Web-cTpannuky

Jna nonydenus
Texumueckoit nHpopmanuu * [{narpamm dasnenne — Temmeparypa * MHCTpyKuuit o petpodure
JlokmanoB Ha ceMrHapax * becmiaTHOro mporpaMMHOTO 00eCTICUCHUS

www.forane.com

nnu obpaiaiTeck 1o dakcy

800-286-4110
JUIS TIOJTy4YEeHUS! IOKYMEHTOB, OTHOCSIIMXCS K MPOAyKTaM cepun Forane, HenocpeacTBeHHO Ha Bai daxc

‘DN ATOFINA

ATOFINA Chemicals, Inc, 2000 Market Street, ®unanens¢us, [leacunsBanust 19103



http://www.forane.com/

