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C momenra nossnenns R-22 8 1928 r. u opranvsamin
€0 WHMPOKOTro Npou3BojcTBa B 1936 1. atoT XnagareHt
OPUMEHSUICK B pasHOOOGPasHBIX CHCTEMaX OT  CaMbixX
MATEHBKIX  OKOHHEBIX  KOHAWIMOHEPOB JIO  KPYHHBIX
HWIEPOB ¥ TEIUIOBEIX HACOCOB, BKJIIOYAS CHCTEMBI JUIS

paifoHHOro HEHTPANHIOBAHHOTO OXJIAKACHUS "
OTOTICHHS,  XONOIOTIPOM3BONUTENLHOCTE  OTACIBHbIX
BHJIOB obopynoranus, HCTIONB3YIOINX 3TOT

YHUBEPCATHHEI XnagaredT, xonebnercs ot 2 kBt mo 33
MBr (¢ sampasxoit R-22 ot 0,5 a0 9500 1), R-22
UCTIONB3YETCA B MOPUIHEBRIX, POTOPHBIX, CHHUPATEHBIX,
BUHTOBBIX K [CHTPOOEXHBIX  KOMIOpeccopax
SKCHCPUMEHTANEHO ~ B a0copOHUOHHEIX cHcTemax. Hu
OOMH  Hpyroff  XjajgareHT He  JOCTMTAI  TaKoro
pasnoolpa3us KOMMEPYECKOro HPUMEHEHWS M TAaKOro
HIRPOKOTO [HUANA30HA X0JI00TPOU3BOAUTENLHOCTH.

Opnako R-22 sBmerTcs ONHMMM U3  XHMUYECKUX
BeHECTs  Knacca  xuopdropyriaeBonoponos  (HCFCs),
TIPOH3BOJICTBO KOTOPBIX IIPEKPAINACTCH B COOTBETCTBHH
MoHpeansckum APOTOKOJIOM o BEIIIECTBaM,
paspymaronry  o3omoBsi cnolt [1, 2]. Perynupyromue
Mepsr 1Ipotokona HanpassieHst Ha noTpebienye, KoTopoe
CKAANBIBACTCS W3 [IPOM3BOACTBA M MMIIOPTA 33 MHHYCOM
9KCTIOPTa M YHHYTOXRACMOTO kosmmdecta R-22. Tlpotoxon
HE OrpaHHYHBACT UCHONE30BaHHE B OyAylleM yxe
W3TOTOBNCHHLIX  MAM  MMMOPTHPOBAHHBIX  XUMMUYECKHX
BEIIECTB, @ WMCHHO, XJalareHTOB, KOTODBIE YXE WM
TIOBTOPHO HCHOIL3YIOTCA WITH 3arOTOBACHLI 10 NPHHATOTO
cpoka sukBuAamMn. TIpoTokon Takke He orpaHMuMBacT
MCIIONB30BAHNE  XKUMHYECKMX  BCIIECTB B Ka4ecTBE
nepepabathiBaeMoro  CRIPhA  (NONYNPOAYKTA  1pH
IPOM3BOJACTBE APYTHX XHMHKATOR).

B rabn. | ykazassi NpesiclIbHBIE CPOKH TIPOMBBOCTRA
n mBosa R-22 cormacwo MoHpealnhckoMy 1poToKOny u
norpebHocT B Hem B Kawage w B CIJA. Viasanusie
CPOKH OTHOCATCA X TIOJHOMY NIPEKPaIleHnio, XoTs U Gonee
paHHee TIPEKPAMEHUE NMPOM3BOJCTBA MM IMAru M0 ero

TIOCTENICHHOMY ~ COKPAaleHMIO  BOSMOXHEL  Hekortopsie
crpate, ocobenno B Empore, snionmsior rpadmx
OrlcTpee.

Uz-3a umpoxoro npivenenns R-22 ofopyzosanwe,
CHIPOCKTUPOBAHHOE  HA  JTOM  XjajareHre, Oyger
UCNONB30BATECA CIIE HE ONHO JIECATUIETHE, TOCHE TOro
KaK €10 IPOM3BOJICTBO TIPEKPaTHTCS.

s axcrutyaraumn oGopynosarus ua R-22 Gyayr
UCHONIB30BATHCS OrpaHHYCHHEIC JTHMHTBE ero
TIPOM3BOJICTRA, 3AMACH], UMEBHIMECS JIO NMPEKPAICHHS ero
TIPOM3BOACTRA, W XnagareHT R-22, xotopwii Oyzxer
M3BJICYCH M3 TNEPENpOQUIMPOBAHHOTO WK BBIBEACHHOTO
U3 IKemyaraupn obopynosanns. Hmerorcs sapuantl
HCIIOJIb30BaHMA 3aMennTeneH R-22, mpieM HekoTOphIE B3
HHX  crenwatbHO  paspaboTasel, «9To0BI  YHPOCTHTE
MEPEXOAHBI  TEPHOA, W HE NpejHA3HAYEHLl  Juis
UCTIOIB30BAHNS B KAYE€CTBE OCHOBHBIX XJIalareHToR.

B esponeifckux crpaHax cyumecTsyroT fosiee xectkue
orpapmdenus. B page  crpan  yke  sanpermm
ucnonszoanue M pabory ¢ R-22 wnm sanpersr x
ONpPEICNCHHOMY CPOKY, MCXOAS U3 THIA MK rabapuToR
o6opynosanus. B to xe spems Moupeanscknit nmpotoxon
PABPEINACT PA3BUBAIOIAMCA CTPaHaM, 0DO3HAYCHHLIM B
Craree 5(1), B 33BHCHMOCTY OT YPOBHS HCIIONL3OBAHHS

KOHTPOITHUPYEMBIX BEHIECTB NMPOJOJIKHUTEL NpUMEHeHne R-
22 1o 2040 roxa.

BapuaHTbl 3ameHbl R-22

He cymecrsyer HM OJHOTO 4HCTOTO XjajareHra,
KOTOpHIH Gb1 MoT npsiMo 3amennts R-22. [poussoaurenn
YKE TNPEeNraraloT BOCEMb CMecell  XITajarcHToB  JUIs
OKCHIyaTallH CYIIECTBYIOWEro 060pyLoBanns (Mpu ero
COOTBETCTBYIOMIEM TIEPEPOPUINPOBAHNN) W HECKOTHKO
JOTIOIHUTEIBHLIX  CMecel 11 HOBOro 060pyH0BAHHMAL
Yucno cmecedt npessicut 20 ans koHBepeun u Gonee 10
JUis HOBOTO OBOPYNOBAHUS, eclU TIPUHATEL BO BHIMAHME
xnanarent R-502 (panee wmmpoko Hcmonmesyemash cMech
U HU3KOTEMIEPATYPHBIX UM KOMMEDPYECKMX CHCTEM,
copepxkattas R-22). Dr cmecu npeacrassieHs! B Tabi. 2.

Tabsmua 1. Cokparuenne npoussonctsa u umiopra R-22 x 1 AHBAps yKa3aHHOTO rojia no MoupeansekoMy mpoTokony

Crpaurr Hosoe o6opy nosanue Cymectytomee o6opynosanue
Passuteie crpans 2020* 2030
Crpanst Crateu 5(1) 2040* 2040
CILA** u Kanaga 2010 2020

* TIpoToxos HanaraeT nocterienHoe crmwkenue (¢ Gukcarmeit 8 2015 T, Toabko 1% crpan Crareu 5(1) obmero
norpebienus HCFC, 1o no3BoNget oTienbHBIM CTPaHaM CAMEM OTIPSACISTE BBITTONHEHYE TpeboBanuii, OCHOBANHEIX Ha
JUMHTAX JUIst OTACNBHBIX BEIUECTB (B 3aBHCHMOCTH OT MX Pa3pYMIMTENbHOrO JeHCTBHS Ha O30HOBBIA O (ODP) u ux
UCHONB30BaHUS ).

** B cootsercTBiy © 3akoroM o unctoM Bosgyxe (CAAA) or 1990 r. u npexmmcanuenm 40 CFR 82.

J. M. Calm and P. A. Domanski, “R-22 Replacement Status,” ASHRAE Journal, 46(8):29-39, August
2004; translation to Russian by O. B. Tsvetkov as "Craryc ~ Kse C 3amenoi Xnagarenta R-277 in
Wasectust Cankr-IleTepByprokoro rocy4apcTBEHHOMS YHUBEPCUTETE HUSKOTEMNEDATYDHEX ¥ ALSERIX
rexHonorui (Masectun CHGTYHWNT), Russia, YIK 621.564, ISSN 1995-2724, 2008(1):28-38, 2008
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Tabmuua 2. CMecu-3aMenuTenn XntapareHtos R-22 u R-502

3aMeHsemMble 3aMeHsoIMe Xaiare Tt s
XJafareHTs!
CYHIECTBYIOUIEro 060pya0BaHUs HOBOrO ofopynoBanus
R-22 R-407C, R-411A,R- 417A, R-407C, R-407E,
R-419A, R-421A, R-421B R-410A, R-410B
YITIEBOAOPOIBI
R-502 R-402A, R-402B, R-403A, R-407A, R-404A,
R-403B, R-404A R- 407A, R-507A,R- 5094,
R-407B, R-408A,R- 411B, YITEBOAOPO b
R-422A, R-507A
QupMEl,  3AHUMAIONIMECS  HU3KOTEMIIEPATYPHEIMH | ecld  HCIONB30RATE COOTHOIIEHUS.  KOMIIOHEHTOB,
CHCTEMAaM#i M CHCTCMaM¥ KOHAHIMOHAPOBAHMA BO3AyXa, | BHIOpaHHble Tak, wroGbl MpubIU3NTECS K KpUBOt

OpraHM3OBaIY COBMECTHRIH nmouck ainsTepHarus R-22. Ux
yOwms  fonogHuwinr  oOHIMPHBIE  HCCNENOBAHMS W
paspaboTku OTACIBHBIX MPOMIBOJMTENSH XJAHATCHTOB ¥
0G0pyAOBaHHs, TIPOBOIUMBIE B YHUBEPCHTETAX H JAPYTHX
UCCIENOBATENILCKMX  OPralu3auMaX, a  Takke B
naboparopusx, TONBIYIOUIUXCH roCy JapCTBEHHOM
TIOJUICKKOM. JTa MOKIYHAPOAHAL  TIpOTpaMMa
nazeanack  «llporpamma  ouemkwm  Xmamaremros,
aneTepHaTHBHEIX  R-22 (AREP)». B Hee pomen wu
AnoHCKH ABoHnuK JAREP. 3amauell mporpammsl Ghuto
HCKMIOHTE  XyOsnuposamie  paGoT W pacTpaduBanue
OTPAHMYCHHBIX PECYPCOB IIPY OLICHKE BAPHAHTOB 3aMEHEL.

B pabore mpunrmmanu yuacrue 39 kommaHuii — u3
Esponsr, Anommn n Ceseproit Amepuku. OHE Iemuucs
TCOPCTHUECKHMU  PE3yNLTaTaAMH U IKCHEPHMEHTATBHEIMU
ABHHBIMH, TIOTYYCHHBIMH KaK TPU KaNOPHMETPUYECKHX
OTIBITAX U MCHBITAHUSX 06opyAoBamim 1o cxeme «drop-in»
(MMHHMANbHBIE  Tepeielikn), TAK W IpH pazpaboTke
KOHCTPYKUUH, ONTHMH3NPOBAHHLIX O XIa{arenT.

AREP pacemorpen 14 xnmamareutos, 0TOOpaHHLIX B
KauecTBe MOTCHUMATBHEIX KAHINAATOR JUTE 3aMennl R-22.
B cmicox somnm: R-134a; R-32/R-125 (60/40 macc. %);
R-32/R-134a (20/80, 25/75, 30/70 u 40/60); R-32/R-227¢ca
(35/65); R-125/R-143a  (45/55); R-32/R-125/R-134a
(10/70/20 [R-407B]), (30/10/60) wu (24/16/60); R-32/R-
125/R-290/R-134a (20/55/5/20). Taxxke B cnvcox GbumM
BrmoueHsl R-290 (nmporman) u R-717 (ammuak), xots
PeaibHO KOJIMYECTBO TECTOB C HHMU GRIIO OTPAHUYCHO.
HonoanutensHo B CHECKE KAHAMIATOB eCTh 4eThIpe
3amenbl R-502, a umenno: R-125/R-143a (45/55); R-32/R-
125/R-134a (20/40/40 [R-407A]); R-125/R-143a/R-134a
(10/45/45) n R-125/R-143a/R-134a (44/52/4 [R-404A)).

OcHoBpIBagch  Ha  JAaHHBIX  3TOFO  HOWCKA,
GONBIIMHCTBO NMPOM3BOUTENCH MANbIX KOMIIPECCOPOB M
arperaTHpOBAHHOTO 00OPYAOBAHMS BHIOpAIH GHHAPHYIO
emeck R-32/125, xotopas wumeer cocras R-32/R-125
(50750) [R-410A), w1005l MakcUMaTbHO  YBEAMYHTD
sdekrurioeTs  ® B To ke Bpems, u3bexath
BOCILTAMCHAEMOCTH.  DTa  KBA3H-a3€0TPONHAS  CMech
pabortaeT mpu 6oee BLICOKMX JABICHUIX KOUAEHCAIHH
(mpubmusurensho na 60 % spime, gem y R-22 B cucremax
€ BOBAYUIHBIM  OXJDKAEHAEM), HOo ofecreunBact
cHrkenne rabaputos oGopynosanud. TpexKoMIIOHeHTHAS
eMech R-32/R-125/R-134a Toxe kOHKypeRTocnocofHa,

HaceieHnd xnagarearos R-22 u R-502. B crasu ¢ ntum
omeck  R-32/R-125/R-134a  (30/10/60) npencranaser
GoNbIIOH MHTEpEC KaK TakTMHECKHil BApHaHT 5TOro
palodero BelecTsa, HO MO3THEE COCTAR CMECH WAMCHMIH
Ha R-32/R-125/R-134a (23/25/52) [R-407C), wutobm
YMCHBIIMTE  ONACHOCTH  BOCIUIAMEHAEMOCTH  NpH
(bpakUHOHUPOBAHIH.

Ilporpamva AREP 6wima manpasiena nuum  Ha
HPEABAPUTCILHYIO OlCHKY 3aMenuTenelt R-22. Pax upwm-
U3TOTOBMTENEH OLCHUIIH KOHKYPEHTOCIOCOOHOCTE
METO0B TIPOEKTHPOBAHHS u OTITHMHM3ALHH
cyuiectryiomiero  obopyaosamns.  B.X.  Mmmop  [3]
nyGAMKYeT — MCHEpNBIBAIOWMN  UTepaTypHBbIi 0030p
HCTIBITaHNH ¥ HEOOXOAMMBIX H3MCHEHHH B JleHeTByomeM
0DOpYIIOBAHMH, B  YACTHOCTH, B KOHCTPYKUMAX
KOMIIPECCOPOB,  TeMNIOOOMEHHNKOB,  PEryIMpyIOmmX
yerpo#icrs u emasky. [TpoBesieHHble HCTBITAHNS HOKAZATH,
4ro R-410A  wuMeer oauHakoBy®  wim JIYHITYIO
3HEProaGeKTHBROCTE O cpasHermio ¢ R-22. lns cierem
oxfaxaennn Halimoganocs ee ysenudenue na 1 — 7 % u
Ans cucreM o0orpeBa — 0T yMmeHslerus sddexrusnoctn
Ha 3 % 2o noBoimenus Ha 7 %.

Hudpactpyxrypa  cepsnca  xommpeccopos  u
PETYIHPYIONMX  yCTPOHCTB JUISE KOMMEPUYECKUX CHCTEM
TPaKTHYECKH  yHHUUMPOBAHA, OIHAKO JUI%  KPYHHBIX
YCTaHOBOK UMENNUCH 0COGEHHOCTH.

Xnazarent R-134a ABJIAETCH
PacrlpoCTpaHCHHONH 3aMeHON B wiuiepax, WMEIOumx
BUHTOBBIE KOMIIPECCOPBI  XONOIONPOUIBOANTETEHOCTRIO
175 ~ 1500 B (¢ 3anpasxoii 50 — 400 1 XJIajiarenTa) Kax
C BOIYUIHEIM, TaK ¥ C BOJASHBIM oxnaxaecHuem. [pyrue
BAPHAHTBI  HCMOJBL30BaHMA  Bkmowaror R-410A u
orpasnyenHo (npexie Beero, 8 Eppone) R-717 (ammuak)
1 R-1270 (upormnen). Tloctenenno ocnabepact npexuuil
UHTEPEC K YCKOPCHHOMY BBIBOJLY Ha priHok R-407C n
naxe R-404A. PaccMaTpuBaroTes M ApYTHE CMECH, Takke
ucnonssytomue R-134a, 4ro6br 3aMeHnTs nopnesoil u
BHHTOBOM KOMTIPECCOpLI OMEHD KOMITaKTHEIM
HEHTPOOEKHBIM KOMIIPECCOPOM, TIPUBOIHMEIM B JICHCTBHE
HHBEPTOPHLIM TIpeobpasoBatelieM, 9T0 JacT 3HAYHTEIBHO
Gonee  BrIcOKYI0 O(QCKTHBHOCTE NPH  OAHHAKOROH
MOIHOCTH.

Coxpansiercs unTepec, ocobenno B Empome, k R-
407C nns 9uAEpOB C BOASHBIM OXNAXKACHHEM. XOTH €ro

camoit
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3 exTUBHOCTS, Kak TpaBHIIO, MOXeT GBITH Hike (10 7
%), "em y R-22 B TPAIMUMOMHBIX KOHCTDYKLHSX,
paccmarpusaior gse paspabotku. Tak, wcnone3oBanue
PErEHEPATHBHOTO  TEIUIOOOMEHHNKA MOXKET TIOBBICHTD
sfdexrunnocts Ha 2 %. Bomsmyio addextuBHOCTH
MOXKHO TIONYHHTh, €CIH BOCHONL3OBATLCH WHTEHCHBHLIM
TeMrreparypubiM  ritaiinoM R-407C or 4 a0 5 °C (8
npoueccax kunenus W xoHpeHcaumu). o 5 % pocra
spdextuBrOCTH MOKHO TIOJTY 9 HTh, HCITONB3Y A
TIPOTHBOTOYHEIC TETNOOOMEHHNKH, 4TOOBI TPHOIU3NTRCS
K TepMoluHamugeckomy uukiy JlopeHua, KoToprii
MO3BONSICT MCTIONB3OBATE TEMICPATYPHRIH rialix s
MCTIapuTeNel 1 KOHIERCATOPOR POTUBOTOUYHOTO THIIA.

BoapeicTaue Ha okpyxarowyto cpeny

XoTs  pelwicHME — HCKNOYHTE MCIIONB30BAHHE
xnagarenta R-22  ocroBamo Ha €ro  crnocobHOCTH
paspymwars arMocepHslil 030HOBBIH Ciloll, Tpu Houcke
ILTEPHATHB CICAYET TakKe NPUHAMATE BO BHUMAHHE U
Jpyrue aciieKThl, CBAZAHHEIC ¢ BO3ACHCTBIEM XIaJarcHTOB
Ha OKpyXkawomyio cpeiy. B tabn. 3 cpasHuBatores cpok
CYHIECTBOBAHMS XiajareHTa B armocdepe 3emin (Tun),
HOoTEHUMaN paspyuienus  o30HoBoro cios (ODP) nu
noteHuman rnobansroro norermenus (GWP) ang R-22 ¢

TEMH  KC  [OKA3ATENAMM  JUIL  aXhTepPHATHBHEIX
XJ1aareHToR.
Bpems tarm  ykaselBaer BpemMs  npelBIBaHMN

Xjanarenta B atmocdepe 3eMau J0 TeX NMOp, MOKA OH He
PAINOKUTCH, HE CPearnpyer ¢ JPYIrUMH XUMHYCCKHUMH
BEUIECTBAMH, HE OyjAeT BRIMBIT AOKASMU WM He Oyjer
yiares xakuMm-nnbo HMHBIM cnocoGoM. DTa BenMYMHa
npeacTasiser cobol, TakuM o6pazoMm, cpemHee Bpems
fpeOBBanAUS XMafarenTa B arMocdepe U, CIeAOBATENRHO,
BO3MOXKHOCTE  ero  waxomneHus. JlnutensHwmit  cpok
CYIIECTBOBAHMS XNA3TEHTOB B aTMocdepe He uckinovaer
TOCTENEHHOE BOCCTAHOBNEHHE OKPYXAOMmeH cpeibl, Kak
BCEMH H3BCCTHBIMHM CH0CODAMH, TaK U TEMH, KOTOpBIE
MOTYT NOSABHTECH B OYAYINEM, OAHAKO, XIajareHTHl ¢
KOPOTKMM ~ CPOKOM  CYINECTBOBaHMA B  armocdepe
TPEATOYTHTEARHEL

Crporo  roBoOps, MNPOZONKUTENEHOCTE  («OKH3HUY
XJIaNarcHTOB, TPHBEACHHBIX B Tabn. 3, pasnwusa ang
Tponociepsr (HIKHEro aTMocepHoro ci1od, B KOTOPOM
MBI KUBEM), CTPATOChEephl (CACAYIOLIErO CIIOA, B KOTOPOM
UCTOMIEHHE  O30HOBOIO €04 BLBLIBaeT  ocoboe
GecrokoifcTBO) U BoNee BBICOKMX  CIOCB, TIOCKONBKY
OCHOBHBIC MEXAHU3MBI H30aBICHUS OT XJIJareHToB B 9THX
CIOSX HEORMHAKOBEL

Kax wussectmo, ODP ~  crampapTH3oBaHHEH
GespasMepHprif  mokasatens  (OTHocuTensHo — R-11),
XapakTepU3yomuil crocobHOCTE XNANAreHTOB U JPYTHX
XMMHYECKUX BEIUIECTR pa3pyarts MOIICKY JTb!
crparocdeproro o3ona. [lpusenennnle fanHbIe SBASIOTCH
BCIHYMHAMY, TIPHHATHIME  MEKAYHAPOAHOM  HayHHOI
IKCnepTHOM  oneHko. - 3wawenus ODP  ans  comeceit
ONPeIeTCS Kak cpepHee 3Havenue ODP komronenTos
C Y4E€TOM HX MacCOBBIX J0JIeH.

Horenmmanst ODP u GWP paccuuransi ¢ yueroMm
TaT™M, 2 TaKKe 10 JAHHBIM W3MEPEHHH XUMHYECKHX
CBOMCTB M APYIHX aTMOCEPHBIX MapaMeTpos. 3HadeHUs
tar™, ODP u GWP ana xnagareHTa Z0MKHBI GBITh Kak
MOXHO HIKE, OJHAKO OHHM JOJDKHEI COYETaThesd ¢
OLCHKAMH DKCIUTYaTAHWOHHBIX KAYeCTB XJIAJareHTa, ero
6E30MacHOCTH, XUMHUYECKOH M TeIwioBoll CTaGHILHOCTH
TIpY ucriosb3oBanuy [4].

CpaBHeHue 3cheKTUBHOCTH

HAns  cpaBHeuus
BBIOPaHB! [9TH (AKTOPOB!

o deKTHBHOCTH  XJIadareHTon

TepmoduHamudeckue ceolicmea

1. Hackomeko Jajieko OT KPUTHHECKOH TOMKH
peanu3oBaH  XONOAWILHBIH  wMKA  (3TO  BIMseT Ha
OTHOIIEHWE CKPBITOH  TEMNOTBl TapoobpasoBaHus K
YHCIBHOH TEIUIOEMKOCTH KHAKOCTH TIPH  [OCTOAHHOM
JIABJICHIY ).

2. HaxsioH XpHBEIX HACBIUIEHHS KUIKOCTH U 11apa, 110
KOTOPOMY  ONPENCNSIOT pe3ynbTaTUBHOCTL  fleperpesa,
TIepeoXNaXICHIS M poccemporanis. Ha nakion kpussix
CYUIECTBEHHO BJIMACT MOJIBHAS TCIJIOEMKOCT.

Tabmaua 3. Hexotopie cBoficTa xmanarenta R-22 u ero samMenuteneit [4-6]

XnajareHt Cpoxk cymecTBOBaHUS B aTMOCDEDE, Tan ODP GWP (nna 100 net)

R-22 12 0,034 1780
R-134a 14 0 1320
R-407C - 0 1700
R-407E - 0 1400
R-410A - 0 2000
R-32 4,9 0 543
R-32/R-600 (95/5) - 0 520
R-32/R-600 (90/10 - 0 490
R-290 (npomnan) - 0 ~20
{-717 (amMmuak) - 0 <1
R-744 (mmokceun yriepona) >50 0 1
R-1270 (mponmnen) - 0 ~20

lpumedanue: T, cMecell He ykazaHsl (=), Tak Kak B atMocdepe OHU pasaeisioTess Ha KOMITOHEHTHL
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Caolicmsa nepeHoca

3. TGIUTQYIDOBOIIHOCTB " BA3KOCTE, KOTOPBIC
oﬁycnomnnam'r TeruootmMen u THAPABJIUYCCKUE TTOTCPU.

OcobeHHoCcmU NpuUMeHeHUS

4. Bnnsave Ha HMHTEHCHBHOCTH  TemI006MeHa
TEMIIEPATYPHOTO rnafina " xoudurypatumn
TEeHI000OMEHHUKA.

5. BO3MOKHOCTL ONTHMM3AUMM UWKNA  MyTeM
perynupoBanus nieperpeea, MEPEOX K ACHS,

UCITONB30BANMA SKOHOMa3epa M TAKUX DIEMEHTOB, KaK
TENNOOOMEHHUKY Ha SKUAKOCTHOM MIIM  BCACKIBAIOIECM
Tpybornposoax.

Ha puc. 1 noxasansr puarpammer T — s s R-22 n ero
3aMeHHTeN e, KOTOPEIE JIOIIKHBI obneruuts
Ka4eCTBEHHYI OLEHKY BO3ACHCTBHS TEPMOAMHAMUYECKUX
CBOWCTE  Ha XonomumbHel  kosdduiment. Kpugnie
HAcBHIUCHUA 1I0KA3aHBl Kak Oe3pasMepHbie BEIMUHHEL
MMEIOIHE OJIMHAKOBYIO IIMPUHY AByXdaszsoro kynonia (to
€CTh, JUIN HAchIEeHHOW xuukoctw s* = 0, s
HachieHHoro napa s* = 1). 3aMeTHm™, 4T0 KpUTHYeckas
remreparypa ans R-134a somne, wem jna R-22. Topo6ras
kapTuHa HabonaeTcs JUIK KPHTHYECKHUX TEMMIEpaTyp

xaagarcuros R-410A wu R-125. Tlpu  opumakoBbix
TEMIICpATYpax  KHUIeHus W KOHAEHCAUMM LUK,
ucnonesytommit  R-134a, waxomwrcs  ganelme  oT

KPUTHIECKOH TOYKHM, “eM MK Ha R-22, M ropasgo wimxke,
yes nuknel Ha R-410A u R-125.

Ha puc. 2 usofpaxken UMK NapoKOMIIPECCHOHHBIH
XONOIMNBHLIH  yCTaHOBKM B jgmarpamme T — s,
XoloAOTIPOU3BOAUTEILHOCTE LMKJIA  TIPEACTaBJIcHA
OWEAs0 1o IuHuel kuneHms, a pafora muxna —

IIOATLIO TIOJl KPUBLIMA KOHJICHCAUMM M IIEperpeea, 3a
MUHYCOM obmacr, obo3Havarouei
XOMOACTIPOU3BOAMTENBLHOCTE, ECiN CpaBHITEL 3TOT LMK ¢
umkiaom Kapho, to HeobparuMmocts, BOZHUKAOIas NpH
JIPOCCENUPOBANUN, YMERBINACT XONOXMILHEIT 3ddexT Ha
BETMYUHY TUIOMAIM, PacTioNoKeHHoM rox maueii 4C-4R.
Ora nnomams Takke YKashblBAET Ha JONONHHTEIBHO

3aTpaycHHyI0 paboty u3-3a JIPOCCETHPOBAHMS
(moTepannas  pabora pacwmpenns). JonosHATERbBHAN
pabota  wm3-3a  wWeoOpaTMMOCTH  fieperpeBa  napa

obosnavaerca obnactskd 2-2C-2R. Ha neofparumocts
TIPOLIECCOB  APOCCENNPOBAHNS W TIEperpeBa Mapa Takke
BIMAET HAKIOH KpuBhIX Hacwmmenus. [lorepu ot
HeoBpPaTHMOCTH 3HAMNTENLHO BLIIEC BOIU3A KPUTHIECKOH
TOYKH, T/I€ JIMHNH HACBILICHWS MOCTCIIEHHO CTAHOBSTCH
Gonee nooruMu, hopMupys AByX(asHeii Kynosn.
Kpwruweckas remreparypa R-410A mmxke, yem y R-
22. o oroif npyuupe, HeoGpaTHMOCTL U3-3a Tleperpena
fapa ¥ HeoOpaTHMOCTb, BBI3BAHHAS JPOCCENMPOBAHUEM,
Boitte 4is R-410A, wem st R-22. M3 asyx koMriosesTon
cmecu R-410A xmamarent R-32 naer Goslee BEICOKYIO
TePMOAMHAMUYECKYIO s(iexTuBHOCTE, YeM R-125 mns
UHTEpeCyommx Hac ycnosud. B corw ouepens R-125
HUBEUpPYET Bocriamensemocts R-32. Xnanarent R-125
taxoke nosbimaetr GWP cmecu. Jlpyrue cmecm ¢ R-32
TaKKe BLI3BIBAIOT MHTepec. Tak, R-32/R-600 (95/5) u R-
32/R-600a (90/10) sxmouenst B Tabn 3 w 4
cpasHenus. DTH a3eoTporHble cMeck R-32 ¢ n-GyTanoM u
u300yTaHoM AMEIOT TIPEBOCXOACTBO B
xonoxonpoussogutTensHocth {7} u morim 0wl
UCMONB30BATRCE € MMHepanbHeIMM  Maciamu. K
COXAEHHIO, DTH CMECH JIETKO BOCTLTAMCHAIOTCA.
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TepmonmaaMueckoe  MOACTHPOBAHHE — MO3IBONIET
OUCHUTL HPPEKTHBHOCTL, KOTOPYI0 MOKHO JOCTHYL B
TCOPETUIECKHAX 1MKIAX, WTHOPUPYS BIUSHHE CBOWCTB
HEPEHOCA, TIPAKTHYECKHX OCOOSHHOCTEN W CMazOuHEBIX
macen. B 1abn. 4 v 5 npencrasicHsl pesy bTaTh pacteros
a¢ipextnBHOCTH BRIGpanHBIX sameHmTerell R-22 i
CHCTEM ATPEraTHPOBAHHBIN KOHAMIMOHEPOB U YHIIEPOB C
BOJSHBIM OXJT&KACHUEM B OJHOCTYNCHUYATHIX UMKAax. B
Ta0AMNaX AaHBl 3HAYCHUS XONOAMIBHOTO KOdddHimenTa
¥ TIOKA3aTCIA IMKIA, KOTOPBIC HACTO MCIONB3YIOTCA NpH
ouenke 3 dhekTHBHOCTH.

XnapareHTst, HMEIONe HE3HAYMTENBHEIE
KO3 PUUMENTB TEIUIO0TIAYN, HE MOTYT paboTaTh Takxke
XOPOUIO, KaK T€, Y KOTOPRIX KO3 DHIMCHTE TEII00TIAYH
BBIUE, HECMOTPS  Jake Ha  TEPMOAMHAMMYECKOES
TIPEHMYIHECTRO. Onnaro YCOBEPIIEHCTBOBAHUE
KOHCTPYKIMH MOXET HHBS/IMPOBATE 3T0 paznudne. TouHO
TaKKe CMecH ¢ OonemuM ThaitnoM, Hanpumep, R-407C,
MOTYT He JIOCTHTaTh NPOU3BOAUTENLHOCTH, YKAIAHHOM st
KOHCTPYKIMH TEMNO0OMEHHNKOB ¢ NONEPEYHBIM TOTOKOM
{(HanpuMep, 14 BO3AYXA W, pexke, /Ul BOBL, ABIKYIIeHcs
MEpHCHANKYASPHO  TOTOKY  XJAafareHra), HO MOTYT
1peB30HTH ee B TennooOMeHHNKAX ¢ IIPOTHBOTOKOM.

Henonpsosanue R-134a B ummmepax maer Golee
BBICOKYI0 adexrusnocts, uyem R-22. UYro xacaercs
JApYyrux 3aMEHNTENeiH, TIPOU3BONUTENH cymenm
YCOBEPUIEHCTBOBATL KOHCTPYKLUMH 000PYNOBAHUS, 9TOOL
KOMIICHCHPOBAThL notepu ¢ ek TurrocTH,

O6parumes x suTepaTypHbIM HetTowrmkaM. B [8, 9]
TIOKa3aHBl ~ HEKOTOpBIE  BapuanThl  boJee  HU3KOM
Teopernyeckoif adextusrocrn. M3 [10] Buawo, uro y
xnamarenta  R-410A  wabmopaercs  OTHoCHTENLHOES
yxymuenne s>ddextusoctu no cpapHenno ¢ R-22 mpu
BBICOKUX TEMITEpaTypax KOHIEHCAIIHH, XOTH
MPOH3BOJATENLHOCTS R-410A CpaBHEMa c
IPOM3BOANTENBHOCTEIO R-22 npu twnmunbix  pabouux
pexumax. B [11] paccmatpuBaercs siusuwe mnepernaa

J@BICHUS " Teroo6MeHa HA HOBBILICHHE
shextuprocTd. Tlpemnoxkenst wnTepecHble  cnocoGs:
foctwkenns  Oonee  BbIcOkoH  3dgexTHBHOCTH  rnipu

UCMONB30BaHUN  A3€0TPONHEIX HIH  KBA3WA3€0TPOITHBIX
cmecelt R-32 ¢ yraepofiopojamu W BO3IBpamieHHE K
HCHONB30BAHUI0 MUHEPATBLHBIX CMasOYHbIX Macelsl, XOTs
MOJOOHEIE CMECH SBISIOTCH JIEFKO BOCHTAMEHSIOLMMHECS
71

CymecTByeT MHOTO MPOTHBOPEYMBEIX paboT To
sbextuBHOCTH JMoKeHaa yraepoda (R-744, CO,). Onna
M3 TIPUYUH 3TOFO COCTOMT B TOM, HTO B GONBHIMHCTBE
CIlyyacB  HeOOXOAWM  CBEPXKDUTHUECKHH, a  He
TPANNIHOHHEINA NTAPOKOMITPECCHORHBIA LK. DTOT AaBHO
W3BCCTHBIN XJanareHT AeHCTBHTEILHO NpEANoYTUTENCH B
HEeKOTOpBIX  cnydasx. IlpumepoMm  sgsuserca  HukHSs
CTYNCHL KACKaJAHOH XONONWILHOM YCTAHOBKH, TIE Halle
BCETO AMOKCHI yriaepoaa 3aMeHseT aMmuak. B pabore [12]

Heraneno oueHusaercs npuMcHenue CO, B KHIBIX
TIOMETHEHUSX, rie HCTIONB3YIOT MO KAK
TPaARIHOHHBIX MTAPOKOMIIPECCUOHHBIX, TaK "

Tab6maua 4. Cpasrenye 3hQeKTUBHOCTH XITaareHTOR IS arperaTHPOBAHHEIX KOHIMIHOHEPOB

TMapamerpr! nuxia

Wneansusiii upxn*

Turosrie yenosug**

Cpennsis TeMneparypa xunenus, °C 10 10
Heperpes, °C 0 5
Cpennds TeMmneparypa xoueHcauuy, °C 35,0 46,1
Tepeoxnmaxnenne, °C 0 5
Wsoanrponsstit KT/ xommpeccopa, % 100 70
KIT neurarens, % 100 90
Xnaoazenm Xonoounvrutil kKoshhuyuenm
R-22 9,85 4,60
R-32 9,55 3,84
R-134a 9,86 4,13
R-290 (npomnan) 9,68 4,05
R-407C 9,60 3,97
R-407E 9,67 4,00
R-410A 9,29 3,77
R-32/R-600 (95/3) 9,54 3,85
R-32/R-600a (90/10) 9,43 3,81

* PexuMbl COOTBETCTBYIOT CTAHNAPTHBEIM HOMHHAILHBIM JaHHBIM JUIA arperardpoBaH-HbIX KOHIMIMOHEPOB U
TeossIX Hacocos [13]. HoMuuaneHsIR cTaHAapT OrOBapHBaeT TEMIIEPATYPEl BOIAYXA Ha BXOAe: HapykHywo (35,7
°C) u B momewmennu (26,7 °C), Ha IPaKTHKE TeMmIiepaTypa KurieHus camkaercs fo 10 °C Ans ocymienus Bo3AyxXa.

Pacuersl cpenans! rio nporpammve CYCLE D 3.0 [14].

#* Peskumbl npuOnOKaroTcs K XapakTepHeM Juist uwkia. [lpusepensste tunuynste KITJ[ Moryt 6Tk
TPEBBILICHB ONTHMH3ANHEN NEPEOXTAKICHUA 1 NIEPETPERaA, HCNONL30BAHHEM HECKONBKAX CTYNEHeH Wil JpyTruMu
NoA0OHBIMY BHAOWIMEHEHUAMH MKIA. [Tnoxas KOHCTPYKUMSA MOXKET MPUBECTYH K CHEDKEHHUIO TIPON3BOAMTEILHOCTH.
XapakTepHslil Tleperpes W fepeoXNIaXKIeHNe 3aBHCAT OT XJIaJlareHTa, NPUBEJNCHHBIC 3HAYECHUS NAHEl B KayecTne

TipAMepa U CpaBHEHNAA.
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Tabmnua 5. Cpasuenie >QeKTUBHOCTH XNaNareHTOR IS YUJIIEPOB € BOJSHBIM OXJTAXKIECHHEM

TTapameTps mukna

Wneanpustit npkn*

Tunossle yenorus3**
Cpennsas TeMneparypa xanerus, °C 6,7 5,0
Ileperpes, °C 0 1
Cpenuss TeMneparypa xongescauuy, °C 29,4 35,0
[epeoxnaxnenne, °C 0 5
HMzoanrpormsiit KITJT komMnpeccopa, % 100 80
KITH peurarens, % 100 95
Xnaogeenm Xonoounshulil koaghpuyuenm

R-22 10,92 6,18
R-32 10,64 5,97
R-123 11,42 6,52
R-134a 10,93 6,24
R-407C 10,69 6,09
R-410A 10,42 5,90
R-717 (ammuax) 11,21 6,24
R-1270 (npomunen) 10,72 6,10

* PEXHMBI COOTBETCTBYIOT CTAaHNAPTHHIM HOMHMHAILHBIM [aHHBIM JUT YHILIEPOB C BOAAHBIM OXJTakICHHEM
[15]. Pacuersr cienansr no mporpamme CYCLE D 3.0 [14].

** PexuMbl npubTMKAIOTCH K XapakTepHBIM [UTA UWKNA. TIpUBENeHHblE THITHYHBIE KITI wmoryr 6uits
TIPEBBILICHBI ONMTHMH3ALHNEH TICPEOXTAXACHNS M TIEPETPEBA, UC-TIONB30BAHHEM HECKONBKUX CTYTIEHeH UM APYrHMH
MONOGHBIMU BHIOM3MEHEHHAMH UK. TTHOXas KOHCTPYKUHS MOKET NPUBECTH K CHUKCHUIO TIPOH3BOIHTENBHOCTH.
XapakTepHblit Meperpes M MepeoXNAKICHHE 3ABUCAT OT XNalareHTa, NPHBEICHHbIE 3HAYEHMA NaHbl B KAYECTEE

HpUMEpPa AT CPABHEHHS,

TPAHCKPUTHYECKIX LMKIIOB, ABTOPBI YHOMSHYTHIX paboT
OPUXOJAT K BEIBOXY, 9TO JUOKCHI YIIepoaa NPUBOIHUT K
sHaunTensHo  Gostee  Hu3koR  addexTtHBHOCTH, KOrma
HCIONIB3YIOTCH PABHOLEHHBIC TENNOOOMEHHUKH,
Bo3MOXHO TPEHNONOKHUTE, YTO  AydUIME  CBoMcTBa
NEPeHOCA M YacTo  NPOBO3TTIALNCHHOE  YBEIWYCHME
wsosutponnoro  KITJ kommpeccopa He KkoMileHcHpyer
TepMoIMHaMudecKii yiepd. DTOT HEXOCTATOK, BHAMMO,
Oyner emme 3ameTHee B GyayLieM.

VrieBolopoasl TpeacTasiensl nponanoM (R-290) u

npormanerom  (R-1270), osddexrusrocts npuMencHus
KOTOpBIX rMpejcrapiena B Tabm, 4 n 5. TnaBubiM
OFpaHIeHHeM s YITIEBOOPOA SBJIAETCH
Be301aCHOCTE.

OddexMBHOCTE  YINICBOIOPOJIOB  pacCMaTpHBACTCH
no aByM coobpamenusM. Bo-nepBeiX, 5T0 BHUMaHHE K
rio6arbHOMY M3MEHEHMIO KIMMATa, KOTOpoe motpebyer
3HAYATENRHOrO  yiyuienus 3QQdexTmsHOCTH, 9TOOBI
CHU3UThL CBA3AHHBIC ¢ NPOM3BOICTBOM JHEPTUM BEIGPOCH!
TIAPHUKOBLIX Ta30B. Bo-BTOPEIX —~ MUHHUMAILHEIL ypOBEHE
sdgdexraBHoCTH, KOTOPEI JIOTTY CTHM JuIst
arperaTHpoBanHoro o0opyHoBaHHS (MMEHHO TaM, TIie
Gonblue Beero geronnsyercs R-22),

s CIIJA ysemmunres 1a 30 % 3a To Bpems, noxa HaeT
OTKa3 OT Henoap3oBanng R-22 B HOBOM ofopytosanum.

B pabore [16] nana onewxa »>ddexruBHOCTH AN
KauunatoB Ha sameny R-22 u3 psxa ruapodropadupos
(HFE),  sBrxmouas  cmecu rugpodropadupor ¢
xnopdropyrnepogamu  (HFE  +  HFC),  koropsie
npetoxens! s 3amensl R-22. Astoper [16] npummm x
BBIBOJY, YTO PACYCTHLIE NIOKA3ATENN UUKIOB 3aMeHHTeNei
coctasnsiot oT 80 10 90 % ot yposus s R-22. Haitneno,
yro RE-125 (CHF2ZOCF3) u ero TpeXKOMNOHCHTHLIC
cmec ¢ R-32, R-134a wau R-152a ssnsiorcs caMeiMu
MEPCTICKTUBHBIMY KaHAUAATaME Ha 3aMeHy R-22, Ho aaxe

B 9TOM ciy4yae ek TUBHOCTS LMKIIA HE IPEBRIcHT 90-93
% ot noxazaresncit aus R-22.

Coob6paxeHus 6ezonacHocTu

XnagareHTsl U3 (PTOPOPTAHUYECKWX — cOeIMHeHMt
ObTd co3lanbl, YTOOB  TOBBICHTE  GE30TACHOCTE.
Cokpamiast NPOM3BOJCTBO THUX OCHOBHBIX XJIaJarcHTOB,
BrIouas R-22, yuensle BEpHYINCH K PACCMOTPEHUIO TaK
HA3LIBAEMBIX (TIPUPOJHBIX Xianaredtosy. K aum orHOCHT
aMMHaK, YIVICKUCTRIH ras ¥ yraeBonopossl. AMvuak (R-
717) odenbr mnepcniekTuBeH Oaaromaps €ro  BBICOKOF
sdexrupHOCTH W Hu3KOM crommoctH (cMm. Tabn. S).
AMMEaK  ~ caMplif  UCHONB3yeMBI  XJajareHT mupw
TEXHOJNOTHYECKOM  006paboTke THIIEBLIX  IPOJAYKTOB,
HANUTKOB, B XOJOAWIBHOM XpaHeHuM. TOKCHUHOCTE
(ocoberHO  paspepaiomee  JelicTBHE Ha  KOKY) W
BOCILIAMEHAEMOCTh aMMMaKa HCHaloT TPOOICMHEIM ero
HCTIONB30BAHUE B KOMQOPTHBIX CHCTeMax. Yrlexucinil
ras (R-744) — oMl U3 HCTOPHYECKH NEPBLIX XJIaAareHToR
~  HWCHONB3YETCHd B TIPOMBIIUICHHBIX  XOJOMIBHEIX
yeraposkax. Onaako R-744 paboraer npu ropasao Gonee
BBICOKMX JaBieHmsx, 4eM R-22 u tpebyer peanuszaiuy
CBEPXKPHTHYECKHX  TMKAOB, Tak  kak  oOpvHas
TeMIIEpaTypa KOHICHCALMY NPEBBIIACT €r0 KPHTHYCCKYIO
TeMIIepaTypy. YTIieBoNopoasl, ocobenro oran (R-170),
nponad (R-290), n-6yran (R-600), uzoGyran (R-600a),
stuned (R-1150) u nponmanen (R-1270), umeror Xopouyo

3QQeKTHBHOCTE ¥  NPWAAIOT TakWe Ke  CBOHCTBA
HEKOTOPBIM drropconepxatum COCHMHEHMSIM,
VrieBojOpoABl MMEIOT JOBOJBHO HU3KYIO 1LEHY X

CYMTAIOTCA TIPUEMIIEMBIMU C TOUKH 3pEHUS OKPYXKaiolel
Cpelbl, OXHAKO KpalHe JIerKo BOCHNAMEHSIOTCS, W
CO3JAIOT CEpLE3HEIE TtpoGIeMel 6e30TMACHOCTH.
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HcnonpsoBanye  yrieBonopooB conpsokeHo ¢ 0coBbiM
BHUMaHUCM K ofecrieuenuio 6e30MacHOCTH,

TTpuMenTIOT YITIeBONOPOAE! B OCHOBHOM B Esporre,
Kak B MaJbIX YCTAHOBKAX (Hanpumep, A4 3aMensl R-12 B
JAOMAITHKMX  XOJOJAMIBHMKAX W OXNAOHUTENAX  JUis
HAIUTKOB), Tak ¥ B OGONLUIMX CHCTeMaX. AMMMAK K

NPpONMWICH  UCHONB3YIOT B qUANEpax C©  BOJSHBLIM
OXJIAKICHACM " v 3AUIACHHBIMU MaltAHHbLIMIA
oTHeNeHMAMH.  PRIHOK  Takux cucrem CPaBHUTCIRHO

ckpomen. [openennas onacrocts orpanmunsaer WHTEpeC
K WX ucrons3osandio B CesepHON AMEpHKE M pasBHTBIX
crpavax Asum. Cramzapr 15 ANSI/ASHRAE «Hopma
Ge30MaCHOCTH /UTS XOTOJMIBHBIX CHCTEMY, THMHTHPYCT
Maccy  BOCTIIAMEHSIOMMUXCH — XNAJAreHTOB,  KOTOPYIO
MOKHO 3anpasuTh B Gonpumde cucremsl.  IloaTomy
U3TOTOBHTE/M OOPAAIOT BHUMAHUE B TIEPBYIO O4EPElh Ha
XJIaare’Tsl, koTopeie no Crasnapry 34 ANSI/ASHRAE
OTHECCHBI k.  xareropum Al (uMeoume  HH3KYIO
TOKCHYHOCTE W TPENSTCTBYIOMME  PACHPOCTPAHCHUIO
TUIAMEHH B MIPCAITMCAHHBLIX  YCNOBHSAX), OCOOEHHO IS

CHCTEM, IPUMEHSEMBIX B SKWIBIX [OMCHICHWSX H B
TOPrOBIE.

CoBMecTUMOCTD Marepuanos

Hpu ucnonesosanm samennrenei R-22 HeoGxoumbl
COOTBETCTBYIOUIME CMa30dHBIC Macia. B cucTemay,
paGoraBmux Ha R-22, O6GBMHO  HCHIONB3OBANMCH
Ha(TCHORBIE MACHTa ¢ TpUCcaIKamMu. XIopdTopyriepombie
samenuteny (HFC) rtpebyror ocolbix  cHHTETHYECKHMX
macen. Horeivu Macamu seastiotes omusdupsr (POE) ¢
COOTBETCTBYIOLIECH Bi3KOCTBIO, ankunbGensonst (AB) u
nosmsuanmGupel  (PVE). Ulupoxo wcnonesyemsit B
TIEPCHABIKHBIX. KOHJAMIMOHEPAX W CHCTEMaX OXJakIeHMs
Ha TpaHcnopTe, paboTarormmx Ha R-134a,
nomankwienriukons  (PAG) we pacmpocrpaHen B
CTALHOHAPHBIX CHCTEMAX,

BeiGop wmacna — cnoxmoe geno. Ionbsosarenu
JOJDKHBI CTpOro CHENOBaTH PEKOMEHIAIHAM
H3roToBUTENICH  00OPYIOBAHMS  WAM  NPOM3BOAUTENCH

KOMiIpeccopoB, Bemonnenne tpe6Goanns, 4TobRl Biara
WM JIDYTUE 3arpsA3HUTENH HE MOHAjaiy B  cuCTeMy
OXJAKACHUS, O0COBEHHO BaXKHO TPH  HMCHOJNB30BAHNH
CHHTETHUYECKHX Mace,

Mozepuusanus. 1 mepexon ¢ R-22 Ha apyrue
XHaJareHTsl TpebyIoT CeHUaNbHBIX METOJOB yIATeHHS
crapod cMasku. HexoTophie M3roTOBHTENM XJIANareHToB
NpemIaraT  anerepHatiBel  R-22, mnonoGpamnpie Tak,
4T00B! OCYLIECTBHTL TIEPEXOA Ha APYro# xiapareurt Ges
3aMEHbI Mac/a.

Xnanarenr R-22 jerko JOCTYNEH B HacTosmiee
spems. Tak, sunumo, Gyrer u B oGospuMoM Gyayuiem.
BomsmuHCTBY nons3oBateneil Ho3TOMy He NoHanoGuTes
MeHATE XtanarenT R-22 8 cymecTrytomem 060pyI0BAHHY,
W jaxe, MOxeT ObITh, B TOM 0060pyHOBaHHM, KOTOPOE
OyayT npousBomuTL B GyAylIeM TpPH YCIOBMH MOJHOTO
OTCYTCTBUS YTEUCK UM UX CBOEBPEMEHHOM YCTPAHEHNH.

HenpocTet TpoGneMsl, CBA3aHHBIE ¢ COBMECTHMOCTBIO
MarepuaioB. CHEUManucThl XONOAWILHON TEXHUKH 1
KOHJULMOHUPOBAHHA BO3AYXa OCYMECTBIUIN TIPOrpaMMy
uccheNloBaHMi, kxoTtopas  HaseBactcs  «IIporpamma
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UCCICAOBAHUS COBMECTMMOCTH MATEPHATOR M CMasok
(MCLR)» 1 OLeHKH COBMECTHMOCTH 3aMenuTenel R-22
€ MaTCpHANAMH, WCTIONB3YEMBIMH  JiIS  M3TOTOBJICHUS
XONOIUIBHEBIX YCTaHOBOK., QUPMBI-TIOCTABLIMKH
000Dy OBAHIS BMECTE C U3TOTOBUTCIAMU XIQJAFCHTOR H
Macen  TpoBend  coOCTBEHHBIE  JAOMOIHUTEIRHBIE
HCCHCAOBAHKSA MATCPHANIOB U 3aMcHuTenei R-22, wu
CEroliHA BOMPOCH COBMECTHMOCTH TMPAKTHYCCKU PELICHDI.
KoHCTpYKTOpEl JMINE ZOMKHLI BHUMATEIHHO BEIOHpaTE
COOTBECTCTBYIOHINE MATEPHAIIBL

AMMUaK — YHHKaTBHBI 3aMenntens R-22. Ommako
ucnonesyemoe aas R-22 ofopynoBanue CymecTBEHHO
OTJIWHACTCS OT AMMUAYHOTO0, TAK KaK AMMHAYHEIE CHCTEMEL
M3FOTABIMBAIOT JJIS HECMEHIUBAIOUMXCH Macel. AMMMPAK
COBMECTUM C MEIBIO, HO OTO MCKIIOYMACTCS B TIPHCY TCTBHE
Brark. Tlo3TOMY TpH HM3rOTOBJEHHM TENAOOGMEHHHKOB,
00MOTOK  JheKTpoxmurarens M TpyGOWPOBONOB B
AMMHAYHBIX CHCTEMaxX OBBIMHO HE WCIHONBIYIOT CIUIABDL,
coxepxarmme meab. IlepeBon cucrem ¢ R-22 na ammuax
OOBIYHO HEBO3BMOXKEH,

VYIIeBONOPONHBIC  XNANAreHTHl  COBMECTUMBI ¢
MaTepuanaMu, NCToNL3yeMbIMH B CHCTeMax it R-22, nipu
3TOM MOTYT OBITH WCIIONB30BAHBI T€ KE HAH TMoi0BHBIC
CMa3zouHble Macaa. OHaKo MPH 3aMeHe Ha YIIEBOA0PO 15!
HEOOXOMMO  BHHMATE/IBHO OTHECTHCH K TIpOGIeMaM
HesornacHocTH.

OcHoBHble 3aMeHuTenu R-22

OcnoruevM 3amennTeeM R-22 B arperaTupoBaHHLIX
KOBJMIHOHEPAX M TEIUIOBBIX Hacocax gsisercd R-410A.
3amery na R-410A Henb3st HPOUIBECTH HETNOCPEACTBEHHO,
Pazamuus  MexAy  STHMEM  ABYMS  XITaJarcHTaMu
CYIIECTBEHHB! M TPebyIOT CHEHHATLHOTO  IIOIXOAA.
Bonpmmsctre kpymusx npoussogurencit ofopynosanus
yKe peanusyer upopykumo, paboraromyo ua R-410A,
OpUYMEeM  CaMBIX  PasHoOOpasHbIX  MOAMQHMKALMI.
HpuGmnautensno 10 % arperatvpopansoil IpoyKIHKA
ucronssyer R-410A yxe cerommns. Bepostro, ux xons B
Coepunennex Hlrtatax npessicur 80 % k womuy 2007
rozia u npudansntes x 100 % k konuy 2009 roza.

Xmaparent R-410A — wawbomee nepcriexTHBHas
3aMeHa st PEKOHCTPYHPOBAHHEIX OKOHHBIX
KOHIHMLHOHEPOB, arperaTupoBaHHbIX YCTaHOBOK
KOHJMUHOHUPOBAHHKSA, TETUIOBLIX HACOCOB Ie0TEPMAEHOTO
THIIZ WM paboTaroImUX Ha BOXEC B KAYECTBE MCTOYHMKA
TETIA HU3KOTO NOTEHUWANA U MaorabapHTHEIX YHILIEpOB.
BeiGop 3aBucut ot pasMepa ofopynosannd, 0cofenno B
ciyyae  KOHAMLMOHEPOB, HUCTONBIYIONINX  BUHTOBBIE
Kommipeccophl. B kommmumonepax cpeasux rabapuron
nanbonee unpoxo ucnonssyercs R-134a, xors Hekotophie
npousBoauTen noaesyrorcs R-410A u  HekoTOphIME
APYTHMH XJIA1arcHTaMH,

Xnanarent R-134a npumMensercs npu Gosee HU3KUX
nasneHusx, a R-410A — npu Gosice BBICOKUX, TODITOMY
KOHCTPYKTHBHO XOJIOANIBHOE ofopynosanue
CYUIeCTBeHHO pasnudaeTcs. M3roToBureny mpexpariin
GompiMHCTBE CHy¥aeB HeNoAb3oBaHME R-22 B OYeHb
GonbIIx YHILIEpax, KOTOpEIE MCIIONB30BAIY
IEHTPOOSKHBIE  KOMIIPECcCOphl. BRIGUPAIOT  CHCTEMB,
ucnonedyiomme R-123 n R-134a. B wmacrosmee mpems
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Goneme npeanountaior R-123. Ero toxe KPUTHKYIOT ¢
TOYKH 3pEHHs BO3JCHCTEIA Ha 030H, Kak B Bee HCFC, no
Gonee MO3THUI CPOK ero sampera, Yem R-22, Gnaronaps
Gonee nuskomy ODP naer emy BaxkHOE npeuMyecTso {9;
17;18].

B tabn. 6 npuBossTcs OCHOBHBIC 3ameHuTems R-22
JUISL PAsTTHYHBIX BUAOB U THTIOB 000pY A0BAHUS.

Cospemenroce npoussoactso R-22 8 CITIA mensine
KBOTBL, BRLAGHCHHOW H3roTOBHTENAM. ManoBeposTHO, 9To
B Oyaymem OGyner cyniecTReHHO wHe xBararh R-22.
Hepnnnra yuacres wsGexars Gnaromaps paspeteHuo
nponssoauts R-22 nns cepsuca, uMeronmumMes 3sanacam R-
22, CymIeCTROBAHMIO ANBTEPHATHBHEIX CEPBUCHBIX CMeceif
M BOSMOXHOCTH ITOBTOPHOTO  WCHONB3OBAHUS  VikKe
otpaborapmero R-22. JloGo# nedwmr B Gymymem
npuBes OBl K TOBBIUEHWIO UeH Ha R-22, yekopun 6w
NePEXo/l K 3aMEHNUTESIM — AlbTCPHATUBHAIM XJIATAreHTaM
u pocty yrumusarnum R-22,

Buisoast

Bce roBopuT 0 TOM, 4TO HEPEXOJ Ha 3aMeHuTed R-
22 Oyner  IUlaHOMEpHBIM,  XOTI  HH  ONHOTO
OZIHOKOMITOHEHTHOTO aHajorane Obuto onpegereno. B
KaYeCTBe MOJXOAIMEH anbTepHaTHBel IS GONBIUMHCTRA
npuMeHenui ecte 6onpwioit BeiGop cMeceit. XononunpHas
TEXHUKA ¥ WHIYCTPHA KOHAHIMOHUPOBAHHS pa3paboranu
000pyOBAHIE,  KOTOPOE  NOAXOAUT IS - CMCHBI
X[IQJarcHTOB W TOBHINAET 3HEProd(GQPexTHBHOCT: UX
HCHONB30BAHUS.  braronpuaTHEIE pe3yisTaThl M OMBIT
TIOCTENCHHON  3aMeHBl  ropxnopyrnesogopogos (CFC)
MPEATIONAracT, HTO COKPAaUICHHE WCHOJR30Banmus R-22
OyZer ynpaBaseMblM W NOACTErHET paspaboTKy HOBBIX
TexHonornyeckux  pemsennit. Ilpm  soitecnenun CFC-

XN3areHToB HE OXUIACTCH 3HAYUTENBHOrO JedwmmTa R-
22 nns wcnons3cBaHus B Gynyiiem, HECMOTpPsS  Ha
TIPEKPAIIEHHE €F0 MIPOM3BOICTRA.
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