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MH®OPMALIMOHHbIA TIUCTOK 5

[MpOMBILLINIEHHOE XONOANbHOEe 000pYA0BaHME

1. OnuncaHue cermeHTa XonoAuNbLHOro O60py,EI,OBaHVI$|

[aHHbI CeKTOp BKIIOYAET XOMOAMUMbHblE CUCTEMbI, UCMOSb3yeMble B MNPOWU3BOACTBEHHON U
nepepabaTtbiBatolieii oTpacnax. bonblwas YacTb NPOMBILLNEHHOrO XOMOAWUMBLHOrO obopyaoBaHUS
ucnonb3yeTca AnNsi nepepaboTkM W XpaHeHUs MULLeBbIX NPOAYKTOB WM HanMWUTKOB, a Takke
Npou3BOACTBA HeDTEXMMUYECKOW MNPOAYKUMM, XUMWUYECKMX BeLecTB U  apMaLeBTU4ECKMX
npenapaTtoB. XonoaurbHoe obopydoBaHWe WCMonb3yeTcss B psge APYruX MpOU3BOACTBEHHbIX
npoLeccoB, a MWMEHHO TMpu MPOM3BOACTBE MNAacTMacCoBbIX W3AENWA U MOMYyNPOBOAHUKOB.
MpombllwneHHoe xonoaunbHoe 0o6OopyAoBaHME Takke WCMONb3yeTcs B GONbLWMX XOMOAUMbHBLIX
cknagax, Ha NefoBbIX KaTkax U B KPbIThIX NTBDKHBIX COOPYXXEHUSIX.

MoAaceKkTopbl cermeHTa XonoAusibHOro oGopyp.OBava

CeKkTop MNPOMBILLIIEHHOMO XOMNOAMIBLHOrO 0BOPYAOBaHUS CMOXHO OXapaKkTepu3oBaTb, MOCKONIbKY
CyLLECTBYeT OYeHb LUMPOKUIA AnManasoH TPeboBaHWIM K OXNaXAEHWIO C TOUKW 3peHUst TeMnepaTypHOro
ypoBHsl, Tpebyemoii  XONoAonpou3BOAUTENBHOCTM UM TexHomoruid  npowussogctsa. MHorue
NPOMBbILLMIEHHBbIE CUCTEMBI — 3TO 060pyAOBaHME ¢ GOMNbLLION NPOM3BOAUTENBHOCTLIO (Heckonbko MBT)
1N obbemMoM 3anpaBKku XflagareHTa B HEeckonbko TOHH. OAHaKo He BCe MPOMBILMEHHbIE CUCTEMbI
npeacTaensoT coboi arperaTbl 60MbLION NPOU3BOAUTENBHOCTU — HA MHOTMX 3aBOAaXx WUCMOMb3YOTCs
MHOTOYUCNEHHbIE XONOAUMbHbIE CUCTEMBI Marnow 1 CpeaHei NPoU3BOANTENIbHOCTY.

[ns obneryeHnss MOHMMaHWA NPUHUMNAG WUCNOMNb3OBaHWUSA XNafareHTOB, CEKTOP MPOMbILLNIEHHOTO
xonoaunbHoro obopynoBaHusi 6bin pasgenieH Ha TpU NoAcekTopa, Ans BbiAeneHust cdep, B KOTOPbIX
YK€ WCMOoNb3ylTcA Xxopolme anbTepHatuBbl ®Y, n Tex, KoTopble MOryT okasaTbcsi 6onee
npo6nemHbiMu. 3T0:

a) Cuctembl manon M cpegHel NPOU3BOAUTENBLHOCTU - OObIMHO MNpegHa3HadeHbl Ans
obecneyveHuss KOHKpeTHol Tpebyemon XonoAonpoU3BOAUTENBHOCTU. DT CUCTEMbI 4acTo
pacnonoxeHbl 6/IM3KO K 06EKTY OXnaxaeHus.

b) CucTeMbl LeHTPanM3oBaHHOro XONoAO0CHa6XeHUs GoNnbLIO NPOU3BOAUTENBLHOCTU (C
MCcronb3oBaHMEM NepBUYHOro XnagoHocuTens)'. [laHHble CUCTEMbI UCMOMb3YTCA ANS
oxnaxaeHus GOnbLUOW  MPOW3BOAWTENBLHOCTM B CKOPOMOPO3MWIIbHBIX — annapatax ¢
MHTEHCVBHbIM  [OBWXEHMEM  BO3dyxa, B  TEXHOMOTMYECKUX  TennooBGMeHHMKax U
xnafokombuHaTtax. lNepBuyYHbIA XIafoHOCUTENb MOAAETCS U3 LEHTPanbHOro MallvHHOTO
oTaeneHuss (B KOTOPOM  HAxOOsATCS  XONOAMWIbHbIE  KOMMPECCopbl  BbICOKOMN
NpOU3BOAUTENBHOCTA) B HECKONbKO McrmapuTenen, o6CnyxuBatlolmnx OAMH UMM HECKOIbKO
06beKTOB oxnaxaeHusl. MepBUYHbIA XNagoHOCUTENb YacTo LIMPKYNMPYET Ha 3HauMTenbHbIX
paccTosiHusix (COTEH MeTpoB).

c) XonoaunbHble cUCTEMbl GONbLOW MPOU3IBOAUTENIBHOCTU C BTOPUYHBLIM KOHTypOM
XﬂaAOHOCVITeﬂHZ. MepBUYHBIN XNagoHOCUTENb UCNOMb3yeTCs AN OXNaXAEHUS BTOPUYHOMO
XNafoHOCUTENS, KOTOPbIN NOAAeTCs K HECKONbKMM 0ObeKkTaM oxnaxaeHus.

1 I'IepBw-leM XNnagoHocuTenb - 3TO BELUECTBO, UCNONb3yeMoe B MapOKOMMNPECCUOHHOM UUKne. XonoaHbIv
KUAKUN I'IepBI/I"IHbIIZ XrnagoHocuTenb ucnapsaetca ana obecneyeHus oxnaxaeHus. I'IonyquHbuZ nap sarem
CXMUMaeTCa U KoHOeHCupyeTcs.

2 BTOpWYHBLIM  XragoHocuTeNb nepedaeT  oxnaxaeHue o6bekTy oxnaxaeHus. OH  oxnaxgaeTtcs B
NapoKOMMPECCUOHHOM Yunnepe. BonbWNHCTBO BTOPUYHBIX XIaAoHOCUTENEN NPeacTaBnatoT coboi XKMaKocTu,
Takue Kak neasiHas Boga (npu Temnepatype Bbie 0°C) unm aHTudpm3, @ UMEHHO FMUKONb MUK paccon (npu
Temnepatype Hwke 0°C). K ocTanbHbiM TUMam BTOPWYHBIX XNa[oOHOCUTENEeN OTHOCSATCS BOAHblE/NefsHble
cMecu (nep TaeT u obecneymBaeT OXnaxaeHne) u neTyume XuakocTu, Takme kak CO2 (KUAKOCTb ucnapsietcst u
obecneyvBaeT oxnaxaeHue).

WHdopMaLUOHHbIN nnuCToK 5:
NpPOMbILWIIEHHOE X0NoANNbLHOe 060pyAoBaHMe 1 anpenb 2015r.
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I'Io,::l.,u,epx(vl BaeMble TeMnepaTypHble PeXXUMbl

MpoMbIlWnEeHHbIE cUCTEMbI paboTaloT B LUMPOKOM AManas3oHe TemnepaTyp. 3HauuTenbHasi 4acTb
NPOMBILUMIEHHBIX CUCTEM (OCOBEHHO TeX, KOTOopble MWCNonb3ylTcs Anst obpaboTkM nuLieBbIX
NpOAYKTOB ¥ HAaMUTKOB) paBGoTaloT B TEX e TEMMNEPATYPHbIX PEXMMAX, YTO U TOPrOBOE XONOAUMbHOE
obopynoBaHve:

e cpegHeTemnepatypHoM (CT) ons oxnaxaeHHbIX NPOAYKTOB, XPaHSALLMXCA Npu Temnepartype
o1 0°C po +8°C

e HuskoTemnepaTypHoMm (HT) ana 3amopoXeHHbIX NMPOAYKTOB, XPaHSALLMXCA Npu Temnepartype
oT -18°C po -25°C

HekoTopble npoMmbilneHHble arperatbl paboTatoT npu ropasgo bonee HU3KMX TemnepaTypax, oT -
25°C po Hwke -150°C. B npomblneHHbIX cucTemax TEennoBbIX HAaCOCOB MOXET WMCMOfb30BaTbCs
obopyoBaHue, aHanorMYHoe NPOMBbILLIIEHHOMY XONoAMIIbHOMY 060pYyAOBaHMIO - OHKM paboTatoT npu
TemnepaTtypax HaMHOro BbiLlle, YEM XOSIOAMNIbHbIE CUCTEMBI.

Tunu4ynHasa KOHCTPYKUUA CUCTEM

Y4uTbiBasi WMPOKWIA CMIEKTP HarnpaBneHui NPOMbILLNEHHOTO NPUMEHEHUS!, B AHHOM CEKTOpe Takke
cyliecTsyeT HanbosbLuee pasHooBpasne CUCTEMHbBIX KOHCTPYKLIA:

. B 6ONbLUMHCTBE CUCTEM ncnonb3yeTca ﬂapOKOMI’IpeCCI/IOHHbIIZ UMK,

e B OOnblMHCTBE CUCTEM Manoi W  CcpeaHeil  NPOM3BOOMTENBHOCTU  UCMOMb3YHTCS
BO3/lyX00XNaauTenu HenocpeacTseHHoro ucnapexuns (HU).

L] BO MHOIMX CMCTEMaxX Maron Npon3BOAUTENBHOCTU MUCNONb3YKTCA KOHAEHCaTopbl BO34YLWHOro
oxXnaxaeHus.

e B GOMbLWMHCTBE CUCTEM LIEHTPaNM30BaHHOIO X0No40CHaBXeH!st GONbLION NMPOU3BOAUTENBHOCTM
(C UCnoMb30BaHMEM MEPBUYHOTO XNAAOHOCUTENS!) WUCMOMNb3YIOTCS 3aTOMMEHHbIE MUCNapUTenu,
LUMPKYNAUMS XNagareHta B KOTOPbIX OCYLWECTBMAETCA NPUHYAUTENbHO (Hacocamu), nnbo
CaMOTEKOM 3a CHeT rpaBuTauum.

e B uyunnepax O6onblOi NPOVU3BOAMTENBHOCTM AN CUCTEM C BTOPUYHBIM  KOHTYpOM
XMafAoHOCUTENs1 4acTo WCMOSb3YTCA 3aTonfIeHHble UCnapuTenu, npu 3ToM B Yunnepax
MeHbLLewn NPOU3BOAUTENBHOCTU MoryT 1CMosb30BaThCs BO34yxoox/aguTenum
HenocpeacTBeHHoro ucnapenusi (HA).

. B cucTemax 6GonbLon npon3soanNTeribHOCTU 06bI4HO NCNONb3YKTCA KOHAEHCaTopbl C
ncnaputesnibHbIM Ui BOAAHBbIM OXNaXXaeHneM.

e B HU3KOTEMMEPATYPHbIX CUCTEMAX (HanpuMep, ANs OXMaxkaeHWusl MPOAYKTOB A0 TemnepaTypbl
Hwke -20°C) O0ObIMHO WCMOMb3yeTcsl ABYXCTYMeH4yaTas KOMMpPEeccus ANs  MOBbILEHUs
3(PPEKTUBHOCTU U CHUKEHWSI TEMNEepaTypbl HarHeTaHus.

e B OYEHb HU3KOTEMMEpATypHbIX CUCTEMAX (Hanpumep, NS OXNaxaeHUst NPOAYKTOB Hike -40°C)
MCMNONb3YTCS KackaaHble cucTemb!®.

. B KPUOr€HHbIX cuctemax 6onbLuon npon3BoanUTEsIbHOCTU (Hanpmmep, YCTaHOBKax AnA CKMXeHusa
BO3yxa, KOTOpble Mnpou3BoaAT KUAKUA Kucnopoa um XKUAKNA a3OT) 06bl4HO NCNonb3yrTCA
BO3ayLHbIe XonogunbHble yCTaHOBKVI4.

An bTepHaTUBHbIEe TEXHOJTOrMU

Tennosble abcopOUMOHHbIE M aACOPOLIMOHHbBIE XOMOAMMbHBIE CUCTEMbI HaxoAsAT NPUMEHeHWe W
3KOHOMUYECKM 3PPEeKTUBHBI B TOM criydae, ecnu ans obecneyeHuss ux paboTbl McCronb3yetcs
MCTOYHUK BpocoBoro Tenna. CopBuUMOHHBIE CUCTEMBI MOTYT WCMOMb30BaTbCA B pervoHax, rae
AneKkTpunyeckmne cetm HeHagexHsbol.

3 B KackafHO CUCTEME HU3KOTEMMEPATYPHbIN XONOAMUIbHBIN KOHTYP NepeaaeT Tenmno B KOHTYp Gornee BbICOKOM
Temnepatypsl. [lBa KOHTYpa pa3aeneHbl U B HUX UCMOMb3YIOTCS pa3Hble NepBUYHbIE XMaAOHOCUTENN.

4 BO3AyLUHbIN LMK CO34aET OXNaXAatoLLMin 3GhEKT 3a CHET PacLUMPEHUst CKaToro Bo3ayxa.

WHdopMaLUOHHbIN nnuCToK 5:
NPOMbILIIEHHOE X0N0AUNbHOE 060pPyAOBaHMe 2 anpenb 2015r.
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M3meHeHus, Bbi3BaHHbIe BbLIBOAOM U3 ob6paweHns OPB

MpOMbILWNEHHOCTE  SIBMNSETCA  €OWHCTBEHHbIM  CEKTOPOM  WUCMOMb30BaHWSA  XOMNOAWMBHOrO
obopynoBaHusa, B koTopoM Ao 1990 roga NpPUMEHSNOCb 3HAYUTENbHOE KOMMYECTBO MPUPOAHbLIX
xnagareHToB. B yacTHocTH, Wwmpoko ncnonb3oBanca R-717 (ammuak). Takke, B HETEXMMUYECKOM
cekTope, ObINo cneunanuaMpoBaHHoe npuMeHeHne yrnesogopoaos (YB) n npyMeHeHne BO3AYLLIHOMO
LMKNa B KPUOTreHHbIX arperatax. B 6onblUMHCTBE CMCTEM Marnow U cpedHe Npon3BoAMTENbHOCTU A0
1990 roga ucnonb3oBanucb X®Y-12, MXPY-22 n R-502. HaumHaa ¢ 1997 roga, B cTpaHax, He
[OEeNCTBYIOLLMX B paMKax cTaTbu 5, NpUMeHsiloTcs pasnuudble [OY, Bkniovas R-404A5 u R-134a.
XPY-22 6bin BbiBegeH M3 obpalleHust U MOBCEeMECTHO 3aMeHeH B CTpaHax, He OeWCTBYIOLWMX B
pamkax ctatbn 5. B ctpaHax ctatbm 5, R-22 npoAomkaeT LUMPOKO MCMONb3oBaThbCs, NpU 3TOM B
HEKOTOPbIX MPOMBILLIIEHHbIX Ynunnepax ucnonbdyetca MXOY-123.

TexHunyeckue xapaktepuctuku FPY-cuctem
OCHOBHble XxapakTepucTVku NpuBeaeHb! B Tabn. 1.

B 3HaunTenbHON [ore HOBbIX XONOAUSbHBIX CUCTEM Manou U cpefHeil NpPou3BOAUTENIbHOCTU B
cTpaHax, He [AeNcTByloWMuX B pamkax ctatbh 5, wucnonb3ytotcsa [®Y. B pgaHHOM AumanasoHe
NPOU3BOAMTENBHOCTU MCMoNb3oBaHne R-717 yacTo cunTaeTcs IKOHOMUYECKN HeadpeKTUBHbIM. R-
404A sBnsieTcs gomuHupylowmm FPY-xnagareHTom, MCNofb3yeMbiM B MPOMbILLNEHHbIX CUCTEMaX
Masion u cpeaHen npovssoauTensHocTy. Ero MM - 3922.

Bo MHOr1x npoMbIWEeHHbIX XONOAUNBHLIX cucTemax ucronbsytotes FPY, B yactHocT R-134a
ucnonb3ayeTcs B yunnepax 6onbLuoi nponssoautenbHoct n R-407C n R-410A B ycTaHoBKax marnoi
N cpefHeil MpousBOAMUTENbHOCTU. B 3HauuTenbHOM [oOMe MPOMBILLMEHHBIX YMINepoB GOorbLUOi
NPOV3BOAUTENbHOCTM Ucnonb3yeTtca R-717.

B OonbLUMHCTBE cuctem LleHTpanu3oBaHHOIo XornoaocHabXxeHus 6onblon
npou3BoAUTENILHOCTU ucnonb3dyeTcs nubo R-717, nubo R-22. FdY-cmecum He noaxopsaTt Ans
MCrnonb3oBaHus B cucTemax OonbLIOW MpoM3BOAUTENBHOCTM U3-3a TeMmnepaTypHOro rucrepesuca
(KOTOPLIN MOXET NPUBECTU K (PPAKLMOHMPOBAHUIO B 3ATOMMEHHbIX UCNAPUTENSIX).

5R-507A Takke MCMomnb3yeTCsl B MPOMbBILLIIEHHbLIX CUCTEMAX, XOTS U HE TaK LUMPOKO, Kak R-404A. 3ameyaHuns
oTHocuTenbHO R-404A B 3TOM MHPOPMALIMOHHOM NUCTKe KacarTcst Takke R-507A.
6 Bce sHauenms MM npueeaeHsl B YeTBepTtom goknaae 06 ouerke MIIUK

WHdopMaLUOHHbIN nnuCToK 5:
NPOMbILIIEHHOE X0N0AUNbHOE 060pPyAOBaHMe 3 anpenb 2015r.
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Ta6nuua 1: MpombiwneHHoe xonoaunbHoe 06opyAoBaHNe: XapakTePUCTUKU
obopyaoBaHus, paboTtaruero Ha MY

MoacekTop: CuctemMbl Manow n Cucremsl MpoMbiwwneHHbIe
cpenHen LIeHTPanu3oBaHHOro yunnepHble
NPOM3BOANTENIbHOCTN XxonopocHabxeHus cucTembl
GonbLioun
NPOn3BOANTENbHOCTHN

CraHgapTHoe KONMUYecTBo 10 - 100 kr 250 - 5000 kr 100 - 2000 kr
XxnagareHta

CraHnpgapTHas 20 - 100 kBT 100 - 5000 kBT 200 - 5000 kBT

X0noaonpon3BoAnTesNibHOCTb

LLinpoko ncnonb3dyemble FPY-

R-404A (3922)

He ncnonbaytotca
mMarno ucnone3yrtes R-

roY-134a (1430)
FoY-407C (1774)

XragareHTbl 404A n R-507A;
(c nrrmy roy-134a (1430) LUMPOKO Ucnonb3yeTcs FoY-410A (2
Xoy-22 Y-410A (2088)
= HenocpeacteeHHoe Mogaya BTOpUYHOro 3aTonneHHbIit
PO (9D ncnapeHue XnagoHocutens uunnep
PasBoaka TpybonpoBoAoOB N0 MECTY MOHTaxa 3aBogckoro
HEICEEEISIMS Mot obopyaosaHus N3roTOBMNEHUs

CTaHFlapTHOe pa3mMeLleHne

MomeLyeHust kateropum C (paspeLueHHbIn ZOCTYN ANs v,

obopyaosaHus 03HAKOMMEHHbIX C Mepamu NPeaoCTOPOXHOCTH)

TunuyHas rogoBast MHTEHCUBHOCTb

yTeuex A 5% - 10% 4% - 8% 2% - 5%

OCHOBHO MCTOHIK BLIBPOCOB [P, JkcnnyaTaunoHHble JkcnnyaTaunoHHble JkennyaTauvoHHble
yTeuku yTeuku yTeuku

MpubnusntensHas Hosble 30% 30% 40%

pas3buBka rogosom CUCTEMbI

notpe6HocTH B

xrnagareHte O6cnyxvBaHve 70% 70% 60%

KOMI'IpeCCOpr cucmembl

UeHmpanu308aHHO20 X0r1000CHabXXeHUsI
6osbwol npousgodumenbHocmu

4

v
i

G

B

lMpombiwneHHas cucmema manol
npousgodumernsHocmu -
ucnapumersib 8 X0r100unIbHOU Kamepe

WHdopMaLUOHHbIN nnuCToK 5:

NMPOMbILIeHHoe XonogunbHoe OGOpyﬂOBaHVIe 4

anpenb 2015r.
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lMpombiwneHHbIl anukonesablt
qunnep

2. AnbTepHaTUBbI HbIHE UcnosibdyeMbiM FPY-xnapareHTam

Tabnuua 2: AnbTepHaTuBbl ¢ 6onee Hu3kum MMM gna npombIlwNeHHOro
XonoaunbLHoro o6opyaoBaHUsA

XnapareHT nrn Knacc MpumeyaHus

BOCnnameHsie
mMocTu’

AnbTepHaTUBbI AN 3amMmeHbl R-404A (MOryT UCNONb30BaTLCS U B HOBOM 060pyA0BaHWM, U
ANs peTpocmTa CyLLEeCTBYIOLEro 060pyaoBaHUs)

R-407A 2107 1 B EBpone 9T cmecuM LWIMPOKO WCNOMb3yTCS  Kak
anbTepHaTmBbl R-404A (Kak B HOBbIX CUCTEMaX, Tak U Ans
R-407E 1825 1 peTpoduTa). MoryT nmeTb 6onee BbICOKYHO

3HeproaEKTUBHOCTL, YeM cucTembl Ha R-404A.

R-448A 1387 1 HepnaBHo paspaboTaHHble CMecKu, N0 CBOMCTBaM MOXOXWEe
Ha R-404A v R-407F, Ho ¢ 6onee Hu3kum MIT1. Ha gaHHbIn
MOMEHT OnbIT WX MPOMbILUMEHHOTO MNPUMEHEHUS Unn
OOCTYNHOCTb OrPaHNYeHbI.

R-449A 1397 1

AnbTepHaTUBbI — TONbLKO AN HOBOrO OGOpyAOBaHMH

LLinpoko ucnonbayemsblii xnagareHT B cuctemax 6onbluoin
NPOV3BOAUTENBHOCTM W uunnepax. [aHHbln xnagareHt
ABNAETCA BaXHOW anbTepHaTUBOW ANS NPOMbILLNIEHHOro
R-717 npuMmeHeHns. OH UMeeT BbICOKYK TOKCUYHOCTb M CUIIbHBIN
(ammuak) enkuii 3anax. TpebyeTcsi cobniogeHue pasnuyHbiX Mep
6e30MacHOCTN, YTO MOXEeT 3aTPyAHUTb IKOHOMMUYECKM
adbhekTMBHOE Ucnonb3oBaHue R-717 ans cucteMm manow n
cpefiHen Npon3BoAUTENbHOCTU.

Vcnonb3yloTca B NPOMbILWNEHHBIX cUCTEMax GonbLUOW
NPOU3BOANTENLHOCTU (LIeHTPanM30BaHHbIX U Yunnepax), B

VB-290 3 3 UACTHOCTU Ha He(MTEXUMUYECKUX 3aBOAAX, KOTOpbIE
5 3 nepepabaTbIBaloT CbipbE C BbICOKOM BOCMNAMEHSIEMOCTbIO.
YB-1270 HeoGxoaumo  cobrioaaTh  COOTBETCTBYIOLIME  Mepbl

6esonacHocTn. YB pexe UCnonb3ylTcs B MPOMbILLMEHHbIX
cucTemax Marnov U cpefHe Npon3BOAUTENBHOCTU.

7 Knaccbl BOCMIAMEHSIEMOCTY B COOTBETCTBUN CO craHgapTamu ISO 817 n ISO 5149
3 = BbICOKasi BOCNMAMEHSIEMOCTb; 2 = BOCNNaMeHsieMble; 2L = H13kas BocnnameHsiemocTb; 1 = 6e3
pacnpocTpaHEeHNs OrHs

WHdopMaLUOHHbIN nnuCToK 5:
NpPOMbILWIIEHHOE X0NoANNbLHOe 060pyAoBaHMe 5 anpenb 2015r.
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MocnegHve 10 net R-744 wcnonb3dyeTcs B psage
NPOMbILLMEHHbIX arperatoB 6onbLuon
R-744 (CO2) 1 1 NPOM3BOAUTENBHOCTU, @ UMEHHO B XONMOAMIbHBIX CKNagax
1 cybrnMMaumoHHbIX cylwnnkax. BoaMoXXHOCTb NpyMeHeHust
R-744 mOXxHO paccmatpuBaTb ANA HEKOTOPbIX CUCTEM
Marnon u cpeaHen Npon3BoOAMTENBHOCTH.
MpumMeHsAeTCca B MPOMBIWMEHHbIX Yunnepax B KayecTse
anbTepHatTMBbl [®Y-134a. Takke paspabaTtbiBatoTcs
[®0-1234ze 7 2L apyrme Fd®O, a umeHHo PO-1233zd n MPO-1336mzz,
KOTOpble NOAXOAAT ANS YUNNEepoB HWU3KOro AaBneHus (B
KayecTBe anbTepHaTuBbl Ana MXPY-123).
R-450A SO 1 HepaBHo pa3paboTaHHble CMecK, MO CBONCTBAM NOXOXMNe
R-513A 631 i Ha FdY-134a. PaccmMaTpyBaeTcst BO3MOXHOCTb MX
R-451A 140 2L NPUMEHeHWs B CpeaHeTeMnepaTypHbIX CUCTeMax Manon u
R-451B 150 oL cpefHen Npon3BoANTENBHOCTY.
Cwmecw, o
PaspabaTbiBaemble CMeECH, MO CBOMNCTBAM MOXOXMNE Ha
oxuaarowme 150
F®Y-404A. PaccmaTpuBaeTcsi BO3MOXHOCTb MX
NpncBOEHUs to 2L =
Homepa 300 NPUMEHEHNS B HU3KOTEMMNEPATYPHBLIX CUCTEMaX Maro n
ASHRAE cpefHen Npon3BoANTENBHOCTY.
HepnasHo pa3paboTaHHble CMecu, NO CBOWCTBAM MOXOXuUe
R-446A 460 2L Ha FOY-410A. PaccMaTpyBaeTcst BO3MOXHOCTb MX
R-447A 582 2L NpYMeHeHUs B cMcTemax Marnon u cpegHen
NPOV3BOAUTENBHOCTH.
roy-32 675 oL PaCCI\iIanVIBaeTCHFI BO3MOXHOCTb NPUMEHEHNS B CUCTEMax
Marnow u cpegHen Npou3BOANTENbHOCTU.

CuctemMbl Manoun n cpegHen NPOU3BOAUTENIBHOCTU

CnoXHbIN NOACEKTOP C TOYKM 3peHUst Hanuums anbTepHaTue ¢ 6onee Huskum M1, nockonbky 06bem
3anpaBnsemMoro xnagareHta OTHOCUTENbHO BENVK, @ BOCMNaMEHSIEMOCTb — BECbMa BaXHbI BOMPOC.
MHorne ns aTux cuctem MMEKT HeAoCTaTOYHO GOonbluylo NMPOM3BOAUTENBHOCTL AN obecneyeHus
3KOHOMUYECKON 3hPEKTUBHOCTU UCMONb30BaHUSA R-717. BO3MOXHOW cTpaTerven MoxeT ObiTb 0TKa3
OT ucnonb3oBaHus R-404A (kak B HOBOM 06OpyaoBaHuM, Tak v Ans peTpoduTa CyLLecTBYIOLLEro
obopynoBaHuWs) Ha paHHeM 3Tane. B HekoTopblx  pernoHax [OOCTYMHbl  pasnu4yHble
HeBocnnameHsiowmecs ansTepHatnebl ¢ MM B guanasoHe 1400-2100. Ons ncnonb3oBaHWs B
cpefHeTeMnepaTypHbIX arperartax, nosBnalTCS HOBble HeBOcnnameHstowmecs cmecu ¢ NI okono
600. HocTtwkeHne 6onee Huakoro [Tl BO3MOXHO npu wucnonb3oBaHun cmecern [PO/MPY,
obnapatowme HU3KOM BOCNNAMEHAEMOCTbO. [INA MNPOMbIWMEHHbIX CUCTEM Manoi u cpeaHen
NPOU3BOAUTENBHOCTU BO3MOXHBLIM BapuaHToM sBnseTcs R-744, TeXHONorns npuMeHeHust KoToporo
pa3pabaTbiBaeTca Ana cynepmapKkeToB.

CucTteMbl LLeHTPanu3oBaHHOIO XON0A0CHabXeHMA 60MNbLIOW NPON3BOAUTENTLHOCTU

R-717 yacTo siBnsieTcs nydlen anbTepHaTUBOW, NMOCKOMbKY YXXe LWMPOKO ncnonbadyetcs. R-744 umeet
npakTuyeckve NpeumMyLLecTBa npyu UCMONb30BaHUM B HEKOTOPbIX arperatax (Hanpumep, OH XOpoLIO
NoAXOAUT ANSi KOMOMHMPOBAHHBIX HarpeBaTenbHO - OXNaAMTENbHBLIX YCTAaHOBOK) M MOXET UMEeTb
OYeHb BbICOKYH 3PEKTUBHOCTb MPU UCMONb30BaHUM B MOPO3WIbHbIX arperaTax.

XonoaunbHble CUCTEMbI

CyuiecTByeT HeCKOSIbKO 3KOHOMMYeckn 3PEKTUBHBLIX anbTepHaTuB. R-717 yxe ucnonb3yetcs B
NPOMBILLMEHHbIX Ynnnepax 6onbLoi NPON3BOANTENBHOCTU, U MOXHO paccMaTpuBaTh BO3MOXHOCTb
MCMONb30BaHNSA YrNeBOAOPOAOB (YMNMepbl MOryT OblTb pasMelleHbl B crieumanbHblX MallUHHBbIX
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OTAENEHUSIX UMW Ha OTKPLITOM BO3[yXe, YTO MOMOXET pelnTb Bonpockl 6esonacHocTh). Yunnepsl Ha
[®0-1234ze ucnonb3ayloTCA M NOAXOOAT AN MHOMMX MPOMbILSIEHHbLIX XOMOAWUMbHBLIX arperartos.
Takke MOryT UCMOSb30BaTLCS YNNNepbl HU3KOro AaBnexus Ha apyrux MeO.

AnbTepHaTUBHaA KOHCTPYKLUUS CUCTEM

Bbibop nogxopsiwero xnagareHta ¢ Huskum M1 moxeT ObiTb obnerdeH nytem Bblbopa
anbTepHaTUBHOW KOHCTPYKUMKM cucTeMbl. B 0COGEHHOW CTeneHu 3TO KacaeTcsi CUCTEM Marion u
CcpefHeln Npon3BoOANTENBHOCTHU:

e Ha 3aBojax, rAe wucronb3yetcsi Oonbluoe KONMWYECTBO CUCTEM Marnoil u  cpepHen
NPOV3BOAUTENBHOCTU, MOXHO 3aMEHWUTb HECKONbKO CUCTEM Marioll Npou3BOAMTENBbHOCTU Ha
LEHTpanbHylo cucTemy Gonbluei npoussoauTensHocTU. Mcnonb3oBanne R-717 u/unu R-744 Bo
MHOTMX Cryqasix MoXeT OblTb 6onee akoHOMUYeckM 3hEKTUBHBIM 1 06ecneunT Gonee BbICOKYH
9HeproadhheKTMBHOCTL. TeM He MeHee, criedyeT cobniofaTb OCTOPOXHOCTb, €Cni OGbEKTbI
oxnaxgeHus paboTalT Npu pasHbiX TeMnepaTypHbIX PpexuMmax, MOocKomnbkKy 3MEKTUBHOCTb
CUCTEMbI MOXET CHU3WUTBCA MPW WUCMOMb30BaHWW LEHTPanbHOW CUCTEMbI Ha CaMOM HU3KOM
TemnepaTypHOM pexume.

® Takke MOXHO pacCMOTPeTb Mepexod OT BO34yXooxnaguTenen HemocpedCTBEHHOro McrnapeHus
(HW) vnn cuctem UeHTpanm3oBaHHOTO XOnopocHabxeHns (C NepBUYHBIM XnagoHocUTenem) K
MCMOMb30BaHWUI0 LIEHTPAnbHOro Yunnepa ¢ BTOPUYHbLIM KOHTYPOM XnafoHocUTens. To yMEHbLUUT
o6bemM MNEepBUYHOrO  XNagoHOCUTENs W YNpoCTUT — pelleHWe npobrneM, CBsi3aHHbIX C
BOCMaMEHAEMOCTbIO, MyTEM OrpaHW4eHust 4OCTyna B MallvMHHoe oTaeneHue. OnaTh xe, cneayet
Yy4MTbIBaTb BOMPOC 3HEeProdddEKTUBHOCTM, MOCKONbKY HEKOTOpble CUCTEMbl C BTOPUYHBIM
KOHTYPOM XNajOHOCUTENS, B KOTOPbIX UCMOMb3YyEeTCs MUKOMNb UMN paccosl, MeHee 3OEKTUBHbI,
YeM BO34yX00XNaAUTENU HEMOCPEACTBEHHOrO WCMApPEHWUsI UMM CUCTEMbI LEHTpanu3oBaHHOMO
xonogocHabxeHunsi. Takke MoxeT OblTb paccMOTpPeHO wucnonb3oBaHue R-744 B KavecTBe
neTyyero BTOPUYHOTO XI1afoHOCUTENs ANl HEKOTOPbIX MPOMbILLIIEHHbIX arperaTtoB - 3TO MOXET
NoBbICUTb 3MMEKTUBHOCTb CUCTEM C BTOPUYHBLIM KOHTYPOM XMafoHOCUTENS.

3. PaccmoTpeHne 0CHOBHbLIX BONPOCOB

Be3onacHocTb 1 NPaKTUYHOCTb

CucTtembl Manoun u cpefHen npousBoauTenbHOCTU. B cnyyae BeiGopa HEBOCNIAMEHSIIOLLMXCS
FdY-anbTepHaTnB, HOBbIX Npobrnem B ciepe 6e30nacHOCTUM He BO3HWKHET. Ons MuHUMU3aLMK
MM moxeT noTpeboBatbcs wcnonb3oBaHne cmecen [PO/MPY, obGnagaroWwmx  HU3KOW
BOCMMaMEHSIEMOCTbIO — Heobxoaumo obGecneunTb cobnoaeHne COOTBETCTBYIOLLMX CTaHAAPTOB
6e3onacHocTU. R-744 - BO3MOXHas anbTepHaTMBa [ANs HEKOTOPbLIX MPOMBILLIIEHHBIX CUCTEM Masion
N CpefHen MpOU3BOAUTENBHOCTW, B KOTOPbIX WCMOMb3YTCA KOMMOHEHTbI W TEXHOMOMMW,
npuMeHsieMble B HacTosiLLee BPeMs B CynepMapKeTax.

Cucrtembl LEeHTpanM3oBaHHOrO XoflIoA4o0CHabXeHus Gonblioi npousBoauTenbHocTU. R-717
yXe LUMPOKO MCMOMb3yeTcs, M CyLuecTBYeT AOMMKHOE MOHWMaHWe BOMpocoB GesonacHocTu. Ha

NPOMBILUMIEHHBIX aMMMWaYHbIX 3aBodax B CTpaHax cTatbu 5, HegaBHO Obinu 3adUKCMPOBaHbI
Hec4acTHble cryyam CO CMepTenbHbIM WCXOAOM, CBS3aHHble C HecobniogeHnem cTaHgapToB U
npaeun 6e3onacHocTn. HeobxoguMo obecneynTb XOPOLLYH MNOATOTOBKY KOHCTPYKTOPOB W
NPOEKTUPOBLLMKOB, a TakKe TEXHUKOB N0 0BCNYXMUBaHWIO 1 PEMOHTY. CTOUT OTMETUTb, YTO MHOTME
HoBble T®Y- n FOO/MdY-cmecu He NOAXOAAT ANS WUCMONb3OBaHUS B CUCTEMAx GonbLUOWA
NPON3BOAMTENBHOCTY C 3aTOMMEHHBIMU UCMapUTENsSMN 13-3a TemnepaTypHOro rmcrepesunca.

XonoaunbHble cuctemMbl. R-717 Y>Ke LUMPOKO UCnonb3yeTcs, U CyLeCcTByeT AOJDKHOE NOHUMaHune

BOnpocoB 6e3onacHocTu. HekoTopble HoBble OO xOpoLIO NOAXOANAT ANst XONOAUNbHBIX CUCTEM, U
MX MCnonb3oBaHWe MOXeT ObiTb npolle, 4em R-717 (NockonbKy OHM MeHee ToKcuyHbl). CnepyeTt
yynTbiBaTh Honee HU3Kyto BocnnameHsemocTb PO (3To He crnoxHee, YeM ucnonb3osaHve R-717,
KOTOpbIi  Takke obGnagaetT HW3KOM BOCMNaMeHseMOCTblo). YB-uunnepbl Takke wuHorga
MCMONb3ylTCA B arperatax Masnow, cpegHed W GonblIOW  NPOU3BOAMTENBHOCTM B
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HedTenepepabatbiBaowen U HedTEXMMUYECKON oOTpacnsx, rge cobniogalTcs  Mmepbl
6e3onacHocTy npu paboTe ¢ yrneBofopoaamMu.

Hanwnuue Ha pbiHKke

Cuctembl manou u cpegHen npousBoguTenbHocTU. ObecneyeHa xopowasi AOCTYMHOCTb
HEKOTOpbIX HeBOCMnameHswnxcs anbtepHatme R-404A c¢ T B AuanasoHe 1800-2100. B
HacTosilLLee BpeMsi OMbIT UCMONb30BaHWsi anbTepHaTve ¢ Gonee Hu3kum M1, nogxoasawmx Ans
NPOMBILLMEHHBIX CUCTEM Marnow u cpedHen npous3soguTenbHocTn (Hanpumep, PO/ dY-cmecei
unn R-744) orpaHuyeH. Heobxoguma pabota no paspaboTke NPOMbILUNEHHBIX KOMMOHEHTOB,
ONTUMU3NPOBAHHBIX AN AAHHBIX XNafareHToB.

CucteMbl LEHTPaNM30BaHHOrO XOJIOAOCHabXeHusi GonbloW NPOU3BOAUTENLHOCTHU.
Cuctembl Ha R-717, wwupoko AocTynHbl. R-744 ropa3go MeHee pacnpocTpaHeH, XOoTs ero
MCMonb30BaHWe B psae arperatoB paccmatpusaetca. MHorve KoMnoHeHTbl R-744 OocCTynHbl, HO
TpebyeTcsa paspaboTka AOMOMHUTENbHBIX KOMMOHEHTOB AMS LUMPOKOro CrMeKTpa MPOMbILLIIEHHbIX
arperaTtos.

XonoaunbHble cucteMbl. Yunnepsl Ha R-717 wupoko AocTynHbl. B 2014 roay 6bin npeacTtasneH
psf HOBbIX Mogenei uunnepoB Ha PO, n B TeveHve 5 neT GyaeT AOCTYNeEH LUMPOKUA CNEKTP
NPOMbILNEHHbIX YnnnepoB Ha PO. YB-uyunnepbl goctynHel B EBpone v BO MHOMMX Opyrux
cTpaHax.

CtoumMocCTb

CucTtembl Manoun u cpeaHer NPOU3BOAUTENLHOCTU. B OTHOLWEHNN HOBBIX CUCTEM, Nepexon oT
R-404A k R-407A wnu R-407F npakTMyecku He BNMUSieT Ha CToMMOCTb. Bonpockl ctommocTw,
CBsi3aHHbIE C UCMONb30BaHWeM anbTepHaTus ¢ 6onee HM3kum M1, NnpeacTaBneHHbIX B Tabnuue 2,
noka He scHbl. [lpM UCMONb30OBaHMM  HEBOCMIAMEHSIIOWMXCSH  anbTepHaTMB, OCHOBHbIE
OOMNoNHUTENbHbIE 3aTpaThbl, BEPOSITHO, ByAyT CBA3aHbl C XNaAareHToM, XOTs 3TO Nub HebonbLuas
pons oT obuwen crToumocTu. [ns  MCNofb3oBaHWS  anbTepHaTWB, oOGnagallmnx  HU3KOM
BOCMMAMEHSEMOCTbIO CYLLECTBYET MOTPEGHOCTb B AOMOMHUTENbHBIX UHBECTULIMSIX, CBS3AHHbIX C
MepaMu 6e30MacHOCTU, HO OHW He OOMKHbI ObITb 3HaYMTENbHBIMU. CUcTEMbI Ha R-744, BEpOSATHO,
6yayt 6Gonee [OPOrocTosiLMMKM B AAHHOM AuanasoHe NpPOU3BOAUTENbHOCTU - BO3MOXHO
yBenuyeHne ctommocTu Ha 20-40%, XOTs Noka HET AaHHbIX O pacxofax B AaHHOM CeKTope.

Cucrtembl LLEHTPanNu3oBaHHOrO X0No040CHa6XeHUs 6onbluon npounsBoauTenibHOCTU. R-717 -
3TO camasi AelleBas anbTepHaTMBa 4N MHOTVX arperaTos.

XonoaunbHble cuctembl. B cnyyae ecnu paHee wcnonb3oBancs uunnep Ha PY-134a, YB-
Yunnep MMeEeT aHarnoruMyHyl CTOMMOCTb, W BMOMHE BeposTHO, yto MPO-unnnep Takke Gyaer
MMEeTb aHanornyHyto CTOUMOCTb.

OHeproahpeKTMBHOCTL

Cuctembl manon u cpegHen npousBoaguTenbHocTU. Vcnonb3oaHve R-407A n R-407F Bmecto
R-404A, BeposiTHO, NpuBEAET K MOBbILEHWIO 3HEProaddeKTMBHOCTU, ocobeHHo ans CT-cuctem.
OnbIT ucnonb3oBaHusi HOBbIX FPO/TPY-cmecelt orpaHUyeH, XOTS paHHUE UCTbITaHUSA NOKas3blBatoT,
4YTO OHW, BEPOSITHO, OyayT MMeTb aHanormyHyio unu 6onee BbICOKYIO 3PDEKTUBHOCTL MO
CpaBHEHMIO C CYyLLECTBYIOLWUMU CMCTEMaMK, B KOTOPbIX ucnonb3yetcs R-404A. R-744, BepoATHO,
6yneT nMeTb XopoLLy 3 MEKTUBHOCTb NPU COOTBETCTBYHOLLEN KOHCTPYKLUM CUCTEMBI.

CuctemMbl LEHTPaNM30BaHHOIO XOJIOAOCHabXeHusi GonbloW NPOU3BOAUTENLHOCTHU.
Cuctembl Ha R-717 xopollo noaxoaaT ans obecneyeHust BbICOKON 3pEKTUBHOCTU KakK B cpeaHe-,
TaK U B HU3KOTEMMEPATYPHOM pexume. R-744 MoxeT GbiTb 04eHb 3PdEKTUBHBIM U obecneynTb
[ONOMNHUTENbHbIE BO3MOXHOCTU ANS pereHepauun Tenna.

XonoaunbHble cucteMbl. Yunnepbl Ha [®PO-1234ze, kak oxugaeTcs, OyayT umeTb
3 PEKTMBHOCTb, aHaNOrMYyHyl0 CyLLECTBYIOLWMM cucTemam Ha dPY-134a. Fd0O-1233zd moxeT
obecneuntb NOBbIWEHHY 3(MEKTUBHOCTL, KOTOpasi obecneumBanachb YunnepaMmm HU3KOro
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naenenHusi Ha [X®Y-123. Yrnesogopoabl (YB) umeloT aHanormuHyto wnu 6Gonee BbICOKYHO
3 PeKTUBHOCTb, YeM [PY-134a. R-744 MoOxXeT MCMONb30BaTLCA B Ka4eCcTBe NeTy4ero BTOPUYHOro
XNafloOHOCUTENsI BMECTO [TIMKOMS WM paccona - 3TO0 MOXeT obecneuutb 3HauYMTENbHOE
noBblLLeHNe 3PHEKTUBHOCTU.

Bo3MOXHOCTb MPMMEHEHUA B CTPaHaX C XXapKUM KNMMaTom

Cuctembl manom u cpegHed npousBoauTenbHocTU. MoxeT ObiTb pa3paboTaHo HoBoOe
o6opynoBaHue anst ahHeKTUBHOM paboThl B YCMOBUAX XapKoro knuMara ¢ ucrons3oBaHvem Foy-
407A, TOY-407F, YB 1 pa3nunyHbIx HEBOCMNaMEHSIOLNXCS U HU3KoBocMnameHsitowmxes FeO/Moy-
cmecen. R-744 moxeT ahdheKTMBHO MCNONb30BaTbCS B YCMOBUSX XapKOro Knvmarta TOMbKo B
KackagHoOW KOHUrypaumm - 3To MOXeT ObITb CIIULLIKOM [0POro 4151 MPOMBbILLNIEHHBIX CUCTEM Mano
1 cpefiHeln NpousBOAUTENBHOCTH.

CucteMbl LEHTPaNM30BaHHOIO XOJIOAOCHabXeHust GonbloW NPOUM3BOAUTENIbHOCTY.
Cuctemsl, B KOTOPbIX Ucnosnb3yeTcs R-717, MOryT NPUMEHATLCS B YCNOBUSIX XapKOro KnuMara npu
YCINOBUM  WCMOMb30BaHUA KOHAEHCATOPOB C BOASHLIM OXNaXAEHWEM WU UcnapuTenbHbIX
KoHaeHcaTopoB. [Ans paboTel B HT-gnana3oHe BaXxHO MCMONb30BaTb ABYXCTyneH4YaToe cxaTue.
Cuctembl Ha R-744 moryT apEeKTUBHO NCMOMNb30BATLCS B YCIOBUSAX XapKoro KnuMaTta TonbKo npu
yCNoBWUM KackafHOM KOHdUrypaumm, Hanpumep, B kackage ¢ R-717 Ha BblCOKOW CTyrneHn n R-744
Ha HU3KOM CTyNeHu.

XonoaunbHble cucTembl. Yunnepbl Ha R-717, YB n F®O moryT ObiTb CNpOEKTUPOBaHbl Ans
paboTbl B YCMNOBMSIX XXapKoro knumara 6e3 cHmwkeHust adhdpeKTMBHOCTU No cpaBHeHuto ¢ FPY-134a.

Bo3MOXHOCTU peTpoduTa CYLLeCTBYIOWMX CUCTEM

Cucrtembl Manow u cpegHen NpousBoAaUTeNnbHOCTU. PeTpoduT cyliecTBytowmx cuctem Ha R-
404A moxeT OblTb MpoBeAeH C WCMOMb30BaHMEM pasfMyHbIX XnagareHToB c ropa3go 6onee
Huskmum MM B gnanasoHe 1400-2100 (cm. Tabn. 2). PeTpoduT NpoMbILLIIEHHbIX CUCTEM Manow u
cpedHel NPOU3BOAUTENBHOCTA MOXET MPUBECTU K 3HAYUTESIbHOMY COKpaleHWlo notpebnenus
[®Y yxe Ha paHHeM 3aTane.

PeTpoduUT cCuUCTEM LEeHTPanu3oBaHHOrO XONOAOCHAGXeHUs M  XONOAUNbHbLIX CUCTEM
60onbLUOW NPOM3BOAUTENLHOCTU OOLIYHO HE SIBMSIETCS NMOAXOASLUMM pPeLlEHNeEM.

O6y4eHue

R-717. TexHWkn No OBCMNYXWBAHUIO W PEMOHTY AOMKHbI MPOWTM obyyeHue paboTe ¢ R-717, a
MMEHHO B YacTW MCMONb30BaHWsl xnajareHta, obrnajatollero MoBbILLEHHOW TOKCMYHOCTbIO. Bo
MHOIMX CTpaHax CyLlecTByeT Xopoluasi NpakTuka NpoBefAeHNst y4ebHbIX KypcoB AMSi TEXHWUKOB MO
pabote ¢ R-717.

FPYIrPO c Hu3KOM BocnnameHsieMocTblo. [ns ob6cnyxuBaHusi cuUCTeEM, B  KOTOPbIX
MCnonb3ylTCs XnagareHTbl, obnagatoLme HU3KOM BOCNNAMEHSIEMOCTbIO, 0ByYeHVe Takke urpaet
BaXHYI0 ponb. TN CUCTEMBI eLLe LUMPOKO HEe MPUMEHSIIOTCS, MO3ITOMY y4ebHbIX KypcoB Ha AaHHbIN
MOMEHT Maro.

R-744. Cuctembl Ha R-744 HaxoasaTcst nod HAMHOro Gonee BbICOKMM AaBNEHWEM, YEM CUCTEMbI Ha
[®Y, 3HauNTENBHO OTNNYAsACb OT NOCHEAHUX KOHCTPYKUMOHHO. Ons paboTkl ¢ TakuMu cuctemamu
TeXHUYECKOMy MnepcoHany HeobxoAMMO MPOWTU OCHOBaTenbHOEe AOMonHuTensHoe obyyeHue. B
pervioHax, rge aToT XNajareHT yxe NpUMEHSIeTCsl, CyLLecTBYeT XOopollas npakTuka npoBefeHust
KypCOB MOBbILLEHUS KBanuduKaLmMm TEXHUKOB-XONMOAWMbLUMKOB ANS MOHTaxa u obcnyxvuBaHus
TOProBoro xonogunbHoro o6opyaoBaHus. [pu 3ToM y4ebHble Kypcbl ANS  TEXHUKOB MO
NPOMbILLINEHHbIM XONOAUMbHBIM YCTAHOBKAM MEHEE PacrpOoCTPaHEHbI.

YrnesogopoAbl. TeXHUKM MO OBGCMYKUBAHWIO U PEMOHTY AOMKHbLI NpoiTU oBydeHne paboTe ¢
XnapareHTamu, o6nagarLmMmn BbICOKOM BOCNnaMeHsieMocTblo. CyliecTByeT Xopollasi npakTuka
npoBefeHnsi y4eBHbIX KypCOB, O4HAKO NUWb HeBGomnbliasi YacTb TEXHWUKOB MO MPOMbILLINEHHBIM
XOMOAMMbHLIM ~ YCTAHOBKAM  WMMEKT  Haeblkm  pabotel Cc  YB-cuctemamm  GonbLuon
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npon3BoANTENbHOCTU.

Mo Bcem HOBbIM XxnagareHTam Heobxogumo Takke obecneunTb MOAroTOBKY KOHCTPYKTOPOB W
NPOEKTUPOBLLUNKOB.

CBeaeHue K MMHUMYMY BbiGpocoB MDY u3 cyuwecTBytowero o6opyaoBaHusi

CucTtembl Manom u cpegHeit npousBoAuTeNnbHOCTU. Bonblielt YacTbio Belibpockl [®Y nmetoT
MeCTO U3-3a yTeyek B KOHUe cpoka cnyx0Obl. B MNpoMbIWNEHHbIX cucTeMax Marnow
NPOU3BOAMUTENBHOCTM MO MeCTy MOHTaxa o00opyAoBaHWs YacTo WCMONb3YTCS  MeAHble
TpyGonpoBoAbl W MPeccoBoe COeAMHEHWE, KOTOpble MOryT 6blTb MNOABEPXKEHbl yTeykaMm.
MpumeHeHVe nepefoBoOro oOnbiTa B MNPOEKTUPOBaHWM U OGCHYXMBaHWM MOXeT obecneuntb
3HauuTENbHOE CoKpalleHue yTeyek. BbibpocoB [®Y Bo Bpems obCnyXvBaHUS U B KOHLIE CpoKa
cnyx6bl MOXHO u3bexaTb 3a CYET UCMONb30BaHUsI IMMEKTUBHBLIX MNPOLEAYp W3BMEYEHUs U
BOCCTaHOBIIEHWS XMajareHTa ¢ UCMNOoMb30BaHWEM COOTBETCTBYIOLLLEro 060pyA0BaHuS.

CuUcTeMbl LIeHTPanu3oBaHHOIO XONoA0CHabXeHUs 6onbLluoi npousBoauTensHocTU. Bo BCcex
cuctemax Ha R-717  wucnonb3yloTcs  cTanbHble  TpybonpoBogbl. WHTEHCUBHOCTb — yTeuek
OTHOCUTENbHO HW3Kasi M3-3a NMPOYHOCTM CTamnbHbIX TPYGONPOBOAOB M NpPeAOTBPaLLEHUs yTeyek
XrnapareHTa noBbILEHHOW TOKCUYHOCTU. HekoTopble NpoMbILLIEHHbIe cucTembl Ha MXPY-22 nvetot
ropa3go 6onee BbICOKWI YPOBEHb YTeYek, KOTOPbIA MOXHO NPefoTBpaTUTb 3a CHET YIyyleHus
obcnyxuBaHus.

XonoaunbHble cUcTeMbl. YunnepHole cucteMbl — 3To 060pyaoBaHNE 3aBOACKOrO M3roTOBMEHWS,
nvewulee noteHuman ovYeHb HU3KONo YPOBHA yTedeK Mnpu ycrnoBun nNpuUMeHeHUa COBPEMEHHbIX
NPaKTUK NPOEKTUPOBaAHNA U TEXHUYECKOrO OﬁCﬂy)KMBaHMFI.

WHdopMaLUOHHbIN nnuCToK 5:
NpPOMbILWIIEHHOE X0NoANNbLHOe 060pyAoBaHMe 10 anpenb 2015r.



