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Honroe Bpems “konanumoHep”, unu
KOHANMUMOHUPOBAHKE BO3QYy XA B CAJiIOHe
QBTOMOBMAS, CYMTANCS NPEAMETOM POCKOLUM.
Tenepb e 370 BOCNIPUHMMAETCS KAK OAWH

U3 PpakTopos, obecneynsaloWmMX yBepeHHoe
ynpasneHue aBToMO6Unem, M OTHOCHTCS

K 3/IEMEHTOM KOHCTPYKLUMM asToMobuns,
onpegensoWwmx creneHb ero 6e30nacHoCTH.

Ewe 10 net Hasag Tonbko 10 npoueHToe
HOBbIX ABTOMOBMNEN UMENM KITMMATHUYECKHE
yctaHoBkM, a yxe B 1996 rogy yxe yetsepTb
HOBbIX ABTOMOBMNEMN BbINa OCHALLEHA 3TUM
obopynoBaHMeM CEPUIMHO.

Cpeam nokynarteneit NOCTOSHHO pacTeT
cTpemnenune obopyaoBaTh CBOM asTomMobunb
KJIMMATMYECKOM YCTAHOBKOM.

MpUHUMNIMANbLHO YCTPOMCTBO KITMMATHMHECKOM
YCTAQHOBKM BO BCEX ABTOMOBMAAX NPAKTUYECKM
oanHakoso. OTnnuMe COCTOUT B OCHOBHOM
TOJIbKO B UX KOHCTPYKTUBHOM UCMOJSTHEHUMN.

B Hacroswew Mporpamme camoobyueHus

Mbl CTPEMMAKCH coobWwMTL Bam ocHOBHbIE
NPUHLUMNbI BEMCTBUSA U OCOBEHHOCTU KOHCTPYKLMM
KJIMMOTMYECKOM YCTAHOBKM.

MNpuBeneHo ycTpOMCTBO OCHOBHBIX
KOHCTp)’KTMBHbIX 3J1IeMEHTOB KINUMMATHUYECKMNX
YCTQHOBOK, OCOBEHHOCTHU PA3AMYHBIX
XnagareHTos U OCHOBHblIE TpeGOBOHMH K
06CNYXMBAHMIO U PEMOHTY KIMMATHMHECKMX
YCTGHOBOK.

PaccmoTpeHHble aneMeHTbl KOHCTPYKLMU UMEIOTCS
BO BCEX KIMMATMYECKMX YCTAHOBKAX.

YuTuTe, YTO YUCIIOBDbIE AAHHbIE, MPUBEAEHHbIe
B HALUMX MPUMEPAX, MOTYT pasMyarbcs B
30BUCMMOCTH OT cneumdpuuecknx oco6eHHOCTIX
PA3IMYHbIX KIIMMATUYECKUX YCTAHOBOK,
npeAHA3HA4YEeHHbIX AN PA3HbIX ABTOMOGUnen.

Mporpamma
camoobyueHus He
SIBNSieTcs PYKOBOACTEOM
no pemoHry!

YKa3aHMs no npoBeaeHNIO KOHTPOJSIbHBIX,
perynMpoBOYHBIX U PEMOHTHbIX paboT
npuBeAeHbl B COOTBETCTBYIOLLIEH

HOBMHKA ] BHumaHue
YkaszaHue
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[ ] [
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TEXHUYECKOM NUTEPATYpPE MO PEMOHTY.
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Knumarunueckas ycTaHOBKO HO ABTOMObGune

Ha3zHaueHue
MNpu onpepeneHHbiX 3HQYEHUS TEMMEPATYPbI U
BJIAKHOCTU OKP)’)KGIOLIJ,eFO BO3F|,)’XG yenoBek - an OC066HHO UHTEHCHMBHOM COJIHEHYHOM
yyBscTByeT cebs KoMpopTHO. U3NYYEHUU HArPETbIM BO3AYX B CANTIOHE MOXET
6bITb 30MEeHEH TOJIbKO Ha HGp)’)KHbIﬁ BO3A4YyX.

COMOH)’BCTBMe BOAUTEIA ABNAETCS BAXHbIM -_ HG I'I)’TM HAPY>XXHOro so3ayxa ot
d)GKTOpOM, onpep.enmou.l.MM €ro rotoBHOCTb K BO3JJ,)’XO3CI60pHMKO A0 BbIXOOHbIX ﬂ,ed)neKTOpOB
)’anBnEHMIO OBTOMO6MJ19|, YTO B KOHEYHOM cYyeTe 3TOT BO3A4YyX HArpepaeTcs euie Ha HeCKOJIbKO
BNMFET HA 6630I1C1CHOCTI: ABUNXXEHUA. rpapycos.

- ECHVI Ana co3gaHuma ﬂpMeMﬂeMle )’CﬂOBMﬁ B
“Knumart B aeTomobune” Hanpsmyio Baunsert CQSIOHEe OTKPbITbl OKHA MUIIU JIIOK KPbILLK, 3TO
HaQ COMOH)’BCTBHG BogmTensa, Ha 6630I‘IGCH06 BegeT K CKBO3HIKAM B CAJZIOHE U nOBbILueHHOM)’
BOXAEeHUe oTaeNnbHOro GBTOMO6MJ19I, HaQ YPOBHIO LLI)’MCI, nonagaHUiIo B CAJZIOH
633OI'IC1CHOCTb ABUXXEHMS B LEeJIOM HA p.opore. OTpG6OTOBLLIMX ra3os, NblJIX U MblJibLbl pCICTeHMﬁ.

KomdopTtHas Temnepatypa Bo3gyxa B canoHe
aBToMO6MNs onpepaensieTcs TeMnepaTypon
HAPYXXHOro BO3AyXd M BENUYUHOM
BO3ayxoobMmeHa B canoHe:
Kpuebie koMb opTHOCTH

MPY HA3KMX TEMNEPATYPAX HOPYXHOro BO3AyXQq,

Hanpumep, —20°C 2 C Kr/ M
= BbICOKQs TeMnepaTypa b canoHe 28°C 8 .. B
6onbwon Bo3ayxoobmeH 8 kr/MuH @ o
5 &
NPM BLICOKMX TEMMEPATYPaX HAPYXHOTO BO3AYXa, 5 207 N| 6 2
Hanpumep, 40°C : / §
= yMepeHHas Temnepatypa B canoHe 23°C = 24- -4 I
6onbwon sozayxoobmer 10 kr/MuH g / g
NPW yMepPEeHHbIX TEMNEPATYPAX HAPYXHOrO 2 =
Bo3ayxa, Hanpumep, 10°C 20 | 0
= yMepeHHas Temnepartypa B canoHe 21,5°C ' 6 40 0 10 20 30 40 °C 208 043

Manbiid BO3ayX006MeH 4 Kr/ MuH.
TemnepaTtypa HapyxHoro Bo3ayxa
HasHaueHnem TpagULMOHHBIX CUCTEM
OTOMMEHUS U BEHTUASILMMU B aBTOMOBUNE npu
BLICOKOM HAPYXHOM TeMnepaType saBnsercs
co3paHne KOMPOPTHbLIX YCNOBUM ANs BOGUTENS U
NACCaXMpPOB, HO 3TU CUCTEMbI C TAKOM 3afda4Yen He
cnpasnsiotcs. Moyemy?

an BbICOKOM BJIQXKHOCTH BO3AYyXd CTeneHb
HeKOMCI)OpTHOCTM B CAJIOHe MHOIFokKpaTHoO
YBennu4YnBaeTca.

BenuumHbl TeMnepaTypsl B CanoHe NerkoBoro aBToMobuns cpegHero Knacca npu:
BnmTenbHocTM noespku 1 v;
HapyxHoM Temnepartype 30°C;

COSIHEYHOM U3NTYHEHMM.
ABToMO6MNL c¢  ABTOMOGMNBL Be3

KIMMOTMYECKOM . KTMMATUYECKOM

O6nacrs Tena YCTQHOBKOM YCTQHOBKM
lonoea > 23 OC 42 oC
A o
L3 - 24°C 40°C
Horu —> 28 °C 35°C
208_001




BospencrBue HeKOM@POPTHLIX
TeMneparyp B CAJIOHE HA YesioBeKd

HayuHble nccnepoeanus, nposeperHsie BO3
(BceMMpHOM OPraHM3auMM 3aPABOOXPAHEHMS),
NOKA3QM, YTO CTeNeHb CKOHLLEHTUPOBAHHOCTH
U BLICTPOTA PeakuMit Yenoeeka npu
He61aronNpUSTHBIX HArpPy3KaxX HA ero OPraHM3M
CYLLECTBEHHO CHMXQIOTCS.

Xapa u sasnsetcs ogHOM U3 TAKUX
HebnaronpuaTHLIX HArpy3oK.

Hanbonee 6naronpustHas Temnepatypa ans
BoAMTENs nexut B guanasoHe ot 20 go 22°C.
T0 COOTBETCTBYET 30HE KNMMATUHECKOM
HArpYy3KM HO Yenoseka A,

UHTteHncnBHOE conHeuHoe obnydenne
QBTOMOGMNS MOXET NOBBICUTL TEMNEPATYPY B
canoHe Ha 15°C no cpaeHeHMIO c TeMnepaTypoi
HOPYXHOrO BO3AYyXd — 0CO6EHHO Ha ypoBHe
roJIOBbl.

A 3pecb xapa ocobeHHO onacHa.

MNpu aTOoM TemnepaTtypa Tenda noebilLAETCs,
yBeﬂVI‘IMBOeTCﬂ I'IYHI:C.

Pacrer notootgenenue.

Mosr nonyyaet cnMWKOM Mano KMcnopoaa.
Bce 3To MOXHO BUAETb B 30He B knnmaTHueckom
HArPY3KM HA YesoBeKa.

B 3one C gns yenoeeka yxe nexar neperpysku.
Meauku, pabotatowme B 06nacTm fOPOXHOM
MEeAMLMHDI, HO3bIBAIOT TAKOE COCTOSIHUE
“KNIMMATUYECKUM CTpeccom”.

Kak nokasbisaioT MccnepoBanus, nosbileHne
Temnepatypsl ¢ 25 o 35°C ymeHbwaer
CNocobHOCTb AEKBATHO OLEHUBATbL CUTYALMIO U
MPUHUMATb NPABUIbHbIE pewweHus Ha 20%.

OTO 3KBMBANIEHTHO COAEPXAHUIO ANKOrons B
kpoeu 0,5 npomunne.

Peakumun opranmama

CamouyecTBMe yenoseka

MoTtootnenenve

acrora

nynbca |

i y / |

Temneparypa mr‘a

|
Knumarnueckas Harpyska
HU3Kas cpenHss Bbicokas 208 042

Y106b1 YMEHBLIMTb CTONb 3HAYUTENBHBIE
HArpysKMu UM Xe Jaxe COBCEM MCKITIOYUTb

MX, NOCPeACTBOM KJIIMMATMYECKOM YCTAHOBKM
€o3pA0aeTcsl TAKAs CUCTeMd, KOTOpdsi CO3AdeT B
canoHe aBToMobuns KOMPOpPTHYIO TEMNEpPATypy,
d TAKXEe MOXEeT OYMCTUTb U OCYLUMUTb BO3AYX.

Mpn nomMoLM TAKOM CMCTEMBI BO3MOXHO,
BONpPEKM BbICOKOW TEMNEPATYPE HAPYXHOro
BO34yXQq, NOMYYUTb B CASNIOHE BO3AYX
3HauMTenbHO 6onee HU3KOM TeMNepPaTyphil.

M 5T0 BO3MOXHO KOK B HEMOABMXHOM, TAK M B
ABMXYLLEeMcs asToMobune.

MNpu 3ToM BoCTUraeTcs AOMNOTHUTENbHBIN

3¢ deKT, MoYTM TAKOM Xe BAXHbBIM KOK CHUXKEHWE
Temneparypbl. ITO YMEHbLUEHUE BICGXHOCTH
BO3[lyXd U NOBbILUEHUE €70 YUCTOTHI.
HononHutenbHas o4McTKa BO3AYXA BOCTUrAIOTCS
np1MMeHeHUeM MUKpPodMNbTPaA U GuLTPA C
OKTMBMPOBGHHbBIM YTTIEM.

Ouncrka Bo3gyxa nossonsietT M36aBUTL BOAUTENS
M NACCAXMPOB OT AJIEPrMyeckMX PeaKLMi Ha
Pa3NMYHbIE MPUMECH B BO3AYXE.

- BO)KHbIW KOMMOHEHT 6e30nacHoCcTH ABMIKeHMUsA

Knumatnueckas ycTaHOBKA B aBTOMO6une

- BabkHO€ PyHKLMOHAJIbHOE Ka4eCcTBO ABTOMOGUIS, A He
TONBbKO 3JIEMEHT NMPEeCcTUXa



NMpuHUMN AEeNCTBUS KIIMMATUYECKOMU YCTAOHOBKM

®dusmnueckme oCHOBbLI
3aKOHOMEepHOCTH

MHorue BewecTBa UMEIOT TPU ArperaTHbIX P .
el — TBepapbln
COCTOSIHUS.
Hanpumep, soga: TBEpAOe - XXxugkoe
- razoo6pasHoe. Cuctema oxnaxaeHus
ABMraTens NoCTpPoeHa HA 3TOM 30KOHOMEPHOCTH. 208_039
MprMeHeHMe OXNaXAEHUS U3BECTHO JABHO.
CaMbiii NepBbii ONbIT UCMOSb30BAHMS
OXNAXAEHMS — 3TO NOMeLLeHWe NPOAYKTOB
NUTAHKS B “negsHoM xonoamnbHMK” . Jlea — npu nornoweHmu
Tenna npuHMMaeT XUaKyto
JlbpoMm, T.e. BOAOM B TBEPAOM COCTOSHMM, dbopmy.
BOCNPMHUMAETCS TEMSIO NPOAYKTOB MUTAHMS.
MpopaykTbl oxnaxpatorcs.
208_040
Mpu aTOM Nep TaeT, nepexoamnT B Xuakoe
COCTOsIHME, B BOAY.

Ecnu Bopga nonyuaet gononHutensHoe Tenno,
OHQ KMMUT M NpeBpaLLaeTcs B nap.
Hocturaetcs razoobpasHoe arperatHoe

COCTOdHMeE. BOFI,G — NpH nornoweHnn

Tennaa npMHUMaeT
lasoobpasHoe BelwecTBO NOCPEACTEOM rasoo6pasHyto GopMy.
oXNnaxnaeHus ondaTtb NPeBpPATHUTCA B XXUAKOCTb, NpU
AAnbHEMLIEM OXJIQOXAEHUM OHO NPUMET TBEPAYIo
dopmy.

Takas 3aKOHOMEPHOCTb MPUCYLLA MOYTH BCEM
BELLeCTBaM:

208_041

— BeLLeCTBO NpU nepexone 13 XUaKoro
COCTOSIHMA B r03006p03|-|oe nornowaeTt Tenno,

— BeLlLeCTBO NpU nepexone m3 r03006pc13Horo B 3CIKOHOMepHOCTb
XnakKkoe CoCtosHUe oTgaeT Tenno,

— Tenjo Bcerga nepexoguTt oT Tennoro
BelleCTBA K XO/N04HOMY BeLluecTBy.

D¢ dekT TennoobMeHa, NpyU KOTOPOM BELLECTBO
npu onpeaeneHHbIX 06CTOATENbCTBAX M3MEHSET
CBOE COCTOSIHME, UCMONb3YEeTCH B XNAA0TEXHUKE.,
Touxa 3amep3aHus
Hanpumep, Boaa npeeppdaliaeTcs B nep
Touka kuneHus
Hanpumep, BOAA NpeBpaALLdeTcs B Nap



JdaBneHue U TOUKA KUNEeHUs

Ecnu namensietcs paeneHue Ha XMAKOCTb, TOorad
M3MEHSIETCS TOYKA KMMEHMS KMAKOCTH.
Bce xuakoctn BegyT cebsa ogmHakoso.

Touka kunenms: H,O/soaa = 100°C
mawmrHHoe macno = 380-
400°C

Mo noseaeHmo Boabl HOM U3BECTHO, YTO YEM
Bbille AdBJSIeHUE, TEM BbiLLEe TOYKA KMMEHMUS.

Kpveas gasnenus napa
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208_006

O uem CBMAeTeNbCTBYeT KpMBaga AGBJIeHUsA
napa

Ha ocHoBe kpuBbIX AaBNEHMs NApa Ans ABYX XNAAArEHTOB
R134au R12 (R12 6onblie He npumeHseTcs) 1 ans Boasl
HOM M3BECTHO, YTO:

—  NPU HEM3MEHHOM JABAEHUM NMPU MOHMKEHNU
TemnepaTypbl NAp NPeBpPaLLaeTcs B XMAKOCTb (B
KOHTYpe XNaaareHTd KIIMMATMHECKOW YCTAOHOBKM 3TO
NpPoMCXoAnT B KOHAEHCcaTope — aednermarope);

Mpouecc napoobpasosanms ucnonbyercs B
OBTOMOBOMMBHBIX KNMMATUYECKMX YCTAHOBKAX.
[ns aToro npUMeHSIIOT BELLLECTBA C HU3KOM
TEMNepaTypoM KUNEeHUs.

Takue BelecTBA HO3LIBAIOTCS XJ1IAAArEHTAMM.

Touka kmMnenmsa: xnapareHt R12 -29,8°C
xnagareHt R134a -26,5°C

(Ykasbieaemsblie B TaBnMLAX TOYKM KMMNEHUs Ans
XMAKOCTEN OTHOCATCA BCeraa K atMocpepHomy
naenexunio 0,1 MMa =1 6ap.)

KpuBbie naBnenuns napa
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208_005

— NpU YMEeHbLUEHUU OABI€eHUS NepexoauT XxnanareHTt

3 XKnpaKoro B razoobpasHoe cocTosHue (B KOHTYpe
XNOAAreHTa KMMATUYECKOM YCTAHOBKM 3TO MPOUCXOAMT
B Mcnapurene).



XnagareHr

XnapareHT ans aBTOMOBMbHBIX KIMMATHMYECKMX
YCTOHOBOK C HU3KOM TEMNEPATYPOM KMMEHMs
npeacraenseT cobom ras.

Srtoras HEeBMAUM, NOCKOJIbKY B F03006p03HOM 14
XUAKOM COCTOAHUU OH 6eCLl,BeTeH, KAK BoAaq.

XﬂdﬂdreHTbl He AOJIXKHbI 6biTh CMeLUdHbl; ansa
KaXXpgoro tmna KIMMATUYECKOM YCTAQHOBKMH
cnepyeT UCNOJb3OBATL COOTBeTCTB)’IOLI.l,M;i
XNapdareHrT.

B lepmanmmn ¢ 1995 ropa npopaxa

xnagarenta R12 3anpeweHa, a c uions 1998
roaq 3anpelleHa 3anpaeka CUCTEM 3TUM
XNQ[AreHTOM.

B COBpeMeHHbIX OBTOM06MJ1beIX KITMMATUYECKUNX
YCTOHOBKAX MUCMOMb3YIOT UCKIIOYMTENBHO
xnagareHt R134a.

— R134a - propyrnesopgopop He MMeeT aTOMOB
xnopa, kotopsie ectb B xnagarente R12; npu
pacLuienneHnn MoneKysn 3Toro XnaAdreHTa
XJIOp paspyluaioLle BO3JENCTBYET HA
O30HHbIM Cror 3emnu.

— Kpwueas gasnenns napa R134a mano
oTnnMyaeTcs oT KpMBoM AasneHms napa R12.
XnapgonponssoamTenbHOCTb TAKAS XKe,
kak ny R12.

KnumaTtuyeckume ycTaHOBKM, KOTOpbie ceryac
Henb3s 3anonHuTh xnagareHtoM R12, moryr
6bITb NepeobopyAOBAHBI HO XNAAAreHT

Ha R134a c npumeHeHnem cneumansHoro
komnnekta getanei (npouecc Retrofit).

OpHako Ha nepeobopyAOBAHHBIX TAKMM
obpasom ycraHoskax bonblie He gocTuraeTcs
NpexXHss XJIagonpPOU3BOAUTENBHOCTD.

B saBucHMMOCTM OT BENUUMHBI fABREHMS U
TEeMNepaTypbl B KOHTYpe X/IaAAreHTa cam
XNAAAreHT HOXOAMUTCS B ra3006pa3HOM Unu
XMOKOM COCTOSIHMM.

Xnagarent R12 — guxnopdropMmeTaH,
xummnueckas ¢opmyna CCLF,

dropxnopyrneBogopoaHsie COeAUHEHMS
(FCKW) oTpuuaTtensHO BO3AEHCTBYIOT HA
oKkpyxatolyio cpegy!

Xnaparent R134a - tetpadropaTaH,
xummnyeckas popmyna CH,F-CF,

dropyrneBogopoaHbie coegmuHenmns (FKW) He
BO3[EMCTBYIOT OTPMLATENBHO HO OKPYXAIOLLYIO
cpeay!

3akoHoparenbHOe
3cmpeu.|.eHue raJioreHHbIX
coeAuHEeHuU

R134a
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Kpusas pasnenus napa R134a
208_050



Cocroanue xnapgarenta R134a B uukne DHEeproeMKoCTb UMEET BOXHOE 3HAYEHME A1

KJIMMATUYECKOW YCTAHOBKM KOHKPETHOTO UCMONTHEHMS KTMMATHYECKOM
YCTAHOBKM.

B umkne KNMMaTMYECKOM YCTAHOBKMU KpOMe Mo paHHOMY rpaduKy onpepenseTcs, CKonbKoO

KPMBOM AABSIEHMS NAPA NPEeACTABAEHO 3HeprumM HeobXoaUMO ANs NPOTEKAHMS TAKOTO

U3MEHEHME COCTOSIHMS XJIAAAreHTd B XapakTepa npouecca (Tennota ucnapeHus,

30BMCMMOCTHM OT AABNEHUS U TEMNEPATYpBbI, TENNOTA KOHAEHcAumm), 4Tobbl obecneunTs

a TAKXe OT 3HEPrOeMKOCTH; B KOHEYHOM Tpebyemyio Xnaponpon3BOANTENBHOCTb.

cyeTe NPOUCXOAMT BO3BPALLEHME B UCXOQHOE

nosioXeHue. ®dusuueckue nokasarenm R134a

Ha rpaduke npepcrasneHa Yyacte auarpammel

cocrosanus xnagaredta R134a 8 asTomobunbHOM Touka kuneHus -26,5°C

KSIMMATMYECKOM YCTAHOBKE. Touka 3amep3aHus -101,6°C

B saeucumoctn ot Tpebyemont Kputnueckas temneparypa 100,6°C

XNQagonNpPOU3BOAMUTENBHOCTU AJ1i KOHKPETHOTO Kputnueckoe paenexue 4,056 MMa

aBTOMOGMNS A6CONIOTHbIE BENUYMHDI (40,56 6ap)

COOTBETCTBYIOWMM OBPA3OM MEHSIIOTCS.

TemnepatypHas kpueas Kputnueckas Touka TemnepatypHas kpueas
HOACBILLEHHOM XMAKOCTU (maenenne/Temneparypa) HACbILWEHHOro napa
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HeproemKocTb [Kax/Kr] —— 208 053
A B CxaTue B KOMNpeccope, NOBbILLEHWE JABNEHUS M TEMNEPATYPbl, Fa3006pa3HOe COCTOSHME,
BbICOKOE AABMIEHME, BLICOKAS TEMNEPATYPA
B C npou.ecc KOHAeHCauun B KOHOAEHCATOpPE, BbICOKOE AaBJieHNe, MOHUXEHUE TeMnepaTypbl,

BblXO4 N3 KOHAEHCATOPAd B XXMAKOM COCTOSAAHUM Cllerka oXnaxXxaeHHbIM

C D PacwmpeHmne = pe3koe cHUXEHWE AABNEHUS, BEAET K UCNIAPEHUIO

D A Mpouecc ncnapexus (nornoweHue Tenna) B ucnapurene.
Mpouecc nepexoaa M3 napoobpasHoro cocrosHus B rasoobpasHoe, AaBNeHME HEBbICOKOE

TemneparypHas kpueas k Touke B PasbsicHeHWe TepMMHOB CM. Takxe Ha cTp. 72.



XnapareHr

XnagareHT v 030HOBbIN CNOK

O30H 3awpmaeT NoBepxHOCTL 3eMNM OT
yNnbTpadHONETOBOro U3Ny4YEHHUs; B STOM Croe
30[epXMBAETCS 3HAYUTENbHAS YOACTb TAKOrO
U3NyYeHus.

YneTpadmonertossie nyuu pacwennset osoH (O,)
B Monekyny kucnopoaa (O,) 1 atom kucnopoaa
(O).

B xope apyrom peakuum monekyna u atom
KMCIOPOAA ONSiTb COEAMHSIOTCS B O30H.

ST1OT npouecc npomucxoaut B ctpatocepe, ee
O30HOBOM crloe, Haxopaslemcs Ha BbicoTe oT 20

Ao 50 kM. P O °

CocrasHoi yactu Takoro xnagareHta FCKW, kak {PONOCPERL

R12, aenserca xnop (Cl). \

MNpu nonapaHum B atMocdepy 3Toro xnagareHTa Q FCKW

monekyna R12, kotopas nerue sosgyxa, ‘) AL Naphmkosbiii
o adderr

NOAHMMAETCS 10 O30HHOTO CIOA. — N
MNop Bo3peicTBMEM YNnbTpadHONETOBbIX Ty4Yen .
Xnop BbICBO60OXAAETCS M3 MOSEKY bl XNAAAreHTa
U pearMpyer C O30HOM.

Mpu 3ToM 030H paspyluaeTcs, U B pe3ynbTare
nonyuaiotcs Monekyna kucnopoaa (O,) n
xnopmoHokeug (CIO), koTopsii BnocneacTemm
OnNsSITb PEArMPYET C KUCIOPOAOM, NOCHE Yero

seiceoboxgaetca xnop (Cl). Stor npouecc Peakumus mexay FCKW nosonome 208 057
moxet nosTtopsitecs go 100000 pas. atmocepe

CBo6opaHbIe MONIEKYIbI KUCTIOpPOAA
(0,) He moryT a6cop6upoBars
ynbTpaduoneToBbie Nyyu.

XnapareHT n napHUKoBbIN 3 dekT

ConHeuHoe MU3ny4eHMe OTpaXaAETCS OT 5
nosepxHocT 3emnu B BUAE MHPAKPACHOTO g
U3ny4veHus. s FCKW
Onpepenexnbie rasel — u npexae scero CO, E - 212
— B Tponocdepe B CBOIO o4epeab OTPAXAIOT 3TH 0
BOJIHbI. DTO MPUBOAMT K NOTEMSIEHMIO KNIMMATA °
(=3
— K napHukoBomy 3¢ dekty. Bewecrea FCKW 9
MrpaioT 3HAYMUTESNbHYIO POJIb B MOBbILUEHWM =
KOHLLeHTPALMM ra30B, OTPAXAIOLLMX H FKW
MHPPAKPACHOE U3NyyYeHHe. & R134a
-
o 0 . 1 1 1 1
1 kr R12 cnocobcrBytoT napHUKoBOMY §
a¢dekTy B TOM Xe mepe, kak 4000 T CO.. i 0 . 2 3 4
’ 2 v MoteHunan napHukosoro 3¢ dexra

R134a tonbko B oueHb HE3HQUUTENBHOM
cTeneHun cnocobCTBYIOT NAPHUMKOBOMY
a¢pdekry. [Tpn aTom oTpuuaTenbHoro
BO30,EMCTBMS HQ O30HHBIM C/IOM HerT.

208_052
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XonogunbHoe macno

Ins cMasku Bcex ABMXYLIMXCSA YOACTEM B Komnpeccop
KJIMMATUYECKOM YCTAHOBKE NMPUMEHSIETCS

creumanbHoe MAcsio — XONoauSibHOe MACHo,

KoTopoe cBO60AHO OT 3arpA3HSIOLMX YACTMLL:

cepbl, BOCKA M BNAIU. 50%

Takoe macno AOJIKHO 6bITh HeﬁTpG.ﬂbelM no
OTHOLUEHMUIO K XnagareHTy, NOCKOJIbKY OH B
KOKOM-TO CTEMeHM nogMelmBaeTCa K XxnagareHty
Y BMecCTe C NocegHMM nepemMelaeTcs no
KOHTYpPY XnagareHTtd; npy 3STOM He A0JIXHO 6bITh
arpeccmBHoro BO3JJ,eﬁCTBMSI HQ YNJOTHEeHMUA. KOHHeHCGTOP

BcacbiBatowmi wnaur

Henb3s ucnonbsoearb HUKaKoOe apyroe Pecueep Ucnapurens
MACo, MHAYE 3TO HEMPEMEHHO NpUBeaeT
K MAOGKMPOBAHMIO MeAblo, 30KOKCOBAHMIO

n OGPOBOBGHMIO OTNOXEHMM. CﬂeACTBHeM Pac"peneneH"e macna B KOHType

3TOro ABNASAOTCA npe)Kp,eBpeMeHHblﬁ U3HOC U XnagareHta ("p"6n"3"Te"bHoe)

paspylieHue ABUXYLLMXCA HacTeun. Konuuecrso macno B knMMaTM4eckoM yCTQHOBKe
3ABMCHT OT KOHCTPYKTMBHOTO MCMOJIHEHMS

Ans koHTypos ¢ xnapareHTom R134a KJIMMATMYECKOM YCTAHOBKM.

ncnosnb3lyeTcd cneumnanbHoe CUHTEeTUHEeCKoe
macno. To Macno npepgHa3HaA4YeHo ansa
NMPUMEHEHMUS TOJIbKO C 3TUM XJIAAAT€HTOM.

OTo xonoaunbHOE MACNO TAKXE MOAXOAUT
TOJIbKO ANl onpeAeneHHOM KOHCTPYKLMM
Komnpeccopa.

XonogunbHoe macno ana R134a

O6o3Hauenne: PAG =Poly-Alkylen-Glykol

Ceo#crea: Ba)xHble ykasaHus
- BblCOkas cTE€neHb pacTBOpUMOCTH B — He octaensitte Macno oTKpbITbIM, TAK KOK OHO
Xnanarexre, O4€Hb FMrPOCKOMMUYHO.
= Xopoluue cMasbiealolMe KavecTeq; — EmkocTtn ¢ Macnom ponxHbl 6biTh Bceraa
- He COAepPXMT KucnoT; 30KPbITI; NOCNE BCKPLITUS €MKOCTH OHA
- 6onbwas rurpockonuyHoCTs (xopowo AOMXHA 6bITh CPA3Y Xe NJOTHO 3AKPbLITA AN
BMUTLIBOET BOAY); 3QLWMTBI OT BIArM, COAEPXALLENCS B BO3AYXeE.

- He CMeWUBAETCAa C APYTMMHU MACITAMMU. — He MCI‘IOJ1b3yﬁTe yxe p060ToBmee

xonoannbHoe Macno.
YTunusmupymre ctrapoe Mmacno Kak
ocobbie oTxopAbl.

Cﬂeﬂ,)’ET APUHAUMATbL BO BHUMAHUE!

- Hecnepyer UCnonb3osark 3To Macno B cBsi3n ¢ 0cOBBLIMM XMMHUYECKUMM CBOMCTBAMM
B CTAPbIX KNMMATUYECKMX YCTAHOBKAX XONOBMALHOTO MACAA €ro He cneayeT
¢ xnaparenTom R12, nockonbky oHo ¢ CMELLMBATb NPU YTUIM3ALMMU C MOTOPHBIMM

NOCNeAHNM HECOBMECTUMO. MAM TPOHCMMUCCUOHHBIMM MOCIAMM.

1
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YCcTpOMUCTBO KIIMMATUYECKOU YCTAOHOBKM

XonoaunbHbIN LMKA

MpoTtekaHne npouecca OXAMKAEHUS U ero
TeXHUu4YecKue ycsnoesus

Ham ussectHo, uto:

ecnm HeobXxoaMMO YTO-NMBO OXNAaMTS,
cnepyet OTBECTM Tenso.

Ins aToro B KOHCTPYKUUM aBTOMOBMAS
npefycMOTPEHA KOMMNPECCMOHHAs
XO0SI0AMNbHAS YCTOHOBKA. XnaaareHTt
LUMPKYAUPYET B 3AKPLITOM KOHTYpe

U NOCTOSIHHO NEPEeXOAMUT U3 XMAKOro
cocTosiHMs B razoobpasHoe U
HaoboporT. XnagareHT:

— nopBsepraeTcs CKATHIO B
rasoobpasHOM COCTOSHMM,

— KOHAeHcHpyeTcs MyTem oTBOAA
Tenna,

— McnapsieTcs NpU yMeHbLUeHUH
[dBJIEHUS B YCNOBMSX NOABOAA
Tenna.

CTOPOHA HU3KOTO AABNEHNS / /
|0
7 S0

3JJ,er He NPpOU3BOAMNTCA HUKAKOro
Xonoada, HoO OoT NocCTynatLwero B
aBTOMO6MNbL CBEXErO BO3ayXxa
OTBOAMTCA Tenno.

[

YA

CropoHa BbICOKOro
AABNEeHus

Kaxk 3To npoucxoaur Komnpeccop

iy

1 ] pd

H == |

208_071

Komnpeccop scacbisaert xonogHsin,
rasoobpasHbIi XNARAreHT NPU HEBLICOKOM
LdBIEHUM.

XnapgareHT cXMMaeTcs B KOMMPeccope U npm

3TOM HarpeBaerTcs.

OH 3akaunBaeTcs B KOHTYp (Ha cTOpoOHY <
BbICOKOrO AABNEHMS).

[ Batoii pase xnapareHT B .
XonogHbiM BO3gy X
rasoobpasHOM COCTOSIHMM Nop, Konaencarop

BbICOKMM [OBSIEHUEM M MPU
BLICOKOM Temneparype.



Knanan

OxnaxpaeHHbIN CBEXUH
BO3AYX

208_004
Ucnapurtens -

Tennbii cBeXMM BO3AYX

iy

=

208 072

XnapareHT nonagaet no KOPOTKOM BETBU B
KOHAEeHcaTop (aedpnermarop).

CxarTbii ropsiuMi ras B KOHgEHcATope oTaaeT
TEnsI0 NOTOKY BO3AYyXd, MpoXoaaweMy nog
BO3AEMCTBMEM €CTECTBEHHOrO NoANOPA NpH
ABMXEHUM ABTOMOBMAS M BeHTURSTOPA.

Mo AOCTMXEHUIO TOUKM POCHI, 30BUCALLEN

OT AABNIEHMS, XNAAArEHT B ra3006pasHomM
COCTOSIHMM KOHAEHCUPYETCS M NepPeXoauT B
XMAKOe COCTOsIHME.

B sTor dase xnapareHT Takxe B
XMAKOM COCTOSIHMM, HOXOAMTCA NOA,
BbICOKMM AABJIEHMEM

U MMeEeT CPEeAHIOI0 MO BESIMYMHE
TemMneparypy.

uy

=

208 073

Xupknm oxateiM xnagareHT ganblue noaBoaMTCS

K Y3KOMY MecTy. DTo MoxeT bbiTh gpoccens

MU PACLUMPUTENDBHBIM KNAanaH. Tam xnagareHT
pPacnbINsSeTcs B MCNAPUTESNb, MPU STOM NPOUCXOAUT
nageHne paBneHMs (CTOPOHA HM3KOro AABEHMs).

B ucnapurene pacnbineHHbiM xnagareHT
BO3BPALLAETCS B COCTOSIHME TEPMOANHAMMUYECKOTO
pasHoBecus 1 ucnapsietcs. Heobxopgumas ans storo
TENsoTa MCNApeHus OTBOAMUTCA OT CBEXEro Bo3gyXa,
NPOXOAALLEro Yepes JIAMeNMU UCNAapUTeNs, d BO3AyX
npu 3Tom oxnaxgaetcs. B canone asromobuns
CTAHOBMTCA NpoOXnagHee.

B sToi dbasze xnapareHT B
napoobpasHOM COCTOSIHMM NOpA,
HEBbICOKMM AABIEHUEM U UMEET
Hebonbluyio Temneparypy.

xx

iy

=

208_074

Hanee onstb ra3006pa3HbIM XNAAAreHT BBIXOAUT U3
ucnapurens.

OH cHoBa 3acacbiBaeTCs KOMNPECCOPOM ANst
BO306HOBNEHMS XONOAMIBHOIO LMKIA.

LUpkn 3asepuieH.

L]

B sTon dase xnapareHT cHoea B
rasoobpasHOM COCTOSIHMM Nog,
HEBLICOKMM ACBEHUEM U MMEET
HEBLICOKYO TEMNEPATYpY.

13



YCcTpOMUCTBO KIIMMATUYECKOMU YCTAHOBKM

KoHTyp xnapgareHTa ¢ pacluMpuTesibHbIM KJIAGNAHOM

I H G Pabouee paenenme HD = Bbicokoe pasneHue
i ND = Huskoe pasnenme
et 'lﬂﬂﬂ |]‘ B TexHUUYeCKOM AOKYMEHTALUM, HANPUMED,
B PYKOBOACTBAX MO PEMOHTY, Y3Jbl CUCTEMbI
Y A A NPeACTaBNEHbl CXEMATUYHO.
0
—— ND ND
m]]F E]—_ HD | %é HD
. T
Yy L A
A B C

B

\
M., XonoaunbHbIM LMK NPOUCXOAUT
npu pabore asurarens
3 astomobuns. [ins storo 8
® KoMnpeccope npeaycMoTpeHa
3/1eKTPOMArHMTHas My dbTa.

\
o 1 MMa=10 6ap
A6conioTHble
<) BENMYMHbI BCEraa (
® 3ABMCAT OT MofeNiM aeToMobuns. CM.

PYKOBOACTBO MO PEMOHTY.

BenuuuHbl
ACGBJIEHUS U

Temneparypbl COxartue KoHpeHcauusa
B umkne o npubnusutensro 1,4 MIMa (14 6ap) Oasnenue okono 1,4 MMa (14 6ap)
(npumep) Temnepatypa okono 65°C OxnaxpeHnue Ha 10°C

14



YcnoBHblie 0603HAYEHMS

- Bbicokoe gasneHue
|:| Huskoe pasnenue

208 031

Xnagonpon3soanUTENIbHOCTb ABTOMOBMIBHOM
KIIMMATMYECKOM YCTAOHOBKM Onpegaensiercs
0COBEHHOCTSAMM KOHCTPYKLMM QBTOMOBUAS
M ero Ha3Ha4YeHueM (nerkosoi asTomobmnb,
rPY30naccaXmMpcKMn 1 T. a.).

Ycrpoictea ot A go H umetotcs B niobom koHType.
B 3aBMCHMOCTM OT KOHCTPYKLMM U HO3HAYEHMS
MoryT 6bITb AO0NOJIHUTEeJIbHbIe NPpHUCoeagUuHUTESIbHbIE
wTyuepa ansg npoeeaeHuUa KOHTpoaa U
06cnyXMBAHMS, TEPMOAATYMKM, MOHOMETPUYECKHE
BbIK/IIOYATENM HO CTOPOHE BbICOKOTO MSIM HU3KOTO
AABeHMs, a Takxe npobku ans cnmea macna. B
3ABMCMMOCTH OT MOAENM aBToMObMNs pasnuuaeTcs
M PACMONOXEHUE YCTPOMCTB KIIMMATUYECKOM
YCTOHOBKM.

Ycrpo#crea:

A Komnpeccop ¢ 31eKTpPOMArHMTHOM My hTOM

B KongeHcarop

C Pecusep c ocywmntenem

D MaHOMETpHYECKMH BLIKNIOYATENL MO BbICOKOMY
BOBNEHUIO

E CepeucHbIM WITyuep BLICOKOrO fABEHMS

F PacwupurensHbii knanau

G Ucnaputens

H CepeucHbIM WiITyuep HU3KOro fABEHMS

| Oemndep (He Ha Bcex aBTOMOGMAAX)

=3

Mo coobpaxeHnsm 6e3o0nacHOCTH HeNb3s
BCKPbIBATb KOHTYP XJIOAAreHTa.

Ecnu aTo HeobXxoaumMo npu pemoHTe
asToMobuns, cnegyeT npexae 0TCocaTh
XNOAAreHT C MOMOLLBIO MoAXoAaLLEeH
CEPBMCHOM CTAHLUM.

PakTMyeckme BenUUMHbI SABIEHMS U TEMNEPATYPbI
B KOHTYpe BCEraa 3aBUCAT OT peXmuMa paboTbi
KIMMATUYECKOM YCTAHOBKM B AOHHBIA MOMEHT.
MNpuBeneHHbIE HMXE BENMUYMHBI MOTYT CITYXMTb
TONbKO B KA4ecTBe npumepHoro opueHTUpa. OHu
NpMBAM3UTENBHO COOTBETCTBYIOT COCTOSIHMIO
cucremsl nocne 20 MUHYT paboTbl npu
okpyxatowein temnepatype 20°C u ckopoctu
peuratens 1500-2000 06/ muH.

Mpu 20°C u HepaboTalowiem asuratene B KOHType
ycranasnueaetcs gaenenune 0,47 MMa (4,7 6ap).

Huxe 6ynyT 6onee peTanbHO pacCMOTPEHbI
KOHCTPYKTMBHbIE 3/IEMEeHTbl KOHTYpa XnagareHta c
PACLIMPUTENBbHBIM KIIANAHOM (€ Apoccenem cM.

HekoTopble knMmarnyeckme yCTAHOBKM UMEIOT B ctp. 28).

CBOEM CoCTaBe nepep KOMNpeccopoM aemndep

ANS CIAAXMBAHUS KonebaHui pBuxXeHus

XJIOAAreHTa.

Pacuumpenue Ucnapenue 208 033
Haenenue ot npubnusutensHo 1,4 MlMa go Haenenue okono 0,12 MMa (1,2 6ap) -
npubnuaurensro 0,12 MMMa (1,2 6ap) Temneparypa okono —7°C

Temneparypa ot npubnusurensho 55°C go —7°C 15
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Komnpeccop

Komnpeccopbl KnMMaTU4€CKMX YCTAHOBOK
npeacrasnsioT cobom HarHeTarenu
BbITECHUTENIbHOIO TUMA.

Onu pabortatoT Tonbko TOraq, KOraa BKAYEHA
KNIMMATHYECKas YCTOHOBKQ; BKIlOYEHME
KOMMpeccopa NPOMCXOAUT NOCPEACTBOM
3/1eKTPOMArHUTHOM My Tbl.

Komnpeccop nosbiwaer gasnexHne xnagareHTa.
Mpu 3TOM TaKXeE NOBLILIAETCA U €ro
Temneparypa.

Bes storo noebilieHUs gaeneHus He cTano bbl
BO3MOXHbIM Nocneayiolee paclumpeHme 1
OXNAXAEHME XAAAreHTd B KIMMATUYECKOM
YCTQHOBKe.

Ina cmasku ncnonb3syerca cneumansHoe
X0NI0AMIIbHOE MACINO, NONIOBUHA KOTOPOro
OCTaeTcs B KOMNpeccope, d OcTasnbHas YacTb
pacnpepnenseTcs no BCEMY KOHTYPY XJIOAAreHTd.
MNpenoxpaHUTENbHLIM KNAMAH, KOTOPbIM

B GONbLUMHCTBE CTyYdEB PA3MELLEH HA
Komnpeccope, 3dLWMLLAEeT KIMMATUYECKYIO
YCTQHOBKY OT C/IMLLKOM BbICOKOIO AOBJIEHMS.

Mpouecc cxxartusa

Komnpeccop scacbiBaeT yepes ucnapuresns
XOMNOAHbIM ra3006PA3HBIM XNAAATEHT C HU3KUM
LABNEHUEM.

la3o0o6pasHoe cocTosHMe xnagareHTa
“Xun3HeHHO HeobxoanMMo” ans komnpeccopaq,
MNOCKOJIbKY )KM,D,KM;i XNnaaareHT Hesnb3s CKATb, U
3T0 npuBeno 6bl K Pa3pyLLIEHMIO KOMMPeCcopa.

KoMnpeccop ynnoTHsieT xnagareHT U HarHetaeT
€ro B BUAE rops4ero rasa B KOHAEHCATOp
(cTopoHa BbicOKOro aBNEHUs KOHTYpPA
XnagareHTa).

Taknum 06pasom, komnpeccop npeacTasnser
cob0oit MeCTo pasgeneHuns CTOPOH HU3KOTo U
BbICOKOrO AABMEHUS KOHTYPA XNAAAreHTa.

YCcTpOMUCTBO KIIMMATUYECKOMU YCTAHOBKM

KoMnpeccop

3N1eKTPOMArHMTHas My$ra

208_028

208 045



Aencreue komnpeccopa

KOMI'IpeCCOpr KJIMMATUHECKUX YCTAHOBOK
6biBalOT pasnn4yHoro TMna:

— NOpLHEBbIE HArHeTaTeNu,

— cnMpanbHbie HarHeTaTesu,;

— JIONACTHbIe HArHeTaTesnu,;

— GJKCUAJIbHO-NOPLUHEBbIE HArHETATEeN U C
BpALWAOWMMCA HOKNTOHHbIM ANCKOM.

Huxe 6onee nogpobHO paccMoTpeH akcUasnbHO-
NOpPLUHEBOM HAOTHETATEesb C BPALLAIOLWMMCS
HAKOHHBIM AUCKOM.

BpaleHue npusoaHOro Bana nocpepcreom
HOKJIOHHOTO aMcka npeobpasyeTcs B BO3BPATHO-
NOCTYNnaTenbHOE ABMXEHUE MOPLUHEN B
UMAMHAPAX.

B 3aBMCMMOCTM OT KOHCTPYKTMBHOIO MCMOMHEHMS
moxeT 6biTb oT 3 go 10 nopuHen, koTopsie
ABUXYTCS NAPAnensHo NPUBOAHOMY BaNy.
KaxpoMy nopLiHIo coOTBETCTBYET BMYCKHOM
KNanaH.

KnanaHa oTkpbiBatoTes 1 3akpbiBatoTcs
OBTOMATHYECKM B COOTBETCTBMM C TAKTOM paboThl
Komnpeccopa.

Knumatuueckas ycTaHoBKa paccumTbiBaeTcs Ha

MOKCUMAJIbHYO YHACTOTY BpdLLEeHUA KOMMNpeccopa.

MpoussoanTensHocTs KOMNpeEccopa
onpeaenseTcs CKOPOCTbIO ABUraTENS.

Mpu 3TOM AMANA30H YACTOTHI BpALLEHUs!
komnpeccopa cocraenset ot 0 go 6000 06/ muH.
OT 4yacTOoThI BPALLEHMS KOMNPECCOPA 3ABUCUT
HONOMNHEHWE UCMIAPUTENS M, TEM COMBIM,
XNOA0NPOM3BOAUTENBHOCTb KITMMATUYECKOM
YCTOHOBKM.

Y1061 66110 BO3MOXHBIM COrnacoears pabory
KOMMPECcopa co CKOPOCTbIO ABUrATENS,
TEMNepaTypoi HaOPYXHOro BO3AyXa M
3040BAEMOM BOAMTENEM TEMNEPATYPOM BO3AYXA
B CQNIOHE — KOPOYE roBops, € NoTpebHOCTbIO

B XNQA0NPOU3BOANTENBHOCTH — BblK
pa3paboTaHbl KOMNPECCOPbI PErynMpyemMom
NPOU3BOANTENBHOCTU C U3MEHSIOLUMMCS pabounm
obbemoMm.

STO AOCTUrAETCS UBMEHEHWEM HAKIOHA
BPOLLAIOLLErocs AUCKA.

B komnpeccopax ¢ nocTosiHHbIM pabounm
o06beMoM cornacoBaHue ¢ noTpebHoOCTbIO B
Xnafonpon3BOAMUTENIBHOCTU NPOUCXOAMUT MyTEM
neprMoanYecKoro BKIOYEHMS U BbIKIIOYEHMS
KOMrpeccopa NOCPERCTBOM 3NEKTPOMArHUTHOM

MyTbI.

208 027
Knanan
MNpueopgHoM Ban
Bpawarowmics HOKAOHHBIM gUcK
MopweHb
HecaMoperynupytowwmics komnpeccop ¢ HAKIOHHBIM
BPALLAIOLMMCS SUCKOM
HaknoH guck nocTosiHHbIM
Pabounit 06vem KoMnpeccopa NOCTOSIHHbIM
208 046
MopweHs Bpawarowmitcs HOKAOHHBIM gUCK

Camoperynupytowmincs KOMNPEeCcop € HAKAOHHBIM
BPALLAIOLMMCS AUCKOM.

Yron HAKNOHA AMUCKA U3MeHsIeTCs.

Paboumit ob6bem KoMnpeccopa nepemeHHbIMI

17
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Kanu6poeaHHoe
s * \jl ApoccensHoe oTeepcTHe

Bbicokoe AasiieHue

Huskoe pasnenue

YCcTpOMUCTBO KIIMMATUYECKOMU YCTAHOBKM

CamoperynupyioLmiicss KOMNpeccop rnpm BKIIIOHYEHHOM
KJIMMATU4YECKOW YCTOHOBKE Pab6oTaeT NoCTOsIHHO.

ANanasoH perynmpoBaHnsa KOMpeccopa

=)  Bce npoMexyTouHbIE NONOXEHUS PETYNIUPOBAHUS MEXAY BEPXHUM
ynopom (100 %) u HuxHUM ynopom (okono 5%) cooTteeTcTBylOT Yepes
PA3NMYHbIE 3HAYEHUS AABEHUS B KAMEPAX TpebyeMoi B AAHHBIM

MOMEHT XJ1aA0MNpPOU3BOAUTENIbHOCTH.

Komnpeccop B npouecce perynuposanus scerga paboraer!

PerynuposouHbii
KanaH

Bpawatowpmiics
HAKMNOHHBIM AMCK

Hanpaensiowas nnavka

/

AN

MNepenHss ctopoHa

MopeHsb

BpawaTtensHoe gBuxeHMe NPUBOAHOIO

BASIA NepeAdaeTcs HA MPUBOAHYIO CTYNMLY U
NOCpeACTBOM BPALLAIOLLErOCs HOKINOHHOIO AUCKA
npeobpasyeTcs B BO3BPATHO-MOCTYNATENbHOE
ABMXKEHME MOpPLUHEeN.

HaknoHHbIM AMCK B CBOEM NOCTYNATENbHOM
OBMXXEHMM HAMPABNSETCS HAMPABSIOLWEN
NAQHKOM.

MNocpeacTsoM M3MeHeHMs yrna HOKNOHA AMCKA
3040i0TCs XoAbl MOPLUHEN M, TEM CAMbIM, MOAAYA
Komnpeccopa.

Yron HaKsoHA 3aBUCUT OT AdBNIEHUSA B KaOMepe
U, TEM COMbIM, OT COOTHOLUEHMA AdBﬂeHMﬁ HaQ U
nopa NOopLUHAMM.

Yron HaknoHa obecneunsaercs NPYXUHAMM,
pacnosoXxeHHbIMU Nepeq HOKNOHHbIM ANCKOM U
3d HUM.

3apHsis cTopoHa

Haenexune B kamepe

N 208_047

Mpy>XwuHbi

MNpueogHas crynuua

AaBneHue B KaAMepe onpegenseTcs
Be€JIMYMHAMU HU3KOTO U BbICOKOIo AaBfieHus,
KOTOpblie B CBOIO 0o4Yepeab 3aBUCAT OT NOJIOXKEHMUA
perynmpoBo4HOro KnanaHda, 1 gUaMeTpom
KGHHGPOBGHHOI'O APOCCesIbHOro OTBEPCTHS.

Korpa knMmarnyeckas yCTaQHOBKA BbIKSTOYEHA,
BE/IMYMHBI HU3KOrO, BbICOKOIO AABJIEHUS M
AOBEHUS B KOMepe OAUMHAKOBBI.

Mpy>XuHbl Nepes HAKNOHHBIM AUCKOM U 3d

HMM YCTAHOBAMBAIOT HOKJIOHHbIM AUCK B
nonoxeHue, cootsetcreytowee npumepHo 40%
NPOM3BOAMTENIbHOCTH.

HononHutensHoe JOCTOMHCTBO TaKOro cnocoba
perynmMpoBaHus:

B AGHHOM CNy4d€e Npu ABMXEHUM ABTOMOBUNS He
olyLdeTcs 3AMETHOrO PbIBKA NPU BKIIOYEHUM
KoMnpeccopa.

MpuveogHoM Ban



Bbonbwas nogaua npum BbICOKOM xnagonpousBoauUTesibHOCTU — HU3KOE AdaBJieHUue B Kamepe

Perynupoeounsiii knanan Cunbdon 2 Cunbdon 1

IpoccenbHoe oTBepcTHe Haenenne B kamepe

I
208 048
MpyxuHa 1 MpyxuHa 2
- Buicokoe nasnexme Huskoe naenenune
BenuunHbl BBICOKOro M HU3KOro AABNEHMS — CyMMapHas cuna gaeneHus co CTOPOHbI
OTHOCHUTENbHO BonbluMe. HWM3KOro AABNEHMS HO NepPefHIolo YacTb
NopLUHeN U AaBReHus NpyxuHbl 1 6onblue,
— CunbdoH 2 noa BO3AEUCTBMEM BbICOKOTO YeM CyMMapHQasi CMNa JABEHUS B KOMEpPe Ha
LABIIEHUS CKAT. 30AHIOIO YACTb NOPLUHEN U AABNEHMS NPYXUHbI
2.
— Cunbdon 1 nog Bo3aeNCTBMEM OTHOCUTENBHO
605bLIOrO HM3KOTO AABNEHUS TAKXE CKAT. =)  YBenuueHue yrna HaKnoHa
HOKIOHHOTO AMCKA BeAeT K 6onblueMy
— PerynupoeouHbii knanax otkpeiT. Jasnenme Xopy NOPLHEN M POCTY NOAAYUM.
B KOMEpe CHMXAETCs Yepe3 CTOPOHY HM3KOro
LABEHUs.,
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YCcTpOMUCTBO KIIMMATUYECKOMU YCTAHOBKM

Manaa nopaua npm manowu xnagonpou3iBoauUTesibHOCTU — BbICOKOE AaBJieHUe B Kamepe

PerynuposouHbiit CunbdoHn 2 Cunbdon 1

rUUUU
st

£

OaeneHune B kamepe
LaeneHune B kamepe
OpoccenbHoe oTBepcTHe

i
MpyxuHa 1 MpyxuHa 2 208_049
- Beicokoe pasnenune Huskoe pasnexune
BennumnHbI BBICOKOrO M HU3KOrO AABREHMS — CyMmMmapHas cuna aaBneHns Co CTOPOHbl HU3KOTO
OTHOCHUTENbHO Hebonblime. AABNEHNS HA NEePEefHIO0 YaCTb MOPLUHEN M
AABNEHNS NPYXMHbl 1 MeHbLUe, YeM CyMMapHas
— CunbdoH 2 pasxar. CMNd AABNEHMS B KOMEPE HA 30AHIOI0 YACTb

NOPLUHEN U BABNEHUS NPYXMHbI 2.
— CunbdoH 1 nog sosgencremem
OTHOCHTENBHO HEBOMBLLIOrO HU3KOro

AABNEHUs TaKXe pasxar. =)  YMeHblUEHME YrId HAKNOHA HOKJIOHHOTO
OMCKA BEAET K MeHbLUEMY XOmy
— PerynupoBoyHbIM KNANAH 3aKpbIT. NOPLUHEN U CHUXKEHMIO NOAAYUM.

CTOpOHCI HU3KOro gasjieHna otaeneHa ot
AABJIEHNSA B KOMEpPeE.

- D,CIBﬂeHMe B KaOMepe CHUXaeTCa Yepe3
KCIJ1M6p0B(JHHoe ApoccesibHOe OoTBepCTHe.



dneKTpoMmarHutHasa mydra

MNocpepcTsoM anekTpoMarHUTHOM My pTbl
OCYLLECTBASETCA CUIIOBAS CBS3b MEXAY
KOMNPeccopom U paboTalowwmm asuraTenem.

YcrpoiicTBo
Mydra coctout us:

— PEeMEHHOrO LWKMBA C NOALMMHUKOM;
— NoANPYXWHEHHOrO AMCKA CO CTYMMULEN;
— 3/IeKTPOMArHWUTHOM KATYLUKM.

Crynuua nognpyXXmMHEHHOro gucka

XKeCTKo MOHTUPYeTCS Ha NPUBOAHOM BAN
Komnpeccopa. PemeHHbIN Wwikne MoxeT
BPALLATHCS HA MNOALIMMHMUKE, 3AKPENIIEHHOM
HO Kopryce KOMMpeccopd y BbIXoad Bana.
DneKTPOMArHMTHAs KATyLIKA XeCTKo
coeamHeHa ¢ kopnycom komnpeccopa. Mexay
noanpy>XuHeHHbIM AUMCKOM U PEMEHHbIM
WKMBOM MMeeTcs 3asop “A”.

He#cTtBue

Heuratenb aeTomMobuns Yepes NOAUKIMHOBOM
peMeHb NMPUBOAMT B ABUXKEHNE PEMEHHBIN LLUKUB
(cm. cTpenky).

LLIkme npu BbIKNIOYEHHON KNTMMATUUYECKOM
ycTaHoBke cBobogHo BpaliaeTcs.

Koraa komnpeccop Bkntoyaercs, K
3NEKTPOMArHMTHOM KATYLLKE NOABOAMTCS
HanpsxeHue. BosHukaeT maruutHoe

cunosoe none. MNop Bo3geicTenem storo
nons NOANPYXMHEHHbIM AUCK CABUraETCs K
BPOLLAIOWEMYCS PEMEHHOMY LIKMBY (3a30p
“A” BbIBpaH) M 06pasyeT cunosyto CBs3b
MeXay peMeHHbIM LUKMBOM M NPUBOAHBIM
Banom komnpeccopa. Komnpeccop HaumHaet
BPALLATHCA.

Komnpeccop pabotaet go Tex nop, noka He
6yAeT OTK/IOYEHO NMUTAHME 3NEKTPOMArHUTHOM
KATYLLKM.

MNop paercTBMEM NPYXMH NOANPYXMHEHHbIN
DOMCK OTXOAMT OT PEMEHHOTO LUKMBA.
PeMeHHbINM WwiKuB onsTe Bpawaetcs ceobogHo,
6e3 CcBSA3M C NPUBOAHBIM BAIOM KOMMpPECCcopa.

MydTa BoiknioueHa

A

PeMeHHbIM LWKMB HQ NoALWMNHMKE

MpueogHoM Ban
KOMMpeccopa

MoanpyXuHeHHBbINA
IMCK CO CTynmuemn

Kopnyc komnpeccopa

DnekTpoMarHuTHas T

karyluka 208_002

Mydrta BxnioueHa

Cunoso# notok

T 208_003

YCHOBMSI noaKto4YeHUsa U OTKIIIOYEeHUS
KOMMNpeccopa — CM. PerynMpoBaHue
KJIMMATUYECKOM YCTAHOBKM.
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YCcTpOMUCTBO KIIMMATUYECKOMU YCTAHOBKM

KoHnpeHcarop

KoHpeHcaTtop sBnsetcs “xonogmnbHukom”
KJIMMATMYECKOM YCTAHOBKM.

YcTpoiicTBO KOHAEHcAaTopa

KoHpeHcaTop cocTouUT U3 M3orHyTbix Tpy6oK,
KoTopble coeanHeHbl neperopoakamu. OH
UMeeT 6onbLLYIO NOBEPXHOCTb OXNAXAEHMS, YEM
AOCTUraeTcs BbiICOKAs Tennonepeaaya.
KoHpeHcaTop nocne BknioyeHMs KNMMATUHECKOM
YCTOHOBKM OX/AXAAETCS BEHTUASTOPOM CUCTEMbI
OXNAXAEHMS ABMraTens ans obecneyeHus
xonogunbHoro umkna. O6blvHO KOHAEHCATOP
YCTOHOBIEH NEPEf, BEHTUNSTOPOM.

TeM cambiM noebilaeTcs 3¢pdekTUBHOCTD
LelCTBUs KOHZeHcaTopa.

TennoobMmeH B KOHAEHCATOPE NPOUCXOANT
BCEACTBME BO3AYLIHOrO OXAOXAEHMS.
OxnaxpeHne pocTMraeTcs NocpeacTBoM Hanopa
BO34yXA NPU ABMXKEHUM ABTOMOBMNS U feNCTBUS
BeHTVIﬂHTOpG — B HEKOTOPbIX UCNONMHEHUAX

M NOCPEACTBOM AEMCTBUS AOMOSHUTENLHOIO
BeHTMnsTopa. BeHtnnarop HaunHaer

paboTaTh rnasHbIM 06PA3OM NPU BKIIOYEHUM
KMMATMYECKOM YCTAHOBKM. McknioueHune ns
3TOro Npaemna 6bIBAET NPU HANMYMUM BATYMKA
paenenns G65, npu kotopom obecneunsaetcs
3ana3gbiBAHUE BKITIOYEHUS BeHTMﬂSlTOp(J no
AOCTUXEHUIO ONPEAENEHHOTO AABNEHMS.
3arps3HeHWe KOHAEHCATOPA YMEHbLIAET
KONMYECTBO NPOXOANMOrO Yepe3 Hero

BO3AyXQ, YTO MOXET OTPMLATENLHO NOBAMUSTH

HQ XNAAONPOM3BOANTENBHOCTb KTMMATHYECKOM
YCTQHOBKM M OXNAXAEHWUE ABUrATENS.

dencreue

Ceepxy B KOHAEHCATOP NopaeTcs ot
KOMMpeccopa ropsiumMi razoobpasHbii
XnagareHT ¢ Temneparypoi okono 50-70°C.
Tpy6ku 1 namenu KOHAEHCATOPA BOCNPUHUMALOT
Tenno xnaaareHTa.

XonopgHbIM HAPYXHbINA BO3JYX NPOXOAMUT Yepes
KoHAeHcaTop, 3abupaet Tenno, bnaroaaps yemy
XNAAAreHT oxnaxadeTcs.

Mpu onpepeneHHoM TeMnepatype K
onpepeneHHOM AABIEHUM OXNAXAEHHbIN
XNAAAreHT KOHAEHCUPYETCS U NEPEXOAMT B
xuakoe coctosiHme. CHU3Y XNagareHT BbIXOAUT
M3 KOHAEeHcaTopa.

208_023

KongeHcarop Papguarop cucremsl
OXNAXAEHMS

Tennbin
HApPY>XHbIM
BO3AYyX

> |
\ lopsuni

razoobpasHbii

XNnapareHT
XonopaHbi HapYXHbIMA // Kupxun
XnapareHt
BO3AyX BeHTMNATOpP CHCTEMBI A
OXnaxXAeHUs
208 024

Mcxops M3 KoHeYHOro uTora npouecca
KOHAEHCATOP MHOTAA HA3LIBAIOT
“nednermaropom”.



PecuBep n ocywumrenn

Pecueep cnyxut B KOHTYpe xnagareHTa c
pCICLIJHpMTeﬂbeIM KJ1IanaHOM B Ka4yecTee
pemnéepHoro u 6ydepHoro pesepeyapa ans
XOAAreHTa.

B pasnunuHbix ycnosusx pabortsl, 4To
COMpPOBOXAAETCS MU3MEHEHMEM TENNOBOM
HArpy3Kku Ha UCNAPMTENb M KOHAEHCATOP,
U3MEHEeHUEeM CKOPOCTH KOMMpeccopa, TaKxe
MeHsieTCs NOTOK XJIQfareHTd B KOHType.

Ons crnaxueanms konebaHuM notoka

XNQAQAreHTa Cy>XHUT pecueep.
208 026

MNMocpenctBoM ocywmTens enara, kotopas npu
MOHTQXXe NMPOHMKNA B KOHTYpP XNnagareHTaq,
XMMMYECKM CBS3bIBAETCA.

B 3aBMcHMOCTHM OT MconHeHMS ocylumTens

OH MOXET NpuHSTb OoT 6 fo 12 rpamm Bogpl. K PACLUMPHTENLHOMY KNQNAHY
KonuyectBo npuHsaTOM BOALI 30BUCUT OT
Temnepartypsl. [1py noHmxeHnn Temneparypbl
KOJNIN4eCTBO anHﬂTOﬁ BOJbl yBEeJINUMBAETCS.
Takxe B ocylwmTene ocaxpaioTcs NPoayKTbl
M3HOCA YacTel KOMNpeccopa, rpsidb, MOMNABLIAS
B KOHTYpP MPKX MOHTAXe, M NPOYMe MHOPOLHbIE
npUMecH.

He#cTtBue

M3 koHpeHcaTopa XuAKMIM XNaaareHT nonagaet
cboky B pecueep. OH Tam cobupaeTcs,
NPOXOAMT Yepe3 OCYLUMTEND M TEYET Yepes
NOAbEMHYIO TPYOY POBHBIM HEMPEPLIBHLIM
NoTokoM 6€e3 HaNMuMs Ny3bIPLKOB ra3a K
PACLUMPHUTENBHOMY KSIAMNAHY.

Ocyuwmrens
\
o) PecuBep cnepgyet nocne kaxgoro 208_025
BCKPbITUS KOHTYpPQ XnapareHTa
3 ® 3aMeHsTb. OT koHAeHcaTopa ®unbp-ceTka

Pecueep cnepyet nepen ycraHoskoM
KAK MOXHO fofblue AepXaTb
3QKPbITbIM, YTOObI BbINO MUHUMASTBHBIM
MOrNOLWEHME OCYLUUTENEM BSIATU U3
OKpYXaloLero Bo3ayxa.
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YCcTpOMUCTBO KIIMMATUYECKOMU YCTAHOBKM

PaclumpurenbHbi¥ KnanaH

PacwmputensHbii knanaH npeacrasnset cobon
TAKOe MEeCTO B KOHTYpe, e B XJidaareHTe
nepen UcnapureneM CHUMAeTCs BHyTpeHHee
HanpsXeHWe, YTO MPUBOAMT K OXIIAXKAEHMIO
ucnapumrens. PaclumpurensHbiid knanaH
HOXOAMTCS HA FPAHMLLE PA3AENEHUs CTOPOH
HWU3KOrO M BbICOKOrO AABJIEHMS KOHTYpPA
XJIaAAreHTa.

MNMocpeacTeoM paclMpuTenbHOro KanaHa
NPOMCXOAMT PEryIMPOBAHME MOTOKA
XJIOAAreHTd K UCMApUTENIO B 3ABUCMMOCTH OT
TeMnepaTypsl NAPOB XAAAreHTa Ha BbiXoAe U3
ucnapumrens.

B ucnapurene ucnapsietcs cronbko xnapareHTa,
CKONbKO HEOBXOANMMO AN1s NOAAEPXKAHMS
pasHomepHoro “xonopa” B ucnapwmrene.

PerynupoBanue

MNoTok xnagareHTa nogeepraercs
perynMpoBaHUIO NOCPEACTBOM
PACLIMPUTENBHOIO KNAMNAHA B 3ABUCMMOCTH OT
TemMneparypsl.

— Ecnu nosbiwaeTcs TeMnepaTtypa xnagareHTa,
BbIXOASLLErO M3 UCNAPUTENS, TO TOrAA
XJIOAAreHT pacluMpseTcs B TepMocTare.
MNoTok xnapgareHTa Yepes WAPOBOM KNANAH K
McnapuTento YBenmymMBaeTcs.

— Ecnu nonuxaeTcs Temnepatypa xnagareHTa,
BbIXOASLLErO U3 UCNAPUTENS, TO TOrAA 06bem
XNQAAreHTa B TEPMOCTATE YMEHbLUAETCS.
MNoTok xnapgareHTa Yepes WAPOBOM KNANAH K
UCMAPUTENIO YMEHbLIAETCS.

OT KOHAeHcaTopa
(Bbicokoe paBneHue)

TepmocTaTUyeckmnit pacluMpUTENbHBIM KNANaH
dYHKUMOHMPYET NoA AeMCTBMEM TPeX CUn:

1. JoeneHune B ceHcopHOM TpybKe 3aBUCUT
OT TeMnepdartypbl CUJIbHO HArpeToro
XNapgareHTd. 10 fOBNEHWE AeHCTBYET
B KQYeCTBe CHJIbl OTNMPAHMSA (PFﬁ) Ha
MembpaHy.

2. faenenue B ucnaputene (P, ) neicreyer
HO MeMBpPaHY B NPOTUBONONOXHOM \
HANpPaeneHUM. b

3. D,cfsnenwe perynmMpoBoyHoi npyxusi (P )
AENUCTBYET B TOM e HOMPABIEHNM, KAK U
AABNEHME B MCNAPUTENE.

MembpaHa

K KOMNpeccopy
(HM3KOe pasnenue)

LWaposou knanax

PerynuposouHas npyxuHa

208 022

TepMocTaT c ceHcopHOM Tpy6KOH
M XNapareHToM

| »
1 PSa

OT UcnapuTens
(Hm3koe pasnenume)

K McnapuTtento
(Hn3koe pasnexue)

s

208 015

PacwmpurensHbie knanaHsel
otperynupoBaHsl. He cnepyet
U3MeHsTb perynupoeky. CeHcopHyto
TPY6Ky Henb3s nepernbarts; oHa
3AMOMHEHA CNELMAnbHBIM FA30M.



HoBoe nokoneHue
pacLUMpUTENIbHbIX KJIGNAHOB

PCICLLIMpMTeanbIﬁ KJAanaH HOBOTro NOKOJIeHUA
pasmeLiaeTca Mexay CTOpoHAMM BbICOKOIo 1
HU3KOro gaejieHna KOHTypa HenocpeacTtBeHHO
nepeg ncnapuTtesiem.

K Komnpeccopy
(Hn3koe pasnenue)

Bbixoa 13 ucnapurens
(HM3KOEe pasnenme)

/ Memb6paHa

Tonkatens

Tepmoronoska co
CreuManbHbIM ra3om

Ortsepctus pns
YPOBHOBELUMBAHMS K UCNADUTENIO
BaBneHus - P
(HM3Kkoe pasnenne)
OT KOHAEeHcaTopa
(sbicokoe paBneHue)
208 017
PerynuposouHas npyxuHa LWapoeon knanaw
YnpasneHue paclumpUTenbHBIM KIIANAHOM PacwmpurensHbIM KnanaH Bceraa HAXOQUTCS B
NPOUCXOAMUT B 3ABUCMMOCTH OT TEMMNEPATYPbI. TENNOU3ONAUMOHHOM OBLIMBKE.

B Hem MMeeTCcs perynMpoBoYHbIM MOAY b C
TEPMOrOIOBKOM M LLAPOBLIM KIIAMNAHOM.
TepMoronoeka ¢ ogHoOM cTopoHe MeMbpaHbI
HanonHeHa cneuuanbHbiM rasom. C apyroi
CTOPOHbI MEMBPAHBI TEPMOTrOSIOBKA CBS3AHA

NOCPEACTBOM OTBEPCTUM AN YPABHOBELLMBAHMS 0

AQBNEHMs C BLIXOAOM M3 UcnapuTens (Huskoe B.)  Orcyrcrame TennomsonsumoHHOM
Aasnexue). 06LWMBKM KNANAHA NPUBOAMT K
lMp1BOA WAPOBOro KNANAHA OCYLLECTBASETCS <) H3MEHEHMIO PEeryIMPOBOYHbIX
Yepes TonKaTens. @

NAapameTpos.
TemnepaTypa Ha CTOPOHE HM3KOro AABEHUs

onpepaenseT fABIEHME CMELMANIbHOMO rasa
W, TEM CAMbIM, KONIMYECTBO MCMAPSIOLLErOCs
XAaaareHTa.
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YcTpOMCTBO KNIMMATUYECKOMU YCTAHOBKM

MponyckHas cnocobHOCTb BEHTUASLIUMOHHBIX
OTBEPCTUM 3QBUCUT OT TEMNEPATYPbI HA BbIXOAE
U3 ucnapurens (HM3Kkoe gasnexue).

TeM caMbIM AOCTUrAETCs PEryNIMpPOBaHUE
BbIPABHMBAHMS AABNEHMS.

208 018

208_019

208 020

208_021



Ucnapurenb

Ucnaputens pabotaet no npuHumny
TennoobMeHHHKa.

OH npepcTaenset coboi COCTABHYIO 4ACTb
KJIMMATMYECKOMN YCTAHOBKM, KOTOPAS BCTPOEHA
B kopnyc oborpesatens. [pu sknioueHHoM
KJIMMATMYECKOMN YCTAHOBKE BO3AYX, KOTOPbIN
NPOXOAMT Yepes JIAMENN XONOAHOTo
ucnapurens, otaaet tenno. [pu atom Bo3gyx
OXNAXAJETCs, OCYLIAETCS M OYMLLaeTCs.

O6patHas BeTBb KOHTYpPA
xnaparenta (razoobpasHoe
cocrosiHue)

208_029

MNopeopsiwas seTsb
KOHTYPQ XNOAAreHTa
(napoobpaszHoe
cocrosiHue)

MUcnapurens ¢ Tpy6kamu
KPYFNOro cevyeHus

208_030

He#cTtBne

MocTynatowmii U3 paclumMpuTensHOro KNanaHa
XNAAAreHT B MCNapuUTene pacwmpseTcs U npu
3TOM CMNbHO OXJIAXAAETCS.

Bnara B oxnaxpaeHHOM Bo3ayxe ocaxaaercs

HQ UCMapUTene B TeX MeCTax, rae Temneparypa
HUXE TOYKM POChI, T.€. NPOMCXOANT KOHAEHCALMS.
Tak BO3HMKaET KoHAeHcaT.

Bosayx Takum obpasom “ocywen”.

STOM OH KUIUT. Bnaropaps 3toMy knMMart B canoHe asTomobuns
CYLLeCTBEHHO YNyylIaeTcs; BO3AYyX 3[€Ch BO BCEX
OTHOLIEHMSAX NPUATEH.

PasnmuHoro Bupa B3secu, KoTopble ecTb B

BOAYI. BO3JyXe, OCAXAAIOTCS C BOAOM HA UCnapuTene.
Takum o6pasom, cnapuTens Takxe M
“ounwaer” Bosgyx.

OH nepexoauT B razoobpasHoe cocTosiHME, NpH

Mpu kuneHnn TemnepaTtypa B ucnapurene
NEXMT CYLLECTBEHHO HUXE TOYKMU 3aMeP3aHMs

Heobxoanmyto Tennoty ans ucnapexus
XNapareHT 3abMpaeT M3 oKpyXaKoLen ero
cpepbl — B AAHHOM Cly4yde M3 NPOXOAALLEero
yepes UcnapuTens Bo3ayxd.

OTOT OXNAXAEHHbIM BO3AYyX NOCTYNAeT B CANOH

BosHukatowpe nop croawmm
aBToMobuns.

HenoaBUXHO asToMob6Mnem JTYXKMLUbI
(KOH,ﬂ,eHCOT) He CBUaeTeNbCTBYeT O
HAINYUN HEMCMPABHOCTHU.
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YCcTpOMUCTBO KIIMMATUYECKOMU YCTAHOBKM

KoHtyp xnapareHra ¢ ppoccenem

I HG F Pabouee paenenme HD — Bbicokoe paBneHue
ND - Huskoe pasnenue

CxeMa KOHTYpa XNaaareHTda ¢
papoccenem

\
&'y 1 MMNa=10 6ap

<)
e

BenunuuHbl
AABJIEHUS U
Temneparypsl B
KOHTYype

KonpeHcauus
o npubnusurensto 2 MlMa (20 6ap) Haenenune go 2 MMNa (20 6ap)

Cxartue

Temneparypa go 70°C OxnaxpeHue npubnuautensHo Ha 10°C
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YcnoBHble 0603HAYEHMUS

- Beicokoe pasnenue
|:| Huskoe pasnenue

208_007

BI'IprCK XMAKOro XxnagareHta B MucnapuTtesb
NPON3BOAMTCA B OT/IMYUE OT KOHTYpQ C
pacwmpuUTesibHbIM KNANAHOM HYepe3 gpoccenb.

Ha knuMaTHyeckmx yCTOHOBKAX € APOCCESNbHbIM
perynMposaHMeM BMeCTO pecuBepd Ans
XMAKOro XNaAareHTd HO CTOPOHe BbICOKOro
AOBIIEHUS MMEeTCs pecuBep-KOIeKTop Ha
CTOPOHE HU3KOTO AABNEHMS.

OH cnyxuT B KayectBe COOPHUKA M KAK 3ALMTA
ans komnpeccopa (ot rugpoyaapa). Cm. Takxe
crp. 31.

Pacwumpenue

Oasnenue ot npubnuautensHo 2 MlMa (20 6ap)
po>0,15 MMa (1,5 6ap)

Temneparypa ot 60°C go > —-4°C

Ycrponcrea:

A Komnpeccop c anektpoMarHutTHon My Ton
B MaHomeTpuueckmit BoiknOYATENDb MO
BbICOKOMY AABNEHUIO

KonpeHncartop

CepBUCHBIN WITyLLEp BLICOKOTO AABNEHMS
Opoccens

Ucnapurtens

MaHomeTpuueckmit BoiknOYATEND MO
HW3KOMY [OBJIEHMIO

CepBUCHBIN WITYLEP HA3KOrO AABNEHUS
Pecusep-konnektop

- X QOmMmMmoON

Bce npyrue ycTpoincTBa MOEHTUYHBI YCTPOMCTBAM
KOHTYpPQ C pacLUMpPUTESIbHbIM KIIANAHOM.

B 3aBMCUMOCTU OT KOHCTPYKTMBHOIO UCMONHEHMS
U HeOBXOAMMOCTM NPOBEAEHUS KOHTPOJbHBIX M
PEMOHTHbIX paboT B CMCTEME MOTYT HOXOAMThCS
ApYyrve noacoeamMHUTENbHbIE WTYLEepa ans
CepPBMCHLIX pABOT MSIM CEHCOPHbIE AATYMKM Ans
KOHTPOJISi MPOLLECCOB B KOHTYpe.

BenuuuHbl paBneHus U Temneparypsl B

KOHType BCEraa 3aBUCAT OT PEXMMA paboTbl
KJIMMATMYECKOM YCTAHOBKM B fOHHBIA MOMEHT.
MNpuBoauMble BENMUYMHBI HOCTPAMBAIOTCS MO
OKpYXdloLLeHn TeMnepaType rno UCTeYEHMIO
onpeaeneHHoOro BpeMeHu (CM. CooTBeTCTBYOLLEE
PYKOBOACTBO MO PEMOHTY).

Ucnapenmne 208_033

Oaenenue go > 0,15 MIMa (1,5 6ap)
Temnepatypa > —4°C 29
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YCcTpOMUCTBO KIIMMATUYECKOMU YCTAHOBKM

Apoccensb

Jpoccenb SIBASETCS CAMBIM Y3KUM MECTOM
B KOHTYpe XNaAAreHTa, HeNoCpeacTBEHHO
nepep ncnapmrenem. 1o y3KOe MecTo
“ppoccenupyet” noTok xnaaareHTa.

MNepen ppocceneM xnagareHT Tennbii U Nog
BbICOKMM [OBJIEHUEM.

C npoxopom yepes gpoccenb NPOUCXOANT
pe3koe nageHue AABAEHMS.

XnapareHT npy HU3KOM AABNEHUM XONOLHBIN.
HOpoccensb npeacrasnset cobon “rpanmuy”

Mexpay CTOPOHAMM BbICOKOIO U HU3KOIo
AdBJIEHUSA KOHTYypA. Hannuue YNNOTHEHMS

rapaHTMPYET, YTO XJIAfAreHT NPoMaeT ApOCCenb

TOJIbKO B )'3KOM MecTe.
HasHayeHue

- ﬂO3HpOBOHMe KOJIM4eCcTBa NnpoxoamnmmMoro
xnapdareHra. S} 0} AOCTUIraeTCsa HaJn4Ynem
KGHMGPOBOHHOFO OoTBepCTUA. ‘-Iepe3 3TO
OoTBEepCTUE MOXET NPOXOANTb TOJIbKO
COOTBETCTBYOLLEE AABJIEHUIO KOJINHECTBO
xnapdareHra.

— Mopaepxanue pasnexns npu paboratowem

KoMnpeccope Ha CTOpOHe BbICOKOIro
AABJIEHNA KOHTYpPQ U, TEM CAMbIM, XXMOKOro
COCTOSAHMA XnapareHTa.

- B Apoccene npomMcxogut nageHne aaerieHUd.

MNepep BxogoM B UCMAPUTENb NPOMCXOABUT
oxnaxpeHue xnagareHta, obycnoeneHHoe
€ro YaCTMYHbIM UCTIAPEHUEM.

- PO36pr3I’MBC|HMe XxnapareHrta.

B apoccene nepep cyxeHnem pacnonoxeHa
ceTka-bunbTp.

3a cyxeHneM MMeeTcs ceTka ans
pa3bpbI3rMBaHMS XNQJAreHTa nepeq
nonagaHUeMm B UCMAPUTESb.

208_035

Cetka ans pas6pbi3rMBaHus

K MCnapHTenio KanubposaHHoe oteepcTie

Cetka-bunbtp

YnnotHuTensHoe KonbLo Kpyrnoro
ceyvyeHMs Ans ynioTHeHUs nepexoada
OT CTOPOHbI BbICOKOTO AABJIEHMUS K
CTOPOHE HMU3KOro AaBJIeHUS

208 076
M./ Cneaurte 30 npaBunbHLIM NONIOXEHMEM
npu ycraHoske!
3 Crpenka Ha gpoccene yka3blBAeT HA

ncnapuTesb.



PecuBep-konnekrop

B 30He HM3KOro gAaBseHMs KIMMATUUYECKOM
YCTAHOBKM C APOCCENEM PACMONOXEH pecHBep-
konnektop. OH YCTOHOBNEH HO TENNOM MecTe B
MOTOPHOM OTCeke (AoBbINAPUBAHKME).

PecuBep-konnekTop cnyxuT B KQuecTse
aemnéupytowero pesepsyapa U cbopHuka
ANns XNOAAreHTa M XoNoAMNLHOro MAca M KAk
3awmTa Ans komnpeccopa.

Beixopaswumit U3 ucnaputens razoobpasHbii
XNQapareHT BXoguT B pecueep. B cnyyae ecnu
B XnapareHte Haxogarcsa cseabl Baarmv, soga
CBSAI3bIBAETCS B OCYLUMTENE, BCTPOEHHOM B
pecusep.

XnapareHT B ra3006pasHOM COCTOSHUM
cobupaetcs nop Kpbiwkor 1 yepes U-obpasHyio
Tpy6Ky OTCachiBAETCS B KOMNPECCOp B BUAE rasa.

Takmum obpasom, B 3Tol cucteme obecneunsaertcs
TONBKO ra3006pa3HOe COCTOSHME XNAAAreHTa

M OTCYTCTBME KANeNb XMAKOCTU Nepes
KOMNPECCOPOM, YTO FAPAHTUPYET OTCYTCTBUE
noepexXaeHMi Komnpeccopa.

XonoguneHoe macno cobupaetcs Ha gHe
pecMBepa-Konnekropa.

3acacbiBaeMbIii KOMNPECCOPOM ra3 3AXBATHIBAET
yepes oteepctue B U-0bpasHon Tpybke

XonognjsibHOe Macio.

CeTka-¢unbTp NpeaoTBpaLLAET 30COPEHUE

OTBEepPCTUA 3Arpss3HEeHHbIM MACIIOM. OT ucnapurtens

\
.. Pecueep cnepyet nepen ycranoBkom
KAK MOXHO JONblUE AEPXATb 3AKPbITHIM
3 - (sarnywxku Ha wryuepax), 4Tobsl

6b1710 MUHMMOSTbHBIM NOFNIOLEHHE
OCYLUMTENEM BJIArU U3 OKPYXAIOLLEro
BO34yXd.

208_036

Mecro BcacbiBaHMs ra3oobpasHOro xnaaareHTa

Mnactukosas KpbiWKa

K KoMnpeccopy

—— Ocywmurens

®Dunerpupytowee
cuTo Oreepctue ans
XonoaunbHOro Macna

U-o06pasHas Tpy6ka

208 037
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PerynupoBaHue cucTtembl

Knumatuueckas ycranoeka pabotaet Tonbko
TOrAg, Koraa 6e3ynpeyHo GyHKUMOHUPYIOT
Bce anemeHTbl cuctemsl. [pu Boixoge M3 cTpos
KAKOro-nubo aneMeHTa MOXET U3MEHUTbCS
pabouee paBneHne, Npu STOM He UCKIIOUYEHA
BO3MOXHOCTb MOBPEXAEHMS KOK CAMOM
KJIMMATU4YECKOM YCTAHOBKM, TAK M ABMrATENS
aeTomobumns. Bo nsbexanune atoro B KOHType
XNAAAreHTa npeayCcMOTPeHbl YCTPOMCTBA
HenpepbIBHOTO KOHTPONS.

Bnok ynpasneHnus nepepabarsiBaeT curHans
OT 3TUX YCTPOMCTB U NEPUOANYECKM OTKNIOHaEeT
M NOAKIIOYAET KOMMPECCOP, MEHSIET CKOPOCTb
BpaLLeHus BeHTunaTopa. bnarogaps astomy
BOCTUraeTcsl NOCTOsiHHOE HopManbHoOe AaBneHne
B KOHTYpe XNafareHTa.

B ycraHoBkax ¢ Heperynupyembim
KOMMNPECCOPOM CHUTHAbI OT YCTPOMCTB
KOHTPONS UCNOMb3YIOTCS A1 COrNIACOBAHMS
paboTbl cUcTeMBI € NOTpebHOCTbIO B
XNafONPOM3BOAUTENBHOCTH.

(BkntoueHMe M BLIKAIOYEHNE KIMMATHYECKOM
YCTQHOBKM B COOTBETCTBMM C NOTPeBHOCTLIO B
XNafONPOM3BOAUTENBHOCTH.

OpnHospeMeHHO NpefoTBpaLLdeTcs
obnepeHeHune ucnapurens.)

YcTpoicTBO YCTOHOBKM NOKA3QHO HA PUCYHKE.

K

Heobs3arenbHo, 4To6bl B KOHKPETHOM
KIMMATHYECKOM yCTaHOBKe Bbinu 6bi Bce
yKa3aHHble 3aech ycTporcTBa. Takxe MoxeT
6bITb OTAIMYHOE OT NPEACTABAEHHOTO 3AeCh
MEeCTOHAXOXAEHNE OTAENbHbIX YCTPOMUCTB.

208_054

Ha pucyHke nokasaHbl yCTPOMCTBA pErynMpOBaHMs
NPOCTOM KNMMATUYECKOM YCTAHOBKM C PYY4HbIM
YNpABiEHHEM.

A WN =

O 00 N o On

Boikniouatenb KNMMATUYECKOM YCTAHOBKM
MNpepoxpaHUTENbHBIM KNANAH HA KOMNpeccope
BeHtunaTop ana oxnaxpaatoLen XnaKocTu
MaHoMeTpuyecknit BbikOYATENb
KIMMOATHMYECKOM YCTAHOBKM

HaTtunk TeMnepaTypbl OXIAXAQIOLLEN KMAKOCTH
TepmoBbIKNOYATEND BEHTUASTOPA PAAMATOPA
OXJIAXAAIOLLEHN KMAKOCTH

Hatumk Temnepatypsl ucnapurens

BeHtunatop ceexero Bo3gyxa

bnok ynpaenenus ggurarens

103nekTrpoMarHuTHas MyTa

Bnok ynpasneHus knMMaTU4eckon yCTaHOBKM
(v/vnm Bnok ynpasnexus ansa BeHTMASTOPA
pPaaMaTopa oXnaxaaioLen XuaKocT1 B
3ABMCUMOCTM OT UCMOSTHEHMS KIIMMOTMYECKOM
YCTQHOBKM).
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31 . 3L 208 055
A AkkymynstopHas 6atapes MNpocToi npumep cxeMbl ynpaeneHus
E35 BeiknouaTtenb KNIMMATM4ECKOM BK/IIOYEHUEM M OTKJTIOYEHUEM KOMNpeccopa
YCTOHOBKM (vepes anekTpomaruutHyto MydTy N25) 1
F18 TepmoBsbikniouarens BeHTURSTOPA BEHTUNATOPA ANS OXNAXACIOLLEN XKXUAKOCTH.
pPaAMaTOPa OXIAXAAIOLLEN XUAKOCTH
t,=95°C
t,=103°C LUgeTtHas kogmnposka
F129 MaHomeTtpuueckuii BoiknlodaTens “Mnioc”
KNMMATUYECKOM YCTAHOBKM “Munyc”
P,=0,2 MNa (2 6ap)/3,2 MMa (32 BxopgHouM curHan

6ap)
P,=1,6 MlNa (16 6ap)
G62 [atunk TemnepaTypbl OXAAXAAIOWEN
XMAKOCTH
G153 Odartuuk TemnepaTtypsbl Mcnapurens
J32 Pene pns knMMATUYECKOM YCTAHOBKM
J101 Pene pns 2-ou cTyneHu BeHTMASTOPA ANs
OXJIAXAAIOLLEHN XUAKOCTH
J257 bBnok ynpaeneHuns Mono-Motronic
J301 brnok ynpaeneHus KNMUMATHMUYECKOM
YCTQHOBKM
N25 DSnektpomarHuTHas MydTa
V7  BeHTunsTop Ans OXnaxadioLEen

BuixonHoM curuan
Curnan B 060Mx HaNPABAEHUsX

B KIMMATUYECKHUX YCTAHOBKAX HOBOro
NOKOMNEHMS! MOHOMETPUYECKMI BbIKJTIOHATEND
KJMMATMYECKOM YCTAHOBKMU 3AMEHEH

XupkocTu ® AATYMKOM BbICOKOTO AasneHus (cMm. cTtp. 36).
S MNpepoxpaHuTens

33
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PerynupoBaHue cuctembl

dnemMeHTbl CMCTeMbl 6e30NacHOCTH

Boikniouyarenb KJIMMATUYECKOW
ycranoBku E35

208_068

MpepoxpaHuUTenbHbIA KNANAH

208_056

Adatuuk Temneparypsl ucnapurens G153

1

XUV

AN

FATAARMRMLAY
ATALRARARARARAAAMAAY

AN
ALY

#\= ==
208 _061

Mpu BKAIOYEHWUM KTMMATUHECKOM YCTAHOBKM
3N1EKTPOMArHUTHAS MydTA OCYLLECTBASIET CUNOBYIO
CBSi3b C KOMNPECCOPOM.

B ycTaHoBKAGX € ABTOMATMYECKMM PEryNMPOBAHMEM
OOHOBPEMEHHO HOYMHAET BPALLATLCS BEHTUNSTOP
ANs OXNOXAAIOLWEN XMAKOCTU M BEHTUNSTOP
nopaum ceexero Bosgyxa. B ycraHoskax ¢ pyuHbim
perynupoBaHMeM aomkHa 6biTe BkatoyeHa 1-as
cTyneHb paboTbl BEHTMASTOPA NOAAYM CBEXEro
Bo3gyxa. O BknoyeHUn noctynaet coobuieHne B
6noK ynpasneHus ABUraTens, 4acToTa BPALLEHHUS
ABUraTens yBennMuuBaeTcs (BbIpaBHUBAHME HATPY3KM
HQ ABUrATENb B CBA3M C BKIIIOYEHWEM KOMNpeccopal).
,D,OI'IOJ'IHMTeJ'IbHO K 3TOMY BbIKJIIOMATEJNIIO MOXET

6bITb YCTOHOBJIEH BLIKAIOYATEND MO TEMNEpAType
HAPYXHOro BO3AayXa.

STOT BLIKNIOYATENL NPEAOTBPALLAET BKIIOYEHNE
KJIMMATHU4YECKOM YCTAHOBKM NpU Temneparype
HapyXHoro Bo3ayxa MeHee 5°C.

Ha komnpeccope munu Ha pecueepe ycTaHoBneH
NPesoXpPAHMTENbHLIM KNAMNAH (paHee yCcTaHABAMBANM
npeaoxpaHuTensHyio nnomby npoaasnmeanms). OH
OTKpbIBAETCs NpU AasneHnn npumepHo 3,8 MIMa (38
6ap) 1 3aKpbIBAETCS, KOTAQ AABIEHUE NOHU3UTCS
(npumepho 3,0-3,5 MMNa/30-35 6ap).

B 30BMCMMOCTH OT KOHCTPYKTUBHOIO MCMOMHEHMS
MOXET MMEeTbCS NPEAOXPAHUTENBHAS NIACTUMKOBAS
waiba, KOTOopas BbINAMBIBAETCS, Koraa cpabartbieaeT
KNanaH.

B sToM cnyuae cnegyert BbISICHUTb NPUUMHY
YpEe3MEPHOTO NOBLILIEHWS [ABJIEHUS B CUCTEME.
3ameHa NpeaoxXpaHnTENsHOM NNOoMbbl NponssoauTcs
TOJIbKO MPM MNYCTOM KOHTYpe X/agdreHTa.

DTOT AATYMK 3aMepseT TeMNepaTypy mMexay pebpamu
ucnapurens. CurHan ot gaTuMka NocTynaer K

6noKy ynpaeneHus KNMMATM4ECKOM YCTAHOBKM.

Mpu cnnwkom HM3KOM TeMNepaType McnapuTens
KOMNPECcop OTKo4aeTcs.

OTknioueHne NpOUCXOAUT NpU TemnepaTtype
npubnuautensHo ot —1°C go 0°C, obpatHoe
BKNtoYeHne — npu npubnusurensro +3°C. bnarogaps
3TOMY yaaetcs n3bexartb obnegeHeHus ucnapurens
BCNEACTBME 3aMep3aHMs BOASHOTO KOHAEHCATA.

B HekoTOpbIX CHCTEMAX BMECTO 3TOro AATYMKA
NPUMEHEH TEPMOBBIKAIOYATENDb MO TEMNepaType
ucnapurens E33. Mocpepcreom atoro
TepMOBbIKﬂIO'-IQTeﬂﬂ HenocpeacTteeHHO NnpepbiBAETCs
uenb NMTAHMS 3NEKTPOMArHUTHOM My dTbl.

B apyrmMx cuctemax ato perynuposaHue
OCYLLIECTBASETCS C MCMOJIb3OBAHMEM
TEPMOBbLIKJIIOHATENS MO HAPYXHOM TeMneparype.



MaHomeTtpuueckuit Boikniouarens F129 [ns Toro 4To6bl B 30KPLITHIX KOHTYPAX
KOHTpOﬂMpOBGTb nunu OFPGHM"IMBGTI:
COOTHOLUEHME JABNEHWUH, HO CTOPOHE BbICOKOTrO
AABNEHUs YCTAOHOBNEH KOMBUMHMPOBAHHbIM
MOHOMeTpM‘IeCKMﬁ BbIKJ1lO4ATEJIb BbICOKOTO U
HU3KOro gasneHus.

MNpu HepgonycTMMOM BenMuUMHE AABNEHMS B
cUCTEME NPOMUCXOAMT OTKIIOYEHME KOMMpPeccopa
NOCPEACTBOM 3N1EKTPOMArHUTHOM MY TbI.

MaHoMeTpUyecKmit BbIKITIOYATENb MOXET BbITb
YCTQHOBNEH HENOCPEACTBEHHO B Tpybonposoae
unu B pecueepe.

Boikniouarens F129 npepacrasnser coboi
KOMBUHUPOBAHHBIM 3-CEKLMOHHBIM BbIKSTIOYATESNb

Q ans:

— KOHTPOJS 30 NPOXOXAEHUEM OXIIAXKAAIOLLETO
BO3AyXxd (oTkno4eHHe BeHTUNSTOPA);
— KOHTPOJS 30 COOTHOLUEHMEM AABJIEHMHM.

BkntoueHue u sbiknoueHune storo npubopa
NPOMCXOAMT NPU TOKMX PEXMMAX:

g

— BKJIIOYEHMWE MUTAHMS DJIEKTPOMATrHUTHOM My dTbl
yepes 6noK ynpasneHus Npu M36bITOYHOM
paeneHun npubnusmtensHo ot 2,4 o 3,2 MlMa
(ot 24 po 32 6ap). Takoe paeneHne Moxer,

208 058 HanpuMmep, BO3HUKHYTb BCNieACTBME CUJTBHO

3arpsi3HEHHOTO KOHAEHCATOPQ;

— OTKJIIOYEHME NPU CIIULIKOM MASIOM ACBIEHNM
(0,2 MMa/2 6ap) yepes 6nok ynpaeneHus
KJIMMATUYECKOM YCTAHOBKM. DTO MOXET
Clly4UTbCs, HaONpmuMep, NpU yteyke XnagareHTtaq;

p<0,2MPa-=

- nepekstoYeHne BEHTUNSTOPA Bbille HA
OfiHy CTyneHb npu n3bbitouHom paenenmm 1,6
MMa (16 6ap). OTMM pgocTMraeTcss ONTUMANbHbIN
pexu1m paboTbl KOHAEHCATOPA.

p>1,6MPa=

35



PerynupoBaHue cuctembl

HAatuuk Bbicokoro gasneHus G65

208_062

MUcnonb3osaHue curiana
B 6110ke ynpaeneHus gguratens
B 6510Ke yNpaBneHUs BEHTUASTOPOM
CUCTEMbI OXNAXAEeHMs

PesepeHas pyHKums

HocrouHcTea

”"

“CoobLeHne 0 HEMCNPABHOCTH
CUCTEMOM COMOAMATrHOCTUKM

36

— Hoeoe nokonexne patumnkos ans KoHTpons 3a
KOHTYPOM XNaAdreHTa.

— DnekTpoHHbIM ceHcop paasnenuns. OTtknouaer
MOAHOMETPUYECKMHI BbIKJIIOUYATESNb KIIMMATUUYECKOM
ycranosku F129. MNporpammsl B 6iokax
ynpaesieHns KNMMATUYECKOM YCTAHOBKM U
6]10Ke ynpdasneHusa aeurartesns COOTBeTCTBeéHHO
COrNIACOBAHbI.

- HOT‘-IHK BbICOKOro AdaBJ/ieHUsa TAKXe, KaK 1
MaHoMmeTpuyeckui Boikntouatens F129, scrpoer
B BETBb BbICOKOIo AABJIEHMS.

JJ,GT‘-IMK OTCNIeXMBAeT AdBJIeHUa XnagareHta 1

npeobpasyet puanyeckylo BennumHy (aasneHue) e

3NEKTPUYECKMM CUTHA.

B oTnMume oT MOHOMETPMUYECKOrO BIKNIOYATENS

KJIMMOTHMYECKOM YCTAHOBKM NOJ, KOHTPOJSIEM

HAXOAMTCA He TONbKO AOCTUXEHUE NPEAesbHO

A0NYCTUMbIX BEJIMYUH OaBJieHnsd, HO 1 AdaBJieHne

XNOAAreHTda Bo Bcem pabouem upmkne.

MNo curHanam ot aToro Aarynka onosHaioTcs
Harpyska ABUraTens oT KNMMATU4eCKOM YCTOHOBKM
M COOTHOLLEHMS BABNEHUHA B KOHType XJIafareHTd.
Mocpepcteom 6noka ynpasneHus BEHTUASTOPOM
CUCTEMBI OXJIAXAEHMS MPOUCXOAUT BKIIlOYEHHe

U BbIKSIIOYEHME BrnxXaKuen BEpXHEN CTyNeHH
BEHTUASTOPA M 3N1EKTPOMArHUTHOU MY dTbl
KoMnpeccopa.

Ecnu 6nok ynpasneHus BEHTUASTOPA CUCTEMbI
OXNIAXAEHWUS HE OMO3HAET HUKAKOrO CUrHANG, TO
no coobpaxeHnsm 6e30nNacHOCTU KOMNpeccop
oTK/IoYaeTcs.

— Yacrota BpaleHus gBuratens MOXet
6bITb TOYHO COFNACOBAHA C MOLLHOCTHBIMM
notpebHOCTAMM KOMNpeccopa.

- I'Ipou,eccu BKJTIOYEHUSA U BbIKNTIOYEHUSA
BEHTUNATOPA CMCTEMbI OXJTAXAEeHNa NpoUCXoaar
C HEKOTOPbIM 3aMEANEHNEM.
M3MmeHeHMe 4aCTOTbI BpALLEHUS BEHTMASTOPA
CHUCTEMBI OXJIAXAEHMS MPU XONOCTOM XOAe
[BMraTens NoYTH HE3AMETHO, d NPU HANUYUM
MOLLHOTO ABMUraTENS OHO COBCEM HE OLLyLILdeTcs.

HeuncnpasHocTs gaTunka BbicOKOro AABneHus
3QHOCKTCS B PEFUCTPATOP HEUCNPABHOCTEN BIIOKa
ynpasneHuvs aAsurarens.

Hanpumep:
00819 Hochdruckgeber G65

“Signal zu klein“



PyHKUMM AATUNKA BLICOKOTO AABNIEHUS HaeneHue xnagareHTa BO3QENCTBYET HA
KpucTann kpemHus. B saeucumoctu ot
BEMMYMHBI ABIEHMS KpUcTan 6Gonblue uam
MeHble “paedopmupyetca”.

2V/Div 5ms/D

Kpucrann emecre c Mukponpoueccopom
BCTPOEH B CEHCOP, M HA HEro nopdeTcs
Hanps>eHue.

Kpucrann kpemHus umeet cBoncTeo

npv AepopMaLMM U3MEHSITL CBOE

aneKkTpuyeckoe conpoTueneHue. B

B 30BMCMMOCTHM OT M3MEHEHMS [ABNEeHUs

208_109 TAKXe U3MEHSeTCs 3amepsemoe
HanpsXeHWe, CHUMAeMOe C KpMCTanna.

3amepsieMoe HanpsxXeHWe NOCTynaeT B
MHKponpoueccop U npeobpasyercs B
MOAYNMPOBAHHBIN MO WMPUHE UMMYNbCA
curHan (A = wupuHa umnyneca, B = pasmep
curiana).

I1pu HEeBbICOKOM AGBJIEHUU

Mpu manom pasnexnu kpucrann
“nedpopmupyetcs” HesHauUTENBHO.

. ConpoTtuBneHue KpUCTANNA HEBENMKO.
MogynupoeaHHbii

no WwnpuHe
MMNYNbCA CUMrHAN

CooTBeTCTBEHHO MANO U3MEHEHUE
Hanps>XeHus.

Mukponpoueccop
Hanpsixenue

3aMepeHHoe HanpsixeHue

KpemHuesbii

Kpucrann
208 063 (conpoTnenenue)
CvrHan no WwMpuHe MMNynbca Mpu HeBbICOKOM AABAEHMU MMKPONPOLLECCOPOM
[ATYMKA BbIJAIOTCS HeBosnbliMe NO WHPUHE
MMMYNbCbI.

OnurensHocts nepropa 20 mc
CurHans! No WYpUHE UMNYNbCA CO3AAIOTCS

c yacroton 50 repu. D10 cooTBeTCTBYET
anmtenbHocty neproga 20 mc = 100 %.

Wwupuna umnynsca 2,6 mc Mpu Hesbicokom paenennn 8 0,14 MMa (1,4
6ap) wupuHa uMnynbca coctasnseT 2,6 Mc.
310 cootsetcreyeT 13% gnurenbHoctH
nepuoga.

208_064

37



PerynupoBaHue cucTtembl

Mpwu BoicokOM (BO3pacTatouem) paBneHnn Mpu BbicokoM (BO3pacTatoweM) paeneHmm
kpucrann “pedpopmupyetcs” 6onblie,
BCneacTeue yero 6onblie M3MEHeHHe
COnpoTHBEHUs. 3amMepsieMoe HanpsXeHHUe
U3MEeHSIeTCs B TAKOM Xe NpOonopLmM.

MopaynupoeaHHbii
Mo WHpPHMHE UMNYNbCA
curHan

Mukponpoueccop
Hanpsxenune
3aMmepeHHoe HanpsixeHue

KpemHuesbin

Kpucrann
208_065 (conpoTuenenme)
CurHan no wupuHe umnynbca LLnpuHa MMNynbca NOBLILIAETCS B TAKOM Xe

COOTHOLUEHMH, KAK U AaBNeHHe.

OnurensHocts neproga 20 Mc

Mpu eoicokom pasnenmnn B 3,7 MIMa (37 6ap)

WMpKHHA MMnynbea cocrasnseT 18 mc. Oto
I_I cooteetcteyeT 90 % pnutenbHoCTM Nnepuoga.

LnpuHa umnynsca 18 mc

208_066
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MNocpeactsom undpposoro
3anomuHaroLwero ocumniorpadgpa Hosom
QBTOMOBMABHOM AUATHOCTUHECKOM
cuctembl VAS 5051 BoamoxHo BuaeTh
CUFHQJ MO WWMPUHE MMAYAbCA.



PaspgeneHHbie NpefoXpaHUTEsNIbHbIE
BbIKJIIOUCOTEJIN B Kom'ype XxnapareHrta c
Apoccenem

F118

208_067

KoHTponbHbIN BbiKNIOUATENnb NO
Temneparype oOXJICHKAAIoLWEeN XXUAKOCTH

208_069
\
s Ha asTomobunax c pacwmperHon
3N1EKTPOHHOM OLLEHKOM CUTHANOB
<) ® CEHCOPOB NOCPEACTBOM KOMBMHALMM

6n0KOB ynpasneHus aeToMobuns
OCYLLeCTBNAETCS AOMNOJIHUTENbHbIMA
KoHTponb. [lns aToro ucnonb3yercs
CUrHQJ NepPBOro yCTPOMCTBA
HenpepbIBHOro KOHTPONS.

B koHType c gpoccenem HU3KOE U BbICOKOE
[OBJIEHME 304ACTYIO KOHTPOSIMPYeETCs
NOCPEeACTBOM ABYX PA3AENbHbIX
NpPefoXPaHUTENbHbIX BLIK/IIOYATENEN.

Huskoe paenexue

BeikntouaTens no HU3KOMY AABAEHMIO s
KIMMaTnyeckor ycraHosku F73 otkniouaet
KOMMpeccop, HaNp1MMep, NP1 NAaeHUU AABIEHUs
B KOHTYpe no CpGBHeHMIO C HOMUHAJIbHbBIM
paeneHuem npubnusmtensHo Ha 0,17 MMa (1,7
6ap).

(Takoe napeHne paeneHMUs MOXeET BO3HMKATb
BCNEACTBME HEAOCTATOYHOrO 30MOMHEHMUS KOHTYpPa
xnapareHtoM. Komnpeccop sawmweH.)

Bbicokoe pasnexune

Beikntouarens no BbicCOKOMY AABNEHMIO ANs
knumaTtuyeckor ycranosku F118 otkniouaer
KoMnpeccop, HanpuMep, NP1 NPeBbILIEHNUH
HOMMWHAQAJIbHOIO AABJIEHUSA B KOHType
npubnusutensHo Ha 3,0 MIMa (30 6ap).

ABconioTHble BENIMUMHBI CliesyeT CMOTPETb
OTHOCMUTENBHO KOHKPETHOM KITMMATUYECKOM
YCTGHOBKM.

Komnpeccop npeacraenser ans geurarens
AOMONIHUTENbHYIO HArPY3KY.

Y1o6b1 Npyu oueHb 60nbLIOH HArpy3Ke Ha
ABUraTenb, HANPUMEP, NPU ABUXEHWUM B ropaXx,
He neperpeTb OXAAXAAIOLLYIO XHUAKOCTb,
AOMOMNHUTENbHAS HAFPY3KA OT KOMMpeccopa
oTKMIoYaeTcs.

MNocpencTsoM KOHTPONLHOrO BLIKIIOYATENS

no TEMNEepaType OXAXAAIOLWEN XUAKOCTH
LOMOMNHUTENBHO KOHTPONMUPYETCS TeMnepaTypa
OXJIAXAdIoLLEeHN XUAKOCTH.

(MepebiM npubopom B Mepapxmum npubopos
KOHTpOJ4 ABNIdeTCa AATYUK TeMNepaTypbl
OXJIQXAAIOLEN XXMAKOCTU C KOHTPObHOM IAMIMOM
B NpMBOPHOM WMTKE.)

OrtknioueHne KoMNpeccopa NPOUCXOAUT NpH
Temnepatype npubnausutensHo 119°C, obpatHoe
BKOYEHHE — npubnuautensHo npu 112°C.

B skcnnyaraumm HaxogaTca pasnuyHble
NpeAoXpPAHUTENbHbIE BbIKJIIOYATENM, HAONPUMEP:

F18 - tepmosbikniouaTtens ans BeHTMASTOPA
CUCTEMbI OXJIAXAEHMS;

F163 - tepmoBbikntouaTtens ans oTKno4YeHMs
KJIMMATUYECKOM YCTAHOBKM.
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BknioueHue BEHTUNIATOPA CUCTEMBI OXJTQO)KACHMUA

BxnioueHue BEHTUNATOPA A OXJICOHKAEHUSA

ABUrarensa/KoHaeHcaTopa
Ha npumepe asTomo6unen VW Golf/Audi A3

HopmaneHas pabota BeHTHAsSTOPA ABAsSETCSA OHu obecneunBaloT AOCTATOYHOE KONUYECTBO
HernpeMeHHbIM YCNoBUEM XOpoLuen paboTbl CBEXero Bo3fayxa, NPOXoAsLLEero Yepes3 paguarop m
KSIMMATMYECKOMN YCTAHOBKM (KOHTYP KOHZEHCATop.
XSIOAAreHTd) U asuratens (KOHTyp cucTeMmsl YnpaeneHue BEHTUASTOPAMM OCYLLECTBASETCS HNOKOM
oxnaxpaeHus). bes oxnaxaeHuns cHnxaercs yNnpaBneHns BEHTUASTOPA cMCTEMbI oxnaxaeHus J293.
NPOM3BOAMTENBLHOCTb KOHAeHcaTopd. HopMmanbHas PerynupoBaHue ocyliecTensercs B 3aBUCUMOCTH OT
paboTta KNMMATU4YeCKOM YCTaHOBKM Honblue He TEMNepPAaTypbl OXJIAXKAAIOLWEN XUAKOCTH U OT AABNEHMS
obecneuneaetcs. [Tpu HAAMYUM KNIMMATHYECKOM B KOHType xnaaareHTd. AGConoTHbIE BEMUYMHDI
YCTQHOBKM 304ACTYIO [lOMNOJIHUTENBHO NMPUMEHSIETCS  TEMNepaTypbl U AABIEHMS PA3SIMYHbI ANt KOHKPETHbIX
BTOPOM MU paXe TPEeTUI BEHTUNATOP. mopenen aeTomobunen.

BeHTunarop cucremol 1-bI¥i AONONIHUTENDbHbBIN 2-01 A ONONIHUTENbHbIN

oxnaxnpeHus BEHTUNSATOP BEHTUNSATOP

: I ? I :

Bnok ynpasneHus BEHTUIIITOPOM
oxnaxaaiowien xuakocru J293

MaHomeTpuueckuin

Tepmoesikmouarens F18 CHEG LRI LE
KJIMMATUYECKOM YCTOHOBKM

F129

Mpumep: Kom6uHauusa Boikno4Yarenen

Mpumep: KOHTPOsNbHBbIE PYHKLMMN e e

— Knumatuueckas ycTtaHoBKa BKIIOYEHA, As Yero
KOMNPECCOp BK/IOYEH M AABNEHME B KOHTYpE
xnaparenta 6onbwe 0,2 Mla (2 6ap).
= 06a BeHTHNSTOpPa pabotaioT Ha 1-oi cTyneHu.

Temneparypa OXnKAAIOWEN XXUAKOCTU
CUrHanbHbIM JATYMK SBASETCS
TepPMOBbLIKIIIOHATENIEM BEHTUNATOPA CUCTEMbI
oxnaxaenms F18.

TepMoBbiknio4aTeslb HAXOAMUTCS B paaMaTope

SRS — Bebicokoe paeneHue B koHType Bbiwe 1,6 MI'I(:
(16 6ap) u/mnu Temnepatypa oxnaxgaioLuen
1-as ctynenb  Bkmovenne  92...97°C XMAKOCTH Bbiwe 99°C.
0 -
Bbiknioyene  84...91°C = 06a BeHTHNATOPA paboTaloT Ha 2-0M CTYMEHM.
2-as cTyneHb  BKIOYEHME 90...103°C
0
oiknioveHne  91...98°C — [Jaenenue B koHType nagaet Huxe 1,6 MlMa (16
6ap) 1 TeMnepaTypa OXNaXACIOLEN XUAKOCTH
Huxe 99°C.
= o6a BeHTMNsTOpa paboTaioT onsatb Ha 1-o#
JlaBneHue B KOHTYpe XnagareHTa cTynenu.
HaTtunk sensieTcs MOHOMETPUUYECKMM
BbIKJIlOYATENEM AJ1 KIIMMATUYECKOM YCTAHOBKM — Tpu pabote aemnratens 6es BknOYEHNS
F129 unn patumk esicokoro aaenexmns G65. KMMATHUYECKOM YCTAHOBKM paboTaET TONbKO
F129 npu npeBbilieHM HOMUHANBHOTO AABAEHMS OCHOBHOJ BEHTMRSTOPA paamaTopa. B
Ha npubnusutensro 1,6 MMa (16 6ap) 3ABMCMMOCTH OT TEMNEPATYPbI OXIAXAAIOLLEN
nepeKioYaeT BEHTUNATOP/ BEHTUNSTOPbI Ha 2-y10 XUAKOCTH BKtoYeHa 1-ast unu 2-as cTyneHb.

ctyneHb (cM. Takxe cTp. 35).



bnox ynpasneHus
BEHTUJISTOPOM CUCTEMDbI
oxnaxaeHus J293

208_070

HoBoe nokoneHue

Takxe CyLecTByIOT TOKME BAPUAHTbI
BK/IOYEHMs, KOrad GpyHKLMU 3TOro
6noka ynpasneHus 6epet Ha cebs 6nok

Mopsapok BkNOYEeHMs B cUCTeMY B10KOB
ynpasneHus ocobbii g Kaxaou
mogmenu asToMobuns.

Mudopmaumio MOXHO NonyumTsb U3
COOTBETCTBYIOWMX SSIEKTPOCXEM.

ynpaeneHUa Kn UMATUYECKOM YCTAHOBKM.

O1oT 610K YyNPABNEHMS BKITIOYEH B CUCTEMY
610KOB ynpasneHus asToMobuns.

BxogHble curnansl npu 6a30BoM BapuaHTe:

— ot Tepmossikntoyatens F18;

— OT MaHoMeTpuyeckoro seikntoyatens F129;

— oT naHenu ynpasneuus E87 (npu
OBTOMOTMYECKOM KIIMMATMYECKOM YCTAHOBKE).

HasHayeHue

MpeobpasosaHne BXOJHBIX CUrHANOB ANS:

— BKJIIOYEHMS U BbIKIIOYEHMUS BEHTUNSTOPA
CUCTEMbI OXJTaXAEHHS;

— BKJIIOYEHMS U BbIKIIOYEHMUS 3N1EKTPOMArHUTHOM
My Tbl KOMNpeccopa.

PacwupeHHble pyHKLMM 6noka
ynpasneHus HOBOTO NOKOJEeHUs

Bnok ynpaeneHus BeHTURATOPOM CUCTEMBI
oxnaxpaeHus J293 6bin ycoBepLIEHCTBOBAH M
$YHKLMOHANBHO COrNACOBAH C HOBbIM JATYMKOM
Bbicokoro paasnenms G65.

brnok ynpasneHus ycTaHABAMBAIOT COBMECTHO C
LATYMKOM BbICOKOFO AaBAeHMs; BNOK ynpaeieHus
B KOYECTBE OT/IMYUTENLHOTO NPU3HAKA MMEET
U3MEHEHHYI0 KOHCTPYKLMIO LuTeKepPHbIX
NoACOEAUHEHUM.

bnok ynpasneHus oueHnMBaeT MOoAynMpOBAHHbIN
no LWMPKHHE MMNYNbCA CUrHAS OT AATYMKA
BbicOKOro aaenexus. bnarogaps stomy
obecneymBaeTcs NOCTOSHHbIA KOHTPOSb MO BCEMY
AMANAa3oHy AABAEHMS B KOHTYpe XnafdreHTa.

DyHKUUMN

— BkniouyeHue u BbIKNIIOYEHUE CTynEHEeH
BEHTUASTOPA U 3NEKTPOMArHUTHOM My dThl
Komnpeccopa.

— O6MmeH curHanamu B obenx HaNpaBneHUX ¢
610KAMM ynpaBneHuns asurartens 1 kKopobkom
nepepau.

— KoHtponb 3a Temnepatypoi oxnaxgatoLuen
XMAKOCTH.

— C BpeMeHHbIM MoAyneM ans ynpasneHus
HacocoMm oxnaxpaatouwen xmakoctn V51
(Hanpumep, Ha 5-knanaHHOM aBuraTtene
pabounm obbemom 1,8 n mowHocTbio 165
kBT).
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PerynupoBaHue Temneparypbl

PyuyHoe perynupoBaHue

Ucnapurens

MoTtok ceexero BOo3ayxa

BeHtunstop

KoHTyp xnapareHra

==

KoHauumoHnpoBaHHbIM
BO3JyX B CANOHE

KongeHncatop

Ans yero He06xo0AUMO perynupoBaHue
Temneparypbl

— OxnaxpaeHHbIM B UCNapuTene NoToK
CBEXEero BO3AyXa C MOMOLLbIO BEHTUAATOPA
HONPABASETCS B CANOH.

— TemnepaTypa notoka ceexero Bo3gyXxd,
NOCTABNSEMOrO B CANOH, B 6onblUMHCTBE
cnyyae 3HOYMUTENBHO HUXE, YeM Heobxoanmo
(xnaponpounssoaUTENBHOCT PACCYUTLIBAETCS
HO MOKCMMOJIbHOE OXJIOXAEHHWE, Ha NPAKTUKE,
0fHAKO, B HONbLWMHCTBE YMEepeHHas
TEMMNEePAaTypa HaPYXHOro BO3AyXd).

— [na poctuxeHus koMmbpopTHOM TeMnepaTypei
B CQ/IOHE YACTb NOTOKA XONO[HOrO
CBEXEero BO3Ayxa HanpasnseTcs Yepes
TennoobmeHHMK oborpesarens M Tam
HarpeeaerTcs.

— Kpowme Toro, umetot mecto konebaHms
Temneparypbl B CAnoHe BCIeACcTBUE
U3MEHEHMWIH TEMNEPATYPbl HOPYXXHOTO
BO3[4yXQ, CKOPOCTU ABUXEHUS ABTOMOBUNS,
TeMNnepaTypbl OXJIAXAAIOLWEN XUAKOCTH,
noABOAA CBEXEro BO3ayXxa.

— PerynupoBaHue TeMnepatypbl npu HanU4mm
NPOCTOM KNMMATUHECKOM YCTAHOBKM C
PYYHbIM YNPOBIEHUEM JOSIXKEH OCYLLECTBAATD
BOAMTETb.

TennoobMeHHMK 208_075

Y10 noaneXxxur perysiimpoBaHUIO

— OnpepeneHue GaKTUHECKUX BEIMUMH, YTO
03HQA4aeT CybbeKTUBHYIO OLEHKY Temneparyp.
— [NpoeepeHune cpasHeHMs bakTUUECKMX
M HOMMHQNbHBIX BEMMYUH, T.€. BOGUTENIO
HeobxoaMMo NpoBoanTb CybbekTUBHOE
cpaeHeHue Temnepatyp. OH onpegenser,
XONOAHO MM TEMNO B CANOHE.
— B 3aBMCMMOCTHM OT pe3ynbTaToOB 3TOM OLLEHKM
BOAUTENb MPUXOAMT K PELIEHMIO:
* cnepyeT N1 NPOBECTM NOAPEryIMPOBAHUE;
* B KOKOM HOMPABAEHWH;
* HOCKONbKO CnegyeT OTPerynMpoBaTh U
B KOHEYHOM CHETE OCYLLECTBASIET UM He
OCYLLECTBASET PYUYHYIO PErYIUPOBKY.

B nepeHocHOM cMbicne BoguTenb 38eCh BbICTyNnaeT
KOK B KOYECTBE YNPABMSIOLLErO OPraHd, TAK U B
KQ4yecTBe MCMONHUTENBHOIO MEXAHWU3MA.

OH nepepguraet TeMnepaTypHyto 3aClOHKY.



ABTOMATHYECKOE pEryimpoBaHue

Hatumk conHeyHoro
U3NyyYeHUs
HaTtymk Temnepatypel B KaHane

Tepmopatumk B

BCaACbiBaAeMOoro so3gyxa

oS

Hatumk Temnepartypei
HApy>HOro BOo3AyXxd

Knumarnueckme ycTaHOBKM C QBTOMATHYECKMM
perynMpoBaHnem ocBoboXaaloT BognTENs OT
3TMX onepauui.

B cuctemy perynmposaHus MoxeT 6biTh BBEAEHO
3HAYUTENbHOE KOJIMYECTBO NAPAMETPOB, U
MoXeT 6bITb NONyYeHa NpeaBapUTENbHAS
OLLeHKQ pe3ysibTATOB PEryIMPOBAHMS.

MNpumeHseTcs aneKTPOHHOE perynMpoBaHue

KJIMMATHMYECKMX YCTAHOBOK:

— umdpoBoe perynMpoBaH1e TeMnepaTypsl;

— Knumarponuk;

— KJIMMATMYECKAsl YCTAHOBKA C ABTOMATHMYECKMM
perynmMpoBaHUeMm.

Bce cucTeMbl MMeIOT TakMe yCTPOMCTBA:

— 6nok ynpaeneHus;

— [ATYMK TEMNEPATYpPbl HAPYXHOrO BO3AyXd
(oamH vnu gea);

— [ATYMK TEMNEPATYpbl BO3AYXA B CANOHE;

— [OMOMHUTENbHbIE AATYMUKM (HE B
KQXAO0M CUCTEME), HaNPUMEP, B LENsX
KOPPEKTMPOBAHMS BO3AEHCTBUS CONHEYHOrO
U3NyYeHUs;

— MCMOMHUTENbHbIE MEXQHU3MbI B CUCTEME
oTonneHMs/ KIMMATMYECKOM YCTAHOBKE.

nepepHen NaHenu

bnok ynpasneHus

208 076
Tepmopatuuk B sedpnekrope

noadayu Bo3ayxa B 30HY HOT

MecToHaxoxpaeHWe AATYMKOB MOKA3AHO HA
pUCyHKe.

B ueHTpe cuctembl HaxoauTcs umdpposor bnok
ynpaenenusi. OH npoBoAUT NpeaBapUTENbHYIO
06paboTKy Bcex BXOJHbIX CUrHANIOB OT CEHCOPOB
(maTumkos MHbopmaumm), obecneuneaet sawmuty
MX OT NOMEX M NepeaaeT CUrHANbl BCTPOEHHOMY
MMKpPOKOMMBIOTEPY.

MukpokomnbloTEp PACCYUTBIBAET BLIXOAHbIE
CUIHAMbl B COOTBETCTBUM C NPEABAPUTENIBHO
30,aHHBIMA HOMUHQJTbHBIMM BENTMYMHAMM.

Yepes BbixogHbIE CTYNEHU 3T CUIHAbI NEPeAaloTcs
OKTYaTOPAM (MCNOAHUTENbHBIM MEXAHU3MAM).
UcnonHUTenbHBIMM MEXAHM3MAMM SBASIOTCS
CepBOABMraTeNny oTonuTens/ KIMMATM4eCKOM
YCTQHOBKM.

DTH cepBOABMUraTENnM NPeaHA3HAYEHbI ANs
nepeMeLLeH s COOTBETCTBYIOLMX 3ACTOHOK.

KnuMaTtnueckme ycTaHOBKM HOBOro NOKONEHMS
CBA3AHbI C APYrMMM BNOKAMM ynpaBneHus
QBTOMOBGMNS HEMNOCPEACTBEHHO MM Yepe3 WNHY
panHbix CAN. TakMm ob6pasom nepeaatoTcs fAaHHbIE
O CKOPOCTHM ABMXEHUs aBToMobuns, YacroTe
BPALLEHMS ABUFOTENS U BPEMEHM HAOXOXAEHUS
OBTOMOOMNS HO CTOSIHKE AJ11 UCMONb3OBAHMS UX B
6noke ynpaeneH1s KNMMATMYECKOM YCTAHOBKM.
43



PerynupoBaHue Temneparypbl

MepeueHb yCTPOUCTB perynmpoBaHUs KIIMMATUUHECKON
YCTAHOBKM € 2J1IEKTPOHHbIM PErysimpoBaHUEM

Hatuukm

(ANs perynupoBaHus CUCTEMbI
B LLeJIOM U PEeryimpoBaHus
Temneparypbi)

®PortoceHcop
conHeuHoro usnyuenuns G107

Tepmopatumk B
nepepHen nanenm G56
C BeHTHﬂﬂTOpOM ans
Tepmoparimka V42

Harunk Temneparypbl
HapyxHoro eo3ayxa G17

TepmopaaTumk B KQHANE BCACLIBAHMS
ceexero sosgyxa G89

Tepmogarumk B
pednektope nogaum
BO34yXxa B 30HY Hor G192

MaHoMmeTpuueckui BeikaOYATENb
KnuMaTtmyeckoM ycranosku F129

uOnOﬂHMTeﬂbele CHUTHANbI:

- O CKOPOCTH ABUXEHMS,

- 0 4acToTe BpdadlieHUs ABUraTens;
- O BpeMeHMU HaXoXAaeHus asTomMobuns Ha

CTOfIHKEe.

KoHTponbHbIH BbiKNtOYATEND NO
Temneparype oxJaXAAoLWen XUAKOCTH
(npu cnmwkom eeicokor Temneparype) F14
TepMoBbikniouaTens Ans BEHTUASTOPA
cuctembl oxnaxperus F18




UcnonHutenbHbie MEXAHU3MbI
(Ans perynMpoBaHus cUCTEMbI
B LLEJIOM U PErysIMpoBaHUs
Temneparypbi)

Cepsogsurarens Ans 3acnoHKM “30Ha
Hor/ o6orpes noboeoro crekna” V85 c
noteHuMomeTpudeckum agatumkom G114

bnok ynpasnenus J255
U NaHenb ynpasneHus

KnMMmaTnyeckom ycraHoeku E87 Cepeopgurarens ans LEeHTPANbHOM

3acnoHkn V70 ¢ noTeHUMOMETPUYECKMM
patumkom G112

Cepsogsurarens ans TeMnepaTypHou
3acnoHku V68 c noteHumMomeTpruueckum
natumkom G92

Cepsogsurarens ans HaANOPHOM
3acnoHku V71 1 peupnpkynsumoHHON
3ACMOHKM € NOTEHLMOMETPHUYECKMM
natumkom G113

Brnok ynpaeneHus seHTMRSTOPOM
nopauu ceexero sosgyxa J126 u
BEHTMAISTOP MNOAAYU CBEXENO
Bo3gyxa V2

LononHutensHble curHansi:

- 6noky ynpasneHus geuraTens;

- 6noKy ynpasneHus ¢ Mogynem
ykasarenen B npubopHom

WMTKE.

[eXeXeXoXoXoXoXo]
"
[oXeXeXoXoXoXoXo)

lespo amarHoctmkm T16

aﬂeKTpOMGFHMTHGﬂ

mydra N25

Bbnok ynpasneHus
BEHTUSTOPOM CUCTEMBI
oxnaxpaeHus J293

BeHTMNATOP cHCTEMBI OXNaXAEHUS
208_077 N7 v ROnONHUTENbHBIN BEHTURSTOP
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Bnok ynpasneHus ¢ naHenbio
ynpasneHus

Bbnok ynpasnenus

208_102

Tepmopatumk B nepeaHeit  Manens ynpaenenms E87
navenn G56

Bnok ynpaenenus c naxnensio ynpaenexus
ycraHosku “KnumatpoHuk”

YcrpoiicTtBo

Bbnok ynpaeneHus sbinonHeH Kak eguHoe uenoe
C NnaHenbto ynpaeneHus. Y3en BbINosHAETCS €
y4eTOM 0cOBEeHHOCTEN AM3ANHA MHTEPbEPA
KOHKPETHOM Moaenu asToMobuns.

Tenepb aaTunk TemnepaTypsbl B canoHe
BCTPAMBAETCS B 6NOK ynpasneHus.

DyHKLUMN

Bnok ynpaenenus nonyyaet undopmaumio
OT 3IEKTPUUYECKMUX M INEKTPOHHbLIX YCTPOMUCTB
(aatumkos). MonyyeHHas uHbopmaums
OLLEHMBAETCS HO COOTBETCTBME HOMMHAMBHBIM
BeNMYMHAM. BbixogHble curHansl 6noka
YNPAaBAeHMs CYXAT Anis ynpaeneHums
3NEKTPUYECKUMM UCTIOSTHUTENBHBIMM
YCTPOMCTBAMM (aKTyaTopamm).

PerynupoBaHue Temneparypbl

208_078

208_101

TepmopaTtumk B nepeaHen
navenu G56

Bnok ynpaenenus c nanensio ynpaenexus
astomobunsa Audi TT-Coupe

Bnok ynpasnenus obopynosaH peructpatopom
HEeMCNpPABHOCTEN.

MNpu BLIXOAE M3 CTPOS KAKOro-NMBO YCTPOMCTRBA
unu obpbiBe NPOBOAKM MOXHO ONpPenenmTb
HeUCNpPaBHOCTb MYTEM COMOAMArHOCTUKM.

B cnyuae niobbix HencnpaeHocTen HGnok
YNPABAEHUs NEPEBOANT CUCTEMY B PEXMM
aBAPUMHON PaABOTHI.



AxTyaropbi/ceHcopbl B oTonutene/
KOHAULMOHepe

TepMOJJ,GT‘-IHK B KaHane
BCACbIBAHMSA CBEXero so3ayxa

CepBopaeuratens Ans 3aCNOHKM
“30oHa Hor/ o6orpes no6osoro
crekna”

N Cepsogsurarens ans
@ HAMOPHOM 3ACNOHKM M
g 3ACNOHKMU PeELUPKYNSLMU

BeHtunstop nogaum
CBEXero Bo3gyxd

Bbnok ynpasneHus
BEHTUNSTOPOM MOAJYM
cBeXero Bo3gyxd

208_079

Cepsopgeurarens ans

Cepeogsurarens
ANg TeMnepaTypHOM
3acnoHku (He BugeH)

Tepmopatuuk B gednekrope
NOAAYM BO3AYXA B 30HY HOT

Kaxpgas 3acnoHka gns pacnpegenexue
NOTOKOB BO3AyXa B oTONMTENe/ KOHAMUMOHEpE
060pynOBAHA CEPBOABUIATENEM.

HanopHas 1 peumpkynsumoHHas 3acnoHkm
MMEIOT NPMUBOA OT OJHOTO U TOTO Xe
cepsoasuratens. PasgenbHoe perynuposaHue
OCYLLIECTBNSETCA NOCPEACTBOM NMPUMBOJHOTO AMCKA
C ABYMS HANPABNAIOLWMMU BOPOXKKAMM.

PerynupoBaHue peuypKynsuMOHHOM 3QCNOHKM
B APYTMX CUCTEMAX MOXET OCYLLECTBASATLCS
BAKYYMHBIM MISIM 3MIEKTPOMArHUTHBIM MPUBOLOM.

ueHTpoanoﬁ 3ACNOHKH

BentunsTop nopaum ceexero Bosgyxa u 6nok
YNpPABAEHUS 3STUM BEHTMASTOPOM B JAHHOM
cUCTeMe SBNSFIOTCH OTAENbHbIMU YCTPOMCTBAMM.

OHu MoryT 6biTh 06bEeAMHEHBI B OAHO
YCTPOMCTBO.
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PerynupoBaHue Temneparypbl

Ba)xHeHwwine TepmoaaTtumkm

AaTunk Temneparypbl HAPYXXHOro BO3AyXa
G17

DTOT AATYMK pA3MELLEH B NepeaHen 4acTu
asTomobuns.

OH nsMepsieT paKTUYECKYIO TEMMNEPATYPY HAPYXHOIO
BO3AYyXa.

Ucnonb3oBaHue curHana

B 3aBucHMMoOcCTM OT TemnepaTypbl HAPYXHOrO BO3AyXd
OCYLLLeCTBASETCS PEryNIMPOBAHUE NOJIOXKEHMS
TemMnepaTypHOM 3aCNOHKMU U paboTbl BEHTURATOPA
NoAayM CBeXero Bo3gyxd.

Pa6oTta npu oTCcyTCTBMM CUrHANA

208_081

MNpu oTCyTCTBMMU CUrHANQ UCMONb3YIOTCA NOKA3AHMS
BTOPOro TEPMOAATYMKA (AATYMKA TEMMNEPATYpPbI B
KaHane BCACblIBAEMOro BO3AyXd).

Ecnu 1 aToT gartumk BbiMAET U3 CTPOS, YCTAHOBKA
paboTaeT ¢ y4eTOM NPUHATOM pe3epBHOMU BENUYMHDI B
+10°C. MNpu 3TOM pexXmm peumpKynsLUM HEBO3MOXEH.
TepMopadTumK BKNIOYEH B CUCTEMY CAMOAMATHOCTMKM.

AaTunkK Temneparypsbl B KOHANE BCACIBAEMOro
Bo3ayxa G89

STOT AATYMK PA3MeELLLEH HEMOCPEACTBEHHO B KOHANe
BCACbIBAEMOrO BO3AyXd.

3necb BTOpOE MECTO 3aMepa TeMneparypel
HAPYXHOro Bo3Aayxd.

Ucnonb3oBaHue curHana

B saBucHMMoOcCTM OT TemnepaTypbl HAPYXHOrO BO3AyXd
OCYLLLeCTBNSETCH PEryNIMPOBAHUE NOJIOXKEHMS
TeMnepaTypHOM 3aCNOHKKU U paboTbl BEHTURATOPA
noaqayM CBexero Bo3gyxd.

Pa6oTta npu oTCcyTCTBMM CUrHANA

MNpu oTCyTCTBMMU CUrHANQ UCMONb3YIOTCA NOKA3AHMS
NnepBoOro TEPMOAATYMKA (AATYMKA TEMNEPATYPbI
HOPYXXHOrO BO3AyXd) B NepegHer 4acTM asToMobuns.
DTOT TEePMOAATYUK KOHTPOSIUPYETCA CUCTEMOM
CaMOAMArHOCTUKM.

208_082
Bcerpa obpabatsiBaeTcs HaMMeHbLLEE U3

Noka3aHui 06oMX TEPMOAATHMKOB.



Tepmopartuuk B nepepHen naHenu G56 ¢
BEHTUNATOPOM Ansa Tepmoaaruuka V42

70T pATUMK GOonbLUEH YACTBIO BCTPOEH NPSIMO

B 6NOK ynpaBneHus 1 NOCTABASET B NOCAEAHMM
H$OPMaALMIO O TeMNEPATYpe BO3AYXd B CANOHE.
HaTtunk pacnonoxeH B noToke BO3fyXd OT
BEHTUNATOPA, MOAAIOLLEro BO3AYX M3 CAJSIOHA.
BeHTunarop ynpaensiercs c naHenu ynpasneHus.
OH oTcacbiBaeT BO3AyX U3 canoHa Bo usbexaHue
ownbKM Npu 3aMepe TeMnepaTypsl.

Ucnonb3zosaHme curHana

3amepeHHas BenMYMHA TeMNepaTypsl
CPABHMBAETCS C HOMMHANBHOM BENTMYMHOM.
Danee ocywecTtensieTcs perynMposaHue
MONOXEHMs1 TEMNEPATYPHOMN 3ACAOHKU M paboThl
BEHTMASTOPA NOAAYM CBEXErO BO3AYyXa.

Pa6ora npu oTcyTcTBUM cUrHanNaA

Mpu oTcyTcTBUM cUrHana ucnonbayercs
pesepeHas BenmMunHa +24°C.

DTOT TEpMOAATYMK KOHTPONMPYETCS CUCTEMOM
CAMOAMArHOCTUKM.

Tepmoparuuk B aedpnekrope
noaa4m BO3Qyxa B 30HY HOT
G192

OH 3amepsieT TeMnepaTypy Bo3gyxa,
BbIXOASLLErO M3 oTONMTENs/ KOHAULMOHEPA

(v Hanpaensemoro B canon). Temneparypa
M3MepSeTcs NPU MOMOLLM COMPOTUBIIEHMS,
M3MEHSIIOLLLErO CBOIO BENMYMHY MPU U3MEHEHUM
Temneparypsil.

Mpu cHMXEHMM TeMnepaTypsl BESIMYMHA
COMNMPOTUBJIIEHUA NMOBbLILLAETCA.

Ucnonb3zosaHme curHana

Curnan ouenusaetcs B 6noke ynpasnenus. OH
CRYXMWT ans peryiMpoBaHMS NONOXEHUS 3ACIOHKM
“30Ha Hor/ oborpes nobosoro crekna” u paborsl
BEHTUNSTOPA NOAAYM CBEXEro Bo3gyxa.

Pa6ora npu oTcyTcTBUM cUrHanNaA

Mpu oTcyTCTBUM CMrHANa Mcnonb3yeTcs
pe3epBHas sennumHa +80°C.

YcraHoeka npogonxaeT pabotartsb.

DTOT TEpMOAATYMK KOHTPONMPYETCS CUCTEMOM
COMOAMArHOCTUKM.

Dartumnk
Temnepartypsl

208_083

208_084
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PerynupoBaHue Temneparypbl

dDoroceHcop conHevyHoro usnyuyeHus G107

B cucremy perynupoeanus knumatmueckom
YCTQHOBKM BKItoYeH pOTOCEHCOP.

OH OLEHUBAET UHTEHCMBHOCTb COSTHEUYHbBIX NyYeH,
NaadIoWMX HO ABTOMOOMD.

B 3aBMCMMOCTM OT UCNONHEHMS KNTMMATUYECKOM
YCTAHOBKM MOTYT BbiTb 0AMH Mnu aga poToceHcopa,
npUYeMm B NOCNEAHEM Cllydae 3amepseTcs
COMNHe4Hoe M3nydeHne c obenx CTopoH
aBToMobuns.

HasHauyeHue

ConHeuHbln cBeT yepes GUbTP M ONTUYECKUM
aneMeHT nonagaet Ha ¢poTtoanoabl. Punstp
CRYXMT KOK CONHLE3ALMTHBIE OYKM M 3amLLaeT
ONTUYECKMUM INIEMEHT OT yNbTPadHONEeTOBOro
U3NyYeHus.

®PoToamopp npeacTasnsnioT coboi
CBETOYYBCTBMTENbHbIE NONYNPOBOAHUKOBbIE
anemeHTbl. Ecnu HeT noToka ceetaq, yepes

AMoabl NPOXOAMT Manbii Tok. [pu nosbiweHnH
WHTEHCMBHOCTM CBETOBOIO NMOTOKA MOBbILLAETCS TOK.
Yem Gonblue cBeTOBOM NOTOK, TEM CHIIbHEE TOK.

Bbnok ynpaeneHus knumaTyeckom yCTaHOBKM
YUYMTLIBAET MU3MEHEHME MHTEHCUBHOCTM CONTHEYHOTO
U3Ny4YEeHMs U COOTBETCTBYIOLMM OBPA3OM M3MEHSET
perynMpoBK1 TEMNEPATYPbl BO3AYXA B CANIOHE.
OcyuecTtensercs perynmMpoBaHue NOSIOXEHMS
TEeMNepaTypHOM 30CNOHKMU U paboTbl BEHTURSTOPA
NoAay4M CBeXero BO3gyxd.

Mpu Hannumm peyx poToceHCOpoB NponcxoamT
6onee cMnbHOE OXNAXAEHME TOM CTOPOHbI CANIOHQ,

KoTopas 6onblue oceeweHa conHuem (cM. ctp. 58).

Pa6oTa npu oTCyTCTBMM CUTrHANA

192093

Kpbiwka
Kopnyca

®Punbtp

OnTthueckuu
3NeMeHT

®Dotoamonnl

Kopnyc

192 034

Bnok ynpaeneHnus B aTom cnyyae paboraer,
UCXOASA U3 NMPUHATON PUKCUPOBAHHOM BESIUYMHBI @
MHTEHCMBHOCTM CONTHEYHOTO M3JTyYEHMS.

dnekTpocxema

Bbnok ynpasneHus knumatmueckon
@ YCTAQHOBKM ® L4
®PoToceHcop
nepBbIi cEHCOp
BTOPOM CeHcop

G107 ),

208_088




JdononHurenbHble CUrHANbI AJiS TEPMOpPErySiIMpoBaHUs

KombuHMpoBaHHbIH
MHKponpoLeccop B
npubopHOM WwmTKE

/

Bnok ynpasnexus
KIAMMATUYECKOMN

YCTAHOBKM ////////,/////

K TeMnepaTypHoOM

3AacC/iOHKe ////////////

Oronurens/
KOHAMLMOHEP

SN N N AN

S

/_
©

HononHutensHble curHansl ans
TEPMOPEryIMPOBAHUS CNOCOBCTBYET NOBbLILLEHUIO
KOMpOPTHOCTH B CANOHE.

DTH CUrHAnbI NOCTYNAIOT OT PA3NMYHBIX 6n0KOB
ynpaeneHus asTomobuns u obpabatbisatoTtcs B
6noke ynpaBneHus KMMAaTM4eCKOM YCTAHOBKM.
BaxHeHwme curnansi:

—  AJMTENbHOCTb CTOSHKM t;
— CKOpOCTb ABMXEHMSI ABTOMOBMNSA V;
—  4acCTOTbl BPALLEHMS ABUrATENS N,

CurHano ANMUTEJIbHOCTU CTOSSHKM th

[nutenbHOCTb CTOSIHKM = OT BbIK/IOYEHMS
30XMIaHMs A0 HOBOTO
nycka asurartens.

CurHan ucnonbsyeTtcs Ans perynmpoBaHus

NonoXeHns TeMnepaTypHom 3acnoHku. bnok

ynpaeneHus obpabarsieaeTt nocne HOBOro

NycKa ABMraTens BHECEHHbIE B MAMSTb AAHHbIe

0 TeMNepdAType HAPY>XHOro BO3Ayxd nepep,

OCTOHOBKOM ABMraTens.

bnok ynpasneHnus gguratenem

(|

Bnok ynpasnetus
BEHTUNSTOPOM CHUCTEMBI
OXNaxXAeHUs

B

K HaMOpHOM
3acnoHke

Komnpeccop

208_087

M3MeHeHMs 3aMepeHHbIX BESIMYMH, HAONPUMeEp,
M3-30 COJIHEYHOTO U3JTY4eHMs, He NPUHMMALOTCS
BO BHMMAHMeE Npu perynuposaHmu. lNpouecc
perynMpoBaHus Ha nosy4yeHne KOM$OPTHOM
TeMnepaTypbl nponcxoaut buicTpee, yaaercs
n36exaTb NepeoxNaXAeHNs CANOHA.

CurHan o ckopocTu ABMXEHUS
asTomo6uns v

Heobxoanm ans perynmMpoBaHMs NonoXeHus
HAMOPHOM 3ACNOHKM.

UcnonbsyeTcs curHan ot AATYMKA CKOPOCTH
ANs cnMaoMeTpda, KoTopbii obpabaTeieaeTcs

8 6noke ynpaenerus. Mpu BbicOKOM ckopocTH
ABMXEHMS YMEHbLLAETCS NPOXOAHOE CeYeHne
BO3AyX03a60pHOro KAHANA Ans Toro, YTobbl
AEpPXATb HO NOCTOSIHHOM BENMYMHE KONUYECTBO
CBEXEero BO3AyXd, NOCTYNAIOLErO B CANOH.

CurHan o yacrore BpdLyeHua asurarens n

CnyxuT B KQYeCTBE UCTOUHUKA MHPOPMALMM
Ans 6noka ynpasneHus KNMMaTUYECKOM
YCTQHOBKM O pexume paboTsl gsuratens. Mpu
HeobX0AMMOCTH, HaNPUMEP, MPU OTCYTCTBUU
3TOro CMrHana, NPOMUCXOAMT OTKNIoYEeHHe
3NeKTPOMArHUTHOM MydThl KOMMpeccopa.

51



52

CepBopgBurarenm

Mpu KIMMATUYECKMUX YCTAHOBKAX C PYYHbIM
perynMpoBaHMEM BOAUTENb MOCPEACTBOM rMBKMX
TAr MEHSEeT NONOXEeHWe CleayoLMX 3ACNOHOK:

— TEeMnepaTypHOM 3ACNIOHKM;

— LEHTPAnbHOM 3ACNOHKM;

— 3acnoHku “3oHa Hor/oborpee no6oeoro
crekna”.

B knMmMaTmMyecknx yctaHoBKax ¢
OBTOMATUYECKMUM PETYSIMPOBAHMEM NONOXEHUE
3TUX 3ACNOHOK M3MEHSETCH NOCPEACTBOM
3/1IEKTPUYECKMUX cepBOaBUraTenei. Takum

xe 06pa3oM NPoOUCXOANT perynupoBaHme
NONOXeHUs PELUPKYNALMOHHOMN 3ACSIOHKM.

CepBopsuratenu Bcerad pacrnosnoxXeHb! B
HenocpeacTBeHHOM 6AM30CTM OT OCeM 3ACNOHOK
Ha oTonuTene/KoHAULMOHEpE.

Bce gsuratenu nonyuar ynpasnsiowme
curHansl ot 6510Ka yNpaBneHus KnMMAaTM4eckom
YCTQHOBKM.

Kaxapii geuratens cHabxeH
NOTEeHLUMOMETPUUYECKMM AATYMKOM, KOTOPbIN B
nopsgake obpatHoM cea3n MHpopMupyet bnok
YNPABAIEHMS O NONOXEHNUM 3ACTOHKM.

Mocpencreom cepsopsuratenen (oHu xe
QKTYyQTOpbl, MCMONHUTENbHbIE YCTPOMCTBA)
NPoMCcXoauUT NPeobpa3oBAHME INEKTPUYECKMUX
BbIXOAOHbIX CUTHOJIOB B MEXAHHNYECKHNE
nepeMelLeHms.

)ss  MexaHM3Mbl nepemeLleHMs 30CNOHOK
POA3fMYHBI MO UCMOSHEHMIO.
® CooTHoleHne nepemelLeHuns

KPMBOLLMNA M YINd NOBOPOTA 3ACAOHKM
BCErAa MHAMBMAYANbHbIE AN 3ACNOHOK
PA3AMYHOrO HA3HAYEHMS.

PerynupoBaHue Temneparypbl

208_091

Mo oaHomy

CEpPBOABUIATENIO HA:

- TeMnepaTypHyio
3ACNOHKY;

- LEHTPAJIbHYIO 208_116
3ACNOHKY;

- 34CNOHKY “30Ha Sepsop,smmenb ANs 3ACNOHKH
Hor/oBorpes noaaya ceexero Bosgyxa/
nobosoro crekna”. PELMPKynaumMsa” M HanopHoM

3ACNIOHKM

DrnekTpocxeMa

Bbnok ynpaeneHus
@ / KIIMMATHM4EeCKOM

YCTAHOBKM

\IJ I \I} \II \II
Undbopmaums ot
OOTYMKOB

- | +5v

) « « )

Cepeogsurarens ¢

- NOTEHLMOMETPUYECKUM
OATYMKOM

208_092




Ceexui Bo3ayx
Bo3ayuwiHbIN NOTOK

HanopHas sacnoxka
Conno B nepegHei naHenu

OTtonurtens/KoHAULMOHEP

3acnonka “nopaua
( : A cBexero Bo3ayxa/
O6orpes nobosoro f peuMpKynaums”

cTekna

Bentunstop nogaun
CBeXero Bo3gyxa
Conno nogaun
BO3JyXa B 30HY HOT

208 093

TennoobmeHHUK HanopHas 3acnoxka

3acnoHka “nopaua
ceexero Bosgyxa/

O6orpes nobosoro
peunpkynsums’”

crekna \

BeHTHﬂﬂTOp noga4un
CBeXero so3gyxa

Conno nogauum

BO3/lyXd B 30HY HOT
Ucnapurens

Conna B nepegHen 208 112

nadenu
Cxema Hepa3aeNieHHOro NnoTokKka Bo3fayxa
B oronwrene/xoun.uu.uouepe B peXume
I hinf 111 CUNBLHOTO OXNCKAEHUS
OueHb TerbIi CBEXMM BO3AYX NPOXOAMT
Pexum oxnaxpeHuns sosayxa 4yepes MCnapuTesb U 3aTEM NOABOAUTCS K
cornam. Kanan k TennoobMeHHHKY 3aKpbIT.
HanpcaneHMe NOTOKOB BO3A4yXaA U anHLIMI'IManHOSI PA3HULA NPU Hepa3aeNneHHOM
pacnpegeneHue UX cerga onpepensrorcs M pa3peneHHOM NOTOKe Bo3JyXxa:
KOHKPEeTHbIM MCNOJIHEHUEM OTOI'IMTeﬂﬂ/ — NpH Hepa3gesneHHOM NOoTOoKe BO34YyXd OH,
KOHAMUUMOHEPA U NPUHATLBIM YPOBHEM €CTeCTBEHHO, He AeNIMTCda NO CTOPOHAM CAJIOHQa
KOMOPTHOCTY. asToMobuns;

— Npu paspeneHHOM NoToKe BO3A4yXd OH
OENUTCA HA NOTOKM ANsi IEBOM M NPABOM
CTOPOHbI CAJSIOHA.

Bo sTopom cnyuae, camo coboi pasymeercs,

TpebyloTCs NOBLILEHHbIE 3ATPATHI HA

[OMONHUTENbHbIE CEHCOPbI, CEPBOABUIATENM M

BO3[YLUHblE 3ACNOHKM.
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PerynupoBaHue Temneparypbl

Ceexwi Bo3ayx

11

TennoobMeHHMK

TeMneparypHas 3acnoHka

Mcnapurtens

208_110

i 1|ﬂ|[ i

Cxema HepasfaeneHHOro NOToKAa Bo3ayXxa
B oTONUTesne/oxnaguresne B pe)Xxume
CUIIBHOrO NOAOIrpPeBd

OY€eHb XONOAHBIN CBEXMMI BO3AYX MPOXOAUT

Knumartnyeckas ycraHoeka Yepes MCrapuTenb, KOTOPbIN BLIKIIOHEH.
BbIKJIFOYEHa, MoTok cBexero Bo3gyxa NOAHOCTLIO
OTONJIEHME BKIIIOYEHO NPOXOAMT Yepe3 TeNN00BMEHHMK
Harpesaercs.
Bce otonutenn/oxnapurenn umetot — BO3AyX03a60pPHMK ANl HAPYXXHOFO BO3AYXQ;
GHANOrUYHYI0 MPUHLMMUANIBHYIO CXEMY, — BO3AyX03a60pHMK ans peurpKynsumm (ecnm
npencTaBsieHHY0 HA PUCYHKe: npep,yCMOTpeH);

— BEHTUNATOP NOAAYM CBEXErO BO3AYXJ;
— McnapuTens (Ans oxnaxpaeHus Bo3ayxa);
— TennoobmeHHMK (Ans nogorpeea Bo3ayxa);
— 3ACNOHKM M KaHana ans
LeneHanpaBneHHOro pacnpeneneHums
BO3JYLUHbIX MOTOKOB BO3AyXd (B 30HY
Hor, Ha noboBoe cTeksno, Yepes conna B
nepegHen naHenm).
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Cxema Hepa3neneHHOoro notoka
BO3AQyXda B oronm'ene/oxnanwrene
B CMELLAHHOM péeXume

7
Hif

Knumatuyeckas ycraHoska
BKJIIOYEHQ,
oTomnseHne BKIIOYEHO

~~_. _-=="" = puanasoH
/N MHOMBMAY ASTbHbIX
/ \ YCTAHOBOK

208 114

N
Y11

Ceexui Bo3gyx

208111

TENnbIi CBEXMI BO3AYX NPOXOAUT AN OXNAXKAEHMS
uepe3s ucnaputens. Ceexuii BO3ayx oxnaxpaercs
HACTOJNLKO CHIBHO, YTO 4ACTb €ro Heob6XxoaUMO
HONPABUTb Yepe3s TennooBMeHHUK, YTObbI
YBOBNETBOPUTh 4bM-TMEO MHAMBMAYANbHbIE
MOXENAHMS B OTHOLLEHUM TEMNEPATYPbI BO3AYXQ,
BbIXOAALLErO M3 AedneKTopos.

M./ Pexum oxnaxpeHus moxet 6biTh
BbIBPAH TAKXE NPU BAAXHOM U

3 XOJIOAHOM HAPYXHOM BO3JYyXe.

® Ucnonb3yetcs s ekt ocyleHus

BO3JYyXd NP NPOXOXAEHNH €ro Yepes
ucnapurenb, B pe3ynbTdTe Yero yaaercs

M36exXaTb 3anoTeBAHMs CTEKO.
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PerynupoBaHue Temneparypbl

CABTOMATUYECKOTO PErysimpoBaHust
HapyxxHas Temneparypa meHsieTcs NONOXKEHMs 3aC/IOHOK
nocpeacTreom
TeMnepaTtypa B CAsiOHE HEU3MEHHA BKJIIOYEHUEM U BbIKJIIOYEHMEM
KJIMMATHUYECKOMN YCTAHOBKH
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PacnpepeneHue noTOKOB BO34yXd B ABTOMATUYECKOM
KJIMMAOTUYECKOW YCTAHOBKE C pasaeneHnem noToka

BO34yXd MO ABYM CTOPOHOM CCJIOHA
(Ha npumepe aeTomo6unsa Audi A6)

194099

Bo3gyxopacnpe-
penutenibHas kopobka

Mcnapurens

TeMnequyAQé [l [l
3ACNOHK TennoobMeHHMK
\ 1 [J 113

y e e
~

]

¥y

Jlesas CTOpOHA canoHa anBGﬂ CTOpPOHA canoHa

208_100

Pacnpepenetune notoka Bo3gyxa 3aech
OCYLLECTBNSETCS 30CNOHKAMM KITMMAT4ECKOM
YCTAQHOBKM HEMOCPEACTBEHHO B KOHAMLMOHEPE
(Ha aeroMobune Audi A8 pacnpepenenne
OCyLUecTBAseTC MHAYeE).

B saBMcHMMOCTM OT NoONoXeHUs BO3AYLIHbIX
3ACIOHOK NPOMCXOAMT pacnpeaeneHue Bo3gyxa
Mo OTAEJIbHbIM COMMAM.

Bce 3acnoHku npueogsTcs B gBUXEHME
NocpeACTBOM CEpBOABUIATENEN.

PerynupoeaHue nonoxeHus sacnoHok
OCYLLECTBASETCS MM ABTOMATUYECKM MO
30AAHHOM NPOTrPAMME, UK BPYUHYIO
NOCPEACTBOM NAHENM YNPABNEHMS.

TemneparypHbie 3aCNOHKM

MNpu TaKOM MCMONHEHUM KITMMATUYECKOM
YCTQHOBKM BO3MOXHO paspenbHoe
perynMpoBaH1e TeMNeparTypbl B 1EBOM M NPABOM
CTOPOHE CasNoHe.

B BosgyxopacnpegenutensHoi kopobke
NOTOK BO3AYXd C PA3JIMYHOM TEMMEPATYPOM
pacnpepensercs No pa3HbiM CTOPOHAM CAJIOHA.

B 3aBuMcHMMOCTH OT MHAUBMAYANbHBIX NOXENAHUM
BOAMTENS M NACCAXMPOB NOCPEACTBOM
BO3A4YLWHbIX 3ACIOHOK MPOUCXOANT
pacnpepfeneHue TENNOro U XONO[HOrO BO3AyXd
MO CTOPOHOM CANIOHA.

MNonoxeHue TemMnepaTypHbIX 3ACAOHOK
U3MEHSIETCS NOCPEACTBOM:
— cepBoABMraTens Ans NEBOM CTOPOHbI CANIOHT;

— cepBOABMrATENs Afis NPABOM CTOPOHBI CANIOHA.
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PerynupoBaHue Temneparypbl

NMepeuyeHb yCTPOMUCTB KIMMATUYECKOM YCTOHOBKM C

3JIEKTPOHHBbIM perysimposaHuem
(c paspenbHbIM perynmpoBaHMEeM TEMNEpPAarTypbl AN JIEBOW U NPABOM
CTOPOHBI CasioHa Ha npumepe asTomo6unsa Audi A6)

Aartuuku

®PotoceHcop
conHeyHoro usnyvenuns G107

TepmoaaTumk B nepeaHen
nanenn G56 c BeHTMnsTopom ans
Tepmogatumka V42

[aTtumk TeMnepaTypbl HAPYXHOro
so3gyxa G17

TepMopaTumk B KOHANE BCACLIBAHMS
ceexero sosgyxa G89

TepmopaTtumk B npasom aednekrope
nopaum eosgyxa G151

TepmopaTtumk B nesom aednektope
nopaum eospgyxa G150

TepmopaTtumk B fedpnekrope nopaym
Bo3Ayxa B 30Hy Hor G192

MaHoMmeTpuueckui BoikAOYATENb
KnMMaTtmuueckomn ycranoeku F129

nOI'IOHHVITeIIbeIe CHUTHQANbI
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MNocpepncTsoM perynMpoBaHmsi MOXHO MONYUYMUTb TemnepaTypHbie 3aCNOHKM ANs pacnpeaenexus

pdasHble TeMNepaATypsbl B IEBOM M NPABOM NOTOKOB BO3AYyXd BJIEBO U BMPABO pA3MeELLEHbl B

cTopoHe canoHa B aguanasoHe ot 18 go 29°C. BO3AyXOpacnpeaenuTensHol kopobke.
UcnonHutenbHblie
MeXAaHU3MBbI

Cepeopeurarens ans HAMOPHbIX
3QAC/IOHOK M 3aCNOHKM “nopaua
ceexero Bo3gyxa/ peuupkynsaums”
V71 c noteHuMomeTpmuyeckum
natunkom G113

Bnok ynpasnenus J255
MAM NOHEeNb YNpaBieHus
KnMmaTnyeckomn ycraHoeku E87

Cepsogsurarens Ans 3aClOHKK
noaayu Bosgyxa Ha oborpes
nobosoro crekna V107 ¢
NOTEHLMOMETPUYECKMM AATYUKOM
G135

Cepsogpurarens ans nesom
TemnepatypHou 3acnoHkn V158 ¢

NOTEHLIMOMETPHYECKMM JATYMKOM
G220

Cepsogsurarens ans npasou
TemnepartypHoi 3acnoHku V159 c
NOTEHLUMOMETPUYECKUM JATYMKOM
G221

Cepsogsurarens ans
LLEHTPANbHOM 3AC/IOHKH
U 3ACNOHKMU Noaayn
BO3ayxa B 30HYy Hor V70
C NOTEHLUMOMETPHUYECKUM
natumkom G112

BeHtunarop nopaum ceexero
Bo3gyxa V2 c 6nokom ynpaeneHus
BEHTMNSATOPOM MOAAYM CBEXEro
so3gyxaJ126

dnekTpoMaruutHas mydta N25

mmmmmmmm

[He3po anarHocTmkm
HononHurenbHble cUrHansl
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PerynupoBaHue Temneparypbl

Peuupkynsuusa sosgyxa
Y10 noHMMaeTca noa peuupKynsaumMen Bosgyxa

Mmeetca pea BapranTta 3a6opa Bo3ayxa ans ero
06paboTKM B KIIMMATMHYECKOM YCTaHOBKE — 3a60p

cBeXero Bo3gyxa 1 3a6op BO3ayxa U3 canoHa o | |
(peumpkynsums). "
B pexume peumpkynsaumm npu HeobxoauMocTu Pebxim peumprynauim P

MOHMXEHMS TEMNEPATYpPbI B CANIOHe BO3AyX 3abupaercs
He M3 HOPYXXHOro NPOCTPAHCTBA, A HENOCPEACTBEHHO
M3 canoHa.

MNpu 3TOoM BO3AYX NPOXOAMT Yepe3 KIIMMATUYECKYIO
YCTAHOBKY, OXJIOXAAETCS B HEM M 3aTEM
pacnpepnenseTcs no Conam.

noaaMu
fo BO3nyXa

Ansg yero HEO6XOAUM PEXXKUM PELUPKYNILUN

0 2 4 6 8 10 12 14 16
B pexunme peumpKynsiLmMm NoOHUXKEHME TEMNEPATYpbI t[min] —»
BO3[yXq B CANOHe ocyLiecTsnseTcs Hanbonee 6bicTpo. 208 089
3To pocTMraeTcs NyTeM MHOTOKPATHOTO MPOXOXAEHMS -
Yepes KIMMATUYECKYIO YCTAHOBKY BHYTPEHHEero CpepaHue BenuumHbl OXNaxaeHus/nogorpesa
BO3AYXQ, TEMNEPATYPA KOTOPOTo HMXE, YeM BO3AYXd B CAJIOHE B PEXUMAX PELMPKYNALUM U
HapyxHoro Bo3ayxd. [pu Heo6x0AMMOCTH NOBbIWEHMS NOAGYM CBEXEro BO3AYXA.
TEeMMepaTypbl B CANIOHE MYTEM PELMUPKYSILMU
pocturaetcs, HaobopoTt, camoe BbicTpoe HarpeeaHue
BHYTPEHHEro NpoCTPAHCTBA aBTOMOOMNAS.
HononHutensHbIM nonoxutenbHbli 3¢ dekT:
B PeXMMe OXNOaXAEHUs BO3AyXxa Heobxoaumas 3acnoHka ceexero Bozayxa
NPOM3BOAMTENBHOCTb UCNIAPUTENS MU, APYTUMM BakyyMHbIi cunbdoH
CNOBAMM, HEO6XOAMMbIE 3ATPATHI MOLLHOCTH HO NPUBOA,
KOMNpeccopa Npy peumpKysaLuMM BABOE MEHbLUE, YEM
npu 3a6ope HaPYXHOro BO3AYyXa.

Pexum peumpkynaummu npuMeHseTcs TakxXe npu
Heo6X0AMMOCTM NPEAOTBPATUTL MONAJAHMUE
HOPYXXHOrO BO3AYXd B CAIOH (NPY HENPUATHOM 3anaxe
HOPYXHOro BO3AyXd, 60NbLIOM KONMYECTBE LIBETOYHOM
MbibLbl B HEM M T.M.).

OTpuuarenbHbie CTOPOHbI PeLUPKYNaLUmn
BO3AyXa

B pexume peumpkynsaumm He NPOUCXOANUT HUKAKOTO
Bo3ayxoobmeHa. Bo3gyx paneko He cBexui.

MNosToMy TakoM pexum cnegyeT BKAOYATbL HA
OrpaHMyeHHoe Bpems, He 6onee, yem Ha 15 MUH.

B pexume peumpkynsaumm BcneacTsme BoligeneHMs BRarm Bosayx u3
OpPraHU3MamM BOAUTENS U NACCAXMUPOB MOBbILLAETCS canoHa
BNIOXHOCTb BO3ayxa B canoHe. Kak Tonbko Touka >
POCHI AN1s BO3AYXA B CANOHE NPEBbICUT TEMNEpPATypy =N
BHYTPEHHEM NOBEpPXHOCTM CTEKON, HOYHETCH Peuvpkynsumonras sacnorka
Hen3bexHoe 3anoTeBAHME CTEKON.

208 117

\!

t]s [lo 3ToM npuymHe B nonoxeHuu
A “nedpoct” pexum peuupKynsaumm
@ CBToMaTMueckM 6nokupyertcs.

KoHgnupoHuposaHMe Bo3ayxa B pexume
PeuMPKYSLUU — BAOKYYMHbIM NMPUBOS



PyuyHoe ynpaBneHue pe)xxumom
peuupKynauum

Mpyu KNUMATUYECKMX YCTAHOBKAX C PYYHbIM
perynMpoBaHMeM YNpaeneHne pexmmom
PEeLMpPKYNALMMU OCYLLECTBASIETC BOGUTENEM.
OH onpepgenset, KOoraa M HA CKOJLKO cregyeT
BBECTU PEXMM PeLMpKyNaLUU.

208 118

Mpu HaXATUM KNABULWIM peLUpPKynSLUM
npoucxoaut HeobxoanMmoe nepemeLLeHme
3ACNOHOK NOA BO3AENCTBUEM BAKYYMHBIX
cunb¢OHOB.

Knasuwwa peumpkynsumm — knumatudeckas
YCTGHOBKA C PYYHBIM YNPABAEHMEM

Takxe M B cnyyae aBTOMATMYECKOM - F ¥
KIMMATMYECKOM YCTAHOBKM BBEAEHUE

(2 =—=0)
PeXMMAa PEeLUPKYNSLMU OCYLLECTBASETC ) e )
NpeuMyLLECTBEHHO TOJIbKO BPYYHY!O. ﬁ ﬁ
OgpHako nepeMelueHne 30cnoHkM “nopaya
cBeXero Bo3ayxa/peumpKynaums” npomcxoaut 207_043
NOCpeAcCTBOM 3JIEKTPUUYECKOro CepBoOaBUraTeNs. Knasuwa peunpkynsummu — asTomatuyeckas

KiMmMaTuyeckas yCTaHOBKA

IOna obenx cuctem:

— 30CNIOHKA NOAAYM CBEXEro BO3AyXa 3aKpbITa
= PeuMpPKYNSLUMOHHASA 3ACNOHKA OTKPLITA;

— 30CNOHKA NOAAYM CBEXEro BO3AyXa OTKPbITA
= PeuMpKYNSLUMOHHAS 3ACNOHKA 3AKPbITA.

Cepsogsurarens

Cepeogpurarens gns peumpKynsauMOHHOM
30CNOHKM CIYXMUT OBHOBPEMEHHO Ang NpMBoad

-~ Hdl‘lOpHdil 3ACNOHKa
HAMNOPHOM 3ACSTOHKMU.

3acnoHka “nopaua
csexero Bo3gyxa/
peumpkynauus”

M

B HekoTOpBIX MCMONHEHMAX KNMMATUYECKOM - L3
YCTQHOBKM NPEeAyCMOTPEHO TaKXe

QBTOMATMYECKOE YNPABJIEHUE PEXMMOM A
PeLMPKYNALMM.

Kak Tonbko B HapyxHOM Bo3gyxe obHapyxarcs
BPeAHbIe BellecTBd, NOABOJ, CBEXEro Bo3ayxa
6nokupyercs.

Bozayx u3 canoHa

B Takmx cucteMax npeaycMmoTpeHsi \
AOMNOJIHUTENbHbIE YCTPOMCTBA.

208_090

KoHanumoHmposanue sosayxa
B PeXMUMe peumpKynsaumm —
3NeKTPOnpHBOA,
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PerynupoBaHue Temneparypbl

ABTOMATHMUYECKOE YNPABNEHUE PEXXUMOM PEeLUMpPKY nauum

KoM6uHMpoeaHHBbIM dbunbTp

3abop ceexero

CeHcop kavecta
Bo3gyxa G238

CurHan Ha naHenb

ynpasnenus E87

ee——— 4

BO3Ayxa
NOx [TTTI
cs, M2 HH
il
NI
CeHe

BpepHbie Bewectsa B Bo3gyxe

MNpyu HanMYMM KNIMMATHYECKOM YCTAHOBKM C
PYYHBIM YNPABNEHMEM PEXMMOM PeLUpPKy MM
BKJIIOYEHME 3TOro PeXMMa OCyLLECTBASETCS
BOAMTENEM TOTAd, KOrAA HAPYXHbIA BO3AYX
CTAHOBMTCS MO KAKMM-NTMB0 NPUYMHAM
HenpMSTHbIM.

B knMMaTHMUecKMX YCTAHOBKAX C ABTOMATMYECKMM
ynpaeneHMeM pexxmMmoM peLupKynsaumm
NocTynneHne B CANOH HAOPYXHOro BO3ayxd
npeKpalLaeTcs NP1 ono3HAHWM BPELHbIX BELLLECTB
B HeM (nocpepacTBoM ceHcopa), 3a4acTyio ewwe
[0 NOSIBNIEHUS HENPUATHOrO 30NAXd HAPYXHOro
BO3AyXd.

Pexum aBTOMATHMUYECKOrO YNPABAEHUS PEXMMOM
PeuMpPKYNALMM MOXKET BbITh BKITIOYEH M BbIKIIOYEH

BPYUHYIO.

KomnoHeHTbl cucTtemsl

— CeHcop kauectea Bosgyxa G23
DneKTPOHHbIM NPpMBOpP, PACNONOXEHHbIM
B 30He 3060pa HapYXHOro BO3ayxa 3a
KOMBUHUPOBAHHBIM GUNLTPOM.

— Komb6uHUpoBaHHbIN $punbTp
KoMBMHMPOBAHHbIM PpUNbTP CTOUT HO MecTe
o6biyHOro MukpodunbTpa. OH cocTomt
U3 MMKPOGdUNLTPYIOLLEro 3MIEMEHTA C
BKPAMAeHUsIMA KTUBUPOBAHHOIO YIS,

MpuvHuMn geiicreus

la30BbIM ceHCOp ONO3HAET BpeaHble BELLECTB B
Hapy>xHoM Bo3sayxe. [1pu BbICOKOM KOHUEHTpaALuM
BPEAHbIX BELLECTB NOJAETCS cUrHan bnoky
ynpaenieHnsl KNMMATUYECKOM YCTAHOBKM O
Heob6XOAMMOCTH NEPEKIIOYEHUS B PEXMM
peuMpKynsaumm.

Kak Tonbko KOHUEHTpauMs BpeaHbIX BelecTs
CHMXAETCS, B CAJIOH OMsATb HOYMHAET NOCTyNaAThb
HAPYXHbIK BO3AYX.

208_105

Knasuwa pyyHoro BknioueHus
M BbIKJIIOYEHMS pexXuma

208_108

MaHenb ynpasneHus ycTaHOBKM ¢
OBTOMATMYECKMM YNPABJIEHUEM PEXMMOM
peumpKynsaumm

Kakue BpeaHble BeleCcTBa ONO3HAIoTCH

B otpaboTaBwmx rasax 6eH3MHOBbIX
ABUraTenen coaepXarcs NPeUMyLLECTBEHHO
cnepyioLme BpeaHbIE BELLECTBA:

Cco — OKMCb yrnepogd

CH,, -rekcan

C,H, —6enson

C,H,, —-n-rentan

B 0TpC|60TGBLI.IVIX ra3ax gm3esbHbiX

OBUraTenem:

NO, - okuch asora
SO, - AByokuch cepbl
H2$ — cepoBoAopos
CS, - cepoymepop



CeHcop kauecTBa Bo3ayxa G238

B npuHumMne 3TOT ceHcop paboTaeT Tak Xe, KAK U
KMCNIOPOAHbBIM AATYMK.

B kauecTBe M3MepUTENBHOrO 3NEMEHTA

CNYXMT CEHCOP HA OCHOBE CMECH OKCHAOB,
BbIMOSTHEHHbIM MO NOMYNPOBOAHMKOBOM
TexHonoruu (aByokuce onoea — SnO,)).
YyBcTBUTENBHOCTL CEHCOPA NOBLILIEHA

nyTeM BHeCceHMs A06aBOK-KATANM3ATOPOB —
nnatuHel M nannaguyma. CeHcop gencreyer
npu pabouei Temnepartype okono 350°C.
DHepronoTpebneHue Heennko — okono 0,5 Br.

DNEeKTPOHHbIA AHANU3ATOP B CEHCOpe

BcTpoeHHbIN B CEHCOPHbIA MOAY b 311EKTPOHHbIN
QHANM3ATOp pearMpyeT Ha U3MEHEHMs
NPOBOAMMOCTHM CEHCOpa.

Takum o6pasom AocTUraeTcs BbICOKAs
YyBCTBMTENbHOCTb NPHbOpPA.

3St1a camoobyuatowasncs cucTema.
DneKTPOHHOE YCTPOMCTBO OnpepenseT cpegHee
coaep>XaHMe MMEIOLLMXCS B HOPYXHOM BO3ayXe
BPeAHbIX BELLECTB U NOChbINAeT MHPOpMALMIO B
BUAE UMPPOBLIX NPAMOYTrONbHBIX MMMYSbCOB O
XApaKTepe M KONM4YecTBe 3arps3HeHus B Gnok
YNpABAeHHs KNTMMATMHECKOM YCTAHOBKM.

bnok ynpasnenus B 3aBucumoctu ot
TEMNepaTypbl HAPYXXHOro BO3AyXd U
CTeneHu ero 3arpsisHeHMs 3aKpbiBaeT
PeLMpPKYNALMOHHYIO 3ACIOHKY B MECTAX
MUKOBOTO COAEPXAHMSA BPEAHBIX NPUMECEHN.

Takum 06pasom, B MECTAX € NOBbLILIEHHOM
TOKCMYHOCTbIO HOPY>KHOTO BO3AYXd PEXHUM
PeLMpKYNSLMM BKJTIOYEH HE MOCTOSHHO.

BHe 3aBMCMMOCTM OT pe3ynbTaTOB 3NEeKTPOHHOM
OLLEHKM CTeneHM 3arps3HeHns Bo3ayxa
HEKOTOpbIEe CUCTEMbI NEPEKIOYAIOTCS HO PEXMM
PeLMUPKYNALMM NPU BKITIOYEHNUU OYUCTKU U
obmbiBa nobosoro crekna.

O6cny>xuBaHue
CeHcop Ka4yecTBd BO3A4y XA He M3HALUMBAETCA.

KoMBMHMPOBAHHLIM GUNLTP NOANEXHT 3aMeHe
NPU KOHTPONILHOM OBCIYXMBAHUM.

208_106

CeHcop kavectsa eo3ayxa G238

CeHcop Ka4yecTea
Bo3nyxa

Umndpoeom curHan B Buge
NPSAMOYTONbHBIX UMMYbCOB

Es / Bbnok ynpasnenus
7 o
® KJIMMATMYECKOM YCTAHOBKM

Cepeogsurarens gns

pPeuMpKynaLUMOHHOM
@ 3ACNOHKM
208_107
HapyxHas 3arpsisHeHHOCTb Pexum
Temneparypa BO3AyXd peumpKynsauum
>+2°C Hebonbwoe BKJIIOYEHME
yBenu4eHue MMHUMYM HQ
25¢
>+2°C Hebonblas HeT
+2°C...-5°C peskoe BKIOYEHUE
yBenuueHue
<-5°C pe3koe MOKCUMMOBHO
yBenu4yeHue Ha 15 ¢
pexnum ECON MAKCHMMaNbHO
KOMMpeccop BbIKAOYeH Ha 15 ¢
pexum “gedppoct” HeT
$asa pasorpeea ceHcopa HeT
okosno 20 c
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O6cnyXxusaHume

Mepbi 6e30nacHOCTU NpU
NpPOBeleHUU PEMOHTHbIX

paboT Ha aBToMOGMAAX €
KJIMMAOTUYECKON YCTOHOBKOMW U
npuv o6paLLEeH M C XNIaAareHTOM
R134a

MNpoeepeHue pasnmuHbix paboT HAO aBTOMOBMASX
C KIIMMATUHYECKOM YCTAHOBKOM M obpaLlieHue ¢
xnagareHToM TpebyeTt 0cobbix NpMEMOB U Mep
6e30nacHoOCTH ans Toro, 4Tobbl He BbINo yTeuku
XNAJAreHTd, KOTOPbIM ONACEH ANs YeNOoBEKd.

Mpu HekBanMpHuMpOBAHHOM NpoBeaeHnH paboT
BO3MOXHO TAKXE MOBPEXAeHNE KIMMATUYECKON
YCTQHOBKM, 4TO B CBSI3M C NOCNEAYOWUMH
60MbWMMM PACXOAAMM CEAYET BCAYECKM
usberars.

Ba)xHo!

O6biuHbIe paboTbl HO ABTOMOGUNE
cnefyeT OpraHM3oBATbL U MPOBECTU TAKUM
06pasom, uTo6bl He noTpeboBanoch
BCKPbIBATb KOHTYP X/afgAreHTa
(Hanpumep, npu cHaTUM paguaropaq,
Asurarens).

Cnepyert 06s13arenbHO usberarb
HENOCPeACTBEHHOro KOHTAKTA C
XNIGAAreHTOM, YTO6bl NPeoTBPATUTD
oxoru rena. CBo6oaHbIN XnagareHT
umeeT Temneparypy —26°C.

Ecnu B xoae npoBeAeHUs PEMOHTHbIX
pa6oT He06X0AUMO BCKPbITb KOHTYP
XNapareHTa, cnepayeTt HaNpPABUTb
ABTOMOGUNb B CNELUANI3UPOBAHHYIO
MACTEPCKYIO MO PEMOHTY KIIMMATUYECKUX
YCTGHOBOK ANd yaaneHus XnanareHTa us
KOHTYpa!

Tonbko obnagas cneumansHeiM 060pyAOBAHMEM
U Heo6XO0ANMBIMM NPOdECCUOHANBHBIMM
HOBbIKAMM MOXHO Be3onacHo oTcocaTb
XNAAAreHT U3 KOHTYpa. MoXHO Takxe HagexXHo
COXPOHWUTb XJIAAATEHT ANS NOBTOPHOTO
UCMONb3OBAHMS.

Hdp,eTb 3dWHTHbIE NEePYATKHA

@‘@
=|

He nonb3oBaTbcsi OTKPLITHIM OTHEM,
OMNACHLIMM UCTOYHUKAMM CBETA U
He KypMTb

HapeTb 3aWwmTHbIE OYKM

208_085

Yro penarb, Korga npousonaer
HenpeABUAEHHAS YTEeUKd XNagareHTa u
OH nonapert Ha Teno?

Ecnu xumakum xnapgareHT nonan B rnasa, HApO
OCHOBATENbHO MPOMNONOCKATh [NA3d B Te4YEeHHE
15 MuHYT.

3aTteM 3aKANATb FA3HbLIE KAMAW U NOCETUTD
OKYNIMCTA faXe TOrAq, KOrad rnasa He 6onsr.
Bpauy coobwuts 0 nonagaHum xnapareHTa B
rnasa.

MNpyu nonagaHnu xnagareHTa Ha KOXy cpasy
e CHATb OfleXAY M OCHOBATENbHO NPOMbITb
6ONbLIMM KONIMYECTBOM BOAbI COOTBETCTBYIOLLMMA
Y4dCTOK KOXM.



Henb3g npousBoauTb CBAPKY U NAWKY
MArKMMHU MU TBEPAbLIMU NPUNOIMU
HUKAKMX YaCTel 3anoJsIHeHHOM
XJIOAAOreHTOM KJIMMAOTUUYEeCKOM
YCTQHOBKM.

370 Xe 3anpelleHne AEHCTBYET M B OTHOLLIEHMM
CBAPOYHbBIX U NAsiNbHbIX paboT Ha asTomobune,
€CJIM CyLLeCTBYET ONACHOCTb, YTO MPOU3OMAET
HarpeBaHMe y3/OB M feTanel KNMMaTM4ecKom
yctaHoBkK. [1p1 npoBeaeHMM oKpacoUHbIX
paboT TemnepaTtypad B 30He HAXOXAEHMS
aBTOMO6MNS B CyLLUMNBHOM KAMEpe MnM B Kamepe
npeaBapuTesibHOro Harpeea AOJIXKHA He
npesbiwars 80°C.

O6ocHOBaHME

MNpu HarpeBaHMKU BO3HMKAET CUNbHOE
noBblLeHWe AABNEHUS B KINTMMATUYECKOM
YCTQHOBKE, KOTOPOE MOXET NPUBECTH K
cpabaTbiBAHMIO NPEeAOXPAHUTENBHOTO
knanaua. [pu npoBeaeHUM 3neKTPOCBAPOUHBIX
paboT OTMEYaEeTCS HEBUAMMOE Ia30M
ynbTpadHoNeToBOE U3My4EHHE, KOTOpPOE
NPOXOAMT Yepes LUNAHTU C XNAJAreHTOM M
paznaraeTt xXAAAAreHT.

Mepbl npeaocTopoXXHOCTH

MNoepexaeHHblE MK YTPATUBLUME FEPMETUYHOCTD
JeTanu M y3ibl KTMMATUYECKOM YCTAOHOBKM He
cnepyeT BOCCTAHABNIMBATL NOCPEACTBOM CBAPKM
unu namkun. MIx cnegyet NnonHOCTbIO 3AMEHSIT,
npeaBapMUTENbLHO YAAQNIMB XJIQAAreHT U3 KOHTYpd
MPM NOMOLLM CNELUANbHOTrO 06opyYAOBAHMS.

Pa6o0Tbl HO KOHTYpe XnapgareHTa

cnepyeT NPoOBOAUTL TOJIbKO B XOPOLUO
BEHTUJIMPYEMOM NOMeELLEHUN.
Xnunureu'r HeJib3 XPAHUTb B NoABAJIAX U
LWaXTAX.

O6ocHOBaHME

XnapareHT He MMeeT HM LBETq, HU

sanaxa. Kpome Toro, oH Taxenee

BO3AYXA M NO3TOMY BbITECHSIET KUCIIOPOA,

Ecnv Bonpeku cobniopeHumio Bcex mep
6e30NaCHOCTM XNAAAreHT BbINbeTCs Ha

NoJ, BO3HMKAET ONACHOCTb rMbenu noaen

B MJIOXO BEHTUAMPYEMBIX MOMELLEHUSX M
PEMOHTHbIX SMAX, MPUYEM HUUTO He ByaeT
CBMAETENbCTBOBATb O HOMMYMM TAKOM OMACHOCTH.

208_119

XoTs caM XNapareHT He orHeonaceH, B
NOMELLEHUH, rAe NpoBoasTcs paboTsl ¢
XJIOAAreHTOM, HEMb3s KYPUTb, MPOU3BOAUTD
CBAPKY, NAMKY TBEPAbIMU MW MATKMMM
NPUNosSMM.

O6ocHoBaHME

BcneacTeue nosbiieHUs TemnepaTtypbl oT
OTKPbLITOrO MAAMEHM MJIM OT HArpeTbiX CBAPKOMH
KOPMyCOB X/10AAreHT XMMMUYeCKMU pasnaraeTcs.
BabixaHne 06pa3oBaABLIMXCS NPU STOM SAOBMUTBIX
NPOAYKTOB XMMMYECKOM PeaKLMM BeaeT K
YAYLWIMBOMY KALLJIIO U pBOTE.

Yro cnepyer Toraa penarb?

B cny4yae otpasneHus napamu xnapgareHta
NOCTPOAABLLErO CPA3Y Xe HOAO BbIBECTH HA
CBEXMM BO3AYX.

Bbi3BaTbL CKOpYIO MOMOLLLb.

MNpu 3aTpyAHEHHOM ABIXAHMU AATb KUCIIOPOAHYIO
noayLKy.

Ecnu noctpagasLumi gbilunT o4eHb NNOX0

MK COBCEM He ApILLMT, cieflyeT 3anpOoKMHYTb

€ro rosioBy Ha30A U CAENIATb MCKYCCTBEHHOE
ObiXaHue.
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O6cnyxusaHue

Mouemy cnepyer npoBOAUTDL
pPa6oTbl NO KNIMMATUYECKUM
YCTGHOBKOM TOJbKO B
cneuManm3smpoBaHHbIX
MACTEPCKUX U NPUMEHSTb NMpU
3TOM TOJIbLKO cneuuanbHoe
o6opyaoBaHue?

Kakue npu6opbl U MHCTPYMEHTbI
MMEIOTCH B PAcnopsi)KeHUM
CcneuMasm3MpoBaHHbIX MAOCTEPCKUX AN
KA4yeCcTBEHHOro npoBefaeHus pa6or no
KNMMATUYECKMM YCTaAHOBKOM?

Ang npoBefeHns KOHTPOJIbHBIX PAa6GOT Ha
aBTOMOGUNSX — Npubop Ang BbiSiBIIEHUS
yTeuek

MNpuunHOM HeyAOBNETBOPUTENBHOM
XNafONPOM3BOANUTENBHOCTU MOXET BbiITb
yTeuKd XNafareHTa BCeACTBUE HAOPYLIEHMS
repMETMYHOCTHU TPYOOK M LUNAHIOB.

Heb6onblume HapyLeHus repMeTMHHOCTH
(BHewHWe nospexaeHHs) BcrneacTeue Manom
YTEYKM YEPE3 HUX XNAAAreHTa MOXHO HaMTH
TONLKO MYTEM UCMONIb3OBAHMS TEYEUCKATENS.
Takum 06pa3om MOXHO OBHAPYXUTb yTeuku
MeHee 5 rpaMMm XnagareHTa B rog,

KoHTyp xnapareHTa — 3To 3aMkHyTas cucTema.
Ons HopmanbHOM paboTbl cucTeMbl HEO6X0AMMO,
yTobbI:

— XJagdareHt 6bin YUCTbIM,

— He 6bino BRArK B XxnapareHre,

— nepepj 3danoJjiHeHUeM KOHTYpa Xn1agaareHTomM B
KOHTYpe He OCTABaJIOCb BO3A4YXA U BJIATU,

— 6bINU UCNONBb3OBAHbI TONLKO OPHUTrMHAJIbHbIE
3dnacHbie 4acTy, CTOMKME K xnapareHTty.

Bo usbexanue HaHeceHns ywepba okpyxaiowen
cpeae M TPaBM:

— He cnegyeT XpAHMUTb XJIQAAreHT B
HeNpMCnocobeHHbIX A1t 3TOrO0 EMKOCTAX;

— YTMAM3MPOBATL XNARAreHT C cobnogeHnem Bcex
Mep 6€30NaCcHOCTU U 3aLWMTBI OKPYXatoLLEen
cpepbl.

Bce 311 TpeboBaHMS MOXHO BbLINOAHUTL, MPUMEHSIS
cneupanbHblie Npubopsl U MHCTpYMeHTbl. OgHako
OHM He AelleBbl, MO3TOMY MCMOMNb3YHOTCS TOJIbKO B
MACTepPCKMUX, CMEeLMANMU3UPYIOLLMXCA HO PEMOHTE M
06cyXMBAHMM KNMMATUYECKMX YCTAHOBOK.

PaboTbl no knMMATMYECKMM YCTOHOBKAM TpebyioT:

— CNeuManbHbIX 3HAHWM MO PEMOHTY
KAMMATUYECKMX YCTAHOBOK;

— 3HAOHMS TeXHMKKM Be3onacHoCcTH No obpalleHuio
C ra3aMM, HOXOASLMMMICS MO, AABNEHUEM;

— HQNAMYMS NepPCOHANbHOro AOMYCKA HA
npoeeaeHne Takmx paboT (B cooTBeTCTBUM C
MeCTHbIMM TPEBOBAHUIMM).

Bcem atum OsﬂdAGeT nepcoHan
cneumanm3mpoBAHHbIX LEHTPOB U MACTEPCKMX
NO PEMOHTY U 06CJ1)’)KMBGHMIO KIIMMATHUYECKUX
YCTAQHOBOK.
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ans NMPpOBEepPKU, OTKAYMBAHMUSA, DBAKyaUuuum
N 3anoJsiHeHuUsda
— CepBMCHOA peuMpKynauMoHHOa cTaHUMSA

MNpu nomoLM 3TOM CTAHLUU MOXKHO
YOOBNEeTBOPUTb BCe TPeBOBAHMSA B OTHOLLEHUM
06CNyXMBAHMS, NPOBEPKM M PEMOHTA
ABTOMOBMABHBIX KIIMMATUYECKUX YCTAHOBOK.

CyLwecTBYIOT CTAHLUMM PA3HBIX U3rOTOBUTESNIEN.
Ha kaxpaoM ctaHumn MmeeTtcs pasnmyHoe
obopyaoeaHue:

HAMNONHUTENbHLIM UMNMHAP, baTapes
MOHOMETPOB, BAOKYYMHbIM HOCOC, 3AMNOpPHbie
BEHTMIIM, HAMOJSIHUTENbHbIE LLACHTH.

B koMnnekT cTaHUuMM BXOAAT TaKXE
6LICTpOAEMCTBYIOWME ARANTEPLI ANS 30H HA3KOTO
U BbICOKOFO AOBSIEHMS KOHTYPOB XOAAreHTa.

MNpu nomMoLM TAKMX CTAHUMUM OCYLLeCTBAsIETCS
OTKAQYMBAHME, 3BAKYAUMS M 3ANOSIHEHME
ABTOMOBMABHBIX KIIMMATUYECKUX YCTAHOBOK.
OTKAYEHHbIM XAAAArEeHT B CTAHLMM
BOCCTAHOBNAMBAETCS (OCYLIAETCS M OuMLLaeTCs OT
PA3AMYHBIX B3BECEM), M 30TEM NOCNE NPOBEAEHMS
PEMOHTA MM 3ANOSHSIOT KNMMATHUYECKYIO
YCTOHOBKY.

208_113

Il B coOTBETCTBMM C 30KOHAMM B OTHOLIEHMM

],  FCKW-ranoreHos nposeaexne pabot
Mo KIMMATUYECKMM YCTaHOBKAM 6e3

® MCMONb3OBAHMS PELMPKYNSLMOHHOM
CTAHUMM 3anpeLyaeTcs.
DTH CTAHUMM BONXHBI 06CNYXMBATLCS
CMeuManbHO NOArOTOBNEHHBIM
NEePCOHANOM.

Ong ytTunusaumm xnagareHTa
— PeuupKynSaLUOHHbIA 6a4oK

YpesmepHO 3arpsi3HEHHbIM XIAQAreHT,
HAONpUMep, BCNeaCcTBUE BHYTPEHHMUX
MeXAaHUYECKMX MOBPEXAEHUA KOMMNpPeccopa,
oumnctke He nognexmr. [Npu noMmoLm
cneuuanbHOM OTKAYMBAIOLLEH YCTAHOBKM

C peumpKynsuMoHHbLIM Baukom xnagareHT
OTKAYMBAETCS U AOCTABASETCS B MECTO
YTMAM3AUMM XSIAAAreHTd.

Bauku cnepyet 3anonHaTh He Bonee, Yem

Ha 7 5% HOMMHANBHOM MACCHI 3AMOSHEHMS
(npu HarpeBaHMM NpoMCxOAUT pacMpeHne
xnagarexta). [oatoMy cnegyet npu  ——— 208_086
HanonHeHuWn 6a4ka NpoBepsTb CTeNeHb

3anonHeHuns 6ayka B3sewmnBaHuem (cobniopaite

npu 3ToM Mepbl 6e3onacHOCTM Npu obpaweHnm

C €MKOCTSIMM NOg, AABNEHHEM).
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O6cny)xusaHue

dakTopbl, HOpYyLIAlOWM e
HOPMAJIbHYIO paéorty
KJIMMATUYECKOMN YCTAHOBKM

Xnapgonpon3BognTenbHOCTb KNMMATUYECKOM
YCTAQHOBKU MOXeT CHU3NTbCA BCneacTeme
HEeNCNpPAaBHOCTHU MEXAHMYECKOro Xxapakrtepa
(Hanpumep, HenMcnpaBHOCTM KOMNpeccopa) MM no
NPUYMHE XMMMYECKOTO MNIM PU3MYECKOrO CBOMCTBA.

Bcnepcteme npucywmx xnaaareHty cneumdbmryeckmx
Ka4eCcTB OH MOXeT CyLueCTBeHHO NOBAUATb

Ha 3¢bPeKTUBHOCTL paBOThbl KITMMATUYECKOM
ycraHoeku. [oatoMy B noeceaHeeHoM paboTe

no 06cnyXMBAHMIO KITMMATUYECKMX YCTAHOBOK
BODKHO 3HAHME OBLIMX B3AMMO3ABUCMMOCTEH,

M 3TO 3HAHME HYXHO HE TONIbKO PABOTHMKAM
CMeLuanM3MpOBAHHbBIX MACTEPCKMX.

XnapareHT v Baara

Bogna B xmakom xnagareHte cnabo pacteopuma.
OpHako napbl XNAAAreHTa 1 BOAbl CMELUMBAIOTCS B
nio60oi nponopumm.

Korpa B ocywurene pecusepa nnm pecusepa-
KOJINIEKTOPA OKAXETCS B 3ABUCMMOCTH OT
ucnonHeHnus ot 6 go 12 r sogpl ocywmTens gansiue
He CMOXeT BbINOMHATb CBOIO pyHKuMI0. MMetowwascs
B CUCTEMe BOAA B BMAE Kanenek HauyMHaeT
nepeMeLLaTbCs MO KOHTYPY XnagareHTa. 3Ta Boaa
BOCTUraeT CONa PACLIMPUTENBHOTO KIANAHA MK
ApOCcens 1 NPeBpaLLaeTcs B nea,.

Bcnepcrteune atoro cHuxaercs
XJAAOMNPOU3BOAUTENBHOCTb.

Bopa paspyLaert knMMaTHM4YecKyto YCTQHOBKY,
MNOCKOJIbKY B YC/TOBUAX NOBbILUEHHOIO AABNEHUA U
BbICOKOM TeMnepaTtypbl 06pasyeT ¢ pasnnyHbIMM
BELLECTBAMM, HOXOASLWMMMICS B BUAE B3BECH B
xnapareHte, KUCnoTbl.

XnapgareHT v Apyrov xnagaareHt

PasnuuHbie xnagareHTbl He cnegyeT CMELMBATD
(paznunuHbl UX xMMHUeckue 1 bu3nueckme
CBOMCTBA, PA3NMYHbI XONOAMSbHBIE MACAA).

B kaxpor xonoamMnbHOM yCTaHOBKE crnegyeT
MUCNOJIb3OBATb TOJZIbKO ﬂpeJJ,HCI3HO"IeHHbIl‘:1 ana Hee
XNQAAreHr.

XonopunbHble YCTAHOBKM, KOTOPbIE BCeACTBUE
3anpeLeHus Henb3s Gonblue 3anpaBnsTb
xnagareHtoM R12, nognexar nepeobopypoeanuio
B COOTBETCTBMM CO CMELMANbHBIMU TPEBOBAHMIMM.



XnaaareHT v NaacTMacchbl

Ha onpepeneHrHbie nnacTtMaccsl xnagareHT
AeNcTByeT Kak pactsopuTens. PacteopeHHsie
YACTULbI NNACTMACCHI MPU OXJIAXAEHWUM
OCaX[AIOTCA B PACLUIMPUTESILHOM KdANAHe MU B
ppoccene.

MNpoucxoaunt 3akynopka.

MNostoMy pns npoknaaok U coeauHeHUM cnepyet
UCMOMb30OBATb TOJIbKO OPUrMHASIbHBIE 3ANACHbIE
4acTu.

XnapareHt v metTannbl

XnapareHt R134a B ynuctom BMae xMMnuecku
crabuneH. OH He arpeccuBeH NO OTHOLLIEHMIO K

Xxenes3y U1 ANtOMUHMUIO. 30Fp9|3HeHMe XxnapareHTtaq,

HANPUMEP, XMMUYECKUMM COEAUHEHMSAMM C
XNOPOM, BEAET K TOMY, 4TO OH CTOHOBMTCS
QrpeccuBeH MO OTHOLLEHMIO K ONPeAeNeHHbIM
METQINIaM M NIAaCTMAccam. ITo BeaeT K
30KYNOPUBAHMIO, HEFePMETUYHOCTU CUCTEMBI

M K NOSIBIEHUIO OTNOXEHMM HO NOPLUHAX
komnpeccopa. Moatomy cneayet ucnonb3oBath
TONbKO OPUrMHANbHBIE 3AMNACHbLIE YACTH,
coemectuMble ¢ R134a.

Mo atoi npuunHe nepeobopynosaHme
KnuMaTtuyecknx ycraHoBok ¢ R12 na R134a
cnepyeT NPOBOAUTL B CTPOTOM COOTBETCTBMM
C MHCTPYKUMSAMM nsrotoeutenen (Retrofit-
npouecc).

KoHTyp xnapareHTa u 3arpsisHeHMs

Kontyp xnaparenta c R134a cnegyet ouncuts:
YAQNUTb BCe 3Arpsi3HEHMS], BOAY MNU CTAPLIN
XJIOAAreHT, NPoAYTb CYXUM BO3QYXOM MU B
3akno4eHnn obe3BoauTs NPM NOMOLUM A30TA.

1o Heobx0AMMO, HaNPUMEP, TOrAA, KOraAa:

— 6bin BCKPBIT KOHTYP XAAAAreHTd Npu
npoeeaeHnu Kakmx-nmbo pabot Ha
asTomobune (Hanpumep, HaO ABAPUIMHOM
asTomobune);

— ©CTb COMHEHMS, MOSTHOCTBIO NIU 3AMNOSIHEH
KOHTYp;

— HeobXxoaMMO 3aMEHUTb KOMNPECcop
BCNeACTBUE HEMCNPABHOCTU BHYTPH €rO.

Haxopsawytocs B y3nax KnumaTtuyeckom
YCTAHOBKM CMeCh ra3oB creayeT obsa3atensHo
0TCOCATbL NPM MOMOLLM LLeXOBOro oTcoca.

o
S
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MC"OHb3OBC‘ITb TOJIbKO OerMHuanble
3anacHbie yactu!

Mepeo6opynoBaHue ¢
xnapareHta R12 Ha R134a

208_121
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O6cnyXxusaHume

NMouck HeucnpaBHoOCTEN
NnoCpeAcCTBOM NPOBEPKU AABJIEHUS

Ins nposegeHus pasnmuHbix paboT Ha cTopoHe
BbICOKOTO M HU3KOTO AABNEHUS MMEIOTCS
WTyLepa Ans NpUcoeanHeHMs CEPBUCHBIX
PEeLMPKYNSALMOHHBIX CTAHLMHM:

AN HAMOJNHEeHUS;

AN OTKAYMBAHMS XJIARATEHTA;
ANs 3BAKYALMHK U

AN NPOBEPKM AABNEHMS.

Ins nposepkn pasneHus noacoeanHsetcs 6arapes
MaHoMeTpos ctaHumu. Nposepka aaeneHus
OCYLLECTBASETCS NPU BKIIIOYEHHOM KIIMMATUYECKOM
YCTAHOBKE.

!

M. ) MNpoeepka aasnexus npeacrasnser cobon

noAKIoYeHNe K KOHTYpYy XnagdareHta nytem
3 NPUCOEAMHEHMS K CEPBMCHBIM LUTYLLIEPAM.

® Mpu sTom BCcerpa B wnaHrax 6arapen
MAHOMETPOB MMEETCS OCTATKM XNaAAreHTa.
Mostomy npoBepky aasnexus cnepyet
NPOBOANTb TOJIbKO B CNEUUANTMIUPOBAHHbIX
MOCTEPCKMX MO 06CTyXUBAHMIO U
PEMOHTY KIIMMATUYECKMX YCTAHOBOK
KBANUPHULMPOBAHHBIM MEPCOHASIOM.

Mpu HepaboTalowem auratene BansHUe
HQ BeSIMYMHY [ABNEHMS B KOHType Bcergd
OKO3bIBAET TEeMMNEepaTypa OKPYXAloLEero
BO3AyXa.

Mpu pabotalowem geuratene Ha ocHoBe
30MEpPEeHHbIX BEJIMYMH AABJIEHWUS HA CTOPOHE
BbICOKOTO M HU3KOro AABJIEeHMs onpegensercs,
HOPMAbLHO N paboTaeT KnMMaTUyeckas
YCTQHOBKA.

3amepeHHblie BeJIM4UHbI CPaBHUBAIOT

€ KOHTPONbHbIMU BENMUYUHAMM

ANS KOHTYpPA XNaaareHTa AaHHOro
aBTOMOOGUINS B COOTBETCTBUM C
“PykOoBOACTBOM MO PEMOHTY"”, MOCKONbKY
3TU KOHTPOMbHbIE BEINYUHDbI CUIbHO
pasnuualoTcs No oTaenbHbIM MoAenaIMm
aBTomMo6unen.

Ha rpaduke paenenui nokasaxsl nons

Aonycka gnsa KNMMATtn4eCKmMxX yCTaHOBOK C
pacwmnpuUTENbHbIM KNAMNAHOM U C ApOCCeNieM.
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Huskoe paBnenme — var

2,3
2,2
2,1
2,0
i
18
1,7
16
85

14
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CepBuCHbIX WITYLLEp HO CTOPOHE
BbICOKOIO JABEHMS

MNone ponycka
KnumdTruedkas ycrandeka c
PACLINPUTENbHBIM KNANAHOM

Mone ponycka

Knumat4eckas ycraHoBKa ¢

L Apoccenem

5 75 10 12,5 15 175 20

Bricokoe AasjieHue —— bar

208_104
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CepBuCHbIM WTYLIep HO CTOPOHE
HM3KOro AaBNEHMS



NMouck HencnpaBHOCTEN
MPM NOMOLLLU CUCTEMDI
CaOMOAMNArHOCTUKM

CMCTeMY CAMOAMATHOCTMKM MMELIOT He BCe
KiMMaTuyeckue yCTaHOBKM.

Ha knumaTHyeckmx yCTaHOBKAX € PyYHbIM
ynpaBneHMeM CUCTEMA COMOAMArHOCTMKM
NPUMEHSETCS O4YEHb PeaKo (M3-3a OTCYTCTBUS MNM
Manoro KOfMYeCcTBa AATYMKOB, AKTYATOpPOB, 6nokos
ynpaenexus).

B Takmx YCTAHOBKAX COMOJJMGFHOCTHKOE MOXeT BbITb
NpOBEPEHO BKJIIOYEHNE U OTKIIIOYEHMEe KoMnpeccopa,
a TaKXe AaT4UKu 3alMUTHOro OTKIIOYEeHMUs.

ABTOMATHYECKME KNMMATHUYECKME YCTAQHOBKMU C
6nokamm ynpaeneHUsa npeMmyLLeCTBeHHO noanexar
CaMOaMNArHoCTuKe.

AppecHoe cnoBo ANg CAMOAUArHOCTUKM:
202 002

08 — dneKTpOoHHbIE YCTPOMUCTBA

KJIMMATUYECKOMN YCTOHOBKM /CUCTEMDBI

oTonJseHus

Mpouecc caMoanarHocTMkmM Moxet bbiTb
OCYLLeCTBAEH NOCPEACTBOM

OBTOMOBMNBHOM AUATHOCTUHECKOM, U3MEPUTENBHOM
u npopmaumoHHor cuctembl YAS 5051, tectepa
aeTomobunbHbix cuctem V.A.G 1552 unu pedekr-
tectepa V.A.G 1551.

Te HeMcnpPABHOCTH, KOTOPbIE MOCTOSIHHO OKA3bIBAIOT L 1] io
P P o0 W Fg P incauto

BAMSIHME HO PaBOTY ABTOMATMHECKOM KINMMATHYECKOM

YCTOHOBKM, 3QHOCATCS B PErMCTPATOP

HEeMCrNPABHOCTEN YCTAHOBKM.

Mpu BKNIOYEHUM 3AXMIAHMS HA AMCNIee NAHENM

ynpaBneHns HEKOTOPbIX CUCTEM, HANMPUMEP, 208_122
“Knumatponuk”, Ha Takme HencnpaBHOCTH

YKO3bIBAET MUTAHWE BCEX MUKTOTPOMM B TeYeHHe

HEeCKOJIbKMX CEKYHA,.

BoamoxHocTn 1 npoueaypa
COMOAMArHOCTUKM YKA3AHbI B
PYKOBOJACTBE MO PEMOHTY CMCTEM
OTOMJIeHUs U KITMMATMYECKOM YCTAHOBKM
AN AAHHOM MoAenu asTomobuns.
CamopmnarHoctmka MoxeT 6biTh
npoeeaeHa B Niob6oM cepBUCHOM
npeanpusaTMM, NOCKOJIbKY NPU STOM

He MPOUCXOAUT BCKPbITUS KOHTYpA
xnagareHTa.
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AdononHurenbHas nuHpopmayus

Ba)xkHeuLLMe NOHATUS

XNAafAO0TeXHUKH

[ns KOHEUUMOHMPOBAHMS BO3AYXA B CANIOHE
QBTOMOGOMNS NPUMEHSIOTCS KNMMATUYECKMe
YCTAHOBKM, AEMCTBUE KOTOPbIX OCHOBAHO

[ns nonHOro NOHMMAHMUS CYLLHOCTU NPOLLECCOB
B KJIMMATUYECKOM YCTAHOBKE ClIeAyeT YSICHUTb
OCHOBHbIE MOHATUS XIIAAOTEXHUKH:

Ha 3akoHax ¢u3nkun. [ins TennoobmeHa
ucnonb3yetcs paboyee Teno, XNapareHT.

Tenno (tennora) —

Xonop -
Kputnueckas -
TOYKa

Touka kuneHus -

Touxa pocbl g
KoHnpgeHcaums -
XnapareHr -

OxnaxxgeHue npu
paclumpeHum
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dopma sHeprum — M3MepsieTcs NOCPEACTBOM TEMMNEPATYPbI B
rpagycax;
— MoOXeT BbITb 3anaceHa B BUAE KONMYECTBA TENNOTbI
B AXoynsx (kanopwusx), unu

MOXET M3MEHSITb = NpU HarpeBaHMM (Nprem TennoTsl)

cocTosiHue = Npu oxNaxaeHnu (oTaaua TennoTsl)

MM = paclumpsieTcs BCerad B HaNpaeneHun 6onee HU3KOM
TemnepaTypebl.

SBNSEeTCA B CYLUHOCTU TEMNOTOM C HU3KOM TeMNEPATYPOM.
TemnepaTypbl, KOTOPbIE HMUXE TOYKM 3AMEP3AHMs BOAbI, B obLieM cunTatoTcs
XOJIOAOM.

BbilLie ee YXXe He CyLiecTeyeTt OTYETIUBOM rPAHULbI MeXAY XUAKOCTbIO M MAPOM.
Bel.l.l,eCTBO BbilLEe ero KpMTM‘IeCKOﬁ TOYKHM NOCTOAHHO B COCTOSAHMU NaApdA. Ecnu
ra3 HarpeeaeTcCsd Bbille Kpmmecxoﬁ TOYKH, Nepexon B XXMUAKOCTb 6onble
HEeBO3MOXEH.

Temneparypa, Npu KOTOPOMH BELLLECTBO NEPEXOAUT U3 XMAKOTO COCTOSHMS B
rasoobpasHoe. ToYka KMNEHNS 3ABMCUT OT AABNEHMS; C NOBBILIEHUEM AABIEHMS
MOBbLILIAETCA TOYKA KUMEHMSI.

Temneparypa, Npu KOTOPOM BCIEACTBME OXIIAXAEHUS ra3a coaepXaHue
BOASAHbIX NAPOB B HEM AOCTMIAET TOYKM HACbiweHMs. [Tpu aganbHerwem
OXJNIAXKAEHNUN 4HACTb BOASAHbIX I'IGpOB ocaxpgaeTtcda Ha XOoNnoA4HbIX I'IOBerHOCTﬂX B
kavyectse “koHgeHcaTta”.

0BpPATUMbIM MPOLLECC M3MEHEHMSI COCTOSIHMA BELLECTBA M3 ra3006pasHoro B
xupkoe.

XuMHyeckoe pabouee Teno, NP1 NOMOLLM KOTOPOro NPOUCXOAUT NpoLecc
TennoobmeHa. B knMMaTMyeckon ycTaHOBKE B 30BMCMMOCTH OT AABSIEHUS U
TEeMnepaTypbl XAAAAreHT HAXOAUTCS B FA3006PA3HOM MM XMOKOM COCTOSIHUM.
Mpu pacwmpenun oxnaxpaercs.

KOrgd HaXogsaLWMKCs Nog AABNEHMEM ra3 BHE3AMHO pacLlUMpsieTcs nocne
NPOXOXAEeHHUs KNanaHa, oH Npu 3ToM oxnaxaaetcs. Hanpumep, npu
BbIMYCKAHMM BO3AyXa M3 WKHbLI. Beixogsawmi nog nasneHnem BO3ayX y BEHTUAS
XOJNOAHbIN.



Bna)kHocTb BO3AYyXA

HacbiweHHocTtb Bo3ayxa BoasHbiMM napamu npu 100-npoueHTHOM
OTHOCMUTENBHOM BAGXHOCTU BO3AYXA U HOPMASILHOM aTMOCPEPHOM AABAEHMU

Temnepatypa Konuuectso 30
°C (g/m®)
3,2 4
-5 125 =]
0 4,85 , 2 o
= 0
5 6,80 5 o
10 9,41 F
) T 20 =
15 12,84 A
18 15,39 2 o
S 15 g
19 16,32 z
g o
20 17,32 El
O
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BJICDKHOCTb —  (r/M%) konuuectBo BOAbl, copepxaliencs B 1 M® Bozayxa
BO3AyXa
OTtHOcCuTEenbHASR
BJICDKHOCTD — B %, OTHOLUEHME KONMYECTBA BOALI B BO3AYXE K MOKCUMAJILHO BO3MOXHOMY

MpumeuaHue K
Tabnuuye

— B rabnmue noka3aHo, cKONbKO MAKCMMANbHO FPAMM BOAbI MOXET COBEPXKATLCS B
KybomeTpe Bo3ayxa npu pasnuyHor Temneparype. It1o ectb 100-npoueHTHOE
HacsbiweHue. Yem Bbile TemnepaTtypa, Tem 6osnblue KOAMYECTBO BOAbI NPH
HOCBILLEHMM.

Mpasuno: npu temneparypax ot 10 go 30°C eogpl copepxumtcs B Kybometpe
NMPUMEPHO CTONLKO XE, CKOMbKO YUCIOBOE NOKA3AHME TEMMepaTypbl.
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