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B pyxoeogcrBe Aaprcn cnocobut hcKyccrBeHHoro oxnaiqeHrn Bo3Ayxa B cafloHe aerovo6ilns, ycrpoftcreo
h npfiHt{nn pa6orut aeror4o6[nuHoro KoHAt4t{l4oHepa. Pyxoeogcrao cpAepxhr no,qpo6Hue cBeAeHuR o6 o6opygo-
BaH}rH' ]rcnon$yeMoM npu AHarHocfl4Ke, 3anpaBKe Lr peMoHTe crcreM aaro[4oohnuHoro KoHAxtll{oHepa, a rapKe
nollaroBoe onhcaHHe npoqeAyp no o6cny>xltBaHfito h peMoHry asro[4o6nnuHoro KoHAht-lnoHepa. ilpreegeHur
cnoco6ut AuarHocil4Ku pa6orocnoco6nocrn aerot\4o6hnsHoro KoHAr4r{roHepa.

Knnra npegHa3HaqeHa gnn pa6ornl4KoB craHqrafi rexxn.{ecroro o'6cny)KilBaHnn aaror\4ooilnefi, asroena-
AenbqeB 14 nhL{, t4Hrepecypu{r,rxcfl npHHrlhnaMu pa6oru aeroMo6hnsnurx xoHgnqnoHepoe.

Pegaxqrn Bbtpaxaer 6narogapnocru"si lloMou.lbi.oKa3aHHyro B noAroroBxe rpaeuvecKoro Marepuana
.qaHHOro pyKoBoAcTBa, SUpue "CnC - Xonog" u CanOHy rlOK - MOropC'. .

lrlsgarenscrBo "JlerHoH - Aerogara" corpygHHqaer
c Accoqnaqnefi BerepaHoB cneqnogpa3gefleHrt

aHr,treppopa "AJI bOA".

t{acru cpeAcrB, Bbrpyt{eHHbrx or npoAaxu sroft K*tltvt,HanpaBnnercf, ceMbeM corpyA-
Hl4KoB cneqnoApa3geneHnn no 6opu6e c reppopt43MoM, repouqecKr norn6u:rx npH 14c-
nonHeHIr cnyxe6nutx o6nsaHrocrefi .

@ 3AO "Ileruon-ABrogara,. 2000, 2005
ren. (095) 679-96-07, 679-96-63, 517-05-40
$axc (095) 679-97-36
E-mail: Legion@autodata.ru
http://www.autodata. ru 3aueqaxng, coBerbt u3 onblTa gKcnnyaraqnu v pe-

MoHTa aero[4o6nnefi , pexoueHga qnr4 r,t or3 b! Bbl
o Haunx KHurax Bur uoxere HanpaBHTb B agpec rcAa-
TenbcrBa: 1 1 5432, Mockea, yn. Tpo$nuoea,,q. 1 3
lrrn no 3neKrpoHHoi noqre: notes@autodata.ru
Foroeur paccMorperb npeAnoxeHrn no pa3Meu{e-
HH}o peKrlaMbt B Haurltx H3AaHHtx.

Vlspanne HaxoAhrcfl noA oxpaHoi aeropcroro npaBa.
Hn ogHa qacrb gannofi ny6nnxaqnr He pa3peuaercn
AnF BOCnpOU3BeAeHhs, nepeHoca Ha Apyfl4e Hocnrenh
rnSopnaaqmr il xpaHeHhs e nrc6ofi $oprrle, B roM ru4c-
ne sneKTpoHnofr, uexanrqecxofi, Ha neHTax unr $oro-
KOn149X.
Hecuorpn Ha ro, qro nphHerbt Bce Mepbt Ann npe.qoc-
TaBneHrF TOt{Hbrx AaHHbtx B pyKoBoAcTBe, aBTopbr, 143Aa-
Tent4 1,1 nocTaBqhKh pyKoBo,qcTBa He Hecyr oTBeTcTBeH-
Hocril 3a orKa3br, geQerru, noreph, cnyqah paHeHuff
xnh cMepril, Bbr3BaHHbte HcnoJIb3oBaHheM ouu6or{Ftofr
hnh HenpaBhnbHo npenoAHeceHHofr un$opMaqilr, yny-
u{eHuRMr4 unn own6xaMil, Koropbte MorfiH cnyqhrbcfl npfi
noAroToBKe pyKoBoAcTBa.

kls d a m ena c m B o npu ?Jt aur a e m
x compyduuuecmry asmopos.

klf i  Ne 00419 or 10.11.99.
[lognucano B neqarb :l 7.03.05
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cnocoSbt HGKyGCTBEHHOTO OXITAXE EHVIA
oasogHe nepexoAbt BeqecrB. Ka4goe Beu{ecrBo B 3aBilchMocrn or BHeuJHl4x ycnoerfi - reMneparypbr r,1

AaBneHils - Moxer HaxoAt4rbcs B TBep.qoM, xHAKoM rnu raaoo6pa3HoM cocronHt4t4. flpr,1 nogaoge ,n, oi"og" ,u-nflorbt MeHgercq Qopr'na cB93u MexAy MonetrynaMil, Bbt3brBafl TeM caMbrM r43MeHeHhe Beu{ecrBa, T. e. npollcxo-grr Sasoaoe npeBpauleHre' flnn noflyqeHilF xofloAa ucnonb3y]or $asoeure nepexorqbr, nporeKa]oul ue npvl Hh3Kr4x
TeMneparypax c nornou{eHheM TennoTbl 143 oxnaxAaeuoft cpegut. K nurrl orHocsrcg nfiaBfieHhe, KrneHre u cv6-nHMaqnfl.

Ilnaeneaue. Ilpoqecc nepexoAa Beu{ecrBa H3 Kpr4crannhqecKoro cocrosHHs B xrAKoe c nornor4eHfieM re-
nnorbl Ha3uBanr nnaBneHreM (Hanprlaep, nph HarpeBaHhil BoAHoro nbAa ero reMneparypa noBbtluaercs AoreMneparypu 0'C, ganuxeiulee HarpeBaHre BeAer K ero nnaBnexr,tro). Terraneparypa nnaBneHrAsalncnr or BrAa
reua H BHeulHt4x ycnoeNtZ (gaenexr,rn). finn xa44oro rena cyrqecrByer cBoe nocronHHas reMneparypa nflaBfieHhg,
AnR Bo.qHoro nbAa nph aruoc$epHoM AaBneHhil oHa cocraaflser 0'C. Sror cnoco6 rcryccreeHHoro oxflil(AeHrg
txHpoKo nphMeHFtor Ha npaKTHKe, B LtacrHocrH npil oxnaxAeHhl4 npoAyKTos e 6urroeutx xonoAhnbHHKax, Ha
xna.qorpaHcnopre u r. A.

flpoqecc nepexoAa xHAKocrN B TBepAoe cocroqHne npil nocroeuxori reuneparype nnaBneHhn Ha3brBaor
orBep,qeBaHuena. ,QaHHutti npoqecc ocyqecrBnnercn nph orBoge rennorbr or xn.qKocrl4, KorAa reMneparypa xhA-
Kocrt4 cHnxaercF,qo reMneparypbt Haqafla orBepAeBaHrn, paenori TeMneparype nnaBneHilq.

6onee HH3Kre reMneparypbt nnaBneHns nonyyalor nph oxfiaxlqeHuh nbAa cofleHblMr cMeceMr4, HanphMep cMe-
cbro xnopr4Aa Harprn co nb,qoM. 3ro noseonfer noflyq[Tb reMneparypy -21 ,2c.

Han6onee Hh3Katl reMneparypa Ans AaHHbrx KoMnoHesroa cnreCn (xanpnrtaep, conb+BoAa) Ha3brBaercr gBreK-
rH'{ecxolt vn4Kpuoru$parHofr. l-lpra gaHxoi nocrossnori TeMneparype nporlcxoAl4r Kpr4crannv3aqt4l cMecfi.

SereKlrqecKtte pacrBopbr nphMeHFrcT Anfl oxnaxqeHilF npogyKroB na aeroMootanbHoM rpaHcnopre v1 r. A.En,lrocru c oBTeKThqecKttMr,i pacrBopaMn Ha3brBator 3eporopaMh hnx gBTeKThqecKhMH aKKyMynFTopaMh.
Hcnapenue. [lpoqecc napoo6pasoBaHVs, nporcxoAntqmfi co ceo6ogHorZ noaepxHocrl4 xhAKocl4 nph pa3nilq-

Hblx reMneparypax' Ha3btBaor HcnapeHheM. [aHHsrri npoqecc hcnonb3ylor nph hcnapeHhr BoAbl B BoAo-
oxtlaxAalou{t'tx ycrpofrcrsax (rpagr,rpHu, 6purararenbHbre 6accefruur vnvl vlcnapvlrenbHble KoHAeHcaropsr). l-1pr
aruoc$epnoM AaBneHilfi h reMneparype 0"C cKpbrrafi rennora HcnapeHhff BoAbt cocraBnffer 2509 a$r</xr.

Kunenue. [lpoqecc HHreHchBHoro napoo6pa3oBaHun, npohcxoAsr{uil no BceMy o6uenay xliAKocrr4 B pe-
3ynbrare nornou{eHHF Tennorbl oKpyxanu-lefr cpegut, Ha3brBator KhneHHeM. [1pr nocronHHoM AaBneHHH reM-
neparypa KhneHfi t l  A.ns AaHHOTO BeU\eCTBa nOCTOqHHa h 3aBhct4T or AaBreHhF napoB HaA xxAKocrbto.
VnaeHsulesne AaBneHhs npnBoAr4T K cHfixeHho reMneparypbt xl4gKocrr Bnnorb Ao ee 3aMep3aHfiF. l - lpor lecc
KfineHhff xt'tgxocrr npn Hrexofi TeMneparype oAhH t43 ocHoBHbrx B napoKoMnpeccroHHbtx xonoAllnbHbtx Ma-
[!hHax' rAe Knnhr xf laAareHT. Annapar,  B KoropoM nporcxoAr4T KhneHhe, Ha3bteator hcnapnTefleu. B Ncna-
phrene ocyqecrBtlfiercF orBorq rennorbr or oKpyxaor.r{er7 cpeAur, a KHnflulafl xhAKocrb nepexoAr4r e napoo6-
pa3HOe COCTO9Hf ie .

Konhqecreo rennorbt, xeo6xognnaoe.qnfl npeBparqeHus 1 xr xuAKocn4, sgsrofi npr reMneparype KhneHrjn, B
nap' Ha3btBapr tennototZ napoo6paeoBaHhF r,rnh yAenbHofr rennorori napoo6pa3oBaHhF. C noeuruJeHHeM AaBne-HHF KhneHnfi xilAKOCTh CKpbrraF Tennora napoo6paaoBaHhfl yMeHbujaercF.

Cy6nuua4ua. llpoqecc nepexo,qa rena h3 TBep.qoro cocroflHnq a napoo6pa3Hoe, MuHyq npoMexyroqHoe
x|,lAKoe cocrofiHhe, Ha3blBaor cy6nnuaquetZ. B xaqecree pa6overo rena Ans oruta4qeHns o6uerroa Hail6onee
LllllpoKo nphMeHfl}or raep4uti AhoKct4A yrnepoga CO2) (cyxora neg). Terraneparypa cy6nnnaaqnr CO2 npra arMo-
cSepHona AaBneHHr paBHa -78,9.C, rennora cy6nrnaaqru - Slq nQx</xr.

Kon-dencatlur. [ipoqecc npeBpau{eHrs Hacbn{eHHoro napa B xr4AKocrb, conpoBoxgatou{r4rzca orBoAoM BbrAe-
nRenaoi Tennorbl, Ha3blBator KoHAeHcaqHei. Ter'rneparypa KoHAeHcaL{HV ga}ncnr or RaBneHhR. KougeHcaqrn
x]'tAKocrl4 t43 HacblLqeHHoro napa oAilH t43 ocHoBHblx pa6ovr,rx npoqeccoB B xonoAilnbHbtx MatuhHax
ocyu{ecTBnseTcg B annaparax, Ha3btBaeMbtx KoHAeHcaTOpaMh.

B crcreuax KoH,qrqiloHhpoBaHilF nerKoebrx asrot\4o6hnei n r,tansrx rpy3oBr4KoB npilMeHnercn oxnaxAeHre
ApoccennpoBaHheM (eg$err lxoynn - ToucoHa).

Oxnax(Aexue ApoccenHpoBaHheM.
ogxxu 143 ocHoBHblx npoqeccoB, npHMeHreMbrx Ans nonyqeHhfi  yMepeHHo HH3Klrx (e napoKoM-

npecchoHHblx xonogHflbHblx uauunax) H HH3KHX reMneparyp, f fBnf iercf l  Apoccef lHpoBaHHe, 3aKnrc-qarcu{eecq B cHrxeHnu AaBreHHfl H TeMneparypbt ra:a (xngxocrra) npn ero npoxoxgeHhH i{epe3 cy-
xeHHoe orBepcrhe (xannnnnpxyro rpy6xy, gr,ra$parMy, Apoccenu.). B erou npoqecce He coBepuarcT-
ct BHeuJHsn pa6ora n rennoo6MeH c orpyxapulefi cpegofi, T. 9. 3Hranbnhs ocraercff nocronxnoi. B
clrxeHHOM ce'teHHn cKopocrb noroKa Bo3pacraer, BHlrrpeHHFR SHeprhn pacxoAyercfi Ha npeoAorreHHe
BHyrpeHHero rpeHnn MexAy MoneKynaMH, qro npltBoAHT K 'lcnapeHHK) qacrll xr4gKocrH 14 cHhxeHHrc
reMneparypbt noroKa.

B nepenocHblx h aBToHoMHbtx xonoAhflbHrKax, KoropbrMr MoryT o6opygoaarbcq nerKoBure asro1rro6nn6,ocHoBHblM SneMeHroM FBrFercrl repuooarapen, pa6oraoqaF Ha ocHoBe ee$erra nenurue.



3$$ercr [lenurse (1839 r.) ocHoBaH Ha nponycKaH[n nocrosHHoro roKa qepe3 TepMOsneMeHT'

AByx pa3nilr{Hbtx npoBoAHr4KoB. np, 
"tonioirt'* "n""" 

HarpeBaercn, a gpyroft oxnaxAaercF'

t4rrH BHAeneHHOe Konilr{eCTBO TenflOTbl Q nponOpqr,roHaflbHo CHne TOKa I n BpeMeHh t:

Q = f l | t
rge tl - xosssnqnenr [1enurue, gaehcnlqhft Or $nsuueocax csoficte npr4MeHFeMbx MarephanoB h reMneparypbl cfiaeB'

HegocrarxoM TepMosneKTpl4qecKhx xonoAutlbHhKoB f, Bne-eJcq H hsxhfi r'n'A'

I-lpneegeu Ans nphMepa ycrpoftcr"o *-#o4rnor"*" XATS-24 yxfl4, roroputft ycraHaBnhBaercs a ra6rHe

rpy3oBbrx aeroNro6hnefr n npegua3HaqeH Ann oxJ'raxAeHVnv KparKocpot{Horo xpaHeHHF nHuleBblx npoAylffoB t4

HANHTKOB,
XonognnuHrK cocToHT 143 Kopnyca, BblnonHeHHoro t43 nhcroeofr cTanh H noKpblToro ilctryccTBeHHol'l Koxeh

LtepHOrO LlBeTa, Cr'erranOi Kpbl[!KH XonOAhnbHOfr Xauepu, qeTblpex TepMoarperaTOB' TennOH3OnFLl]tt4 $OptuoaaH-

Horo neHononmcrnpona, BeHTrnsrop" , an"*rpoulHypa. XonognnuHaF KaMepa npeAcraBfiFer co6ota anloMnHhe-

ByK) eMKOCTb gn" *p"""** npoayrroe. K AByM npoThBOnOnOXHblM cTeHKaM xonoAhtlbHofi xaueput KpenFrcF no-

napHo TepMoarperarbl, coe,qxHeHHble rrilexRy'co-6ofi noCnegoeareflbHO' Kax(Aufr TepMoarperaT npeAcTaBnfieT co-

6ofr 6nox, cocron ulrti h3 repMosneKrpfi qecKo it latapeu r rennoo6ueHHhKa'

f1pr,r npoxo4qeHhy oneKrphLtecKoro roKa oAHa pado*a" noBepxHocrb repMoonerrprvecxofr 6araper HarpeBaer-

ce, a Apyras oxnaxAaercn. XonogHof ctopotiln Kax.qafl repr'rodarapen nphxara K Xono,qrnbHofr xauepe' KoTopyio

OXnaXAaeT. K ropnveft CTopoHe repvO$arape, npr*"*' tennoo6uetrHilKu' npe'qHa3HaqeHHble Anf oTBoga Tennorbl

Or repUO6arapefr. TennOO6ueHHhKtl OXIaXAaOTC9 BO3AyulHblM nOTOKOM, CO3,qaBaeMblM BeHTufltlTOpOM- XOnO-

AhnbHnK nonyr{aer sHepmn or 6oproeoh cetu aeroMo6hns'

cocrostqril He
Flornoqexxoe

OCHOB H bI E CXEM bI C t4 CTEM bI KOHRH IIHOH 14 POBAH t4fl

Cyuleoreytor ABe ocHoBHble cxeM bl cl4creM bl KoHAl4tlt4oH 14 po BaH hf; :

- c pecMBepoM - ocyl.l l t4TeneM h pacujhpHTenbHblM KnanaHoM;

- c pacuhpurenuHoi rpy6xoit h aKKyMynFropoM'
PaccuorPru nePBYlo

+

+

1 - xounpeccop,
2 - xoxAexcarop,
3 - aexrnnnrop,
4 - pecueep-ocyl,uHTenb,

cxeMy, noKa3aHHyto Ha Phc 1.

nap BblcoKoro AaBneHug
xr,i,qxocrb BblcoKoro AaBne H Hfl
xr4gKocrb-nap H H3KOTO Aa Bne H He
nap HH3KOro.qaBfleHl4s

F <-<- <-  a

I

EE=I

Plrc. l .cxeuacHcTeMb|KoHA}|qy|oHHpoBaHHqcpacuhpHTenbHb|MKnanaHoM.

5 - pacurr,rPlrrenuxslfi KnanaH'
6 -  ncnaPntenu,
7 - eeHrhnnrop oronnTenn'
8 - npegoxPaHHTenbHbli xnanax'
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gryIutl,ToHAt4qt4oHHpoBaHuAycnoBHo pa3Aenetor Ha BcacuBapr4yro (cropoHa HrsKoro AaBneHile - HA)ra na-

rHera0u{ylo (cropoHa Bbtcoxoro AaBneHHe - B,[) vacrn. I-paxuqa npoxoAl4r qepe3 KoMnpeccop h Apoccengpyro-qilf gfleMeHT, B AaHHoM cnyqae pacurphrensxufi KfianaH.
Korga xomnpeccop ne pa6oraer - AaBneHhe s o6eilx LracrFX oAHHaKoBoe h HaxoAr4Tcn e npnuofr 3aBhchMocn4

or reMneparypbl nntr oKpp|(atou{efr cpegu hnh noiqKanorHoro npocrpaHcrBa asrol,ro6nns, cMorpHre ra6nraqy 1.

Ta6nrqa 1.
oc 6ap

R 1 2 R134a
5 3,66 3,51
n 3,78 3,64
7 3,91 3,78
I 4,04 3,93
I 4 , 1 8 4,07
1 0 4,31 4,22
1 1 4,45 4,37
12 4,61 4,52
1 3 4,75 4,67
1 4 4,90 4,84
t c 5,0s 5,01

5,21 5 , 1 8
1 7 5,37 5,35
1B 6 F ? 5,52
1 9 q 7 n 5,71
20 5,87 5,90
z l 6,04 6,08
22 6,22 6,29
23 6,41 6,48
24 6,59 6,69
25 6,78 6,90
26 6,98 7 , 1 2
27 - 7  4 7 7,33
zo 7,37 7,56

oc 6ap
R 1 2 R134a

29 7,58 7,78
7 7 4 8,02
8,00 8,25

5Z 8,21 8,50
33 8,43 8,75
J4 6 ,OO 9,01
35 8,89 9,26
36 9 , 1 2 9,53
37 9,36 9,80
3 8 " 9,60 10 ,08
?o 9,85 r u , J o

40 1 0 , 1 0 10,64
4 1 10 ,36 10 ,93
42 10,62 11,23
43 10 ,89 11,54
A Tcf.i 1 1 , 1 5 1 ' 1 , 8 5
45 11.42 12,16
46 l l ' , \ , 12,50
47 { 1 0 4 12 ,82
48 12,28 1 3 , 1 6
49 12 ,57 4 ?  ^ n

50 12,87 13,85
A 4 1 3 , 1 8 14,21
cz 13,49 14,57

O C 6ap
R 1 2 R134a
13,80 14,93

54 14,12 t c ,Jz

55 1444 15,74
56 14,77 '16 ,09

57 15,11 16,48
58 15,46 1 6 , 8 9
59 15,80 17,30
60 1 6 , 1 5 1 7 , 7 2
61 16,50 18,14
62 16,88 1 8 , 5 6
63 17.24 19 ,00
64 17,62 1 9 , 4 5
oc 18,01 19,92
oo 18,38 20,38
67 18,78 20,86
68 . l a  4 7 Z  I , J +

O Y 19,58 z  t , o J

70 20,00 Z Z , J J

71 20,41 22,83
72 20,84 23,35

21 ,27 23,86
74 21,70 2 4 , 1 1
75 22 ,15 24,95
76 22,60 25,51

,Qaenenrn e o6ehx Lracrflx r43Mepntor, noAKnoqan MaHoMerpLlqecxnfr 6nox K cepBrcHbrM ulryL{epaM (Ha pucyHxe
He noKa3aHbt). B cncreue KoHAr,tqHoHr4poBaHhF H3Mepnlor AaBneHhe Hacblu{eHHoro napa xraAareHTa, To ecrb
AaBneHhe B chcTeMe He 6yger 3aBhceTb oT Koflr4qecTBa xnaAareHTa B chcTeMe (u a eroria cocToHT ocHoBHag
cnoxHocrb onpe.qeneHhfl KonhqecrBa xnanareHTa B chcreMe), a saencnr ronbKo or reMneparypbt.

Ha scacHearoqefi cropoHe Haxo.qnTcfi ilcnaphrenb ra rpy6onpoBog no KoropoMy xnagareHT nocrynaer Ha
BcacblBaHile B KoMnpeccop. Ha neu xe pacnonoxeHbr cepBncuuti uryqep HA u AarqhK AaBrreHhF.

Ha Harnerapqeti cropone HaxoAFTcR xongeHcarop, pecfiBep-ocyruurenb, pacu:r4pilTenuHurft rnanan c 6annouor',r
repMoAarqhKa, pacnonoxeHHbrM Ha hcnapurene, rpy6onpoBog c cepBhcHbrM uryLlepoM B.Q u garvrraMr AaBneHfiR.

l-lpn exnrcveHhu oneKTponaarnrrxofi rvryQrsr rasoo6pasnurfi xnagarenr BcacbrBaercs H cxrMaerce KoMnpeccopoM
AO BblcoKl4x TeMneparyp n .qaBneHfiR 14 nocrynaeT B KoH,qeHcaTop, fAe ra3 BbrcoKoro AaBneHuF r TeMneparypbt ne-
pexoAt4T ns rasoo6pa3Horo cocronHt4n B xr,lgKocrb, orAaBas "cxpunoe renro KoHAeHcaqhn" eoegyxy, npoxoAsu{eMy
qepe3 KoHgeHcarop. Teuneparypa xonoAunbHoro areHTa Ha BXoAe h BbrxoAe KoHAeHcaropa cocraBneer B0 n 50"C
COOTBETCTBEHHO.

Tennufr xngxrti xflaAareHT nocrynaer B pecrBep-ocyturrefib, rAe npoilcxo,qilT ero QrnurpaqNfi or MenKHX
qacrHt-{ h nbtnr, yAaneHhe Bflarh. fianee xngxufi xragareHT BbtcoKoro AaBneHhF nocrynaer B paculr4phrenb-
Hsti rnanax, rge oH hcnapfiercg r nepexoAt4T B cocrosHhe xhAKocrb-nap c Hxsxoi TeMneparypofi r gaeneHn-
ela (-2oC, 2 6ap). flanee oror xnaAareHr nonaAaer B hcnaphrenb, rAe nepexoAr,rr ta3 ryMaHoo6pasnoro e ragoo6-
pa3Hoe cocrosHhe (xrgrcrai xrarqareHT nph Ht43KoM AaBneHfitl Khnhr, orHhMaF Tennory or creHoK NcnapNrenn) n
BCacbrBaeTcfl KoMnpeccopoM Ans noBTopHoro qrKna.

Llepes hcnaphrenb BeHTHnRTopoM oronrrenn nporoHflercs nn6o HappxHsri Bo3gyx, nn6o aoagyx,43 canoHa.
Bosgyx, npoxoAn qepe3 pa3BerBneHHyo nosepxHocrb hcnaphrefifl ox.naxAaercff, npH oroM Ha Hcnapilrene KoH-
AeHcHpyerce Bnara h3 Bo3gyxa, Koropae creKaer B noAAoH noA rcnapurefleM h yAanqercn t43 canoHa. Taxnu o6-
pa3oM Bo3Ayx, npoxorqn qepe3 hcnaphrenb oxJraxgaercg 14 craHoBr4Tcn cyue. Kor',rnpeccop e groli cxenae pa6o-
TaeT HenpepbtBHo.

ry::9'i:i1i:t.'3.iar.;t1::WitrlFlilr]iif;!1ry3:1j{€$C1?/r9.!qqryryT,9$i}i.9::Er1si.J.'rli.::-1': -'.:1
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Ptp.2. Cxeua chcreMbt KoHAhquoHHpoBaHHr c pacunpurenuxofi rpy6roft.

1 - rounpeccop,
2 - xoxgexcarop,
3 - eex*rnnrop,
4 - pacurnpnrenbxan rpy6a,
5 - ucnaprrenu,

Ha euxoge n3 hcnaphrens ycraHoBneH aKKyMynsrop, rge,nponcxoAr4T yAaneH!4e Bnarh il3 xflaAareHTa c nepe-
rpeBoll xHAKoro xfia.qareHTa, rotopui Moxer nocrynnTb r43 ncnapurenfl, To ecru Synxqurcl pecnBepa-ocyrunrenF
B reppoi cxeMe BblnonHeer aKKyMynnrop ra $nnurpyrou.lrara sneMeHT pacunprTenuHori rpy6rn.

Are<yuynnrop BbtnonHser Syxrqnro 3au{rrrbr KoMnpeccopa or nonaAaHns B Hero xn,qKoro xflaAareHra, xoropsrr
Moxer BHBecrh ero t,t3 crpon (rngpoygap). Kolanpeccop e srofi cxeMe pa6oraer quKnr4qecKu, nonyqan KoMaHAb
F€ nypK-ocraHoBlry or 6noxa ynpaBneHilF no chrHanaM c AarqhKoB AaBneHhf H TeMneparypbt.

Cyqecrayor o4creMbt AK c gsyr',tn n rpeMs hcnapnrenqMh:
ABa !4cnapr4Tenn - o.qrH BnepeAu, atopofi a aagxeil qacrr €noHa;
TpH rcnapuTenn - oALrH Bnepegr, aropofr - Mopo3unbHr4K xonoAnrrbHhKa,
rperui a sagxei qacrx €noHa.

B erou cnyqae yBenuqhBaercfl ct4creMa rpy6onpoBoAoB, rAe noflBngrcTcs HoBble
BcacbrBaou{ei u xarxerapqefi t{acrnx.

Cy.4ecrayrcr rapxe u Apyrve cxeMbr KoHAt4qt4oHl4poBaHne, Ho oHh peAKo hcnon6yl9rce.

Xf,nIlArEHTbl R12 n R134a
Pa6o.{ee Beu{ecrBo, nocpegcrBoM Koroporo e aeroMo6lrnbHoM KoHgrlr.lhoHepe ocyqecrBnsercfl TepMoAHHa

Mu'{ecxilfr qilKn, Ha3brBator xonoAhnbHbrM areHToM. Han6onuuee pacnpocrpaHeH!4e nonyqhn repMLlf
"xnagarenr".

B aeroMo6'rnbHbrx KoHghqr4oHepax pa6ouraM BeqecTBoM cnyxt4r xnaAareHr R12 (CFzCl2) - xnagarexr, o6na
garcqrfi estcoxofi o3oHopa3pyr.uarculei arruBHocrbro (ucnonuaosancn B MoAenFX aeror\ao6nnei go 1993 r.'):
xnaAareHr R134a (C2H2F4),o6nagaou14fi Hhsxofi o3oHopa3pyr.uarcu1efr aKrhBHocrbrc (a aerouo6nnnx c 1993 r.i.

6 - eexrunRrop,
7 - $nnsrp - ocyul,trenb,
8 - garvux Htr3xoro AaBneHHr,
9 -gar.tur Bbtcoxoro gaBneHhfl.

gneMeHTbl - TpoHHl4KH Hi

'kT=--



I
Xnagarenr R12.
Ycnoeuoe o6osua'aeuue xnadaeeumoe cocmoum us ^yxatt.R (Refigerant - xnadaeeum) u tluQpst. LJuQpttpacutuQpoetteaomcfl a 3aeucuMocmu.om xuuuqecrcort Qopmynar xnadheeuma. llepean quepa (1) yxasarcaemHa MemaHoeafi pnd, emopafl quhpa (2) coomeem"r"ye^ iuchy amoMae emopa e coeduueuiu. b'po"iiu epe-oHbt uuelom mopeoeoe HasgaHue "xnadoHbt", e CIIIA u Eepone MHoeue nododuarc xnadaeeumbt Ha3brearcm nocmapoMy - Qpeonauu.
Xnagarexr Rl2 - .qhSropAHxtlopMeraH, orHocnrquilca r rpynne cFC (nonnocrbo ranoreHe3hpoBaHHuri chloroFluoro carbon, coeAhHeHue estcoxoi creneH[ pa3pyueH,r o3oHoBoro cnor r43-3a nphcyrcrB,H B HeM aroMoB xnopa).SeclleerxHfr ras co cna6utu cneqrsnvecKhM 3anaxoM, e 4,18 pa3a rsxenee Bo3Ayxa. oAr,rH rg xar6oneepacnpocrpanenHutx u oegonacxstx xnaAareHroe. ilpx coAepxaHhr ero B Bo3,qyxe 6onee 30% (no o6u6rray) Hacry-naeT yAyujbe h3-3a HeAOCrarKa KhcnopoAa.
B '{ecrxocrfi, npeAenbHo Aonycr!4Maff KoHqeHrpaqun npr, }nrrenbHocrq eosgericrsr s 2 ,a. cocraBnrer38'5"'30'4% (no o6tdrr'ry). )ftaparexr R12 HeB3pbrBoonaceH, Ho npr t >330"c pasnaraercR c o6pa3oBaHheMxfiopl4croro BoAopoAa, $ropucroro BoAopoAa h cne4oB orpaBnnpu-lero ra3a eocrexa. XlagareHr *"orpu*""""-Ho pacrBopsercff B Macne' He npoBoAl4T sfleKrpl4qecxnfr rox, cna6o p""raop"uia" 

" "og". 
o6r6r',,1gas AonR Bflarfie R12 He 'qouxHa npeBblLiJarb ai,ooo4o/o. o6eseoxeHnurfi R1'2 xefirpinen Ko BceM 

""r"nnr". 
eror xnagareHr xa-paKTepn3yerct noBblluefiHofr rexyvecrbto, qro cnoco6creyer npoHr4KHoBeHho ero vepe3 N4enuqafiuJr4e HenflorHoc'4h Aaxe qepe3 nopul o6utvxoro qyryHa. B ro xe BpeMF 6narogapn noBbrlueHHori reryvecrn R12 xonogranbHbreMacna npoHHKaPT Bo Bce rpyl4necfl Aeranh, cHilxan hx 143Hoc. flocronsry ntZ - xopou.rur,r pacraopnrenb MHorhxopraHhqecK[X Beu{ecrB, npil il3roroBfleHnil npoKnaAoK np'lMeHsor cneqilanbHyrc pe3HHy - ceBaHrr finil napoHhr.

XnaAarexr R134a - orHoct4rcs K rpynne HFC (cogepxaulafi BoAopoA Fluoro carbon - coeghHeHne, He pa3py-ulatoqee osoxoaurfi cnor).
He gocnnarraeHffercF eo sce[a Al4ana3oHe reMneparyp oKcnnyaraLl un. llap R134a pa3naraercs noA BnhFHneMntlaMeHil c oopasoeaHheM orpaBnnnl4ilx h pa3Apaxapqhx coe4rHeHNfi, TaK!4x xar $ropaoAopoA. He cnegyercMeujilBarb R134a c R12, raK KaK o-6pasyercn ra3 BbrcoKoro AaBneHhF. oxeprernvecKue noKa3arenh R134a nn-xe' qeM y R12' nosroMy a aeto[4o6hnunutx KoHArlt]r4oHepax, r4cnonueynqhx xflarqareHT R134a yBenyqfiBaercgMou.lHo_cTb KoMn peccopa h nnol4aAb KOHAeHcaTopa.

^-F:'6po9 s arnaoc$epy xflaAareHroe cnoco6crByer Bo3H14KHoBeHhrc "napHnxoeoro eggerra',. [lpnveu B*AAHVeR134a Ha "napHnKoesrri s$Serr" (noteuquan rno6ansnoro norennexrs) a 1300 pas crnbHee ven,t y co2. Bur6poca aruoc$epy ognor'r 3anpaBKh R134a he aeroMo6ilnbHoro KoHAhr.lhoHepa (oxono 1000 r) coorBercrByer esr6pocy1300 xr CO2.
flepexog c R'12 sa R134a Bo3Hl4K acnd,{crere hHreHcHBHoro pa3pyr.leHnn o3oHoBoro cnog 3eunr.ocHOeHaR Macca o3-oHa B arvoc$epe pacnofioxeHa B BhAe Cnoe - osoxoc$eput - Ha Bbtcore or 10 Ao 50 xu cMaKcilMyMoM KoHqeHrpal{hh Ha Bblcore 20-25 xu.3ror cnoi npeAoxpaHner xfiBbre opraHr3Mbr Ha 3evne or BpeAHo-ro BnufrHVfl KoporKo Bon H o eofi yn urpa$N oneroaorZ p a1na\uu Con x qa.
Bnepearc MexaHu3M ucmotqeHun 3auumHoeo cnon Seunu onucanu e 1974 e. aMepuKaHcxue yv,uate KanuQop-uuhcxoeo yuueepcumema (CWA) Mapuo Monuua u uleneyd poynaud.
ouu noxaeanu, qm9 MoneKyna ot<cuda xnopa u amoM xnopa - cunauedwue Kamanusamopbt, cnoco1cmeyrcquepa3pyueHurc o3oHa' llyma uoneKyn xnopa e cmpamocQepy'sauuuaem oduu-daa eoda.,eocmu'earcm cmpamocee-pu monbKo xuMuqecqu cma6unutate MoneKynbt, Komopbre He pa3pywarcmcfl nod deilcmeueu conneiquux nyueL,xuMuqecKux peaxqud u He pacmeopepmcn e eode. hueuuo maKuMu Ka.tecmeaMu olnadanm MoneKynbr *iopqrop

-Z Ao/o
650

-2.7% 5lo
39"

-3. /o/o
2go- 3.5lfi

l g o

00

19"-2 6%
-2.7% ?9"

-4. Sio 190

-r0.6,/t 53"
650

yenepoda XAV. Bpeun ux )Ku3Hu - 6onee cma nem.
Monercynat XQY msxenee eosdyxa, u Ltx KonLtqecmao
?.9mpamocQepe xpauue Mano: mpu-nflmb MoneKyn
X@Y ua 10 uunnuapdoe uonexyn eosdyxa. fioO deO-.
cmeueM ynampaQuonemoeoeo ugnyqeHufr om Mone_
xyn XQY ompbreaemcfr amoM xnopa, a ocmaeraudcn
paduxan neeKo oKLtcnfremcfl, daeas MoneKyny oxcuda
xnopa u uoeuti paduxan. Amou xnopa u MoneKvna
oxcuda xnopa aKmueHo eKnpvaemcfl 

'e 
ra*anr^iru-

cxud -tquxn paspyweHun osoHa. Odua uonexyna xJjo-
pa, docmuea'oulan cmpamoc$epat, cnoco1ua pa3-
pywumb om decnmu do cma mbrcflq MoneKVn osoHa.

B ceRsil c yrny6neHneM raKHX npo6neru, KaK pa3-
pyuleHhe o3oHoBoro cflofl, "napHuxoeurri e$Serr",
BbtnaAeHhn Kt4cnorHbtx AoxAerZ, 3arpF3HeHHF Mop_
cKt4x BoA Afifl nphHsl4n Mep no ycrpaHeHuo nogo6_
nutx npo6neu 6urn nphHnr Moupeanscrnfr nporoxon
or 29 HtoHq 1990 roga, roropurfi BKnoqaer e ce6s
npaBHna orpaHhLteH[e nphMeHeHnn pa3pytuarcu]hx
osoFtosunZ cnoi eeu.lecrs.

Pnc. 3. Yuexsurexne o3oHoBoro cnof,.



-,co111cHo i\rloHpeanscKoMy nporoxony, oOieiiarurh no orpaHLrqeHhrc npuladneHun aeulecre, paspyuarcu{nx.o3o-
"o1?11119':_6uno npuHr-ro 5 eeuqecre $peoxo"oro pnAa: R11,,R12, R113,R114, R11s. :. : : .

Aorfl no cpoKaM c 1986 r. orpaHhqenre npuubuesns:6sno onpeAeneHo e '1g95 r.-S0o/o,1g97 r.-85 %, 2000-100Ao ypoBHs"B nocneAHee BpeMR cLllA, EC,u'gpyrue neperqoBue crpaHbr pe3Ko.yxecroqunn cpoKl4 peanil-3aqhH MoHpeanucKoro nporoKonan BbrABr4Hynh npeAnoxeHhe no coKpau{eHhp cpoKa 3anpera c flHBapfi 1g94 r.go 85 o/o' a c fiHBapfl 1996 r. - noflHoe 3anpeqeHre npofi3BoAcrBa h nphMeHeHhF BeulecrB, pa3pyuarcu{Hx o3o-HOBble cnoh. 
._ '  f__rr

EHeuhi cccP noAnrcan Moupeanucxnfi npororon, r,t e 1991 r. Pocclrs, VxparHa ra Eenopycchr nogrBepAhnhcBoo npeeMCTBeHHOCrb sToro pelueHhq.
c 1993 r' aerouo6nnbHatt npoMbtluneHHocrb pa3Bllrbtx crpaH Mhpa nepexoAr4T Ha BbrnycK agtor\4o6,nulrurxKoHAr4r.{r4oHepoB, il cnofl b3ylou{Hx B KaqecrBe xnaAa reHTa R I 34a.
B nacronulee BpeMfl Aons aBroMo6nneti c o4creMaMra AK Ha R12 Heaennxa (npraonn3nrenbHo qerBepraF

vacls) l,l npogoflxaer HeyKnoHHo coKpau]arbcr.
B 2000 r' BcrynHn s.qeicreNe Moupeanucxrfr goroaop o 3anpeuleHnh npoh3Bo4'rBa h nphMeHeHhil o3oHo-pa3.pyulapulhx BeulecrB, B HarueM cnyqae xnagarexra R12.
Kax ecerga Poccug HaLthHaer BbtnonHgrb oror AoroBop c ono3AaH vlel v MHoroqhcneHHbrMr4 xapyuleHrnur. BHaqane BeceHHee-nerHero ce3oHa 2003 r. e Mocxse MoxHo 6urno rynurb xfiaAareHr R12, npaBga ero,.i""" 

"o,-pocna e 4-5 pas no cpaBHeHraro c 2001 r., qro Aenaer o6cnp<neauhe aeroMoonneri c roAaMH BbrnycKa go 19g3
AocraroqHo AoporHM. flonoahHa aBrocepBhcoB, npeAocraBnstorqhx cBor,lM KnHeHTaM ycnyry no o6cnpxuBaHhFcaeroMo6nnuHblx KoHAHqroHepoB, rMeer o6_opygoaanr4e 6es pereHeparlh, -"a"r""roe R12 r R134a, qro noA-pa3yMeBaer rx eut6poc a an'aocQepy, ycyry6nn a n 6es roro AocraroL{Ho'nnoxyro'sKonorhrc.

[lpaega AocraroqHo MHorue aBTocepBhebr, HaquHatou$ae pa6oru no gharHocrhKe r 3anpaBKe aero^4o6hnsHsrxKoHAl4t{l4oHepoB orKa3blBaFTcf, or pa6orut c xllaAareHTorvr R12 h 3aKynabr ooopygoaanre, paccq4raHHoe roflbKoHa xJ'laAareHr R134a. Xorenocs 6utoruerrrb M Bce Bo3pacrapqyrc Aonlo o6opyloeaHhfi c pereHepaqr,rei xfiaAa-
TEHTOB.

B crny sToro, sKcnnyarallhs agroft4obr,tnerZ (go 1993 r.) B qacni chcreMbr KoHAr4r-lhoHr4poBaHhff (Nanoux1r,,rt{To 9To AoBonbHo crapble "aBro", c Me,qfieHHo crHilBapqefi xa naurx Aoporax crcren,,|ofi *ongrq,ao"rpoBaHilFt
craHoBt4Tcff cnoxsori r,r goporofr Ans aBToBnaAenbLleB.

B CLIIA' Kanage h pFAe ApyrHX crpaH raxhe asrordo6hnh nepeBoAnr Ha osoHo6e3onacHbrfi xnaAareHr R134a
3aMeHgs npaKThqecKh BCe sneMeHTbl cl4cTeMbt KoHAt4ql4oHt4poBaH hF.

HoAng Poccut't raxofi ueroA B crnyAoporoBh3Hur (1000 - 2000 $) He noAxoAr4r. l- lporpecc 6eper cBoe h aBro-BnaAenbllaM, nMeou-lt4M aerot'4o6hnr c "npo6neuHofr" crcrel,rorZ KoHAHt-lhoHl4po"aHrlr Ha xna.qareHre R12, ocra-
eTcff TonbKo nocor{yBcTBOBaTb.

Teprvrogra Ha M hqecKne xapaKTephcruKn xonognn bH brx areHTo B

HaseaHueXyttrlrqec-
Ka8 Qop-

Myna

Monnpxan
uacca M
xr/rvonu

HopuansHan
reMneparypa
xnneHrR, oC

Kpnruvecxan
reMneparypa,

OC

Kprrnvecxoe
AaBneH14e,

Ml-la

YAenugas rennora
napoo6pa:oeaHnn
npr 98 xfla, K[x</xr

l-agoeas
nocTo9HHa,
flxi(xr K)

fioxagarens
agra6arur

R'l2 cF2c12 120,91 -29,74 112,00 4,119 166 ,0 68,76 4  l  A n

R134a cF3cH2F 102,03 -26,80 1 0 1 , 1 0 I , V O t 217 ,8 81,49

, CpaeHeure e$$errr,rerocrti qHKnoB xonoAhnbHbrx Matu[H xa R1 34a u R12 noxassrBaer, qro reoperhqecKi
eS$errraexocrb Ha R134a cocraBnfier 96-98% or eQ$errrBHocn4 repMoArHaMnqecKoro qnKna ra R12. llprpaBHblx reMneparypax KrneHHe 14 KoHAeHcaqfih B t-lt,tKne c R134a no cpaBHeHfito c qhuor"r xa R12 AaBneHhe EHcnaphrene u KoHAeHcarope Hhxe, orHoLueHhe fiaenenni KoHAeHcaqHu v1 KnneHuF Bbtlue, xorg pa3Hocrb srg)gaenexnfi MeHbuJe. flpra ognxaroeofi perenepaqnh renfla yAenbHan o6rerrrnas xono.qonporseognrelnuHocrb r-p4fina na R134a 6yger Hl4xe Ha B-12o/o, a renno-HanpFxeHHocrb KoMnpeccopa HecKonbKo Bbil.le. flocxonsry Mo|FpHaR Macca R134a MeHbuJe, To rrApaBflhqecKre noreph B KnanaHax KoMnpeccopa 6yger H6lxe no 

"p"r*"*roR 1 2 .

SxonornqecKne xapaKrepncruqu xnagareHToB R1 2 n R134a
Xnagarexr Tenaneparypa

xnneHuR. C
3xonorrqecKre oueHoqHbte

napaMeTpbl
Toxctt.lxocrs l-oprovecru

Tun Maoxa ODP HGWP GWP
CFC R 1 2 -29,8 1 , 0 3,0 8500 HET HET
HFC R134a -26,5 0,0 0,28 1 300 HET HET

QQI_ (O_zon Depletion Potential) - noreHLluan pa3pyueHhF o3oHa.
GWP (GlobalWarmin_g Potential) - noreHqmafl "naIHrxoeoro e$$erra" orHochrenuxo CO2.
HGWP (Halocarbon Global Warming Potential) - nore4qran "napHrxoeoro sQSerra" oliocurensnRl 1, pnn Koroporo 3HaqeHhe ororo napaMerpa nphHqro 3a eAhHhqy.
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,9H gpa?yxe !'gn3pung1, "l)euu npospa\Hbtu cfiaKzH;

ocmaeue nocne ce6q
i;"m6lieib-ieHue xna-

daeehmd 6ydem npoucxoduma eopasdo uediexuee: Huxunn,sacmb cmakaHa noKpoemc+,usuapagi51;le xi;r;;;; 6ydym
eadennmtcsqmbcg nygbtpbKu ea3a - ace amo HanofiuHaem noeedeuue,wannaHcKoeo e 6oxane.

:i:.i;:, B maxou aude xudxui xnadaeeum ucnonbsvemcg dng vdaneuun Macna I':;i..1 :ii.: B maxou aude xudKud xna\a?eHm ucflonsyemcs dna ydaneuua Macna c pasnuqHbx demaned (nanpuuep e
uacooot n pou w wn e u u oc m u)

Konn'{ecreo xfiaAareHTa, qhpKynupypu{ee B cncreMe AK, aapuupyercs or 500 r. ,qo 2 xr. pna pa3Hblx uogenefr
aBroMo6finefr.

KOMNPECCOPHOE MACIIO
KounpeccopHoe Macno nphMeHffercn Aflq cMa3KH Tpyul4xcfl peranei KoMnpeccopa c t-lenbp yMeHbtxeHus

TpeHrs, cHhxeHHs tl3Hoca conpflraeMbrx geraneri h ynnorHeHns 3a3opoB. Kponae roro Macflo orBogrir qacrb Bbt-
AenuBueficn B npoqecce rpeHufl rennorbr H yganser MeflKhe qacrrL{bl, o6pasoeaeuHecs B npoL{ecce rpeHHe co-
npflraeMbx Aeranefi. [nprynrapyn B chcreMe KoHAr4r{r4oHr4poBaHhF Macno cMelunBaercfl c xonoAhnbHblM areH-
ToM. Macna, npuMeHneMbre B cilcreMax KoHAt4tlr4oHHpoBaHrF, pagAensor Ha ABe ocHoBHbte'rpynnbt: MhHepanb-
HHe u c|'lHTernqecKre. MrnepanbHbre Macna Hcnonusytor 4nn paborut c R12, a chHrernLtecKhe Anq ilcnonu,aoBa-
Ht4fl c R134a. Cnrterrqecrfie Macna uMetor png npehMyqecrB no cpaBHeHrto c MhHepanbHbtMt4:

- nyqulhe cMa3uBapt4ue ceoicrga;
- 6onee Bbtcolryrc TepMfiqecKyro cta6unuxocru;
- cra6nnunocrb B cMech c xonoA[nbHoM areHToM;
- 6onee Hu3t(yto reMneparypy 3acrbtBaHhn;
- MeHbuJylo arpecchBt{ocTb K MaTepnanaM. ;.
OcHoeHoit HeAocraroK no cpaBHeHhp c MuHepanbHbrMr4 sBnnercn orHochrenbHo BbrcoKae crouuocru. flpr,r

cMeuhBaHHu sTnx Macen o6pasyercn rycran Macca, nprBogrt4aff K BbtxoAy r43 crpos sneMeHToB cncreuur AKi r
B ne-pByto oqepeAb KoMnpeccopa.

Konuqecrso Macna, xoropbe qhpKynupyer B crcreMe KoHAr,LlHoHr4poBaHhF 3aBho4r or rhna KoMnpeccopa,
AnilHbr rpybonpoaogoa 14 Apyrux sndra6Hrde.

ura BenrqHHa Bfl).b.hpye]cs or 75 - B0 rpauu B FnoHcKr,rx aeroN4obrnsx Ao 300 - 400 rparvrrra (Hanprnaep, e ae-
rouo6nnnx $lPtutst BNrW).Tnn n KonhLtecrBo yKa3brBaercs xa naxnefiKe, Koropan HaxoAhrcn B MoropHoM orceKe
agroMo6unR. Bug HarnerZrn npueeg€n Ha pr,tc.'17.

Tun u KonhqecrBo Macna nphBeAeHU Tapxe B TexHonorr.{ecxori AoKyMeHTaqvu Ha aeror\ao6rnbHbte KoHAr4-
r_ll4oHepH.

PacnpegeneHhe Macna B oneMeHrax cilcreMbtAK npraeegeHo HHXe (na npr,traepe aeroNlo6ilng SMB 9000 1997 r.).
Konuqecrao, r

s
E
!

I
,i:a
G

t

f

*
i!
1:

Kounpeccop 65
KoxAeHcarop 35
Pacunpnrenuxurfi rnanan 1 3

hcnapurens 35
Pect4Bep-ocyruilTeflb 35
Crcren,ta rpy6onpoeogoe , l ?

Pe3epB Ha freqKy Macra . t A
t +

O6qee KonilqecrBo 210
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l-loeromy npr 3aMeHe oneMeHToB chcreMbr AK xeo6xoAruo go6aanerb crporo onpegendxxoe KonhqecrBo
Macna B coorBercrB'4u c AaHHbtMn Ha ronrperxufi agtoruobrns.

BPEEHbIE nPHMECh B C]4CTEMAX AK
Xecrxxe ycnoBhf, pa6oru crcreM asroMo6rnuHbrx KoHAr4qhoHepoB co3garclr npegnocbtnKn AnF o6pasoearrn

xHMt4qecxnx npoLleccoB. e naacno$peoHoBbrx cMecfix, KoHTaKThpyroulr4x c MerannaMh B ycnoBhnx nosbtuJeHHbtx
reMneparyp r 4aanexufr. B pesynurare xuMhqecKhx npoqeccoa (xopposuA Merannw{ecKrx noBepxHocrei, o6pa-
3oBaHhe Kucnor tl r. A.) cHmxatorcs e$$errnenocru pa6oru aaroN,ro6rnbHbrx KoHAr4tjl4oHepoB 14 l4x HagexHocrb t4
cpox cn;or6u.

BoAa e xnarqareHTax H Macnax. BoAa, HaxoAflcb a pa6oueft cpeAe cilcreM AK sensercn o,qHilM 143 caMbrx
BpeAHblx Beu{ecTB, 3arpyAHf, rou{r4x oKcnnyaraLlhro KoHAHL$4oHepa.

Ogxa ua nphquH nonarqaHrq BoAbt B oacreuy-napyueHhe rexHoflorhn c6oprra, 3anpaBKli, peMoHTa t,t MoHTaxa
tAnn caapKn, a ratoKe Hann,vne ee B xna4areHTe h Macfle. Hanta.{re BoAbt B xnaAareHTax nphBoAr4T t( Koppo3t4l4
MeraflnoB. flpogyau pa3lroxeHrfl Meraflna 3acopfltor Snnurp, pacuhphrensxurri rnanaH a Ha rennoo6uenHbtx no-
BepxHocrFx o6pasyercn cnofi aeqecre, )4q/Aulatou{rafi rennooOnaen (gononHurenbHoe repMuqecK@ conporneneHr,re).

ts pe3ynbrare B3arMoAeicrann xnagareHTa n Macna nph BbrcoKr4x reMneparypax, co3AaBaeMbx B KoMnpec-
cope, o6pasyercfl conFHaq Kncnora Li npoucxogr4T oMeAHeHhe cranbHbrx noeepxnocrefi.-OrnoxeHhe MeAHoro
cnoF Ha CTaflbHblx noBepxHocTFX KOMnpeCCOpa nphBogyrT K yMeHbtrjeHh|o 3a3opa B noA[uhnHrKax h Bbl3blBaer
Herl'.|OTHOCTil nphneraHhg KnanaHHbx nnacrHH K l4x ce,qnaM, qTo, B cBolo oqepeAb, yxyAujaer cilcreMy cMa3KLl 14
BeAeT K nponycKy napa qepe3 KnanaHbt.

_ HexoxgeHcupyeMbte ra3br H gpyrue npuMech B cncreMe. HeroxgexcnpyeMbre npr4Mech (eosgyx A Apyrllera3u) nphBoAqr K noBbltueHrto AaBneH[fl B g4creue AK fi yMeHbueHhto xono,qonpoh3BoArrenbHocrr. C noeuule-
HheM AaBneHhR HeKoHgeHchpyeMbrx ra3oB B chcreMe AK yeennvnsaercn Harpy3Ka Ha KoMnpeccop 14 yBenhqhBa-
erct BeponTHocrb Bo3H14KHoBeHrF aeaprfrusrx cwryaqnh B npoqecce oKcnnyarat{l4t4.

.{onycraemoe KonuqecrBo nexoHgeicupyeMbrx ra3oB B o4creMe AK He jonxrio npeBuuarb 0,7 % (no o6rerray)
npn 3anpaBKe ero R1L.

OAxa Hg ocltoBHbtx nphqhH nona,qaHus HeKoHAeHchpyeMbx ra3oB B o4creMy AK xecoaepueHcrBo rexHonoruqecKoro
npoqecca h3roroBneHng, MoHTaxa h peMoHTa. YgaleHne HeKoHAeHcfipyeMbx ra3oB h3 ct4creMbt AK oryqecrBnntor
AByx- hnh TpexcryneHltarblM BaKyyM t4 poBaHreM.
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P nc. 4. CocraeHsle qacrh.aBTor,,,to6nn uxoro KoHAH tlroHepa.
1 - Kounpeccop c-3neKrpoMarHnrxori rry$roi,
2 - Kongexcarop,
3 - Hcnapurenu,
4 - Pacur,rpurensxsrri KnanaH Hnn pacuHpHTenbHaff rpy6ra,
5 - Pecraaep-ocyuHrenr- nnu aKKyMyrrsrop,
6, 7 -Tpy6onposotqbt c $nruxraun x cepBHcHbtMH uJryqepaMr,
8 - Benrnnnrop oxlraxAeHr4n,
9, 10 - Sneuerrur aBToMarHKn: Aarv.nnu !{ npegoxpaHrrerbHbre ycrpoficrea.

KOMNPECCOP

Pnc. 5. Br,rg axcNanbHo-noplrtHeBoro Ko M n peccopa
B pa3pe3e.

Konanpeccop RBnFercF rnaBHbtM greMeHT(
chcTeMbr KoHAht-{r4oHhpoBaHhff h cny}Kt4T A.
cxarha rasooOpasHoro xJlagareHTa Hh3KC
AaBneHnF n o6ecneqeHhr qrpKynnqun xfiat
reHTa B chcreMe {xupxnfi xJlapareHr BbteeAer
crpon KoMnpeccop, nosroMy e cficreire AK r
[qecTBytoT SneMeHTbt, npengTcTByrot{he nor
AaHUrc XTAKOTO xna.qareHTa B KoMnpecco
l4n,teprcs 6onee 40 paennvnbtx rhnoB KoMnp€
copoB, KoTopbte hcnon$yprce ceroAHfl, HO H:
6onuuree pacnpocrpaHeHue nonyqhnh nopui-
Bbre H poropHo - nonacrHble. f lpneog KoMnpi
copa ocytqecTBnFercfi nphBoAHbtM peMHeM
ABhrareflt aatonao6Nns qepe3 oneKTpoMarHl
Hyro ruyQry. Kounpeccop "or6r,rpaer" or gBrr
Tens or 1,5 Ao 5 n.c. volrlHocrlr.

CMasxa rpyt{t4xcs qacreri KoMnpeccopa of
rJ-lecTBngeTCF CneqilanbHbtM KoMnpeccopHt
MacnoM, KoTOpOe pacTBopeHo B xnaAareHTe.
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KoHAexcarop B$rqyuHoro oxnaxAeHhn - BaxHefilurafi sneMeHT o4^creMbr AK, xoropufi cnprrr AJrff orBoAa re-
T::]^-::fflf-'{L'1-"onofrnunoio-aFeHra " 

o*pyo,r"o,ayo 
"J"nv 

Osgernaanocru pa6orur ecefi cyicreMbr 3a-qacryP onpeAenFercn s$$errraaHocrbto tennoo6raena KoH,qeHcaropa, qro raK xe MoxercKa3arbc',Ha pa6ore rnpoAotDru4TeflbHocrH cpoKa cnpr6u raKHX ocHoBHbtx H Aoporocronr,r-p4x oneMeHroB cr4creMbr AK xax *o"ip"""op.B cucreMe KoHAt4ql'roHilpoBaHuq npnMeHslor KoHAeHcaropbr c KoHBe*rr""ri" roag-yrrr," ox'.rax'eHhe M nnu cnpt4HyAlrrenbHblM ABl4xeHheM Bo3AyuJHoro noroKa. flnn yaennvexran eQ$etrreHo&r-n renrrocbeMa KoHAeHca-Topbl n3roraBnhBaloT B BnAe 3MeeBnKa c AononHurenbHbtM nrracrhH.taruirra ope6penuena.
Ha npornxeHhh ceMr4Aecqrbtx KoHAeHcaropbr H3roraBnnBanv t,t3 MeAHbtx rpy6or Kpyrnoro ceqeHrff c an|gMh-HHeBblM opeOpexneu. Ognosper,,teHHo BerrLlcb t4ccfleAoBaHhn no ynyr{uJeHhp oxnax4apu{erZ cnoco6Hocr6 KoH_

AeHcaropoB orsecognutx K nnoqaAh noBepxHocrt4 KoH.qeHcaropa. b pesynurare orhx r4ccfleAoaanillz 6srn paepa-6orax KoHAeHc€lrop no4o6nufr hcnaphrenrc. coepenaexxufi antouyrHheeurfr cepnaHrhHHurfr xoxgeHcarop HMeernflou{aAb na 70o/o 6onuue qeM ero npeAuecrBeHHrKt4 h FBnFercF 50% ner,.{e npil raKhx xe xapaKreprcrrrax. f'loKOHCTpyKqht4 KOHAeHCaropbl Bo3AyuJHOrO OxnaxAeHrfl nphMeHFeMHe B cilcreMe AK uoxxo -""ar+rqrpoBarbno rpeM rpynnaM:

1 . Pe6pncro-rpy6varure c nnacrhHqarsrn,tr pe6pauu ;
2. Cepnanrnnno-pe6pncrue;

3. Mnoroxogoeure (rcnonb3yeMbte B Hacronulee apervrr).
B nocnegnee BpeMF sce 6onuuJefi nonynnptrocrbtcl nonusylorcq raK HasbrBaeMbre yHilBepcanbHHe KoHAeHca-Topbl, l'tMepu{he HecKonsxo xar6onee pacnpocrpaHeHHbtx rHnopasMepoB r,r no3Bonfft11u.lhe ycraHoB4rb KoHAeH-carop Ha lurarHoe Mecro npaKTt4t{ecKh e n}o6oft aero^4o6nns (crorn,tocru raKhx KoHgeHcaropoB cocraanqer 10-20% ot crohMocrl'l opxrnHanbHbtx 3aBo.qcKrax). Kporrre roro, 6onuluan qacrb sl4x KoHAeHcaropoB BbrnonHeHa il3naryHn' Marepi4ana o6naAapulero nyqulrlMt4 aHrHKoppo3l4oHHbrM14 ceofrcreaMn qeu anpuyrxr,rrl.

Pe6po

Tpy6ra

Pnc- 6.1 . Koxgexcarop pe6pracro-rpy6varurft c nnacrn Hqarbr M H pe6pa r",,a.

l-aroo6parxui
xonoAunsxsri
ATEHT

K KOMnpeCCOpy

rnanaHa

Pe6po

Tpy6xa

Puc. 6.3. Kongexcarop MHoroxogoeofi .
Pnc. 6.2. Koxgexcarop cepnaHTr.rxxo-pe6pucrulfi .

hCNAPHTETIb

hcnapurenu - 3To renfloo6naexxutti annapar, npeAHa3Haqesxuri Anff nepegaqh rennorbr or canoHa aBroMo-R , . - -  -vnrrx KhntluleMy xonoAhnbHoMy areHry, TeM CaMblM Hcnapnrenb norflou{aer BbtAenf,}onlyocg Tennory h3 oxnax-AaeMoro npocrpaHcraa. vlcnapnrenh tnsroraenrBalor u3 antoMHHHs 143-3a ero Sn:nuecKnx xapaKrepucrhK, Beca h
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, He BbtcoKoil crontlocrh no cpaBHeHhP c ApyrhMh MarepnanaMr4- I9llPi1"-li1"gl::i:i,npqr{Ho,crH :a,mK xe
annaparbt c ecrecrBeHHblM KoHBeKThBHbtM rennoo6nreHoM t4 c npnHygtlTeflbHbtM KoHB9KTHBHbIM TennoooMeHoM

l-lo xoHcrpyrqhh ncnaphrenh hc.nonb3yeMble'B ct4creMax AK naoxHo pgsgenraru Ha qerblpe ocHoBHble rpynnbl:

' 1. Pe6pucro-rpy6varute c nflocKt4Mr pe6paun;

2. CepnanrurHo-pe6prcrute;

3. Muorocnoft Ho-nnactuHqarble "ST" runa;

4. MsorocnofrHo-nnacrnHqarble "MS" rrna.

Puc. 7 .1. l,lcnapnrenu pe6pncro-rpy6varulfi
c nnocKHM14 pe6paur.

Pnc.7.3. Hcnaprarenb MHorocnoixo-nnacrux.rarstf i  Puc.7.4. Hcnapnrenb MHorocnoIxo-nnacrnrqar
, ,ST" THna, 

, ,MS" THna.

Pe6puCrO-rpy6varure ilcnaphTenH - nonyqrnil [uhpoKoe pacnpocrpaHeHne Ha nporflxeHhn HecKoIbKl4x g(

tunetnil. OrxdqarenuHo Hr43Kan cror,jMocrb sroro BhAa ucnaprrenefr o6ucxser ror $arr, vto gaHnutti trn

naparoB t4cnon$yercfl B aBToMo6hnqx. Bo r'rnoxecrBe eBponeficxux aero[4o6rnei npoAonxa]or hcnonb3oE
ganxuri Trn hcnaprreneti.

CepnanrnuHo-pe6pracrue hcnaprrenn 6srnn paspa6oranut e 70-x rogax B orBer na rpe6oeaHhfl aBronp'

eograrenefr ynyr{ulr,1Tb xapaKrephcrt4Kl4 oxlra44eHuff orHocilTenbHo noBepxHocr!4 ficnapilrenn. flanxuta run h(

prrenei nonyvran ulHpoKoe pacnpocrpaHeHhe y Aecrpanrfrcxnx aeronporaaogrrenefi.

MnorocnoriHo-nnacryHqarbte Llcnapnrenvl lana "ST" B ocHoBHoM ucnonb3ylorcn a Aecrpanvn v B HecKont

crpaHax lOro-Bocro,{notZ Astttt 3a npegenaun ffnosnn.

Mxorocnofrno-nnacruHqarbte Hcnapurenvl runa "MS" - oro hcnapArenv HoBoro noKoneHhn 6onee e$$ex

nurrl .leu ero npeAtuecrBeHHHKh. 3ror rrn annapara nonyqilT ul4poKoe pacnpocrpaHeHile qepe3 ABa hnv rpt

Aa, BBHAy ero 6onee BblcoKr4x renno$nsrqecKux xapaKTephcrt4K u MeHbulero KonnqecrBa Marephana neo6x
MOrO Anfl npor3BoAcTBa.

P nc. 7 .2. [4cn apnren b cepnaHrH xno'pe6 pn crcl li '
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{',Ter"rnep"wpt noeepxHocnt t4cnapurens AonxHa' obrTb onusxa K TeMneparype 3aMep3aHhfl BoAbl, Ho He

1*rinxe 
,ee, uHaqe Ha Ltcnaphrene 6yger oOpiro""i

neA;,rtTo 3aTpyAHhT gBhxeHue Bo3Ayxa h ne-,, pefiaet renna xflagareHry (o6urvno reMneparypa no-
BepxHocrr ncnaprrens Haxoghrcff a npegenax or 2
go 8 rpagycoB no llxane |lenso,tn).

':', - ,KoHTponb 3a reuneparypofi ocyqecrBnnercfi
'. nr6o c noMotqbto OannoH.{ilxa repMoAaTr{HKa, Koro-

purra ycraHoBneH Ha eurxogxorZ rpy6xe ncnapu-rene,
nn6o c noMou-lblo repMopene Hflh .qarqnKoB .edBno:
H14fl, Koropbte orKntoqator oneKTpoMarHhrHyro My$ry
KOMnpeccopa.

hcnapmrenu 3aKpbrr repuernvxLtM KoxyxoM, BHyr-
peHHee npocTpaHCTBO KOTOpOTo HMeer noBbt[rJeHHyro
BflaxHocrb, nosroMy nph onpeAeneHHbtx ycnoBhex Ha
Hcnapl4Tene Moryr pa3BHBaTbcF unrpo6ut u rpn6xn. BsroM cnyqae KoHAt'lquoHep craHoBl4Tcfl onacHblM Ang t{enoBexa. flnn ycrpaHeHhn nfleceHh, urxpo6oe n rpu6xoarcnapurenb cneAyer o-t{Hl4aTb c noMot{bn cneqhanbHblx cocraBoa. Ovraularolqhe cocraBbr ynaKoBaHbt B aopo-3onbHble 6annoHqrrr. ffnn ygo6crBa pa6orbr B TpyAHoAocrynHbrx Mecrax 6annoHqnxr hMetor AocraroqHo AltVH-Hyto r rn6Kyro rpy6ry.

PAC IX 14 P14TEN b H bI li Kfl ANAH
Pacurnprrenunufi KnanaH - ycrpoficrao Anq perynnpoBaHun KonhqecrBa xfiaAareHTa, nocrynapu{ero B fic-napnrenb (ero eqd Ha3blBator repMoperynrpyroulrafi eenrrnu). Bseuxrri Br4A pacur4pr4renbHoro KflanaHa no-KasaH Ha puc. 8.2.
Pacuuprrenunutti xnanaH FBnsercn rqpocceneM nepeMeHHoro ceqeHils. pacu:nprrefibHbs4 ManaH ycraHaB-

flhBaercn Ha rcnapnrene ('lar4e B canoHe, pexe B MoropHoM orcexe) ua exogHorZ rpy6xe Hcnapyreng.

Kanrnnnptan

Pnc. 8.1. Pacunpnrensrsrfi KnanaH.

KAJII{NN'IPIIASI TPYEKA

TEPMO.qATqHK

Bbrxo.q

Prc. 9. Ycrpoftcreo pacunpnrenbHoro KnanaHa. Puc. 8.2. Bneurxri BHA pacuJnpnrenbHoro
KnanaHa.

ry-rr-.!Br{r|@
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,Qeuoxrax pacuJt4phrenbHoro KnanaHa cBF3aH co 3HaqurenbHbrMt4 crroxtlocreMr,i BcnegcrBre pas6opxr4 qacrh
canoHa.

Eannou repMoAarqt4Ka HaxoAr4rc B TepMoKoHraKre c rpy6xoil, 
"o*oniu{"n 

h3 [cnapr4renn. BHyrpra 6annoxa,
KanmnnepHofr rpyoxr,l n cnnu$oxa HaxoAr4Tcs ras xono,qhnbHoro areHTa R12.

['lpu noeuu.teHnr reMneparypbr asrxo4Hofi rpy6xra Hcnaphrenn AaBneHue xflaAareHra R12 e repMoAar\.{hKe
yBenhqnBaercn n crns$oH pacrff rrBaercf, .

flxo cnns$oHa qepe3 Tr,ry Aalnr Ha luaphK (unn urny), xoropsrfi nepeMeqaf,cb yBen]4qhBaer noroK vra.qareH-
ra' npoxo{eu{ero qepe3 pacuJrlpilTenuHsrfr KflanaH, Bbr3HBae noHuxeHile reMneparyput aurxogxoft rpy6xra n ucna.
phrefis.,Qaanexnn xnaAareHra R1 2 a repMogarqfiKe yMeHbtuaercn, cnnuSox cxnuaercn - u.JapHK nepeKpbtBael
Apoccen b, Bbt3bt Bafl yM eH b[!eH fi e noToKa xnaiqa reHra.

PACIIJT4PHTE'I bHAF TPY6 KA

Pacu-tnprreflbHan rpy6xa cryxnT ApocceneM nocrosHHoro ceqeHhfi, pa3Hocrb AaBfieHHn KoHA,eHcaLlHr4 |
KhneHfitl xnaAareHTa COSgaercn sa cqer rhApaBfihqecKoro conpoThBneHhg no ecefi AnHHe.

KoHcrpyrrneHo cocronT t43 Kopnyca, Ha KoropoM HaxoAercfl pe3hHoBbte Konbqa, cerqaruli $rnurp ra rpy6x:

nocroFHHoro AhaMerpa. Pasuepu pacurhpilTenuxotZ rpy6xtt, a raoKe e6 nponycxsan cnoco6xocru o6ecneqhBar
pacvdruuti pexrM npoxo4eHile xnaAareHTa B KonilqecrBe paBHoM Maccoeoi npoh3Bogr4reflbHocn4 KoMnpecc,.
pa cficreMbl AK. YcranaBnhBaercn BHyrph rpy6onpoeoAa Ao hcnapnrenfr (vau1e B MoropHoM orcexe).

Pacurpltrenuxste rpy6xr{, ycraHaBnfiBaeMbre a rpy6onpoBoAe aBToMo6vtneh pa3nHqHblx MapoK, r.lMeor BHy
peHHfie rpy6xr pa3rhtiHoro AhaMerpa. ,Qnn roro qro6st He nfrarbcg npr MoHTaxe h AeMoHraxe crcreria Ai
pacur{prrenuuute rpy6rn hMepr pa:uuti qBer Kopnyca, nooroMy npr peMoHTe BcerAa npor3BoAt4re 3aMelr
pacurphrensHorZ rpy6xn I coorBercrBun c ee LlBeroM.

Pt'tc. 10. PacurpnrenbHble rpy6xn pa3Hbrx l4BeroB c npncnoco6neHreu AJ1R H3BneqeHHs
nx ns rpy6onpoBoga.

/ flA2

r)ffi



Pnc. 11.1. Pecueep ocyulr,lrerb.

Puc. I i.2. Arryuynnrop.

7

nrr XH-9.
Ha nexomopux uodennx pecueepoe-ocywumened Mox<em

naxodumtcs npedoxpauumentuatt KnanaH c neexonnaexoit
ecmaexoil. Ilpu noeatweHuu meMnepamypbt pecueepa do g0-
100'C acmaeKa nnaeumcfl u aecb xnadaeeum ebrnycKaemcfl e
ammocQepy.

AKKYMYIIflTOP
Arxyuynnrop-ycrpoicrao cxoAHoe no BHeurHeMy Br,tAy c pe-

cuBepoM-ocyulrTeneM, Ho B oTflr4qh]4 oT nocneAHero ycTaHaB-
nuBaeTcfl nocne hcnaprTenn h cnyxhT Ans 3au{hTbt oT nona-
naHun B KoMnpeccop xunKoro' xr'taAareHTa, npeAoTBpau.lafl
rHApoyAap.

Arc<yr',rynnrop BbtrronHfleT pofib Tennoo6MeHHhKa, B KoTopoM
nponcxqgm AoilcnapeHile )KuAKoro xna,qareHra. Arc<ynaynnrop aur
nonHf,er eu{6 r,t AononHxTenunure Synquh - ocy.ueHre r $rnur-
pall9ilo xnaAareHTa.

Ha ropnyce aKKyMynFTopa Morfr ycraHaBfluBarbcn AarqnKh
AaBneHuF (xusxoro).

Oupuur-npon3BoAr,trenil sfl eMeHToB chcreMbt KoHgl4qt4oHh-
poBaHhs peKoMeHAytoT npoh3Bo.qhrb 3aMeHy pecHBepa-
ocyulurenn u aKKyMynnropa qepe3 70.000 rrauns npo6era vnvl
qepe3 5-6 ner sKcnnyaraqnh.

AEMnOEP (PE3OHATOP)

Auor4a Ha rpy6onpoBo.qe chcreMu AK ycranaanuBalorcq
geun$epu hnil no ApyroMy p$oHaropu (rnyr.ur,rrenra). Oxra rr,to-
ryr HaxoAtlTcfl Ha KaK HarHerarcuqeft, TaK h Ha BcacbtBarc-
u{er i  cropoxax, o6stvxo e6ntash KoMnpeccopa.

f lpegHasxaqeHbt Arrf ,  cHrxeHnfl  pe3oHaHcHbrx FBneHnri ,
Bbr3brBatou{t4x eu6paLlru sneMeHToe crcreMur AK.
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IIPECI{B EP'-'OGylll H 1 EY| 5 ; tllt':i{#l*'i :, - ::r: :,:r .'
ir"j; :Pechgep-ocytxt4Tenb' -'gro rycrpoficreo, cnyxaulee AnF

nornoqeHhfl Bnaru H3 xna,qareHTa H npeAoxpaHeHHe pactul4_
phTenbHoro KnanaHa oT 3aMep3aHHg B Xen,| eo4ur, xpaHeHHF
qacrlt xonogrnbHoro areHTa, $nnurpaqltrc ero or MenKux npr_
uecefi. B peo,reepocyulhrenb BcrpauBarcT cMorpoBoe oKHo
Ans KoHTponr 3a KonhqecrBgg ,' xnaflarexra. pecnaep_
ocyrlnrens ycraHaBnnBaercn na rpy6onpoBoge nocne KoHAeH-
mTopa nepeA ucnapHreneM.

Ha Kopnyce pect4Bepa-ocytrnrens Moryr ycraHaBnn-
BaTbcF AaTqhKh .qaBneHhf i  .

B Hyrpu Kop nyca pecil Be pa-ocyru Hrens HaxoAr,lrcfi ei rr,t xocrs c
agcopbeHroM - Beu-lecrBoM, oquulatou{t4M xraAareHr or Bnarh
H KfiCNOT,

Agcop6enrut h Me or nophcryp Kpr4crann ilqecKyro crpyKrypy,
lrenu.{anuJile nopbt coe.quHeHbt y3Kt4Mt4 KaHaflaMh. Enarogapr
raxori crpyrrype Bo3HhKaer rs6nparenbHae agcop6qun, r.e. s
nonocTb nop npoHr4Kapr nillrjb Te lroneKynbt, pa3Mep KoTopbtx
MeHbue AfiaMerpa KaHanoB. flogrouy Bcq aKrLlBHas noBepx-
Hocrb 14 o6rdr'a nop Hcnonusylorcs Anr yAepxaHnfl MoneKyn
Bo,qbr,t4 He 3acopntorcs npoquMh BelqecrBaun c 6onee xpyn-
HbtMt4 MoneKynaMil (e vacrxocrn, $peoxor'r n rraacnou).

B xaqecree agcop6eHroB hcnonusyrcT crnhKareflb, aKrnB-
Hyro oKhcb anoMhHuq, qeonhrb! NaA, NaAm. B cncreruax c
xflaAareHTor'a R134a B KaqecTBe ocyruhTenF hcnonb3yrcT qeo-
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Puc. 12.1. Cxeua coeAHHeHHn rpy6onpoBoAoB.
1 -npyxuxa,
2 - ynnorxnrenbHbre KoneqKH.

Puc.12.2. Cneqnanunure uy$rur gnn rpy6onpoBoAoB, npr-
MeHReMbtx Ha HeKoropbtx aBToMo 6unax ("a uepr raxqax").

' '  ' :
Hexoropste aMepnKaHcKHe aeroN4o6hnm

(FORD), o r? loK€ chcreMbt .KoHAl'ltlt4oHl4poBa-
Hr4e agronao6nnefi uogeneil VOLVO,
HYUNDAI t4Metor cnequanbHble KoHcrpyKtlnt4
coeAhHeHus rpy6onpoaogoe, cMorpnTe
pnc.12.

,[nn pasreghHeHhn groro coeghHeHun He-
o6xognuo HanhqLle cneqhanbHoro nprcno
co6nexug. l

fiopnAox pa6orut no pa3beArHeHhlo rpy6o-
npoBogoB srhM npncnoco6negrena:

A - naAers nprcnoco6nexre
Ha coeAHHeHhe;
B - saxpurrb nphcnoco6nenue n cABt Hy'
ero no HanpaBneHHK) cTpeflK,1;

L@
C - nornnyrs rpy6rr B pa3Hble cropoHbt;
D - cHiru nprcnoco6nenre
c rpy6onpoaoga.

PAEOTbT nO AHATHOCT]4KE H 3AnPABKE ABTOMOETflbHOTO
KOHAT4TIT4OHEPA (AK)

Beegenne

Pa6ora Macrepa no AnarHocrnKe ta 3anpaBKe chcreMbt AK gaxnpqaerce B:
- AharHocrl4xe cncreuur AK;
' 3anpaBKe xnagareHTona cncreruu AK;
- KoHrpone pa6orsr o4creMu AK nocne AuarHocrt4Kt4 ta 3anpaBKil;
- onpepefleHuh HexcnpaBHocrh a pa6org cncren,tut AK;
- 3aMeHe HercnpaBHbrx gneMeHToe.cucreMu AK;
- aupa6orxe peKoMeHrqaqnn aBToBnagenbrly no 3aMeHe gfleMeHToB ct4creMbt AK npn HeBo3MoxHocrt4 ca
crorrenbHofr saNaeHur;
- aupa6orxe peKoMeHAaqrH aBToBnagenbqy no npoSnnaKrhKe cilcrerr,tut AK Ann yBenni{eHrF cpoKa ee pa
6oru.

Pa6ora Hoc!,lr cegoxxurfi xapaKrep - HaqhHaF c KoHqa Mqpra noroK aBroMo6rnefi, rpebyroulnx 3anpaBKh
pesKo yBenrqhBaerctr, Aocrrran nuKa B nrcHe N 3areM nflaBHo yMeHbuJaercs K KoHqy aBrycra. Pa6orut B ocr€
Hoe BpeMF roga HocFT B ocHoBHoM onn3ogtlqecxrfr xaparrep.

Konhqecreo aero[4o6]4nei, o6cny>rnBaeMbrx oAHr4M MacrepoM B TeqeHhta AHR Moxer Aocrnrarb AecerKa ti
nee, nogroMy ece pa6orbt HaAo npoh3BoAr4Tu 6urcrpo (ennoru .qo aBToMarrsua), Ho KaqecrBeHHo, nocrot
KoHrponhpya cBoH Aefr crers.


