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NMPEANCINOBUE

B kHUre npuBegeHbl CUCTEMaTU3MPOBaHHbIE MaTepuanbl, NMo3Bonsiowye Hambornee MOfIHO U BCECTOPOHHE PacCMOTPEeTb
0COBEHHOCTU KOHCTPYKLUMM U TEXHUYECKOW aKcnnyaTaummn kapbropatopos Tuna «O3o0H» mogenen OAA3-2105 u -2107 u ux
MoanduKaLmin.

CoBpeMmeHHbI kapbtopaTop npeacTaBnsieT cobon CroxHbIn npubop, obecneuvmBalownii OAHOBPEMEHHOE [03MpoBaHWe
TONMMBA, €ro UcrnapeHve 1 nepeMeLlrBaHve ¢ BO34yXOM, a 3aTeM rnoaady TOMMMBO-BO3AYLLHOM CMECU B LMNUHAPLI ABUraTens.
Ero oTHocAT k unicny Hanbonee BaXHbIX U CIIOXHbIX 31IEMEHTOB CUCTEMbI MUTAHWUSA ABUraTeNsi C UCKPOBBIM 3aXXKUraHWeM.

Haunbornbluee pacnpocTpaHeHue nomnyymnv MHOrokaMepHble kapbropaTopbl ¢ nocrefoBaTernbHbLIM OTKPLITUEM APOCCENbHBIX
3acnoHok. OHu obecneunBatoT Havbornee kayecTBeHHOE W OnMTMManbHoe cmeceobpa3oBaHWe B COOTBETCTBUAM C pexvMmamu
paboTbl ABUraTensl, YeM B 3HAUMTENbHOW CTENEeHW YAOBMETBOPSIOT TPeOOBaHMSIM CYLLUECTBYIOLMX U NEPCMNEKTUBHBIX HOPM
TOKCUYHOCTM oTpaboTaBsLumnx rasos (OI) 1 TONMBHON 3KOHOMUYHOCTMU.

OCHOBHOE MPOM3BOACTBO OTEYECTBEHHbLIX KapblopaTopoB NErkoBbix aBTOMOGWUNEN cocpeaoTodeHo Ha OuMuTpoBrpaackom
aBToarperatHom (OAA3) n C.-MNeTepbyprckom kapblopaTopHo-apmaTtypHoM (AO «MeKAP») 3aBoaax.

TeHAeHUMs pa3BUTWSI U COBEPLUEHCTBOBAHUS Kap6lopaTOpoOB B COBPEMEHHbIX YCIIOBUSX aBTOMOGUnuU3aumn obycrioBrneHa
yXecToveHneM TpeboBaHMin K 3KONOrMYEeCKol 1 TONIIMBHO-3KOHOMUYECKOW 9(PPEKTUBHOCTMN NErKOBLIX aBTOMOGUMEN.

[lo HepaBHero BpeMeHn MeToAbl HOPMUPOBAHUSI U HOPMbI BbIBpOCca BpeaHbIX BELLUECTB B PasnnyHbIX CTpaHax CyLLeCTBEHHO
pasnuyanucb. C 1993 r. B cTpaHax EBponeiickoro coto3a HopMbl Ha Bblibpoc okucu yrnepoga (CO), yrnesogoponos (CH) u
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cymmy CH + okucb asota (NO) ans asTomo6uneit nonHon maccoi Ao 2500 Kr yCTaHOBMNEHb! €4MHbIMM, T.€. OHU He 3aBUCST OT
paboyero ob6bema asuratens. Hopmel Bbibpoca BpeaHbix BewecTs ¢ 1996 r. coctaenstot: CO — 2 r/km, CH + NO — 0,5 r/km, a
TONMMBHbIE UCNapeHust — 2 r/kM. [103TOMy coBpeMeHHbIe kapbropaTopbl ocHaLLaOT OYHKLMOHANBHLIMUA U AOMOMHUTENbHBIMU
ycTporictBamu, obecneumBatommn acbdekTuBHyl0o 1 GecnepeboitHyio paboTy ABuratens, u npexne BCEro Ha pexumax
aktneHoro (AXX) 1 npuHyamTensHoro xonoctoro xoaa (MXX), T.e. Ha Hanbonee TOKCUYHBIX pexuMax paboTbl ABuraTens.

[nsi coBpeMeHHbIX KOHCTPYKLMIA KapGlopaTopoB XapakTEPHO MPUMEHEHWE CIOXHBIX (DYHKLMOHAMNbHBLIX CUCTEM U Y3O0B, Yn-
paBrsieMbIX C MOMOLLbIO CPeACTB 3MeKTPoHUKK. [MpoLecckl cmeceobpasoBaHus U [03MPOBaHMSt TONMUBA B Takux kapbiopa-
TOopax UMeloT psn crneundmryeckmx ocobeHHocTel. Hanunume aneKTPoHHbIX aMeMeHTOB U cucTem B kapbropaTope TpebyeT
rny6oKoro 3HaHUsi 0COBEHHOCTEN KOHCTPYKLIMM U BbICOKOW TEXHUYECKON KyNbTypbl, NO3BOMSAIOLLMX PAaMOTHO 3KCMnyaTuposaTb
3TO BbICOKOTOYHOE YCTPOWCTBO. M03TOMY BOMPOCHI BbIMOMHEHUS TPeOOBaHWI NPaBUIbHOW 3KCMnyaTauum kapbiopaTopoB u
MOBbILLEHUS MX PaboTOCNOCOBHOCTH B COBPEMEHHBIX YCIOBUSIX UCKMHOUMTENBHO aKTyarbHbl.

B cTpykType nerkoBoro napka aBToMobunen cTpaHbl 3Ha4MTENbHOE pacnpocTpaHeHne nonyunnu «Kurynu» BA3-2105,
-2107, -21063, «HuBa-21122» n «Mocksuu» A3J1K-2140, -2140SL, -2141-01,

-21412-01, -2335, -23352 1 nx Moandukaumm, ocHalleHHble kapbtopatopamun JAA3-2105 u -2107, N3BECTHLIMY NOA YCIOBHBLIM
Ha3BaHneM «O30H». B 3aBUCMMOCTM OT NPUMEHAEMOCTMN Ha ABUraTene Toro Un MHOro aBTOMOGUMSA OHM PasNUYaloTCs TOMNbKO
pa3Mepamu NMPOXOLHbIX CEYEHWIA FMaBHbIX BO3AYLUHbLIX KaHAMNOB, a Takke TONMUBHbLIX M BO3AYLUHbIX XUKIEPOB.

[-p TexH. Hayk B.U. EpoxoB

NMABA 1. OBLUME CBEOEHUA U PEXUMbI PABOTbl KAPBIOPATOPA

MpuroToBneHne roptoven cmecwu, OCyLLeCTBNsSeMOe MyTeM OAHOBPEMEHHOW nodayu TonnueBa M BO34yXa B YCTPOWCTBO,
pacnonoXxeHHoe BHe UMnuHApa ABuratend, Ha3biBaloT Kapﬁropaumeﬁ. MpaBunbHas opraHnsaumsi NpPoLEeccoB Kap6r0pau,vw|
OKasblBaeT 3aMeTHOe BIIAHME Ha NnokasaTenun pa60TbI apurartens.

1.1. O6wmue ceeoernusn

CewmelicTBo kapbiopaTtopoB Tuna «O30H» HacuuTbiBaeT ABe 6a3oBble MoAenu U ceMb UX MoauduvKauuii pasnuyHomn
KOMMNneKTauum.

Bce moandvkaumm kap6biopatopoB cemenictea JAA3 OOHOTUMHBI: AByXKamepHble, ABYX AWddy30pHble, C NajaoLmm no-
TOKOM rOptoYel CMecu U MHeBMaTUYECKUM TOPMOXEHUEM TonmBa, cbanaHCMpoBaHHONW MOMMNABKOBOW KamMepoW, 3aKpbITON pe-
rynupyemoii CUCTEMOI BEHTUNALMM KapTepa U C nocrefoBaTenbHbIM OTKPbITUEM APOCCENbHbBIX 3aCIIOHOK.

MapkupoBka kapGtopaTopa, Hanpumep 2105-1107010-10, BkntovaeT Homep mogenu (2105), ceMu3HauHbI YepTEXHbI

Homep (1107010) n panee yepe3 aecuc ase umdpsbl (10), ykasbiBaoLMe HAa KOHCTPYKTUBHYO OCOBEHHOCTb, T.€. KOMMNJeKTa-
umio kapbiopatopa. Mop komnnekTauuer crnefyeT NOHMMATb pasfMyYHble NMPUMEHsIEMble YCTPOWCTBA M CUCTEMbI: KranaH
pa3banaHcypoBKM MOMNaBkoBOW kKamepbl (y kapbiopaTtopoB Mogenen 2101, 2103), akoHOMan3ep NpUHyAUTENbHOrO XONoCcToro
XOAa C 3MeKTpoMarHUTHbIM knanaHom (2108), aBTOHOMHas cucTeMa XOflocToro xopaa 6e3 akoHomawn3epa NpUHYAUTENbHOro
xonoctoro xoga (2105-20, 2107-20), aKOHOMan3ep MPUHYAWUTENbHOrO XOMOCTOro Xo4a C MHEBMOKNanaHoM W aBTOHOMHOW
cucTemMon xonoctoro xogda (2105, 2107), aneKTPOMarHUTHbBIN KnanaH, 3akpbiBalowuin TONMMBHBIA XUKNEpP XOMNOCTOro Xoaa
(2103, 2106, 2107-10 u Ap.), cucTema nogorpeBa Koprnyca ApoccernbHbiX 3acnoHok(2101,2103,2106,2108,21081 wn ap.),
aBTOMaTU4eckoe nyckoBoe ycTponcTeo (2105-40, 2107-40), oTGOp yNpaBnsioLLErO pa3pexeHus ans pacnpene-
NUTENsi 3aXuraHusa ¢ BakyyMHbIM koppekTopoMm (2105, 2107, 2107-20), orpaHM4MTeny Xo4a BMHTOB KONMMYECTBa U KavecTBa
roptoyew cmecu (2101-03, 2105, 2107 v gp.), cuctema NpuoTKPbIBaHNA APOCCENbHOWM 3aCMNOHKM Ha pexuMax NpUHyANTENbHOroO
xonocToro xoaa (2106-80, 2107-80), cuctema nepenycka Tonnvea B TONMBHLIN 6ak U agcopbupytollee yctpoiicteo (2105-30,
2107-30), BUHT NPOM3BOACTBEHHOW NOACTPOWKM nepexodHoun cuctembl (2105, 2106, 2107 u ap.), NTHEBMONPUBOL, BTOPUYHOMN
Kamepbl, a Taloke MUKponepekryaTenb.

Kap6topaTtop JAA3-2103-1107010 npegHasHaveH anst astomobunen BA3-2103, -2106 Bbinycka 1972-1974 rr., Ha KOTOPbIX
yCTaHOBMEHbI pacrnpeaenuTeny 3axuraHus nepsoro Bbinycka 6e3 Bakyym-koppektopa. C 1974 no 1976 r. Ha aBTOMOGWNSIX
BA3-2106 ctanu ycrtaHaBnveaTtb kap6ropatopbl JAA3-2103-110710-01, ac 1976 no 1980r. —JAA3-2106-1107010.

Kap6topaTop mogenu 2103 otnuyaetcs oT kap6iopaTtopa moaeny 2101 ycTaHOBKOW 3NEKTPOMarHUTHOrO 3aropHOro Knanaxa
B CYCTEME XOJI0CTOro X0Aa Y HEKOTOPLIMU TEXHUYECKUMU AaHHBIMU.

Kap6topaTtopbl mogenen 2101, 2103 n 2106 u nx moaudumkaumm ans asTomobunern cemenctaa «Kurynu» nonyymnu Lwmpo-
KOoe pacrpocTpaHeHue. B HacTosilee BpeMsi OHU CHSITbl C Mpou3BoAcTBa. OfHako B 3KCniyaTauuu elle HaxoAUTCsl 3Hauu-
TenbHas Ux YacTb. B npouecce coBepLUEHCTBOBaHUSA KOHCTPYKLMIA 3TX KapbiopaTopoB paspaboTtaHbl mogenu 2105 n 2107.

Kap6iopaTtopbl mogenen AAA3-2105 u -2107 Bbinyckatotcst ¢ 1980 r. u no Hactosilee Bpemsi. MpuHUMNUanbHbLIM OTn-
yMem 3TMX KapblopaTopoB OT paHee BbiMyCKaeMbIX SBMSETCH HanMuMe B UX KOHCTPYKLUMU aBTOHOMHOMW CUCTEMbI XONOCTOro
xofa, NMHeBMOMPMBOAA APOCCENbHOM 3aCMOHKU BTOPUYHOW KaMepbl, SKOHOMain3epa MpUHYAWTENbHOro XONocToro xoda W
MUKpOnepekroyaTens.

OTu kapbropatopbl NpegHasHayeHbl Ans aBTomobunein BA3 knaccuyeckon KOMMOHOBKW (3aQHENPUBOAHbLIE, C NepeaHUM
pacnonoxeHnem asuratens). KapoiopaTtopbel JAA3-2105 1 -2107 mexay cobol pasnuyaroTcsa pasmepammn NPOXOAHbIX CeYeHUi

Masa 1. O6Lwme cBefeHuUst u pexumMbl paboTbl kap6lopaTopa
rMaBHbIX BO3AYLUHbIX KAHAMOB, @ TaKKe TOMMMBHBLIX 1 BO3AYLUHbIX XMKIIEPOB U paccuuTaHbl 4518 UCMOSb30BaHUA Ha ABUraTensx

paboymm o6bemom 1,2-1,3 n 1,45-1,6 n cooTBeTCTBEHHO (Tabn.1).

Mpy HeobxoanmocTn BCce Mmoandmkaumm kapbopaTtopoB Tuna «O30H» MOryT ObiTb yCTaHOBMEHbI Ha Noby Moaenb aBTOMO-
6unst BA3 ¢ geuratensimmn paboumm obbemom 1,2-1,6 n 6e3 nepeaenok n AopaboTok, HO C YY4ETOM NPaBUIIbHOTO COeAVNHEHUS
WTyLlepoB oTbopa M NoaBoAa pa3pexeHust ANsl ynpaBneHUs BaKyyMHbIM PEryrsiTOPOM OMEpPEXEHUs 3aKUraHust 1 KnanaHom
9KOHOMali3epa NPUHYANTENBHOIO XONOCTOro X0Aa Ha kapbiopaTope.

OpHako crnefyeT y4ecTb, YTO B AKCNIlyaTaumm Takasi 3aMeHa MOXeT COMNpoBOXAaTbCA
HEKOTOPbIMU HEXXenaTerbHbIMW NOCMEACTBUAMM (YBENUYEHME pacxoda TONNMBaA, npoBarnbl B paboTe ABUraTensi Ha HEKOTOPbIX
pexumMax u T.n.).
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Kap6topaTtopbl  [JAA3-2105-1107010 n -2107-1107010 npenHasHadeHbl Ans yCTaHOBKMU Ha auratenu BA3-2105 n -2107.
OpHako kap6topatop JAA3-2105-1107010 moxeT BbiTb ycTaHOBNEH 1 Ha asuratenu BA3-2101 n-21011 nocneHero Bbinycka,
pacnpefenuTenb 3aXuraHns KOTopbiX OCHaLLeH BakyyM-koppekTopoM. Kap6iopaTop 060pyaoBaH LUTYLLEPOM Afsi NOAKMIOUEHNS
BaKyyM-KOppeKTopa ¥ nmeeT o6eAHEHHYI0 PerynupoBKy MEpPBUYHON Kamepbl MO cpaBHeHuto C¢ kapbiopatopom [AA3-2105-

11070110-10, He UMetoLMM LUTYLIepa

oT6opa paspexeHus.

Ta6nuua 1. MpumeHsemocTb kap6iopaTopoB «O30H» U OCOBEHHOCTM UX KOHCTPYKLIMU

Mogenb aBTomobunsa (Mogene Asuratens
v ero pabouuit obbem, n)

Mogenb kap6iopaTopa

Komnnekraums kap6iopaTtopa

BA3-2103 (-2103; 1,45), BA3-21035 (-
BA3-21033 (-21011; 1,3, 6e3 Bakyym-
BA3-2103 (-2103; 1,45), BA3-21035 (-
BA3-21033 (-21011; 1,3),

BA3-21063 (-21011; 1,3, c Bakyym-
BA3-2104 (-2105, -21011; 1,3),

BA3-2105 (-2105,-21011; 1,3),
BA3-21072 (-2105; 1,3), BA3-21074 (-
BA3-2105 (-2105,-21011; 1,3)

BA3-2103 (-2103; 1,45; -2106; 1,6, Ge3
KoppekTopa)

BA3-21061 (-2103; 1,45), BA3-2103 (-
BA3-2106 (-2106; 1,5), BA3-21063 (-
BA3-2121 (-2106; 1,5, c Bakyym-
BAS3-2107 (-2103; 1,45)

BA3-2107 (-2103; 1,45), kommnnektauus

BA3-2107 (-2103; 1,45)

BA3-2107 (-2103; 1,45)
A3M1K-2140, A3IK-214031- (-4129; 1,5)

ABJIK-2140 (-4129; 1,5)
A3JIK-2141-01 (-2106; 1,5)

A3J1K-21412-01 (-331.10; 1,5)
A3MIK-214122(-3317; 1,7)

[AA3-2105-1107010-10
kapGtopatopa mogenu [OAA3-
OAA3-2105-1107020-20

[AAS3-2105-1107010

[AAS3-2105-1107010-40
[AAS3-2107-1107010-10
[AA3-2107-1107020-20
[AA3-2107-1107010

[AAS3-2107-1107010-30
[AA3-2107-1107010-40

[AAS3-2107-1107010-80
[AA3-2140-1107010

[AA3-2140-1107010-40
[AA3-2141-1107010

[AA3-2140-1107010-50
[AA3-2140-1107010-70

ACXX, nnag, nne3

ACXX, Nnag, nnes, OyP

ACXX, Nn2A, NnB3, OYP, 3MXX,
MK

ACXX, MN24, ArB3, OYP, 3MXX,
3K, CYMNB, CNTh
ACXX, Mn24. NnB3, 3MK, 3K

ACXX, mnz4, nnes, OYyP, MK,

ACXX, Mnag, OYP, ANXX, IBY, MM, 3K
ACXX, nnag, OYP, MM, 3MnxX, 3rkK,
CYNB,CNTB, NMNB3

ACXX, Mnag, OYP, MM, AMB3, 3MXX,
3bY

ACXX, nnag, OyP, cnaa

ACXX, Nnap, OYP, 3NXX, MM, 3MK,
nnes

ACXX, NMNB3, 3MxX, OYP, 3MK,
ACXX, nnag, OYP, MNB3, 3NXX, MM,
3bY

ACXX, OYP, NMMNB3, 3MNxX, MM,
ACXX, O4AP, MMNB3, 3MXX, MM,

YcnoBHble 0603HayYeHns: ACXX — aBTOHOMHas cuctema xornoctoro xoaa; MM20 — nHeBMonpuBo4 Apoccenb
HOW 3aCnoHKu BTOpuYHOM kamepsl; MMNB3 — nHeBMonpusoa Bo3ayLHomn 3acnoHku; OYP — oTt6op ynpasnsto
LLEro pa3pexeHus Ans Bakyym-koppektopa; SMNMXX — akoHoMain3ep NpUHYAUTENBHOMO XONOCTOro XoAa;

OBY — aneKTpoHHbIN 6510k ynpasnexus; MM — mukponepekntovatens; MK — anekTponHeBMaTUyeckuii kna
naH; AlNB3 — aBTOMaTMYeCKWI NpUBOA BO3AYLIHON 3acnoHku; CIMTB — cucTtema nepenycka Tonnvea B 6ak;
OMK — aneKkTpoMarH1THbI knanaH cuctembl xonocTtoro xoaa; CMA3 — cuctema NPMOTKPLIBAHUSA APOCCeb
HoM 3acnoHku; CYIMNB — cuctema ynaesnusaHus napos 6eH3unHa; OK — akoHocTaTt

KapGroparops! «O30H» Y CTPOIHCTBO, 9KCILTyaTalHsi, PEMOHT

TaGmuma 2. BinsiHue K Ha [oKa3aTeiu pa60TLI JBUTATEIA

KauecrBennas V3menenus nokasareneii paboTs! apuraresns, % Xapaxrepucruka paboTbt
XapaKTepUCTHKA CMECH Tlpenen MomuHocTs V aenbHbIi pacxoy | ABATaTels
HU3MECHEHMS a TOIUIMBA

Boraras 0,6-0,8 VMenbliaercs VBenuuuBaercs XJI0NKH B TIYIIUTENE,

(mepeoGorarennas) Ha 20-25 Ha 25-15 YEPHBII JBIM

O6orarieHHas 0,8-0,9 MakcumanbHas VBenuuuBaercs Becnepeboiinas padora,
Ha 12-15 XOpoLIast AUHAMUKA

HopmanbHhas 1,0 YMenbIaercs VBenuuuBaercst Becnepeboiinas pabora

(teopernueckast) Ha 4-5 Ha 4-8 JIBUraTeNs

Bennas 1,05-1,15 VMenbmraercs MuHIMaNTBEHBIH Becnepeboiinas pabota

(obGennenuast) Ha 10 pacxon JIMHAMHKA yXyIIAeTCs

Iepeobennennas 1,20-1,40 3HAYUTEIBHO VYBenuuusaercs Xunonku B kapOroparope,

. YMEHBIIAeTCS Ha 8-12 feperpes ABHraTess

Ha peuratenu mogeneit 2103 1 2106, ocHalLeHHbIE pacrnpefenuTeneM 3axunrains 6e3 BakyyMHOro KoppeKkTopa, MOXET ObITb
ycTaHoBneH kapbtopatop [JAA3-2107-1107010. C 1980 r Ans ycTaHOBKM Ha 3TV ABWraTenu BbinyckaeTcs kapbiopaTtop JAA3-
2107-1107010-10. Ans ycTaHOBKM Ha ABUraTenu, OCHALLEeHHble pacnpefenuTenem 3axuraHus C BakyyMHbIM KOPPEKTOPOM,
npegHasHaveH kapbropatop OM3-2107-1107010-20, umetoumin naTpybok otbopa paspexeHusi. Ha aBTomobunm BA3-21063
ycTaHaBnueatwT kapbtopatop [AAA3-2105-1107010-20, otnuyatowmitcs ot kapbiopaTtopa [OAA3-2107-1107010-20 nuwb
TapMpPOBOYHBLIMU AaHHBIMM.

Mocnepytowme KOHCTPYKLUMM kapBtopaTopoB Tuna «O30H» BTOPOro MOKOMEHWs NpeTepnenu CyLecTBeHHble n3MeHeHus. ns
nocrnegHWx Mogenen 3TWX KapblopaToOpoB XapakTepHO MpUMEHEHME MUKPOMPOLIECCOPHOro YNpaBreHns CUCTeMON [03u-
poBaHusi paboyer cMecu.

1.2. I'oprouas cmecs u enusanue ee cocmasa na pabomy oguzamens

CocTaB roptoyeit cmecu xapakrepusyeTtcs KoadhduumneHToM n3bbiTka Bo3gyxa (a), NpeacTaBnsiolero cobor COOTHOLLEHNE
[eNcTBUTENBHOIO KonuyecTsa Bo3ayxa (GB, Kr), npuxoasiierocs Ha 1 kr tonnuea (OT), K TeopeTudeckomMy ero konuyectsy (10),
HEOOXOMMOMY JUIsl TIOJTHOTO cropanusi 1 Kr Torumea:

a=0s/ (Or- l0).

B 3aBHCHMOCTH OT COOTHOLICHHH pacxoja TOIUIMBA K Bo3ayxa pasmudaioT Ooraryio (a<l1,0), HopmaibHYO
(teoperuyeckyio) (a = 1,0) u 6emuyro (a > 1,0) roproune cmecu.

TunuyHas 3aKOHOMEPHOCTD BIMSHMS a HA ITOKa3aTeNu paboThI ABUTATEINs NPUBEICHA B Ta0. 2.

OnbITHBIE CHELMATHCT KOCBEHHO ONPEIENSIOT a IO IBETy I0OKM M30JIITOpa CBeuM 3akuranus. HopmanbHbli cocTaB
CMECH XapaKTepHU3yeTcsi IBETOBOH TraMMOH OT CBETJIO-CEpBIX JI0 CBETIO-KOPUYHEBBIX OTTEHKOB OTJIOXKEHMH Ha I0OKe
cBeun. [Ipu a = 1,0 roOka MMeeT KOPUYHEBBIH ILIBET, a NpU OOOTallleHHOM cOCTaBe — 4YepHbId. becnepeOoiiHas u
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a¢dekTuBHas pabora aBUraTess obecrieurBaeTCs B y3KoM auana3oHe msmenenus a= 0,8-1,1. I[eroBas okpacka ruiamMeHH
cropanusi pabodeil cMecH MMeeT TECHYIO CBs3b ¢ ee coctaBoM u KonreHrpanueii CO B OI' (tabi. 3) ¥ MOKET CITyXHUTh
KOCBEHHBIM I10Ka3aTelIeM MCIIPAaBHOCTH KapOroparopa.

T'onmyOoBaToe uiaMs ropsiteii cMecH, XapakTepHoe s 00eTHeHHOro ee coctasa, npu a = 1,0 mepexoaut B romydoe. Ilo
Mepe oboramieHust roproyeil cMecu roiay0oe miams MEHseT LBET Ha CBETJIO-XKENThIH, a 3aTeM Ha XKeNTbIH, AJs1 KOTOpOro
xapaxktepHo coaepxanue CO B OI ot 7,0 no 8,0%, 1 nepexoauT B opaHXeBYH U KpacHyH pacLBeTky npu a > 1,0.

Taonuua 3. BiausiHue a na user miamenu u konnentpanuio CO B 0TPaGOTABHINX ra3ax

ITapamemp Ilsem nnamenu 2opaweit cmecu

2071y601 JHcenmaulit Opaniceswlil
a 11 09520 ]094,0 0,85 0,82 0,79 0,769,0 |0,74
C0.% 0 6.0 7.0 8.0 10,0

T'naBa 1. O6mmue cBeeHUs U PEKUMBI PabOTHI KapOropaTopa

MpeacTaBneHHas 3aKOHOMEPHOCTb U3MEHEHUS LIBETOBbLIX OTTEHKOB MTaMeHW ropsillieil CMecu B 3aBUCUMOCTYM OT ee cocTasa
nonoXxeHa B OCHOBY KOHCTPYKLMM NpMBopoB, NOMy4MBLUMX Ha3BaHWe uHAaMkaTopa kavectea roptoyert cmecn (MKC-1 n UKC-
2). Mpnbopbl coBMeLLEHbI CO CBEYON 3aXuraHusa U cHabXeHbl cneumanbHbIM 3epkanblem Ans HabniogeHus 3a uaMeHeHnem
LiBeTa NnameHu ropsiieit BHyTpu LunnHapa ABuratens CMecu.

MowHocTHOW (oBoralleHHbI) cocTaB roproyelt cMecu obecneynBaeT NoslyYeHNe MaKkCMManbHON CKOPOCTM ee FoOpeHusi, HO
COMPOBOXAAEeTCA HEMOSHbIM cropaHuem Tonnuea. Mpu akoHOMUYHOM (06efHEHHOM) cocTaBe TONMMBO cropaeT Gonee MorHo,
obecneynBasi 3KOHOMUYHYLO paboTy ABUraTessi, HO NPY STOM CHUXAETCsl ero MOLLHOCTb.

XapakTep UsMeHeHUs a 8 npoLiecce pa3roHa ABuUraTernsi U Ha yCTAHOBUBLUMXCS PexMMax ero paboTbl BeCbMa pasfnmyaeTcs.
Mpy pe3kom OTKPbITUM APOCCeNbHOW 3aCNOHKM NepBOHaYanbHO NPoMcxoauT 3ameTHoe oboralleHne (o 20,0%) roproyen cme-
CW, CBSI3aHHOE C JeNCTBMEM ycKopuTenbHoro Hacoca (YH), a 3aTem HacTynaeT ee 3HauuTenbHoe obeaHeHne. YacTuyHo aTto
obefHeHMe CBsA3aHO C yBenuWYeHWeM [aBfieHusi BO BNyckHoM TpakTe (BT), compoBoxdalomMcsi KOHAeHcauveln napos
TONNMBa, BbiNajatoLlero B Buae Tekywen nneHkn (TM) ¢ 3agepxkon ee Bo BT. Ha yctaHoBuBLUeMcsi pexume kapbropaTop
npuroTaBnueaeT 6ornee 0GegHEHHYIO FOPHOYYH0 CMECH MO CPABHEHMIO C PEXMMaMu pa3roHa aBTOMOGUS.

1.3. Pesicumsl pabomut kapoopamopa

Kap6roparopsr «O30H». Y CTPOHCTBO, SKCILTyaTaLUsl, PEMOHT
Ha Harpy3ouHbIX pexumax npoformkuTenbHOCTb paboThl ABUraTens Mo OTHOLWEHWIO K oblleMy 6anaHcy BpeMeHu OBuxe-

HWSi aBTOMOOWNS BecbMa 3HauuTenbHa. BenuumHa OTKPLITUA ApOCCEnbHOM 3acCrOHKM, COOTBETCTBYIOLLAA 3TUM peXvmam,
paBHa 37-40,0°.

Ha pexumax pasroHa npogonmkuTensHocTb paboTbl aBTOMOBUNS B rOpOACKMX YCNoBUsAxX cocTasnseT 42,0%, pacxoa Tonnu-
Ba — 51,0 1 BbIGpOC BpeHbIx BewecTB — 47,0%.

1.4. Yempoiicmeo npocmeiiwezo kaporopamopa

MpocTenwnii (sanemeHTapHbIN) kapbopaTop COAEPXKUT MUHUMANbHO BO3MOXHOE KONMUYECTBO (DYHKLMOHASbHBIX 3NEMEHTOB:
MONNaBKOBYID Kamepy, TOMMMBHLIA KaHamn C TOMMMBHBIM XXWKMEPOM U pacnbinuTeneMm, BbIXOASALWMM B rMaBHbI BO3AYLUHbIN
KaHan, npefHasHavYeHHbI ANs NoJayn Bo3ayxa BO BMYCKHOWM TpaKT ABuraTens.

MonnaBkoBasi kamepa cHabxeHa NonaBKOBbIM MEXaHU3MOM, NOAAEPKUBAIOLLMM B Hel MOCTOSIHHBLIN ypoBeHb Tornvea. Mpu
paboTatowem asuratene BcneacTsMe NOCTOSIHHOTO pacxofda TOnnuBa MOMNaBOK HECKOMNbKO onyckaeTcst u obecnevmsaeT no-
nosfiHeHMe TOMMMBOM €MKOCTW MOMMaBKoBOW kamepbl. MNpu HepaboTatollem ABuraTene nocTynsieHve Tonnvea B NOnNnaBKoBYHO
Kamepy npekpaluaeTcs.

NaBHbI BO3AYLIHBLIA KaHam coaepxut Auddysop, npeactaBnaomMin coboil MECTHOE CyXeHue U obecneuyvBaroLuii
yBenMyeHne CKOPOCTW BO3AYLUHOMO MOTOKA, APOCCENbHYI0 U BO3AYLUHYIO 3aCnoHKW. [lpoccenbHas 3acrnoHka obecneymBaeT
nodayy HeobXOAMMOro KONM4YecTBa roproyeil CMecu B COOTBETCTBUM C Tpebyemoi MOLLHOCTbIO ABUraTens, a Bo3aylHas —
orpaHnyvBaeT nogavy Bo3ayxa npu nycke XonoAHoro AsuraTtens.

MonocTb NonnaBkoBOW kaMepbl Npu NMOoMoLLM BanaHCPOBOYHOrO KaHana coobleHa C rmaBHbIM BO3AYLUHbIM KaHanom. IMo-
[o6Hble NoNnaBKoBblE KaMepbl NONy4unu Ha3BaHve cbanaHcMpoBaHHbIX. Hannune Takoro kaHana no3BonseT YCTpaHUTb BNWs-
HVe conpoTMBREHNs BO3AYLLIHOrO hunbTpa Ha paboTy kapbiopaTopa. B cnyyae 3acopeHus Bo3ayLHOro ounbTpa KonmyecTso
BO34yXxa, NPOXOoAsLLEero Yepes kapbropaTop, yMeHbLLAETCsl, YTO CONPOBOXAAeTCs oboraleHnemM roptoyenn cmecu. MNpu atom no-
HWKaeTcs AaBneHve He TONbKo B Anddysope, HO 1 B MOSIOCTY MOMMAaBKOBON KaMepbl, YTO YMEHbLUAeT KONMMYeCTBO TONNMBA,
nocTynaroLero B pacnbliuTerns.

[Ina BOCCTaHOBMNEHUS1 UCXOAHOTO 3HAYEHWS @ NPU 3aCOPEeHUM BO3AYLIHOTO uibTpa HeO6X0AMMO YMEHbLUUTL CeveHne Ton-
FIMBHOTO XWKrepa, T.e. UBMEHUTb perynmpoBky kapbiopaTtopa.

McTeyeHre u3 xuknepa Tonnvea ConpoBOXAAETCHA 3aTPaToON dHePruM Ha ero NoAHATHUE K pacnbinutento. Pacnag ctpym Ton-
nvMBa Ha4MHAETCs NpU Pa3HOCTU CKOPOCTEN ABWXEHUS TONMMBa W BO3AYLUHOrO MOTOKa, paBHoW 4-6 m/c. B coBpemeHHOM
kapbtopaTtope pa3mep kanenb coctasnsieT 20-120 mkMm. OnTuManbHbIM siBnseTcs pa3mep 50 mMkm. Mpu 3TOM MenkocTb pac-
nbineHns (gpobnexuns)) TonnueBa yBeNMYMBAETCS C MOBbILIEHWEM TeMnepaTypbl TONMMBa 3@ CHET CHUXEHUS koadduumeHTa
NMOBEPXHOCTHOrO HATSHXKEHUA U YBENNYEHUSI PA3HOCTU OTHOCUTENBHOW CKOPOCTU UCTEYEHUS TONMMBA U ABWKEHUS BO3AYLLUHOIO
notoka. CKOpOCTb WCTeYeHWs1 TOMMuBa [OrkHa ObiTb B 25 pa3 MeHblue CKOPOCTM BO3AyLUHOrO notoka. Pabota aBTomo-
6unbHOro  kapblopatopa OCHOBaHa Ha KEKLMOHHOM MpuHUMne (MpuHUMN nynbBepu3aTopa). Moa AencTBuem paspexeHus,
npeAcTaensiolero coboii pasHOCTb Mexay BENMUYMHOM [aBrieHust B MONMaBkoBOW kamepe u B auddysope kapbiopaTopa,
TOMMMBO M3 MOMNABKOBOW Kamepbl Yepe3 TOMMMUBHBIN XUKNEP U pacnbinuTenb noctynaet B Anddys3op, a 3aTeM B rnaBHbIN
BO3AYLUHbIV KaHan.

B coBpeMeHHbIX kap6lopaTopax UcteyeHne TonnmBa HaumHaeTCcs Npu OCTUXeHUN paspexerns 100 Ma (10 mm Boa.cT.). Mpu
MEHbLUMX 3HaYeHUsX Yepe3 kapbopaTop NOCTynaeT TOMbKO YUCTbIN BO3AYX.
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YMeHblUEHe [OaBrieHusi B 30He pacnbinuTensi obycrioBfieHO poCTOM CKOPOCTW BO3AYLUHOTO NoToka B Aunddysope, Bbl-
3BaHHbIM HanUynem B HEM MECTHOrO COMPOTUBNEHUS. XapakTep U3MeHeHUs a B 3aBUCUMOCTM OT BENWYMHBI pacxofa Bo3ayxa
GB Npy NOCTOSIHHOWN YacTOoTe BpaLLEHUs KoNeHYaToro Bana npeacraeneH
I'maBa 1. O0mue cBeeHNS M PeKUMBI pabOTHI KapOropaTopa
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Puc. 1. U3meHeHMe a Npu pasnuUyuHbIX pexumax paboTbl ABuratensa: 1 - npocteiwumin kap6iopatop, 2 - uaeanbHbIN
kap6topaTop, 3 - Harpy3o4Hasi XxapaKTepucTuKa, 4 - BHELLHSS! CKOPOCTHAas XapaKTepucTuka

Ha puc. 1. B anemeHTapHoM kapbtopaTope (kpvBas 1) npu paboTe ABuratens ¢ ManbiMK Harpy3kamu roptodas CMecb YpesBbl-
YaiiHo obefHeHa, a Ha pexvmMax cpefHux n BonbLUNX Harpy3oKk oHa M3nuLLHe oboralleHa. Takoe U3MeHeHVe cocTaBa roproyen
cMecu 0OBACHSETCS HeMpOMNopLMOHanbHbIM U3MEHEHNEM pacxoAa BO3Ayxa U TOMMMBA B 3aBMCUMMOCTM OT CKOPOCTM MOTOKa
Bosayxa. lNpu Bo3pacTaHun paspexeHus B Audpdysope TONnMBO pacxodyeTcst ObiICTpee MO CpaBHEHUIO C POCTOM pacxopa
BO3ayXa.

ObenHeHvie roptoyel CMecu Ha MarnbIx Harpyakax obyCcrnoBneHo TeM, YTO OTHOCUTENbHbIE 3aTpaThl 3HEPTrN Ha NPEOAONEHNe
MOBEPXHOCTHOTO HATSHKEHUsI TOMMMBA U Ha €ro noAbem M3 MOMnaBKOBOM KaMepbl K pacnbiUTENO HECKOnNbko Gonblue no
CpaBHEHUIO C BLICOKMMU Harpyskamu. Yem meHblue paspexeHune B auddysope kapbiopatopa, Tem 6onblue BAUSET BeNnYMHa
3aTpaTt 3Hepruu Ansi noadbema TonnMBa Ha ero pacxof. lNpu Manbix Harpyskax BenvuuHa paspexeHusi B anddysope cono-
CTaBMMa C BbICOTOW CTONGa TONNMBA B KaHarne 1 OTHOCUTENbHbIE 3aTpaTbl AHEPTUK
Ha ero noAbem K pacnbinuTento Benuku. Mpu GonbLlumx Harpyskax BenMYMHa paspexeHusi BO3pacTaeT CyLLEeCTBEHHO, NO3ToMY
BbICOTa cTonba Tonnuea He BAMSIET HA BO3MOXHOCTb €ro nodbema K pacrnbinuTento, YTo YBENUYMBAET ero pacxof U Beder K
oboralueHunio roptoyein cmecu. OOHOBPEMEHHO C 3TUM YBENMUYEHWEe CKOPOCTU Bo3dyxa B Auddysope cnocobeTeyeT
YMEHbLUEHMIO MIIOTHOCTK, YTO BbI3bIBAET AONONHUTENbHOE oboralleHne ropoyeit CMecu.

Takvum obpasom, npocTenwnin kapbropatop (kpusas 1) He obecneumBaeT TpebyeMoro cocrtaBa roproyeri CMecu Bo BCeM au-
ana3oHe paboTbl Asuratensi.

Ecnu kapblopatop Ha Manbix Harpyskax OTperynupoBaTb Ha CMeCb ONTUManbHOro coctaBa (a on), TO MpWU nepexope K
6onbLIMM Harpy3kam oHa Hen3bexHo nepeoborallaeTcs, NpeBbilas BepxXHUiA npeden BocnnameHsemoctu. Ecnu kap6biopatop
OTPerynupoBaTh Ha a on AN paboTbl Ha GonbluMX Harpy3kax, TO MPU NepexoAe K ManbiM Harpyskam roptoyasi cmecb byaet
ype3BblyaHO obeaHEeHa 1 OKaXeTCs 3a HWKHUM NpefenoM ee BOCMIaMeHseMOCTI.

[ns obecneyeHns HopmanbHOW paboTbl ABUraTenst uaeanbHbI kKapbropaTop AOMKEH NPUroTaBNMBaTh rOPHOYYD CMECh Or-
TUManbHOro CocTaBa, NPeACTaBIEHHOrO KPMBOW 2. YYacToK 3Toi KpuBoi A-B cooTBeTCTBYET paboTe ABUraTens Ha pexumMax
XX 1 manbIx Harpy3ok nNpu MMHUManbHO BO3MOXHOM pacxoAe Tonnuea. Yyactok b-I' xapaktepusyeT nepexos ¢ 3KOHOMUYHOM
perynupoBkM kapGiopaTopa Ha MOLLHOCTHY, XapakTepHYIo sl MOMHOMO OTKPLITUSI APOCCESIbHBIX 3acroHOK (kpuBas 4). Kpusasi
4 ynnCcTpUpyeT onTUMarnbHOe U3MeHeHve a Npu paboTe ABuraTens No BHELLHEN CKOPOCTHON xapakTepucTuke (BCX).

B Haubonbluei cTeneHu pauuoHanbHbId COCTaB roptoden cmecu obecneumBaeT kpvBas 3, npeacTaBnswowas cobow
Harpy3o4Hyto XapakTepucTuKy peanbHoro kapbtopaTtopa IM3-2105.

IMABA 2. YCTPOVNCTBA KOMMNEHCALIUN TOPIOYEW CMECH

Kap6topaTtopbl JAA3 ocHalleHbl pasnuyHbiMU (OYHKLUMOHAMNBHBIMM CUCTEMAMU U YCTPOMCTBaMK, UCNPaBISIOLLMMI XapakTe-
PUCTUKK SrIeMeHTapHoro kap6iopaTtopa 1 ynyyLaloLLmyMmy Ka4ecTBO ropoyeit CMecu.

Mpu HeBonbLUMX Harpy3kax pacxof roptoyein cmecu HeBenuk OTHOCUTENBHOE KONIMYECTBO OCTATOYHbIX Fa30B B 3TOM cryyae
3aMeTHO Bo3pacTaeT. [opioyasi cMecb cropaeT KpalHe MefrieHHo, ABuratefl paboTaeT HeyCTOMYMBO, MOITOMY TOpPHYYIo
cMecb Heobxoammo oborawaTtb (@ < 0,9). Ha cpeaHunx Harpyskax roptodasi cMecb AormkHa ObiTb 0begHeHHon (a > 1,0), 4To
obecneunBaeT HaMMEHbLUWIA pacxos TONMMBa B 3KCMnyaTauun. [Ins JOCTUXEHNUS MakCMMaribHON MOLLHOCTU roptoyasi CMechb Ha
yyacTke pacxofa Bo3ayxa, paBHoro 80-100%, BHOBb JOMMKHA MMeTb oboralleHHbI cocTaB. [Npyu pe3kom yBenmueHnn Harpy3ok
OT MWHMMAIbHbIX [0 MakCUMarbHbIX roprodasi cMechb [oShkHa ObiTb KpaTKOBpEMEeHHO nepeoboralleHa. BbinonHeHve aTux
TpeboBaHuWii o6ecneunBaloT yCTPOCTBa KOMMEHCALMWN roproYel cmecy pearnbHoro kapbiopaTtopa.

2.1. Cucmemesl nycka u npozpesa

MpuroToBneHve roproyen cMecu Npu nycke ABurateniss OCHOBAHO Ha WMCMONb30BaHWUKM MErknx MyckoBbiX opakumii 6eH3nHa,
KONMYeCTBO KOTOPbIX B HEM cocTaBnseT He 6onee 10,0%. Ha pexumax nycka xonoaHoro Asuratens 90-95% tonnuea ocepaet
B BMOE TeKyLlen NIeHKU Ha CTeHKax BnyCcKHOro TpakTta, kapbitopatopa v kamepbl cropaHus. OOHOBPEMEHHO C NosiBlieHneM
nepBbIX BCMbILEK TeKyLasa NneHKa AoCTUraeT LunuHapa v NpakTUHecKn NoSIHOCTLIO UCNapsieTcs.

MyckoBasi xapakTepuctuka kap6Glopatopa npeacTaBnsieT coboli 3aBUCMMOCTb M3MeHeHust pacxoga Tonmmea OT, Kr/y, n
BENMYMHbLI pa3pexeHns [P BO BMNyckHOM TpakTe 3a ApOCCEeflbHOM 3acCnOHKOW OT MacCoBOro pacxofda Bo3gyxa GB, Kr/d,
nocTynarwLero B kapbopaTop npu BKMOYEHHOM nyckoBoM ycTpowicTee (MY). Xapaktepuctuka (puc. 2) pasfgerneHa Ha Tpu
TUMUYHBIX yYacTKa:
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HayanbHbI 1, cpegHVn 2 U KOHeYHbIn 3. HavanbHbIn y4acTok 1 XapakTepUCTUKM COOTBETCTBYET PEXMMY MPUHYAUTENBHOrO
NpoBOpaYMBaHuUsi KONEHYaToro Bana ABuraTens CTapTepoM A0 NOSIBNIEHUS NEPBbIX BCMbILLEK B LUNMHAPE.
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Puc. 2. NyckoBas xapakTepucTvka kap6lopaTopa ManonuTpaxHoro gBuratens: 1, 2 n 3 - y4acTku xapakTepucTuku, 4 -
pacxop Tonnuea; 5 - cocTtas roptoden cmecu, 6 - paspexeHune so BT

Pacxon Tonnuea (kpvBas 4) Ha 3TOM y4acTke BO3pacTaeT MPOMOPLMOHaNbHO W3MEHEHWIO BENUYMHBI pacxoda BO3dyxa.
CpegHuUin y4acToK 2 COOTBETCTBYeT PexvMy COBMECTHOW paboTbl aBuratensi u anektpoctapTepa aBToMobuns. KoHeuHbIn
y4yacTok 3 COOTBETCTBYET Hayany pexvma yctonumsol paboTel ABuratens nocne ero nycka. PaboTta kap6iopatopa Ha 3ToM
y4yacTke COMpOBOXAAETCS CHUXKEHNeM pacxofa Tonnuea (kpusast 4), obeaHeHneM roprodeit cMecu (KpuBasi 5) U yBenuyeHnem
pa3spexeHus BO BNMYCKHOM TpakTe (kpmBas 6).

CkopocTHas nyckoBas xapakrepuctuka (puc. 3) nossonset npoeepuTb 3HEKTUBHOCTb CUCTEMBI Nycka kapbiopaTopa u aB-
nseTcqd HOpPMUpYeMbliM napameTpoMm. [pu ee CHATUM OCYLLECTBNSAT NPUHYAUTENBHOE NPOBOpPaYMBaHMe KOoneH4aToro Bana
[BuraTtensi ¢ YactoTou, paesHon 25, 50, 75, 100 1 125 mMuH '

Bo Bpems nycka xonogHoro AsuraTens us-3a HEBbICOKOW YacTOTbl BpPaLLEHWUs KONEHYaToro Bana CKOpoCTb BO3AYLLUHOrO Mo-
TOKa BO BMYyCKHOM TpakTe B 8-10 pa3 MeHbLUe MO CPaBHEHMIO C pexumammn XX.
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Puc. 3. CkopocTHasi nyckoBasi xapakTepucTuka kapbiopaTtopa ManonuTpaxHoro ABuraTens:
1 - cocTaB roptoyen cmecu, 2 - pacxod Tonnuea; 3 - paspexeHve Bo BT

HepocTtaTouHas adhdeKTUBHOCTb paboThbl MYyCKOBOrO YCTPOWCTBA HAa 9TOM PEXMME U NIOX0e pacrbliieHne TOoMnvBa 3aMeTHO
YXYALIaKT YCNOBUS €ro ucnapeHus.

[ins obecneyeHus XonoAHOro nycka Asuratens HeobxoaMMo nodaBaTh Ype3BblHaliHO oboralleHHy roplovylo cMmech (a =
0,04-0,05), TaKk kaKk Ha HavanbHOM y4acTKe MyCKOBOW XapaKTEepPUCTUKWU B LMMWMHAPbLI ABUratens noctynaeT v NpuUHUMaeT y4a-
CTMe B Mpouecce cropaHus nuwb Hebonblloe KonudecTBO nerkux dpakumin B6eH3uHa, a ocTanbHas 4acTb TonnvBa
BblOpacbiBaeTCs B BbINyCKHYIO cucTemy aBTomobuns B Buge CH. MpurotoBneHHas roptoyas cMecb okasbiBaetcs B 10-20 pas
6onee Goraton, Yem Ans nporpeTtoro Asuratens. MNpu aTom HemcnapeHHoe Xuakoe TOMMBO NonafjaeT Ha AMeKTPoAbl CBeYn 1
cMaymBaeT X 6EH3MHOM, YTO MOXET MPUBECTM K NpeKpaLLeHuUto MCkpoobpa3oBaHus.

XapakTepHoi 0COGEHHOCTBIO PEXMMOB Mycka SIBNSIETCS BbICOKUIA ypOBeHb KoHLUeHTpauun CH B oTpaboTtaBLuvx rasax. MNocne
8-10 paboumx umknos copaepxxanHne CH gocturaet BenuumHel 35 000 ppm (YacTteit CH Ha MunnuoH YacTteit Bosayxa) unu 3,5%,
a 3aTeM OHO Pe3KOo COKpallaeTcs, A4oCTUrasi MOCTOSAHHOrO 3HaveHus nocrne 40-50 umknos.

MyckoBas cuctema BO BpeMs NepBbIxX ABYX-TPeX paboymx LMKMNOB AOMKHA NoAaBaTh AOMOMHUTENbBHOE TONMUMBO ANs Co3aa-
HVS roproyen cMecu HopMmanbHOro coctaBa a = 1,0, HeobxoauMoW AN OCyLIeCTBMeHUs nepBbix 12-15 pabounx LUKNoB
apurartens.

B obwem Buae BCe MycKoOBble CUCTEMbl MPEACTaBnsAloT COOOM BO3AYLUHYK 3acCfOHKYy C MPWBOAOM, KOHCTPYKTUBHOE
BbINOSTHEHWE KOTOPOTO SIBMSIETCS OCHOBOW ANS Knaccudumkaumm aTux cuctem MyckoBble CUCTEMbI COBPEMEHHbIX kap6lopaTopos
MOXHO pasfenuTb Ha 4YeTbipe rpynnbl: BO3AYLIHAsA 3acfloHKa C MEeXaHW4eCcKUMM, MOofyaBTOMAaTUYeCKM W aBTOMAaTUYECKUM
NPMBOAOM, a TaKxke B BUAE CrMeLmanbHOro AoMoMHUTENBHOTO MyCcKoBOro kapbiopaTopa ynpoLLeHHOW KOHCTPYKLMK

Cuctema nycka kap6topatopoB Tuna *«O30H» C NonyaBTOMaTU4YeCKMM NPUBOAOM BrepBble NPUMeHeHa Ha kapbiopaTtopax
aBTomobunernt BA3-2101 n BA3-2103.

OHu copepkaT BO3AYLUHYO 3aCnOHKY 7 (puC. 4), pa3MeLLEeHHYI0 9KCLEHTPUYHO Ha OCU BO BXOAHOM naTpybke nepBUYHON Ka-
Mepbl, U AnadparMeHHbIn MeXaHn3M, KOPMyC U Kpblllka KOTOPOro pasaeneHbl mexay coboi avadparmoit 11c obpasoBaHuem
nogavadparmeHHon 15 u HagavadparmeHHon 12 nonocTen. BosgylwiHylo 3acnoHKy nepeg nyckom ABuraTens 3akpblBaeT
BOAMTENb MPU MOMOLLM PYYHOTO NpuBoAa. B Kpbillke pa3MeLleHbl 3aKpbIThIi MPOBKOM perynnpoBOYHbIA BUHT 14 v npyxuHa 13,
onviparLLascsa Ha XecTKun auck amvadparmbl 11,cBA3aHHOM Yepe3 WTOK 10 u Tary 9 ¢ pblyarom 8 npvBoAa BO3AYLLHOW
3acnoHkn. HapavadparmeHHas nonocTe 12 yepe3 kaHan 16 coobljeHa ¢ 3agpoccenbHbiM MPOCTPaHCTBaM KapblopaTtopa.
BosaylwHas 3acnoHka yepes Tpexnneyun pblyar 17, wrok 6 Tenmeckonuyeckon TArm 5, Tary 3 v pblyar 1 KMHemaTuyeckn
CBsI3aHa C QpoccerbHOM 3acrnoHkon 18.

Mpu BbITArMBaHUM PYKOATKM NpMBOAA BO3AYLUHOW 3aCMOHKM C MecTa BOAMTENs Tara ynpaBneHus NpUBOAOM, 3akpenseHHas
Ha pblyare 17 KNneMMHbIM 3aXXMMOM, NepeMeLLaeTcs, NoBopaYnBas 3TOT pblyar BOKPYr BUHTa 4, BbINOMHSOLWEro hyHKLMIO OCK.
[Mpy 3TOM BO3AYLLHAA 3acCOHKa MOMHOCTbLIO 3aKpbIBAETCA, @ APOCCeNnbHasa 3acrioHKka NepBUYHON KaMepbl NPUOTKPbIBaeTCa Ha
HeKOTOpbIV yron.
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Puc. 4. MyckoBoe ycTPoNCTBO: 1 - pblyar; 2 - BbicTyn 3, 9 - Taru, 4 - BUHT, 5 - Teneckonuyeckas Tara, 6, 10 - wrokn, 7 -
BO3/yLUHasA 3acnoHkKa, 8 - peivar, 11 -auadparma, 12 - HaganadparMmeHHas nonocTtb, 13-npyxuHa, 14 - perynMpoBOYHbIA BUHT,
15 - noganadpparmeHHast nonocTb, 16-kaHan, 17 - Tpexnneyunn pbiyar, 18 - ApoccernbHast 3acnoHka

OnTumanbHbI 3a30p MexXay pbldarom 1 1 BbICTYNOM 2 KyNUCHOrO MexaHu3ma npuBoAa APOCCENbHOM 3acroHKW, mnpu
KOTOpoM obecneymBaeTcs ee NPUOTKPbIBAHNE Ha HYXHbIA yron, — 2-2,3 MM. Ecnun 3a3op MeHbLue 3Tol BenuynHbl, To Tary 3
npueoaa ApOccernbHOM 3acnoHKN 18 Heo6X0AMMO HECKOMNbKO pacnpsAMUTb, ecnu 6onblue — NoAorHyTb.

Mpu HepaboTatowem apuratene UnNu B Havane NPOBOPaAYMBaHMSA KONEHYATOro Bana CTapTepoM pa3pexeHue B nonoctu 12
anadparMeHHoro mexaHuama otcytcreyeT. LUTok 10 nog aencTBrem npyxuHbl 13 guadparmel 11 BbIABUMHYT M3 KOpnyca ava-
parMeHHOro MexaHuaMa 1 He BMUSIET Ha MOMOXeHWe BO3AYLUHOM 3aCMOHKU 7, MOMHOCTbIO 3aKPbITON MPYXWHOW Tenecko-
NMYeckom Tarn 5.

Mpu nepBbIX BCMbIKaxX B LUNMHAPAX ABWraTens y pacnbinuTens rnaBHOW O03MPYHOLWEN CUCTEMbI NEePBUYHON Kamepbl
CO3/4aeTCs1 BbICOKOE pa3pexeHne, Tak Kak BXoAHasi roproBuHa kapblopaTtopa nepekpbiTa BO3AYLIHON 3acnoHkon 7. Mpu Havyane
paboTbl ABUraTens paspexeHue, BO3HMKaloLee 3a APOCCENbHOM 3aCnOHKON 18 nepBUYHOM Kamepbl, N0 BO3AYLUHOMY KaHany
16 nepenaeTcs B nonoctb 12 gnadparmMeHHoro mexaHusma. Mo gencTeuemM aToro paspexeHust guadparma 11, npeogonesas
COMpOTVBNEHWe MpyXuHbl 13, goxoauT A0 BWHTa 14. [THEBMOKOPPEKTOP MNPUOTKPbIBAET BO3AYLUHYO 3acroHKy Ha
onpefeneHHbIn yrof, 4Yem npeaoTBpallaeTcsl M3nuHee nepeoboralleHvie ropiodeii CMecu B MOMEHT Havana paboTbl
nsuratens. O6pasytoLmincst npu 3Tom 3a3op B Mexay KpOMKON BO3AYLLUHOWM 3aCMOHKW U CTEHKOW BXOAHOTO naTpybka KpbILLKu
kapbtopaTopa AomkeH BbiTb 77°%° MM. OH onpeaenseTcs NOMoXeHNeM PEeryriMpoBOYHOMO BUHTA 14, OrpaHMuMBAIOLLIETO XOf
wToka 10. B ganbHelweM B 3aBUCUMOCTU OT U3MEHEHUS paspeXeHns B 3a4pOoCcceribHOM NpoCcTpaHcTBe Anadparma 11 yepes
wTok 10 nepemelaet TAry 9 1 Yyepes pblyar 8 NoBopavnBaeT BO3AYLLUHYIO 3aCMOHKY B TY UMW MHYIO CTOPOHY Ha OnpefenieHHbIN
yron, obecneunBas ycTonumBylo paboTy ABuraTens npu nporpese. Ycunue npyxuHbl Teneckonuyeckon Taru 5 nogobpaHo
Takum o06pasom, YToObl BO3AYLLIHASA 3aCfIOHKa 7 MOrma U3MeHsiTb CBOE MOSIOKEHWE B 3aBUCUMOCTUN OT BEMUYMHbBI Pa3pexeHuns B
3agpoccenibHOM npocTpaHcTee. o Mepe nporpesa ABuratenst BOAUTENb MOXET YMEHbLUUTL Nofayvy roptoyen cMecu, a Takke
YMeHbLIWUTb CTeneHb ee oboralleHus, 3akpblBas APOCCENbHYD W OTKPbIBas BO3AYLUHYHO 3aCrOHKY, yTannueasi pyKOSTKY
ynpasneHns Bo3ayLLUHOW 3aCrOHKON.

[Mocne nporpesa ABuratens BO3AYLUHYO 3aCNOHKY 7 MOMHOCTbLIO OTKpbIBaoT. Mpy 3TOM npaBoe nnevo pelyara 17 onyckaeTtcs
BHU3. LLlapHupHas paspe3Has ronoeka Ha pblidare 17, B KOTOPOW pa3MeLleH HWKHWUIA CTakaH Teneckonuyeckon Taru 5, yenekaeT
ee LWTOoK 6 BHK3, KOTOPbIA, NOBOpaynBas Yepes pblyar 8 oCb BO3AYLLUHOW 3aCNOHKM 7, MOMHOCTLIO OTKpbiBaeT ee OaHOBPEMEHHO
neBoe nneyo pelyara 17 nogHumaeTcsi, yBrnekas 3a coboi TAry 3 BBepx W MoBopauvBasi pbldar 1 Ha ocu ApoccenbHOwM
3aCoHKM MO YacoBOW CTpernke. [lpoccenbHas 3acnoHKa NMOMHOCTLIO 3aKpblBAETCS 3a CYET 3a3opa Mexay BbICTYNOM Ha pblyare
1 1 BbICTYMOM 2 KYSJIUCHOTO MeXaHn3ma.

B HekoTOpbIXx MoaMdMKaumsax kapbropaTopoB UCMOMb30BaHbl aBTOMaTU4eCcKkMe cMcTeMbl nycka u nporpesa asuratens. OHu
OTNNYaTCA OT MONyaBTOMAaTUYECKUX HanmuMyYMeM TEepMOCUMOBOTO 3rieMeHTa B BuAe GUMeTannuMueckoi NpyXuHbl UM C
TBEPAbIM HaNoHMTENEM, aHaNoOrMYHOro 3MeMeHTY TepMocTaTa CUCTEMbI OXMaXaeHUs.

TepmOoCcunoBoK 3neMeHT pacrnonoXeH B KOpryce nogorpesartens, UCNonb3ytoLero TENoTy oXnaxaarowen XnakocTm Asu-
ratens. ObecneynBasi ONTUManbHYI0 XapakTEPUCTUKY @ Ha pexumax nycka v nporpesa ABUraTensi, OH yny4yliaeT ero nyckosble
Ka4yecTBa M CHWKaeT TOKCUYHOCTb 0TPaboTaBLUMX ra3oB Ha 3TUX pexumax.

YnpaBneHue nyckom W nporpeBoM npoucxoaut 6e3 yyacTtusa soautens. MNpu 3anycke XONopgHoro Asuratenst TEpMOCUIIOBOM
3f1eMEeHT NYCKOBOrO YCTPOWCTBA C MOMOLLBIO PblY4aXHONO MexaHu3Ma yaepxuBaeT BO3AYLUHYI 3acnoHKy 3akpbiToi. [locne
3anycka 3acrnoHka npy nomowmn auvadparMeHHOro MexaHusma, aHanorMyHoOro MexaHusmy MoflyaBTOMaTUYeCcKOro MycKoBOro
YCTPOWCTBa, NPUOTKpbIBaeTCS Ha 3a3op B (cm. puc 4)

Mo mepe nporpeBa ABuratens LMPKynvpyloLwwen Yyepes Kopnyc nogorpeBaTens oxnaxaatoLlen KUAKOCTbo HarpeBaeTcs u
TEPMOCWIOBOM 3MEMEHT, KOTOpbIA obecneymBaeT NOCTEMEHHOe OTKPbIBaHWEe BO3AYyLIHOM 3acnoHku. lMpu nporpetom Ao
paboyeit TemnepaTypbl ABUraTene Bo3AylUHasi 3acfoHKa yAepKUBaeTCs TEPMOCUIIOBLIM 31IEMEHTOM B MOSTHOCTBIO OTKPBITOM
NONOXEHNN.

2.2. CucteMa X0J10CTOT0 X012

Cuctema xonocToro xoaa (CXX) npegHasHayeHa Ans NpUroToBeHWs 1 Noaaym roprodent cmecu npu paboTte asuratens Ha
peXxumax npu NofHOCTbIO 3aKPbITOW UMM YaCTUYHO NMPUOTKPBLITON ApoccenbHol 3acnoHke. CXX kapbiopaTopoB Tvna «O30H»
nonyyuna HassaHue aBToOHOMHOW (ACXX) n npeactaBnseT cobor no CywecTBY MUHWUATIOPHbIA KapbiopaTtop ¢ yCTporicTBaMu
pacnblfieHust TONMBa 1 PerynMpoBaHusi ogadm ropoyert cMecu, obecrnedrBaroLLyMm 3a4poccernbHOe cMeceobpasoBaHume.

CXX kap6topatopoB [AA3-2105 n -2107 JononHUTENLHO 0BOpyAOBaHa 3M1EKTPOMArHUTHBLIM KNanaHoM, CHaGXeHHbIM Mo-
OBWXKHBIM cepaeyHukoM. Mpu paboTatollem aBuraTerne Ha KnanaH nofaeTcs HanpshkeHne, U cepaeyHuK, BTArMBasicb B 06MOTKY
KranaHa, CBOEI Urnow OTKPbIBAET TOMNBHBIN XXUKIEp.
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OcHoBHasi ocobeHHocTb ACXX kapGtopatopoB Tuna «O30H» (puc. 5) cBsfidaHa C HanMuMem CcneumanbHOrO KOombLEBOro
pacnbinutens 11 n o6BogHOro BO3a4yLLIHOO kaHana 1, HaumHatowerocs Huxe anddysopa 3 1 Bbille ApoCcCenbHON 3acnoHkm 20
nepBUYHOM kKamepbl 19.

ACXX coaepxuT OTAENbHbIA TOMMUBHBIA XUKNep 6, COOBLUEHHbIN Yepe3 kaHanm C TOMMMBHBLIM KOMOALEM W TOMMBHLIM
XKUKINepoM 8 rnaBHOW [03UpYloLLel CUCTEeMbI, BO3AYLUHbIA XUKNep 5 U 3MyNbCUOHHBIN KaHan 4 ¢ pasMelleHHbIMU B Hem
PerynMpoBOYHbLIM NMOACTPOEYHBIM BUHTOM 7 M BUHTOM KavecTBa 9 ropioyeii cmecu.

TonnueHbIA XWKNep 6 ycTaHOBMEeH B pe3b0OBOM AepxaTene Bbille YpPOBHS Tonnuea. Ha HekoTopbix MoauduKaumsx
kap6lopaTopoB — B AepxaTerie aneKTpoMarHUTHOro knanaHa. Pe3bboBble AepxaTeny TOMNMBHBIX XUKNEPOB kap6opaTopoB
OAAS3-2105 n -2107 pasnuyatotcs no pasmepam. Kpome Toro, aepxartenb kapbiopatopa OAA3-2107 cHabxeH pe3vHOBbIM
YNNOTHUTENbHBIM KOTbLOM.

PerynvpoBoYHbIi BUHT 7 NPOU3BOACTBEHHOM MOACTPONKU NpeAHa3HayveH Ans KoMneHcauumn pa3bpoca pacxoAHbIX XapakTe-
pUCTUK KapGlopaTOPOB B YCIOBUSX MacCOBOMO MPOU3BOACTBA. JTOT BMHT MO3BOSAET nofaBaTb AOMONHUTENBHOE KONUYECTBO
BO3[yxa B 3MYNbCUOHHbIV KaHan 4 U3 rnaBHOro BO3A4YLIHOMO KaHana M KOMMEHCMpoBaTh NPOM3BOACTBEHHbIE HETOYHOCTU pac-
MONOXEHWS NepexoHbIX OTBEPCTUI 2 MO BbICOTE OTHOCUTENBHO BEPXHEN KPOMKM ApOCCenbHOM 3acnoHku 20.

Mpu HacTpoiike kapblopaTopa Ha 3aBOAe-M3roToBUTENe MNONOXeHWe BUHTa 7 (UKCUPYIOT, BUHT NOMOGUpYoT 1M nnomba
BCKPLITUIO MPU 3KChnyaTauum He noanexut. HeksanuduumMpoBaHHOE W3MEHEHWE MOMOXEHUS BUHTA MOXET MPUBECTU K
HapyLUeHWIo HopManbHoi paboTtel CXX B akcnyaTaumu.

Konbuesoin pacnbinutens 11 cHabXeH paguanbHbIMU TOMNMBHBIMU OTBEPCTUSIMU 14 1 LUeHTpanbHbIM KaHanoM, B KOTOPOM C
3a30pOM pa3MeLLeH KOHUYECKUI cTepxeHb 15, BbIMOMHEHHbIN Kak OAHO Lernoe C KOHWYECKOW Urmnon 17 u npeacTaBnsioLmi
coboM BUHT perynupoBKU KONWYECTBa CMECK MO aHanorum ¢ BUHTOM yropa ApOCCENbHOM 3acroHKU kapbopaTopoB NepBoro

BbIMycKa.
3 456

20 19 1817 16 15 14

Puc. 5. Cuctema ACXX kap6ropatopa TMna «O30H»: 1 - 0O6BOAHOW BO3AYLUHBIA KaHan, 2 - nepexogHble oTBepcTusi, 3 -
Onddysop, 4 - IMYNbCUOHHBIA KaHarn, 5 - BO3AYLUHbIN Xuknep, 6 - TonnueHbIA xuknep ACXX, 7 - NOACTPOEHHbIA BUHT, 8 -
TONnMBHbLIN xuknep FOC, 9 - BUHT kayecTBa, 10-kaHan 11 - KOnbLEBOW pacnbinutenb, 12 - BUHT konudectBa 13 - BXxoaHast
nonocTb, 14 - TonnNuBHblE 0TBEPCTUS 15 - KOHUYECKMIN CTEPXeHb, 16 - BbIxogHas NonocTb 17 - koHuveckas urna, 18 - BeixogHoe
oTBepcTue 19 - nepBuYHas kamepa, 20 - gpoccernbHas 3acrnoHka

Bo BHyTpeHHel cTeHke kopnyca kapbiopaTopa BbINOMHEHbl ABa OTBEPCTUS 2, pa3MeLLEHHbIE Y BEPXHeW KpOMKW Apoccerb-
HOM 3acnoHkn 20, NonyymBLUNE Ha3BaHWe NepexoAHbiX. Mo HUKHEN KPOMKOW ApOcCceflbHOM 3aciOHKM PacnofoXeHo perynu-
pyemoe oTBepcTme 18 CXX.

Cuctema ACXX kap6topaTtopos [IAA3-2105 1 2107 (puc. 6) coaep>X1T TONMMBHBIN Xuknep 14, coobLeHHbI Yepes kaHan 17
M 3MYyNbCUOHHBIA Konogel, 18 ¢ monnaBkoBOW kamepoW. [lepBuyHas nogaya BO3gyxa K TOMNMMBHOMY >uknepy 14 ocy-
LLeCTBNAETCS Yepe3 BO3AyLUHbIA kaHan 12 n BO3AyLUHbIN Xuknep 13, 3anpeccoBaHHbIi B OTBEPCTUE HA BEPXHEW MIOCKOCTN
kopnyca kapbiopaTopa. BosgywHbin xuknep 13 B GonblIMHCTBE CryyaeB pacronaraloT B 30HE YCTOMYMBOrO BO3AYLUHOrO
notoka. B ACXX kap6topaTtopa JAA3-2105 — B BO3A4YLLHOW NonocTn. Amynbeusi, ob6pasoBaBLUasics

14 13 15
\\ / /

. 6 5 432 1Puc. 6. KoHcTpykTusHas cxema ACXX kapbtopaTopoB NAA3-2105, -2107: 1 - KopnyC ApOCCenbHbIX
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3aCoHOK; 2 - ApocceribHasi 3acrnoHka; 3 - nepexoaHble OTBEPCTUSI; 4 - BbIXOAHOe OTBepCTUE; 5 - 06BOAHON KaHan; 6 - BUHT
KONMYecTBa; 7 - BUHT Ka4yecTBa;
8,16, 17 - aMynbCUOHHbIE KaHanbl; 9 - NOACTPOEYHbIN BUHT; 10 - Kpbilwka kapbiopaTopa, 11 - rmaBHbIi BO3AYLUHbIN KaHan; 12 -
BO3AYLUHbIA KaHan; 13 - Bo3ayLUHbIN XuKnep; 14 - TONNMBHbIA XuKNep; 15 - aNeKTPOMarHUTHbIA knanaH; 18 - aMynbCUOHHbIN
Konopeu;
19 - anekTpomarHuT; 20 - aneKkTpuyeckasi Knemma;
21 - xopnyc kap6topaTtopa
B 3MYNbCMOHHOM Kosloaue 18 yepes aMynbCUOHHbIE KaHasbl 8, 16 u 17, Heperynupyemble OTBEPCTUS 3 NEPEXOLHON CUCTEMBI
NepBUYHON KaMepbl U PerynmpyemMoe BbIXOAHOE OTBEPCTUE 4 NOCTyNaeT B 3a4pOCCENIbHOE NMPOCTPAHCTBO.

Ons ynyylweHuss ucnapeHust Tonnuea Kopryc APOCCENbHbIX 3acfiOHOK B 30HE PErynupyemMoro BbIXOLHOTO OTBEpCTUsi 4 Ha
nepBbIX Mofensix kap6iopaTtopos [JAA3 oborpeBancs TENNOM OXNaxaatoLLen XUaKOCTU ABUraTensl.

C noMoLLbto NOACTPOEYHOrO BUHTa 9, YCTaHOBMNEHHOIO B PErynnupyemMom OTBEPCTUM FOPU3OHTanbHOM 606bILLKM kopnyca 21 un
3aKpbITOr0O Ha 4YacTu kapbiopaTopoB cTanbHOW 3arnylkoi, obecneumBaeTcs [OoNonHWTenNbHas mnogava Bo3gyxa B
3MYNbCUOHHBIV KaHas 8 13 rmaBHOro BO3a4yLUHOro kaHana 11.

KonuyecTBo roptoyel cmecu, nocTynaroLein B ABUratenb, perynupytoT npy NOMOLLM BUHTa 6 kKonnyecTaa.
BuHT 7 kauecTBa roptoderi cmecu pacrionoxeH rnyboko B 600Obllke kopnyca 1 ApocCenbHbIX 3acroHOK W CcHabxkeH

pebpnCTbIM HaKOHEYHWMKOM, Ha KOTOPbIN MPU OKOHYaTeSIbHOW perynvpoBke kapbiopaTopa Ha KoHBeliepe aBTOMODBMIIbHOTO
3aBoja yCTaHaBNMBAIOT MNacTMacCoBYHO 3arnyLLUKy, OrpaH1YMBaloLLyi0 BO3MOXHOCTb NOBOPOTa BUHTA B Npefenax 74 obopoTa.
B cnyyae Heo6x0aAMMOCTU BOMbLUIEro N3MEHEHWS NOMNOXEHUS BUHTa KayecTBa NacTMaccoBYHO 3armyLUKy MOXHO yAanuTb y3Kon
OCTpOW OTBEPTKOM. AHanornyHas 3arnyLuka yctaHaBnmBaeTCa U Ha BUHT 6 KONUYECTBa roptodert CMecu.

Ha, kapbiopaTopax AO «[NeKAP» B aMmynbcroHHble kaHanbl CXX ycTaHaBnNnBakT orpaHnyuTenbHble BUHTbI, MOMy4mMBLUNE Ha-
3BaHWe BUHTOB TOKcUYHoCTU OF.

MapannensHo kaHany, ceyeHne KOTOPOro PerynupytoT ¢ MOMOLLBIO BUHTa 7, B KOPMyce APOCCEerbHbIX 3aCfOHOK BbINOMHEH
o6BoaHoON (GarnacHbIN) kaHan 5 ¢ XuKknepom Ans nogady roptodent cmecu k pacnoinutento ACXX. OH obrnieryaeT npoBeaeHne
perynupoBkn CXX, ymeHbluasi 3aBUCUMOCTb codepaHusi CO B oTpaboTaBLUMX ra3ax OT M3MEHEHUsi MOMOXEHWs BUHTa 7
kavecTBa. Ha nepBbIx Bbinyckax kapbiopaTopos Trna « O30H» 0O6BOAHOW KaHan 1 XuKnep oTCyTCTBOBanm.

[Mpy BKMIOYEHHOM 3axuraHun nop AENCTBMEM TOKa, NpoTekalolero no KaTylke anektpomarHuTta 19 knanana 15, vrna
nocrnefgHero BTAMMBAeTCA B MarHWT W OTKpblBaeT OoTBepcTve B Xuknepe 14. log AeNCTBMEM paspexeHus TOnnueBo W3
3AMYNbCMOHHOTO KonoAaua 18 yepes TONMMBHbIM KaHan 17 v TONnNMBHbLIN Xuknep 14 nocTtynaeT B 3MyNbCUOHHbIE KaHanbl 16 n 8
W fanee yepe3 OTBEPCTUSI B MOMIOCTb pacnbinUTens, rae CMeLMBaeTcs ¢ OCHOBHBIM BO3AYLUHbIM MOTOKOM, MOCTYMatoLmm
Yepe3 obsofHoN kaHan 5. MNpu NOMHOM OTKPLITUKM APOCCENBbHON 3acnoHkM 2 cucTema XX paboTaeT Kak AOMOMHUTENbHbIN
BO3AYLLUHbIV XUKNEp.

Mpy BBIKNIOYEHUN 3aXKWUraHUA NUTaHWe KaTyLKW anekTpomarHuta 19 oTknoyaercs, u nog AelcTBMEM MPYXUHbI knanaHa 15
ero noABWXHaa wurna nepekpbiBaeT >Xuknep 14, npekpawias nocTynrneHve TonnuMBa B 3a4pOCCENIbHOE MPOCTPAHCTBO,
obecneunBasi TeM caMbiM BbICTPYIO OCTAHOBKY ABWUraTesnsi U UCKMo4asi CaMoBOCNIaMEHEHNE TOPIOYE CMECH OT KanunbHOro
3aXuUraHusi B ropsiyem aguratene nocre ero OCTaHoOBKM.

OcobeHHoCTbI0 paboTbl ACXX ABNSieTCA MHOrOCTyneH4yaToe pacnblfieHne roproyeni cmecu, nepBoHayanbHO nogaBaeMon B
KOnbLIeBOW CMeCUTENb, U TONBKO 3aTeM B 3a4poccernbHOe NPOCTPaHCTBO. TONMMBO NOCTYNaeT Mo KaHany 17 U3 aMynbCUOHHOro
konoaua 18 rnaBHOW [03UPYIOLLEN CUCTEMbl NEPBUYHON Kamepsbl. Mponas xuknep 14, oHO cMelLnBaeTCs C 3MYNbCUPYIOLLMM
(He OCHOBHbIM) MOTOKOM BO3A4yxa, MOCTynawWmM Yepe3 BO3AYLWHbIA xuknep 13. ObpasoBasliasics TONNMBOBO3AYLUHAS
aMynbcusi, pa3baBnsscb MO NyTW AOMOSHUTENbHLIM BO34YXOM, MOCTYMAOLWMM Yepe3 nepexodHble OTBepCTus 3 B CTEHKe
Kopryca NepBUYHOW Kamepbl, NOCTynaeT MnocfefoBaTenbHO B FOPU3OHTArNbHBIN KaHan Koprnyca ApOCCernbHbIX 3aCMOHOK,
HaKMNOHHbIA KaHan, cevyeHne KOTOPOro perynupyloT C NOMOLLBI0 BUHTa 7 KayecTBa roptodeil cmecu, paguanbHble OTBEpCTUS
KONbLEBOr0 pacrnbIMUTeNs U LeHTpasbHbIN ero KaHarn, perynmpyemoe BbIXOJHOe OTBepCTe 4 W pacnbiNsaeTcs B rNaBHbINA
BO3AYLUHbIA KaHan NepBUYHON Kamepbl B BUAE rOMOreHHON (0QHOPOAHOW) TOMNMBOBO3AYLLHOW CMECH.

Mpy YaCTMYHOM OTKPLITUM OPOCCENbHON 3aCNOHKN NepexofHble OTBEPCTUS 3 OKa3blBalTCS HUXE ee KPOMKW, T.e. B 30He
BbICOKOroO pa3pexeHus. PaspexeHne B kaHanax CXX nosbilwaeTcs, NO3TOMY TONMBO Ha4YMHAET MHTEHCMBHO NOCTynaTh Yepes
xuknep 14 CXX 1 BbIXoAMTb Yepes nepexodHble oTBepcTus 3, obecrneunBas NnaBHbIN Nepexos OT PeXnMoB XX K pexumam
CpefHVX Harpysok. 3atem paspexeHve B Auddy3ope NepBUYHOM KaMepbl NOBbILAETCA A0 BENWYMHBI, AOCTaTOYHOM ANs
BCTyNneHus B paboTy rnaBHON J03MPYOLLENA CUCTEMBI.

ACXX no3BonsieT 3Ha4YMTENbHO YyyLUTb Ka4eCTBO pachbINeHns roptoyen cmecu n 6onee paBHOMeEPHO pacnpeaenuTb ee no
unnuHapam, Yem obbldHas CXX. B pesynbTaTe gBuratesis MOXET YCTONUMBO paboTtaTthk npu cogepxxaHum CO B oTpaboTaBLumnx
rasax Bcero 0,2-0,3%, T.e. Ha NOPSAOK HWXe YyCTaHOBIEHHOW HOPMbI. [py 3ToM obecneymBaeTcst 3KOHOMUSA Tonnmea Ha 4-5%.

2.3. Ilonnagrosvtit mexanuzm

[MonnaBKoBbIN MeXxaHW3M YCTaHOBMEH B MOMnaBKoBoW kamepe 10 (cMm. puc. 7), npeAHasHa4YeHHOW AN akKyMynupoBaHus
(xpaHeHus) TomnvBa, pa3MeLLeHVs CpeAcTB A03MPOBaHWS U MOALEPXaHUs ero YpoBHA B 3adaHHbIX npepenax. B
kapbtopatopax Tuna «O30H» NonnaBKoBasi Kamepa M3roTOBIEHa Kak OAHO Lierioe ¢ koprnycom kapbtopatopa. Ee BmecTumocTb
B cpeaHeMm 75 cm’.

12 3
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Puc. 7. naBHasa po3upylollas cucTeMa M NONMAaBKOBbLIA MeXaHW3M (pacnbinuTernb 3KOHOCTa-Ta pa3MelleH BO
BTOPUYHON Kamepe. Ha cxeme OH yCnoBHO noka3aH B MNEpPBUYHOM): 1 - 3MYNbCUMOHHBLIA XWUKNEp 3KoHocTaTa; 2 -
3AMYNbCUOHHBIV KaHan aKkoHocTaTa; 3 - BO3AyLUHbIN xuknep MAC;

4 - BO3JYLUHBIN XUKNep dKOHOCTaTa; 5 - TONMMBHBIVA XWUKNEep 3KoHocTaTa; 6 - TONMUBHBIA KnanaH; 7 - OCb nonnaeka; 8 -
aemndvpyowmii Wwapwk; 9 - nonna-sok; 10 - nonnaskoBasi kamepa; 11 - rmaBHbIN TONNMUBHBIN XWUKNep; 12 - 3MyNbCUOHHbIN
KorogeLw,;

13 - amyrnbCcuoHHas Tpy6ka; 14 - oCb APOCCENbHOM 3aCnoHKK; 15 - KaHaBKa 30M10THUKA;' 16 - 30/10THUK;

17 - 6onbluow anddysop; 18 - manbi auddysop;

19 - pacnbinuTens

B peanbHbIX YCroBUsiX 3KCMnyaTaLmy NPOUCXOANT YacTasi CMEHa CKOPOCTHBIX U Harpy3o4HbIX PeXuMoB paboTbl ABuratensi.
MoppepxaHne onTUMarnbHOrO COCTaBa roptodel CMecu AN pPasfuyHbIX YCIOBUIA SKCNnyaTauum UMEeT BaXXHOe npakTuieckoe
3HayeHune.

Myck 1 NporpeB XonoAHOro ABUraTens B YCNOBUAX HU3KUX TeMnepaTtyp UMeeT pag npuHumMnuanbHbix ocobeHHocTel. Bo Bpe-
MSi MycKa ABuWratens 4YacToTa BpalLeHUsl KoneH4YaToro Bana coctaenseT Bcero 50-75 muH ' CKOpoCcTb BO3AYLIHOMO NOTOKa BO
BMYCKHOM TpakTe B 8-10 pa3 MeHbLLEe MO CPaBHEHUIO C pexuMamu xornocToro xoaa (XX). OgHOBpEMEHHO € 3TUM COBOKYMHOCTb
HebnaronpuaTHbIX hakTopoB (MOHWXKEHNE TeMrnepaTypbl OKPYXatoLLen cpefbl, OTCYTCTBME NOAOrpeBa roptoyet CMecu, nnoxoe
pacnbineHne Tonnuea) NPMBOAWT K 3aMETHOMY yXyALIEeHWo YCroBW ero ucnapenus. B atom cnyyae 90-95% Tonnuea He
ucnapseTcs u ocefaeT B BUAE TEKYLLEN NNeHKN Ha CTeHKax kapbiopaTopa v BNyckHOro TpakTa. [optoyasi cMecb nepBoHavanb-
HO obepaHsieTCsl, U TONMbKO B 30HE CBEYM 3aXKUraHUs ee cocTaB NpubnmxaeTcst K HopMasibHO BOCMnameHsiemomy npegeny. Ans
obecneveHnss HageXHOro nycka HeobxoauMo nopaeaTh upesBblvaiHO GoraTy cmecb (a = 0,05-0,10), xoTa ANsi BEPXHEro
npeaena BOCMNMaMeHeHns roptodent cMecu a coctaenseT 0,45. B uunuHapax asuratens oKMCNATCA NULb nerkve dpakumm
TONMMBA, @ ocTaslbHas ero YacTb BbibpackiBaeTCs Yepea BbiMyckHylo cuctemy B Buae CH B okpyxatoLLyio cpeay.

Ha pexume xonoctoro xoga (XX) gsuratenb He coBepLUaeT MOMIe3HON TpaHCMOPTHOM paboTbl. OHeprusi Tonnuea

pacxofyeTcs NWb Ha MPeofdoSieHNe BHYTPEHHUX MEXaHUYECKUX COMPOTUBMEHWA. [poaomKMTENbHOCTL paboTbl NerkoBbiX
aBTOMOGUIEN B rOpOACKUX YCMOBUSIX SKCMyaTaumMmn Ha pexumax XX coctaBnseT 35,4%, OTHOCUTESNbHbIA pacxos Tonnmea —
14, a BbIGpoc macchl O oT o6Lero ux konuyectesa — 26,0%.

Pexumbl npuHyauTenbHoro xonoctoro xoaa (MXX) cocraenstoT 13,8% 06LLErO BpEMEHN ABUKEHUS NEMKOBLIX aBTOMO6U-
nen, n B TOM Yncne npy 3akpbiTOM NOMOXEHUN APOCCENbHON 3acnoHku (Hambonee xapakTepHom pexunme) — 10,0-18,0%. Ha
3TOM pexuMe ABuraTenib Takke He COBepLUaeT MOone3HON TpaHCMOopTHOW paboTbl, HO OAHOBPEMEHHO C 3TMM noTpebnseTt 8-
12,0% TonnuBea ot obLuero konmyectea v BbibpacbiBaeT 13,0-23,6% macchl O COOTBETCTBEHHO.

Mpy ABMXKEHUN aBTOMOOUNS HA BHErOPOACKMX AOPOrax B 3aBUCMMOCTY OT MIIOTHOCTM TPAHCMOPTHOMO NOTOKa U NPOAONbHOrO
npocuns 4oporv NPOAOIHKUTENBHOCTL PaboThl ABUraTens B pexxumax XX un MXX coctaensiet ot 2,0 o 10,0%.

KOHCTPYKTUBHO MONSIaBKOBbIA MEXAHW3M BbIMOSIHEH C Ka4atoLLMMCS MyCTOTENbIM NaTyHHbIM MONSaBkoM 9, 3aKpenneHHbIM Ha
ocu 7 B KpbllKe kapblopaTopa, U TOMSMBHBIM KnanaHoM 6 C BEpXHWM pacnonoxeHuem. Takasi KOHCTpykums obecneunBaeT
HaunydLime ycrosus Ansi HopMarnbHOW paboTbl 3aMOpPHOro aNeMeHTa, HaxoasLLerocs Nof AaBneHUeM TONnuBa, co3faBaeMbiM
TOMMMBHBLIM HacocoM. BepxHee pacrnonoxeHue 3anopHOro knanaHa nomMuMo yaoGCcTBa perynupoBkM B 3KChnyaTauum umc-
KNoYaeT ero oTkas us-3a HaKoMMeHWsl 3arpsis3HEHNIA. 3anopHbIN SMEMEHT TOMNSIMBHOTO KrlarnaHa BbINOSHEH B BUAE CTaNlbHOW MUr-
bl C KOHYCOM W MOAMNPYXUHEHHBIM AEMMMUPYIOLLMM LLIAPUKOM 8, 3aKpensieHHbIM 3aBarbLOBKOM B KOPMYCe UMMbI.

3anopHas wrna TOMMMBHOMO KnanaHa KWHeMaTUYecKM CBsidaHa C MOMMaBKOM 4Yepe3 SI3blMOK, BbIMOSHEHHbIA Ha €ero
KPOHLITENHE. Tpebyemblii ypoBEHb TOMMMBA YCTaHABNMBAETCS W3MEHEHWEM MPOXOLAHOTO CEYEHUs OTBEPCTUS KranaHa,
nepeKkpbIBAEMOro 3aropHOM MrMoW NpW BCRSLITUKM MOMSiaBka Mo Mepe HamnofHEHWS MOMNaBKOBOW kamepbl TonnveoMm. [pu
[OCTUXEHUM TpebyemMoro ypoBHS TOMNMBA MOMNABOK, Nepemellas s3blYKoM Wy, NPUXUMaeT ee K ceany knanaHa u npe-
KpallaeT TeM cambiM Nofavy Tonnmea.

Mpy NOHWXEHUM YPOBHS TONNMBa BO BPeMs! paboTbl ABUraTens NoniaBoK ONyckaeTcsl BHWU3 U S3bI4OK €ro KPOHLUTENHA OCBO-
GoxaaeT urny, kKoTopasl OTKpbIBaeT NPOXOAHOE CeYeHue krnanaHa, BO306HOBISAS noaady TOMnvBa B MOMABKOBYIO Kamepy.

BhblweonucaHHble mpouecchl npu pabote ABUraTens NEPUOAUYECKU MOBTOPSAIOTCS, B pesynbTaTe Yero noaaepXuBaeTcs
HEKOTOpPbIV CpedHUiA YypoBEHb TonnMBa. Ha pexume NOMHON MOLLHOCTM STOT YPOBEHb HECKOSBbKO CHWKAETCSst N0 CPaBHEHUIO C
XOIOCTbIM XOZ10M, HO TaKOE CHUKEHME YUTEHO MNpu Nogbope xapakTepucTuk kapbropatopa 1 He okasblBaeT 3aMEeTHOrO BIUSIHUSA
Ha paboTy aBuraTens.

2.4. Yempolicmeo eeHMusiyuu rnomnsaskoeoli kamepb!

OcTaHoBKa ropsiyero ApuraTensi COMpOBOXAAETCS MHTEHCUBHBIM WMCNapeHneMm TOMnuea B MOMfaBkoBon kamepe. [loBbl-
LLIEHHOE KOJIMYECTBO MapoB TOMMMBA MOCTYNaeT BO BMYCKHOW TPaKT U Bbi3biBAeT 3aMeTHOE nepeoboralleHne ropoyeri cMecu,
YTO HexenaTenbHO MpW nycke ropsiyero Apuratens. OEKTUBHBIM CPEACTBOM YIyYLIEHWS MYCKOBbIX Ka4yeCTB ropsyero
ABuratens siBNsieTCs NpYMeHeHne CUCTEMbl BHYTPEHHEN UMW BHELLHEW BEHTUNALMKM MONMaBkoBOW kamepsbl. [py BHyTpeHHel
BEHTUNALMM NONMaBKkoBas kaMmepa cooblleHa Yepe3 6anaHcUpoBoYHyto TpyBKy C rmaBHbIM BMYCKHBIM KaHanom kapbiopaTopa,
a npu BHeLLHen — ¢ aTMocdepoit.

MonnaBkoBasi kamepa C BHELUHEW CUCTEMOW BEHTUMSLMM nonyyuna HassaHue pasbanaHcupoBaHHoW. OHa peanusoBaHa B
KOHCTpPyKUmMsAX kap6biopatopoB OAA3-2101, -2103 u -2106 paHHMX BbinyckoB. [Mpu 3TOM B Kpbiwke kapbGiopaTtopa Obin
ycTaHoBMneH pa3banaHCUMpPOBOYHbINA KrnanaH, MexaHUYeCckn CBSA3aHHbI C PblYaXHbIM MEXaHU3MOM YNpaBneHUsi APOCCeNbHbIMU
3acnoHkamu kapbtopaTtopa. [Mpy NONHOCTbLIO 3aKPbITbIX APOCCENbHBIX 3acroHkax (negarnb akcenepaTtopa oTnylleHa, ABUraTernb
OCTaHOBMEH) OH coobLyan MonocTb MOMMaBKOBOW kamepbl C aTMocdepoi. B nocrneaylolwmx KOHCTPYKUMsAX kapbiopaTopos
npoussoacTea [JAA3 knanaH pa3banaHcypoBKM NOMNaBKOBON kamepbl UCKIToYeH. B kapblopaTopax Tuna «O30H» npuMmeHsieTcs
nonnaBkoBasi kamepa C BHYTPEHHeN BEHTUNsALMen — cbanaHcMpoBaHHas, COeANHEHHas creumnasnbHbIM KaHarnoM C BO3AYLUHbIM
TpakTom kap6topaTopa.

B HeKoTOpbIX KOHCTPYKLUMSIX kap6lopaTopoB TOMMMBHbLIE UCNapeHus, obpa3syioLmecst Mocrne BbIKMOYEHWs ABUraTens, nocTy-
natT B CUCTEMY BEHTUNALMM Yepe3 DUIbTP C aKTUBUPOBaHHBLIM YrieM, aacopbupyowmm nx. Takasi cuctema BEHTUNALUK J0-
MONMHUTENbHO COAEPXWT MHEBMATUYECKUA KramaH, COEAMHEHHbI Yepe3 TepMocTaT, YNpaBnsioLlyld U pPEreHepupyHoLLyto
TIMHWIO C rMaBHbIM BO3AYLLHLIM KaHanom kapbiopatopa, a Takke ¢ unbTpom.
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Bo Bpemsi paGoTbl Asuratensi napbl TOnnvBa apacopbupyloTcsl akTMBMPOBaHHLIM yrmem ¢unbtpa. Mpu TemnepaTtype
OXMlaxaatoLLen XnaKocTu Bolle 50 °C oTKpLIBAETCA MHEBMOKANaH U HaKoOMSEHHbIE TOMSIMBHLIE MCMAPEHNs Mo Mepe OTKPLITUS
[1POCCESIbHOM 3acCMOHKM U3 OMNbTPa NOCTYNaKoT B ABUraTenb OIS UX CKUraHus

2.5. MnaeHas do3upyroujasi cucmema

Bo Bcex kap6topatopax Tvna «O30H» NPUMEHSIIOT eANHYI0 NMPUHLMNMANbHYI0 CXeMy rMaBHON 403UpYIoLLEe cucTembl (puyc. 7),
coaepxalyyto 6onblorn 17 n maneii 18 anddy3opbl, pasmelleHHble B rMaBHOM BO3AYLUHOM KaHane, rnaBHblii TONMUBHbIV
Xuknep 11, coobuiarowmii nonnaekoByo kamepy 10 ¢ amMynbCUOHHOWM Tpy6kow 13, Bo3ayLWHbIN Xuknep 3 1 pacnbinutens 19,
BbIXOASLLMIA B BO3AYLUHBIA KaHan manoro avdgdysopa.

[maBHble JO3MpyloLLMe CUCTEMBI BbIMOMHEHBI B KaXA0M kKamepe kapbiopaTopa, Mo CBOeW KOHCTPYKLMW MAEHTUYHBI, HE UMeoT
NOABWXKHBIX 31IEMEHTOB 1 NMO3TOMy 06nafaloT JOCTaTo4HON cTabunbHoCTbI0 B paboTe.

Manbin  guddysop 18 npeactaBnsieT cobOM CbEMHY [eTanb C LeHTpanbHbIM KaHanoMm Ans npoxoda Bo3dyxa,
3aKpensieHHyo ynpyrum MKcaTopoM B cpefHei yactu 6onbluoro avddysopa 17.

B cpefHel 4acTn CTEHKM 3MYNbCYOHHOIO KomnoAua 12 BbINOMHEHO OTBEPCTME GOMbLIOTO CeYEeHUs, COEANHEHHOE KaHanom c
BbIXOAHBLIM OTBEPCTMEM pacrbinuTensi 19, pacnonoxeHHbIM BHYTpY Maroro auddysopa.

Heobxoammblii cocTaB roproyeii cmecu obecneynBaeTcs NHEBMaTUYECKUM TOPMOXEHUEM TONMNMBA C NOMOLLbIO BO3AYLLHOMO
Xuknepa 3, yCTaHOBMEHHOrO Ha pe3bbe B BepXHEN YacTu aMyIIbCMOHHOTO KonoAua 12 n npwkumatoLlero cobom aMyrbCUOHHYIO
Tpy6ky 13. MNocnepHsiss npeactasnsieT coboit Nonbi LUMNMHAP C 3aKpbITbIM CHU3Y TOPLOM. B cTeHke TpyGku BbIMOMHEHbI
3AMYMbCUMOHHbIE OTBEPCTUS, PACMONIOXKEHHbIE B MMOCKOCTW, NepneHaVKynspHON ee MpoAosfibHOM Oocu. B kaxgon nnockoctu
pacnonaraloT, Kak npaBuno, Mo Tpu-yeTbipe paauanbHblX OTBepcTMsi AvameTpoM 1,0 MM. YBenuueHue Konuyectsa
3MYNbCUOHHBIX OTBEPCTUIN obecneymBaeT Gonee KayecTBEHHOE MPUrOTOBIIEHME TOMMMBHOW 3MYMNbCUU U ee paBHOMEpPHOe
TeyeHune no kaHany Tpyokun. ObLLee KONMMYECTBO AMYIbCUOHHBIX OTBEPCTUIN MOXET M3MeHATbCA OT 16 Ao 20. Mpu oTKpbIBaHWUK
[poCccenbHON 3aCNOHKM BO3AYLUHBIVA MOTOK NOCTynaeT He Tonbko Yepes anddysopsl 17 n 18, HO 1 Yepes BO3AYLUHbIV Xuknep 3
B 3MYNbCUOHHYIO TPYOKY 13 1 TeM CaMbiM CHUXAET paspexeHue y TONSMBHOIO Xwvknepa 11, pacnonoXeHHOro B HUXHe Yactu
nonnaBKkoBOW kamepbl. Yem Bbile paspexeHne B auddysope 18, Tem Gonblie Yepe3 xuknep 3 npoxoauT BO3Ayxa,
WHTEHCKBHEE TOPMO3SILLEro TOMMNMBO, MOCTyNatoLLee 13 NonnaBkoBON Kamepbl.

maBHas posupytowas cuctema obecneumBaeT paboTy kapblopatopa MpakTUYecKM Ha BCEX pexuMax, KpoMe XOrocToro
Xo[a, U npexpe BCero Ha Harpy3o4HbIX 1 pexuMmax MofHow MoLHOCTU. [Mpy 3aKkpbITON APOCCENbHOM 3acnoHKe (XONOCTOW Xoa)
paspexeHue B 6omnblIOM U Manom Anddy3opax Mano, No3TOMy OHO He obecrneynBaeT NOAHATUE TOMMMBA B 3MYIIbCUOHHbIE
KOMoZLbl U3 NMOMaBkoBOM kaMepbl U ero nogayvy k pacneinutento 19. C yBenuyeHneM yrna oTkpbITUsi 4POCCENIbHON 3aCMOHKU
paspexeHue B 30He OTBepCTWsi pacnbinutens 19 yBenuuvMBaeTCcs M TOMMMBO Yepe3 rMaBHbIA TOMMMBHBLIA xuknep 11
NOAHMMAaETCsi MO 3MYNbCUOHHOMY Kornoauy 12, noxoauT A0 YPOBHA pafuvaribHblIX OTBEPCTU B 3MYIbCUMOHHbBIX TpyGkax 13 u
noaXBaTbiBAETCS BO3[yXOM, MPOLUEALINM Yepe3 BO3AYLIHbIN xukrep 3. O6pa3oBaBLUascs TOMNMBOBO3AYLUHAS 3MYNbCUs MO
KaHamny noctynaeT K BbIXOAHOMY OTBEPCTUIO pacnblnuTens 19, rae cMeLmBaeTcsi C OCHOBHLIM MOTOKOM BO3AyXa.

maBHble Jo3upylolme cucteMbl obenx kamep BCTynaioT B paboTy He OJHOBPEMEHHO, TaK Kak PblYaXKHbIA MeXaHW3M
npvBoAa ApPOCCEeSibHbIX 3acroHOK obecrneunBaeT MX NocrieqoBaTernibHOE OTKPbIBaHME. Ha pexumax 4acTUYHbIX Harpysok
paboTaeT B OCHOBHOM rNaBHasi [03upylollasi CUCTeMa MEepBUYHON Kamepbl WM TOMbKO NPU MOMHOM OTKPbITUM 06eunx
[ApoccenbHbIX 3aCNOHOK (MakcumarnbHas Harpyska) obe 4o3upyloLe CMCTEMbl COBMECTHO 06ecneymBatoT MOLLHOCTHOM COCTaB
roproyei cMecm.

2.6. Ilepexoonasa cucmema

Hayano paboTbl rnaBHOW A03MPYIOLLIE CUCTEMBI NPU Nepexoie U3 pexrma XOrocTOro X0Aa Ha PEXUM HaCTUYHbIX Harpy3ok
COMNpOBOXAaeTCA HepaBHOMEPHOW (CTyneH4YaTomn) nogayen TONnMBa, XxapakTepusylollencs nposanamu B pabote gsuraTtens.
370 BbI3BAHO TEM, YTO MpY Hayane OTKPbIBAHUS APOCCENIbHON 3aCNOHKW pa3peXeHue y pacnbinUTenlbHOro OTBEPCTUS CUCTEMBI
XOJIOCTOrO XOAa PEe3KO CHWDKAETCS, YTO BbI3bIBAET YMEHbLLEHNE KONMYECTBa NOAABAEMON eto roplodeit CMecu.

Mpwn aToM paspexeHne B 6onbLIOM 1 Manom Anddysopax eLle He HaCTOMNbKO BENWKO, YToObI BCTynuna B paboTy rmasHasi fo-
3upylowas cuctema. [ins KoMneHcauum aToro HegocTaTka CoBpeMeHHble kapbiopaTopbl 06opyayloT nepexoaHon CUCTEMOW,
obecneyuBalioLLelt paBHOMEPHOE YBENMYEeHNE KONMYeCcTBa NOAABAEMOi B ABUraTerb roproyei CMecy Ha NepexoaHoOM pexume.

Kpome Toro, Hayano paboTbl rmaBHON [03UPYHOLLE CUCTEMbl BTOPUYHOW Kamepbl Takke COMpOBOXAAETCH HepaBHOMEPHOMN
nogadyen roproyert cMecu U3-3a nepepacnpegeneHns Bo3ayLHOro notoka. Moatomy n BTopuyHasi kamepa obopynosaHa nepe-
XO[HOW CMCTEMOM, MOMHOCTBIO aHANOTMYHOW MO NPUHLMNY AENCTBUA CUCTEME NEPBUYHON Kamepbl.

MepexofHasi cucteMa nepBUYHON Kamepbl BbINONIHEHA B BUAE HECKOMNbKUX KannBGpOBaHHbIX OTBEPCTUN UMW LLENKU, pacrono-
)KEHHbIX BbIlLEe KPOMKW OPOCCENbHOM 3aCNOHKM B €€ 3aKPbITOM MONOXEHUWU U COEAMHEHHbIX KAHANoM C CUCTEMOWN XONOCTOro
xofa. OTu OTBEPCTUS BbINOMHSIOT, Kak nNpaBumno, HeperynupyembiMu. Ha kap6iopatopax JAA3 paHHKX BbIMyCKOB CBEpreHue
OTBEpCTUiA 06enx nepexodHblIX CMCTEM MPOM3BOAMIIOCH UHAMBUAYANbHO MO MOMOXEHUIO BEPXHEN KPOMKM APOCCENbHON 3a-
CMOHKM Y KaXaoro OTAEenbHO B3sTOro kapbiopatopa. Mpu aTomM pa3bpoc XapakTepucTUK [03MPOBaHUSI roOploYen cmecu
nepexofHbIMU cucteMamm gocturan +12%. MpumeHeHWe BUHTa NPOM3BOACTBEHHON NOACTPOMKM U AONOMHUTENBHOO XUKIepa
Ha kap6topaTopax cemenctea « O30H» NO3BOMMIO YMEHbLUUTL Pa3bpoc xapakTepucTuk B 1,8-2 pasa.

Mpu nepexofe OT pexuma XONoCcToro XxoAa K Harpy3o4HOMY y OTBEPCTUIN NEpPexofHON CUCTEMbI NMEPBUYHON Kamepbl CO3aa-
eTCsl pa3pexeHune, 4OCTaToYHOe AN NO4aYuM U3 CUCTEMbI XONOCTOrO Xofa AOMONMHUTENIbHOrO KONUYECTBa roployen cmecy,
Heobxoammoro anst paboTsl ABUraTens 4o Havana AencTBUS rNaBHOM J03UPYIOLLEN CUCTEMBI.

MepexofHas cuctema BTOPUYHOM kaMepbl (PUC. 8) COAEePXXUT TOMMMBHBIN XUKNEP 2, pa3MeLLeHHbI B pe3bboBoM kopnyce 4,
TOMMMBHbBIN KaHan 1, COOBLLEHHDBIN C NMOMMABKOBOM KamMepon 8, BO3AYLLUHBIV XUKNep 3, 3anpecCoBaHHbI B BEPXHIO NIOCKOCTb
kopnyca kap6iopaTtopa, 3MySIbCUOHHBIA KaHan 5 1 ABa BbIXOAHbIX OTBEPCTUSI 6, pa3MeLLeHHbIX BbIle KPOMKW APOCCENbHON
3aCMOHKN 7 MpU ee 3aKpblTOM MNofioxeHun. Mpyu OTKpbIBaHUM APOCCENbHOWM 3acnoHKW 7 BTOPWUYHOW Kamepbl TOMMWBO MOA
[OeiCTBUEM pa3pexeHnsi NOAHUMAETCS Mo kaHany 1, NpoXoauT TOMSMBHbIN XUKNEP 2 U CMeLIMBAEeTCsl C BO3AYLUHbIM NMOTOKOM,
npoxoaswmmM Yepes xuknep 3. ObpasoBaBLIasics aMynbCcusi MO kaHany 5 Yepe3 oTBepcTMe 6 MocTynaeT B 3agpocceribHoe
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NpoCTpaHCTBO, obecneynBas paboTy ABuraTens 40 HayYana AeicTBus rmaBHOM A03upytoLlelt cucTembl. MNpu NonHbIX Harpy3kax
ABurartens nepexogHas cuctema BTOPUYHON kaMepbl kap6ropaTopa paboTaeT Kak AOMOMHUTENbHbIN BO3AYLLUHbIV XUKNEep.
YMeHbLUEHVE Harpysku ABUraTensi ConpoBOXAAETCS aBTOMaTUYECKUM OTKITIOYEHWEM NEPEXOOHON CUCTEMbI Kak NMepBUYHOM,
TaK 1 BTOPUYHON kamep kapbtopaTtopa. [NepexofdHble CUCTEMbI He UMEIOT MOABWIKHBIX U PEeryrimpyeMblX 3fIEMEHTOB, NMO3TOMY
HafdeXHbl 1 cTabunbHbl B akcnnyaTaumu. MopgoGHbIN cnocob KOppekTUPOBKM COCTaBa ropiodelt CMecu B KOHCTPYKTUBHOM

OTHOLLEHUN SBRsiETCSt HaMbonee NPOCTbIM, YTO M OBBSICHAET €ro LUMPOKOE pacnpoCTpaHEHME.
1 2 3 4

Puc. 8. MepexoaHas cuctema BTOPUYHON Kamepbl: 1 - TONMMBHbLIA KaHan; 2 - TOMSIMBHBIA  XKUKNep;
3 - BO3AYLUHBIV XUKIEP; 4 - KOPNYC XWKNepa; 5 - 3MyNbCUOHHBIN kaHan; 6 - BbIXOAHbIE OTBEPCTUS;
7 - ppoccenbHas 3acroHKa; 8 - nonnaBkoBas kamepa

2.7. DKonoMmaiizep RPUHYOUMENILHOZO XONOCM 020 X00a

Pexvm npuHyauTensHOro XonocToro xoAa npefcTtasnsieT cobol BeIHYXAEHHOe BpalleHne KoneHYaToro Bana Asuratens npu
OBVKEHUM MO MHepuuW C OTMYLLEeHHOW Neaanbio akcenepaTopa W BKIOYEHHOW nepepadeit. Takol pexum xapakrepusyercs
NOBbILLEHHOW YacTOTOW BpaLLEeHUsi KONeHYaToro Bana 1 BbICOKUM paspexeHneM BO BMYCKHOM TpakTe Mo CPaBHEHWUIO C Camo-
CTOsITENbHBIM (aKTUBHBLIM) PEXXMMOM XOJI0CTOrO XOAa.

Mpu aTom gBuraTernb, pacxodysl yBeNMYeHHOe Mo CPaBHEHUIO C PEXMMOM aKTUBHOIO XOSIOCTOrO Xo4a KOnM4ecTBO TOMMBa,
He Npon3BOAMUT nonesHyto paboTty. OAHOBPEMEHHO pe3ko BO3pacTaeT TOKCUYHOCTb OTpaboTaBLUMX ra3oB. DKOHOMaN3ep npu-
HyauTenbHoro xonoctoro xofa (AMXX) oTknoyaeT nogayy TonMea Ha 3TOM pexume. VM ynpaBnsieT aneKTponHeBMoKnanaH,
Ha KOTOpPbIV BO3OENCTBYIOT 60K ynpaBneHns n MyKponepeksnoyvaTens.

OTknioveHne nogaym roproyert CMecu Bo BNyCKHOW TpakT Asuratens ocylectenserca 3MXX ¢ NOMOLLbIO KOHYCHOW urnbl 20
(puc. 9), coeauHeHHoW wTokom 19c auadparmon 18. HapawadparmeHHas nomnoctb 13 NOCTOSHHO coeduHeHa C Hagapoc-
cenbHbIM MPOCTPaHCTBOM kap6lopaTopa. MNopanadparmeHHas nonoctb 17 yYepes anekTpornHeBmoknanaH 15 MoxeT 6biTb co-
efIMHeHa NnonepemMeHHO MK ¢ 3aApOCCerbHBIM NPOCTPaHCTBOM 21, unun ¢ atMocdepoit. Ecnn B nogavnadparMeHHyo nonocTb
nofjaeTcs paspexeHue U3 3a4poccenbHOro NPOCTpaHCTBa, Anadparma 18, nepemellasicb B CTOPOHY 3TOW MOMOCTH, yBRekaeT
3a cobor yepes wrok 19 wrny 20. Mpu atom pacnbinutensHoe oTBepcTe AMNXX oTKpbiBAeTCs M B ABuratesfls nogaetcs
roptoyasi cmecb. [lepemelleHne [OuadparMbl OrpaHUYMBAETCS BWHTOM pPErynupoBaHUs KOMMYECTBa TOpHOYel CMecw,
U3MeHSIILWMM BENWYMHY Xoda LWToka 19, a crnegoBatenbHo, U urmbl 20. M3MeHeHWe MOMoXeHUst 3TOro BWHTA Bbi3biBaeT
M3MeHEHWEe MONOXEHUSI UMbl B MOMHOCTbIO OTKPBITOM COCTOSIHUM U MPOXOAHOMO CEeYEHWsI pachblMTENbHOrO oTBepCcTuUst. MNpu
coefuHeHun noaanadparMeHHoR NonocTu ¢ atmocdeport paspexxeHne B HagavadparMeHHON NonocTy yBrnekaeT avadparmy
B CBOIO CTOPOHY — urna 20 nepekpbiBaeT Nofady roproyeii cMecu.

20 19 181716 15

Puc. 9. Cxema cuctemsbl AMXX: 1 - gpoccenbHas 3acnoHKa; 2 - pblyar; 3 - 3MYNbCUOHHbIA KaHan; 4 - pblyar npueoaa; 5 -
orpaHnuuTenb; 6 - MpyXuHa; 7 - MUKponepekniodartenb; 8 - 6nok ynpaeneHus; 9 - npepbiBaTenb-pacnpegenutens; 10 -
KaTyllka 3axuraHus; 11 - akkymynatopHasa 6atapes; 12 - kaHan; 13 - HaganadparmeHHasi nonoctb; 14-06BoaHon kaHan; 15 -
AneKTponHeBMaTUYECKUIA knanaH; 16-coegmHuUTeNbHbIV kaHan; 17 - noganadparmeHHas nonocTb; 18 - guadparma; 19 - Wwrok;
20 - uma;21 - 3agpoccenbHoe NPOCTPaHCTBO
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B cucteme 3MXX noag HasBaHvem «Kackag», BnepsBble NpUMEHEHHOW Ha aBTomMobunsx BA3-2105 u -2107, anekTponHeB-
MaTU4YeCKMM knanaHom 15 ynpaBnsoT ANeKTPOHHbIA 6nok 8 M MuKponepeknioyvatenb 7, BbINOMHAWMA Takke YHKUMIO
[aTtymka MoNoXeHus [ApoccenbHOW  3acrnoHku ans 6noka ynpaenenusi. Kpome curHana oT Mukponepekntovatens 6nok
ynpasneHusi nonyvyaeTt MHopMaLmio 0 YacToTe BPaLLeHUs KONIeHYaToro Bana Asuratens B BUAE 3MNeKTPUHECKUX UMNYIbCOB OT
KaTyLLKu 3axuranus 10.

[o nycka gsuratens Mmukpornepeknioyatens 7 pa3oMKHYT pbld4aroM 4 npusBoAa ApPOCCENbHOM 3acrioHKM 1, anekTponHes-
MoknanaH 15, He nomnydvas anekTponuTaHus, coobluaeT noaanadparMeHHyto nonoctb 17 JMXX c¢ aTtmocdepoit u
pacnbinMTensHoe 0TBEPCTNE CUCTEMbBI XONOCTOro X0Aa 3aKkpbiTo urnon 20.

Mpu nycke puratenss Gnok ynpaeneHus 8 BkMOYaeT LeMb NUTaHWS 3neKkTponHeBMoknanaHa 15 u paspexeHve u3
3a7pocceribHO-T0 NMpocTpaHcTBa 21 nepepaetcs B nogavadparMeHHyto nonocTb 17. Mirna 20 oTkpblBaeT AOCTYN roproven
cMecw B auraternb.

Mpy OTKPbIBaHMM OpOCCENbHON 3aCNOHKU 1 KOHTaKTbl MWKponepekniovatens 7 3amblkalTCs U He3aBUCMMO OT Onoka
ynpaBneHns TOK NOCTYNaeT K KNeMMaMm 3MeKTponHEBMOKNanaHa.

Mp1 [OCTVXEHUM KONEHYaTLIM BanoM [BUraTens 4acToTkl BpalleHns 1600 MuH" 6ok ynpaBneHus OTKMIOYaeTcsi, HO Ha
KNemMMbl  3fIeKTPOMHEBMOKManaHa Yepe3 3aMKHYTble KOHTaKTbl  MUKpoOMNepeknioyatens npoaorkaeT  nodaBaTbCs
3feKkTponuTanHue.

Ha pexvmMe npuHyauTENbHOrO XONOCTOro Xoda, NMpy OTNYLEHHOW nefjanu akceneparopa, KOHTaKTbl MUKponepeknoyaTens
pa3mMblkaloTcs pbldarom 4 kapbiopaTopa, M 3nekTPOonHEBMaTUYECKUA KnanaH, OTKMYasach, coeauHseT noaanadparMmeHHyo
nonoctb AMNXX ¢ atmocdepoit. Urna 20 nepekpbiBaeT nogayy roptoyert cCMecu B ABuraTernb.

Mpy CHWXEHUM YacTOoTbl BpalleHusi koreHyaToro Bana o 1000-1200 MuH" BkMYaeTcst GOK ynpaBreHusl, Ha KneMMbl
3MeKTPONHeBMOKanaHa MoAaeTcsi MUTaHne M BO30GHOBMSETCA nojava roproyeit cMecu. YkasaHHasi vactoTa BpalleHust
KoneHyaToro Bana, npy KOTOPOW BKMoYaeTcs Brok ynpasneHus, HasblBaeTcsl Moporom cpabatbiBaHus cuctembl AMXX, Huxke
KOTOpPOro BO306GHOBIIEHME NMOAauM roproYen CMecy OTKpbIBaHMEM ApPOCCENbHOM 3acnoHkv 6yaeT conpoBoXAaTLCS NPOBanoM B
paboTte gpuratensi. 3To NPOUCXOAUT U3-3a TOrO, YTO HA PeXMMe MPUHYAMTENBHOTO XOSIOCTOro XoAda LMNUHAPbLI ABUraTens u
ero BMYCKHOW TPaKT MOMHOCTbI0 OCBOOOXKOATCSH OT ropryveit cMecu W ANS ee NOCTYNfeHWs B LUAMHAPLI nocne
BO306HOBMNEHWS nopayn TpebyeTcs HeKOTOpoe BpeMs, a MpW HWU3KOW YacToTe BpalLeHUs KOomneHyaToro Bana ABuraTtens
HacocHbIN adhdekT ero umnuHapoB Man. Mopor cpabaTbiBaHUs noadbupaeTcs MHAMBMAYaNbHO AN KaX40n Modenu Asuratenst.

2.8. Dkonocmam

OboralleHne ropioyeit CMeCH Npy MoBbILLEHHON YacToTe BpaLLEHWs KONeH4YaToro Bana u nofiHOM OTKPbITUM APOCCEeSbHbIX
3acrnoHok obeunx kamep obecneuynBaeT IKOHOCTAT, KOTOPbIA MOMHOCTHIO W30NMPOBAH OT MABHOW A03MPYIOLLEN CUCTEMBl U
pa3MelleH B 30HE BbLICOKUX paspexeHui. KOHCTPYKTMBHO OH BbIMOMHEH B BWAE BEPTUKANbHOrO TOMMMBHOIO KaHana,
HauyuMHaloLWEerocs Noa YPOBHEM TOMMMBA B MOMMABKOBOW Kamepe W MOAHUMAIOLLErocsi NpakTUYeckM Ha MakcMmarbHO
BO3MOXHYI0 BbICOTY B npegenax rabaputoB kap6iopartopa. [1o3ToMy 3KkoHoOCcTaT BCTynaeT B paboTy TOMbko npu GomnbLumx
pacxofjax Bo3gyxa 4epe3 rMaBHbIA BO3QYLIHbIA KaHan kapbiopaTopa, korga ApoccenbHas 3acroHKa BTOPUYHOW Kamepbl
MOMHOCTbLIO OTKPbITa, YacToTa BpaLLeHUst KorieH4YaToro Bana 6nuska Kk MakcumMarnbHOW U pa3pexxeHue Y BbIXOQHOrO OTBEPCTUS
pacnblnMTens HaCTONMbKO BENMKO, YTO MOXET MOAHSTb TOMMMBO U3 MOMMAaBKOBOM Kamepbl Ha MOSHYK BbICOTY kaHana. Op-
HOBPEMEHHO C 3TUM 4epe3 GanaHCUPOBOYHBIA KaHanm B MOMMAaBKOBY Kamepy MOCTynaeT AOMOMHWUTESIbHOE KONMYecTBO
BO3[yxa, HECKOJIbKO YBENuUMBatoLLee B Hell AaBneHne. 3TO yBenmyeHve No3BonsieT KOMMNEHCMpoBaTh 3anasfbiBaHne Havana
paboTbl 3kOHOCTaTa, BbI3BaHHOE UHEPLIMOHHOCTBIO TOMMMBOBO3AYLLIHON 3MYSIbCUK B KaHanax.

HawnbonbLuee pacnpocTpaHeHne B KOHCTPYKUMsX kapbtopatopos [JAAS nonyuun aKOHOCTAT C pacnbinuTenem, KOHCTPYKTUBHO
COBMeLLEHHbIM C pacnbinutenem 19 (cm. puc. 7) rnaBHON O03UPYIOLLEN CUCTEMbl, pacnonoXeHHbIM B ManomM anddysope 18
rMaBHOrO BO3AYLLUHOIO KaHana BTOPUYHOM kamepbl. B cocTaB akoHocTaTa BXOAST TOMMMBHBIN XUKIEp 5, 3anpeccoBaHHbIV B
OTBEPCTME HWXHEN MNOCKOCTM KpbILLKK KapbtopaTopa, Bo3ayLHbIN XUKNep 4, 3anpeccoBaHHbIA B BO3AYLLIHON MOIOCTU KPbILLKA
Hag MoMnnaBKOBOW KaMepoW, 3IMYNbCUOHHBIA XuKNep 1, pacrnonoXeHHbln PSAOM € TONMMBHBIM KUKNEPOM, a Takxke
pacnbinnTenb, KaHan KOTOPOro BbIMOMHEH B 06LLeM Kopnyce ¢ pacnbinutenemM 19 rnaBHOM J03UPYIOLLE CUCTEMBI.

TonnuBo K Xuknepy 5 3KoHocTaTa NOCTyrnaeT HEenocpeACTBEHHO W3 MOMMaBKOBOM kaMepbl MO creuuanbHOMY kaHany B
kopnyce kap6lopaTtopa, BXOAHOE OTBEPCTUE KOTOPOro PacrofioXeHO PsiAOM C [MaBHbIM TOMMBHBLIM XWUKNEPOM BTOPWUYHOM
kamepbl. Mo AOeficTBMEM pa3pexeHus TOMNMBO, MPOWMAsA Xuknep 5, cMmelmBaeTcs C BO3AYXOM, MOCTYNaloLWMM 4epes
BO3AYLUHbIA >Xuknep 4, 3aTeM o6pas3oBaBlIasiCs NpU CMELUMBAHWKM TOMMMBOBO3AYLLUHAs 3MyNbCWsi MOAHMMAETCsl Ha
MaKCUMarnbHYH BbICOTY U OMyCcKaeTCsl MO KaHary B Kpbillke kap6iopaTopa K 9MynbCUOHHOMY KMKMepY 1 1 yepes pacnblimTerb
BbIXOAUT B IMaBHbIN BO3AYLLHbI KaHar, CMELLMBAsiCb C OCHOBHbLIM MOTOKOM BO3[yXa.

OTcyTCTBME B 3KOHOCTaTe, B OTNNYME OT IKOHOMaW3epoB MEXaHW4ecKoro Tuna, NOABWXHbLIX AeTanei obecneynBaeT ero
CTabunbHyI 1M HagexHyto paboTy.

2.9. Yexkopumenwhoiii Hacoc

YckopuTenbHbIA HAacCOC OTHOCAT K Y1ciy Hanbonee BaxHbIX oboraTUTenbHbIX anemeHToB kapbtopatopa. OH KoMneHcupyeT
obefHeHWe roptoyeli CMecu Mpu Pe3KOM OTKPbIBAHWM APOCCESIbHBIX 3aCMOHOK, OBYCIOBMEHHOE Pas3fUYHON MIIOTHOCTLIO
BO3Jyxa ¥ TONMMBA, a crefoBaTeslbHO, U CKOPOCTbIO X MOCTYMNMEHWS B LMIMHAPLI ABUratens. B KoHCTpykuun kap6lopaTtopos
[OAA3 nNpuMeHsIoT yckopuTenbHble Hacockl AnadparMeHHOro Tuna ¢ MexaHM4eckon CUCTEMON TONMMBOMNOAAYM, He 3aBuCsLLEN
OT pacxofa Bo3yxa.

YckopuTenbHbI  HAacoC MOHTUPYIOT Ha cneumanbHoOM dnaHue nonnaekoBor kamepbl 5 (puc. 10) kapbiopaTopa. MNpuBogom
Hacoca CMy>XWT pblyar 7, KUHEMaTUYECKM CBA3aHHbIN Yepes pasMeLleHHbI Ha ero KOHLe PonuK € KynaykoM 6, yCTaHOBIIEHHbIM
Ha OCW ApOCCENbHON 3aCOHKW MEPBUYHOM kaMepsbl. [IpyruM KOHLIOM pbluar 7 Yyepes Tonkatenb U AeMNMUPYIOLLYIO MPYXUHY,
pasMelLLieHHYI0 BHYTPM YaLlku 9 amadparmel 10, cBA3aH ¢ nocnegHei. inacdparma NOCTOSHHO NokaTa K pblyary 7 LunuHapu-
YecKoW BO3BPaTHOW NPYXWHON 8, yCTaHOBIEHHOW B HarHeTaTenbHOWM MOfIoCTN Hacoca.

BcacbiBaHve TonnuBa B HarHeTaTerlbHyl MOSIOCTb HAcoca M3 MOMMaBKOBOW Kamepbl OCYLLECTBRSIETCS 3a CYET YNpyroctu
MPYXWHbI 8, @ HarHeTaHWe — 3a CYeT CUIIOBOrO BO3AEWCTBUS pblyara 7 Ha yaluky 9 amadparmel 10.
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BnyckHol WwapukoBbIi knanaH 11 ycTaHOBMEH B pacToyKe KaHana, COeAUHSIIOLLEro HarHeTaTenbHyto NonocTk C NOMNIaBKoBOM
Kamepon, M 3adUKCUPOBaH 3anpeccoBaHHOW B €e CTeHKy orpaHuuuTenbHon npobkor 13. OH obecneumBaeT cBobopHoe
npoTekaHue ToMnnuea 13 NomnnaBkoBON kamepbl B HarHeTaTerbHY NONOCTb HAacoca Npu 3aKkpbITON APOCCENbHON 3acroHke (Unu
npv BCacbIBaHUW TOMMMBA B MOMEHT 3aKpbITUSi paHee OTKPbLITON 3aCMOHKW) U NPensTCTBYeT ero o6paTHOMY nepeTekaHuio npu
HarHeTaHun anadparmon B TONMMBHbLIV KaHan 3.

Puc. 10. Cxema yckopuTenbHOro Hacoca gvacgpparmMeHHoro Tmuna; 1 - TonnuBONOAAIOLLMIA BUHT;

2 - pacnbinuTenb; 3 - TONMMBHBLIA KaHan; 4 - nepenyckHOW >xuknep; 5 - nonnaekoBas kamepa; 6 - Kynayok npusoga
YCKOPUTESBHOIO Hacoca; 7 - pblyar NpMBoAa; 8 - BO3BpaTHas NpyxuHa Hacoca;9 - vyaluka guadgparmel; 10-anadparma Hacoca;
11 - BNYCKHOW LLAPUKOBBIV KnanaH; 12 - kamepa napoB Tonnvea; 13 - orpaHnynTensHas npobka;

14 - BUHT perynupoBKu noaayv Tonnuea

B BepxHeit yacTu TOMNMBHOrO KaHana 3 HarHeTaTenbHOW IIMHUM Hacoca YCTaHOBMEH pacnbliuTenb 2, 3aKpernneHHbIV
TONIMBOMNOAAOLLMM BUHTOM 1, BHYTPU KOTOPOrO CMOHTMPOBAH LLAPWUKOBbLIN HarHeTaTenbHbIA KnanaH, nponycKatoLLmii TONMBO
npy HarHeTaHWM B pacnbinuTenb, HO NPeAOTBPALLAOLLMIA MOCTYNEHWe BO34yxa B kaHan 3 npy BcacbiBaHUU TOMMUBA, HACOCOM
13 NonnaBkOBOW Kamepbl.

B Hocke pacnbinutens 2 BbINOMHEHO kanubpoBaHHOe OTBepcTUe, obecneunBatoLLee 103MPOBaHHbIN BMPbICK TOMNNMBA B Buae
OOHOPOAHOM TOHKON CTPYM B rMaBHbIV BO3AYLLUHBIA KaHan NepBuYHON kamepbl Mexay 6onblunm n mansiM anddysopamu.

[ns ymeHbLLEHWs noJaun ToNnuBa, Koraa HeT Heo6XoAMMOCTM B €r0 JONONHUTENBHOM KONIMYECTBE, HanpuMep, npy MeaneH-
HOM OTKPbIBaHUM APOCCENbHON 3aCMOHKU, @ TakKe NpU cryvyaiHbIX ee konebaHusiX, BbI3BaHHbIX HEPOBHOCTSIMM AOPOTU, YCKO-
pUTENbHBIA HAacoc cHabXeH JOMONHUTENbHLIM KaHaNoM C NepenyckHbIM Xuknepom 4 anametpom 0,4 mm. Kpome Toro, Bxoas-
LM CBOMM KOHYCHBIM XBOCTOBWKOM B XMWKNep 4 BUHT 14 CnyxuT yCTPOMCTBOM PerynvpoBKM MOAaYM YCKOPUTENBHOIMO Hacoca.
Mpu BBOpauMBaHUKN 3TOTO BUHTA B XKUKIEP 4 €ro cevyeHve yMeHbLIAeTCsi, OrpaHnYMBasi KONMYECTBO TOMNMMBA, NEPETEKAIOLLETNO
B MONMaBKOBYIO Kamepy, — Mnofaya yCKOpUTENbHOrO Hacoca yBenuymBaeTcsl.
| Mpy pe3koM OTKPbITUM APOCCENbHOWM 3acnoHKM Kynayok 6, noBopauMBasiCb BMeCTe C Hel, 4yepe3 ponuk nepemellaet

HWDKHUIA KOHew, pbldara 7. [lpyroi KoHel, pbldara, BO34eNcTBys Yepes TonkaTtens ¥ AeMndupyoLLyto NPYXUHY Ha avadparmy
10, CTpemMUTCS BBITECHUTHL TOMMMBO M3 HarHeTaTeslbHOM MonocTu Hacoca. OaHako Anadparma yaepxuBaeTcsl Ha MecTe
MeAfIeHHO yAansieMbiM TOMIMBOM U HE MOXET GbICTPO NEepemMecTUTbCs Ha PaccTosiHue, onpefensieMoe XOA4oM pblyara 7.
Mo mepe BhpbICKMBaHWS TOMMMBA M3 pacnblnMTens 2 Aemndupylollas nNpyxuHa MnaBHO nNepemellaeT auvadparmy,
obecneuynBasi 3aTsHXKHOM BNpbICK Tonnmea 3a 1 -2 ¢, 4To HeobxoanMo ANst yCTOWYMBOM paboTel ABuratens. [JononHUTensHo
AemndupytoLas npyxvHa obecneymBaeT 3alwmTy AvadparMbl OT NoBpexaeHUst 6onbLUMM AaBrieHMem Tonnmea.

[nsa peskoro yBenuyeHus nogayu TOnNnMBa Npu Havane OTKPbIBAHUS APOCCENbHOM 3aCMOHKM BTOPUYHON Kamepbl Kyrnadok 6
nmeeT BONHoobpasHbIi Npodunb, BTOPOW BbICTYN KOTOPOro obecneymBaeT CTyneHYaTbl BNPbICK B 3TOT MOMEHT.

Kap6topaTtopbl [JAA3 paHHUX Mogenen cHabxanu yCTPOMCTBOM CE30HHOW PerynupoBKW MOAayy YCKOPUTENbHOro Hacoca,
BbINOMHEHHbLIM B BUAE [OMNOMHUTENbHOrO OTBEPCTUS B €r0 KpbILKe As ocu pblyara 7. MNepecTtaHoBKka ocu B Apyroe oTBepcTue
U3MeHsna KnuHemaTuky NpuBOAa, YTO BMEKNO 3a cobol n3meHeHve nogadm Hacoca. OgHako NpocToe yBenuyeHune obLiero
KonmyecTBa TOMMMBA, MOAABAEMOrO YCKOPUTENMbHBIM HAacOCOM, He BCerga ycTpaHsieT npoeasbl B paboTe asuratensi npu
pasroHe aBTomobuns. Moatomy B 6onee no3gHnx mogensx kap6iopatopos JAA3 ce3oHHast perynvpoBka Gbina UckroyeHa.

2.10. Mexanu3sm ynpagnenus Kapoopamopom

MexaHuam ynpaBneHust kapblopaTopoM CRyXUT ANnsi ynpaBeHus BO3AYLUHOW W ApOocCenbHbIMU 3acroHkamy € MecTa
BoguTtens. OH BkniovaeT B cebs NpuBoAbLI BO3AYLIHON U APOCCESbHbIX 3aCNOHOK, BbINOIHEHHbIE HE3aBUCKMO ApYyr OT Apyra. B
KayecTBe MpyMepa HUXe pacCMOTPEH MexaHu3M ynpaeneHus kapbiopatopamu aBTomobuneint BA3 knaccmyeckot KOMMNOHOBKU
(puc. 11).

YnpaeneHve BO34YyLUHOW 3aCNOHKOM OCYLLECTBSAIOT C NMOMOLLbIO NPOBOMOYHON TAMM 3, 3aKMOYEHHOW B BUTYHO NPOBOMOYHYO
e 000mnouyKy, 3alluLLeHHY0 OT nonagaHust Bnarv 1 Nbiny nrnactMaccoBoi Tpyokon. OamH KoHel, 060MoYKM TArM 3axaTt B Ha-
npaenstoLLen Tpybke CTepXHst PyKOSiTKU 1 Tarv, a gpyron 3akpenneH KNeMMHbIM 3aKMMOM Ha Kpblllke kapbtopaTopa. B wute
nepegka KysoBa 060mfoyka ynnoTHeHa pe3nHoBbIM ynNnoTHuTenem 2. KoHew, NpOBOMOYHOM TAM KpenuUTCs WapHUPHON MydTomn
Ha TpexnneyemM pblyare ynpasneHusi BO3[YLIHOW 3aCIIOHKOW, MOBOPaYMBaOLLMMCS Kak Ha OCW BOKPYF BUHTa 8, 04HOBPEMEHHO
KpensiLLero KPpOHLWTENH NPYXUHbl 7. PykosiTka TArM pacnonoxeHa Ha naHenu npu6opos. Mpy BeITAMMBaHUM PYKOSITKM Ha cebst
BO3JyLUHAasi 3aCMOHKa NOMTHOCTbIO 3aKpbIBAETCs!, NPW yTanMBaHUM — OTKpPbIBAETCS.

naBa 2. YcTponcTBa KOMNeHcauum ropoyei cmecu
Mepanb 16 ynpaBneHusi ApoccenbHbIMU 3acnoHKamy LWapHUPHO yCTaHOBIEHa Ha pblyar Banuka 12 u 3akpensieHa CTONopHOM

warbon 15. Banuk B cBOK ovepedb ABYMS KpOHWTeHaMu 11 yepe3 nnacTMaccoBble BTYMKWM 3aKpenrneH Ha LuMTe nepegka
Ky3oBa. 1o koHUam Banuka npveBapeHbl ABa pbiyara 10 n 13. Pbiyar 13 cnyxuT Ans npucoeanHeHUst OTTSKHOWM NPYxuHbl 14, a
pblyar 10 4Yepe3 LAPHWPHbIE COEAWMHEHUS MNPOAOMBHOM TArM 5, NPOMEXYTOYHOro pbldara 9 u nonepevHon TArM 6
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KMHEMATUYECKM CBA3aH C pbl4aromMm npueoaa ﬂ,pOCCEJ‘IbHOVI 3aCITOHKN I'IepBVI‘-iHOVI Kamepbl KapﬁropaTopa. Takasi cuctema Tar
NO3BONIAET UCKMKYUTb BIUAHWE Ha NOJNOXeHune ,D,pOCCGJ'IbHOVI 3aCnoOHKun nepervleu.leHwh apuratena Ha 3nacTUYHbIX onopax
OTHOCUTENbHO Ky30Ba, BbI3BaHHbIX HEPOBHOCTAMU LOPOrA. MnactmaccoBble HAKOHEYHUKM TAr 5 1 6 UMEeT C HUMK pe3b60806
CcoegunHeHune, 4TO No3BOJIAET Npu HeoB6X0AMMOCTUN U3MEHSATL 06u.|,y|o ANUHY T4r.

BO3BpaTHaF| Npy>XuHa 7, yCTaHOBMNEHHasA Ha Kap6r0paT0pe, obecneunBaeT UCXOQHOE MOMNOXEHUE APOCCENbHbIX 3aCiOHOK, a
npyXuHa 14 — ncxogHoe NONOXeHWe Bcero npusoga npu 0TI'IyLLI,eHHOl7I nejanu ynpasneHua pocceribHbIMU 3aCroHKaMu.

OnucaHHas KOHCTPYKLUMSA NPMBOAA NO3BOMAET YNpaBnsATb APOCCENbHON 3aCnoH
KO nepBuYHON Kamepbl. COCTaBmsALLEN YacTbio MPUBOAA APOCCENbHbIX 3aCMOHOK ABNSAETCA CUCTeMa pbl4aroB, YCTaHOBMEH-

HbIX HEMOCPeACTBEHHO Ha kapGlopaTope 1 NepeMeLLaoLLmnX APOCCENbHYH 3acIOHKY BTOPUYHOM Kamepbl COrnacoBaHHO ¢ nepe-
MeLLEeHMEM 3aCNOHKN NepBUYHON Kamepbl. Popma 1 pasMepbl 3TUX pbldaroB NogobpaHbl Takum obpa3om, 4To obecrneynBaeTcs
nocrnefoBaTeribHoe OTKPbIBaHUE 3aCOHKW BTOPUYHOM KaMepbl NMocne TOoro, Kak 3acrioHka NnepBUYHON Kamepbl NOBEPHETCs Ha
Y3 cBoero xoaa.

XKectkas MexaHundeckasi CBA3b 3aCMOHOK, MpUMeHsBLUasics Ha kapbiopatopax JAA3 paHHMX BbINyCKOB, He MO3BONSET
YYMTbIBaTb CKOPOCTHON PEXMM ABUraTens, Tak Kak 3acroHka BTOPUYHON Kamepbl BCeraa OTKpbIBAETCS MPU NOMIHOM HaXaTun Ha
nejanb akcernepatopa, Y4TO MPU HU3KOW YacToTe BpalleHUsi KOMEHYaToro Bana HexenaTeslbHO, Tak Kak Ha 3TOM pexume
onTUMarbHble XapaKTepuUCTUKW ABUraTenst MOJIHOCTbio obecrneyvBaeT nepBuyHas kamepa, a paboTa BTOPUYHOM Kamepsbl
yXyAwaeT paBHOMEPHOCTb pacrpeferieHusi roproyeit cMecu Mo LMAMHAPAM, YTO He MO3BONsSieT WCMOoNb30BaTb MOMHYIO
MOLLHOCTb [ABUraTenst Nnpyu UHTEHCUBHOM Pa3roHe W JOMOMHUTENBHO YBENMYMBAET pacxod Tonnuea.

J 14 13 1> 11

Puc. 11. MexaHu3M ynpaBneHus kapb6ropaTopom: 1 - pykosiTka Tsirv ynpaBneHusi BO3AYLUHOWM 3aCMNOHKOM;

2,17 - ynnoTtHUTenu; 3 - TAra ynpasneHus BO34yLLUHOW 3aCnOHKOW; 4 - ckoba kpenneHust NpoAobHOM TAMU;

5 - npoponbHasa TdAra; 6 - nonepevHas TAra; 7, 14 - Bo3BpaTHblE MPYXWHbI; 8 - BUHT KPEMneHus BO3BPATHOW MPYXWHbI; 9 -
NPOMEXYTOUHbIN pblyar; 10, 13 - pbivary; 11 -KpOHLWITENH KpenneHus Banuka; 12-sanwk;

15 - cTronopHas wanba; 16 - negans ynpasneHust 4poccenbHbIMU 3aCNOHKaMun

[Ons npenoTBpalleHnst 3Toro siBreHuns kapbropaTtopbl TMNa «O30H» OCHaLLEHbl MHEBMAaTUYECKMM MPUBOAOM OPOCCENbHOM
3aCMOHKN BTOPUYHOW Kamepsbl (puc. 12), No3BonsoWmMM OTKpbIBaTb €€ TOMbKO MpW BbICOKOW 4acToTe BpalLeHUst KONeH4YaToro
Bana u, kak creacTeume, npu 6onbLIom paspexeHun B obonx anddysopax kapbiopaTtopa.

MHeBmonpueoa 10 ApoccenbHON 3acrioHKM BTOPUYHOW Kamepbl COCTOWUT W3 CTSHYTbIX Mexay COOOW BUHTaMK KpbILLKUA W
Kopryca, Mexay KOTOpbIMU 3axaTa noanpyXvHeHHast anadparma, obpasytowas paboyyto BakyyMHyto nonocte 12 (puc 13)
Paboyas nonoctb nNHeBMOMNpuBOAa COeAMHEHa BbIMOMHEHHBIM B Kopryce kapbiopaTopa kaHanom 10 c xuknepamu 1 u 5,
OTBEPCTUS KOTOPbIX OTKPbIBAOTCA B nonoctu Gonblunx anddysopos obenx kamep. Yepes BTynky 11 gnadparma cBsidaHa co
LUTOKOM 8, OTBEpPCTMEM €ero cepbr HadeTbiM Ha narneL, NPOMEXYTOYHOro pblyara 6, nNoaXaToro MpYXWMHOM 7 K pblyary 9
ynpaBneHns ApoCCenbHON 3aCNOHKOM BTOPUYHOM Kamepsbl. Pbivar 9 Yepes WwtudT Ha GnokupytoLlem
pblyare 4 coeavHeH C NocneaHUM, KOTOPbIA B CBOKO o4epedb MOXET MoBOpaynBaTbCs OTOTHYTbIM YCUMKOM pbldara 3, )XecTko
3aKpensieHHOro Ha OCU ApPOCCENbHON 3aCNOHKU NEePBUYHON Kamepbl. Ha 3Tow e ocu 3akpenneH u pbibar 2 npusoga Apoc-
CerbHbIX 3aCNOHOK.

Ha pexumax XorocToro xofa W 4acTUYHbIX Harpy3ok GroKvpyloLWmin pblbar 4 OTTSHYT BBEPX MPYXWHOM 7 (cM puc. 12) n
CBOUM LWITUTOM YAEpXKMBaET OT nepemMeLleHns peldar 9 (cm. puc. 13).

C noBbILLIEHVEM Harpy3ku, CONPOBOXAAOLLMMCS POCTOM pa3pexeHust B audpdysopax kapbiopatopa, a cnegosaTenbHoO, U B
paboyei nonoctn 12, WTOK 8, NpeofoneBasi CONPOTUBNEHME NPYXUHbI AvadparMbl U NPOMEXYTOYHON MPYXWHBLI 7, NOBOpa-
YMBaeT NPOMEXYTOUHbIN pbidar 6. OaHako 3abNoKMPOBaHHBIN pblyar 9 1 XeCcTKO CBs3aHHas C HUM ApoccenbHas 3acrioHka BTO-
PVYHON Kamepbl OCTalTCA HEMOABWXKHbLIMU. MMHEBMONPUBOA, HAXOOUTCS B COCTOSIHUM FOTOBHOCTWU OTKPbITb 3TY 3aCNOHKY npu
ocBoboXaeHUN pblyara 9.

Mpy ganbHenweM HaxxaTun Ha nefank akceneparopa v NoBOPOTE APOCCENbHON
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9 8 7 6 5
Puc. 12. Bua Ha kapGlopaTop €O CTOPOHbI NpMBOAA APOCCENbHbIX 3aCNOHOK: 1 - BO3ayLlHas 3acnoHka, 2 - NyckoBoe
YCTPOMCTBO, 3 - pblyar ynpaBneHus BO3AYLUHOW 3acrioHKoW, 4 - Teneckonuyeckas Tsra, 5 - pblyar npuBoaa APOCCENbHOM
3aCINOHKM NEpPBUYHOM Kamepbl, 6 - pblyar, OrpaHUYMBAIOLLUNIA OTKPbITUE OPOCCENbHOW 3aCOHKM BTOPWUYHOW kamepbl, 7 -
BO3BpaTHas NpyxwuHa, 8 - Tara, cBA3bIBaloLLAasA APOCCENbHYIO 3aCNOHKY NepBUYHON KaMepbl C pblaroM ynpasneHus BO3AYyLLHON
3acnoHKou, 9 - WToK NHeBMonpmeoaa 10 - nHeBMoNpuBoa

2

Puc. 13. MpuBOoA ApoccenibHOW 3acfiOHKM BTOPUYHON Kamepbl Kap6ropatopoB OAA3-2105 m -2107: 1 - xwuknep
NMHEBMOMPUMBOAA, PacronoXeHHbIn B Anddy3ope NepBUYHON kKamepsbl, 2 - pblyar MPMBOAA APOCCENbHbIX 3aCNOHOK, 3 - pblyar,
)KECTKO CBSA3aHHbIN C OCb0 APOCCENbHON 3aCMOHKN, 4 - GNOKUPYIOLWWIA pbivar, 5 - Xuknep NHEBMOMNPUBOAA, PaCMONOXEHHbIN B
Anddysope BTOPUYHON Kamepbl, 6 - MPOMEXYTOYHbIA pblyar, 7 - NpyXuHa ApPOCCENIbHOM 3aCNOHKM BTOPUYHON Kamepsbl, 8 -
LUTOK MHEeBMOMNpUBOAA, 9 - pblyar ynpaBrieHUs ApoccenbHOM 3acnoHKo BTOPUYHOW kamepbl, 10-kaHan noaBoaa paspexeHus B
nHeBmonpuBog, 11 -BTynka wroka, 12-paboyasi nonocTe NHEBMONPUBOAA APOCCENbHOM 3aCNOHKM BTOPUYHON Kamepbl

I'maBa 2 YcTpoiicTBa KOMIICHCAIIUH FOPIOYEH CMeCH
3aCnOHKM NepBUYHON Kamepbl Ha yron 6onee 48° ycuk pblyara 3 HaxuMaeT Ha G6nokvpylowuie pelyar 4, noBopayvsasi ero npu-

MepHo Ha 30° LUTndT Bnokupytowero pelyara 4 BbIXOAUT U3 Nasa pblyara 9, No3Bonsst nocregHemMy BMecTe C ApOcCernbHON
3aCMOHKON BTOPUYHON KaMepbl NMOBOPaYvBaTLCS Ha Yros, onpeensieMblii XxapakTepucTvkamMmm NHEBMOMPUBOAA B 3aBUCUMOCTY
OT YacCTOTbl BPaLLEHWsi KoreHYaToro Bana.

Ecnu yacToTa BpalleHWsi KoneH4YaToro Bana ocTtaeTcsi HU3KOW, ApoccenbHasi 3acsioHKa BTOPUYHOW KaMepbl He OTKpbIBaeTCs
[axe npu NonHOM HaxaTuu Ha neganb akcenepatopa. Kap6iopatop B aTom cnyyae paboTaeT kak 0gHOKaMepHbIN, COXpaHss
COCTaB roproye cmecy onTuMarnbHbIM A1st 3TOro pexuMa

Mpu yBenuyeHWn 4acToTbl BpaLLEHWs KOMEHYaToro Barna MHEBMOMPUBOA HauMHAET OTKPbIBaTb OPOCCEMbHYH 3aCrOHKY
BTOPUYHOMN kamepbl. OfHAKO OH MOXeT MEPEMECTUTb pbivar 9 TOMbKO Ha BEMWYMHY 3a30opa Mexay ero nasom u LWTUHTOM
6nokvpytowero pblyara 4. NoeopaymBaHne OpPOCCENbHON 3aCNOHKU BTOPUYHOW Kamepbl Ha Yrof, COrfacoBaHHbIA C yrmnom
noBOpPOTa MEPBUYHON Kamepbl, OCYLLECTBNAET pbiyar 4, BbIMOMHSS NPU 3TOM (DYHKLMIO MPOMEXYTOYHOrO pblyara 06bl4HOrO
(6e3 nHeBMONPUBOAA) Pbl4aXXHOTO MexaHu3ma kapbiopaTopa.

Mpn pe3koM 3aKpbITUM APOCCENbHOW 3aCNOHKM NEPBUYHON KaMephbl pbivar 4 Yyepes pbiyar 9 NpMHYAWUTENbHO 3aKkpbiBaeT Apoc-
CenbHYI0 3aCIIoOHKY BTOPUYHOWN KaMepsbl, NpeAoTBpallasi CoXpaHeHMe BbICOKOW 4acTOTbl BPALLEHWS KOMEHYaToro Bana npu oT-
nyLEeHHON NeJanu akcenepartopa

2.11. Cucmema senmunayuu Kapmepa

Bo Bpems paboTbl ABuraTesns Yepes 3a3opbl B MOPLUHEBON rpynne, MeXay CTEPXKHAMMW KranaHoB U HanpasnsowymMy BTyn-
Kamu B KapTep NMpOHMKaeT HEKOTOPOE KONMMYeCTBO OTpaboTaBLUMX ra3oB. B nx coctaBe Bcerga MMeloTcs mapbl Boabl, KOTOpbIe,
KOHAEHCUPYSiCb B KapTepe, BCMEHMBAOT Macno ¢ obpasoBaHWeM 3MyNbCWIA, Pe3Ko YXYALIAIOWMX YCIOBUS MpoKaymBa-HUS
macna B cucteme cmaskv Kpome Toro, CMeLLMBAsiCb C MMeIoLMMCSt B OTpaboTaBLUMX radax CePHUCTLIM ra3oM, napbl BOAb!
06pasyloT KMCnoThl, pasbedatolwne paboyve NOBEPXHOCTU ABUraTens U yckopsiowwue ero n3Hoc MoMUMo 3Toro KapTepHble
rasbl co3gatoT U3bbITOHYHOE AaBrneHne B MOMOCTY KapTepa, MPMBOASLLEE K TeYM Macna yepes ero yrninoTHeHWs!

Mpu nycke ABuraTens B LMNMHApPax KOHAEHCMPYIOTCS napbl 6eH3nHa, KoTopble, nonagasi B kapTep, pasxukalT Macno, yxya-
Luasi ero cmasbiBatolLLie CBOWCTBA.

[nsa ynaneHus us kapTepa oTpaboTaBLUMX ra3oB U NapoB 6eH3MHa CNyXUT cUCTEMA BEHTUNSALMM KapTepa, OOHUM U3 BaXKHbIX
3MeMeHTOB KOTOpOI siBnsieTcs kapbiopaTop B kayecTBe mpvmepa HWXe paccMOTpeHa cucTema BEeHTUNsuMu asuratenen
aBToMobunen BA3 (puc 14) CucTembl BEHTUNALMKU ABUratenen Opyrmx mMopenen, Ha KOTOpbIX YCTaHOBMeEHbl kapbiopaTtopbl
T1na «O30H», NPaKTUYECKN MAEHTUYHbI OMUCLIBAEMON.
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Tak kak kapTepHble rasbl B AECATKM pa3 TOKCUYHee oTpaboTaBLumx, BeIGpoC Mx B aTMocdepy HeAoMNyCTUM, MO3TOMY CUCTEMBbI
BEHTUMSALMM KapTepoB COBPEMEHHbIX ABUraTenieil BbiNOMHEHbl 3aKpbITbIMU, C OTCaCbiBAHUEM KapTepHbIX ra3oB B LMMAUHAOPbI
ONS UX OOXUraHus

Puc. 14. Cuctema BeHTUNSAIUUKM KapTepa ABuratens: | - Npu marnon YyacToTe BpalleHuss KorleHyaToro Bana asuratens, Il -
npv 6onbLUION YacToTe BpaLLEHWsl KOoNeHYaToro Bana ABuratens, a - cxema CMCTeMbl BeHTUNAUuK, 6 - paboTa 30M0THUKOBOIO
ycTponcTea, 1 - BnyckHow Tpybonposoad, 2 - ApoccenbHas 3acrnoHka, 3 - LWnaHr oTcoca KapTepHbIX ra3oB B 3aApoccenibHoe
NpPOCTPaHCTBO, 4 - kapbopaTop, 5 - PUNLTPYOLLMIA 3NEMEHT, 6 - BO3AYLWHbIA UnbTp, 7 - naTpybok, 8 - nnameracutens, 9 -
BbITSDKHOW LWnaHr, 10 - 30N0THUKOBOE YCTPOWCTBO, 11 - BbIXOAHOW KaHan, 12 - kannbpoBaHHoe oTBepcTue, 13 - nbicka ocu, 14 -
pononHutensHoe oTBepcTue 15 16 - HUKHAA U BEPXHAS BLIEMKU

KapTepHble rasbl 0TCachbIBalOTCA NO BbITSXKHOMY LUnaHry 9, HageToMy Ha NaTpyboK KpbILLKM MacnooTAenuTens BO BCachIiBat-
Wi naTpybok 7 BOo3ayLiHOro dunbTpa 6 M3 atoro naTpybka OHM MOryT NOCTynaTb UNW BBEPX B MPOCTPaHCTBO BO3A4YLUHOrO
unbTpa 3a unbTPYOLWUM anemMeHToM 5 1 fanbLie Yepes kapbiopaTop 4 BO BNyCKHOWM Tpybonposoa 1 Asuratens, unu yepes
LnaHr 3 B 30M10THUKOBOE YCTpoicTBO 10 kapbtopaTopa v Aanee Yyepes BbIXOAHOM kaHan 11 B 3agpoccenbHoe NpoCTPaHCTBO

B wnaHr 9 BcTaBneH nnameracuTenb, BbINOMHEHHbLIN U3 NaTyYHHOW NPOBOSOKN Y NPENATCTBYIOLLMIA NPOHUKHOBEHUIO B KapTep
ABuratens nnameHu, MHorAa BO3HMKAlOLLEro Mpu obpaTHbIX BCMbILLKaX B kapbiopaTope, BbI3BaHHbIX YpE3MEPHO PaHHWUM Ha-
YanbHbIM MOMEHTOM 3axuraHus Kpome Toro, Ha Asuratensx cemevictsa BA3 nocrnegHux BbiMyCKOB CXema CUCTEMbl BEH-
TUNALMKU KapTepa HeCKomnbKo n3MeHeHa LLnaHr 3 otcoca KapTepHbIX ra3os K 30MI0THUKOBOMY YCTPOWCTBY YANMUHEH U HageT He-
NocpeACTBEHHO Ha cneunanbHbIN LUTYLEP KPbILIKX MacnooTaAenuTens

30M0THMKOBOE YCTPOWCTBO perynupyeT pexum 0Tcoca KapTepHbIX ra3oB Npu pasnuyHon YacToTe BpalleHWs KoneH4aToro Ba-
na OHO COCTOMT M3 MIOCKOro 30M0THMKA, 3aKPENIEHHOro Ha fbicke 13 0CM ApOCCenbHOM 3aCnOoHKM 2 NEepBUYHON Kamepbl U
kanubposaHHOro oteepctus 12 gmameTpom 1,0 MM B Kopnyce OpoCCenbHbIX 3acroHOK, —coobujalowero  mexay cobon
BbINOSTHEHHbIE B Kopryce BbleMku 15 n 16 BepxHsisi BbleMka LinaHroM 3 coegvHeHa ¢ naTtpybkom 7 unum, B 3aBUCMMOCTM OT
KOMMneKkTaumu papuratensi, C¢ MOMNoCTbio Macnootaenutenss HwkHas — 4epe3 BbIXOAHOM KaHan 11c 3appoccenbHbiM
NPOCTPaHCTBOM

Mpu paboTe ABuratenst Ha pexvme XonocToro xoAa (Mpu 3aKpbIThIX APOCCENbHbIX 3aCIOHKax) pa3pexeHue Ha BXoAe B kap-
GlopaTop Mano M BepxHsii BETBb CUCTEMbl BEHTUNSUMM He paboTaeT KapTepHble rasbl Mpyv 3TOM OTCacbiBalOTCA B
3agpocceribHoe NMPOCTPaHCTBO Yepe3 KanubpoBaHHOE OTBEPCTUE 30SI0THUKOBOIO YCTPOWCTBA JTO OTBEPCTUE BbIMOMHEHO C
ManbIM AvameTpoM ANs TOro, Ytobbl MOCTynawwmne U3 CUCTEMbl BEHTUNSAUMM rasbl He OKa3blBanv 3amMeTHOro BUSHWUA Ha
BENMYMHY pa3pexeHunst B 3a4poccernibHOM NMPOCTPaHCTBE M He HapyLianu paboTy kapbiopaTopa Ha pexxMme XonocToro xoaa

Mpy panbHenLwem OTKpbIBAHWN APOCCENbHOW 3aCMOHKM 2 U MOBbILLEHWN YaCcTOThl BpaLLEeHWs KONeHYaToro Bana 30MO0THUK
NOBOPAYMBaETCA U OTKPbIBAET NyTb KAPTEPHBLIM radam o CBOEN KaHaBKe M AONONHUTENbHOMY oTBepcTuio 15 MNpu 3Tom yBenu-
YMBLLEECH KONMUYECTBO ra3oB OTCAckbIBAETCA Kak Mo WnaHry 3, Tak 1 Yepes BO3AYLUHbIA punbTp

Mpn BbICOKOW YacToTe BpaLLEeHWsi KoneH4YaToro Bana Apurartens, paboTalolero ¢ MonHOCTbI0 OTKPBITLIMUA APOCCENbHbIMU
3acnoHkamu kapbiopaTopa, OCHOBHasi Macca KapTepHbIX ra3oB OTCacbIBAETCst Yepes3 BO3AYLUHbIA PUNbTP HEMOCPEACTBEHHO B
BO3AyLUHbIe KaHanbl kapblopaTopa, Tak Kak paspexeHne B CMecuUTesNlbHON kamepe kapblopaTopa yMeHbLIaeTCs U Manasi BeTBb
CUCTEeMbl BEHTUNALMW NPAKTUYECKN MOMHOCTBIO OTKMoYaeTcs

IMABA 3. YCTPOWCTBO U PABOTA KAPEIOPATOPOB TUMA «O30OH»

3.1. Ocobennocmu koncmpykyuu
MpuHuMnmansHoe otnuyne kapbiopaTtopos [JAA3-2105 n -2107 OT paHee BbiMyCKaBLUMXCS CBS3aHO C HanM4MeM B UX KOHCT-

PYKLMW OPWUIMHAnbHbIX CUCTEM WU YCTPOWCTB aBTOHOMHOW CMCTeMbl XonocToro xogda (AXX), nHeBMonpuBOoAa ApOCCenbHON
3acnoHku BTopuyHou kamepsbl (MM2[), akoHOMan3epa npuHyAuTenbHOro xomnoctoro xoga (AMNXX) u mukponepeknovaTens
(M) OBa nocnegHux yCTpoMCTBa Ha HEKOTOPbLIX KOMMMEKTaumsax kapbiopaTopoB aTUX MOAENen MOryT He yCTaHaBnuBaTbCs, U
BMECTO HUX MPUMEHEH 3NEKTPOMAarHUTHbIM 3anopHbIi knanaH cuctembl AXX

Kap6topaTtopbl JAA3-2105 1 -2107 MO KOHCTPYKLUMW WAEHTUYHBI M PasnmnyatoTcsl TOSMIbKO TapuPOBOYHLIMM AaHHBIMU [03U-
pytoLmX anemMeHToB (cM Tabn 4) Mo3ToMy MX YCTPOWCTBO PacCMOTPEHO TOSbKO Ha npumepe moaenu OAA3-2105 6e3 JMXX n
MTI, Tak Kak KOHCTpyKUuMsi U paboTa 3aTux 3fIeMeHTOB MoAapobHO omnucaHbl Bbille B pasgene 2 7 «3OKoHOMaw3ep NpuHyAu-
TENbHOro XONOCTOro XoAa»

Kap6topaTop COCTOUT U3 Tpex KOpMyCHbIX AeTaneil, OTNMTbIX U3 antoMUHWEBOro cnnasa Kpblwku 17 (puc 15), kopnyca 13
kapbiopaTopa u koprnyca 54 gpoccenbHblIX 3acnoHok Bce Tpu getanu coefuHeHbl Mexay cobov BUHTaMW 4epes YnnoTHW-
TenbHble KAPTOHHbIE U MMAaCTMaCCOBYI NPOKNaaKu

Ta6auua 4. PeryiMpoBo4Hble H TeXHHYECKHE NIApaMeTpbl KaporopaTopa Tuna «O30H»

MapameTtp Mopenb kap6ropaTopa
NAA3-2105-1107010 | [AA3-2107-1107010-20
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| kamepa 11 kamepa | kamepa 11 kamepa

[nameTp cMeCcUTENbHOI kKamepbl MM 28 32 28 36
[MnameTp GonbLuoro anddysopa MM 21 25 22 25
[MAvameTtp manoro anddysopa MM 8 10,50 8 10,50
[unameTp rnaBHOro TOMNMBHOIO XUKIepa MM 1,07 1,62 1,12 1,50
[vameTp rnaBHOe BO3AYLLHOIO XuUKnepa MM 1.70 1,50
[vameTp Bo3ayLWwHOro xukrnepa CXX n nepexoaHomn cuctemsl 1,70 0,70 1,70 0,70
[vameTp TONAMBHOIO Xxukrnepa CXX 1 nepexoaHon cUCTEMbl MM 0,50 0,60 0,50 0,60
[nametp xuknepa YH mm 0,50 — 0,40 —
[vameTp nepenyckHoro xuknepa YH mm 0,40 — 0,40 —
AvameTp pacnbinutens YH mm 0,40 — 0,40 —
Xop anacbparmbl YH mm 3,30 — 3,30 —
Mopaya YH 3a 10 nonHbIx X040B Anadparmbl oM’ 7+25,0%
[nameTp TOMMBHOIO XMKIlepa dkoHocTaTa MM — 1,50 — 1,50
[unameTp BO3AYLLHOrO XWKIepa akoHocTata MM — 1,20 — 1,20
[nameTp 9MYNbCUOHHOIO XMKIepa dKoHocTaTa MM — 1,50 — 1,50
Homep TapnpoBku 3MynbCUOHHO TPYBKMN BTOPUYHOI Kamepb! F15
[unameTp xuknepa nHeBMonpvBoda MM 1,20 | 1,00 1,50 1,20
Homep TapupoBku pacnblautens cmecu — 3,50 4,50
[vameTp BO3AYLLIHOrO XUKIepa NycKOBOro yCTPOiNCTBa MM 0,70 | — 0,70 —
Macca nonnaska r 11-13
Xopg nonnaeka MM 8+2,50
PaccTosiHue oT nonnaeka A0 MMOCKOCTU pa3bema kapblopaTopa 7,5040,25 6,50+0,25
EmAMETP OTBEPCTMSA B ceanie TONNMMBHOTIO knanaHa Mm 1,75
MyckoBble 3a30pbl Y 3aCNIOHOK MM

BO3AYLUHO (3a30p B Ha puc 4) 5,00+0,50 5,50+0,25

[MpoccenbHoii (3a3op C Ha puc 4) 0,70+0,80 0,90+1,10
Macca kap6topaTtopa Kr 2,60

B kpbllwke 17 BbINOMHEHbI BXOAHbIE FOPMOBWHBLI NEPBUYHOW U BTOPUYHOM kamep kapbiopaTopa, kaHan noasofda Bo3gyxa K
BO3AYLUHBLIM MKnepam 20 rmaBHOWM [03upYtoLLei cucTeMbl, GanaHCUPOBOYHBIN kaHar, cCoo6LLaoLLMA NONOCTb MOMaBKOBOM
Kamepbl C MOMOCTbIO BO3AYLLUHOTO hunbTpa 3a punbTPYOLLMM SNIEMEHTOM, a Takke 3MYNbCUOHHbIN, BO3AYLUHbIA U TONMUBHBIA
KaHanbl akoHocTaTta. B BbIXogHble OTBEPCTUS TUX KaHaroB B HYDKHEN MOBEPXHOCTU KPbILLKW 3anpeccoBaHbl COOTBETCTBEHHO
€ro 9MyIbCUOHHbIN 21, BO3AYLUHBIA 23 U TONNMBHBIA 22. xuknepbl. K cneunansHoMy dnaHuy KpbILWKW ABYMS BUHTaMu Kpe-
nuTCs Kopnyc 36 NMycKOBOro ycTpoicTea ¢ Anadgparmon 15, perynmpoBoYHbIM BUHTOM 14 1 KpbILLKOWA

B roprioBvHe nepBUYHON Kamepbl KPbILLKW YCTaHOBMEHA BO3AyLUHAsH 3acrnoHka 32, KMHeMaTU4ecku cBsidaHHasi ¢ auadparmon
MyCKOBOrO YCTpOWCTBa Yepes poidar 33, cepbry u penky 35 B apyroe otBepcTue pbidara 33 BCTaBMEeH OTOTHYTbIA KOHeL Te-
neckonuyeckon Tarv 34. MNpOTUBOMOMOXHBLIA KOHEL, TENEeCKONUYECKON TAMM YCTaHOBMEH B LUAPHUPHBIA ynop Tpexnneyero

31 32
\ E 33
W A

34

~/I8

35

53 5150 /48 a7 | 45 \ 41
55 49 46 44 43

58 57 56
Puc. 15. Cxema kap6ropaTtopa [AA3-2105:1 - rnaBHbIii TOMMMBHBIA XUKNEP MNEPBUYHON KaMepbl, 2 - BUHT PErynmpoBKu
nogayn TOMMMBa YCKOPUTENbHLIM HacocoMm, 3 - MNepenyckHOM XWKNep YCKOPUTENbHOro Hacoca, 4 - Kynayok npusoga
YCKOpUTESNBbHOrO Hacoca, 5 - BO3BpaTHas MpyXuHa [ApPOCCENbHOM 3acfOHKU NEpPBUYHOW Kamepbl, 6 - pblbar npusoAa
YCKOPUTESIBHOrO Hacoca, 7 - BUHT, OrpaHNYMBaIOLLMIA 3aKPbITUE APOCCENbHON 3acOHKN NepBuYHON Kamepsbl, 8 - anadparma
YCKOPUTENBHOrO Hacoca, 9 - perynMpoBOYHbIA BUHT KayecTBa CMECUM XOMOCTOro XoAa C OrpaHuyuTenbHoW BTynkon, 10 -
naTpybok ONns nofayn paspexeHus K BaKyyMHOMY perynsatopy pacnpefenurens 3axuradus, 11 - perynMpoBOYHbIA BUHT
KonuyecTBa CMEeCcH XOroCTOro xofa, 12 - aneKkTpoOMarHUTHbIA 3anopHbIi KnanaH TOMMMBHOIO XUKMepa XonocTtoro xoaa, 13 -
kopnyc kap6topatopa, 14 - perynupoBOYHbIA BWHT MyCKOBOrO YCTpoulcTBa, 15 - Auadparma myckoBOro yctpoiictsa, 16 -
BO3/YLLUHBbIV XWKIep NyCKOBOro YCTPOWCTBA, 17 - Kpbillka kapbiopaTtopa, 18 - Bo3ayLUHbIN XUKMep CUCTEMbI XONOCTOro xoaa, 19
- pacnbiNUTENb YCKOPUTENbHOrO Hacoca, 20 - rmaBHble BO3AYLUHbIE XUKMEPbl, 21 - 3MYNbCUOHHBIN XUKNep 3KoHocTaTta, 22 -
TOMMMBHbBIN XMKIIEp 3KOHOCTaTa, 23 - BO3AYLUHLIA XUKIEp SKOHOCTaTa, 24 - aMynbCUOHHast Tpybka, 25 - nonnasok, 26 -
uronbyatbii KnanaH, 27 - TONNMBHbIN bunbTp, 28 - AepXkaTenb TOMMMBHONO XXWKMNepa MNepexogHON CUCTEMbl BTOPUYHOM
Kamepbl, 29 - MHEBMOMNPWBOA, APOCCENBbHON 3aCnoHKN BTOPUYHOM kamepbl, 30 - Manbii auddysop cMecuTenbHon kamepsl, 31 -
pacnbinutens, 32 - BO3AyLIHAs 3acroHka, 33 - pblyar OCM BO3OYLUHOW 3acrnoHku, 34 - Teneckonuuyeckas Tara npusoga
BO3AYLUHOM 3acrnoHku, 35 - peiika MyCKOBOro YCTPOWCTBA, 36 - KOPMyC MyCKOBOrO YCTPOWCTBA, 37 - BMHT KPEnneHus Tarm
npueBoga BO3AYLUIHOW 3acroHkM, 38 - Tpexnneyun pblyar, 39 - KpPOHLITEWH BO3BpaTHOW NpyxuHbl, 40 - natpybok oTcoca
KapTepHbIX ra3os, 41 - BO3BpaTHas NpyxuHa pbldaros, 42 - pblyar NpUMBOAA APOCCENbHbIX 3aCMOHOK, 43 - OCb ApOCCenbHON
3aCMNOHKM MEepBUYHON Kamepbl, 44 - TAra coeauHUTenbHas NpuBoAa BO3AYLIHOW WM OpPOCCENbHOW 3acnoHoK, 45 - pblvar,
OrpaHNYMBaIOLLIMIA OTKPLITUE APOCCENBHON 3aCOHKU BTOPUYHOW Kamepbl, 46 - pblyar CBA3M C BO3AYLUHOW 3aCNOHKOW, 47 - LUTOK
NMHEBMO-NPUBOAA APOCCENbHON 3aCMNOHKA BTOPUYHOW Kamepsbl, 48 - pblyar, CBA3aHHbIA C pbldarom 49 yepes npyxuHy, 49 -
pblyar, XecTKo 3akpenneHHbIn Ha ocun 43,50 - BUHT NS perynnpoBKM 3aKpbITUS APOCCENbHON 3aCIOHKN BTOPUYHOW Kamepsbl, 51
- ApoccernbHas 3acfioHKka BTOPUYHOW kamepbl, 52 - anadparma nHeBMonpueoa APOCCENbHOW 3aCfOHKN BTOPUYHON KaMepsl,
53 - oTBepCTUS NEPEXOAHON CUCTEMbl BTOPUYHON kamepbl, 54 - Kopnyc ApOCCENbHbIX 3aCMOHOK, 55 - TOMNMBHLIA XuUKnep
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XOMocToro xoAa, 56 - urna 3anopHoro knanaHa, 57 - Kopnyc 3anopHOro knanaHa, 58 - Akopb anekTpomarHuTa, 59 - obMoTka
KaTyLIKW deKTpoMarHura

pblyara 38, K KOTOPOMY BUHTOM 37 LUapHMpa NpuKpenneHa Tara npuesoaa BO3AyLLUHOWN 3aCMNOHKM

B KpbILLKY BBEPHYTO CEANO Uronb4aToro 3anopHOro knanaHa 26 nogayun Tonnuea, NoAXaToro S3bl4KOM KPOHLUTENHa nonnas-
Ka 25, KayaloLLlerocsi Ha OCu, yCTaHOBIIEHHOM B OTNUTLIA Kak OAHO LieNoe C KPbILKOW KPOHLWITEWH. B cneunanbHon npoToyke
KPbILLKM YCTaHOBMEH NoaxaTblii pe3bboBoi NPoGKoW ceTyaTblil TOMMBHBIA UNbTP 27, K KOTOPOMY Yepe3 3anpeccoBaHHbIV B
KPbILLKY LUTYLep noAaeTcs TONMBO OT TONSIMBHOIO Hacoca.

Ha yeTbIpe WNUnbKku1, BBEPHYTbIE B KPbILLKY, yCTaHaBNMBaETCSA KOPNyC BO34YLLUHOro hunbTpa.

B kopnyce 13 otnutbl 6onblune auddysopbl 06enx kamep, B KOTOPbIX NPYXMHHBIMU AepXaTensMu 3akpenseHbl Nerkochbem-
Hble Manble auddysopbl 30, OTNUTbIE Kak OAHO Leroe ¢ pacnbimmtenamu 31 rnaBHbIX AO3MPYIOLWMUX CUCTEM W dKOHOCTaTa.
TonnueHble 1 BO3AYLUHbIE KaHarbl MaBHbIX JO3UPYIOLLMX CUCTEM, CUCTEMbI XOSIOCTOrO X0Aa, NEPEXOAHOM CUCTEMbI BTOPUYHOW
Kamepbl, YCKOPUTENbHOrO Hacoca, NPOAOIIKEHE KaHana CBsA3W MyCKOBOro YCTPOWCTBA C 3a4pOCCerbHbIM NPOCTPAaHCTBOM Bbl-
NOSIHEHbI CBEPNEHNEM B CTEHKaXxX Kopnyca.

Ha BepxHei noBepxHOCTW Kopryca C NOMOLLbI TOMNMBOMNOAAMLLEro BUHTA C HarHeTaTenbHbIM KlanaHoM YCTaHOBMEH pac-
nbinuTenb 19 yckopuTenbHOro Hacoca. B BepTukanbHbIX 3MYNbCUOHHBIX KOMOALAX YCTaHOBMEHbI AMYMNbCUOHHbIE TPYGKU 24
rMaBHbIX JO3VPYIOLMX CUCTEM, MpwKaTble FMaBHbIMW BO3AYLIHbIMKA JXuknepamu 20, BBepHYTbIMM B pe3bboBble 4acTu
Konoaues. B HWXHIOW YacTb CTEHKM MNOMNaBKOBOW Kamepbl, OTNWTON Kak OAHO Lenoe C KOPnycoMm, BBEPHYTbl [MaBHble
TOMMMBHbIE XUKNepbl (Ha puc. 15 nokasaH TONbKO Xuknep 1 rnaBHOM [03VPYIOLLEA CUCTEMbI NEPBUYHON Kamepbl) U psaom ¢
HMMW BbINOSMIHEHO BXOAHOE OTBEpPCTME TOMMMBHOIO KaHana dkoHocTaTa B nepenyckHOM kaHan ycKOpUTENbHOro Hacoca,
BbINOMHEHHbIN B GOKOBOW CTEHKE MOMMAaBKOBOW Kamepbl, 3anpeccoBaH NeperyckHOWM Xuknep 3, 3aKpbiTbii CBEPXY BUHTOM 2
perynupoBku noAayum ycKopuTenbHOro Hacoca

B pe3bboBoe oTBEpCTUE B CTEHKE KOPMNyCa, BbIXOASLLEE B TONMMBHBIVA KaHan CUCTEMbI XOJIOCTOrO XOA4a, BBEPHYT arieKTpomar-
HWTHBLIN KnanaH 12, OOQHOBPEMEHHO BbLIMOMHAWMIA YHKUMIO AepxaTens TOMMUBHOMO uknepa 55 atoi cuctembl. C
NPOTUBOMOMOXHON CTOPOHbI B KOPMNYC BBEPHYT M3rOTOBMEHHbLIN U3 NaTyHW AepxaTenb 28 TONMUBHOTO XWKMepa nepexonHon
CUCTEeMbl BTOPUYHON KaMepbl.

K npunusy kopnyca, obpa3sytoiemy paboyyto NonocTb YCKOPUTESIbHOrO Hacoca, YeTbipbMSl BUHTAMWU KPEMnUTCS KpbIlKa C
yCTaHOBIMEHHbIM B HEW pblyaroM 6 npueoaa, npuwxumatowas auadparmy 8. K cneumnansHomy dnaHuy Kopryca AByMS BUHTaMu
KpenuTcs kopnyc nHeBmonpusoga 29 ApOoCCerbHOW 3acCnOoHKM BTOPUYHOWM kKamepbl, Anadparma 52 KOToporo yepes LTok 47
CBsi3aHa C pbl4arom 49, XecTko 3aKpenneHHbIM Ha ocu 43 ApOoccernbHON 3acnoHKN 51 BTOPUYHOW Kamepbl.

B npunuB B HWXHEN YacTu Kopryca YCTaHOBMIEH PEryfMpoOBOYHbLIN BUHT 7 OrpaHUYEHNs 3aKpbITUS APOCCENbHOW 3aCMOHKU
nepBMYHON Kamepbl. B oTBepcTve KaHana K 30MOTHWUKOBOMY YCTPOWCTBY CUCTEMbI BEHTUNAUMW KapTepa AsuraTtens
3anpeccoBaH naTpy6ok 40 Ans oTcoca kapTepHbIX rasos.

K kopnycy Takxke Kpenutcsa Tpexnneynn peivar 38 ynpaeneHus nyckoBbIM YCTPOWCTBOM.

B kopnyce 54 gpoccenbHbIX 3aCfIOHOK YCTaHOBIEHb! APOCCENbHbIE 3aCNOHKN NEPBUYHOM U BTOPUYHON kamep kapblopaTtopa.
Ha ocu 43 gpoccenbHo 3acrnoHKM NEPBUYHOM KaMepbl YCTaHOBIEHbI U 3aKpenneHbl rakon: pblyar 42 npusoga ApoccenbHbIX
3aCcnoHoK OT nefanu akcenepartopa, 6nokvupyoLwmii pelyar 45, orpaHn4MBaloLLUA OTKPbLITUE OPOCCENbHON 3aCNOHKN BTOPUYHOW
Kamepbl M MNOCTOSIHHO OTXXMMaeMbli BBEPX MPYXMHOW 41; pblyar 46 CBA3W C BO3AYLUHOW 3aCNOHKOW, COEAMHEHHbIN Taron 44 ¢
Tpexnneyum pblyarom 38 npusBoAa BO3AYLLUHOW 3aCMOHKW; pblyar ynpasneHust ApoccenbHbIMU 3acnoHKaMm, BXOASLLMIA CBOUM
OTOrHYTbIM YCOM B Na3 pblyara 42 v Kyna4dok 4 ycKopuTenbHOro Hacoca. [log pbl4arammn Ha 3TON e OCU YCTaHOBMNEH NpuxaTtbin
NPY>XMHOW 30MOTHUK CUCTEMBI BEHTUNALMM KapTepa ABuraTtens, AOCTYN K KOTOPOMY OTKPbIBAETCSA MOcne OTBOpaYMBaHUS ranku,
KpensiLien Ha OCu pblHarv U CHATUSA NOCNEeAHNX

Ha ocu pgpoccenbHON 3acnoHku 51 BTOPUYHOM Kamepbl YCTaHOBMEHbI 3aKpenneHHble rankon pblyar 49 ynpasneHust aToun
[pOCCENbHOM 3aCNIOHKON Y COEAMHEHHBIN C HUM Yepes NPYXUWHY, pbldar 48, CBA3aHHbIV CO LUTOKOM 47 nHeBMonpueoaa 29

Ha 6okoBoW NoBepxHOCTU Kopryca 54 AByMSt BUHTaMU 3aKpenneH Kopnyc perynmpoBOYHOro BUHTa 11 Konuyectsa CMecu cu-
CTeMbI XOfIO0CTOro XoAa. B 3aBMCMMOCTH OT KOMMNEKTauMmn Ha 3ToM xe dnaHue MoryT BbiTb 3aKpenneHbl KOpnyc aKoHoMalr3epa
npuHyauTensHoro xonoctoro xoaa (AMXX) n KpoHLWTENH MUKpoNepeknoyaTens

B cneunanbHom TpybuaTom npunmee kopryca 54 yCcTaHOBIIEH PerynvMpoBOYHbIA BUHT 9 KayecTBa COCTaBa CMECU CUCTEMbI
XOJIOCTOro XOA@, 3aKPbITbI OrpaHNYUTENIbHON NNacTMaccoBOW BTYNKOM Psgom ¢ HUM B Kopnyc MoxeT ObiTb 3anpeccoBaH
natpy6ok 10 otbopa ynpaBnsiiolero paspexeHusi ANsi BakyyM-KOppeKkTopa pacrnpeenqrens 3axuraHvs (Mpu oTCyTCTBUM
BaKyyM-KOppeKTopa 3aToT naTpybok He ycTaHaBnmMBaeTCs)

B cTeHkax cmecuTenbHbIX Kamep Kopryca BbINOMHEHb! pacnbinMTenbHble OTBEPCTUS CUCTEMbI XOMOCTOro Xo4a U OTBEPCTUS
53 nepexoaHon cUcTemMbl BTOPUYHOW KaMepbl.

B npunue kopnyca ApoccenbHbIX 3aCNOHOK YCTaHOBMNEH PerynMpoBOYHbIA BUHT 50 orpaHMyeHns 3akpbiTusa OpoccenbHON 3a-
CMNOHKM BTOPWUYHOM KaMmepbl

Kopnyc ApoccenbHbiX 3acroHOK MPUTSHYT K HWXKHEW MOBEpPXHOCTW Kopryca kapbiopaTopa ABYMS BWHTaMu 4epe3 [aBe
KapTOHHbIE 1 NNacTMacCOBYIO TEMMON30NMPYIOLLYIO NPOKMaaKu

PerynvpoBoYHble 1 TEXHUYECKME NapameTpbl kapbtopaTopos BA3-2105 u -2107 npuBeaeHbl B Tabn 4

3.2. Paboma kap6ropamopa

Myck xonopHoro Asuratens (puc 16, 1V) npovM3BoaaT Npy NOMHOCTLIO BbITSIHYTOW PYKOSITKE YNpaBneHWst NyCKOBbIM YCTPOWCT-
BoM [pn aTOM BO3AyLLIHAsA 3acnoHka 17 (cm pyc 16,1) NONHOCTLIO 3aKpbITa, Tara 21 3aHMMaeT KpaiHee NONoXeHne B Mpopesn
peniku 23, a Tpexnneuni peidar 38 (cm puc 15) yepes Tary 44 npuoTKpbIBaeT APOCCENbHYH 3acnOHKY NEPBUYHON Kamepbl Ha
BENMUYMHY, obecneynBaioLLyio 3aaHHyI0 noJavy roptoyein cMecu

Mpn nosiBneHnn nepBbiX BCMblEK B LMMAMHAPAX [ABUraTtens 4acToTa BpalleHUst KOorleH4YaToro Bana yBenuyMBaeTcs,
paspexeHue 3a ApOCCenbHOM 3acrnOHKOW MOBbILLAETCS U MO KaHany, yYepe3 coeauHuTenbHyto BTynky 18 (cm. puc. 16, I),
BO3AYLUHbIN xukrep 20 nepefaeTca B HagavadparMeHHyo MonocTb NyCKOBOMO YCTPOWCTBA, HO OHO elle HeJOoCTaTO4HO Ans
TOro, YTobbl NPeoaoneTb CONPOTUBMEHNE BO3BPATHON MPYXUHbI

Mop aenctBreM paspexkeHust TONMBO U3 SMYNbCUOHHOTO KOMOALA NPOXOAUT Yepes TOMMMBHbBIN Xukrnep 33, CMELLUUBaETCs C
BO3OYXOM, MPOXQASLLNM qle__pes XUKnep 26 1 NOCTynaeT B IMaBHbI BO3AYLLHLIA KaHar NEPBUYHON CMecuTenbHON kamepbl 40
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Mpn nosiBNeHUn ycToNYMBBLIX BCMbILLEK B LIUMMHAPAX ABUraTens paspexeHue elle 6onee Bo3pacTaeT, Anadparma 24 ¢ pen-
KoM 23 BTAMMBaloTCA B HaganadparmeHHyo NonocTb NMyCKOBOrO YCTPOMCTBA U TAra 21 NpuoTKpbIBaeT BO3AYLLHYO 3aCNOHKy 17,
He gonyckas Ype3amepHoro oboralueHus roptoyert cMecu Npu 3ToM CKMMaeTCs NPYXUHa, pacrnonoXeHHas B TeNeckonmyeckomn
Tare 34 (cm puc. 15).

Mpn NageHun YacToThl BpalLeHNs KONMeHYaToro Barna paspexeHue CHuxkaeTcs, agnadgparma 24 (cm. puc. 16, |) BMmecTe ¢ pen-
Ko 23 u Taron 21 nepemellaeTcsi BO3BPaATHOW NPY>KMHOW MYCKOBOrO YCTPOWCTBA B 0OpaTHY CTOPOHY pu 3TOM MpyxuHa
TeneckonuM4yeckon TAM MpUKpbIBaeT BO3AYLUHYI 3acnoHKy, oboraluasi roplodyio cmecb. B npouecce nycka gsuratensi Bos-
OyWHas 3acrfioHka MNOCTOAHHO MEHSIeT CBOE MONIOXKEHUEe B 3aBUMCUMOCTU OT pas3pexeHuns 3a APOCCENbHON 3aCIOHKOW,
noanepxmBasi onTUMarnbHbI COCTaB roprodein cmecu

Ha pexume xonoctoro xopa (puc. 16, VI) gpoccenbHas 3acnoHka 39 nepBMYHON Kamepbl 3aKpbiTa, NPy 3TOM NepexoaHble
OTBEPCTUS CUCTEMbI XONOCTOr0 XOA4a HaxOAATCS Bbille KPOMKWM 3acrOHKUM U paboTaloT Kak AOMOMHUTENbHbIE BO3AYLUHbIE
Xuknepbl BosaylwHas 3acnoHka 17 nonHOCTbio OTKPbITa, paspexeHne B Manom anddysope 16 He3HauyMTenbHO U TONNMBO U3
pacnbinMTens rmaBHON A03MPYHOLLEN CUCTEMbl HE NoCTynaeT

PaspexxeHve 13 3agpoccenbHOro NPpoCTPaHCTBa Yepes OTBEPCTUE, NepeKpbiBaeMOoe WUIMoN perynnupoBoYHOro BuHTa 37, ne-
pefaetcsa B KaHanbl CUCTEMbl Xonoctoro xopa. [loa AencTBMeM paspexeHus TOMMMBO M3 3MYMbCUOHHOTO  KonoAua
NogHUMaeTCs K TOMMMBHOMY XuMKnepy 33, YaCTUYHO CMeLLUMBAaeTCst C BO3AYXOM, NOCTYNaloLWmMM Yepes Bo3ayLUHbIN Xuknep 26,
BTOPUYHO CMELUMBAETCA C BO3QYXOM, NOCTynaloWMM 4epe3 MnepexofHble OTBEPCTUs, U Yepe3 OTBepcTue, perynmpyemoe
BMHTOM 36, nocTynaet k ceany 38. [lanee TONnMMBOBO3AYLLIHAA CMECb Yepe3 OTBepcTUs B ceane 38 npoxoauT MUMO UMbl
perynupoBOYHOro BUHTa 37 NOA APOCCENbHYIO 3aCIOHKY.

BcnepacTere BbICOKOW CKOPOCTM MPOXOAa TOMMMBOBO3AYLLUHOW 3MYNbCUKM Yepe3 OTBepcTus ceana 38 npoucxoauT AOMOMHM-
TeNbHOE BbICOKOKaYeCTBEHHOE NepemMeLlBaHne Tonnmea ¢ Bo3AyXoM. [OCTOSHHbBIN COCTaB TONMMBOBO3AYLLHOW 3MyNbCUn Npu
perynvpoBaHWn ee KonuyecTBa BUHTOM 37 obecneyvBaeTcsi cneuuanbHbIM NPOMUIeM UMbl 3TOFO BUHTA. AHANOTMYHYHO

KOHCTPYKLMIO MMEET PerynmpoBOYHbIN y3en aKoHoMar3epa NpuHyaMTeNIbHOro XONoCcToro xoaa (Npu ero Hanmuum).
1]

48 47 46 45 44
18

43 42 41 39 38 37

Puc. 16. Cxema pa6otbl kap6ropaTtopa JAA3-2105:1 - cxema paboThl kapbopaTopa Ha MakcMmanbHON MoLHOCTH, Il - cxema
paboTbl NHEBMONPUBOAA APOCCENbHON 3aCNOHKM BTOPUYHOM kamepsl, Il - cxema paboTbl yckopuTenbHOro Hacoca, IV - cxema
paboTbl MyckoBoro ycTpowcTsa, V - cxema paboTbl kapbiopaTtopa Ha pexumax apoccenuposanus, VI - cxema paboThbl
kapbiopaTopa Ha X0nocToM xody, 1 - pblyar yCKOpUTENBHOrO Hacoca, 2 - BUHT PeryfnMpoBKX Noaayn TonnmMea yCKOPUTENbHbLIM
Hacocom, 3 - npobka obpaTHOro knanaHa YCKOPWUTEMbHOrO Hacoca, 4 - nonnasBkoBasi kamepa, 5 - TONMMBHBIA XUKNep
nepexofHON CUCTEMbI BTOPUYHOW KaMepsbl, 6 - BO3AYLLUHbIN XUKNep SKOHOCTaTa, 7 - BO3AYLUHbLIN XUKNep NepexofHon CUCTEMBI,
8 - TOMMUBHBIN XMKNEp NepexogHON cucTembl, 9 - rnaBHbI BO3OYLUHBIN XMKNEp BTOPUYHOW Kamepbl, 10 - 3MyNbCUOHHbIV
XUKnep skoHocTaTta, 11 - pacnbinuMTens akoHocTaTta, 12 - pacnbinuTens rmaBHON AO3MPYIOLWEN CUCTEMbI BTOPUYHON Kamepbl,
13 - manbim auddcpy3op BTOPUYHOW Kamepbl, 14- knanaH pacnbiMTens YCKOPUTENbHOro Hacoca, 15- pacnbinutens
yCKOpUTESBHOro Hacoca, 16 - manbi Auddy3op nepsuYHON kamepbl, 17 - BO3ayLIHasA 3acnoHka, 18 - coeanHuTenbHble BTYIKN
KaHanoB kapbtopaTopa, 19 - rnaBHbll BO34YLUHbIN XUKMEpP NepBuYHON Kamepbl, 20 - BO3AYLUHBIV XMKIep NyCKOBOrO YCTPOW-
cTBa, 21 - TAra, coeAvHsAOLWAsa pbl4ar OCU BO3AYLUHOW 3aCfIOHKM C PEewKoW MyCKOBOro YCTPOWCTBA, 22 - KOPMyC MyCKOBOroO
YCTPONCTBa, 23 - perika NycKOBOro yCTPONCTBA, 24 - Anadparma nyckoBOro YCTPOWCTBa, 25 - perynmpoBOYHbIA BUHT NYyCKOBOIO
YCTPONCTBA, 26 - BO3AYLUHbIA XUKIEP CUCTEMbl XONOCTOrO X0Aa, 27 - ceno Uronb4aToro KrnanaHa, 28 - uronb4yaTtbii Knana,
29 - TonnuBHbLIN uNbTP, 30 - KPOHLUTENH Monfaeka c ynopoM u s3blukom, 31 - aemndupyowmin wapuk, 32 - nonnaeok, 33 -
TOMMMBHbBIN XUKNEP CUCTEMbl XONOCTOro xoAa, 34 - rmaBHbI TOMMMBHBINA XUKNEp NepBUYHONA Kamepbl, 35 - aMynbCUOHHas
TpybKka nepBuYHON kamepbl, 36 - perynmpoBOYHbIA BUHT Ka4ecTBa CMECH CUCTEMbI XONOCTOro xoaa, 37 - perynupoBOYHbIA BUHT
KOnuyecTBa CMECU CUCTEMbI XONOCTOro xoaa, 38 - ceano perynnMpoBOYHOro BUHTA, 39 - ApoccenbHasi 3acrioHKa NepBUYHON
kamepbl, 40 - nepBuyHas cmecutenbHas kamepa, 41 - BTOpUYHAs CMecuTernbHasi kamepa, 42 - OpoccernbHasi 3acrioHKa
BTOPUYHOW Kamepbl, 43 - Heperynupyemble OTBEPCTUS NEPEXOAHON cUCTeMbl, 44 - aMyrnbCUOHHas Tpybka BTOPUYHON Kamepsl,
45 - rmaBHbIN TOMMNMBHBIN XWKEpP BTOPUYHOM Kamepbl, 46 - obpaTHbIi knanaH, 47 - nepenyckHOMN XXUKNep YCKOPUTENbHOro
Hacoca, 48 - gnadparmMa yCKopuUTenbHOro Hacoca, 49 - Xuknep NHEBMOMNPUBOAA, PaCMONOXEHHbLIN BO BTOPUYHOW kamepe 50 -
XUKnep NHEBMOMPUBOAA, PaCMONOXEHHbIN B NEpBUYHON Kamepe

OTBepcTVE TOMMMBHOIO XUKIepa 33 nepekpbiBaeTCs UMMOW 3N1eKTPOMAarHUTHOMO KranaHa npu OTKITYEHWUN ero 3eKkTponu-
TaHWsl, YTO NpeaoTBpaLlaeT paboTy ABuUraTesns B pexvumMe CamMOBOCTNaMEHEHUS MOCIE BbIKMIOYEHNS 3a)KUraHust

Ha pexumax manbix u cpegHUX Harpy3ok kap6iopatop paboTaeT B pexume gpoccenupoBaHus (puc 16, V) Mpu atom
paboTy aBuratens B LULMPOKOM [uanasoHe Harpy3ok obecrneyvBaeT B OCHOBHOM NepBuYHasi kamepa [opiodyto cmecb HeobXo-
OVIMbIX COCTaBOB rOTOBSIT COBMECTHO paboTatoLyme rnaBHasi 4o3vpyloLas cucteMa u cuctema XornocToro Xoaa

Mo mepe OTKpLITUSA ApoccenbHol 3acrnoHkn 39 OTBepCTUSi NEPEXOAHOM CUCTEMbI OKa3bIBAOTCS! HUXE ee KPOMKY U nonagatoT
B 30HY paspexeHusi MNop OeiCTBUEM STOrO paspexeHnsi OoHU nepectatoT paboTaTb Kak AOMOSHUTENbHbIE BO3AYLLHbIE XMKNEPbI
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1 Ha4yMHaloT NoJaBaTb B CMECUTENbHYIO KaMepy AOMONHUTENbHOE KONMMYEeCTBO TOMNMMBOBO3AYLWHOW cMecu MNpu fanbHenwem
OTKPbITUM [POCCENbHOW 3aCMNOHKW NEPBUYHON Kamepbl pa3pexeHune B manom Auddysope 16 Bo3ne ycTba pacnbinutens
rmaBHON [03VpyloLLeil CUCTEMbI YBENMYMBaETCH, U OHa BCTynaeT B paboTy YpoBeHb TOMMUBa B 3MYyNbCUMOHHOM Komogue
HayMHaeT NoBbIWATLCS, [OCTUraeT OTBEPCTUM SMYIbCMOHHOWM TPy6kn 35 U, CMEeLmMBasiCb C BO34YXOM, MOCTYMUBLLMM Yepes
rMaBHbIV BO3AYLIHLIA Xuknep 19, B BMAE 3MynbCUKW NOCTyMaeT B pacnbinutent PaspexeHne B CMecUTeNnbHOW Kamepe
[0CTaTOYHO BENWKO MO3TOMY TOMMMBOBO3AYLUHAs CMeChb MOCTYMNaeT Takke U U3 OTBEPCTUI CUCTEMbl XOrocToro xofda Pacxon
Tonnmea o6enMmn cucTeMamm orpaHNYMBaETCst FMaBHbIM TOMMBHBIM XUKepom 34

Mpy panbHenweM OTKPLITUM APOCCENbHOW 3aCfOHKM NEPBUYHON KaMepbl Ha yron npumepHo 48° NHeBMOMPUBOL HayMHaeT
OTKPbIBaTb OPOCCENbHYO 3acfoHKy 42 BTOPUYHON kamepbl [Mpu aToM oTBepcTus 43 nepexodHOoM cUCTEMbI NONaaalT B 30HY
paspexeHnst TONMMBO 13 3MYNbCUOHHOIO KONoALa BTOPUYHON KaMepbl MOAHUMAETCS K TOMMUBHOMY XUKNepy 5 cmelumBaeTcs ¢
BO3/lyXOM, NMPOXOASLLMM Yepe3 BO3AYLUHbIN XUKNep 7, U B BuAae TONMMBOBO3AYLL-HOW 3MyNbCuM Yepes oTBepcTus 43 HaunHaeT
nocTynatb BO BTOPUYHYHO CMECUTENbHYIO kamepy npefoTBpallas nposan B pabote asuratens OQHOBPEMEHHO ypOBEHb TOrM-
nvMBa B 3MYJfIbCMOHHOM KOMoALE HayMHaeT NOBbIWATBLCS, U rMaBHas [03vpylollas cuctema BTOPUYHOW Kamepbl BCTynaeTt B
paboTy aHanormyHo NepBUYHON

PaboTta pBuratenss Ha peXume MaKCUManbHOW MolHOcTM (puc 16, 1) xapakTepu3dyeTcsi MOSHbIM  OTKPbITUEM
[poccenbHbIX 3acnoHok 39 1 42 nepBu4HOM U BTOPUYHON kamep [Mpu atom paboTtatoT obe rnaBHble 4O3UPYIOLLME CUCTEMBI,
CUCTEMbl XOfIOCTOrO Xofda W nepexogHas TomnMBO M3 MOMMAaBKOBOM KaMepbl 4Yepes TOonnueHble Xuknepbl 34 n 45 no
TONSIMBHBLIM KaHamaMm MNocTynaeT B 3MYNbCUOHHble Tpybku 35 u 44 nepBWYHON M BTOPWUYHOW Kamep rAe CMeLuMBaeTcsi C
BO3/lyXOM, NPOXOASILLMM Yepes rnaBHble BO3AyLUHble Xuknepbl 19 n 9 ObpasoBaBLuasics IMyNbCUa Yepes pacnbinuTenu Manbix
anddysopos 16 1 12 noctynaeT B rMaBHble BO3A4yLUHbIe KaHanbl nepsuyHol 40 1 BTopuyHoun 41 kamep Cuctema XonocToro
Xo[a v nepexofHasi cucTema BTOPUYHON Kamepbl B 3TOM pexume paboTatoT Kak AOoNoMHUTENbHbIE TONMUBHbIE, NPeAoTBpaLLas
nepeobefHeHne roptodeli cmecn Ho Tak kak [POMCXOAWNT CHWDKEHME paspeXeHus B kaHamnax, MCTeYeHWe TOMNMBa U3 HUX
He3HaunTenbHO

Mpn [OCTWKEHUM [OCTaTOYHOrO paspexeHns B manom Aunddysope BTOPUYHON kamepbl B paboTy BCTynaeT aKoHocTaT, [o-
NoNHUTeNbHO oborallas ropoyylo cMecb TOMNMBO K3 MOMSIAaBKOBOW kaMepbl 4 Mo kaHany B kopnyce kapbiopatopa 4epes Ton-
TNIMBHBIVA XUKNep 8 NoAHMMAaeTCsl B KaHan KpbILLKW, CMeLUMBaeTCst C BO3AyXOM, NOCTynawowmmM 13 xuknepa 6 n ganee yepes
AMYNbCUOHHBIV Xxuknep 10 n pacnbinuTens 11 noctynaet B Manbin anddysop 13 CoBmecTHas paboTta rnaBHOM [03upytoLLei
CUCTeMbl 1 3KOHOCTaTa C NPUroTOBNEHMEM roproYeri CMeCH MOLLIHOCTHOTO cocTaBa obecneyvBaeT paboTy ABUraTens B pexume
MakCUManbHON MOLLIHOCTU

YcKkopuTenbHbIN Hacoc paboTaeT Ha pexvme peskoro yBenuueHus Harpysku asuratens (puc 16, 1) Mpu aTom Heobxoam-
Moe oboralleHne CMecu OCyLLECTBMSETCS BNPLICKOM AOMOMHUTENBHON NOPLMK TONMMBA B BO3AYLUHLIA MOTOK NEPBUYHON CMe-
CUTENbHOWN Kamepsbl

Mpy pe3kom OTKPbLITUM APOCCENbHOW 3aCMOHKM Kynadyok NpuBoAa YCKOPUTENBHOMO Hacoca Ha OCU 3aCMOHKM NePBUYHON Kame-
pbl BO3AENCTBYET Ha pbivar 1 (cM puc 16,1), KOTOPbIA CKUMAET MPYXUHY, NMOMELLEHHYIO BHYTPU TENECKONMYECKoro crakaHa
avadparmbl 48 Pasxumasch npyxuHa nepemellaeTt amadgparmy 48, obecneyvBasi NNaBHbIN 3aTSXKHON BNPLICK TOMMMBA Yepes3
pacnbinuTens 15 B NepBUYHYI0 CMECUTENBbHYIO Kamepy

Pabota nHeBMonpuBoaa ApoccenLHON 3acnoHKKM BTopon kamepsbl (puc 16, Il) Ha manbix Harpyskax gsuratens, korga
ApoccenbHasi 3acroHka MepBoVi kaMepbl OTKpbiTa He3HauuMTeNnbHO, BenuuuHa paspexeHus B auddysopax kapbiopatopa
HefjocTaTo4Ha Ans cpabaTtbiBaHWs NHEBMONPUBOAA U MOA AEVUCTBMEM MPYXKMHBI €r0 LUTOK onyLleH BHU3 o Mepe yBenuyeHust
Harpy3ku WM OTKPbITUS APOCCENbHON 3aCfOHKM MEPBON Kamepbl paspexeHue Yy xuknepo 49 u 50 ysBenuumBaetca un B
onpeAeneHHbIn MOMEHT
NPUBOAUT K NepemelLeHNi0 AnadparMeHHOro MexaHnusma BhnoTb A0 MOMHOro ero xoAa ¢ OAHOBPEMEHHbIM 3aKpy4nmBaHuem
NPY>KMHbI HA OCY APOCCENbHON 3aCNOHKM BTOPUYHOM kamepbl OaHaKo ApoccernbHasi 3acfoHka BTOPUYHOWM KaMepbl OcTaeTcs 3a-
KPbITOM A0 Tex nop, noka ApoccenbHas 3acfioHka NepBuYHON Kamepbl He ByaeT OTKpbITa Ha yron, pasHbi 48° MNpu NONHOCTLIO
OTKPbITOM [OPOCCENbHOM 3acnoHKke nepBUYHOM Kamepbl M Gonblwom pacxoge Bosgyxa (GonbLioi 4YacToTe BpalleHus
KoneHyaToro Bana) ApoccefbHasi 3acnoHKa BTOPUYHOW Kamepbl OTKPbIBAeTCS MOMHOCTbI PerynupoBaHue MonoxeHus
[pOCCENbHON 3aCMOHKM BTOPUYHOW Kamepbl NPOUCXOAMT aBTOMAaTUYeCKku, B 3aBUCMMOCTU OT CKOPOCTHOMO pexuma paboThbl
apuratens

Mpy pe3koM 3aKpbITUK OPOCCENBHON 3aCMOHKM NEPBUYHOW Kamepbl NPUHYAUTENBHO 3aKpbiBAETCHA U ApOCCenbHas 3acroHkKa
BTOPUYHOW KaMepbl, YTO UCKITIOYaeT BO3MOXHOCTb aBTokonebaHuin nHeBMonprBoaa
FMABA 4. TEXHUWYECKOE OBCNYXWUBAHUE U PEINYITIUPOBKA

4.1. Ilepuoouunocms u 6uobl MEXHUUECKO20 OOCIYHCUCAHUA

MopaepxaHne TEXHWYECKOTO COCTOsIHMSI Kapbiopatopa Ha TpebyeMOM ypoBHe OCYLLECTBMAT NyTeM MNpoBeAeHUs
NpoMNakTU4ECKUX MeponpuaTUiA Yepe3 onpedeneHHbli npober asTomobunsa. O6s3aTenbHbIM  YCNOBUMEM HafEXHON U
6ecnepeboiHoi paboTkl kapbiopaTopa SBNAETCA YNCTOTa ANIEMEHTOB, Y3N0B 1 cucTeM. PakTudeckasi NepuoanYHOCTb 1 06beM
TexHuyeckoro obcnyxvsanus (TO) onpedensoTcs NPenMyLLECTBEHHO YCNOBUSMM KCMyaTauun, HaaeXHOCTbI0 MeXaHu3mMoB
n cucTem aBTomMobuns.

BeposiTHOoCcTb  6e30TkasHOM paboTbl CUCTEMbI MUTAHWSI MOBLILLAIT MNyTEM YBENWYEHWS 4acToOTbl NpoBedeHUs
npocunakTuiecknx pabot. OgHaKko UnuLHe Yyactoe nposeeHne pa3bopoyHO-cO0pPOoUHbIX paboT 6e3 ocobolt Heo6XxoAUMOCTH
CBSI3aHO C MOBTOPHOW NPUPaBOTKON TPYLLUMXCA NMOBEPXHOCTEN AeTanen, CONpOBOXAAMLIENCH UX MOBbILLEHHbIM M3HOCOM W
CHVKEeHMeM HadexXHoCTH paboTbl. Mpy 3TOM BO3MOXHO He0UCTONb30BaHNe NOJIHOTO pecypca AeTanen 1 y3nos.

TO 3akntovaeTcsi B NEPUOANYECKON NPOBEPKE HAAEXHOCTU KpernneHus kapbiopaTopa 1 OTAENbHbIX ro 3NeMEHTOB, NPoBepke
W perynvpoBke YPOBHSI TOMMVBA B MOMNMaBKOBOW KaMepe, NPOBEpKe W perynnpoBKe 4YacToTbl BpalLeHWUs KOoreH4aToro Bana
OBuraTens Ha XOriocTOM XOAy, NpoBepke paboTbl YCKOPUTENBbHOTO HAcoca, 9KOHOCTaTa U NMHEBMOMPUBOAA OPOCCErbHOM
3aCMNOHKM BTOPUYHOW Kamepbl, 04MCTKe AeTanei kapbtopaTopa OT CMOSMUCTbIX OTIOXEHWUIA, MPOBEPKE NPOMYCKHOW CNOCOBHOCTM
XukrnepoB OOHOBPEMEHHO C 3TUM HEOGXOOMMO MPOBEPsiTb COCTOSIHME U HAOEXHOCTb KpenmneHus BO3AYLUHOro hunbTpa,
BMYCKHOWN TPYObl ¥ CUCTEMbI BEHTUNSLMM KapTepa ABuUraTens
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PernameHTupyemyto nepuoamdHoctb TO kapGropatopa onpenensitoT U3 yCrnoBUiA COXpaHEHUst CTaBUIIbHOCTM perynMpoBOK
€ro CUCTEM MaBHbIX JO3MPYIOLLMX, 0GOraTUTENbHLIX, @ Takke XONoCTOoro xoAa

MeTtoponorun nogaepxaHus paboTocnocobHoCcTU kapbiopaTopoB asBTomMobunelt WHAMBUAYyanbHbIX Bnagenbues u
aBToOMoGUen TpaHcnopTa o6Lero Nonb3oBaHWs UMeT
HekoTopoe pasnuune. HeoauHakoBbl cpok cnyxbbl AeTaneint kapbiopatopa TpebyeT npoBeaeHUst NPOoUNAKTUHECKUX
BO3AEWCTBUN C Pas3fnMuYHON MEePUOAMYHOCTLIO, YTO Ha MpakTuke He Bcerga uenecoobpasHo. [MoaTomy B nocnegHue rogbl
nonyyuna pasBuUTME KOHLENUMS HeobcnyxuBaemMoro aBToMobuns, T.e. obcnyxuBaHue ero no noTtpebHoctu. MopobHas
KOHUEeNuus- B Gonblueil CTEMNEHW OTBEYAET WHTEpPEcaM W XapakTepy 3KCniyatauun aBToMoOuNnen uHAMBUAYaNbHbIX
BragenbLeB, Tak kak NMo3BonsieT YNpoCcTUTb U yAeLleBUTb cepBucHoe obenyxwuBaHue. OfHako B 3TOM cryyae Bnagernblam
aBTOMOOUNen HeobXxoAnMO 3HaTb ANHAMUKY M3MEHEHUSI TEXHUYECKOro COCTOSHUSA Y3r0B, onpeaensiowmx 3pdeKTUBHOCTb ero
akcnnyatauuu. KoHuenumsi HeoGCmnyKMBaemMoro aBTomMobunst npeanonaraeT, YTo BCe Y3rbl U 3NeMeHTbl aBTOMOGUNSE UMELDT
O[MHaKOBbI pecypc U He TpebyloT NpoBeAeHUs NNaHoBbIX PerynupoBok 1 TO B TeYeHne BCero cpoka cryxoObl, YTO Henpuem-
JIEMO ANl OTEYECTBEHHbIX KapbropaTopoB

Ona  cywecTtBylOlWMX cucteM nuTaHna Gonee  npegnouTUTENbHA  TpaAMUMOHHAS  KOHUENuUs  noAamepkaHus
paboTocnocobHocTH kapbropaTopa ¢ NpoBeAEHNEM NPOdUakTUYeckmx paboT, CBA3aHHBIX C ero pa3topko.

4.2. Cuamue u pazoopka

Pa3bopka kapbiopaTopa MOXeT OblTb YaCTUYHOW UMK NOSTHON

YactmuyHas pasbopka kapbiopaTopa obycnoeneHa ero HenpeaBWAEHHbIMWM OTKa3amu W pasperynumpoBkamu K Takum
nedektaMm crieflyeT OTHECTM HapylleHusi B paboTe MHEBMOMPMBOAA BTOPWMYHOM KaMepbl, AO3MPYIOLMX 3IEMEHTOB CUCTEM
XOJIOCTOr0 XOAa W MEPEXOAHONA, KrnanaHa nogayv Tomnnuea, NycKOBOrO YCTPOWCTBA, @ TakKe OCMOSIEHUE 3MEeMEHTOB CUCTEMbI
BEHTUNALMM KapTepa v ap.

Ecnu BbisSIBNEHHbI AedeKkT HEeBO3MOXHO YCTpaHWTb, He cHuMas kap6lopatop € ABuratensi, TO OH [JOSkeH ObITb
[EeMOHTUpoBaH B aanbHenwem ero MoXHO YacTU4HO UMK MOMHOCTLIO pa3obpaTk. MNepen cHsATMEM kapblopaTopa HeobxoanmMo
TBEpAo y6eanTbCst B NpaBUIIbHOCTY onpeaernieHuns fedekra

Kap6topaTtop cHMMaloT ¢ ABuratens crnegylowmm obpas3om. Heobxoammo ocBo6oauThb KpenneHns BO3AYLIHOro dubtpa u
cHATb ero OTcoeanHUTb OT pblYaroB NPUBOAA ApPOCCenbHbIX 3aCNOHOK kapblopaTtopa Tary 6 (cm. puc 11). OTcoeanHUTb OT Kap-
6lopaTopa TAry 3 ynpaBneHus Bo3gyLlHOW 3acrnoHkon CHATb ¢ natpybkos kapbropartopa LunaHrv nogsoga Tonnuea u otbopa
paspexeHust K BakyyMHOMY perynsiTopy onepexeHus 3axuranusi. KoHew wnaHra noaeoga Tonnmea creayeTt 3akpbiTb Npo6kon,
4yTobObl HEe AOoNyCTUTL yTeukn Tonnmea OTCoeauHUTL MpoBoda Mukponepekntovatens JMXX (Npu ero HanuMuum) Unu NpoBos
3MEKTPOMarH1THOrO KnamnaHa CUCTEMbI XOIIOCTOro XOAa.

3ateM Heob6XOAMMO OTBEPHYTbL raiku KpenneHus kapblopaTopa, CHATb ero ¢ ABuUraTtens u 06s13aTenbHO 3aKpblTb OTBEpCTUE
BXOAHOro naTpy6bka BnyckHON TPyObl NMCTOM NMOTHOW Bymaru, KOTopblii HEO6XOAMMO HaAETb Ha LUMUIBbKU

Mpy YacTnyHoM pa3bopke OCYLLECTBNSAIOT pasbeAMHEeHWe NPenMyLLECTBEHHO NIerkOCbeMHbIX KOPMYCHbIX AeTanen (KpbILwKu
nonnaBKoOBOW Kamepbl, MHEBMONPMBOAA BTOPUYHOW kamepbl, knanaHoB CXX n 3MXX, kopnyca ApoccenbHbIX 3aCNOHOK U Ap )
AN X peMOHTa Unu 3ameHbl. B cnyyae Heo6xoaMMOCTU crieayeT BbIBEPHYTh XUKMEPb! U pacrbiuTeny.

MonHasa pa3bopka kap6ropaTopa NPOU3BOANTCH B OCHOBHOM AN €ro TliaTenbHON NPOMbIBKU NPy NOSIBNEHUW TpyAHOyAa-
NsieMbIX OTMOXEHWWA, nocne AnuTenbHoW akcnnyaTauum KapbtopaTtop nepen pasbopkoi AOMKEH ObiTb OYULLEH OT rpssv u
NoABEPrHyT HapyXXHOW Molike, a 3aTeM 06ayT CxaTbiM BO34yxoM [1ns NpomblBKM AeTanen cnepyel ucnonb3oBaTb KEPOCUH UK
HEeaTUNPOBaHHbIN GEH3NH
l'lpenynpe;lmelme. l'lpommmca Hepazo6paHH0r0 |<ap610paropa pacTBOpUTEIIAMH HE JOITyCKaeTCs. 3a11peu1ae'rcu IIpOJyBKa CKaTbIM
BO'},‘lyXOM BHyl'peHHI/IX I[OJIOCl'eP’I COGpaHHOI‘O |<ap610pa'1opa, TaKk KakK 3TO MOXKET npnsecm K I[OBpe)K/[eHI/HO ITOIJIaBKOBOI'O MEXaHH3Ma.
IIpu paz6opxke 1 cOOpKe HEOOXOIMMO HCIIONB30BATH TOJIIBKO UCHIPABHBIH MHCTPYMEHT BO M30€KaHUE CPhIBA IIJUIIOB BHHTOB M CMSTHUS TacK.
3a1';|>|<1<y erl]e)KHI)IX )le'raueﬁ cue;lyer I[pOVBBO/[I/I'I'[) pasﬁomepﬂo, 66'} ‘ipe3]\1€thIX yCMJ]Mﬁ, HE )lonycxau I(OpOGJIeHMH (bJIaHlleB. PaxGOpKa
JOJDKHA l]pOBO)[VI'I‘I)Cﬂ Ha 9YUCTOM H ClieihaJIbHO O60py/[0BaHHOM BepC'l aKe.

. CyLecTBYIOT onpeaeneHHble oblwme npasuna u nocnegoBaTenbHOCTb pa3bopku kapblopaTopa u ero yanos [Npexae Bcero

HeobXoaMMO pa3beduHUTL TPU OCHOBHbIE YacTu kapblopatopa — KpbILWKY, KOpMyc kapbropatopa M Kopnyc ApOCCEenbHbIX
3aCMOHOK

[nsi 3TOro HYXXHO CHSITb BO3BPaTHYO MPYXWHY 7 (cM puc 12). PaclwunnuHtoBaTb U OTCOEAUHUTL Tary 8. OTCOeAWHUTb LITOK 9
MHEBMOMPUBOAA OT pblyara NpuBoAa APOCCESIbHON 3aCNOHKM BTOPUYHON Kamepbl

CxaB NPYXWHY TeNeckonn4yeckon TArv 4, oTCOEANHWUTL ee OT Tpexnreyero pbivara 3. BeiBepHyTb NsATb BUHTOB KpensieHus u
0TCOeAMHUTL OT Kopryca kapblopaTopa KpbILLKY C NPOKNaAKoW, CTapasicb He NMOBPeAUTb MPOKNaAKy W NOMnaBokK.

BbiBepHyB [1Ba BMHTa KPEMIeHUs, OTCOeaANHUTb OT kopryca kapbiopaTopa Kopryc ApOCCEernbHbIX 3aCMOHOK, CTapasicb He Mo-
BpPeauTb 3anpeccoBaHHble B Kopnyc kapbiopatopa nepexogHble BTYMKWA TOMMBHO-BO3AYLUHbLIX KaHanoB W rHe3fa BTYMOK B
Koprnyce ApoccenbHbIX 3acNOHOK. OCTOPOXHO OTCOEAMHUTL TEMMOU30NSILMOHHYIO NPOKNAaAKY.

Pa3bopka KpbiwkKu kapGropaTopa (puc. 17). [Ana pa3topku kpbiwkn 10 ee HEOOXOAMMO OCTOPOXHO 3axaTb B TUCKM C
MSrKUMUK rybkamm n oTBepHyTb Npobky 13 dwunbTpa 12 nogayum Tonnuea 3atem BblHYTb CeTYaThI OUNbTP U3 NONOCTU KPbILLKA.

OnpaBKoW MMM KYyCKOM MeAHOM MPOBOMOKM MOAXOASILLEro pasmMepa OCTOPOXHO BbITONKHYTb OCb 16 nonnaeka 17 u3 cToek
KPOHLUTEWHa KpbILKK (BblTankvBaTe HEOGXOANMO B CTOPOHY CTOWKM C pa3pe3oMm) U BbIHYTb OCb nnockorybuamu. Ctapasch He
MOBPEAUTHL SI3bIYKM KPOHLLTEHA NOMnaBka, CHATb ero BMECTe € UronbyaTbiM knarnaHom 15.
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Puc. 17. letanu KpbIWwKN Kkap6ropaTtopa: 1 - perynnpoBOYHbIA BUH T, 2 - KpbILLKa MYCKOBOrO YCTPOWCTBA, 3 - MpyxuHa 4 -
avnadparma 5 - petika guadbparmel, 6 - KOpPNyc NycKOBOro yCTPOWMCTBa, 7 - Ternieckonmyeckas Tara, 8 - 0Cb BO3AYLUHOW 3aCnoHKM,
9 - BO3AyLWHasA 3acnoHka 10-kpblwka kap6iopaTtopa, 11 -npoknagka, 12-¢punbtp, 13 - npobka dunbTpa 14 - ceano uronbyaToro
knanaHa, 15 - uronbyatblil knanaH, 16-ocb nonnaska, 17 - nonnasok, 18 - npoknaaka 19 Tara nyckoBoro yCTpowncTea

CHATb KapTOHHYI0 npoknagky 11 KpbllkW, BbIBEPHYTb CeAno 14 uronbyaToro knanaHa W BblHYTb W3 ero rHesaa
antoMUHUEBYIO YNIMOTHUTENbHYIO NPOKNaaKy 18.

OTCcoeanHNTL OT pblyara ocu 8 BO3AYLUHOW 3aCMNOHKN TENECKONMYECKyo TAry 7, MoBopayvBas ee OTOTHYThIN KoHel, B couryp-
HOM OTBEPCTUM pblyara [0 COBMafeHWs BbICTYMNa pblyara ¢ Na3om OTBEPCTUS.

BbiBepHyTb [iBa BUHTa KpemnreHus kopryca 6 nyckoBOro YCTPOMCTBA W CHSITb €ro, ctapasiCb He MOBPEAUTb PAcrofiokeHHoe
noa cnaHuem kopnyca 6 ynnoTHUTENbHOE pe3nHoBOe komnbLo. OAHOBPEMEHHO, HAKITOHSISI B CTOPOHY KOpryc 6, BbIBECTU U3 3a-
LenneHus c Taroi 19 penky 5 guadparmbl NyCKOBOro YCTPOMCTBa

CHaTb Tary 19, pa3befiMHsisl ee C pbl4aroM OCW BO3AYLLUHON 3aCIOHKW, aHaNOM4YHO CHSTMIO TENECKOMNMYECKOo Tsrv 7

OTBepHYTb TPU BUHTA KPEMMEHUST KPbILLKM 2 NYCKOBOTO YCTPOMCTBA U CHSATb KPbILLKY C PEFYTIMPOBOYHLIM BUHTOM 1, MPYXUHY
3 n gnacpparmy 4

NS cHATWS ocu 8 BbIBEPHYTh [Ba BUHTA KPenneHns BO3AYLUHOW 3aCMOHKWU, ONMUMUB HaaduneM nx packepHeHHbIe KOHLbI, U
CHATb nocnefHtoto MNocne aToro ock CBOBGOAHO BbIHUMAETCS U3 KPbILLKM

Ipenynpesxaenue. be3 kpaiiHeil HEOOXOMMMOCTH CHHMAaTh BO3JYIIHYIO 3aCJIOHKY HE CJeAyeT TaK KaK IPH BBIBEPTHIBAHUH JaKe
OINMWJIEHHBIX BUHTOB MOMET OBITH TIIOBPEXKICHA pcbea B OTBCPCTHUAX OCH KpOMC TOro BO3MOJXKHOC IIpHU CGOPKC CMCUICHHUE B03,I[yLLIHOﬁ
3ACJIOHKH OTHOCHUTEJIBHO npe)KHe]'o IIOJIOKCHHUS MOXKET npmnec*m K €€ 3aclaHHIO B BO?,‘IyIIIHOM KaHaJie Kpb]llll\‘l/l 4YTO BBI3OBET OTKa3 B
pa60Tc IIyCKOBOI'O yCTpOﬁCTBa Taxxe nHe CJICAYCT BBIIPECCOBLIBATH W3 KPBIIIKHU BO3£[y1HH]>Iﬁ U TOIUIUBHBIA JKHUKJICPBI 3KOHOCTaTa BO
H30€KaHNC UX MOBPEIKACHUS U OCJIA0JICHMS [TOCAAKH B THE31aX

Pa36opka kopnyca kap6lopatopa
(puc 18) BbiBepHYTb BUMHT KpenneHus Tpexnneyero pbivara 24 npMBoAa BO3AYLLUHOW 3aCNOHKW, CHSATb KPOHLUTEWNH 26 OTTSX-

A 101112 13
¢ ¢

141516

(N 25 24 23

22

Puc. 18. letanu kopnyca kap6lopaTtopa: 1 - LUTOK NHEBMOMNPUBOAA APOCCENbHON 3aCMOHKN BTOPUYHON Kamepsbl, 2 - KOpnyc
nHeBmonpueoaa, 3 - Anadparma 4 - Kpbllka NHEBMONPUBOAA, 5 - TOMMMBHLIA XUKNEpP NepexoaHON CUCTEMbl BTOPUYHON
Kamepsbl, 6 - KOpMyc TOMSMBHOIO XWKnepa nepexofgHon cuctemsl, 7 - Manbii Anddysop, 8 - pacnbinutenb YCKOPUTENbHOro
Hacoca, 9 - TONMMBONOABOASALLMIA BUHT YCKOPUTENBLHOIO Hacoca 10 - rmaBHbIN

ANAMMLLHBIA XMKNPN TAAMYMA KAaMAnA! 11 — .4mMyn~ra/wHHsa Tiy” ks R-MNMYHAN KAMPIA! 17 — rmasiHiOM pnunyLu-

BO3AYLUHBIV XWUKINep BTOPUYHOWM kamepbl, 11 - aMynbCUOHHAas Tpybka BTOPUYHOWM Kamepbl, 12 - rmaBHbI BO3AYLUHbIA XUKNep
NnepBMYHON Kamepbl, 13 - aMynbCMOHHasA Tpybka nepBuYHON kamepbl, 14 - rnaBHbIA TOMMUBHBINA XUK Nlep BTOPUYHOW Kamepsbl,
15-rnaBHbI TONAUBHBIN XUKNEP NEePBUYHON Kamepbl, 16 - perynmpoBOYHbIA BUHT YCKOPUTENbHOrO Hacoca, 17 - TONMWUBHLIN
XUKnep Xxomnoctoro xopa, 18 - anekTpoMarHWTHbLIN KnamaH >UKnepa XomnocTtoro xopda, 19 - Bo3BpaTHas nNpyxuHa
yckoputenbHoro Hacoca, 20 - guadpparma yckoputenbHoOro Hacoca, 21 - Kpbilka YCKOPUTENbHOrO Hacoca, 22 - Manbin
Onddy3op NepBUYHOA kamepbl, 23 - BO3BpaTHasi NpyXwuHa pbl4ara NpuMBOAa BO3AYLUHOW 3acCnoHKM, 24 - pblyar npueoAa
BO3AYLUHOM 3acrnoHKW, 25 - TAra CBSI3W C APOCCENbHON 3aCrOHKOW, 26 - KPOHLUTEWH BO3BPATHOW MPYXWHbI OpOCCenbHbIX
3aCcnoHoK

HOM MPYXWHbI, pblyar 24 n npyxuHy 23. OTcoeaunHuTe OT pblyara Tary 25 Takum e obpa3oM, Kak 3TO [Aenanocb npu
OTCOEANHEHMMN TATN NYCKOBOrO YCTPOWCTBA.

BblBepHYTb YeTbipe BUHTa KpenneHns KpbILLKn 21 yCKOPUTENbHOMO Hacoca, CHATb KPbILLKY C pbldarom, anadparmy 20 1 Bo3-
BpaTHY!O NpyXuHy 19.

BbiBepHyTb rmaBHble BO3AyLUHblE Xuknepbl 10 M 12, nepeBepHyTb KOPMyC W, Crierka MOCTykKuBasi MO HeMy, yAanuTb U3
KonoaueB aMynbCUOHHbIE TPYOkM 11 1 13.

BbIBEpHYTL KOPNyC 6 XuKrnepa NnepexoaHon CUCTEMbI U 3NIeKTPOMAarHMTHbIN 3arnopHbIN KnanaH 18 cucTeMbl XOnocToro xoaa
BMeCTe C Xukrepamu 5 n 17.

OTBepHYTh TOMNMBOMOABOASLLMIA BUHT 9 1 CHATb pacnbinMTenb 8 YCKOPUTENbHOrO Hacoca ¢ antoMUHUEBLIMU MPOKNaakamu,
BbIBEPHYTb BUHT 16 perynmpoBku nogaqn yCKOpuTenbHOro Hacoca BeiHyTb Manble anddysopsl 17 n 22, npeogonesas ycunve
NPYXWHHBIX AepxaTtenen
l'lperlyrlpe;lcrlelme. BriHEMaThs Malbie )m(b(byxopm CJIEAYET TOJIBKO IPH CKOIUICHHWHM B MX KaHaJI1aX OI'J]O'/KeHI/Ii/'[, HE YIaIAEMBIX l]pOMh[BKOV[
B cocraBe Kopiyca kapbropatopa. Mx neMoHTax M oOpaTHas ycTaHOBKa 0e3 KpaiHeil HeoOXOAMMOCTH MOTYT NMPHUBECTH K OCIAOICHHUIO
IIOCaJKHU B KOPITYyCC U, KaK CJICACTBUEC, TOTCPC IEPMETHUIHOCTH COCIUHCHU C €TI0 KaHaJIaMU
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BbiBepHYTb rmaBHble TOMMAMBHbIE XWKnepbl 14 v 15 u3 CTeHKW MOnnaBkoOBOW Kamepbl. BbiBepHyTb ABa BUHTA U CHATb
NMHEBMOMNPUBO, [POCCENbHOM 3acCfOHKM BTOPUYHOW Kamepbl, CTapasicb He MOBPeAuTb YNMOTHUTENbHY npoknagky. [Ons
pa3bopku NHeBMOMpPMBOAa OTBEPHYTb TPY BUHTA KPEMMEHNS KPbILKM 4 N CHATb ee, a 3aTeM BblHYTb NPYXWUHY 1 anadparmy 3
CO WTOKOM1

IIpenynpexaenue. He ciemyer BbIpeccoBbIBaTh 6e3 KpaiiHel HEOOXOAUMOCTH U3 HIKHEH IJIOCKOCTU KOPITyCa JIATYHHBIE COCIMHHUTEIIbHBIE
BTYJIKW KaHaJIOB CUCTEMBI XOJIOCTOTO X0J1a U l]epeXO/[HOﬁ CHUCTEMBI BO M'}Ge)l(aHl/le OCJIH6JICHVIH HX ITOCaJKHU B rHE3/1aX.

Pa3bopka kopnyca ApoccesibHbIX 3aCNoHOK (puc 19) BbiBepHyTb perynMpoBOYHbIA BUHT 14 kayecTBa CMECU CUCTEMbI
xornocTtoro xofa. OTBEpHYTb ABa BUHTA KpernreHust BTynku 17 BUHTa 16 KONMYecTBa CMeCH CUCTEMbI XONOCTOrO X0Aa U CHSATh
ee BMecTe C BUHTOM.

OTOrHYTb YCUK CTOMOPHOI Wanbbl 1 OTBEPHYTL raviky KpemnneHust pbl4aroB Ha ocu 12 ApOCCenbHOWM 3aCIOHKU MEPBUYHON
Kamepbl

c o opny-
royepe

RAMHEHUS

Puc. 19. fletanu kopnyca ApoccenbHbIX 3aCMOHOK: 1 - pblyar NpuBoAa ApOoCCerbHbIX 3aCMOHOK, 2 - pblyar,
OrpaHNYMBaIoLLMIA OTKPbITUE APOCCENBHON 3aCMNOHKU BTOPUYHOW Kamepsbl, 3 - BTyrKa, 4 - pbldar CBSA3W C BO34YLLUHOW 3aCrOHKOW,
5 - pblyar, 3akpenneHHbIi Ha OCWM ApPOCCENbHOW 3acCnoHKM BTOPUYHOM Kamepbl, 6 - NpyXwHa, 7 - pblyar, CBA3aHHbIA C
NMHEBMOMNPUBOAOM, 8 - KOPMYC APOCCEeNbHbIX 3acOHOK, 9 - BO3BpaTHas MpyXMHa APOCCENbHOM 3aCMNOHKM NEPBUYHON Kamepsl,
10 - ocb ApoccenbHOW 3acnOoHKM BTOPUYHOW KaMmepbl, 11 - gpoccenbHble 3acnoHKW, 12 - OoCb APOCCENbHOW 3aCnOHKW
NepBUYHON Kamepbl, 13 - orpaHuymTenbHble BTYNKW, 14 - BUHT perynMpoBKu Ka4yecTBa CMECH CUCTEMbI XONocToro xoaa, 15 -
YNNOTHUTENbHOE KOMbLO, 16 - BWHT perynupoBKM KonmyecTBa cmecu, 17 - BTynka BUHTa Konuyectsa cmecu, 18 -
cMecuTenbHas BTYNKa, 19 - 30noTHUK, 20 - NpyXuHa 30M0THKKA, 21 - pblYar OC1 ApOCCeNbHON 3aCNOHKA NEPBUYHON KaMmepbl

CHSTb C OCY CTOMOPHYtO Wawby, pbldarn 1, 2, 4 n 21 ¢ wanbamu 1 BTynkon 3, a 3aTeM NOMKUMHYIO NpYxUHY 20 30M0THMKA 1
30M10THUK 19

OTBEpPHYTb ranky KpenmneHus pbidaros Ha ocu 10 ApoccenbHON 3acnoHKM BTOPUYHOW Kamepbl U CHATb pblbarm 5 1 7 ¢ wawba-
MW 1 NPY>XUHOW 6

[ns un3BneyeHus ocein 10 n 12 gpoccerbHbIX 3aCfOHOK U3 Kopryca creayeT, ONUuB packepHeHHble KOHLbI, BbIBEPHYTH
BWHTbI KPENIEHWS 3aCNOHOK, BbIHYTb MX U3 KOpryca NOCIp Yero BbliHYTb OCK

INpeaynpexaenne bes kpaiiHell He0OXOIMMOCTH CHMMATh JIPOCCENIbHBIE 3aCIIOHKH HE CJIEJyeT, TaKk KaK IPH BHIBEPTHIBAHUM JIaXKe
OITMJICHHBIX 60JII'OB MOXET 6hl T'b ITOBPEXKJICHA pe3[)6a B OTBEPCTHUAX OCEeH. KpOMe TOro, BO3MOKHOE IIpH C60pl\'e CMEIICHUE OPOCCEIIBHBIX
3aCJIOHOK OTHOCHUTEJIBHO MPEXKHEro MONOKEHUS MOJKET NPUBECTH K MX 3a€JaHUIO B BO3JYIIHBIX KaHAIAaX KOPIyca, YTO B CBOIO OYepe/b
MOXET BBI3BATh HeC'I'Z]()]/U[bH()C'I'h YacTOTHI BpaIllCHUS KOJICHYATOr0 BaJla Ha PEKXKHUME XOJOCTOIrO XOJda W OTKas B pa60’|"e ITHEBMOIIpUBOIa
,'lpOCCeJII)HOﬁ 3aCJIOHKH Bl'OpHHHOFI KaMepHbI. Tarke HE CJIEAYET BBIIIPECCOBBIBATH W3 KOPITyCa TOHKOCTCHHYIO CMECHTEIIBHYIO BTYIIKY
CHUCTEMBI X0JIOCTOT'O X0/Z1a 1 l]al'py601\' JUIA TIOJIaY U paspeKEeHUA K BAKYYMHOMY KOPPEKTOPY pacpeaCIUTEII 3a)KUTaHNU .

Ipumevanne OCHOBHBIC AETAIHM KOPIyCa APOCCENBHBIX 3aCTIOHOK (CAMHU 3aCIIOHKH U UX OCH) HHAMBHIYaIbHO MOJOTHAHEI I HE 001a1ai0T

B3aUMO3aMEHACMOCTBIO. I103TOMY IIPU UX HOBPEKICHHU JTOJDKEH OBITh 3aMEHEH BECh KOPITyC B cOope.

Mocne pa3Gopku kapBiopaTopa ero geTtanu (Kpome NpOoKNafoK M PEe3VHOBLIX YMIOTHUTENbHbLIX KOMew) creayeT NpoMbiTh B
KEPOCUHE, HE3TUIMPOBAHHOM GEH3MHE UMW PacTBOPUTENE U NPOAYTh CXKaTbiM BO3AYXOM

Hpumeqaﬂue. He PEKOMEHAYETCA MpPOTHUpPATh [C€TAIHA 06TI/[pO'-IHI>IMI/I KOHIAMHW TaK KaK Ha HHUX MOXET OCTarbCs IIbUIb U

MHKPOCKOITHMYECKHUE BOJIOKHA, KOTOPBIC BITOCIEACTBUUA MOTYT 3aCOPUTH Kap6}0paTop.

4.3. IIposepka mexHuueckozo cocmosHus

TexHM4eckoe COCTOsHWE AeTanen kapbropaTtopa AOMKHO YAOBNETBOPATH crnedyowmm TpeboBaHusM Bce AeTanu OOSKHbI
OblTb UNCTbIMKU, BE3 Harapa M CMOMUCTbIX OTMOXEHWIA, XUKNEPbl NOcre NMPOMbIBKM U MPOLYBKWA CXaTbiM BO34YXOM AOMKHbI
UMETb 3aflaHHYI0 NMPOMYCKHYI0 CMOCOBHOCTb MMM pasmep, LWNuLbl U pes3bbbl XUKNEPOB M UX AepXaTerneil He AOMKHbI UMETb
noBpexaeHuii Bce
KrnanaHbl AOMKHbI ObITb repMETUYHBIMU, NPOKNAAKM LieNbIMU 1 UMETb OTNeYaTkun YNioTHAEeMbIX NIOCKoCTel 6e3 NponyckoB Mo
BCEMY NEPUMETPY, He JOMKHO ObITb 3aMETHBLIX M3HOCOB (NMOTOB) B COEANHEHUSIX OCb — KPOHLUTENH NoMnaeka, Kopnyc — ocu
OpPOCCENbHbIX 3aCIIOHOK

Kpbiwka kap6ropaTopa. [MoBEpXHOCTW KpbILWKW, COMpsiraeMble C Kopnycamu kapbiopaTopa v BO34ylHOro unbtpa, He
[OIMKHbI MMETb CKOMOB U 3abouH HesHaunTenbHoe KOpOGIieHMe HWDKHEN MOBEPXHOCTW KPbILKM B MeCTax PacrofioXeHus
OTBEPCTUIA Ansi BUHTOB €€ KPEermeHusl, BbI3BAHHOE YPE3MEPHBLIMU YCUIMSIMU 3aTAMMBaHUS BUHTOB, MOXET ObiTb YCTpaHeHo
NPUTUPKON Ha NnuTe
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Mpn 3Ha4YUTENBbHOWM HENMOCKOCTHOCTU 3TOW MOBEPXHOCTU KpbILLKa JOMKHA ObiTb 3aMeHeHa, Tak Kak ynrnoTHWTenbHas npo-
knagka He obecneunT repmMeTU4HOCTb COeAuHeHuss U B oOpasoBaBlUMECH MeXay Hel W KpbIWKOW 3a3opbl Oyaer
noacacbiBaTbCS AONONHUTENbHBIV BO3AYX, HapyLuaowuii paboTy kapbiopaTopa

Pe3bba B OTBepCTMSIX MOA LUMWUMBKW KpenneHWs Kopryca BO3AYLHOro unbTpa He AOSHKHA MMETb COPBaHHbIX BUTKOB
LLnunbkn AOMKHBI ObITh BBEPHYTHI B KPBILLKY A0 OTka3a 6e3 nodTa n npoBopaunBaHusi B COEAUHEHUN U HE UMETb U3rMboB n
nospexaeHuin pesbbbl MNpu cpbiBe pe3bbbl B OTBEPCTUSAX MO UMUMKW AOMNYCKAeTCA UX PEMOHT Hape3kow pe3bbbl Gonbluero
pa3mMepa C OfHOBPEMEHHO YCTaHOBKOW PEMOHTHBIX CTyNeHYaThIX LUMnuek

LWTyuep noaBoaa Tonnmea AormkeH GbITb NNOTHO, 6e3 NodTa 3anpeccoBaH B OTBEPCTUE KPbILLKU

Hpegyupeﬂmeuue: OcnabineHue nocaaku mTynepa MOXET IMPUBECTH K IIOXKapy IIpU pa60Tc JBUTATESA, TAK KaK JABJIICHHUE, Pa3BUBACMOC
TOIUIMBHBIM HACOCOM, MOJKET OKa3aTbCA TOCTATOYHBIM JIJIs1 €0 BBIIIPECCOBKHU U3 OTBEPCTHUA KPBIIIKH.

CoeanHUTENbHbIE BTYNKU KaHaMNoB KPbILLKWU U XXWUKNepbl 3KOHOCTaTa A0MKHbI GbITb MMOTHO 3anpeccoBaHbl B CBOW rHe3fa 1 He
NUMeTb NOBPEXAEHNN

KapToHHas npoknagka KpbILWKU He AofkHa OblTb HagopBaHa unu cunbHO obxata lMpy HannyMn aTUX AedeKToB ee HYXHO
3aMeHUTb

TonnuBHbIM unbTp. CeTyaThil TONMBHBLIA PUNBLTP OO/MKEH OblTb COBEPLUEHHO YUCTLIM U He MMEeTb HaapbiBoB [lpu
Ype3amepHorn AedopMaLin NNacTMacCcoBOro kapkaca OH AOSKeH ObiTb 3aMeHeH

Mpobka kpenneHus punbTpa He AOSMKHA UMETb COPBaHHbLIX BUTKOB pe3bObl M MOBPEXAEHUA KOHUYECKOro MOsicka U LLEeCTu-
rpaHHVKa Nog KoY

MyckoBoe ycTponcTBO. [Jnacdparma nyckoBOro yCTpoWcTBa He [OMKHA MMETb paccroeHuit n HagpeiBoB Ee coeanHeHne ¢
pekol AOMKHO ObiTb HAAEXHBIM
Ilpumeuanne. Pexomenayercs nmpu Kaxkaoi pazbopke kapOroparopa uisi NMOBBIIIEHHS HAJEKHOCTH ITyCKOBOTO YCTpPOICTBA 3aMEHATh
mradparmy HOBOH Tak Kak JgeopmupoBaHHas paboTtaBiuas auadparma mpu MOBTOPHOM yCTAaHOBKE 3aiiMET APYroe MoNOKeHHe u OyneT
HUMETH 3aBCIOMO yMeHBIIIeHHBIﬁ pecypce

3BeHbs TENEecKoNMYeckon TArM AokHbI 6e3 3aefaHns nepemellaTbCsl OTHOCUTENBHO APYT Apyra Ha MOJIHY BENUYMHY XoAa
1 TaioKe cBO6OAHO BO3BPaLLATbCS B UCXOAHOE COCTOSIHWME BO3BPATHOW MPYXKUHOWM

Kopnyc u KpeblLLka MyckoBOro YCTpOMCTBa He AOMKHBI MMeTb AeopMaLyii, CKOMOB 1 NOBPEXAeHUs pe3bobl

MonnaBkoBbIN MexaHU3M. [TonnaBok AOMKEH OblTb repMeTUYEH U He UMEeTb BMATWH [nNs BOCCTaHOBNEHWUS repMeTUYHOCTH
nonnaBoK MOXeT OblTb 3anasH Mpy 3TOM HYXXHO MPWHSATE Mepbl NPEAOCTOPOXHOCTM BO U3bexaHne B3pbiBa napoB GeHsuHa
Mocne nankn macca nonnaBka AoSmkHa ObiTb 11,5-12,5 r [OBEpPXHOCTb si3bluKka KPOHLUTEVMHA MOMMaBka He AOMKHa UMEeTb
3abouH 1 rnybokow BbIpaboTKM B MECTe ero KOHTakTa ¢ AeMnupyoLLMM WapukoM UronbyaToro knanaHa MNpu Heo6xoamMmocTu
BbIPabOTKY MOXHO YCTPaHUTbL LLNNGOBKON A3blYKa HyNeBoW HaxaaqHon 6ymaromn

Ha KOHUYeCKnx NOBEPXHOCTSAX Uronb4aToro knanaHa 1 ero cefna He AomMKHO BbiTe NoBpexXaeHnin u rny6okoii BelpaboTku, Ha-
pyLUAIOLLMX repMEeTUYHOCTb Mronbyarthiii knanaH AormkeH cBoboaHo, HO 6e3 Ype3mepHOro nonepeyHoro Nodra nepeMeLaTbcs
B ceane [leMndyvpyOLMiA WapUK Mronb4yaToro KnanaHa He [OJDKeH 3aBucaTb B OTXKATOM nomnoxeHun MNpu HeobxoammocTu
UronbyaThIn KnanaH u ero ceasno AOMKHbI 3aMEHATLCA OQHOBPEMEHHO B KOMMNEKTE, TaK KaK Npu UCKaXXEeHHON hopMe KOHNYeC-
KOW NOBEPXHOCTN OAHON 13 AeTanen 3aMmeHa TOSbKO APYrol He BOCCTAHOBUT repMETUYHOCTb COMPSXEHUS

[MpoBepuTb repMeTUHHOCTL KrnanaHa MOXHO Ha npocTeviem npubope (puc 20), cocTosliem ns 6ayka 1 ¢ tonnueom (6eH3u-
HOM), CTEKMSAHHOW KOHTPOMNbHOM TPy6KM 2, Hacoca 4 U MepHOW LWKanbl 7 YCTaHOBMB KnanaH Ha npubop, co3gaTb HacocoMm 4
paspexeHue 1 m Bog. CT. (1,0 klMa) Mpu 3TOM ypoBEHL TONNMMBA B KOHTPOSILHOW TPYOKe He AOMKeH NoHmkKaTbes Gonee Yem Ha
10 mm B TedeHure 30 ¢ bonbluas BennumMHa o3HavaeT yTeuKy TONnNMBa Yepes UronbyaThbli KnanaH

Kopnyc kap6iopaTopa. OMynbCUMOHHbIE KONoAubl M KaHanbl kopnyca U marnbix Auddy30poB AOMKHbI GblTb COBEPLUEHHO
yucteiMmM  Ecnn npoMbiBKOM 6€H3MHOM MM aLETOHOM He yAanocb YCTPaHUThb M3 HUX BCE 3arpsi3HEHUs1, HY>KHO MUCMOMb30BaTh
A5 OYUCTKM cneunanbHble pasBepTkn

Manble anddy3opbl 4OMKHbI ObITb YCTaHOBMEHbI B Masax kopnyca nnoTHo, 6e3 nodToB, M He BbiNagaTb M3 HUX MoA
nencrevem cobCcTBEHHOro Beca npu nepesopavnBaHvmn koprnyca

[MoBepxHOCTW KOpnyca, CONPSKEHHbIE C KPBILLKOW 1 KOPNYCOM APOCCENbHbIX 3aCMOHOK, He AOMKHbI MMETb rrybokux 3a6ouH un
KopobrneHus HesHaunTenbHoe kopobrieHne 3TUX NMOBEPXHOCTEN B MECTax pPacnofioXKeHWst OTBEPCTUIA AN BUHTOB KpensieHus
KPbILLKM W NpoXoAa LUNWneK KpenneHus kapbiopatopa, Bbl3BaHHOE Ype3MEPHbIM YCUIIMEM NPU 3aTArMBaHUM KPEneXHbIX
netanei, MoxeT OblTb YCTPaHEHO MpUTUPKOA Ha nnuTe lMpu 3HauMTEnbHOW HEMIOCKOCTHOCTU 3TUX MOBEPXHOCTEN Kopnyc
[orkeH B6bITb 3aMeHeH, Tak Kak yNnoTHUTEeNbHble NPoknaaku He obecneyaT repMeTUYHOCTM CoeanHeHunin kapbropaTopa

Puc. 20. Cxema npubopa Ans NpoBepKu repMeTUYHOCTU TOMSUBHbIX KnanaHoB: 1 - 6a4ok, 2 - KOHTponbHasi Tpybka 3 -
KnanaH 4 - Hacoc, 5 - nopLueHb Hacoca, 6 - NpMBoA Hacoca 7 - MepHas LwKana
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MoBpexaeHne pe3bboBLIX OTBEPCTUI KpeMmneHWsl aneMeHTOB Koprnyca kapblopatopa He gonyckaeTcsi. B aTom crnyyae oH
TaKke AOMMKeH ObiTb 3aMeHeH.

Xuknepbl U aMynNbCUOHHbIE TPYOKU. TONMMBHbIE U BO3AYLUHbIE XUKNEPbl HEe AOMKHbI MMETb NOBPEXAEeHWU pe3bbbl u
LNMUEeB nof oTBepTKy. KanmbpoBaHHble OTBEPCTUS XUKIEPOB U 3MYNbCUOHHBIX TPYBOK AOMKHbI GbiTb COBEPLUEHHO YMCTHIMM.
MNoTHBIE OTNOXEHWS, OCTaBLUMECS B 3TUX OTBEPCTUSIX MOCNE MPOMbIBKV B aLeTOHe Ui pacTBopuTerne, MoryT 6biTb yaaneHs
CMOYEHHOW B HEH3MHEe 1nun aLeToHe UIMon U3 MArKoro Aepesa (HanpumMep, 3a0CTPEHHOM CMUYKOW)

l_lpeflyl'lpemflelme. Kal'el'opl/lﬂecl\'l/l 3alpeuIiCHO NPOYHIIATh OTBEPCTHUA KUKIIEPOB U OMYJIIbCHOHHBIX 'I'pyGOK METaJTNICCKOM I[pOBOJlOl\'Oi/‘[,
YTO HEU30EIKHO BBI3OBET HapyLUICHUE UX Ka.ﬂH6p0BK}1. ITocne ouncTku KUKJIEPBI TOJDKHBI IIPOAYBATHCS CHKATHIM BO3YyXOM. HpOTnpKa ux
BCTOLIBIO MJIM TKAHBIO, OCTABJIAIOIIMMH BOPCHUHKH, MOXCET IPUBCECTH B JaJIbHEeHIeM K OTKasy Kap6}opaTopa u3-3a 3aCOpPCHUsI UMHU €T0
JO3UPYIOLINX 3JIEMEHTOB.

NaBHbIM KPUTEPMEM UCMPABHOCTU XUKNEPOB SIBNAETCA UX NPOMYCKHAst CNOCOBHOCTb, KOTOPYO NPOBEPSIOT MMAPaBINYECcKUM
UNn NHeBMaTU4ECKUM CNocoBoMm.

'vapaBnuyeckunini MeTos NOMMMO CaMOCTOSTENBHOMO NPUMEHEHWS ABNsieTCs 06si3aTenbHbIM NpU 0T6Ope STaNOHHbIX XUKIe-
poB, MUCMOMb3yeMbIX ANs1 HACTPOWMKN NMHEBMAaTUYECKUX NPOBEPOYHbIX YCTAHOBOK. [MHEBMaTMYeckuii MeTod MCnonb3yeTcs npu
TEXHWUYECKOM KOHTPOSe Ha NpeanpuATUSAX-U3roTOBUTENSX B YCIIOBUSAX MacCOBOroO Npon3BoaCTBa

W TOT 1 apyrot MeTofbl MOryT GbITb UCMOMb30BaHbI A4St MPOBEPKMN TEXHUYECKOTO COCTOSIHUS XUKIEPOB B AKCMNyaTauum.

Mpu rupgpaBnuyeckoM meToge ucnonbaytoT npubop HUWAT-528A, npeacrasnsiowmini cobo cuctemy m3 aByx 6aukoB —
BEPXHErO U HWXXHEro, COeAMHeHHbIX Mexay cobol TpybonpoBoaoM, No KOTOPOMY MepekaymBaloT Body B BepxHUI 6ayok nod
[eiicTBMEM AaBMNeHNs BO3AyXa, CO34aBaeMoro B HWXHeM. HuxkHMA 6a4ok cHabxeH npefoXpaHWUTesbHbIM KnanaHoM, CIIMBHBIM
KpaHOM W KpaHOM Anisi NoAaum CxXaToro Bo3gyxa. BepxHui 6a4ok co CTEKNSAHHOM KOHTPOSIbHON TPYOKOWM pa3MeLleH Ha nuUeBoii
naHeny MepHoW LuKarnbl, BbICOTON 1 M

[Ins npoBepKkun NPOoMyCcKHOW CMOCOBHOCTU UCMbITEIBAEMbIN XKMKMEP YCTaHaBMNUBAIOT B CreuuanbHbii agantep B NOMNOXEHUH,
COOTBETCTRYIOLLEM €0 NONoXKeHMIo B kapblopaTope [Mog, afanTep NoACTaBNSIOT MeH3ypKy 06beMoM 250 MM® 1, YCTaHOBMB Be-
NWYMHY Hanopa BoAbl 1 M, OTKpbIBalOT KpaH. [ponyckHyld CMOCOGHOCTL XMKMepa OnpeaensoT Mo KOMUMYecTBY BOAbI,
nepeTekLlen B MeH3ypKy 3a 60 c.

Mpn nHeBMaTW4ecKkoM MeToAe WCMOSb3YIT W3MepuTenbHble npubopbl (Hanpumep, Tuna «Conekcy»), B CyLIHOCTU
npeacTaensiowe cobol pacxodomepbl, Ha KOTOPbIX Yepe3 WCMbITbIBAEMbI W STaNOHHBIA XUKEepbl OOAHOBPEMEHHO
npokaymMBaeTCcs CxaTbll Bo3gyx nod AasneHvem 500-1000 mm Bog CT. Takas BenuuvMHa AaBfeHWs NpuHaTa Ons nonyyYeHus
pe3ynbLTaToB U3MEPEHWI, COMOCTaBUMbIX C MOMYYEHHLIMU NPY TMAPABANYECKOM METOAE.

Mo NPOMYCKHOI CMOCOBHOCTM (B CM*/MIUH) CMLITLIBAEMOTO XMUKIEpa, CPABHMBAEMOVi C MPOMYCKHOM CrIOCOBHOCTBLIO 3TaNOHHONO,
OnameTp OTBEPCTUS KOTOPOro M3BECTEH, ONPeAensoT ero YCNoBHbIA AnameTp, BblpaXKeHHbI B COTbIX A0MSX MM.

YKuknepbl B 3aBUCMMOCTM OT METOAA UCNbITaHWUA MapKUpYOTCS UMW BENUYMHOW YCNOBHOMO AnameTpa oTBepcTus (B MM) unu
HEMoCpeCTBEHHO BENUUYMHON MPOMYCKHOW CMOCOBHOCTM (B CMY/MMH). TeXHUYeckoe COCTOSHWUE XMKMEpOB OMpedensioT,
CpaBHMBAs VX 3aMepPEHHYI0 pearbHyl MPOMYCKHYI0 CMOCOBGHOCTb C MapKvMpOBKOW [ns CpaBHEHWUs XWKIEepPOoB, MpOMyckHas
€NocoBHOCTb KOTOPbIX BbipaXeHa B pa3HbIx eauHuLax, cnegyeT nonb3oBaTbCs NepeBoAHON Wkanow (Tabn. 5).

YckopuTenbHbIN Hacoc. HarHeTaTenbHbli LIAPKUKOBLINA KnanaH yCKOPUTENbHOTO Hacoca, pasMeLleHHbIi B TOMMMBOMOABO-
asiem BuHTe 9 (cMm puc. 18), gomkeH nerko, 6e3 3aeaaHus nepemelyatbesi. KannbpoBaHHoe oTBEPCTME B HOCKE pacnblMTens
8 [OMMKHO OblTb COBEPLUEHHO YUCTBIM U HE UMETb MOBPEXAEHWI, KOTOPblE MOTYT NMPUBECTU K OTKIIOHEHWIO CTPyM Tonnuea OT
3ajaHHOW TpaekTopun. ANOMUHUEBbLIE YNNOTHUTENbHbIE NPOKNAaAKM pacnbinMTenst He AOMKHbI ObiTb NOBPEXAEHb! UMK CUMBHO
obxaTbl, B NPOTUBHOM Cry4ae ux criegyeT 3aMeHuUTb

Ta6nuua 5. NMponyckHasa cnocobHOCTL
XuKnepoB no cucteme Conekc
YCnoBHbIN gnameTp MponyckHas
0TBEpCTNSA, MM CNocoBHOCTb, CM'/MUH
0,45 35

0,50 44

0,55 53

0,60 63

0,65 73

0,70 84

0,75 96

0,80 10

0,85 126

0,90 143

0,85 161

1,00 180

1,05 202

1,10 225

1,15 245

1,20 267

1,25 290

1,30 315

1,35 340

1,40 365

1,45 390

1,50 417

1,55 444
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1,60 472
1,65 500
1,70 530
1,75 562
1,80 594
1,85 627
1,90 660
1,95 695
2,00 730

Pblyar npvBoaa yckopuUTenbHOro Hacoca [OSHKEH NErko kayaTbCsl Ha OCU, 3anpecco BaHHOM B KPbILLKY Hacoca, a ero ponvk
nomkeH csoboaHo BpawaTtbes. [uadparma 20 He JOMMKHA MMETb PaspbiBOB W paccroeHusi. TorkaTernb OMOPHOWM Yallku
Avadparmbl JormkeH 6e3 3aefaHus nepemellaTbCsi B nocnegHemn U YeTko BO3 BpaLLaTbCsl B UCXOAHOE MOMOXEHVEe BO3 BPaTHOWM
NPY>XUHOMN.

Ipumeuanne. PexomenyeTcs npy kax10i pa3dopke kapOropaTopa MM YCKOPUTEIBHOTO Hacoca 3aMeHATh ero auadparmy HOBOH, Tak Kak
paboraBiuass aeopMupoBaHHas aumadparMa IpH [OBTOPHOM YCTAaHOBKE 3aifiMeT Jpyroe MOJOKEHHE U OyaeT HMMETh 3aBEAOMO
YMEHBILICHHBIH pecypc.

BosepatHasi npyuHa 19 He [oMmKHa MMETb OCTaTOYHOM AedopMaLmMy U UCKPUBIIEHWS.

NMHeBMONpuBOA ApOCCENnbLHON 3acnOHKU BTOPUMYHON Kamepbl. Quadparma 3 (cM. puc. 18) nHeBMonpmBoaa He AOMKHa
UMeTb pa3pbiBOB U paccrnoeHuin. Brynka wroka gomkHa OblTb HaAEXHO 3aBanbLoBaHa B ONOPHOW Tapernke agnadparmbl U He
“MeTb NoBpexaeHnin pe3bobl.

Kopnyc 2 1 kpblwka 4 He [OMKHbI UMeTb AedbopMaLuii 1 NOBPEXAEHNIN PE3bOOBLIX OTBEPCTUIA.

Mpoknapgka koprnyca NHEBMOMNpUBOAa He AOMKHa OblTb HaJopBaHa UMM CUIIbHO obxaTta, B NPOTMBHOM Cryyae ee criegyet
3aMeHUTb.

Kopnyc ApoccenbHbIX 3aCMOHOK He AOMKeH MMeTb AedopMaLmmn, MeXaHNYeCKMX NMOBPEXAEHUIA U COPBaHHbIX pe3b6oBbIX
oTBepcTui. KaHanbl 1 nonocTn kopnyca AOSMKHbl OblTb YMCTLIMKU, @ OTBEPCTUSI ANSA OCel APOCCENbHbIX 3aCMOHOK HE UMETb
3aMeTHOW BbIpaboTKuN
Ipumeuanue. [Ipy cunbHOM H3HOCE OTBEPCTHI [UIS OCEH OPOCCENBHBIX 3aCJIOHOK KOPILYC JODKEH ObITh 3aMEHEH B cOOpe C IMOCIECAHUMHY,
TaK KakK 3aCJIOHKH U OCH nou6npa}0Tc;1 K KOpIIyCy HHAUBHAAYAJIbHO U HE 06H3H3K)T MMOJIHOM B3aMMO3aMEHIEMOCTHIO.

MaTtpy6ok noasofa paspexeHust K BakyyMHOMY KOPPEKTOPY pacnpefenuTens 3aXuraHust U CMecutenbHasi BTySika CUCTEMbI
XOJI0CTOro XOAa A0MKHbI ObITh HAAEXHO 3aNpPeccoBaHbl B CBOW THE3Aia U He UMETb NMOBPEXAEHWA.

3anopHbIN 3NEeKTPOMarHMTHbIN KnanaH Kap6ropartopa. [1ns NnpoBepKkn HY)XHO PacnonoXuTb 3NEeKTPOMarHUTHbIN KnanaH ¢
YCTaHOBMEHHbIM B HEM TOMMUBHBLIM XXUKNEPOM CUCTEMbl XONOCTOr0 XOA4a BepTUKanbHO UIMOW BHM3. Ha LUTEKepHbIA KOHTaKT
0BMOTKM ero anekTpomarHuTa nogatb «+» OT UCTOYHMKA MOCTOSIHHOTO TOKa, @ KOpnyc COeANHUTb C OTpULaTeNbHBIM NOMOCOM
nocrnefHero. Y ucnpaBHOro knanaHa npu Ttemnepatype ot 20 go 98 'C cepAeyHVK C 3anopHOW WrmoW AOMKEeH 4eTKo, Co
LLENYKOM BTSrMBaTLCS B OOMOTKY Npu HanpsikeHun He Bbilwe 9 B 1 6e3 3apepkun nepemellaTbCcsi BO3BPATHON NPYXWHOW B
NCXOOHOE MOMOXeHWe Mocne OTKIOYEHWs1 aneKkTponuTaHus. B cnyyae HeveTkoro cpabaTbiBaHUs KnanaHa HYXHO OYUCTUTb
cepAeYHVK OT OKWCIOB W NPOBEPUTL COMPOTUBNEHNE OOMOTKM 3neKTpoMarHuTa, KoTopoe AOMKHO 6biTb 150-160 OM npu Tem-
nepaTtype okpyxatoLe cpegpbl 20 'C.

4.4. C6opka kap6ropamopa n e2o npueoda

C6opky kapbtopaTopa OCyLLECTBMSAT B NocnefoBaTensHOCTN, obpaTHol ero pa3bopke. CHayana HeobxoauMo npeaBapu-
TenbHO noAcobpaTb BCe TpW KOPMYyCHbIX AeTanu kapbiopaTopa: KpbilKy, KOpnyc kapbiopatopa W KOpMyC ApOCCenbHbIX
3aCMOHOK, @ 3aTeM COEANHUTL UX Mexay coboil.

Y3nbl n getanu, kotopble 6binn noaBeprHyTbl pa3bopke, HE0OX0AMMO akkypaTHO MOCTaBUTb HA MECTO C MOMHbIM cobnioae-
HVeM cneaylowmx npasumn: NONnaBok AOMKeH CBOOOAHO KayaTbCs Ha OCKW, He 3afeBasi CTEHOK MOMNaBKOBOW Kamepbl; Uronb-
YaTbll TONMUBHBIA KnanaH AormkeH cBo6oAHO nepemMeLlaTbes B koprnyce 6e3 nepekocoB v 3aeaaHuii; Heobxoammo cneauTs 3a
COXPaHHOCTBIO U NPaBUIIbHON YCTAaHOBKOW NPOKNaAO0K; CeauTb, YTobbl ApoccerbHble 1 BO3AyLUHAst 3aCMOHKM MOBOPaYnBanmcb
coBepLueHHo cBoboaHO, 6e3 3aedaHuii U NNOTHO NepeKkpbIBany CBOW KaHarnbl; 3aTarmBaTth Bce pe3bboBble COeAMHEHNS NMOTHO,
HO 6e3 Ype3MepHbIX YCUMWIA.

Mepepn cHopkon kapbiopaTopa 0b6s3aTensHO OTperynMpoBaTh ypoBeHb TOMNMBA B NOMNaBkoBon kamepe. [Npu BepTUKanbHO
pacnonoXeHHON Kpblllke kapbtopaTopa A3bl4oK 8 (puc. 21) ormkeH kacaTbCs WapvKa 5 uronbyatoro knanaHa, He yrannueas
ero. Mpu aTom 3a3op Mexay nonnaskoM v npoknagkon 10, npuneratoLlen k kpbilwke 1 kap6iopaTtopa (pa3mep A), AOMKEH CO-
cTaBnatb 6,5+0,25 mm. OH perynupyeTcs noarmbaHnem sasbidka 8. OnopHasi NOBEPXHOCTb Si3bluka AOMxHa ObiTb Bcerga
nepneHavKynspHa ocy Uronb4yaToro KnanaHa u He AOMKHa UMEeTb 3a3yOpuH U BMSTUH.

Ipumeuanne. Econ 1mocie ycTaHOBKH pasMepa A B TpeOyeMbIX Ipejelax IOBEPXHOCTb s3bIYKa 8 He OyieT NepIeHIHKy/IsIpHa OCH
HIOBYATOrO KJIAMAHA aKKYpPaTHO, C MOMOIIBIO Y3KHX IACCATIDKCH pACHPSMHTH S3BIMOK H IONOTHYTH €ro I[OBTOPHO, H3MCHHB
pacronoxeHre Mecra m3ruba B mpoTHBHOM Ciydae HronbuaThIi KiAmaH OyAeT MepeKallMBaThCs B CELIC M 3a¢HaTbh B OTKPHITOM
IIOJIOJKCHHIL.

KOHTpOJ'IVIpyIOT pasmep A € nomoLLbto cneumanbHOro KanMGpa Mnn WTaHreHUnpKyns, ocHaweHHoro Lwynom.

Bennunny 8'° MM MakcuManbHOTO xofa Monnaska perynupyloT nogrubaHnem yrnopa 3. TMpu 3TOM OTTs)KHas BANKa 6
Mronb4aToro KnanaHa He JoMmKHa NpensATcTBoBaTb CBOOOAHOMY NepeMeLLieHuNto nonnaska.

IIpumeuanue. ITpoBepaTh ycTaHOBKY MOILIABKA CIIEyeT BCErla IPH €ro 3aMEeHe MIIM 3aMEHE MrojbyaToro KiarnaHa B mociemnem ciydae
HEOOXO0MMO 3aMEHHUTH TAKKE YIUIOTHUTENIBHYIO MPOKIIAIKY KIIallaHa.

YT06bI NpU cOOpke He nepenyTaTe MECTaMM XUKNEPbl NEPBUYHON U BTOPUYHOM Kamep, crneayeT obpallate BHUMaHWe Ha Ux
MapKVpOBKY W MpW YCTaHOBKE PYKOBOACTBOBATbCSA TAPMPOBOYHLIMU AAHHBIMU, NPUBEAEHHBIMU B Tabn. 5 Unu B TEXHUYECKMX
XapakTepucTukax kap6opaTopoB.
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[MaBHble TONNUBHbIE UKMepbl 1 (CM. puc. 15) UMEIOT MapKMPOBKY Ha BEPXHEN MIIOCKOCTU FOSOBKM XUKknepa (Hanpu-

Puc. 21. Cxema ycTaHOBKM YPOBHS TONNMBa B NonNnaBKkoBOMW kamepe: 1 - Kpblluka kapbiopaTtopa;
2 - cegno wronmbyaToro knanala, 3 - ynop, 4 - uronbyaTtbli knanad; 5 - Wapmk uronibyaToro krnanaHa; 6 - oTTsKHas BUnka
MronbyaToro KnanaHa, 7 - KpoHLITENH nonnaeka, 8 - A3bl4ok; 9 - nonnasok, 10 - npoknagka

mep, «150»), koTopasi 0603Ha4aeT AmameTp oTBepCTUs Xukrepa (1,50 mm).

Y rnaBHbIX BO34YLUHbIX XUKNepoB 20 LMdpbl HAHOCATCS TaKXKe Ha BEPXHeN nnockocTu («170») n Toxe o6o3HavaoT AuameTp
oTBepcTus xuknepa (1,70 mm).

OMynbCUOHHBbIE TPYOKMN 24 NepBUYHOM U BTOPUYHOW Kamep y kapbiopaTopos JAA3-2105 n -2107 oamHakoBble. OgHako Ha
OpYyrux mogensix kap6iopaTtopoB OHW MOTYT ObiTb MHBIMK. [O3TOMY Ha HWDKHEW YacTu LUMMUHAPUYECKON MOBEPXHOCTU TPyOOK
HaHocATCs undpbl (Hanpumep, «15»), kKoTopble 0603HaYaT HOMEpP TapupoBkK Tpyoku (F15).

Ha wmanbix gunddysopax 30 umetotca umcpbl (Hanpumep, «4,5»), obo3Havalolwme HOMEp TapupOBKM OTBEPCTUS
pacnbinutensa 31.

Y TONMMBHBIX XXUKIIEPOB CUCTEMbI XOJIOCTOrO XOA4a U NepexofHON CUCTEMbI LMMpbI BbIGUBAIOTCS Ha LUMUHAPUYECKOM NOsicke
(Hanpumep, «50», «60») 1 ykasbiBatoT guameTp otBepcTus (0,50 unm 0,60 mm).

MpvBOA BO3AYLUHOW 3aCMNOHKM NOACOEAVHSAIOT K kKapbiopaTopy B crneaytoLlen nocrnegoBaTensHOCTM: NPonycTuTb Tary 3 (CM.
puc. 11) B oTBepcTME B Kpbillke 4 (CM. puc. 18) nHeBMOMNpuBoAa APOCCENbHON 3aCNOHKU BTOPUYHOM Kamepbl U 3aKpenuTb ee
060M0YKy BUHTOM; KOHEL, NMPOBOMOYHOM TSI MPOMYCTUTL B OTBEPCTME LUApHUpa TPeXnieyero pblivara 24, nogkatb pblyar B
HanpaBrieH!M MOMHOrO OTKPbITUS BO3AYLLIHOM 3aCnOHKM A0 BbiGopa Bcex NOTOB U TakKe 3aKpenuTb TAry BUHTOM; MOMHOCTbIO
BbITAHYTb PyKOsiTKy 1 (CM. puc. 11), Np1 3TOM BO3AyLUHAsA 3acrioHKa AOMKHA MOMHOCTbIO 3aKPbIThCS;

MOMHOCTbIO YTOMWUTL PYKOSITKY 1 — BO3AyLUHAsi 3acroHKa AOMMKHA MOMHOCTBIO OTKPbITbCA. MMpu HeyeTkom cpabaTbiBaHUM
npvBoAa ocnabutb BUHTbI KPENNEHUS U U3MEHUTb MOSIoXKeHne 06O0MoYKM 1 NMPOBOMOYHON TAMM B KpbILLKE MHEBMONPUBOAA U
LLIapHMpe Tpexmnsieyero pblyara.

MpuBoA ApoccenbHbIX 3acNOHOK MOACOEAMHAIOT K kapblopaTopy, HadeBasi (C MpPeodosieHMeM YMpyroro COmnpoTUBIEHUS
nnacTMacchl) HAKOHEYHUK MOMEePEeYHON TAMM 6 Ha LLapoBYO FOMOBKY pbidara 1 (cM. puc. 19) npuBoaa ApOccerbHbIX 3aCIIOHOK.
Perynuposka npueoga onncaHa Huwxe B naparpade 4.6.1.

4.5. Pecynupoeka u nposepka Kapoopamopa nocie coopku
4.5.1. YcmaHoeka u peaynuposka rnHesmornpugoda dpoccesnibHol 3ac/ioHKU 8MopuYyHoUl Kamepsb!

LWtok 8 (cMm. puc. 13) nogcoeduHsTb K pblbary 6 Ha OCU APOCCENbHOM 3aCrOHKU BTOPUYHOW Kamepbl HeobXxoaumo B
crieaytoLLeM nopsiake: NOBEPHYTb APOCCENbHYH0 3aCNOHKY BTOPUYHON KaMepbl B BEpTUKanbHOE MONOXKeHWe; HaxaTb A0 yropa
Ha WTOK 8 MHeBMOMpYBOAA U, yAepkuBas BTySKy 11 oT npoBopayMBaHusi, BbIBEPTHIBATE UMW 3aBepThiBaTh LUTOK, perynmpys
€ro ANMHY Tak, YToObl OTBEPCTME B HAKOHEYHMKE LLITOKA OKa3arnoch HanpoTvB WTudTa Ha pelyare 6;

HageTb WTOK Ha WTUMT M 3aKpenuTb ero CTOMOPHOM Lwanbon; 3adumKCeMpoBaTh LUTOK 8 KOHTPravkon, yaepxusas Apyrum
KMoYoM BTYNKy 11 oT npoBopaynBaHus.

Mocne npucoeanHeHUst LUTOKa MHEBMOMPUBOAA NPOBEPSIOT YETKOCTb paboThl pblYaXKHOrO MexaHuama. OfHa U3 BO3MOXHbIX
NPVUYNH HENCNPaBHOCTU MHEBMOMPUBOAA — 3aK/IMHUBaHWE pblyara 6. [1ns NpoBepKu NerkocTn nepemMeLLeHnst HYXXHO BPYYHYIO
nepemMecTuTb LUTOK 8 BBEpX A0 yrnopa, npeojorieBasi CONPOTUBREHNE MPYKWHbI MHEBMOMPUBOAA W 3aKpyunBasi NPYXuHy 7.
3aTteM, He oTnyckas LUTOK, MOBOpaYMBaTh pblyar 2 cHa4ana Ao CONPUKOCHOBEHUSI €ro ycuka C pbl4arom 4, a 3ateM [o ynopa.
OOHOBpPEMEHHO C HayanoM [BWXKeHUs pbluara 4 [poccenbHasi 3acroHka BTOPUYHOM Kamepbl [OSKHa HauuHatb npu-
OTKpbIBATLCS M NPU MOBOPOTE pblvara 2 Ao ynopa obe apocceribHble 3aCMOHKN AOMKHbI ObiTh MOMHOCTHI0 OTKPBITHI.

3akpbIBaTbCsl APOCCEerbHbIE 3aCIOHKM JOIKHbI B ONpeeneHHoi nocrnefoBaTenbHOCTY — cHavarna 3acroHka BTOPUYHOM ka-
Mepbl, 3aTeM — MepBUYHON. HeveTkoe 3aKpbITMe 3acnoHKM BTOPUYHOWM Kamepbl MOXET GbiTb BbI3BAHO 3aBMUCaHWEM pblyara 4
13-3a NOTEPU YNpyrocT BO3BPATHOW NPYXUHOWM UMW 3aefaHNeM 13-3a Nepekoca Ha OCH, Tak Kak NMpy Manow TOMLMHE OH UMeeT
6onbluoe NocagoyHOe OTBepCTMe. PacTsHyTyio BO3BpaTHYIO MPYXXWHY CriedyeT 3ameHuTb, a ANsl YCTpaHeHust nepekoca yc-
TaHOBUTb HOBbIE LBy 1 BTYNKy OCU [POCCENIbHON 3aCIIOHKW NEPBUYHOM Kamepsbl.
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IIpumeuanue. Bo3MoXeH OTKa3 IOJTHOCTBIO MCIPABHOrO MNPHBOAA JPOCCEIBbHOM 3aCIOHKM BTOPHUYHOM KaMepbl II0CNIE YCTAHOBKH
KapOropaTopa Ha JBHUraTens. [IpuauHoii 3TOr0 sIBIseTCs 3aeBanue peryara 6 3a duanen BiyckHoi TpyObI. st ycTpaHeHNs! HEHCIIPABHOCTH
HE0OXOMMO HECKOJIBKO OIMJINTH KPaii 3Toro ¢ianua. Kpome Toro, BO3SMOXKHO 3ana3/ibIBaHUE OTKPBITHS APOCCEIBHON 3aCIOHKN BTOPUYHOM
KaMephbl U3-3a OTEPH IACTHYHOCTH JHa(parMoii ITHEBMOIIPUBO/IA, KOTOPYIO B 9TOM Cllydae CJeayeT 3aMeHHTb.

4.5.2 lposepka u pe2ynnupoeKa nosioxeHusi poccesibHbIX 3aC/IOHOK

MpoBepsitoT 1 B criydae HeOBXOAMMOCTU PEerynvpyroT MONOXeHWe ApPOCCENbHOM 3aCNOHKU MEPBUYHON Kamepbl Mpu ee
YaCTUYHOM OTKPbITUM 1 06EnX 3aCNOHOK NPY NMOSTHOM OTKPbITUM

Mpn YacTUYHOM OTKpBLITUK (pPUC 22, @) APOCCENBbHON 3aCOHKM 5 NepBUYHON KaMepbl OTOTHYThIA YCUK pblyara 3 kacaeTcs

pblyara 2, HO He NoBOpaYMBaEeT ero B 3TOM MNONOXEHWUN 3a30p MEXAY HKHEN KPOMKOWN
1.2 3 4

6 640,25 5

Puc. 22. Cxema perynvMpoBKU MOSMOXEHUs1 APOCCeSIbHbIX 3aCMOHOK: a - YaCTUYHOE OTKPbITUE APOCCENbHON 3aciIOHKM
NepBUYHON kamepbl, 6 - MOHOE OTKPbLITUE APOCCENbHBLIX 3aCMOHOK, 1 - pblyar Ha OCKM APOCCENbHON 3acroHKKU 2 - pblyar
OrpaHUYMBaIOLLMIA OTKPbLITUE APOCCENbHON 3acMOHKN BTOPUYHOM KaMepbl, 3 - pbluar )ecTKO CBA3aHHbIA C OCbio APOCCesbHbIX
3aCIOHOK, 4 - pbluar NpuBoaa, 5 - ApoccesibHas 3acrioHka NepBUYHOI Kamepbl 6 - WTKUGT, 7 - ynop 8 - npyxwuHa 9 - gpoccerb-
Hasi 3aCroHKa BTOPUYHOMN Kamepbl

3aCIIOHKU U CTEHKON CMECUTENBHOWM KaMepbl JOMKeEH ObiTb 6,0 °% MM ans kap6iopatopa JAA3-2105 n 7,0"’25 MM — ana JAA3-
2107 WIMEHHO npu 3TOM 3a30pe B MEPBUYHON Kamepe OOMKHa HadaTb OTKpPbIBATbCSH APOCCENbHasi 3acrioHKa BTOPUYHOWM
kamepbl [poBepsItOT 3a30p C MOMOLLbIO Kanubpa Unm XBOCTOBUKA CBEPa COOTBETCTBYIOLLETO pasmepa

Mpy HeoBxoaMMOCTH 3a30p perynupytoT noarmbaHnemM naccaTmxaMmm BEPXHENO ycuKa pblyara 3

[Ins npoBepku 1 perynmpoBkM MonoxeHns obenx ApoccenbHbIX 3acnOHOK NPU UX MOMHOM OTKpbITUM (puc 22, 6) NOBEpHYTb

pblyar 4 go ynopa Npu aToMm 3acnoHka 5 fgomkHa 6biTb NapansensHa CTEHKe CMecuTenbHOM Kamepbl 3aTem, He oTnyckas pbl-
yar 4, nogKaTb LUTOK MHEBMOMPMBOAA A0 yropa U NPOBEpPUTL MOSOXEHUE 3aCOoHKN 9, KOTopasa AOMKHa 3aHATb TO Xe Momno-
XEeHWe, YTO 1 3acroHka 5

Mpy HeobxoaAMMOCTN NOMOXeHWe APOCCENIbHOM 3aCNOHKM 9 BTOPUYHOM Kamepbl perynupytoT U3MeHeHMem ANuHbI LITOKa
NMHEBMOMPMBOAA, Kak 3To onvcaHo B naparpade 4.5.1, nnu noarnbaHnmem HKHero ycvka pblyara 1

Mpu npoBepke kap6lopaTopa Ha cneumanbHbIX YCTAHOBKaX pacxof Bo3fdyxa yepes 3a30pbl B CMECUTESbHbIX kamepax npu
MOMHOCTbIO 3aKPbIThIX APOCCESIbHbIX 3aCrOHKaX U paspexeHnu 3a HUMK 75 klMla He JomkeH npesbiwatb 7,5 K/

4.5.3 Ilposepka u pe2yiuposka nycko8o2o ycmpoucmea

Mpwn noBopoTe pbiyara 1 (puc 23) NPOTMB YacOBOW CTPENKMU A0 ynopa BO3AYLLHAs 3aCMoHKa 2 AOMKHA NOMHOCTLIO 3aKPbIThCS
B 3TOM nonoxeHun pblyara 1 koHeL, TArv 3 JOMKEH HAaXOAUTLCS B KOHLIE Ma3a peiiku 4 nyckoBOro YCTPOWCTBA, HO NMpu 3TOM He
nepemellatb ee 1o TpeboBaHMe BbINONHAETCS noarndaHMem naccatmxkamm Tarv 3

Mpy NONHOCTBIO 3aKPbITON BO3OYLUHOW 3aCfOHKe ApoccenbHas 3acroHka 6 nepBUYHON Kamepbl AoSKHa OblTb NMPUOTKPLITa
TAro 8 u pblyarom 9 Ha BenuumHy 3asopa C (0,7-1,0 MM) —pacCTOSIHUA MeXAy 3acrioHKOW W CTEHKOW Kamepbl B MecTe
pacnonoxeHuns nepexodHbix otBepcTuint CXX 3T0T 3a30p perynupyeTtcsa noarnbaHnem tarm 8

Ta6nuua 6. PerynmpoBo4Hble NnapaMeTpbl NYCKOBbIX YCTPOWCTB KapGiopaTopoB Tuna «O30H»

Kap6iopaTtop Mopenb aBuratens 3a3op y 3aCrnoHKU, MM
Bo3aywHon, B ApoccensHon, C
2105 1107010-20 2101 540, 50 0, 70-0, 80
2105- 1107010- 10 21011 5+0, 50 0, 70-0, 80
2107- 11070- 20 2105 5,540, 25 0, 90- 1, 00
2107-11070- 10 2105 5,540, 25 0,90-1, 00

MonHocTbo 3aKkpbiTas pbidarom 1 Bo3ayLuHas 3acnoHka AormkHa NpUOTKpblBaTbes Ha 4,5-5,75 MM (3a3op B) peiikoit 4 nycko-
BOrO YCTPOWCTBa MpW NepemeLleHnn ee BPyYHylo Bnpaso Ao ynopa BenuuuHa 3a3opa B perynupyeTcst BUHTOM 5 BenuunHbl
MyCKOBbIX 3a30p0OB kapblopaTopos Tuna «O30H» pasHbix Moaenew NnpusedeHsbl B Tabn.6

Mpy HapaBnMBaHWUM NanbLeM Ha Kpaw MOSHOCTbIO 3aKPbITON BO3AYLUHOW 3aClIOHKM OHa [OSKHAa erko NoBepHYTbCS Ha BeCb
X0[, CKaTusi Teneckonuyeckon Tarm 10 3aTpyaHEHHOe nepemMeLleHne 3aciOHKUN BbI3bIBAETCS NEPEKOCOM TpeXneyero pblyara 1
Ha OCW WNK YOpOM B HEro TeNecKONM4eckon TArn nNpu ee n3Hoce B nocnegHem criyyae TeNeCKOMUYECKYIo TArYy MOXHO YKO-
pOTUTb, BCTABMB MEXAY €€ KOHLEBOW Lanboln 1 paspesHoii LapHUPHON BTYSIKON pblyara 1 KomnbLO M3 NPOBOMOKU CEYEHUEM
1,0-1,5 mm
4.5.4 Ilposepka u pezyniupogka yckopumenbHozo Hacoca
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lMpoBepka ycKOpUTENbHOTO Hacoca CBOAMTCS B OCHOBHOM K OMPEAdEeneHud BENMWYMHBLI ero nofayuv, Afs 4ero, 3akpenus
nobbIM cnocobom HenoABMXKHO KapbropaTop, NOACTaBUTL MO HEro BOPOHKY C MEPHOW MeH3ypKow (puc 24)

[1ns npoBepku 3anonHWUTL NOMNAaBKOBYIO Kamepy kapblopaTopa xuakocTbio XKTK-3 nnu peaktueHbiM Tonnmeom TC-1 fo ypos-
HA Ha 10-20 MM HwKe MIIOCKOCTU pasdbema koprnyca kap6iopaTopa W ero KpbIlKu [py OTCYTCTBUM yKa3aHHbIX XWUAKOCTEN
MO>XHO, MPUHSIB Mepbl NPOTMBOMNOXapHOW HBeaonacHoOCTH, Ncnonb3oBaTe 6eH3NH

[o Hayana NpoBepKU NoAaymn HyXXHO 3anoSHUTL KaHarbl CUCTEMbl YCKOPUTENBHOIO Hacoca XUAKOCTLo 6-8 xogamu avadpar-
Mbl, BO3OENCTBYS PyKOW HEMOCPEACTBEHHO Ha pbivar 1

Puc. 23. Cxema perynmpoBKU NyCKOBOro yCTporcTBa: 1 - pbluar npMeoda BO3AYLUHOW 3aCMNOHKW, 2 - BO3AyLUHAs 3acroHKa,
3 - TAra nyckoBOro YCTPOWCTBA, 4 - pelika MyCKOBOrO YCTPOWCTBA, 5 - PErynMpOBOYHbIA BUHT 6 - OpOCCENbHAs 3acnoHKa
nepBMYHON Kamepsbl, 7, 9 - pblyaru, 8 - Tara nNpuBoAa ApOCCenbHOM 3acnoHku, 10 - Teneckonuyeckas Tara, B, C - nyckoBble
3a30pbl 3aCMNOHOK

2 3 4 56 7 8

Puc. 24. Cxema npoBepku nopa4m ycKopuTenbHOro Hacoca: 1 - pblyar npusoaa, 2 - TonkaTens 3 - guadparma, 4 -
obpaTHbIf knanaH, 5 - orpaHMuUTENb X0Aa KnanaHa 6 - rmaBHbIN BO3AYLUHBIN KaHan 7 - pacnblnMtens 8 - kaHan, 9 - Kynadok,
10 - BopoHkKa, 11 - MepHasa MeH3ypka

3artem npousBectn 10 NOnHbIX XO40B Anadparmbl YCKOPUTENBHOIO Hacoca, NoBopayuBas 4O ynopa pbidar 4 (cMm. puc. 22)
npuBOAAa APOCCENbHON 3aCIOHKN NEPBUYHOWM Kamepbl Npu Temne kadaHusa 20 xopos AvadparMbl B MuH. CTpya Tonnuea u3
pacnbinutensa 7 (cMm. puc. 24) [ormkHa BNPbICKMBATBCA B LLENb MEXAY OTKPbITON OPOCCENbHOM 3aciOHKOM M CTEHKOWM Kopnyca,
He kacasicb anddysopa. Nonagas Ha CTEHKU BOPOHKK 10, TONMMBO CTEKaeT B MEPHYIO MEH3YpKy 11.

Mopaya yckopuTenbHbIX HacocoB kapbiopatopoB Tuna «O30H» AomkHa coctaensaTb 5,5-8,5 cm® 3a 10 MonHbIX Xom4oB
nvadparmbl U obecneunBaeTcs Npu NpaBUbHON cOOpPKE XapakTepUCTUKAMM M COOTHOLLEHMEM pa3MepoB €ro anemMeHToB. B
y3KMX npegenax nogavy MOXHO OTPerynmpoBaTth BUHTOM 2 (CM. puc. 15), BBepTbiBas (N1 BbIBEPTLIBAs) €ro Urny B uknep 3.
[Mpy 3HAYNTENBLHOM OTKMOHEHUW BENWUYMHBLI NOAAYN YCKOPUTENBHOTO Hacoca OT HOPMAaTUBHLIX 3HAYEHWN criegyeT NpoBepuUTb
KayecTBO ero c6opku.

4.5.5. Ilposepka kapbopamopa na cmenoe
MpaBunbHOCTL cOOpPKM kKapbropaTopa AomkHa ObiTb MPoOBEpeHa Ha cTeHae.

YcTaHoBka Ans nposepku kap6GiopatopoB mof. HUMAT-489A npepctaensieT coboit cTeHA, NO3BONSIOLMIA MMUTUPOBATL
YCTaHOBMBLUMECS] PEXUMbI paboThl ABUraTerNsi OT PEXMMOB XOIOCTOrO X0Aa A0 MaKCHMarbHOW MOLLHOCTY.

MpoBepka kapBopaTopoB Ha YCTAHOBKE OCYLLECTBSETCS NPOAYBKON UX BO3OYXOM U USMEPEHUEM PacXodoB YCNOBHOIO TOM-
nvBa (KepoCWH, peaKkTUBHOE TOMMMBO U AP.) NPU ONpeaeneHHOM pa3pexeHun 3a KapbropaTopoMm.

YcTaHOBKa COAEPXUT pecuBep, COOBLLEHHbIN C BaKyyMHbIM HacocoM, TOMnMBOCOGOpP-HUK, TPyGompoBog C ApoccernbHOM
3aCnoHKON, nepenyckHble kpaHuku. KapbiopaTtop pasmelyaioT Ha dnaHue Tpybonposopa. TpybonpoBos CHabxeH MepHoW
Avadparmon ¢ guddepeHumansHbEIM MaHOMETPOM.

[ina HacTpOMKM YCTaHOBKM MPUMEHSIIOT 3TarnoHHble kapbiopaTopbl. YCTaHOBKa OcHaliaeTcs HabopoM u3 6 HopMmarnbHbIX
avacparM ¢ pacxogoMm Bosdyxa oT 1 fo 450 M%/u, OXBaThiBAlOWMM BECh AMANa3oH BO3MOXHLIX PEXUMOB pPaboTbl
KapblopaTopHbIX ABUraTenen.
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MoTok Bo3ayxa yepe3 kapGlopaTop co3faeTcs BakyyMHbIM Hacocom. Tonnmeo k kap6lopaTopy nopaetcst U3 6aka Hacocom
nunadparMeHHoro Tuna.

M3mepeHve pacxofa Tonnuea npoBoasT 06bEMHbIM METOLOM, U3MEPEHME pacxofa Bo3dyxa — Mpu NMOMOLLM MEpPHbLIX Ana-
dparm, n3amepeHvie paspexeHus 3a kapbropaTopom — pPTYTHbIM NMbE30OMETPOM.

Pacxop Bo3ayxa u pa3pexeHue 3a kap6iopaTopoM pPerynupyoT, U3MEHSIs NMONOXEHUe ero ApOoCccenbHbIX 3aCMOHOK U BEHTUNS
[nsl Brycka Hapy)XHOro BO3yxa, YCTaHOBMEHHOrO Mexzay kap6iopaTopoM v BakyyMHbIM HACOCOM.

OueHKa NpaBuIIbHOCTW PerynupoBku kapbropatopa NpoBOAMTCS CpaBHEHWEM (DaKTUYECKMX PacxodoB TOMMBA HA HECKOMb-
KX pexumax, 3afaBaeMblX BENMYMHAMU pacxXofa BO3AyXa U paspexeHns 3a kapbilopaTopoM, C KOHTPOSbHBIMUW Lmdpamu pac-
Xo[a TONNuBa, yka3aHHbIMU B UHCTPYKLMM NO 3KCMnyaTauum yCTaHOBKU.

PerynvpoBky kapbtopatopa MOXHO OLEHWTb TakXe B CpaBHEHWUM C perynupoBkoW Iboro Apyroro OOHOTMMHOIO
kapGtopaTopa npu UCMbITaHUW Ha OQUHAKOBBIX PEXUMaX.

Kpome onuncaHHOM Bhille YCTaHOBKWU Ha NPaKTUKE LUMPOKOE pacrnpocTpaHeHne Nomnyymn CTeHa Ans UCrbiTaHuii kapbropaTopos
MBKB-2 (npoussoacTtBo BeHrpum) u cepBUCHbI cTeHA Ans kapbiopatopos (r. Yecke-Byaeésuue, Yexus, npeanpusitve
«MoTop»). CTeHAbl KOMMMEKTYIOT crneumanbHbiM MHCTPYMEHTOM U PasnuYHbIMU MPUCMOCOBNEHUsSIMU ANs NPOBEpKU (YHK-
LiMOHarnbHbIX 3MEMEHTOB, Y3OB 1 cucTem kapbiopaTopa.

4.6. Pecynupoexa Kaporwopamopa Ha 0guzameine
4.6.1. Pecynuposra npusoda kapbiopamopa

Mpu HaxaTo [0 ynopa B nomn Kysosa nepjanu 16(cm.puc.ll)apoccenbHasi 3acroHka NepBUMYHON Kamepbl OOMmKHa ObiTb
MOMHOCTbLIO OTKPbITA, U pblbar 42 (cM. puc. 15) npuBoda ApOCCenbHbIX 3aCMOHOK He JOMKEH UMEeTb JOMOMHUTENBHOMO XoAa.
Mpw oTnyLieHHOW Negany ApoccerbHas 3acrioHka AoMmKHa ObITb MONMHOCTBIO 3akpbiTa. Ecnv aTn TpeboBaHUs He BbIMOMHSAOTCS,
TO corracoBaTh MONIOXeHWe neganu M [APOCCENbHOM 3acCNOHKM MOXHO MW3MEeHeHueM AnuHbl Tar 5 (oM. puc. 11).
OfOHOBpPEMEHHO NMPOBEPUTb MEXLIEHTPOBOE PACCTOSIHUE HAKOHEYHUKOB TSMU 6, OHO AOIHKHO GbiTb 80 MM.

Tary 3 npuBoaa BO3AYLLHOWM 3aCMNOHKM 1 ee 060M104Ky HEOOXOANMO 3aKpennATh Tak, Kak 9TO ONncaHo Bollle B naparpade 4.4.
«Cbopka kapbiopaTopa 1 ero npusoga.

4.6.2. Pecynupogka cucmemsl X010Cm020 X004

CucteMy XOnocToro xoaa kapbiopatopa perynupyloT € Lefblo AoOUTbCS YCTONYMBOW paboThbl ABUraTens ¢ MUHUMarbHO
BO3MOXXHOW 4aCTOTOW BpaLLEHUs1 KOIeHYaToro Bana u MUHUManbHbIM BbiIGpocoM okucu yrnepoga (CO) n yrnesogopogos (CH).

BbiGpoc BpeaHbIx BellecTB pernameHTupoBaH MOCT-17.2.2.03-87. OH ycTaHaBnvMBaeT TpeboBaHWs ANnst ABUraTenem ¢ Yumc-
nomMm uunuHgpoB Ao yetblpex: CO — 1,5% n CH — 1200 ppm (4acTey Ha MUINUOH) Ha pexvMe MWHUManbHOW YacToTbl
BpaLLeHWsi KONieHYaToro Bana npu perynupoBke kapGiopaTopoB Ha 3aBofax U CTaHUuAX obcnyxuBaHus. B akcnnyatauum (npu
BbIGOpOYHOM npoBepke opraHamu M'MBAM) aonyckaetcs koHueHTpaums CO go 3,0%. MNMpuy NoBbILLEHHOW YacToTe BpaLleHUs Ko-
neHyaToro Bana koHueHTpaums CO gonyckaetcs go 2,0%, CH — go 600 ppm.

Mpwu koHTpone koHueHTpaumn CO n CH B oTpaboTaBLumnx rasax 1 perynmpoBaHWmn 4YacToTbl BpaLLEHUsi KONeH4yaToro Bana Ha
pexumMe XX MCronb3yT razoaHann3aTopbl HENPepbIBHOrO AeNCTBUSA, paboTatoLme Ha NpuHUmMne MHMpPaKpacHOM CneKTPOCKo-
MUK C NOTPELLIHOCTBLIO BEPXHEro npeaena namepeHuii He 6onee +5,0% 1 nocTosiHHOW BpemeHu npubopa He 6onee 60 c. LWkana
npubopa AomkHa ObITe NporpagynpoBaHa B eANHMLAX, YKasaHHbIX B Tabn. 7.

Mepepn perynupoBkoi HeobxoaMMO y6eanTbCst B MCMPABHOCTU CUCTEMbI 3axuraHus, obpatne ocoboe BHMMaHWE Ha COCTO-
sIHME CBEYEN 3aXuraHns U NpaBuIIbHOCTb

Tabmuma 7. [Ipenensao nomycrumoe coxepxanue CO u CH B oTpaboTaBimmx razax

YacroTa BpalyeHus CO, % CH,ppm
| KoneHvaToro Bana. MuH -1
820-900 15 1200
2900-3100 2,0 600

3a30pOB MexXAy WX anekTpogamu. HeobxoanmMo nNpoBepuTb U B Crydae HeobXoAMMOCTH OTperynupoBaTh NpaBUbHOCTb yCTa-
HOBKW Ha4arnbHOro MOMEHTA 3aXUraHusi, a Takxke 3a3opbl B razopacnpefennTenbHoM MexaHusme.

OnemMeHTamMy perynupoBKM CUCTEMbI XONOCTOro xoga (puc. 25) SBNSATCS BUMHTHI 1 M 2 COOTBETCTBEHHO KOMM4ecTsa U
KayecTBa CMecHu.

YT106bl MCKNIOYMTL BO3MOXHOCTb HapyLUEeHUs 3aBOACKOW perynupoBku kapbiopatopa, Ha BWHTbI 1 U 2 HanpeccoBblBalOT
nnacTMaccoBble orpaHW4MTenbHbIe BTYNKMW, MO3BONSIOLLME NOBOPaYMBaTh MX TOMbKO Ha nomn-obopoTa. Ha puc. 26 nokasaHa
YCTaHOBKa OrpaHWYMTENbHBLIX BTYMOK 2 Ha BWMHT 1 konuyectBa (puc. 26, a) u kavectBa (puc. 26, 6) roprtovent cmecu
kap6topatopoB Tuna «O30H» 6e3 JMXX. Ecnu co BTyNkamu He yaaeTtcs oTperynvpoBaTb cogepkaHne CO B oTpaboTaBLumx
rasa, 70, BbIBEPTbIBAS BUHTbI, TOMAIOT rOMIOBKU BTYMOK, MOSMIHOCTHIO BbIBEPTLIBAIOT BUHTLI, CHUMAIOT C HUX OCTaTKW BTYNOK U
CHOBa 3aBepTbIBalOT BUHTLI B kapbropaTop.

PerynvupoBky npoBoasaT Ha nporpetom Asuratene (Temnepartypa oxnaxpatowien xugkoctn 90-95"C, macna 75-90 °C) B
cnegytoLem nopsigke: BUHTOM 1 (cM. puc, 23) No TaxoMeTpy yCTaHOBUTL HacTOTY BpaLleHus KoneHyaToro Bana 820-900 MuH™.
BuHTOoM 2 nobutbesa koHueHTpauum CO B oTpaboTaBlimx razax B npegenax 0,5-1,2% npu HEM3MEHHOM MOJSIOXKEHUN BUHTA 1.
Mpun OTKNOHEHUN YacTOTbI BpaLLleHWs OT 3ajaHHOM BUHTOM 1 BoccTaHOBUTL ee B npeaenax 820-900 MuH/l
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Puc. 25. BUHTbI perynmpoBKU CUCTEMbI XONOCTOro xoAa: 1 - BUHT KONMYeCTBa CMeCH; 2 - BUHT Ka4ecTBa CMecu
a) A4 i 1

6)

Puc. 26. BuHTbI Konu4yecTBa (a) U KayecTBa (6) cMecu cUCTeMbl XONOCTOro xoAa kap6roparopa «O3oH» 6e3 JAMNXX: 1 -
PEerynMpoBOYHbIN BUHT, 2 - OFpaHUYUTENbHANA BTYKa

Yepes 20-30 c paboTbl gBuratens perucTpupyroT BenuuuHy cogepxanmss CO u CH B oTpaGotaBwux rasax. [Mpu
Heobx0AMMOCTM NnocnefoBaTeNbHbIM MeAEHHBIM NOBOPOTOM BUHTA kadyecTBa Ha 1/2, 1/4 n 1/8 o6opoTa AOBECTU COAepX)aHue
BPeaHbIX BeLeCcTB B 0TpaboTaBLLUMX ra3ax Ao Tpebyembix 3Ha4eHuin

3aTeM KOpPEKTUPYIOT MOSIOXKEHNE BUHTA KONMYECTBA, BOCCTAHaBNMBAs YacTOTy BpalLeHWs KoneHyaToro Bana 820-900 MuH-'.
Ecnu nocne aToro copgepxaHune BpeAHbIX BellecTB B 0TpaboTaBLUMX rasax U3MEHUNoch unu Asuratens paboTaeT Ha pexume
XOJI0CTOro xofa HeycToumBo (C nepebosimu) us-3a nepeobenHeHMsi roprodeit cMecu, TO Heo6X0AMMO MOBTOPUTL Perynmpo-
BOYHbIE onepauuu, npeasapuTensHO NPOBEPUB UCNPABHOCTbL kapbtopaTopa.

[ns npeaBapuTEnbHON NPOBEPKU NPaBUIIbHOCTU M Ka4ecTBa perynupoBKu pe3ko HaxaTb Ha nedanb ynpasneHus Apoccenb-
HbIMM 3acfioHKaMK, a 3aTemM cpasy OTnyCTUTbL ee Ecnu Asuratens OCTaHOBWUTCS, TO YacTOTy BpaLLeHUs KOfleHYaToro Bana Ha
pexume XX CrefyeT HEeCKONMbKO YBEeNMUMTL BUHTOM KONMYECTBa CMecy, Ho He Gonee yem A0 900 MuH™ HeBO3MOXHOCTL Mo-
fny4YeHns yCTONUYMBOWM paboThbl ABuraTens Ha pexume XX yka3blBaeT Ha HEOOXOAMMOCTb NPOBEPKN ABUraTenst U ero CUcTem u
YCTPaHEeHWs BbISIBMEHHbIX AedeKToB.

6)

Puc. 27. YcTtaHoOBKa orpaHuW4uTerbHbIX BTYNOK Ha BUHTbI perynupoBku CXX: a - BUHT konm4vectBa cMmecu, 6 - BUHT
KayecTBa cMecu

Mocne perynupoBku Heobxoammo npoeepuTb cogepxaHve CO u CH npyv MMHMManbHOM M NOBbILEHHOW YacToTe BpalLeHUs
KOMneH4aToro Bana, KoTopoe He JOIDKHO MpeBbIllaTh NpeAeribHO AoNyCTUMble BennunHbl. MNpeBbiweHne ypoBHst CO u CH npu
yacToTe BpalLeHus KONIeHYaToro Bana, paBHoi 2900-3100 MUH™ |, yKa3blBaeT Ha HEMCMPABHOCTb KapblopaTopa, BMSIOLLYIO Ha
ero paboTy npu GonbLUNX Harpy3kax, a TaKkke Ha NOBbILLEHHbIN U3HOC LMNMHAPO-MOPLUHEBO rPYNMbl ABUraTENSI.

Mocne oKOHYaHWS peryrnmMpoBKN Ha BUHTBI 1 HANpPecCoBbLIBAIOT OrpaHNYUTENbHbIE BTYNKU 2, OPUEHTUPYS WX LLMWLbI OTHOCK-
TENbHO YCTAaHOBOYHbIX BLICTYMOB, Kak Noka3aHo Ha puc.27
Mopsipok perynupoBku cuctembl XX kap6iopatopoB Tvna «O30H», 06opynosaHHbIX knanaHom JMXX (puc 28), aHanornyeH
onucaHHoMmy Bbile. OTNMYME B TOM, YTO perynnpoBka KOnmM4ecTBa roproyeirt CMecu, NnoctynarwLlen B 3aapocceribHoe npocT-
paHCTBO 1 U3 BbIXOQHOIO OTBEPCTUS 14, OCYLLECTBNSETCA HE MEeXaHWYeCKUM nepeMeLLeHNeM KOHUYECKOro HaKOHeYHVKa pe-
ryNMPOBOYHOIO BUHTA, @ OrpaHNYeHNeM YNOPHbIM PErynMPOBOYHBIM BUHTOM 9 XoAa perysiMpoBOYHON UMbl 5, nosiBsioLLerocs
npv nogade B HapganadparmeHHyto nonocTtb 10 no kaHany 11 pa3pexeHus u3 BnyckHon Tpybbl paboTatoLero aosuratensi
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Puc. 28. Cxema pa3smeLleHUsi PerynupoBOYHOro BMHTa KONMMWYeCcTBa FOpHOYEW CMECU M OrpaHMYUTENbHOW BTYIKW
kap6ropaTopa «O30H» ¢ AMNXX

1 - 3agpoccenbHOe MPOCTPAHCTBO, 2 - HAKOHEYHWK, 3 - MOnocTb, 4 - TONMUBHBLIA KaHamn, 5 - perynupoBoyHas urna, 6 -
YyNAoTHUTENb, 7 - KOpNyc, 8 - orpaHnynTenbHas BTynka, 9 - perynMpoBoOYHbIN BUHT, 10 - HagavadparmeHHas nonoctb, 11-
kaHan; 12 - guacpparma, 13 - noganadparmMmeHHas nonocTb, 14 - pacnbinuTens, 15 - BbIXOAHOE OTBEPCTUE

Ta6nuua 8. UsmeHeHMe MMHMManbHOW YacTOTbl BpalleHUs1 KoNneH4YaToro Bana asuratens npu perynuposke CXX
pasnUy4HbIMU BUHTaAMM
nper nMvm XX s MMH-l
500 600 700 800 900 1000
Nper/ dn 550/50 | 660/60 770/70 880/80 990/90 1000/100

n’ per/ dn’ | 590/90 | 700/100 | 810/110 | 920/120 | 1030/ 130 | 1140/140
VYcnoBHbIe 0003HAYCHUS Ny xx — MUHUMAJIbHASL YaCTOTA BPALICHUS KOJIEHYATOr0 Bajia Ha XOJIOCTOM XO/y, YCTAHOBJICHHAS TEXHHIECKUMU

YCIOBUAMM JUISL Pa3sHBIX Mojenell JBUratenied, Nper, N’per — MOPOroBas 4YacTOTa BPAlIEHHsA KOJIEHYATOIo BaJjia Iepesl OKOHYATeIbHOH
PeryIHpOBKOil BUHTOM KadecTBa, dN,dn’— u3MeHeHHe YacTOTHI BPAIICHHS KOJICHYATOr0 Bajla IPU PErYINPOBKE BHHTOM KauecTBa

Ecnu nocne okoH4aHusi perynvmpoBku HabntogaeTcs HeycTonumBas pabota asuratens Ha pexume XX (LMKnmyeckoe n3meHe-
HVe YacToTbl BpalleHWs KoneH4aToro Bana wunu nepebowu), cnegyeT nNpoBepuTb UCNpaBHOCTb knanaHa JMXX, aonsa yero npu
paboTatollem ABuratene CHATb C BaKyyMHOrO LUTyLiepa kopnyca 7 LufaHr NoABOAA PaspexeHust OT BnyckHOW Tpy6bl. [Bura-
Tenb Npy 3TOM OOIMKEH HEeMeASIeHHO OCTaHOBUTbCHA. Ecnu 3Toro He mMpoucxoawT, cregyeT NpoBepuTb LIENOCTHOCTb Aua-
dparmbl 12 1 oTCyTCTBME 3aefaHns perynupoBoYHomn urmel 5 Kpome Toro, HapylieHne paboTel ABuratens MoxeT ObiTb Bbl3Ba-
HO yBenuyeHWeM paguanbHoro niodra urnbl 5, BbI3BAHHOIO M3HOCOM CaMOW UMbl U Kopnyca knanaHa B aTom cnyvae knanaH
[orkeH 6bITb 3aMmeHeH

Mpy oTcyTCTBUM rasoaHanu3aTopa NpUMEHSIOT METOA PeryriMpoBKM MO Havany CHUXEHUS! YacTOTbl BPaLLeHUsi KONeH4YaToro
Bana psuratens [aHHbli MeTod MO3BONSET MNPOBOAUTL [AOCTaTOYHO JMEKTUMBHYIO PerynumpoBky, obecneqmBaroLLyto
nosegeHne koHueHTpauum CO n CH go HopMaTuBHBIX 3HaYeHui [Ins KOHTPONs MCMOMb3YyT TaxoMeTp C LeHow AeneHns 50
MUWH .

B ocHoBy aToro metoaa, pa3paboTaHHOro kaHa TexH. Hayk A B IMUTpUeBCKMM, NONOXeHa 3aBUCUMOCTb M3MEHEHUS YacTOoTbI
BpalleHns asuratens oT koHueHTpauuu CO npu BpalLeHWM BUHTA KavecTBa U MOCTOSHHOM MONOXEHUWN BUHTA KONu4yecTsa
roptoyer cMecu, NpefcTaBneHHas Ha puc 29

MakcumanbHaa BenuyMHa 4acToTbl BpalleHWs KOMeH4aToro Bana Asuratens CooTBETCTBYeT KoHueHTpauun CO 5% [ns
CHWXeHust KoHueHTpaumn CO po 1% (npy Hopme 1,5%) 4acToTa BpalleHWs KOoneH4yaToro Bana ABuratens AorkHa ObiTb
yMeHbLUeHa Ha 15% obeHeHMeM cMecu BUHTOM KayecTBa.

PerynvpoBky cucTemMbl XONOCTOro Xo4a OCYLLEeCTBASIOT B TaKOW nocnegoBaTenbHOCTH

1 Mpwn HEM3MEHHOM MOMNOXEHUN BUHTA KONMMYecTBa BbIOMpalOT NomnoxeHue BUHTa kavectsa, obecneynBaloLlee Makcumanb-
HYI0 4acTOTy BpaLLlEeHWUs KOMeHYaToro Bana ABUraTens Nuow xx (TOYKA 2), T.e. COOTBETCTBYIOLLIEE MOLYHOCTHOW perynuposke
CMCTEMbI XOSI0CTOro XoAa kapbiopaTtopa

2. BMHTOM KonuuyecTBa cMecu y kap6iopaTopoB C aBTOHOMHOW CUCTEMOW XOSIOCTOro X0Aa MMM BUHTOM yropa ApoCccenbHOw
3aCMOHKN y kapbropaTopoB APYrMX TUMOB yCTaHABNMBAIOT NOPOTr YacTOThl BPALLEHUSt KONEHYaToro Bana, ykasaHHblvi B Tabn. 8
(Touku 3, 3

n

v A\

n’per‘——‘—“—‘—* it 7&
4

""?\

M per

5

-
™~

n MHH XX

(o] 15 3 4,5 C0,% Puc. 29. Cxema perynuposku CXX

3. MoBTOpsiA NepeyncrnieHHble Bbille onepauuu, fobuatoTcs paboTbl Ha pexume [Mper npy NOSIOXEHUN BUHTA KadecTBa,
COOTBETCTBYHOLLLEM MOLLLHOCTHOMY COCTaBy cmecy (Touku 5, 5').

4. BUHTOM Ka4yecTBa CMeCW, He MEHSAS MOSOXEHUSI BUHTA KONUYECTBa CMECU, YMEHbLLAIOT YacToTy BPALLEHUsI KOreH4YaToro
Bana A0 Nuun xx (TOYKM 8, 8").

Haxumas Ha nepanb npuBoda APOCCENbHbIX 3aCNOHOK, MOBLILIAKT YacToTy BpalleHus KoneHyatoro Bana o 1500-2000
MUH™. 3aTem pe3ko OTnyckalT neaanb. 3Ha4YEeHUE Nuun xx AOIMKHO OCTATLCA NPUMEPHO Ha NpexHeM ypoBHe. MNoBTOPSAOT 3Ty
onepaumio 3-5 pas. Mpu UBMEHEHUN Nyuu xx MOBTOPSOT Onepauny, nepeyncrieHHsle B nn.1-4.
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PerynupoBka kapbtopaTopa 6e3 NpMMeHeHWs1 ra3oaHann3aTopa U TaxoMeTpa BO3MOXHA C NOMOLLbIO MHAMKATOPOB KayecTBa
cmecn UMKC-1 mnn UKC-2, nossonstowmx nogobpaTb ONTUMarnbHbI COCTaB roproyert CMecu No LBeTy NnameHu ropsien
pabouen cMecu B UMnMHApe aBuratens.

OCHOBHbIM 3MEMEHTOM WHAMKaTOpa SABMSIETCA CBEYa C KBapLEBbIM CEpAEYHWMKOM, BBEPTbIBaEMasi B LUIMHAP W MO3BO-
nsatoLas HenocpeacTBEHHO HAbNAATL NPOLIECC CropaHns CMecH B UMNUHAPE ABUraTens.

Mpu perynupoBke HeOGXOAMMO BbIBEPHYTb BUHT KayecTBa roptoyeit CMECU 0 NOSIBMEHUSI IPKO-OpaHXEBOro LiBETa NiaMeHu,
CBUAETENBLCTBYIOLLENO O Ype3BblyaiiHO 0BOoralleHHOW cMecu, Ans KOTOPOW XapakTepeH BblGpoc oTpaboTaBLUMX rasoB C CO-
nepxanvem CO 9-10%. 3atem Heob6xoaMMO MeLNEHHO BBEPTLIBATL BUHT Ka4ecTBa [0 MOSIBMEHUS XENTOro, a 3aTeM U sipKo-
ronyboro useTa nnameHu, CBUAETENbCTBYIOLEr0 O HOPMarnbHOM COCTaBe roptoyeit cmecu, obecneunsaroieM BbIOPOC oTpa-
60oTaBLUMX ra3oB ¢ koHueHTpaumen CO okono 3,0%.

[aHHblii MeToq obecneumBaeT BeCbMa NpUBNU3NTENIbHYI0 PerynmMpoBKy CUCTEMbI XONIOCTOMO X0Aa, Tak Kak CBsi3b M3MEHEHUs!
HacblILLEeHHOCTM ronyboro LBeTa nnameHu ¢ n3mMeHeHneM koHueHTpauum CO B oTpaboTaBLUKX ra3ax npu perynmpoBke B y3KOM
[OvanasoHe TpyaHoynoBuMa.

4.6.3. Ilposepka u pecynuposka IITXX

Cxema J3MMXX siBnsieTcst TUNOBOW ANS NErkoBbliX aBToMobunen. MoMmMmMo onvcaHHOro Bbilwe knanaHa AMXX, BCTPOEHHOro B
kapblopaTop, B Hee BXOAST BbIMOMHSIIOWMIA (DYHKLMIO AaTyMKa MOMOXEHUS APOCCENIbHON 3acrOoHKW, MUKponepeksoyaTens,
ANEKTPOHHbIN BNOK ynpaBneHns 1 anekTpPoOMarHUTHbBIN KnanaH, ynpaensowmii knanaHom IMNXX.

MukponepeknioyaTtens. B nonoctu 1 (puc. 30) kopnyca 12 mukponepekniodaTens 2 pasmeLleHbl HOPMarnbHO 3aMKHYTble
KOHTaKTbl 9, COEANHEHHbIE C 3NEKTPUYeckMMK BbiBogamu 11. KoHTakThl, nepemeLlaemMble noa AencTBMeM Tonkatensa 5 npyxu-
Hamu 4 1 8, PUKCUPYIOTCA B Pa3OMKHYTOM MOSIOXeHUN orpaHnyutenem 10. Ha Tonkatens 5 BO3AENCTBYET NNacTUHYaTbIA pbl-
yar 3, cBA3aHHbIN Yepes ponvk 6 C TOPLIOBOW KOHTaKTMPYHOLLEN NOBEPXHOCTLIO 13 pblyara NpuBoAa ApOCcenbHbIX 3acnoHOK 14.
MakcumanbHoe nepemelleHve pblidara 3 uKCupyeTcs orpaHudmTenem 7.

Mwukponepeknioyatenb 3akpensneH Ha KpoHLITelHe 16 ¢ MOMOLLbI0 BUHTOB 17, NponyLleHHbIX B iBa OTBEPCTUSI ero Koprnyca,
0[HO 13 KOTOpbIX (HWkKHee) Anst obecneyeHns BO3MOXHOCTU PerynMpoBKY NOMOXKEHNS BbIMOIHEHO OBarbHbIM.

Puc. 30. YcTpoWcTBO MUKponepekniouvaTens M ero pacnonoxeHue Ha kapGiopaTtope: a - YCTpPOWCTBO
MUKponepekntoyaTens; 6 - pa3amelLeHne MuKponepekroyaTens; 1 - nonocTb Kopnyca;

2 - MuKponepekmnoyaTtenb; 3 - NNacTUHYaThi pbiyar; 4 - nNnockas npyxuHa; 5 - Tonkartens; 6 - ponuk; 7 - orpaHu4uTens
nepemelleHuns pblyara 3;

8 - nepebpachbiBatoLas npyxuHa; 9 - NoABUXKHbIE KOHTaKTbI; 10 - orpaHnyMTEnb NepeMeLleHns KOHTakToB; 11 -anekTpuyeckue
BbIBOABI; 12-kOpnyc;

13 - KOHTaKTMpYyoLas NoBepPXHOCTb; 14-pblyar NpuBoAa APOCCENbHOWM 3aCnoHKM NEPBUYHON Kamepbl; 15 - ycuk pbiyara; 16 -
KPOHLUTENH; 17 - BUHTbI KpenneHust; 18 - ocb ApocCcenbHOM 3acioHKu

'naBa 4. TexHuyeckoe obCnyxuBaHne 1 perynmposka

* [lpoBepsT MCNPaBHOCTb U MPaBUIbHOCTbL YCTAHOBKM MUKponepekniovatens npu pabotatolem asuratene. [na atoro c

OfHOTO W3 BbIBOAOB MUKPOMepeKnoyaTens CHUMaT MPoBO4, COEAUHSIIOLLMUIA €ro C 3NEKTPOMAarHUTHLIM KnanaHoMm, U Yyepes
KOHTPOMbHYIO Nlamny HanpsbkeHvem 12 B noaknioyaloT 3TOT BbIBOA K «Macce» aBTomMobuns. Ha pexume xonocToro xoaa
namna ropeTtb He JOormKHa.

MnaBHO yBenuuMBas 4acToTy BpalleHWsi KorieH4YaToro Basna, HabnoJaT 3a KOHTPONbHOW namnon. OHa AomkHa 3aropeTbest
npy Havane OTKPbIBaHUSI APOCCENbHON 3aCMOHKN MEPBUYHON KaMepbl A0 HaCTynneHus aBTokonebaTensHoOro pexvwma paboTbl
npurartens, Bbl3biBaemMoro 6nokom ynpasneHus IMNXX npu OTKNHOYEHHOM MUKpOMepeknoyaTene.

Ecnn namna 3aropaeTcs yXe nNpuM  MWHMManNbHOW 4YacToTe BpalleHWs KonmeHyaToro Bana (Korga KOHTaKThbl
MUKpOnepeKknioYaTenss 3aMKHyTbl MpW MNOMHOCTLIO OTMYLEHHON nejanu ynpasneHus OpOCCeNbHbIMU 3acroHKamu), 3TO
CBUAETENBLCTBYET O CIWLLKOM paHHeM cpabaTbiBaHUM MuUkponepeknioyaTens. B atom cnyyae pabota cuctemsl IMXX byaet
ManoaddeKkTmBHa.

3aropaHve namnbl Nocne Havyana asTokonebaTenbHOro pexnma CBMAETENbCTBYET O CIULLIKOM NO3AHEeM cpabaTbiBaHUM MUK-
ponepeknioyaTens, YTo NpMBeAET K HepOBHON paboTe ABuUraTens u pbiBkaM Npu ABWKEHUM aBTOMOBUNS C Marnow CKOPOCTbIO
(Hanpumep, 3agHUM XOL40M).

: A B TOM 1 B Apyrom crnyyae nonoxeHue "MUKpONepeKknioyaTens Ha KPOHLWTENHE AOMKHO OblTb U3MEHEHO, ANt Yero HYXHO,
ocnabus BuHTBI 17 (cM. puc. 30), nepeMecTuTb ero B Tpebyemom HanpasneHun. Heobxoammo gobuBaTbCs kak MOXHO Gonee
nosaHero cpabatbiBaHWA MUKpONEpeKNioYaTens, Ho 0 BO3HUKHOBEHUSI aBTOKonebaTenbHOro pexvuma,

[Mpy OTCYTCTBMM KOHTPOMbLHON Namnbl AONYCKaeTCs YNpPOLIEHHAs perynupoBKa MOMOXEHUs MUKponepeknioyaTens no ero
cpabaTtbiBaHUIO, NOATBEPXAAIOLLEMYCSA XapaKTepHbIMU LLenykamu, B npefenax ceobogHoro xoaa pblyara 14 [o ero conpukoc-
HOBEHWSI C yCUKOM 15.

Ecnu koHTponbHass namna He 3aropaeTcsi npu nobOM MOMOXEHUM [APOCCENbHOM 3acnoHKM — MUKponepeknoyaTenb
HencnpasBeH W JOMMKEH ObITb 3aMeHEH.

-
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Y ncnpaBHOro MUKponepeksoyaTens ConpoTUBMNEHNE 3aMKHYTBIX KOHTaKTOB AOSKHO GbiTb He 6onee 0,1 OM, pa3oMKHYTbIX —
He meHee 100 Om.

OneKTPOMarHMTHbLIA KnanaH. HencnpaBHOCTM 3MEeKTPOMAarHWTHOrO KnanaHa CBsi3aHbl C HErepMeTMYHOCTbIO 3anopHOro
aneMeHTa unu ¢ obpbiBoM 0BMOTKM. B crnyyae HerepMeTW4HOCTM 3aMOPHOrO drieMeHTa MpekpalleHust nogayn Tonnvea Ha
pexvmMe NpUHYaAUTENBHOrO XONoCTOro XoA4a He nmpoucxoauT. [poBepstoT 3MeKTPOMAarHUTHBIN KnanaH Ha pexume XornocToro
Xo[a npuv YacToTe BpalleHus koneHdaToro Bana 850 MuH ‘. [ins aToro He06XoaAMMO CHSATL LITekep ¢ noboro BbIBOAa knanaHa.
3TO [OMMKHO BbI3blBATb OCTAHOBKY ABWUraTens B TevyeHue 1-2 c. Ecrnm aToro He npousoLuno, To nepeoHavanbHo Heobxoammo
NpoBepUTL UCMpaBHOCTL knanaHa 3MXX kap6iopatopa. Ecnu 3T0T knanaH He UMeeT AedekTa, TO 3MEeKTPOMarHUTHLIN KnanaH
HeucnpaseH 1 JOMKeH ObITb 3aMeHeH, Tak Kak UMeeT Hepa3bopHYH KOHCTPYKLIMIO.

O6moTKa anekTpoMarHuTHoro knanaHa CXX He fomkHa nMeTb 06pbiBa MNW 3aMblkaHUs Ha «Mmaccy». MNpoBeputb 06pbIB 06-
MOTKN MOXHO C NMOMOLLb0 ommeTpa. ConpoTuBneHne obMOTKM UCNpaBHOro KnamnaHa AoSmkHO 6biTe 20 Om. MNpu obpbiBe Mnn
3aMblkaHUM Ha «Maccy» OBMOTKM ABuraTenb 3anyCTUTb He yAacTCs, Tak kak He OydeT BKMoYeHa nogadva roptoyen cmecu
knanaHom JAMNXX kap6ropaTopa.

Y ncnpaBHOro knanaHa npu nogave HanpshxkeHust 12 B 4omkHbl BbITb CbILLIHBI XapaKTepHbIE LLEeMYKM.

[Mpy 3amMeHe 3MeKTPOMAarHUTHOro KrnamnaHa MOACOEAMHATb BaKyyMHbIE LUMAHTN HY)XXHO TOSIbKO K €ro onpeAeneHHbIM LTy-
Luepam. HaknoHHO pacnonoxeHHbI GOKOBOW LITYLEep AOMKEH coeauHATbCs ¢ knanaHom AMXX kapblopaTopa, a BepTuKansHO
pacnonoXeHHbI LieHTpanbHbIN — C BMyckHOW Tpybow ABuratens. lepecTaHoBKa LWMAHIOB MecTaMu MpuBEAET K He-
paboTocnocobHocTn Bcet cucTeMbl AMXX, Tak kak nocrne OTKMIOYEHUS ANEKTPOMAarHUTHOTO knanaHa 6rokom ynpaeneHus unm
MuKponepekniodatenem B knanaHe OMNXX kap6iopatopa OyaeT cOXpaHATbCA pa3pexeHve M nogada Tonnuea He Oyaer
npepbiBaTLCS.

B cnyyae ecnu npu BbIxoAe U3 CTPOS 3MEKTPOMAarHUTHOrO KranaHa HeT BO3MOXHOCTW Cpasy Xe ero 3aMeHuTb, B BWae
BPEMEHHOrO BbIXOAA M3 NONOXEHUS MOXHO PEeKOMeHA0BaTb OTCOEANHUTD LUMAHT, MOAKIMIOYEHHBIV K LIEHTpanbHOMY LTYUepy, 1
HageTb ero HenocpeAcTBEHHO Ha WTylep knanaHa JMXX kapbiopaTopa, CHAB paHee HafdeTbli Ha Hero LNaHr OT HaKMOHHOro
wryuepa. Mpu Takom nogknodeHun cuctema AMXX He paboTaeT, YTO NpUBEAET K HEKOTOPOMY YBENMYEHMIO pacxoda TonnmBa
W NOBBILLEHUIO TOKCUYHOCTH OTPaboTaBLUMNX ra3oB.
l'lpenynpe;lmelme. B 3TOM cuyqae BO3MOKECH Ol]aCHhIi/‘[ JUISL ABUTraTeIst pen\'mm l]pO,‘lOJl)KeHl/l}{ ero pa60'1b1 Iocje )[JIMI'EJIhHOi/‘[ Hal'py3l\'l/l
JaXC IIPU BBIKIIIOYCHHOM 3a’KHUT'aHHU. D10 NIPpOUCXOIUT IIOTOMY, YTO H3-3a MCEIJICHHOTO ITAaJCHUA Pa3peKCHUsS BO BHyCKHOP‘l pr6C
JABHTATEJIA IMOCJIC IMONBITKH €0 OCTAaHOBKH I10/1a4dya I'OplO‘{BFI CMeECH KJIallaHOM 31_[XX HE npel(pamae'rCﬂ, a paCl\'aJleHHble ')uel(rpoum CBe‘iei/‘[
3a)XXUT'aHUS BBI3BIBAIOT CAMOBOCIUIAMCHCHHE a KaMEpax CropaHus, B cBs3u ¢ atum JUIATCJIbHAs pa60Ta JABUTATECJIA C OTKIIKOYCHHBIM 3JICKT-
POMArHUTHBIM KJIAIITAHOM HE PCKOMCHIYCTCA.

Bnok ynpaBneHus. Mposepky 6noka ynpasneHusi ocyLecTBRsAT Ha paboTatolem asuratene, nogknouns Taxometp. Ans
3TOro HeobX0AMMO CHSATb C OOHOTO M3 BbIBOAOB MMKpOMEpeksoyaTens LuTekep, a 3aTeM, NNaBHO OTKPbIBasi ApPOCCENbHYI0
3aCMnoHKy, YBENUYUTb YacTOTy BpalleHWs KOMeH4yaToro Bana Asuratens Ao BenuuuHbl 1600 MuH™ u 3admKkcupoBaTb 3TO
nonoxeHwue. Npn aTOM AOMKEH BO3HUKHYTbL aBToKonebaTenbHbIi pexum paboTbl ABUraTens, ConpoBOXAAOLMIACA Nynbcaumen
YacTOTbl BpaLLEHUs ero KorieHyaToro sana.

Bo3sHukHOBeHWe aBTOKONebaHun 06bSICHAETCA TeM, YTO MpY NOBbILEHUM YacTOTbl BpalleHusi korneHyaTtoro Bana Ao 1500
MWH™ NPOWUCXOAMT pa3pblB AMEKTPUYECKON CBA3WN BbIBOAOB 6roka, YTO NPMBOAMT K MpEeKpalleHuo nodadmn roproyent cMecu B
apuratenb. ocKonbKy Npu 3TOM YacToTa BpalleHWs KOMeH4aToro Bana CHuXaeTcs, TO nocne ee nageHuns Huwke 1100 muH"
NPONCXOAMUT BOCCTAHOBIIEHWE YKasaHHOW CBS3W, T.e. Mojadva roploven cmecu BO30BGHOBMSETCA M YacToTa BpalleHus
noebllwaeTcs. [lanee aToT NpoLecc LMKNNYECK NOBTOPSETCS C nepuoaom 1-2 c.

Ecnu BbI3BaTh aBTOKONeGaTenbHbIN pPeXUM He yaaeTcs, a 3MeKTPOMarHUTHbIN knanad v knanaH JMXX kapbiopaTopa
ucnpasHbl, TO HencnpaseH BroK ynpaeneHust.

MpoBepnTb GMOK ynpaBneHWs MOXHO HENoCpPeACTBEHHbIM KOHTPOMEM MO NOoKa3aHWAM AOMOSHUTENbHO MNOAKMIYEHHOro Ta-
XOMETpa YacToT BpaLLEeHMs KOfeHYaToro Bana, npy KoTopblX NPOUCXOAMT ero cpabaTbiBaHue. [ns aToro BMECTO anekTpomar-
HWUTHOTO KnamnaHa Hy)XHO MOACOeANHUTBL KOHTPOMbHYIO namny (ManomolLHyto namny 12 B), obecneunB npoxoxaeHve Toka ye-
pe3 ero obmoTky. YTobbl 3TO chenaTtb, HYXHO OTCOEAMHWUTL OT MWKpOMepekIoyaTens NpoBod, CBsi3aHHbIN C GrokoM
ynpaenenuns (+12 B), a OT BbiBOAA 3MEKTPOMArHWTHOrO KrnamnaHa — MpOBOA CBA3aHHLIN C MuUKponepeknovatenem. Ha
0CBOOOAMBLUMIACS BbIBOA 3AMIEKTPOMArHUTHOrO KnamnaHa HageTb LiTekep NpoBoAa, OTCOEAUHEHHOro OT MUKpoMepeknioyaTens,
4yTo obecneunT MPOXOXAeHWe Toka yepe3 OBMOTKYy 3reKTpomarHUTHoro knamaHa. OAuH M3 BbIBOAOB KOHTPOSbHOW Namnbl
COEAUHUTb CO LUTEKEPOM MPOBOAA, CHATOrO C 3MEKTPOMarHUTHOrO KnanaHa, a BTOPOW BbIBOA C KMaccom»

aBTOMOOUNSA.
Ha pexume xonocToro xoaa (850450 MUH'™) KOHTPOMLHAA Namna AOMKHA ropeTh. [ocne yBENMYEHUs YacTOThl BpaLleHus

KoneHuyartoro Bana Ao 1600175 MuH" namna [orkHa racHyTb U BHOBb 3aropaTtbCsl NOCRe NageHus YacToTbl BpalleHus Ao
1100+75 muH"™.

Mocne nNpoBepku CHATbIE LUTEKEPBI CriedyeT YyCTaHOBUTbL Ha MECTO.
naBa 5. Mouck HeMcnpaBHOCTEW U METOAbI MX YCTPaHEHUS!

IMABA 5. MOUCK HEUCMPABHOCTEN U METOAbI UX YCTPAHEHUA

Mo mepe yBenuueHust HapaboTku KapGropaTopa MPOUCXOAWUT U3MEHEHUE PEerynMpOBOYHBIX MapaMeTpoB U TEXHUYECKOro
COCTOSIHUSI €70 Y3M0B W CUCTEM, BIMSIIOLMX HA CTabWUMbHOCTb U Ka4YecTBO AO3VPOBaHWs TOMMMBA W, CrienoBaTenbHo, Ha
3KOHOMUYECKME U SKOMOTMYecKue nokasaTtenu Asuratens U asToMoGunsi B LENOM.

5.1. BnusiHue mexHuU4ecko20 cOCMOosIHUsI Kap6fopamopa Ha pacxod mornsuea U mokKcu4Hocmsb ompa60maewux 2asoe

OCHOBHOE BNUsIHME Ha U3MEHEHWE COCTaBa roptodeit CMecu U, crieioBaTeNbHO, Ha BENUYMHY pacxofa TOMMUBa U TOKCUYHO-
CTU OTpaboTaBLUMX ra30B OKa3blBAT HEUCNPABHOCTM UM HapyLUeHWUs1 PerynMpoBOK Creayowmx y3noB u cuctem kapbropa-
TOpa: NOMNaBKOBOrO MeXaHW3ma; CUCTEMbI XONOCTOro Xoaa; cucteMbl MXX; NycKOBOro yCTPOWCTBA; YCKOPUTENBHOIO Hacoca.
Kpome Toro, MHOrme HevcrnpaBHOCTU KapGlopaTopa CBsi3aHbl C 3aCOPEHWEM MbISb0 UMW CMOTNUCTBIMU OTIIOXKEHUSIMU JO3UPYIO-
LUUX SIEMEHTOB (KMKNEPOB, 3MYNbCUMOHHBLIX TPYOOK 1 T.M.), @ Talke C HapyLUEeHUeM PerynMpoBKu NpuBoAa APOCCESbHbIX 3a-
CNOHOK 1 M3HOCOM UIM MOBPEXAEHNEM €ro AeTaneun.
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BonbLUMHCTBO HeucnpaBHOCTeN cucTem KapblopaTopa NpMBOAUT K NepeoboralleHuto ropodeit CMecu, HO YacTb U3 HUX MOXET
BbI3BaTb W nepeobefHeHWe, YTO Takke HexenaTenbHO, Tak Kak Mpu 3TOM Hapsdy C HEeKOTOpbIM yMeHbLUeHMeMm pacxopa
TOMNMBa 3HAYUTENBHO YXYALUAKTCS 3KCNMyaTauMOHHblE XapaKTEePUCTUKU ABUraTens — CHWXKaeTcs ero MakcumarnbHas
MOLLHOCTb, NOSIBMSIETCS HEYCTOMYMBas paboTa Ha HEKOTOPBIX PEXMMaX 1 BO3HUKAKOT 3aTPyAHEHWS MPU XONOLHOM NycKe.

3HauuTenbHOEe BNWSIHME HA MapaMeTpbl BCEX cUCTeM kapbiopaTopa okasbiBaeT perynvpoBka MOMmaBKOBbIM MeXaHW3MOM
YpOBHSA TONnuBa. Ero nosbileHne cBepx ONTMManbHOro Bbi3biBaeT nepeoboralleHne ropoyeil CMecu Ha BCeX pexumax pa-
60TbI ABUraTensi, YT0 NOMUMO YBENUYEHUSI
pacxofa TOMnvBa ¥ BO3pacTaHUs TOKCUYHOCTU OTpaboTaBLUMX ra3oB Bbi3blIBAET HEYCTOMYMBYKO paboTy AuraTtens Ha Xxomno-
CTOM XOAY W 3aTPyAHEHHbIA MyCK B NMPOrpeToM COCTOSiHUW. Ype3mMepHOe CHUXEHME YPOBHS Bbli3blBaeT NageHne MOLLHOCTU
apurartens, 3aTpyAHEHHbIV MycK B XONOAHOM COCTOSHAM W PbIBKW NPW pa3roHe aBToMobumnsi.

CucTema XonocToro xoaa HaumeHee CTabunbHO COXpaHsSeT perynupoBku, U yxke Yepes 10-20 Teic. KM npobera ee nepBoHa-
YanbHble napaMeTpbl 3HAYUTENBHO M3MEHSTCA. Tak Kak B YCNOBUAX rOPOACKOro ABUXEHUSI BpeMs paboTbl ABuraTens Ha pe-
XMMe XOMNOoCTOro xofa cocraBnseT Ao 35%, Npy HenpaBWINbHOW perynupoBke 3TON CUCTEMbI pacxod Tonnuea Bo3pactaeT Ha 1-
2%, a o6beM BblbpacbiBaeMbix ¢ oTpaboTaBwumy razamm CO u CH — Ha 35-50%. OpHako cregyeT yyuTbiBaTb, YTO
MOBBILLIEHHBIA UMW MOHWKEHHbIA OTHOCUTENBHO HOPManbHOrO YpPOBEHb TOMMMBA B MOMMABKOBOW KaMepe HapywaeT paboTy
[axe COBEPLUEHHO NCNPaBHOWM CUCTEMbI XONOCTOro Xoaa.

Mpu HepaboTocnocobHocTU- cuctembl AMXX yBenuunBaeTcsi pacxod Tonnmea 1M Bo3pacTaeT obliee KONMYEeCTBO BPeAHbIX
BellecTB B OTpaboTaBluMx raszax (0COGeHHO B yCroBMSIX FOPOACKOrO ABWKeHust). Kpome Toro, cHuxaeTtcst apdekTBHOCTb
TOPMOXEHMWS aBTOMOOUNSA ABuraTenem.

Mpy HapyleHun perynupoBKM W HEUCMPaBHOCTAX MYCKOBOrO MexaHu3Ma MOMWMO 3aTpyAHEHHOro mMycka XOnoAHOro
ABuratens BO3MOXHa ero HeycToiumBasi paboTa Ha pexvmax XONocTOoro Xofa M YacTUYHbIX Harpysok, a Takke yBenuyeHve
pacxofa Tonnuea, YTO BbI3bIBAETCA HEMOMHbLIM OTKPLITUEM BO3AYLLUHOW 3aCNOHKU.

HecmoTps Ha TO YTO CHMXKEHWEe nodayn yckoputenbHOro Hacoca Ha 50% npu pa3roHe cHuxaeT cogepxaHne CO B oTpabo-
TaBLWIMX rasax B 2 pasa 1 Ha 1,2-1,5% ymeHbluaeT pacxof TOMMMBa Ha 3TOM pexume, obwmii ero pacxop (0cobeHHO B yc-
NOBWSIX FOPOACKOrO ABWKEHUST) MOXET BO3pacTy, Tak Kak Afsi KOMNeHcauum yxyaweHus AnHamukm aBTomobuns Heobxoammo
OTKPbIBaThb APOCCENbHbIE 3aCNOHKN Ha YBENWUYEHHbI N0 CPaBHEHMIO C 0ObIYHBIM Yrof.

YMeHbLUeHWe NPOonyCcKHON CNOCOBHOCTM BO3AYLLHbIX XWUKNEPOB, Bbi3BAHHOE MX 3aCOPEHVMEM YacTULaMM MNbifiM UM CMOMamu,
npuBOAMT K NepeoboralleHnio cMecu, a TONMMBHBIX — K NepeobefHeHNIo, YTO TakKe Bbi3blBaeT HEeYA0BMNETBOPUTENbHYIO pa-
60Ty ABUraTens u HexenaTenbHble U3MEHEHUS pacxoAa TONMMBa M TOKCUYHOCTW OTpaboTaBLUNX ra3os.

HapyLweHune yeTkocTv paboTbl NpMBoAa APOCCENbHbIX 3aCMOHOK, BbI3BaHHOE HapyLLEeHWeM ero perynmpoBKku U U3HOCOM AeTa-
new, Takke NPMBOAUT K YBEIIMYEHMIO pacxoda TONmBa 13-3a HeBO3MOXHOCTU TOYHOTO ynpasneHusi kapbropaTtopom.

5.2. XapakmepHbie HeucrnpasHocmu Kap6opamopoe

Bo Bpemsi akcnnyaTauuyM HEKOTOpble HEWUCMPaBHOCTU kapbropaTopa MOXHO BbISIBUTb MO XapakTepHbIM Mpu3Hakam, nposiB-
NSALWMMCA B BUAE TEX UMW UHBIX HapyLLeHwii B paboTe ABuratens.

3aTpyAHEHHbIN MYCK XOMOAHOrO ABUratens npy MUCMNPaBHOM CUCTEMe 3aXUraHus BbI3blBAeTCS, Kak MpaBumo, unm
HapyLleHWeM TONIMBONOAAYM, UMM HEUCMPaBHOCTbLIO MYCKOBOTrO YCTpoKcTBa kapbiopaTopa. B nepBom criyyae npeasaputensHO
crepyeT NpoBepuTb Hanuune Tonnvea B Gake, UCMPABHOCTb OCTalNbHbIX SMIEMEHTOB CUCTEMbI NUTaHUs (TonnMBo3abopHuka,
TONSIMBHOIO (pUnbTpa, Hacoca U T.N.) U TOMbKO MOCIE 3TOr0 NPOBEPSiTb UCTPABHOCTb TOMIUBHOIO (OUIbLTPA U MOMMaBKOBOIO
MexaHu3ma kapbiopaTtopa. Bo BTOpoM crnyyae HapylleHue paboTbl MyCKOBOrO YCTPOWMCTBA, BblpaXatolleecsi B HEMNosiHOM
3aKpbITUM BO3AYLLUHOWM 3aCnOHKW, MPUBOAUT K 06EHEHMIO rOprOYel CMecU, B TO BPEMs! Kak Mpu Mycke oHa JOMmkHa ObiTb O4EHb
oboralleHHoi. B TO e Bpemsi K3-3a HeWCNpaBHOCTM AuadparMeHHOro MexaHu3Ma MyCKOBOro YCTPOWCTBA, He
MPUOTKPbIBAOLLErO BO3AYLLUHYIO 3aCMOHKY C NMEPBbIMM BCMbILLKAMU B LMAWHAPAX ABUraTensl, NOCneaHni cpasy xe nocre nycka
6yneT ocTaHaBNMBaTbLCA, Tak Kak Ype3MepHO oborallieHHasi roployasi CMEChb «3anvBaeT» CBEYM 3aXMraHus.

Myck nporpeToro pABuratensi CyLECTBEHHO 3aTpyAHSIeTCs WNM  [aXe CTaHOBUTCA BOOOLLE HEBO3MOXHBIM Mpw
nepeoborallieHun ropodenn CMecu, BbI3BaHHOM Ype3MEPHO BbICOKMM YPOBHEM TOMMMBA B MOMNSIABKOBOW Kamepe, a Takke npu
HeWUcnpaBHOCTSIX B CUCTEMe aBTOHOMHOIO XOFIOCTOrO XO4a WIM 3KOHOMar3epa MpUHYAMTENbHOro XOnocToro xogda (npu ero
Hanuuum). B nepBom cryyae 3amnycTuTb ABWUraTeslb YOAeTcsi TONMbKO MOCIe ero «npoayBKuy, MpoBOpaYMBasl KorieH4aThi Ban
CTapTeEPOM MpUY NOINHOCTLIO OTKPLITBIX APOCCESbHbIX 3acroHKkax. Bo BTopom crnyyae ABuratenb, 3anyLeHHbIN NPy NOMHOCTbIO
HakaTol Nefanv ynpaBneHus ApocceribHbIMM 3aCroHKaMu, Npyu ee oTnyckaHuy ByaeT cpa3sy e oCTaHaBnMBaThCS.

HeycTonumBas paboTta nporpeToro Asuratensi Ha pexume XOoCTOrO XOAa BbI3bIBAeTCsi Kak nepeobedHeHWeEM roproyeit
CMeCU Ha 3TOM pexume, Tak 1 ee nepeoborateHnem. MpuunHamm obenx HemcnpaBHOCTEN MOTYT BbITb HapyLLIEHUE perynupoB-
KW CUCTEMbl XOMOCTOrO XOAda WNu 3acopeHue ee OO3UPYIOLMX 3NIEMEHTOB M KaHamnoB, a Takke HenpaBuilbHasi yCTaHOBKa
YPOBHS TOMnMBa B MOMMaBKOBOW kamepe. [pu HamuMuMm cuUCTeMbl 3KOHOMaM3epa MNPUHYAUTENBHOMO XONOCTOrO0 XOAa
HeycTonuvBYylo paboTy ABUraTens Ha 3TOM pexume Mory(r Takke Bbi3blBaTb HEMCNPABHOCTU OCTarbHbIX 3NIEMEHTOB CUCTEMBI
(MUKponepekntoyaTens, anekTpoMarHMTHOro KnanaH v 6110ka ynpasneHus).

MepeGou B paGoTe ABUraTensi Ha peXxMMax YacTUUHbIX U MOSHbIX HArpy3oK MpW UCMPaBHOW CUCTEME 3aXWUraHusi ykasbiBaloT
Ha HapylleHus B paboTe rnaBHbIX OO3VPYHOLLMX CUCTEM, BbI3BaHHbIE KaK 3arpsiBHEHMEM WX [03UPYIOLKUX 3TIEMEHTOB U
KaHanoB, Tak W MOACOCOM [OMOIHUTENbHOTO BO3dyxa B COEAVMHEHUsIX KOPMyCHbIX AeTanein kapbiopaTtopa, Bbi3BaHHLIM
MOBPEXAEHUEM YMNOTHUTENbHBLIX MPOKNAZOK WNM KOPOGNEHWEeM MpUBanouYHbIX MOBEpXHOCTe. Kpome Toro, HapylueHust
paboTbl ABUraTENs Ha 3TUX PEXMMax MOryT BbiTb Bbl3BaHbl YpE3MEPHO HU3KMM YPOBHEM TOMMMBA B MOMNIABKOBOW kamepe, npu
KOTOPOM npoucxoanT obedHeHne roptoyen cMecu Npyu 6onbLIOM paspexeHnn B rmaBHbIX BO3AYLUHbLIX kaHanax kapbiopaTopa, a
Takke HeCBOEBPEMEHHO BCTynaeT B paboTy akoHocTaT.

PbiBkM 1 npoBanbl B paboTe asuratensi npu SHEPruyHOM pasroHe Bbl3bIBAOTCA Kak HEWUCMPaBHOCTSIMU YCKOPUTENbHOO
Hacoca (noBpexaeHveM AuacbparMbl, 3aefaHuem pblyara npyvBOAa, 3aCOPEeHUEM KramaHoB W pacnbinuTens u T.M.), Tak u
MOHWXEHHBIM YPOBHEM TOMMNMBA B MOMNSIABKOBOW kamepe, npy KOTOPOM NMPOUCXOAUT CHIDKEHWE NoAay Hacoca.

HepoctaTouHasi MOLHOCTb ABUraTensi U ero HU3kasi MpUeMUCTOCTb 0GYCraBnMBaeTCsl HEMOMHLIM OTKPbITUEM APOCCErIbHbIX
3aCMOHOK, BbI3BaHHLIM HapyLueHneM paboTbl Kak BCero npueoAa B LienoM, Tak U NHEBMONPUBOAA APOCCENbHOM 3aCNOHKM BTO-
PVYHOM Kamepbl. OTU e siBneHust HabnoaaloTcst M NPU NOHWXKEHHOM YPOBHE TOMMMBA B MOMNJIABKOBOW KaMepe.
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CHwxXeHne ypoBHS TOMMMBa B MOMaBKOBOW Kamepe, Bbi3blBaloLLiee MHOMME U3 BbilLenepeymcrieHHbIX HeMCNpPaBHOCTEN Kap-
GtopaTopa, NOMUMO HapyLLEeHUsI PEryNIMPOBKM, MOXET ObIiTh BbI3BaHO NOATEKAHWEM TOMNMBA U3 COEAMHEHMIA TONNMBONPOBOAA
OT TOMJIMBHOIO Hacoca W u3-nod Npobku TonnmMeHoro unbTpa kapbiopatopa. ObGe 3TN HeMcnpaBHOCTU CHDKAKOT AaBneHue
nofdauyv u, kak CnefcTeme, yMeHbLUaloT obLLee KOMYecTBO NogaBaemoro B kapbiopatop Tonnunea. HerepmMeTMYHOCTb yNnoTHe-
HWSI cefina MUrofibyaToro KnanaHa, HanpoTuB, BbI3bIBAET YPe3MEPHOE MOBLILLIEHNE YPOBHS TONMMBA NpW NPaBUIIbHO OTperynu-
pPOBaHHOM MOMNMABKOBOM MeXaHWU3Me.

Kak B1AHO 13 BbILLEN3NOXEHHOrO, 6ONbLIMHCTBO HencnpaBHOCTel kapblopaTopa, a crnefoBaTenbHO, U ABUraTens CBA3aHo ¢
nepeoboralleHnem unu nepeobefHeHnem roptodent cmecu. [lononHuTenbHbIe BHELLUHWE MpU3Haky nepeobefHeHus cMecn —
XMonku B kapGtopaTope Npu nycke ABWraTens U ero neperpes, Bbi3BaHHbIN MeANEHHbIM CropaHMeM TakoW CMecu Ha
MPOTSHKEHUN MPaKTUYECKM BCEro paboyero umnkna. Kpome Toro, U3-3a CUIbHOTO neperpesa NOBEPXHOCTEN Kamepbl CropaHus un
3MEKTPOAOB CBEYEN 3aXUraHuisi, nroxo oxnaxaaeMbix 06eqHEeHHOW CMeChblo, BO3MOXHO €€ CaMOBOCMaMEHEHNE B MOMEHT,
OTNNYHBLIA OT HayanbHOrO MOMEHTa YCTAHOBKM 3aXWraHus, C BO3HMKHOBEHMEM B LUWNWHAPax ABuratens npolecca,
aHanorM4yHoro AeToHaLUMoOHHOMY, YTO KPOMe MNafeHusi MOLLHOCTU MOXEeT NPUBECTU K aBapUHOMY MOBPEXAEHWIO ABUraTensl.
Mpu nepeoGoralleHun ropioderi cMecu HabnoJalTCA XMOMKWM B rhylIMTene .M pe3koM OTMyCKaHWM nefjanu yrnpasneHus
ApoccenbHbIMU 3acfioHkaMu nocne paboTbl ABWraTensi C BbICOKOW 4YacTOTOM BpalLeHWsl KOMleH4aToro Bana v B pexume
TOpMOXeHUs ABuratenem. Tak e, kak U npu nepeobefHeHUn, ABUraTenb CUNMbHO NEPErpPEBAETCS U3-3a AOrOpaHuUsi B BbiMyCK-
HOM KONMeKTope HecropesLUel BO BpeMsi paboyero Lukna cMecu.

[nsa ypo6cTBa noucka n ycTpaHeHUst HeUCNPaBHOCTU ABUraTensi, Bbi3BaHHble COOTBETCTBYIOLLIMMUN HEUCTIPABHOCTSIMU Kap6io-
paTtopa, ¥ MeToAbl UX YCTPaHEeHWsi CBeAeHbI B Tabn.9.

5.3. Memoost ouaznocmuposanusn Kapowopamopos

B kayecTBe KOCBEHHOro napameTpa OLEeHKW UCMPaBHOCTU kapbiopaTopa MoXeT ObiTb NPUHATa TOMMMBHAS 3KOHOMWYHOCTb
apurartens ¢ 3TuMm kapblopaTopom, YCTaHOBNEHHOrO Ha aBToMo6unb. Mpu 3ToM Ucnonb3yeTcs MeToA aHanu3a cocTaBa oTpa-
60TaBLUMX ra30B B COBOKYNMHOCTM C onpederneHnem LUKNOBbIX yAernbHbIX pacxoAoB TOMNMMBA Ha pasnuuHbIX pexnmax paboTbl
apurartens.

KoHueHTpaums oTaenbHbIX KOMMOHEHTOB OTpaboTaBLUMX ra3oB B 3HAYUTENBHOW Mepe 3aBUCUT OT TEXHUYECKOro COCTOSIHUS
ABuraTens u ero cucTeM, OQHUM U3 3NIEMEHTOB KOTOpbIX siBnsieTcs kapbiopatop. Mpy ucneitaHusix kapbiopatopa B cocTaBe
aBTOMOOUNSA Ha CTeHAe mpeanonaraeTcsi, YTO BCe OCTalbHble Y3bl U CUCTEMbI NMOCMEAHEro NOIHOCTLIO UcnpaBHbl. [oaTomy
coctaB 0TpaboTaBWMX ra3oB, MMEIOLWMIA HKECTKYl 3aBUCMMOCTb OT COCTaBa rOplodeil CMecu, NpuUrotTaennBaemon
kap6lopaTopom, a TakkKe TOMMBHAsH 3KOHOMWUYHOCTb aBTOMOBMIA NPUHMMAIOTCS Kak onpeaensiowme KpUuTepun UCnpaBHOCTH
kap6topatopa.

B kayecTBe yCTaHOBOYHOro NapameTpa Harpy304HOro peXxmma UCnbITaHW NPUHATO paspexeHne BO BNyCKHOM Tpybonposoae
apuratens npu onpegeneHHbix yrnax (15, 20 u 60°) oTKpbITUS APOCCENbHbIX 3aCMOHOK, @ CKOPOCTHOrO pexunma — yactota
BpaLLeHWsl KOMeHYaToro Bana ABuratens Unn cKopocTb ABWXEHWST aBToMobuns. [ns nonyyeHns ConocTaBUMbIX AaHHBIX NPy
UCMbITaHWSAX Ha AMHAMOMETPUYECKOM CTeHAe ANS NerkoBbiXx aBToMobune npuHsaTa ckopocTb 80 km/d, a ans rpysoBbix — 40
KM/,

Kak npvmep avarpamm Ans auarHoCTMpoBaHWs kapblopatopa Ha CTeHAe B cocTaBe aBToMOOWNSt Ha puc. 2 n 3 nNpyBeAeHsbl
avarpaMMbl Harpy3o4HOW M CKOPOCTHOM MYyCKOBbIX XapakTepucTuk kapbiopaTtopa. [pyu npoBedeHUM MNOMHOTO KOMMekca
UCMbITAaHWUIA MCMONb3YITCA aHanorMyHble AnarpamMmmbl AN Opyrux pexvmMoB paboTbl gsuraTtens.

Kpome BbilueonmcaHHOro, Ans AMarHoCTVKW kapbopaTopoB NpUMEHSETCS MeToa NMHEBMaTUYECKOro KOHTPOSS Ha BaKyyMHOW
ycTaHoBke 6e3 nogauv Tonnvea B MOMNaBKOBYO kamepy. B kauecTse AnarHOCTUYECKOro napameTpa NpuHATa BenuunHa paspe-
KEHUS B OCHOBHbIX AO3MPYIOLLMX cUcTEeMax kapbropaTopa, U3MEHSIIOLLAACa B 3aBUCMMOCTH OT M3MEHEHNS pacxoa Bo3ayxa ve-
pe3 BO3AyLUHbIN TPaKT kapbiopaTopa npu pasnuyHbIX yrnax oTKpbITUS APOCCEnbHbIX 3aCNOHOK.

BenuunHbl yrna oTKpbITUS APOCCenbHbIX 3aCAIOHOK NP UCTIbITAHUW Ha BaKyyMHOW YCTAHOBKE NPUHATHI PaBHBIMU 3TUM e Be-
JIM4MHaM MpU UCNbITaHUK kapblopaTopa B cocTaBe aBTOMOOWNS Ha AMHamoMeTpuyeckom cteHae (15, 20 n 60°). Pexumbl n
napameTpbl AuarHocTmpoBaHus kapbtopaTopa JAA3-2105 npuseaeHsl B Tabn. 10.

Ta6nuua 9. XapakTepHble HeMCnpaBHOCTY ABUraTensi, Bbi3BaHHble HEMCNPaBHOCTAMU Kap6|opaTopa, UX NPUYUHBLI N
MeToAbl YCTpaHeHus

MpuynHa HencnpaBHOCTU | MeToa ycTpaHeHus
3aTpy/AHEH MMYCK XOJIOJTHOTO ABUTATENS
1. Het Tonnuea B NonnaBkoBOW kKamepe: 1. BoccTaHoBWTL Nogavy Tonnuea:
a) 3acopeH TONMUBHbLIN hunbTp kap6ropaTopa; a) NPOMbITb TONMAMBHBIA hunbTp. CUnNbHO AePOPMUPOBAHHbBIV
6)1rna TONMMBHOTO KranaHa 3aBuCa B 3aKPLITOM NONOKEHUN | unbTp 3aMEHUTS;
n3-3a nepekoca B ceane, 3aefjaHus nonnaska Ha ocu unu 6) NMpaBKOW KPOHLUTe/Ha MonnaBka W ero si3blyka yCTpaHUTb
3a/leBaHu1s ero 3a CTeHKM NoMnnaBKoBOW kamepsl ;2. He nepekoc UMbl W 3adeBaHMe MONMaBka 3a  CTEHKM
MOMTHOCTbIO 3aKpbIBAETCst BO3AYLUHAs 3acnoHka MonnaBKoOBOM Kamepbl. YCTpaHWTb 3aedaHue Monnaeka Ha
ocu

2. He NOMHOCTLI0 3aKpbIBAETCA BO3AYLIHASA 3aCTIOHKa 2. OTperynupoBaTh NPUBOA BO3/IYLIHON 3aCTOHKN

3. He oTkpbiBaeTcs Bo3ayLIHAsA 3acnoHKa npu nepsbix 3. OtperynupoBaTk MyCKOBOWM 3a30p BO3/AYLIHOW 3aCNOHKM.

BCMbILLKAX B LMNWHAPAX ABUraTens MpoBepnTb M B Cny4yae HeobXoAMMOCTM  3aMeHUTb
noBpEXAEeHHYI0 Anadparmy NyckoBOro yCTponcTea

4. MNpn NONHOM 3aKpbITUN BO3AYLUHOWN 3aCMNOHKN He 4. OTperynupoBaTb NyCKOBOW 3a30p APOCCENbHOW 3aCrOHKU

MPUOTKPbLIBAETCA APOCCeNbHAs 3acNoHKa NepBUYHOI KaMepbl | MepBUYHOM Kamepbl NoArMbaHNeM COEAVHWUTENbHOW THArM
npvsoaa

5. He oOTKpbiBaeTCA 3NeKTpPOMarHuTHbIA KnanaH cuctembl | 5. [MpoBepuTb M B cnyvyae HeoOGXOAUMMOCTU 3aMeHWUTb
XOfIOCTOr0 XoA4a M3-3a €ro HeucrnpaBHOCTM UNM 0obpbiBa B | HEWUCMpaBHbIM knanaH. YCTpaHuTb 06pbIB B €ro anekTpoLenm

anekTpouenu
6. He oOTkpblBaeTcs  MHeBMoOknanaH — aKkoHomaisepa | 6. BoccTaHoBUTH MCMpaBHOCTL cucTembl SMXX:
.MPUHYAUTENBHOTO XONOCTOro XoAa (MY HanMuMm): @)BOCCTAHOBUTb TEPMETUYHOCTb MPUCOEAMHEHUS  LUTTAHTOB
a) HerepMeTWYHbl NHeBMOMarucTpanu; NHEBMOMarucTpanu;

6) 3aMeHUTb 3MEeKTPOMAarHUTHLIA KnanaH WnuM ycTpaHUTb
00pbIB B anekTpoLeny;
B) 3aMeHWTb Brok ynpaBneHus;

6) HeucnpaBeH anekTpoMarHWTHbIN knanaH JAMXX unu ectb
o6pbIB B anekTpoueny;
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B) HeucnpaBeH 6ok ynpasneHus AMXX;
r) noBpexaeHa Avacgparma NnHeBMoknanaHa

r)3aameHuTb MHeBMOKNanaH

7. NMoacoc Bo3gyxa Yepes HenmoTHOCTM B pasbemax Kopnyca
kapGlopaTopa U riaHua ero KpenneHust kK BryckHoW TpyGe
Aasurarens

7. MoaTtsHyTb KpenexHble Aetanu. [pu HeoBxoaMmocTu
3aMeHUTb NOBPEXAEeHHbIE NPOKNaaKu

3aTpyHEeH NYCK POrPeTOro ABUIaTels

1. MoBbILWEHHBI YpOBEHb TONMMBA B NOMNIaBKOBOW Kamepe:
a) HenpaBUIIbHO OTPEryNIMPOBaH YPOBEHb TOMMUBA;

6) HerepmeTW4eH knanaH nogayun Tonnuea

B) HerepmeTnyHa ynnoTHuTenbHas wanba cegna knanaya

1. BoccTaHOBUTBL HOpMarnbHbIN ypOBEMITONUMBA::
a) oTperynmpoBaTtb ypoBeHb TOMNMBA;

6) 3amMeHuUTb knanaH B cbope;

B) NOATSHYTb CEANO KranaHa unm 3ameHuTb Lwanby

2. He nonHocTblo OTKpbIBaETCS BO3AYLUHAs 3aCnOHKa npu
YTONNEHHOW PYKOSITKE ee NpMBoAa

2. OTperynupoBaTb NpMBOA BO3AYLUHOW 3aCNOHKN

3. 3acopeH TONNUBHBIN XMKNep CUCTEMbI XOFIOCTOro Xoaa

3. BolBepHYTb AepxaTesib XuKnepa Unu aNeKTpoMarHuTHbIR
KnanaH, NPOMbITb XWKIep 1 NPOAYTb €ro CaTbiM BO34YXOM

4. He oTKpbIBaeTCs 3N1eKTPOMarHUTHbIN knanaH CUCTEMbI
XOJI0CTOro XOAa U3-3a ero HeMCnpPaBHOCTM UMK 06pbIBa B
anekTpouenu

4. Cm. «3aTpyaHeH Nyck XOnoAHoro aAsuratens»

5. He oTkpbiBaeTCs NHEBMOKanaH akoHoMam3epa
NPVHYAWUTENBHOTO XONOCTOro XoAa (Npy Hanm4mnmn)

5. To xe

6. HapyLueHve perynpoBKu CUCTEMbI XONOCTOrO XoAa

6. OTperynmpoBaTb CUCTEMY XONOCTOro XoAa

Hsuzamernb Heycmoul4yugo pabomaem Ha pexume Xorocmoeo xoda

1. UpeamepHO BbICOKWIA UMW HU3KWI YPOBEHb TOMNMBa B
nonsiaBkoBON kamepe

1. OTperynupoBaTh YpOBEHb TONNUBA

2. He nosHOCTbI0 OTKpLIBaETCA BO3AyLUHAs 3aCrioHKa Npu
YTOMNMEHHON PYKOSITKE ee NpuBoaa

2. OTperynupoBaTb NpVBOA BO3AYLUHON 3aCMOHKN

3. 3acopeH TONNUBHBIN XXMKep CUCTEMbI XOFIOCTOro Xoaa

3. BbIBEpHYTb AEPXaTENb XWKIepa Unv anekTpoOMarHUTHbIR
KnanaH, NPOMbITb XVUKNep 1 NPOAYTh ero CxaTbiM BO3AYXOM

4. HapyLueHvie perysimpoBKM CUCTEMbI XOIOCTOrO XoAa

4. OTperynupoBaTtb CUCTEMY XOMNOCTOro X043

5. Ocnabna 3aTsbkka ANEKTPOMarHMTHOro KrnanaHa CUCTeMbl
XOJ1I0CTOro Xxoaa unu noespexaeHa obmoTka
KnanaHa

5. MoaTsHyTh Kpennexue knanaxa. MpoeepuTsb co-
NpoTMBREeHNe 0BMOTKU 3MEKTPOMArH1Ta, HeMCrpPaBHbIN
KnanaH 3amMeHuTb

6. HeucnpasHa cuctema ynpasnexus MNXX (npu Hanuunm):
a) HerepMeTUYHbl NHEBMOMArncTpany;

6) HencnpaBeH 3NeKTPOMarHUTHbIN knanaH AMXX;

B) HemcnpaBseH 6nok ynpasneHus AMXX;

r) noBpexaeHa aAvacdparma nHeBMoKnanaHa

6. BoccTaHoBWTb McnpaBHOCTL cucTeMbl IMXX:
a)BOCCTaHOBUTb rEpMETUHHOCTb NPUCOEANHEHNS LLINAHIOB
nHeBMoOMarucTpany;

6) 3aMeHUTb 3NEeKTPOMarHUTHbIN KnanaH ;

B)3aMeHWTb GNIOK ynpaBneHus:;

r)3amMeHuUTb NMHeBMOoKNanaH

7. Mopcoc Bo3ayxa Yepes HeMnoTHOCTY B pa3bemax kopnyca
kapbtopaTopa 1 naHua ero KpenneHus K BnyckHon Tpybe
apuratens

7. MopTaHyTb kpenexHole Aetanu. MNpu HeobxoanmocTn
3aMeHUTb NOBPEXAEHHbIE NPOKIaAKM

8. Boaa B kapbtopaTtope

8. Yaanutb Boay M3 NonnaBkoBow kamepsbl. CnnTb OTCTON 13
TONNMBHOro H6aka

[esueamernb ycmol4ugo pabomaem rpu noebIeHHoU

Yacmome spaw,eHuUs KorleH4amoeo 8arsa, Ho cpa3y Xxe

ocmanasnueaemcsi npu omrmyckaHuu nedanu yrnpasneHusi 0poccesibHbIMU 3aciToHKamu

1. 3acopeH TONMNMBHbIV XUKNEP CUCTEMbI XONOCTOro XoAa

1. BbIBepHyTb AepxKaTerb XUKrepa UM aeKkTpoMarHUTHbI
KrnanaH, MPOMbITb XUKNep 1 NPoAyTb €ro CKaTbiM BO34YXOM

2. He OTKpbIBaeTcA 3J'IeKTpOMaI'HVITHbIl7I KnanaH CUCTEMbI
XOJ10CTOro Xoaa u3-3a ero HencnpaBHOCTU Unn 06prBa B
aneKkTpouenu

2. CM. «3aTpyaHeH nyck XO0AHOro ABUraTens»

3.He oTkpbIBaeTCA NHeBMOKNanaH akoHomawaepa
NPUHYAUTENBHOrO XONOCTOro xoAa (Npu Hanuuum)

3. Toxe

Pbigku ripu d8wxeHuu ¢ maioli CKopocmbio USiU 3a0HUM Xi
dsuza

00oM (803HUKaem asmokonebamerbHbIl pexum paboms!
merisi)

1. HenpaBunbHasi ycTaHOBKa MUKpONepeKnoyaTens CUCTeMbI
3MNXX

1. OTperynupoBath NonoxeH1e MUKpornepekoyaTens

2. HeuncnpaBseH MUKporepekmoyarerb

2. 3aMeHUTb MUKponepekryaTesb

Jsuzamernb He pa3gusaem roIHOU MOUuHoOCM

u U He umeem docmamoyHolU rpuemucmocmu

1. lMoHWXeH ypoBeHb ToNnvBea B NONIaBKkoBOW Kamepe

1. OTperynvpoBaTh YpOBEHb TONMBA

2. 3800peHbI rNMaBHble TONMIMBHbIE U BO3AYLIHbIE XUKNepbl

2. MpoMmbITb XUKIepbl M NPoAYyTb UX CKaTbiM BO3yXOM

3. 3acopeHbl kaHarbl ¥ XUKIepbl 9kOHOCTaTa

3. CHATb KpbILLKY KapbtopaTopa, NpoMbITb CUCTEMY
3KoHocTaTta

4. He NomnHOCTbIO OTKpbIBAETCS BO3AYLLHAS 3aCMOHKa Npu
YTOMMEHHON PYKOSITKE ee NpuBoaa

4. OTperynupoBaTth NPVBOZ BO3AYLLIHOWN 3aCMOHKM

5. He NosiHOCTLIO OTKPLIBAETCA ApOCcesibHas 3acioHka
nepBUYHON Kamepbl

5. OTperynupoBaTth NPUBOZL APOCCENbHbLIX 3aCNOHOK

6. He oTkpbIBaeTcs (Mnn OTKpbIBAeTCA He NOMHOCTbLIO)
ApoccenbHasi 3acroHka BTOPUYHON Kamepbl:

a) 3aefjaHne pbl4aXHOro MexaHuaMa nNpyMBofa ApPOCCesbHbIX
3acnoHok kapbtopaTtopa;

6) NoBpexaeHne UM NoTeps ANacTUYHOCTU AnadparMbl

6. BoccTaHOBUTL OTKPbITUE APOCCENBHON 3aCMOHKN
BTOPUYHOW Kamepbl:

a) NPOMbITb 1 CMa3aTb PbIYaXHbIA MeXaHU3M;

0) 3amMeHnTb AedekTHy anadparmy;

B) OTperynupoBath AJIMHY LUTOKa
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NMHEBMOMPMBOAA APOCCEIbHON 3aCNOHKM BTOPUYHON Kamepsl;
B) HenpaBunbHas perynupoBKa AMHbI LITOKa NMHEBMO-
npveoaa

7. HencnpaBeH yckopuTenbHbIA HAacoc

7. MpoBepuTb Nogadvy Hacoca, Npu HeobXoANMOCTN 3aMeHUTb
NnoBpeXaeHHble feTarnu

Jsuzamens Heycmoul4yugo pabomaem Mpu 8bICOKOU Yacmome 8pawjeHusi KorieH4amoz20 eana

1. 3acopeHb| rNMaBHble TONMMBHbIE U BO3AYLIHbIE XUKNepbl

1. MpoMbITb XUKIepbl M NPOAYTb UX CKaTbiM BO3yXOM

2. 3acopeHhbl kaHarnbl ¥ PacnbINIMTENW MMaBHbIX 4O3UPYOLLNX
cucteM

2. MpombITb KOpNyc kapblopaTopa

3. Mopacoc Bo3ayxa Yepes HeMnMoTHOCTK B pa3bemax kopnyca
kapbtopaTopa 1 hnaHua ero KpenneHus K BnyckHon Tpybe
aBuratens

3. MoaTaHyTb KpenexHble AeTanu, MNpu HeobxoaMmocTu
3aMeHUTb NOBPEXAEHHbIE NPOKaAKM

Pbigku u nposarbl 8 pabome dguzamernsi Npu paszoHe asmomobuns

1. HencnpaBeH yckopuTernbHbIN Hacoc

1. MpoBepuTb Nogadvy Hacoca, Npu HeobXoANMOCTN 3aMeHUTb
NnoBpeXAeHHble AeTanm

2. MNoHWKeH ypoBeHb TOMNM1Ba B NOMNIABKOBON KaMepe

2. OTperynvpoBaTh YpOBEHb TONMBA

Jleuzamenb ocmaHasnueaemcs npu Haxamuu Ha nedasb CUeneHusi 8 KOHUe pexxuma npuHydumesibHo20 X010cmoao xoda

1. HenpaBunbHasi ycTaHOBKa MUKpONepeKnioyaTens CUCTEMbI
AMNXX

1. OTperynupoBaTh NONOXeHWEe MUKpONepeknioyaTens

2. HeucnpaBeH MuKporepeknoyarerb

2. 3aMmeHnTb MUKponepeknoyaTens

3. HeucnpaseH 6nok ynpaeneHus IMXX

3. 3ameHuTb 6ok ynpaeneHus

4. HencnpaBeH 3MeKTpoMarHuUTHbIV knanaH cuctemsl MNXX

4. 3aMeHUTb ANeKTPOMarHWTHbIN knanax |

5. HapyLueHue peryrnmpoBKky CUCTEMbI XONOCTOrO XoAa
(NoHWkeHHasi YacToTa BpaLLeHWsl KoJleHYaToro Bana)

5. OTperynupoBaTb CUCTEMY XOFIOCTOro XoAa, JoBeas
4acTOTy BpaLleHUsi KoneH4YaToro Bana Ao HOMUHarbHOW

[MoeblweHHbIU pacxod moniusa

1. He nonHocTbIO OTKpbIBAETCA BO3AYLUHAA 3aCMOHKa npu
YTOMIIEHHON PYKOSITKE ee NpuBoja

1. OTperynupoBaTh NPMBOA BO3AYLUHON 3aCIIOHKM

2.T1oBbILLEHHbIV YPOBEHb TOMMMBA B MOMNIABKOBOW kamepe:

a) HenpaBUIbHOE MOIoXKEeHUe Nonnaeka;

6)HerepmeTnYeH Nonnasok;

B)3aBUCaHWe WUrofib4yaToro KramaHa B OTKPbITOM MONIOXEHWUM
u3-3a gedopMauuy perynnpoBOYHOrO $3bluka KPOHLUTENHa
ronsaska, kacaHus MomnaBkOM CTEHKW MOMNMaBKOBOW kaMepbl
Unu 3aefaxvs Ha ocu;

r)HapyLueHne repMeTUYHOCTM YNNOTHUTENBHON LWaibbl ceana
vronbyaToro knanaHa

2. BoccTaHOBWUTbL HOPMarnbHbIN YPOBEHb TONNMBA;

a) oTperynmpoBaTh MoJSIoKeHUe nonnaeka

0) 3anasTb UNWM 3aMEeHNUTL MOMNNAaBOK;

B) BbINPaBUTb KPOHLLTEWH Nonnaeka v yCTpaHUTb ero
3aeflaHue Ha ocu;

r) NOATSHYTb CEASIO KnanaHa, Npy HeobXxoAMMOCTN 3aMEeHUTb
YNNOTHUTENbBHYIO LWanby

3. 3acopeHb| BO34YLUHbIE XXNKNepbl CUCTEMbI XONTOCTOro Xo4a,
nepexo,u,Hon W1 MaBHbIX 03UPYHOLWNX CUCTEM

3. MpOMbITb XUKIEPbI ¥ MPOAYTh UX CXaTbIM BO34YXOM

4. Ha pexxvime NpuHyAWTENnbHOro X0NoCcToro Xoaa KnanaH
OMNXX He nepekpbIBaeT Nofavy ropoyert cMecu:

a) noBpexaeHa Avadparma knanaHa;

6) HeucnpaseH GMOK ynpaBneHus;

B) HenpaBwnbHasi ycTaHOBKa MUKponepekroyaTens;

r) HemcnpaBeH MUKpOMepeknoyaTens;

[) HencnpaBeH dNeKTPOMarHUTHLIN KnanaH

4. BoccTtaHoBUTbL paboTy cuctembl MXX:

a) 3aMeHUTb Knanak;

6) 3aMeHUTb 6NoK ynpaBneHus;

B) OTperynmpoBaTh NonoxeHue MUKponepeksoyaTens;
r) 3aMeHWUTb MUKponepeknoyaTens;

A1) 3aMEHWTb 3MEKTPOMAarHWTHbIA KnanaH

5. MoaTekaHue Tonnuea:

a) HennoTHas nocajaka WTyLepa nogayn TONMBa B KpbILLKe
kap6topatopa;

6) He 3aTsHyTa NpoGka KpenneHWst TOMMUBHOMO ubTpa

5. YcTpaHuTb noarekaHne Tonnmea:

a) BOCCTaHOBUTL Nocaaky WTyLepa;
6) 3aTsAHYTb NPobKy

[euzamens nepeapegaemcsi

1. NepeobenHeHne roproyeit cMecu, Bbi3BaHHOE:
a) NOHWXEHHbIM YPOBHEM TOMNMBAa B NOMNaBKOBOMN
Kamepe;

6) 3acopeHvieM rMaBHbIX TOMMVBHbLIX XVKNEPOB;

B) MOACOCOM BO3[yxa Yepes HENSIOTHOCTU B pa3bemMax
kapbtopaTopa 1 hnaHua ero KpenneHus K BnyckHon Tpybe

1.BoccTaHoBUTL HOpMarbHbI COCTaB FroproYe cMecu,ans
yero:

a) OTperynupoBaTb ypoBeHb TONMMBa;

6) NPOMbITb TONMMBHLIE XKUKNEPb! U NMPOAYTh UX CKaTbIM
BO3AYXOM;

B) NOATSHYTb KpenexHble aetanu. Mpy HeobXxoanMocTm
3aMEHUTb NOBPEXAEHHbIE NPOKMIaaKM

2.MepeoboralleHune roptodeit CMecu, BbI3BaHHOE;
a) NOBbILLEHHBLIM YPOBHEM TOMMMBA B MOMIaBKOBOM
Kamepe

6) 3acopeHneM rmaBHbIX BO3YLUHbIX XWUKMEepoB

2.BoccTaHoBWTE HOpMarbHBIA COCTaB roptoyert cCMecu,ans
Yero:

a) oTperynupoBaTb YpoBeHb Tonnuea. MNpoBepuTb 1 Npu
HeobX0AMMOCTN BOCCTAaHOBUTL FEPMETUYHOCTb TOMSMBHOTO
knanaHa (cM. «[oBbILLEHHBIV pacxoa Tonnunea);

6) NPOMbITb BO3AYLUHbIE XMKIIEPbI U NPOAYTb UX CXaTbiM
BO3yXOM

JHemoHayuoHHble cmyku ripu pabome dguzamensi Mo Hazpy3kol

MepeobenHeHne roptoyen cmecu

| Cwm. «[dBuratens neperpesaeTcst

Ta6nuua 10. PexxuMbl AMarHOCTMPOBAHUA U AUarHocTuyeckue napameTpbl kapbropaTtopa JAA3-

2105 Ha BaKyyMHOW yCTaHOBKe
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BenuuuHa yrna Pa3pexeHue B go3upymolmx cuctemax, Mm| Pacxop Bosgyxa,
OTKPbITUA ApoccenbHON Kr/y

3aCNOHKU NepBUYHON CXx rac

Kamebbl. rpan

15 1350-1500 10-15 26-30

20 1200-1300 15-20 40-45

60 750-800 300-350 138-145
MonHoe oTkpbITHE 700-750 340-400 155-165
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