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VYerpoiictBo  kapOropaTopoB. MeTroandeckue yKa3aHUST K BBITIOJIHCHHIO
nabopaTopHbIX PabOT OIS CTYACHTOB OYHOTO M 3a0YHOTO OOYYEHHS CIEIUATBHOCTH
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B MeTtoanueckux ykazaHUSX PUBEIEHBI OCHOBHBIC MTOJIOKEHHUS 110 YCTPOUCTBY U
KOHCTPYKIIMA COBPEMEHHBIX KapOIOpaTopoB, M3JI0KEHA METOJIWKA BBITIOJHEHUS
71a00paTOPHBIX PA0OT MO U3YUYCHHUIO UX KOHCTPYKITHH.

OnHu MOryT OBITh UCIIOJIB30BaHbI MPU (POPMHUPOBAHUH yueOHOTO Kypca «OCHOBBI
KOHCTPYKIIMU aBTOMOOWIEH», YTEHUM JEKIWH, MPOBEICHUU MPAKTUUCCKUX 3aHATHUH,
KOHCYJIbTAIlMi, OpraHu3allid  CaMOCTOSTEIbHOM pabOThl CTYJEHTOB, a TakKXke
WH)XCHEPHO-TEXHUYECKUMU PaOOTHUKAMHU aBTOTPAHCIOPTHBIX U aBTOPEMOHTHBIX
NPEIIPUSITHIA U CITyK0 aBTOCEpBHCA B PAMKaX MOBBIIICHUS KBATH(PUKAIUH.

[Tocobue mpemnasHaueHo UIsl MpeENojaBaTeeii U CTYJICHTOB OYHOW M 3a0YHOMU
dhopm o0ydenust cierasibHOCTH 150200 «ABTOMOOUITH M aBTOMOOMITEHOE XO3SIHCTBOY.



YCTPOMCTBO KAPBIOPATOPOB

Lenv 3auamus:
O3HakoMIIEHHE C YCTPOMCTBOM U pabOTON COBPEMEHHBIX KapOIOpPaTOPOB.

3aoanue:
1. U3yuuts ycTpoiicTBO U paboTy kapOroparopos K-126, JIAA3-2105-08, K-151, K-88.
2. O3HaKOMHUTBCA C OOOpYAOBaHMEM: MOEISAMH KapOopaTopoB, COOPOYHBIMH EAMHUIAMH,
KOMILJIEKTOM TUTaKaTOB.
3. IIpousBectu pazdopoUHbIe U COOpOUYHBIE PAabOTHI YKa3aHHBIX KapOIOpaTopoB, pa3oOpaTh paboTy
CHCTEM M3 KOTOPBIX COCTOUT KapOropartop.
4. 3apucoBaThb CHUCTEMBl PACCMOTPEHHBIX KapOIOpaTopoB C yKa3aHHEM MPUHIUIOB UX
(YHKIIMOHUPOBAHMUS.
5. CocTaBUTb OTUET O BBIIOJIHEHHOM paboTe M OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI.

Obopyoosanue:

Mooenu paszpezos: Monenu pa3pe3oB KapOIOpaTOPOB U UX COCTABHBIX YaCTEH.

Coopounvie eounuywvr u oemanu: Kap6ropatopsl mozenein K-126, JJAA3-2105-08, K-151,
K-88.

Hucmpymenm u npucnocodnenus: KOMIDIEKT OTBEPTOK M Ta€YHBIX KIIOYEH, CIeIHaibHbIC
MPUCTIOCOOICHHUS.

Jlumepamypa: KOMIIIEKT TIJakaToB IO YCTPOWCTBY KapOIOpaTopoB, JHUTEparypa IIo
OTIMCaHUIO KapOIOpaToOpOB.

I[puHIENHATBHOE YCTPOMCTBO CHCTEMbI MUTAHUSA

Cucrema nutanus (puc. 1) npeaHasHaueHa JUIsl XpaHEHUs 3araca TOIUIMBAa Ha aBTOMOOMIIE,
OYHUCTKH TOIUIMBA M BO31lyXa, 00pa30BaHMs TOPIOYCH CMECH, MOJIBOJIA €€ B IIMJIMHIPHI ABUrATEIs U
OTBOJIa OT HUX OTPAOOTABIIKX T'a30B.

Cucrema muTaHus KapOIOPAaTOPHOTO JIBHUraTells JIOJDKHA OOECIeYyuBaTh BBICOKYIO HaJIExkK-
HOCTh pa0OThI ABUTATESI B PA3TUYHBIX YCIOBHSX JKCILTyaTalldd aBTOMOOWIIS, 3aJaHHBIN Pacxol
TOIIMBA, MHHUMAILHOE 3arps3HEHUE OKPY’KAaIOIIero BO3JyXa OTPa0OTaBIIMMHU Ta3aMH,
0€30IMaCHOCTh B ITOKAPHOM OTHOIIECHUH, YAOOCTBO JUATHOCTHKHU M TEXHHYECKOTO OOCITYKUBAHUS.

Puc. 1. [IpuHnunuanbHast cxemMa CUCTEMbl TUTAHUS KapOIOpaTOPHOTO ABUTaTEIs:
I — yxa3aTenp ypoBHS TOIUIMBA; 2 — NAaTYMK yKa3aTels YPOBHS TOIUIMBA; 3 — KPBIIIKA TOPIOBUHBI
TOIJIMBHOTO 0aka; 4 - TOIUIMBHBIN 0ak; 5 — MIIymuTenb; 6 — QUIbTP OTCTOWHUK; 7/ — MpUEMHas
TpyOa; 8§ — mBurarens; 9 — TOIIMBHBIN Hacoc;, /0 — QUIBTp TOHKOW OYHMCTKM ToIrUMBa;, /[ —
BBITYCKHOW TpyOompoBoJ; /2 — BOYCKHOM TpyOompoBoxa; /3 — BO3AYWHBIH ¢GuisTp; [4 —
KapOropaTop.

[Ipu paGote nBuratesns TOrIMBO (OE€H3MH) M3 0aka 3aKaYMBACTCS HACOCOM U, TIPOXOJIs Yepe3
TpyOONpPOBOJABl M TOIUIMBHbIE (UIBTPHI, MOJAETCI B KapOIOparop, TI/€ pacHbUIMBACTCS U
CMEIIIUBACTCSI B ONPEICIICHHON MPOIOPIIUH C BO3AYXOM, KOTOPBI TOCTYIAeT B KapOopaTop yepe3
BO3AyIIHbIA ¢uibTp. Takas cmech TOIIMBa M BO3/AyXa INPUTOTOBJICHHAs B KapOroparope
Ha3bIBACTCS 20pIOUell cMechblo, KOTOpas TI0 BITyCKHOMY TPYyOOINpPOBOAY TOJBOIUTCS B KaXKIbIH
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MUJIMHAP ABUTATCIIA IIPU TAKTC BITyCKa. B HUIMHAPEC roprodyasd CMECb CMCHIMBACTCA C IPOAYKTaAaMU
CrOpaHUsl, OCTABIIMMUCS TOCJE TPEABLIYIIEro TakTa, U o0pa3yeT pabouyro cmecw. Jlanee npu
TAaKTE€ CXKaTus pa60qa;1 cMech Ckmmaetrcsa. B KOHII€E TaKTa CXaTusd OHa BOCINIaMCHSICTCA OT
HCKPOBOTO pa3psijia CBEYHM 3KUTAHUS M CrOpacT, yBEIMYHMBAsACH B 00bEME M COBEpIasi MOJIC3HYIO
pabory Ha mepemenieHue nopirHs. OOpa3oBaBmivecs MPU TakTe padbouyero xoaa oTpaboTaBiIne
ra3bl IIPU TaKTE BBIITyCKa OTBOJATCS Yepe3 TIYIIUTENb B aTMOChEpY.

B cucremax nuraHus pazIUYHBIX KapOIOPAaTOPHBIX JBUTaTelied MOTYT OBITb HEKOTOpPbIE
KOHCTPYKTHUBHBIC OTIMYMWs. Tak, JUIsl YMEHBIICHHs IIymMa IMPH BIYCKE BO3JyXa B KapOroparop
MEX/1y BO3AYIIHBIM (PUIBTPOM M KapOHOpPaTOpOM MOTYT OBITh YCTAHOBIJIEHBI INIYIIMTEIH LIyMa
BITYCKa.

TonauBHbIe QUILTPHI UIsI ABUTaTeJNIell JIETKOBbIX aBTOMOOWJIe HMHOTAA BBHINOJIHSIOT
COBMECTHO ¢ KapOWpaTopoM WM TOIJIMBHBIM Ha cocoM. OTaenbHOE HCHOIHEHHE ATHX
(GWIBTPOB, KaK MPaBUIIO, TPUHUMAIOT IS ABUTATEINEH TPy30BBIX aBTOMOOMIIEH U aBTOOYCOB.

JIJIs 3aIUThI IBUTATENsI OT YPE3MEPHOTO MOBBIIICHUS YaCTOThI BPAIICHUsI KOJICHYAaTOro BaJia,
9TO MOXET OBITh NpU paboTe aBHTaTess 0e3 Harpy3Kd, B CHCTEME NUTAHHS IPEIyCMaTPUBAIOT
OTPaHMYUTENb 4YacTOThl BpamieHus. OOBIYHO TakWe OTpPaHHYWTENM YCTAHABIMBAIOT Ha
KapOroparopax JABHUraTesel rpy30BbIX aBToMoOmel (Hanpumep, aBromoomiis 31J1-130).

[Tpubopbl cHCTEMBI THMTAHUS JBUTATENS COCJMHEHBI MEXIy CO0O0W METaUIMYECKUMU
TOILJTMBOIIPOBOJIAMH, a TAK)KE IUTAHTAMU U3 MacJI00CH30CTOWKOM PE3NHBI MITH TIAaCTMACCHI.

YcrpoiicTBo M padoTa npocreiinero kapooparopa
JUis  rpaMOTHOM HSKCIUTyaTaluu KapOropaTtopa HEOOXOJUMO U3Yy4YUTh MPEXKIE BCETO
KOHCTPYKTHBHBIC €TI0 0COOEHHOCTH U MOHATH IMPUHIUIIBI pa6OTBI CHUCTCM Ha Pa3JIMYHbIX PCIKUMAX,
3HaTh BO3MOXHbIC HEHCIIPABHOCTU U Pa3peryIMpPOBKH, IPUUMHBI BOSHUKHOBEHUS, a TAK)KE METOIbI
UX OOHApY’KEHUS U YCTPaHEHHUS.

Boadyx -

Tonnubo

Puc. 2. [lpuanumnuanbHas cxema MpoCTEHIIero kaporopaTopa:
1 - momaBKOBas Kamepa; 2 — phluar; 3 — MOIUIAaBOK; 4 — Wrjia; 5 - TOIUIMBHBIM KiamaH; 6 -
TOIUJIMBHBIA KaHAI; 7 - pactbUIATENh; &8 - TJIABHBIN BO3MYIIHBINA KaHai, 9 — nuddyzop; 10 -
JpOCCeIIbHAs 3aCJI0HKA; /] - TOTIJIMBHBIN XKUKJIIEP.

B nomiaBkoBo#l kaMepe 3a CUeT MOIUJIaBKa C UIJIOM M TOIUIMBHOTO KJIallaHa MOIEPKUBAETCS
TTOCTOSIHHBIM YPOBEHB TOILIMBA /I, TIOCTYTAIOIIET0 U3 OCH3MHOBOTO OaKa.

['maBHBII BO3MYIIHBIN KaHAT 0OeCIIeYrBaeT 1Moaavy Bo3ayXa B kapOroparop. B cpenneit vactu
OH cyxkaercs, obOpasys auddys3op, NpeaHa3HAUCHHBIN A yBEIUYEHHUS] CKOPOCTH BO3IYIIHOTO
MOTOKA U 00ECTICUUBAIOIINN YITydIIIEHUE YCIOBUN UCTIApEHUs TOIIMBA B cMeceoOpa3oBaHUs.

HpoccenbHas 3acionka /(0 mpeaHa3HayeHa I U3MEHEHHUS KOJIMYECTBA TOPIOYEd CMECH,
MOCTYMNAIOIIECH B IUIUHAPHI IBUTATENISI B COOTBETCTBHH C TPeOyeMON MOIITHOCTHIO.

Hcreuenne W3 KUKIEpa TOIUIMBA CONPOBOXKAAETCS 3aTPaTOM DHEPIrUU HA €ro MOAHATHE K
pacnbuintento 7. Pacnag cTpyu TOIUIMBA HAYMHAETCA MPU Pa3HOCTH CKOPOCTEN JIBHXKEHHS TOTUIMBA
Y BO3JIYIITHOTO MTOTOKA paBHOUW 4—6 M/c. B coBpemMeHHOM KapOropaTope pa3Mep Kareiab COCTaBISIET
20—120 mxM. OnTuManbHOH sBisIETCS BeaW4MHA Kaneab paBHass 50 mxwm. IIpu 3TOM MenkocTsb
pacnbUIMBaHUs (IpOOJICHNS) TOIIMBA YMEHBIIACTCS C MOBBILIEHUEM TEMIIEpaTyphl TOILTUBA 32 CUET
CHIDKCHUS KO3(PPUIIMEHTa MOBEPXHOCTHOTO HATSKCHHSI U YBEITUYCHHUS PAa3HOCTH OTHOCUTEIHHOMN



CKOPOCTH TOIUIMBA M BO3IYIIHOTO IMOTOKAa. CKOPOCTh HMCTEUYECHHS TOILIMBA B 25 pa3 MeEHbIIE
CKOPOCTH BO3AYIIHOTO TTOTOKA.

PaGora  kapOropaTopa  OCYIIECTBISETCS B COOTBETCTBHHM  C  IKCKIHUOHHBIM
(mynbpBepU3alIMOHHBIM) TpuHLUIIOM. [lox nmedcTBUEM pa3pexeHws], MPEeACTaBISIOUIIM Pa3HOCTh
MEXIy JaBIICHHEM B TIOIUIABKOBOW Kamepe W B auddy3ope KapOmoparopa, TOILIUBO U3
MOTIAaBKOBOM KaMephl Yepe3 TOIUIMBHBIN JKUKIIEP M PaclbUIUTENb MocTynaeT B nuddysop, a 3arem
B IVIABHBIA BO3YILIHBIN KaHA.

B coBpeMeHHBIX KapOrOpaTopax HCTEUEHHE TOIUIMBA HAa4yMHAETCSd TMPH JTOCTHXKEHUU
paspexxenus 100 I1a (10 mm Boa. cr.). Ilpu MeHBIIMX 3HAUEHHUSAX yepe3 KapOKopaTrop MOCTyHaeT
TOJIBKO YHCTHIM BO3IyX. YMEHbBILIEHUE [aBICHUS B 30HE PACIBUIUTENS] OOYCIOBIECHO POCTOM
CKOpPOCTH BO3IyIIHOTO MOTOKA B TP (PYy30pe U MECTHOTO COMPOTHBIICHHS.

[Tpu HepaboTaromiem JBUraTeNe JaBJICHUE B MOMJIABKOBOM KaMepe M B 30HE PacHbUIMTENS B
muddysope onuHakoBoe. [Ipu mycke aBuraTess pa3pekeHue, BOSHUKAIOIIEE B IMIIMHAPE TIPU X0/
BCACBHIBaHMsI, TIEpeacTcsl 4yepe3 BIYCKHOM TpyOOIPOBOA W TJIaBHBIA BO3AYIIHBIN JKUKIEP B 30HY
pacmbunTens. B pesynprare 3a cueT BO3HUKIICH PAa3sHOCTH JaBIICHHS B IMOIIABKOBOW Kamepe H
muddy3ope TOMTUBO MOCTYMAET U3 MOIUIABKOBOW KaMephl K PacCHbUIUTENIO U BHITEKAET U3 HETrO B
TJIABHBIA BO3IYIIHBIA KaHaJ, CMEIIMBACTCSA C BO3JAYXOM U IOCTyHaeT B MWIMHAPHL. [loBbIIICHHE
CKOPOCTH TIOTOKa BO3[yXa MPH €ro MpoXOoxkAeHUu yepe3 AudQy30p NpUBOIUT K JalbHEUIIEMY
CHIDKEHHIO JIABJICHUS B 30HE PACIBUIATEINSA. YMEHbIIATh ceueHue Auddy3opa MOKHO TOIBKO IO
OTIpeIeIEHHOTO TpeJeNa, TaK KaK B JalbHEHIIIEM 3TO BBI3BIBAET MOBBIIICHHOE COMPOTUBIICHHUE IS
poXo0Jia BO3[yXa, YTO COMPOBOXKIACTCS CHIIKCHHEM MOIIHOCTH JIBUTATENS HM3-32 YMEHBIICHHUS
K03 GUITUEHTa HATIOJIHEHUS [IUIMHPOB.

OO0pa3oBaHue TOpIOYEH CMECH B CMECHUTEIFHOW Kamepe KapOropaTropa MpPOHCXOIUT HE B
nofHOM oObeme. YacTh TOIUIMBa B BHJIE KaleleK HE YCHEeBAeT UCHAPUTHCS U MEpeMeIaThesl ¢
BO31yXoM. HewncrnapuBiimecsi KamelbKd TOIUIMBA JBHXKYTCS B TIOTOKE BO3IyXa M OCEHAIOT Ha
CTEHKaX CMECHTENBbHOM KaMephl M BITyCKHOTO TpyOorpoBoda. ToIiHBO, OceBllee Ha CTEHKH,
o0pa3yeT IUIEHKY, KOTopasl JABHXKETCS C MaJol CKOpOCThbIO0. UTOOBI MCIApUTh IUICHKY TOIUIMBA,
BITyCKHOM TpyOompoBoJ mnpu pabore ABHUratens mnojaorpeBaercs. Yaie BCero HCIOJIb3YyeTCs
KHUJIKOCTHBIM 1MONOrpeB (OT CHCTEMBl OXJXACHUS JBUTATENs]) WJIM TOJOTPEB  TEIJIoM
OTpaboTaBMIMX Ta30B. TakuM o0O0pa3oM, MOXHO CYUTaTh, YTO OOpa30BaHUE TOPIOYECH CcMecH
3aKaHYMBAETCS B KOHIIE BITyCKHOT'O TPyOOIPOBO/Ia JBUTATEIS.

B 3aBucHMMOCTM OT HampaBlIeHHs TIOTOKa BO3JyXa B CMeceoOpasylolleM YCTpOICTBe
KapOopaTopbl TOJPA3JCNAIOTCS Ha HECKOJbKO THUMOB. Haumboiee MIMPOKO NPUMEHSIOT
KapOIopaTopbl, B KOTOPBIX TOPIOYas CMECh JBMXKETCS CBEepXy BHHU3 (puc. 2). Takue xapOropaTopsl
Ha3bIBAlOT KapOloopaTopaMu C TaJalolKUM MOTOKOM cMecH. OHHM 00ecredyrBalOT BBICOKHE
MOIIHOCTHbIE M SKOHOMMYECKHE TMOKa3aTeNu U yNoOHOe NJsi OOCIIy)KMBaHHs pacloOXKEHUEe Ha
nsuratene. KapOropaTopsl ¢ IBMKEHHEM TrOplodyell CMecH BBEpX Has3bIBAIOT KapOropaTropamu ¢
BOCXOASIIUM TMOTOKOM. OHHM OTHOCSTCS K YCTapeBIIMM KOHCTPYKIUSIM, W TOITOMY HaMu
paccMaTpuBaThCs HE OyayT.

st coBpeMeHHBIX MHOTOLMJIMHIPOBBIX JBUTATeNed CTalu NPUMEHATH JIByXKaMepHbIE
KapOIopaTopsl ¢ MapauieIbHBIM U MOCIEI0BAaTEIbHBIM OTKPHITHEM JAPOCCENbHBIX 3aciIoHOK. Hazpa-
HUE «JIByXKaMepHbIe» KapOopaTopbl MOJYUYHIM MO YHUCIY HMMEIOIIHUXCS B HUX CMECHTENbHBIX
YCTPOWCTB, MJIM CMECHUTENBHBIX Kamep. J[ByxkamepHslii kapOropatop (puc. 3) ¢ mapaielbHbIM
OTKPBITHEM JPOCCENbHBIX 3aCIIOHOK HMMEET JIBE€ CMECHUTENIbHble Kamepbl 2, OJHY MOIIaBKOBYIO
Kamepy / W JBE JApOcCCelIbHBIE 3aCIOHKHM 3, 3aKpeIuieHHble Ha oxHoW ocu. Ilpu moBopore ocu
JpOCCENIbHbIE 3aclOHKH OyayT OTKpbIBaTh CEUEHHE BBIMYCKHBIX MNaTpyOKoB 4 KapOroparopa
CHHXPOHHO, o0ecreunBas napajuieJbHOe ACHCTBUE CMECUTENbHBIX Kamep. Kaxmas cmecurenbHas
KaMmepa KapOropaTopa OTIEIbHBIM TPyOOIPOBOJOM COEAMHSETCSA C FPYNION LUIMHAPOB M MHUTAET
UX FOPHOYEN CMECBIO.

JIByxkamepHBbIii KapOroopaTop € IOCIENOBATEIbHBIM OTKPBITUEM JIPOCCENbHBIX 3aCIOHOK
UMeeT MPUMEPHO TaKoe K€ yCTPOMCTBO. PasHuIlAa 3akitoyaercs JHIIb B MPUBOJE APOCCETbHBIX
3aCJIOHOK M KOHCTPYKIMH BBIIMYCKHOTO marpyOka, KOTOpBIA JenmaeTcss oOmuMm s o0eunx
cMecuTenbHBIX Kamep. Ilpu pabore 3toro kapOroparopa BHaudale OTKpBIBAECTCS ApPOCCEIbHAs
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3acJIOHKa OJHOM Kamephsl (ocHOBHOM). Kak Tonmbko mepBas 3acioHka oTkpoercs Ha 70—80% ot
MOJIHOTO  OTKPBITHSA, HAYMHAET OTKPBIBAThCS JApOCCENbHAs 3acjOHKa BTOPOM  KaMephl
(mononmHutenpHOM). Ilpu »TOM BCTymaer B paboTy [ONOJHUTENbHAs CMECHTEIbHAs Kamepa,

O6eCHe‘{I/IBa}I NOCTYIUICHUC B HUJIMHAPBI 60.]-IL]_HOFO KOJINYCCTBA ropmqeﬁ CMCCH.
i 2 [ | | ’

Puc. 3. JIByxxkaMmepHbIi KapOropaTop ¢ mapayijIeIbHBIM OTKPBITHEM JIPOCCEIIBHBIX 3aCJIOHOK:
/— nonyaBkoBasi KaMmepa; 2 — CMECUTENbHbBIE KaMepbl; 3 — JAPOCCEIbHBIE 3aCTOHKH; 4 — BBI-
MyCKHBIE aTpyOKH KapOroparopa.

Yucno kamep B KapOroparopax HE OTpaHMYMBAETCS JABYMsS, HO OIpeNessieTCs] YUCIOM U
pacmoyoKeHueM IIIMHAPOB aBuratens. Tak Ha auratene BMB 740 ycranoBieH kapOropatop,
AMEIOIMMUA 4 KaMepbl, MpUYeM padOTaIMK Kak JBa JABYXKaMEPHBIX KapOroparopa ¢
MOCJIEIOBATENbHBIM ~ OTKPBITUEM JIPOCCENBHBIX 3aCIOHOK. MCronb30BaHHE MHOTOKAMEPHBIX
(IByXKaMepHbIX) KapOIOpaTopoB TO3BOJSET YIYyYIIUTh HANOJHEHHE IMJIMHAPOB [BUTATENs
roproYeil cMechlo, TaK KaK YMEHBIIAIOTCS MOTEPU HANopa CMECH BO BIYCKHBIX TPyOOIpPOBOIAX.
OT0 OO0BSICHSIETCS TEM, YTO CMECh [BHXKETCS IOCTOSHHO B OJHOM HampaBieHuu. OcoOeHHO
XOpOIIUE Pe3yIbTaThl JAIOT TaKue KapOropaTtopsl B V-00pa3HBIX JABUTaTENsX, TJE Kaxmaas Kamepa
KapOroparopa cHabKaeT ToproYei CMEChIO OJTUH DS/ IIMJIMHIPOB.

[IpumeHeHHEe MHOTOKaMEpPHBIX KapOHOpaTOpoB 00eCleYrMBaeT  YBEIHMUYEHHE  MOIHOCTH
JBUTATENs], CHIDKEHHE PacxXo/a TOIUIMBA M TOKCUYHOCTH OTPa0OTaBIIMX T'a30B. DTO MPEUMYLIECTBO
MHOTOKaMEpHBIX  KapOloparopoB Hambojee TIOJHO TMPOSBISIETCS y  KapOopaTopoB ¢
MIOCJIEI0BATEIBHBIM OTKPBITUEM JPOCCEIBHBIX 3aCIIOHOK.

I'oprouasi cMech 1 BJMSIHHE €€ COCTaBA HA PadoTy ABUraTeJ s

loproune  cmecu, HeoOXomumble g paboTBl  KapOOpPaTOpHOro  JBHUraTeds,
MPUTOTABIIMBAIOTCS B CMECEOOpa3yIoleM yCTpOHCTBE KapOroparopa M BIIyCKHOM TpPyOONpOBOJE
nBuratens. Bpems, oTBoguMoe Ha MPUTOTOBIICHHE CMECEH, OIpenesseTcss paboyuM MpPOLEecCOM
nBuraress. [ cOBpeMEHHBIX JBUTaTeNeil 3TO BpeMsl 4pe3BblYaiiHO Maiio u cocrtasisier 0,007 -
0,015 c.

KonunuecTBo wucmapsitonierocsi TOIUIMBa B 3a/JlaHHOM O0bEeME BO3[yXa 3aBUCHUT OT €ro
(paKIMOHHOTO COCTaBa U JaBIICHUS HACBIIIICHHBIX MTAPOB.

JpyruM HempeMeHHbIM YCIOBHEM O0pa30BaHUS TOPIOYUX CMeced SBIsSETCS HEOOXOAMMOCTh
MOABOJIA TEIUIa K HUcHapsiomeMycsi TOIMBYy. [IpakThuecku 3TO OCYIIECTBISETCS MOJOTPEBOM
BIIyCKHOTO TpyOOIPOBO/Ia, CBA3BIBAIOILIETO KapOIOpaTop C HUIUHAPOM JIBUTATEIs.

Temmeparypa momorpeBa cMecH, oOecreyuBaroIias Hauiayylllee cMeceo0pa3oBaHHe,
cocrasiset 40 - 60°C.

Odenb 60JBIIOE 3HAUCHUE JUISI CMECEOOpa30BaHUsI IMEET CTETICHb PACIBUTUBAHUS TOTUINBA B
cMmeceo0pasyrolieM ycTpoicTBe Kaporoparopa. UeM menbue pacnbUTMBAETCsl TOILIMBO, TEM CKOpee
U Jy4diie oHo ucnapsiercs. [Ipu 3TOM 3HaYMTENbHOE BIUSHHUE HA MCHAPEHHUE TOIJIMBA OKa3bIBAECT
TaKXe€ CKOPOCTh JBHKECHHS BO3JlyXa B CMECUTENIbHOW Kamepe. IIpum manoil ckopocTH BO3ayX
BCTyNaeT B KOHTAKT C KamleJIbKaMU HCIAPSIONIETOCs TOIUIMBA, OBICTPO HACKIIIASTCS €ro MapaMu, U
ucnapenue 3amemsierca. [lpu Oonblioil CKOPOCTHM BO3AyXa YCJIOBHUS HCIAPEHHs TOIUIMBA
YIIYYIIAIOTCS, TaK KaK IMMOTOK BO3JyXa yBJIEKaeT 3a co00 mapbl MCHApUBIIErOCsS TOIUIMBA, W
MPOLIECC UCTIAPEHUS YCKOPSIETCS.
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Bricokasi ckOpoCTh BO3JlyXa CO34a€T BO BIYCKHOM TpPyOOIIPOBOJE 3aBUXPEHHE CMECH, YTO
TaKXe CII0COOCTBYET JydlleMy I[EepeMEIIMBaHUI0 MapoB TOIUIMBA M BO3JyXa U IOBBILIAET
OJTHOPOJTHOCTb CMECH.

Copnep:xaHue TOIUIMBA U BO3yXa B TOPIOYEH CMECH XapakTepusyeT ee coctaB. CocTaB cMecu
HauboJee MPOCTO MOXKHO OLIEHUTh KOJIMYECTBOM BO3]lyXa, IPUXOAIIErocst Ha 1 KI TOIIMBA.

Paznuunble BUABI JKUIKUX TOIJIMB TpeOyOT JUIs IOJHOTO CrOpPaHus HEOAMHAKOBOE
KOJIMYECTBO BO3Iyxa. Tak, uis mojgHOro cropanus | Kr OeH3uHa HeoOxoaumo 15 Kr Bo3myxa npu
HOpMaJIbHOM aTtMoc(epHoM naBieHuu; u temmeparype 20°C. B 3Tom ciydae cMech Ha3bIBaeTcs
HOPMAJTBHOM, a KOJIMYECTBO BO3ayXa 15 KT — TEOpeTHYECKN HEOOXOUMBIM.

Ha npaxTthke A ONpENeNeHHs COCTaBa CMECH HCIIOJIB3YIOT I10Ka3aTellb, Ha3blBACMbIN

KoIppuyuenmom uzdovimka 6ozoyxa o.
OH npencraBiger coOOil  OTHOLIEHHME KOJIMYecTBa Bo3ayxa Lg, — NEeHCTBUTENBHO
HOCTYNHUBUIETO CO CMECHIO B IIMJIMHJIpP, K KOJWYECTBY BO31yXa Lm B HOpMalbHOH cMmecH, T. €.

a=Lg/Ln. Ecnu B roproueil cMecu BO3AyXa COACPKHUTCS CTOJIBKO, CKOJIBKO HEOOXOIUMO AJIs MOJI-
Horo cropanust tormnuBa (Lg=Ln=I15kz), To a =1. Ilpu oTkinoHeHusx koddpduuuenra a ot 1

pa3IUYaOT cCMecH oboraiieHHbIe U OoraTeie (@ MeHbIne 1), oOeaHeHHbIe U Oeanbie (@ Oonbme 1).
OoOoramennple 1 OoraTble CMECH XapaKTEpU3YIOTCS HEIOCTAaTKOM BO31yXa, B OOCIHCHHBIE U
OemHble — M30BITKOM BO3/yXa.

['oproune cMmecH BOCIIAMEHSIOTCS TOJBKO B OINPENENCHHBIX NpeAenaXx HW3MEHEHHS HX
cocTaBa. JTH IpeJiesibl MOTYT ObITh BhIpaXeHbI K03(puiimeHTOoM M30BITKAa BO3/1yXa M HA3bIBAIOTCS
npesienaMi BOCIUIAMEHSIEMOCTH CMecei, KOTOpbIe Ui OCH3MHOBBIX TOPIOYMX CMECEH OICHUBAIOT

opueHTupoBoyHO @& = 0,4—1,4. B 3aBUCMMOCTH OT WM3MEHEHHUS BHEIIHHMX YCJIOBHH, TJIaBHBIM
00pa3oM HaYanbHOW TEeMIIepaTyphl, MPEAENbl BOCILIAMEHSIEMOCTH CMECed MOTYT HECKOJIBKO OT-

KJIOHATHCA OT YKa3zaHHbIX 3HaueHui. Hanpumep, npu 0°C a =0,53—1,23, npu 100°C a =0,4-1,6.

Ha mpenensl BocIiaMeHsIeMOCTH CMeCEi BIHUSET TAaKKe KOJIMYECTBO OTPaOOTaBIIMX Ta3oB,
OCTaBIIUXCS B MIJIMHAPE ABUTATENS MTOCIIE 3aBEPIICHUS TaKTa BBITyCcKa. OCTaTOYHBIE Ta3bl CYKAIOT
MIpeIeIibl BOCTUIAMEHIEMOCTH CMECEH.

CocTtaB TroproYMX CMeceil OKa3blBa€T HEMOCPEICTBEHHOEC BIUSHUE Ha MOIMHOCTh U
SKOHOMUYHOCTbH JIBUTATENISI U CUIILHO 3aBUCHUT OT PEeKHMMa PaOOTHI IBUTATEIIA.

Jst paGoThbl ABUTaTeNIsi B PEXKUME XO0T0CHIO20 X004 WU MAIbIX HAZPY3KAX, T. €. TIpU
CHJIBHO MPUKPBITON JIPOCCEIIBHON 3aCIIOHKE, Jydllle BCEro UMETh 00orameHHyo cMech. [Ipu aTux
YCIIOBUSX PAaCIbUIMBAHUE M UCIIAPCHHE TOIUIMBA B KapOIOPATOpe yXYAMIAIOTCS BCIECICTBUE MAJbIX
CKOPOCTEH BO3AYIIHOTO MOTOKa B nuddyzope. Kpome Toro, ¢ mpuKpeITHEM IPOCCETBLHON 3aCIOHKH
YBEIMYMBACTCS KOJMYECTBO TMPOAYKTOB B I[HMIUHAPE, KOTOPHIE OCTAIOTCS TaMm  TOCHe
MPEAMIeCTBYIONMEro padodero mukiaa. UToObl CKOMIEHCHPOBATh 3TOT HEJAOCTATOK, HEOOXOIUMO

CMeCh CHeNaTh 3HAUYUTEIbHO obOoramieHHOW (& = 0,65—0,75). B 3Tux ycmoBusx oOoraimieHHas
cMech OyIeT crocoOCTBOBAaTh HAIC)KHOM paboTe ABUTATEIS.
B pexxumax paOboThl ABUraTelNsi HA CPEOHUX HAZPY3KAX TIPEATIOUTUTEIHHO TOTOBUTH TOPIOYYIO

cMmech 0obeqHeHHoro cocrasa. Ilpu obeanenun cmecu 10 kodpduuueHTa H30bITKA BO3AyXa O =
1,1—1,15 (mo 16—17 kr Bo3ayxa Ha | Kr TOIUIMBA) YBEJIWYUBAETCS MOJIHOTA CTOPaHUsI CMECH, HO
CKOpOCTh CrOpaHHs M KOJIMYECTBO BBIIEIMBILIETOCS TEMja YMEHBIIAIOTCS, YTO MPHUBOAMT K
CHIDKCHUIO JABJICHUS Ta30B B LWJIMHIApaX, a CJIEJOBATEIbHO, U MOLIHOCTU naBuratens. OnHako
SKOHOMHYHOCTh JIBUTATENs B 3TOM Cllyyae BO3pacTaeT, TaKk Kak TOIUIMBO CropaeT Hauboiiee MoJHO
U B MEHbIIEM KonndecTBe. Ho MOCKOIBKY COBpeMEHHBIE ABHTATENH paboTaioT OONBIIYI0 4YacTh
BPEMEHU C HEMOJIHOM MOIIHOCTBIO, TO 00ETHEHHAsl CMECh SBJIsIETCsl HauboJsiee MoIXOASIIEH.

Ecnu roprouas cmech Oyaet o0enHATbCs 10 Oonbiux 3HaueHuit (o = 1,2—1,3), To ckopocTh
€ro CropaHusi YMEHbIIIAETCSI OUYE€Hb CHJIBHO. JTO CYIIECTBEHHO CHIIKAET MOIIHOCThH JBHUTATeNs, a
IpY AajdbHEeWIeM 00eJTHEHNU MOXKET HACTYIHTh MPeel BOCIIaMEHsIeMOCTH cMecH (@ =1,4), korna
JBUTATENh HE CMOXKET paboTaTh COBCEM.



B HEekoTOpBIX yCI0BUSIX HEOOX0/IMMa KpaTKOBPEMEHHAsI paboTa IBUTATENS C MAKCUMATLHOU
Hazpy3kou (IBWKEHHE C MaKCHUMAJIbHOW CKOPOCTbBIO, NMPEOJ0IEHNE KPYThIX MOABEMOB U T. 1.). B
TaKUX CIlIydasix, IpeHeOperas SKOHOMUYHOCTbIO, IPUMEHSIOT O0OTaIllEHHYIO CMECH.

[Ipu oboramennn cmecu no 3HadeHwid o =1—0,9 CKOpPOCTh cropaHusi roprouyeil cMecu

Bo3pacraer. HaumbGonpmas cKOpocTh cropanusi mnosydaerca npu o =0,9, 4To cOOTBETCTBYET
npubimsuTenbho 13 Kr Bo3ayxa Ha 1 Kr TorummBa. Takoe COOTHOLIEHHE TOIUIMBA U BO3/1yXa B CMECH
obecreunBaeT NoIydeHne HanOomblel MomHoCTH aBuraresnd. OHaKo CropaHue TOIUIMBA B 3TOM
ciyyae OyleT HEMONHBIM, M SKOHOMHYHOCTH paboOThl ABHrarens ymeHbluTcs. Iloctymienue
o0OrameHHOH CMecH TMO03BOJIAET IOJyYUTh HAMOOJBLIYI0O MOIIHOCTh JBUIaTeNsd, KOTOpas
UCTOJIb3YETCs TOIBKO MPH ONPEENCHHBIX, CPABHUTEIIBHO KOPOTKUX 110 BPEMEHHU PEXUMAX PaOOTHI
nsurarens. [lostomy mpuMmeHeHHe OOOraleHHBIX CMECEM HE BIIMSET CYIIECTBEHHO Ha pacxoj
TOIJIMBA JIBUTATENIeM, HO 3HAYUTEIbHO MOBBIIIAET F3PPEKTUBHOCTD €0 PAOOTHI.

Ecnu roprouas cmech Oyner oOoramiatbest o 3Hauenuit o =0,6—0,5 (Ooraras cmech),

HETIOJHOTA CTOPaHMs YBEIUYUBAETCS OueHb CHIbHO. [Ipu koaddunmente n3dbiTKa Bo3ayxa a =0,4
WU COJEP)KaHMM BO3IyXa B CMecH MeHee 6 Kr Ha | Kr TommBa TOproYyass CMECh HE
BOCIINIAaMCHSICTCSI.

[Ipu nycke xonoonozo dsuzamensn yxyauarTcsl YCIOBHS 00pa3oBaHUs roprodeii cMecu. Bo-
MEPBbIX, OTCYTCTBYET IOJOTPEB BIIyCKHOI'O TPYyOONpOBOJAa, W CTEHKH LMIMHIPOB TaKXe HE
Harpetbl. Bo-BTOPBIX, CKOPOCTh OTOKA BO3ayXa uepe3 nuddy30p IpH MyCKe HEBEIIUKa, YTO TAKXKe
yxynmaeT paCHbIJII/IBaHI/Ie nu chapeHI/Ie TOIIJINBA. BBITeKaIOH_Iee n3 paCHI:IJII/ITCJ'I}I TOIIJINBO
JBIDKETCS B BHJIC TUICHKH IO TPYyOOINPOBOAY M B JKHJIKOM COCTOSIHUHM TIOMAJaeT B IUJIUHAPHIL.
HOBTOMy 1 CO3JaHusA CMCECH, KOTOpaSI MOXET BOCIIIAMCHATHCIA U I‘OpeTL, HpI/IXOIII/ITCSI
3HAYMUTENILHO YBEIMYUBATH KOJIMUECTBO TOTUIMBA B HEH.

W3BecTHO, 4yTO BpeMs IMyCKa JBUTATENs YMEHBIIAETCs ¢ oboramenueM cMmecu. [loatomy mpu
MyCKE JIBUTATENsI CMECh JOJKHA OBITh OY€Hb 00TaToM, YTOOKI 32 CUET HCTIAPECHUS HauboJee JETKUX

(dbpakumii TOIIMBAa TONY4YUTh TpeOyeMblii i BocIlaMeHeHus coctaB cmecu (@ =0,4).
[IpakTidecku Ha OJHY YacTh MAcChl TOIUIMBA JOJDKHO IPUXOAUTHCS ABE-TPU 4acTH Bo3ayxa. Ilpu
3TOM OOJbIIas 4YacTh TOIUIMBA MpPHU IyCKE 3aTpayMBaeTCsl HEMPOU3BOIUTENBbHO. TOIUIMBO, HE
IIPUHMMAIOIIEE Y4acTUsl B TOPEHMH, IONANAET B LMJIUHAPHI JBUraTells U UHTEHCUBHO CMBIBAcT
CMa3Ky, BBI3bIBas MOBBIIIEHHBIA U3HOC MOPIIHEH U UUIMHAPOB. [loaToMy mocne mycka aBurarens
HE00XO0AMMO Cpa3y YMEHbIIATh CTENEHb 000TaIEeHUs TOPIOYEH CMECH.

IIpu padore aBTOMOOMJIBLHOIO ABHUIaTe/si B YCJAOBHAX JABHKECHHMS 4aCTO NMPUXOAUTCH
DPe3K0 OmKpbleams OpoccenbHyI0 3ac10HKY Kapowpamopa. Takue ciay4am MOryT BCTPEeTHThCS,
HAmpuMep, NMpPU OOroHax M OBICTPBIX YCKOPEHUAX. Pe3koe OTKpPBITHE APOCCETbHOU 3aCIOHKHU
MIPOCTENIIEro KapOropaTopa BHI3bIBACT KPATKOBPEMEHHOE 00ETHEHHE CMECH, KOTOPOE OOBSICHIETCS
CJIEYIOIUMHU MTPUYNHAMH.

BHavane mpu NpUOTKPBITONW JPOCCENBHONW 3aCIIOHKE M YCTAHOBHBILEMCSI PEKUME PaOOTHI
nBUTaTens paspexxenue B auddysope cpaBHUTENBHO HeOosbmioe. Kak TONBKO apoccerbHast
3aCJIOHKa PE3KO OTKPBIBAETCS, ITO pa3pexeHne ObIcTpo Bo3pacrtaeT. IIpu 3TOM BO3ayX BCIEICTBHE
€ro MEHbIIEeW Macchl MO0 CPAaBHEHUIO C TOIUIMBOM, T. €. obnagas Oosblied MOJBUKHOCTHIO,
nojryyaetr OoJjbplliee YCKOpeHHEe W OyAeT NOCTymaThb B CMECHTEIbHYIO KamMepy B OoJblIeM
KOJHMYECTBE, T. €. CMeCh oOenHseTcs. DTOT mpolecc OyIeT UATH OO TeX MOp, MOKa CKOPOCTH
BO3/yXa Y TOIUIMBA HE BBIPOBHSIOTCSI.

Kpome pa3zHuIpl cKopocTeid Tpu pe3KOM OTKPBIBAHUM JPOCCENBHON 3aCIOHKH yXYIIIAIOTCS
yCJIOBHMS WCIIAPEHHs TOIUIMBA. B 3TOM ciyyae 3a JApOCCENBbHOM 3aCIIOHKOM pPa3pesKeHHE
YMEHbILIAETCsl, TOIJIMBO HE YCIEBAET UCHAPATHCA, U €ro Hanbojee KPYINHbIe KamelbKd HAaYMHAIOT
ocelaTh Ha CTEHKaX BITyCKHOTO TpyOompoBoaa, 00pa3ys IIeHKY OOJbIoi TonmuHbl. B pesynabrare
cmech obenusercs. ObeqHeHne cmecu OyAeT MPOUCXOIUTH IO T€X MOp, MOKa IVIEHKAa He JOCTUTHET
TOJILIVHBI, COOTBETCTBYIOILLEH YCTAHOBUBILIEMYCS PEXKUMY.

BrnusiHrEe pe3Koro OTKPBITHUS APOCCENHHOM 3aCIIOHKHA TPOCTEHIEro KapOroparopa MOXKET
XapaKTepu30BaThCs TAaKUMHU TPU3HAKAMU: TOSABISAIOTCA nepedou B paboTe JABUraTesns, XJONKU B
KapOroparope 1 Aake BO3MOKHa OCTAaHOBKA JIBUTATEJIS.
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Taxum 06p3,30M, AJI YIIYy4YIICHHUA NTPUEMHUCTOCTH ABUIAaTCIIsA, 4 TAKXKE I YCTPAaHCHUSA BCCX
HapYIICHUH, KOTOPBIMH COMPOBOXIAETCS paboTa JBUTATENS MPH PE3KOM OTKPBITHH JIPOCCEILHOU
3aCJIOHKH KapOroparopa, HE00X0IMMO KPaTKOBPEMEHHOE 000TallleHHe TOPIYei cCMecH.

B 3akiroueHue MOKHO CKa3aTh, YTO Ui KaXKJOTO XapaKTEPHOTO peKUMa pabOThI JBUTATEIIS
HEOOXOIMMBI CTPOTO COOTBETCTBYIOIINE €My TOPIOYHE CMECH:

- TIpH MyCKe XOJOHOTO ABUTATEINS CMECh I0DKHA ObITh oueHb Ooraroit (a0 =0,5—0,4);

- Ha XOJIOCTOM XOJy—3Ha4uTeNIbHO oOoramieHHoi (& =0,65—0,75);

- Ha CpEJHUX Harpy3kax IpH OTKPBITUM JpoOccelbHOM 3acinoHku 10 80% ee xoza -
obennenHoi (a0 = 1,1—1,15);

- Ha MOJIHOM MOIIHOCTH, ITPH MOJITHOM OTKPBITHH JPOCCEIBHOM 3aCIOHKH, - 000TaIeHHon (o =
0,8—0,9);

- IIpH PE3KOM OTKPBITUH JIPOCCENBHON 3aCIIOHKH CMECh JIOJIKHA MOTy4aTh KPAaTKOBPEMEHHOE
oboramenue (@ = 0,8— 0,9).

XapakTepucTHKA KapOIOpaTopoB

[Ipocreitmmii kapOropaTOp Ha JABUTATEISAX aBTOMOOMIICH NMPAKTHUECKH HE UCIOJIB3YETCs, TaK
KaK HMMEET CEphe3HbIe HEIOCTATKH, TJIaBHBIA K3 KOTOPHIX 3aKIIOYaeTcs B TOM, YTO OTOT
KapOopaTop HE MOXKET H3MEHATh COCTaB IMPUTOTOBISEMOM CMECH IMpPU H3MEHEHHH PEXKUMOB
pabotbl nBurarens. s oueHKH pabOThl KapOIOPATOPOB HCHONB3YIOT (YHKIMOHAIBHYIO
3aBHCUMOCTh MeEXIy KOA(P(UIMEHTOM H30bITKA BO3JyXa U CTEMEHBIO OTKPBITHUSA JIPOCCETbHON
3aCJIOHKHU.

Ha puc. 4 mnpuBeneHsl 3aBUCMMOCTH HU3MEHEHHUS COCTAaBOB CMECH OT €€ KOJHYeCTBa,
MOCTYNAIOMIET0 B JBHUTaTeNlb. M3 pacCMOTpeHHs] ATHX 3aBUCUMOCTEH MOXHO 3aKIIOYUTh, YTO
koa(hpurmeHT n30bITKa BO3ayxa, 00eCIeunBaeMblid MPOCTEHIIIMM KapOOpaTOpoOM, YMEHBIIIACTCS IO
Mepe pocTa pacxoja CMecH. DTO O3HayaeT oOoramieHHe Toprouyeil cMecH IMpH yBEIUYEHUH ee
MOCTYIUIEHUsT B JABUrarenb. OOoramieHne roprodei cMecu B TpocTeliieM KapOrwoparope mpu
YBEJIMUEHUH €€ TI0J]a4H B JIBUTATENb OOBSICHSIETCS TEM, YTO B ATOM CIIydae APOCCENbHas 3aCIOHKA
OTKpPBIBACTCSl Ha OOJBIIMI YroJl U yBEIMYUBACTCS TOTOK Bo3ayxa depe3 nuddy3op kapOroparopa.
DT0 BBI3BIBACT yBEIWYCHHE pa3pekeHus B quddyszope u 0ojee MHTEHCUBHOE MCTEYCHHE TOTUIMBA
U3 PacMbUIMTENS, B pe3yJIbTaTe 4Yero cMech 000TramaeTcs.

Jis HopManbHOM paboThl ABUraTenss HEO0OXOAMMO, HA00OpOT, MPH YBEIMYCHHU I0Aa4YH
CMeCH B JIBUTATeNlb OOCTHATH €€, MPH IMOJTHOM mojadye—oboramats (kpuBas 2). CienoBarenbHO,
XapaKTepUCTHKA TpOCTeHIero kapOopartopa u Tpedyemas XapaKTEpPHCTUKA COBEPIIEHHO
MpOTUBOTIOIOKHEIL. COBMajieHue MX B TOYKE A TOBOPUT O TOM, YTO MPOCTEHIIHA KapOropaTop
MOXKET O0ecTHeunuTh TpeOyeMbIi COCTaB CMECH IHUIIb I KaKOro-TO OTPAHHMYEHHOTO pPEKHUMa
nBurarens. B cioyuyae MeHbBIIEro OTKPBITHS APOCCENBHOM 3aciloHKH KapOropaTtop Oyner naBaTth
nepeoO0eIHEHHYI0 CMECh, PH  OOJIBIIOM OTKPBITHH—IIEPEOOOTaAIEHHYO.

[TpuunHOil TepeoOeTHEHNsST CMECH TIPH MaJIOM OTKPBITHH JPOCCETHHOM 3aCIIOHKH SIBJISICTCS
yYMEHbBIIIEHHE paspexeHus B Auddy3ope, Tak Kak CKOPOCTh TMOTOKA BO3AyXa Mamaer. Mamoe
paspekeHre He oOecreyrBaeT IMOAHATHS TOIIMBA /10 YCThSl PACHBUIMTENS U IMPEOJOJICHUS €ro
MOBEPXHOCTHOTO HATSHKCHHs. BceiencTtBue 93TOro MOCTyIUIGHHE TomwmBa B auddys3op
IpeKpalaeTcss W JBUraTellb B PEXHMME XOJOCTOTO XOJa MPH MaJoOM OTKPBITUU JIPOCCETbHOMN
3aCJIOHKHU TepecTaeT paboTarh.

N3 paccMoTpeHusi XapakTEpUCTHKU TMPOCTeiIero kaporopaTopa (kpuBas 1) Takke BHIHO,
9TO KapOroparop He oOecrmeuynBaeT HEOOXOTUMOro OOOTalleHHs CMECH B Cllydae pa3roHa
aBTOMOOWJIS TMPU PE3KOM OTKPBITHMM JAPOCCETHHOW 3aciIOHKH. B HayanbHBI MOMEHT HpPHU 3TOM
MPOU30HAET O0CTHEHNE CMECH, TaK KaK BO3AYX UMEET OONBIIYIO MOJBMKHOCTH, YEM TOILTUBO, H
YCTPEMUTCSI B CMECHUTEIbHYIO KamMepy B OOJbIIOM KoyindecTBe. BMmecTo yBenndeHHs] 4acTOTHI
BpAIlICHUsI KOJIEHYATOTO Bajia JBUTATENS MOXKET MPOU30UTH «IIPOBA» B €ro paboTe WM MOJHAS
OCTAaHOBKA.
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Puc.4. I3menenue kos¢¢uirenta n30bITKa BO3ayXa OT KOJIMYECTBA CMECH, TOCTyHAIOIEH B
JIBUTATENb:
1 — xapakTepucTHKa MpocTeiiero kaporopaTopa;
2 — TpebyeMasi XapaKTepHCTHKA.

[Ipy mycke XOJOAHOTO JBUTATENs B LIMIMHAP AOJDKHO MOCTYNAaTh OOJIBLIOE KOJUYECTBO
roprodeii cMecH, oOpa3yromielcss W3 JIETKOUCHIAPSIIOMIMXCSA (PPaKIUid TOILIMBA. JTO JOCTUTACTCS
OYCHb CHJIBHBIM OOOTallleHMeM CMECH IojJaueil B CMECUTENbHYI0 Kamepy KapOroparopa 00JIbIIOro
KoJuuecTBa ToruBa. OnHaKo mpocTeimuii KapOropaTop He MOXKET 00ECIIEYUTh 3TOr0 TPeOOBAHMUS,
TaK KaK Ha MaJOW 4acTOTe BpalLEHHs KOJIEHYATOro Bajia MpH Mmycke B n1uddys3ope Oyaer HeqocTa-
TOYHOE pa3peKeHUeE.

UYmoovr obecneuumsv pabdomy oOeucamens 60 6cex pedxdcumax 3IKCHAyamayuu, 6
npocmeiiwiuii Kapowpamop 6600am OonojHumenvHvle ycmpoicmea. Takumu ycmpoiicmeamu
AGNAIOMCA:

- CUCTeMa XOJIOCTOTO X0A4,

- cHCTeéMa KOMIIEHCAllMM CMECH WIH IUIaBHAs JO3UPYIOLIasi CHCTEMA,
- BKOHOMam3ep U 3KOHOCTAT,

- YCKOPWTEIbHBIN HAcoC,

- IyCKOBBIE IPUCIIOCOOIEHUS.

Bce mpucnocobnenust 1 ycrpoiicTBa, obecneunBaromiie HeOOXOAUMBIM COCTaB CMecH JUIs
pPa3IMYHBIX PEKMMOB pabOThl JBUTATeNs, Ha3bplBalOT Jo3upyromumu. Kpome nosupyromux
YCTPOMCTB KapOIOpaTopbl HMEIOT pa3iMyHble BCIOMOTraTelbHbIE MPUCHOCOONIEHHUs, aBTOMa-
TU3HPYIOIIKE YIIPaBIeHUE KapOIOPaTOpPOM U JIBUTATENIEM.

Jo3upyroniue ycTpoiicTBa KapOropaTopa u NPUHLIMI UX 1eHCTBUS

I'nasnaa oo3upyrwwaa cucmema (I'/[C) npencraBiuser coboit cmeceobpasyroiee
YCTPOMCTBO  TpocCTeiero  kapOmoparopa ¢ JONOJHUTENBHBIMH  KOPPEKTHPYIONIMMHU
npucrocobnennssMu.  OHO — oOecrieyrMBaeT  HMCIPABICHUE  XAPAKTEPUCTHKH  MPOCTEUIIETO
KapOroparopa 1o TpeOyemoil mpu paboTe JBUTATENsl HAa CPelIHUX Harpys3kax. J[ms saToro B cocraB
[JIaBHOTO J03MPYIOIIETO YCTPOMCTBA BKJIIOYAETCS CHCTEMAa KOMIIEHCALlMM CMECH. JTa CHCTeMa
o0OecreunBaeT MOCTENEHHOEe OOEIHEHUE CMECH MpH MEepexoje OT MajblX Harpy30K K CpeIHUM
(KoMmeHcanus CMECH).

CoBMECTHO ¢ SKOHOMAM3epOM WIIM SKOHOCTATOM TJIaBHOE JO3UPYIOIIEe YCTPOHUCTBO paboTaeT
IIpU TIOJHOW MOIIHOCTH ABUTATENsl C MAaKCHUMaJbHBIM OTKPBITHEM JpOCCENbHOM 3acioHku. Ilpu
MaJblX Harpy3kax IJIaBHOE TO3UPYIOILIEE YCTPOMCTBO uepe3 IIIaBHBIN JKUKIEP MOJAET TOILTUBO B
JO3UPYIOUIYI0O CUCTEMY XOJIOCTOro Xoaa. Takum o0pa3oMm, IJIaBHOE O3UPYIOLIEE YCTPOMCTBO
KapOroparopa obecrnieunBaeT paboTy ABUTATENS MPAKTUYECKH BO BCEX Yallle BCETO BCTPEUYAIOIINXCS
pexumax. Yepe3 Iy1aBHOE JO3UPYIOLIEE YCTPONMCTBO PACXOIyeTCsl HauOOJIbLIEE KOJIMYECTBO
TOTLIINBA.
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B coBpeMeHHBIX KapOropaTopax peryJMpoBKa COCTaBa TOpPIOYEH CMECH, MPHUTOTOBIISIEMOU
[JIaBHBIM  JIO3UPYIOIIMM YCTPOWCTBOM, OCYILECTBISETCS IPEUMYIIECTBEHHO ITHEBMAaTHYECKUM
TOPMOXKEHHEM TOIUIMBA. OJTOT CMOCO0 UIIMPOKO TPUMEHSETCS U3-32 BBICOKOIO KadecTBa
pacnbUIMBaHMs TOIUIMBA B BO3AYIIHOM IOTOKE M IMPOCTOTHI MCIOJHEHHUS CHCTEMBI KOMIIEHCALMH
cMmecH. [l ynydineHusl mpoliecca cMeceo0pa3oBaHUs IIAaBHOE JI03UPYIOIIEE YCTPOHCTBO MOXKET
UMETH JIBa WM Jaxe Tpu nuddysopa.

PaboTaeT rnmaBHOE M03MpYyIOIIEE YCTPOHMCTBO C MHEBMATUYECKUM TOPMOXKEHUEM TOIUIMBA
(puc. 5) caenyromum obpa3zoM. ToOmIMBO U3 MOIUIABKOBOM Kamepbl | MmocTymaeTr yepes IaBHbBIN
KUKJIEp 5 B pacnbpUiuTeNb 4. PacnbpliuTenb COEIUHEH 3MYJbCUOHHBIM KaHAJIOM 3 ¢ BO3AYIIHBIM
KHUKJIEPOM 2 KOMIEHCAlMOHHON cucteMbl. Korna apurarens He paboTaeT, TOIIMBO B MOIJIaBKOBON
KaMepe, paclblInTeNIe U AMYJIbCHOHHOM KaHajleé HaXOAUTCS Ha OAMHAKoBOM ypoBHe. Ilpu pabore
nsuratens B augdy3ope co3gaercs pa3pekeHHe U TOIUIMBO HAYMHAET BBITEKATh U3 PACHbLIMTEINS.
[Ipn 5TOM ypOBEHB €ro B 3MYJbCHOHHOM KaHalle NOHMKaeTcs. 110 mMepe OTKpBITHs ApOCCenbHON
3acJIOHKU paspexeHue B auddysope eme Ooiblie Bo3pacTaeT. ITO BBI3BIBAET IMOJIHBIA pacxon
TOIIMBA U3 AMYJIbCHOHHOTO KaHaJla U Yepe3 BO3YIIHbIH kukiep 2 B TpyOKy HAUMHAET MOCTyNaTh
BO3IyX. BciencTsue 3TOro yMEHBIIAETCS Pa3peXEHUE y TJIABHOTO JKHUKIIEpa, TOPMO3UTCS
UCTEUEHUE TOIUIMBA 4Yepe3 paclbUINTENb M 0o0paszyercss aMylibcusa. B pesynbrare Koau4ecTBO
TOIJIMBA B CMECH YMEHBIIAETCS U CMECh 00€THSIETCS.

KOHCTpyKTUBHOE HUCIHOJHEHHE CHCTEMBl KOMIIEHCAI[MM CMECH B TIJIABHOM JIO3UPYIOLIEM
YCTPOMCTBE MOXKET HECKOJBKO OTJIMYAThCSA 10 CPAaBHEHUIO C ONUCAaHHOM. Tak, B HEKOTOPBIX
KapOropaTopax dMYJIbCHOHHBIN KaHaN 3 JEa0T HAKJIOHHBIM, @ HE BEPTUKATBHBIM. DTO HECKOJIBKO
HOBBIIACT YPPEKTUBHOCTh MHEBMATUYECKOTO TOPMOKeHUs. KpoMe Toro, sMynbCHOHHBINA KaHal 3
BBIMIOJHAIOT B BHJE TPYOKH, pacIOJIOKEHHONM B HMYJbCHOHHOM KOJIOJIE, YTO IIOBBIIIAET
9MYJIbCUPOBAHNE TOILJIUBA.

KapOroparopbl, BBIIOJHEHHBIE IO PAaCCMOTPEHHOW CXEME TJIABHOTO JIO3UPYIOLIETO
YCTPOMCTBA, PEryaupylOT U3MEHEHHEM IIPOXOIHBIX CEYEHWM TJIaBHOTO M BO3LYILIHOTO >KMKJIEPOB.
VYBenuyeHue MPOXOJHOTO CEUEHHs] BO3AYIIHOTO JKUKJIEpa CIIOCOOCTBYET HapacTaHWIO Kod(pdu-
1MeHTa n30bITKA BO3/IyXa, T. €. 00 THEHHUIO
CMECH, YBEIMYCHHE NPOXOJHOTO CEYEHHUs TJIABHOTO >KUKJIEpa BBI3BIBAET OOOTAICHHE CMECH.
Camplii BBITOJHBI COCTaB CMECH JJIsl XapaKTEPHBIX PEXKHUMOB paOOThl JIBUTaTeNs AOCTUraeTcs
COBMECTHBIMHU JICHCTBUSMHU TJIaBHOTO JO3MPYIOLIETO YCTPOMCTBA M CHCTEMBI XOJOCTOTO XO0a
KapOroparopa.

Puc. 5. Cxema riaaBHOro JO3UPYIOUIETO YCTPOMCTBA C THEBMATUYECKUM TOPMOKEHUEM TOILIMBA!
[ — nomaBkoBas KaMmepa; 2 — BO3AYLIHbBIN )KUKIIEP; 3— AIMYJIbCUOHHBIN KaHall; 4- paclbUINTENb;
5 — IJIaBHBIN KUKIIED.

CoBpeMeHHbIe KapOIOpaTopbl UMEIOT B OCHOBHOM CXOXKHE JO3MPYIOIIHE CHUCTeMBbI (puc. 6).
Onu conepxart 0omnpiIoi 7 1 Manblid 2 nuddy30psl, pa3MenIeHHBIE B TIIABHOM BO3AYIIHOM KaHale
3, TIaBHBIA TOIUIMBHBIN KHUKJIEp &, COOOIIEHHBIH C TMOIJIABKOBOW KaMepodl 7 U SMYJIbCHUOHHON
TpyOKOif 6 C OTBEPCTUAMH, Pa3MEIICHHON B SMYJIHCHOHHOM KOJIOAIE 9, BO3AYIIHBIN KUKIEP 5 U
paclbUIUTEND 4, BBIXOASAIINN B I1aBHbII BO3yIIHBIN KaHAT 3.
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Puc. 6. I'maBHas no3upyrormias cuctema

[TocTosiHHBIN cocTaB roproyeil cMecu oOecreunBaeTcs Iy TeM MHEBMaTHYECKOI'0 TOPMOKEHHUS
TOIUIMBA C MOMOILBIK BO3AYIIHOTO KHKJIEpa 5, paClOI0KEHHOIO B BEPXHEH YaCTH AMYJIbCHUOHHOU
TpyOku 6. IIpu OTKpbIBAaHMM JPOCCETBHOM 3aCIIOHKM BO3AYX MOCTyHaeT HEe TOJIBKO uepe3 audpdy-
30pbl 7 U 2, HO ¥ 4Yepe3 BO3AYILIHBIN )KUKJIEP 5 B AMYJIBCHOHHYIO TPYOKYy O M TEM CaMbIM CHUXKAeT
pa3pexxeHue y TOIUIMBHOro ukiepa 8. Uem Bblme paspexxenue B auddysope kapOroparopa, TeM
00JIbIlIEe TPOXOIUT BO3yXa Yepe3 KUKIEP 5 U TeM OOJIbIlle TOPMO3ZUTCS UCTEUEHHUE TOIUINBA U3 T10-
IJIaBKOBOM KaMephl.

Cucrema He WMeeT TMOJBMXXHBIX JJIEMEHTOB, I[OITOMY OHa O0JaJaeT JOCTaTOYHOMN
cTaOUIIBHOCTHIO B paboTe KapOropaTopa.

['maBHas no3upyrolas cuctemMa ABYyXKaMEpHbBIX KapOropaTopoB (pUC. 7) COAEPIKUT TIIaBHbIE
TOIJIMBHBIE JKUKJIEPbl 7 U 3, 3arinyliku /2, pa3MelleHHble B HUKHEH YacTH MOIJIaBKOBOW KaMephl
2 ¥ CcOOOILIEHHBIE C AMYJbCUOHHBIMHU KOJOJLIAMH, B KOTOPBIX KOHLIEHTPUYHO C 3a30pOM yCTa-
HOBJIEHBI 3MYJIbCUOHHBIE TPpYyOkH 3 u 7. TpyOKH NpencTaBisiioT cOOOW MOJbIE 3aKPHITHIE CHU3Y
UWIMHIPBI, UMEIOUINE paJualbHble OTBEPCTHS HA pPA3lIMYHOM BbICOTE. [J1aBHBIE BO3/YIIHBIE
KUKJIEPHI 4 U 6 yCTaHABJIMBAIOT MPEUMYILIECTBEHHO Ha/l SMYJIbCHOHHBIMH TpyOKamu. Pacnbuinrenu
BBIMIOJIHEHBI B ManbiXx 1ud@y3opax 5 u cHaOXeHBbl KaHAJaMH TIOABOJA TOpPIOYEH CMECH.
JlpoccenbHble 3aCIOHKH /4 U 15 COOTBETCTBEHHO NMEPBUYHON M BTOPUYHON KaMep KHHEMATUYECKU
CBSI3aHBI MEXly COOON TakuM 00pa3oM, 4TO BTOpas Kamepa BCTYIAEeT B pabOTy MOCIe OTKPhIBAHUS
TIepBOH 3aCIOHKHU Ha 2/3 ee xoja.

[Tpu HeGOIBIIIOM OTKPBIBAHUH JPOCCETBHBIX 3aCIOHOK pa3pexenue B 1uddy3opax HEBEIUKO,
[I0O3TOMY OHO He 00€CIeUrBaeT MOBBIICHUS YPOBHS TOIUIMBA B KOJOLAX, a CIEJOBATENIbHO, U €T0
nojady K pacmnbuintento. TornuBo yepe3 GuiabTp 9 M TOIUIMBHBIA KinamaH /(), KMHEMAaTUYEeCKU
CBSI3aHHBIN C TMOIJIaBKOM [/, TIOCTYIAeT B IMOIUIABKOBYIO Kamepy, COOOIICHHYIO Yepe3 OaraHCH-
pPOBOUHYIO TPYOKY (KaHai) § ¢ BXOAHBIM MaTpyOkoMm kapOropatopa. B nanpHeiimem TOImBo u3 mno-
IJIABKOBOWM KaMmephl 4epe3 KUKjiepbl / W 13 TOCTynaer B 3MYJbCHOHHBIE KOJOALBI, T
CMEIINBAETCS C BO3IYXOM, M Yepe3 paclbUIUTENIH MOCTynaeT B Manble auddy3opsl kapOropaTopa.
I'maBHast [o3upyromas CUCTEMAa UMEET HIMPOKHE BO3MOXHOCTH Ul 00OTralleHus] TOprovYei CMECH.
OpHako B psAle CIy4aeB Ha peXUMax OONBIIMX HArPy30K OHA HE 0OecredrMBacT HEOOXOMMMBIN
cocTaB roptoueid cmecu. C 3TOM LIEJIbI0 TPUMEHSIOT IOMOJHUTENIbHBIE YCTPOMCTBA.

2 3 4 5 s\ 7 8 9
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Puc. 7. I'maBHas no3upyroiias cucTemMa AByXKaMEPHBIX KapOropaTopoB

%13 12

[Tpu padore I'’JIC Bo3ayx 4epe3 TIIaBHBINA BO3AYIITHBIN KUKJIEP 7 TOCTYNAET B OMYJIbCHOHHBIC
TPpyOKH, pa3MELICHHbIE B AMYJIbCHOHHOM KOJOZIIE.
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Puc. 8. OmynbcuonHnas TpyOka

OMynbcHOHHas TpyOka (puc. 8) COOEPKUT KOPHyC 4 ¢ BBIXOJAHBIMU OTBEPCTUAMU 2 U
[EHTPaJIbHBIM KaHAJIOM 5, TOCaAOYHBIH [ W YyIUIOTHH-TeNBbHBIH 3 Oypruku. KopoTkas
AOMYIIbCUOHHAS TPyOKa, pa3MelleHHas B KOJOJIE BTOPHUYHON KaMepbl, COAEPKHUT YeThIpe psiia
OTBEPCTHHL, a JUIMHHAS (B IEPBUYHON) — TISITh.

Cucmema xonocmozo xooa (CXX) obGecneunBaeT paOOTy nBHUrareiss 0e3 Harpy3Kd Ha
XOJIOCTOM X0y, HapuMep MPU OCTAaHOBKE aBTOMOOMIIA. UTOOBI MepeBECTH ABUraTeNlb Ha XOJIOCTOM
XO/[l, IPOCCEIbHYIO 3aCJIOHKY 3aKpbIBAlOT U ATHUM YMEHBIIAIOT KOJIMYECTBO rOproYei CMECH, KOTO-
pas moctynaet B UWAHHIAPHL [Ipu sTom paspexenue B nud@dy3ope U yCThsl pacHbLIUTENs MaaeT,
YTO NPUBOJUT K MPEKPAIICHHUIO pabOThI INIABHOTO JO3UPYIOIIEr0 yCTPOCTBA.

Ha puc. 9 npuBegeHa cxemMa CHUCTEMBI XOJIOCTOIO XO0/a, B KOTOPYIO TOIUIMBO TMOCTYMAeT W3
riaBHoro xukiepa /7. Ilpu manoil yactoTe BpalleHHUs] KOJIEHYaTOro Baja JpOocCeabHasl 3aCIOHKa
3aKphITa U 3a HEH oOpasyercs Oosbmioe paspexxkenue. [log aeicTBHEM ATOTO  pa3pesKeHHs
TOIUIMBO MPOXOAUT Yepe3 IVIaBHbIN >kKUKiIep /] B rOpU3OHTAJIbHBIN KaHai /() U yepe3 TOIJIUBHBIN
KUKJIEp 3 XOJIOCTOTrO X0J1a MOMaJacT B AMYJbCHOHHBIA KaHal 4. B Hauane 3MyJIbCHOHHOTO KaHaJla
YCTaHOBJIEH BO3JYIIHBIN KUKIEP 2 XOJOCTOIO X0/a, Yepe3 KOTOPBI MOJAETCS BO3AYX B CUCTEMY
XO0JIOCTOTO  Xona. Bo3myx, mpoiias uepe3 KUKIep 2, CMEIIMBAETCS C TOIIMBOM W OOpasyeT
AMYJIBCUIO, KOTOpas IO 3MYJIbCUOHHOMY KaHaly IOABOJUTCS K OTBEPCTUSAM 5 M 7 B CTEHKE
CMECUTEIBLHON KaMephl.

TouHOE pacno0KEHUE OTBEPCTHI OTHOCHUTEIBHO IPOCCENIBHON 3aCIOHKH WIPAET BAXKHYIO
poiib B oOpa3oBaHMM Toprove cmecu. [Ipw MOTHOCTBIO 3aKPBITON APOCCETBHOM 3aCIOHKE
OTBEPCTUE 7 HAXOIUTCSI HECKOJIBKO HHMIKE, & OTBEPCTHE 5 HECKOJBKO BbIlIe €€ Kpas. [loaTtomy npu
paboTe aABUrarensi Ha XOJOCTOM XOJy OAMYJbCHSl OyJeT MOCTynaTb B 30HY HauWOOJBIIETo
pa3pekeHus, T. €. MOJ JAPOCCEIbHYIO 3aCIOHKy M d4epe3 oTBepctue 7. Yepe3 orBepcTHe 5 B
ASMYJILCUOHHBIN KaHaJ MPUMEIINBAETCS BO3yX, YMEHbUIAIOIINHA pa3pekeHre B CUCTEME XOJIOCTOrO
Xoja.

Kak Tonpko qpoccenbHyI0 3aCIOHKY MPUOTKPBIBAIOT, YEPE3 OTBEPCTUE S IMYJIbCHS HAUUHAET
MOCTYTIaTh B CMECUTENIbHYIO KaMepy, TEM CaMbIM He JIOIyCKaeTcs epeoOeJHEHuEe CMECH B TIepBbIe
MOMEHTBI OTKPBITHUS JPOCCEIbHON 3aclOHKM U OOEeCHeurBaeTcs IUIaBHBIA TIepeBOj pabOThI
JIBUTATENS C MAJIOM 4acTOTHI BPAILIEHHs] KOJIEHYATOIO BaJla MPU XOJIOCTOM XOJI€ HA PEXHUM CPEIHUX
Harpys3oK.

KonuuecTBo aMyJibCcuy, MOCTYNAIOUIEHN MO APOCCENbHYIO 3aCIOHKY, PETYIUPYIOT BUHTOM 6,
YCTaHOBJICHHBIM B KaHaje 4. [Ipu 3aBepThIBaHMM BUHTA €r0 KOHYC YMEHBIIIAET MPOXOJHOE CEYCHHE
OTBepCTUSl 7, W3MEHSSI COCTAaB CMECH. PeryianpoBOYHBIM BHUHT 6 OOBIYHO HA3BIBAIOT BHUHTOM
KauecTBa cMecd. KonndyecTBO MocTymaromeil B HUIMHAPBI TOpIoYeil CMECH PEryJIpyIoT TaKxke
BUHTOM 9, TNpu BpalleHUM KOTOPOTO M3MEHSETCS IOJIOXKEHUE JPOCCEIbHON 3aciloHKu 8.
PerynupoBouHbIii BUHT 9 Ha3bIBalOT BUHTOM KOJIMYECTBA CMECH.
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Puc. 9. Cxema cucreMbl X0JI0CTOTO X0/a:
I — noraBkoBas Kamepa; 2 — BO3AYIIHBIM JKUKJIEp XOJOCTOr0 X0/a; 3 — TOIUIMBHBIN KHUKIJIEP
XOJIOCTOTO XO0Ja, 4 — SMYJIbCUOHHBIA KaHAJ; 5 — BEPXHEE OTBEPCTHE B CTEHKE CMECUTEIbHOU
KaMepbl; 6 — BUHT PETYJIUPOBKU KaueCTBA CMECH; 7 — HI)KHEE OTBEPCTHE B CTEHKE CMECUTEIIbHON
KaMmepbl, 8§ — JpoccelibHas 3aclioHKa; 9 — BHUHT pEryJMpOBKHM KojuuecTBa cMmecu; [0 —
TOPU30HTAJIBHBIN KaHaJl CHCTEMBI XOJIOCTOT0 X0/a; // — TJIaBHBIN )KUKJIIED.

Cucrema XX mnpefHa3HayeHa Ui MPUTOTOBJICHHUS M IOJa4M roprodei cmecu mpu pabote
JIBUTATENS Ha peXUMax MOJHOCTHIO 3aKPBITOM MIIM IPUOTKPBITOM IpoccenbHOM 3acioHkH. CucteMa
XX BBINOJHEHA TOJBKO B MIEPBUYHOM KaMepe M CHa0KeHa 3JI€MEHTaMH OIpaHUUYEHUs COJCpKaHUs
Bpenubix Bemects B OI' (puc. 10).

Cucrema XX Ha puc. 10, a comepKMT BEpTHK&JIbHBI 5SMYyJIbCHOHHBIM KaHal 4,
PEeryJIMpOBOYHBIA BUHT / KayecTBa, KaHaJl 5 MEPEXOJHOM CHCTEMBI, BBIXOASIIUN B 3aApOCCEIbHOE
npoctpaHcTBo 7. IlepexonHas cucTeMa BBINOJIHEHA B BHJE HECKOJIBKUX IOCIEAOBATEIBHO
COECIMHEHHBIX OTBEPCTUM MJIM B BUJIE IPSIMOYTOJIBHOM IIEIH.

a) 4 0) b)
\ W ~ -1
5 g g et /Y
3+ = S
ZZINY LN B R
1~ 7 1 N

Puc. 10. Cxema pa3mMenieHus peryJIMpoBOYHBIX BUHTOB KapOropaTopa

TpagunoHHBI BHHT [ KadyecTBa CHAOXKEH TOJOBKOW 2 €O IUIUIEM, Ha KOTOPYIO
HAMpeccoBaH ymop 3, U KOHYCOM, pPa3MEUIEHHbIM B PETyJMPOBOYHOM OTBEpCTHH 6. [nama3zoH
peryIupoBaHHs COCTaBa CMECH BUHTOM KadecTBa / Ype3MEPHO BBICOK: OT CMECH MepeoOeTHEHHOM,
BBI3bIBAIONIEH HEYyCTOWYMBYIO pabOTy JBUTaTeNs, M XapaKTepU3YIOUIEHCsl TOBBIILIEHHBIM CO-
nepxxanuem CH B OI', no mepeoOorameHHoil, npu koropoil coxepxkanue CO B OI' moxer
nocturatb 9 % wu  Oonee. KoncTpykumst kapOrooparopa HE UCKIIOYAET BO3MOMXXHOCTH
CaMOTIPOU3BOJILHOTO WM CIy4YaHOTO M3MEHEHHS MOJIOKEHUs BHHTa KadecTBa [/, Ha TOJOBKY
KOTOPOT'O HAIIPECCOBBIBAIOT YIIOP, (PUKCHUPYIOLIHIA TOIOBKY 2.

Jlns cyKeHust BO3SMOYKHOTO JIMana3oHa U3MEHEHUs! COCTaBa roproueii CMecH BUHTOM KauecTBa
BBOJIAT JOIOJHUTENIbHBIE APOCCEIUPYIONIME BUHTHI (Hampumep, kaporopatopsl tumna "Comekc").
Bunrt § (puc. 10, 6) ¢ peryaupoBOYHBIM OTBEpCcTHEM 9 obecreunBaeT mpeaenbHoe 00eTHEHUE To-
proueil cMecu KapOrpaToOpoB MPHU MOJHOCTHIO BBEPHYTOM BHUHTE KauecTBa. B BBIXOIHOM OTBEPCTHH
HaXOJUTCSI PEryJIUPOBOYHBIA BUHT & (pUC. 9, B) TOKCHYHOCTH IJIsi OOECTeUEHHS PEryIHpOBKU
conepxkanuss CO B OI' nmpu Hanmuuuu cOTBETCTBYIOLIET0 00opyaoBanus. [locne 3Toil perynupoBku
y KapOIOpaTopoB BHUHTOM KadecTBa 7 YCTaHABIMBACTCS MaKCHMalbHO BO3MOXKHOE OOETHEHHE
cMecH. DTH cMecH jajiee 0OeqHSIOTCS BUHTOM & OO 3aJaHHON BeJW4uHBLL. Buat /0 3aBOICKON
MOJACTPOWKH C  PEryJUpPOBOYHBIM  OTBepcTMeM [/ TpeaHa3HayeH [Js  KOMIICHCAlUU
TEXHOJIOTMYECKHUX MOTPEIIHOCTEN IPU N3TOTOBICHUH JO3UPYIOLUINX OTBEPCTHUH.

Cucrema XX Ha puc. 10, 6 orpaHU4YMBaeTCs 3a30pOM MEXKY [MUIUHAPUIECKON YaCThIO BUHTA
9 KauecTBa M CTEHKON CMECUTENIbHON KaMephl.
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CoBpeMeHHbIE KapOropaTophl, KpoMe BUHTa kadectBa / (cM. puc. 10, a u ), comepkar BUHT
ynopa, o0ecrieuynBaroIiuii IPUOTKPBIBAHUE APOCCEIBbHOM 3aCIOHKM U PEeryJupoBaHHE KOJIMYECTBA
CMECH Ha XOJOCTOM XOAY U TE€M CaMbIM YCTAaHABIMBAIOUIUI BEIMYMHY MUHUMAJIbHON 4acTOTHI
BpallleHUs] KOJIEHYaTOro Baja.

IIpu perymupoBke CXX c mnomompbio ymnopHoro BuHTa conepkanue CO B OI' Takke
HECKOJIBKO YMEHBILINTCS, XOTS ¥ CYLIECTBEHHO MEHBIIIE [10 CPABHEHHIO C BUHTOM KayeCcTBa, TaK Kak
COCTaB roproueil CMECH 3aBUCHUT OT IOJIOXKEHHUSI KPOMKH JPOCCEIbHOW 3aCIIOHKH OTHOCHUTEIBHO
MEePEeXOIHBIX 0TBepCTHi 5 (cMm. puc. 10, a).

KapGropatopsr ¢ pomomautenbHOr CXX UCKIIOYAIOT Takod HeAocTtaTok. B Takux
KapOroparopax Ha MPEeANPUATUU-U3TOTOBUTENE BHHTOM YIOpa YCTaHABIUBAIOT 3aJaHHOE
MI0JIO’KEHUE JPOCCENIbHOM 3aCJIOHKH OTHOCUTEIBHO MEPEXOAHBIX OTBEPCTHI, a BAHTOM KauecTBa —
TpeOyeMblif COCTaB rOprOYeil cMecH.

PerynupoBanue 4acToThl BpallleHHsI KOJIEHYAaTOro Bajla Ha pexXuMax XX JIBUraTels ¢ TaKUM
KapOIOpaTopoM OCYILIECTBISIOT IyTeM M3MEHEHHUs KOJUYeCTBa TOpIOYe CMecH IOCTOSHHOIO
COCTaBa.

PerynupoBka CXX oka3blBaeT 3aMeTHOE BiMsiHUE Ha TokcuuHocTh OI" mpu pabote nBuratens
IPAKTHYECKU Ha JIIOOBIX PEKMMax, BCTPEUAIOIINUXCS B TOPOJICKUX yCIOBUSX. BhIBepThIBaHNE BUHTA
KauyecTBa CONPOBOXKIACTCA YBEJIMYEHUEM pacxoja TOIUIMBA U IMOBBIMIEHHBIM cofepkanuem CO B
Or.

BUHT BBIBEpTHIBAIOT Ha OJUH OOOPOT HpU HEpaOOTAIOIIEM JBUTaTeNe C IMOCIEAYIOIINM
MEIJIEHHBIM €ro BBEPTHIBAHHWEM, IOKa CHI)KEHHE 4YacTOThl BpAIICHHUS KOJEHYATOro Bajla HE
JOCTUTHeT MakcuMmyma. Ilpu panmbpHeiiem BBepThIBaHMM BHHTa emie Ha 1/8 obopora yacrora
BpAIleHHs yMeHbImaercs Ha 20—30 MuH .

Conepxanne CO B OI' i pa3snuuHBIX 3K3eMIUIAPOB cocraBisieT 2— 4 %. [lanbHeiee
BBEPTHIBAHWE BHUHTA KadecTBa, XOTS U CONPOBOXKIACTCS JOIMOJIHUTENbHBIM YMEHBIICHUEM
cogepxanus CO B OI', HexxenaTenbHO, TaK Kak 3TO NMPHUBEJET K HEYyCTOMYMBOI paboTe nBUTaTens u
K yBenuueHuto conepkanus CO B OI'.

HeycroiiunBas pa®ota aBuratens HOpU pEryJIHMpPOBKE KapOroparopa CBsi3aHa HE TOJBKO C
nepeoOoraiieHueM roproueii cMecH, HO U C Pa3JIMYHbBIMH HEHCIPABHOCTSIMU WJIM HETIPaBHIBHOU
pEryJupoBKOM MPUOOPOB CUCTEMBI 3aKUTAHUSL.

[TosTOMy peryaupoBKy KapOroparopa Ha 000poThl XX ABUTATENS CIEAYEeT MPOBOJUTH IOCIHE
YCTpaHEHUsI HEUCIPABHOCTH U MPABUIBHON PETYIMPOBKU MPUOOPOB CUCTEMBI 3aKUTAaHUS, a TAKXKe
YCTAHOBJIEHUsI MTPaBWJIBHBIX TEIUIOBBIX 3a30pOB B MpHUBOJE KiamaHoB. Kpome Toro, perysinpoBKy
ClIelyeT IPOBOAMTH IPHU IOJHOCTBIO IPOIPETOM JBUIATENE, TaK KAK M0 MEpPE MOCIEAYIOLIEro
10CJIE PEryJIMpPOBKM IIPOrpeBa IBUIATENsl YacTOTa BpAILlEHUS YBEJINYMBAECTCS 110 CPABHEHUIO C
paHee yCTaHOBJIEHHOM.

BuHT XapakTepusyer npenenbHoe ooeTHeHne roprodeil cmecu. B kapOroparopax mpuMeHSIOT
nee tumnoBble cxeMbl CXX. Ilepas cxema mpeacTaBisieT coOoil TpaaumuoHHyro CXX ¢
3aJpOCCEIbHBIM, a BTOpas — J0-JAPOCCEIIbHBIM cMeceoOpa30oBaHUEM, MPEICTABISIONINM COOOU
ACXX.

Jlns nmutaHus qBUraTens roprodei CMEChbIO B Cilydae IPUKPBITON IPOCCENIBHON 3aCIOHKU B
COBpPEMEHHBIX KapOroparopax npeaycmorpena CXX. Paznmuuator na Buga CXX: ¢ 3aapoccenbHbIM
cMeceo0pa3oBaHNuEM M aBTOHOMHYIO.

Cucmema xonocmozo xooa ¢ 3a0pocceivbHbiM cmeceobpazosanuem (puc. 11) comepkut
TOIJIMBHBIN KHUKIIEp 4, COOOILEHHBI dYepe3 KaHal 6 ¢ TOIUIMBHBIM IKHKJIEPOM 7 TJIABHOU
no3upyromieit cuctemsl (I'J1C), BO3MyIIHBIN KUKJIEP 5 ¥ SMYIBCHOHHBIA KaHaAT 2 C pa3MENICHHBIMHU
B HEM IOJCTPOEYHBIM BUHTOM 3 U BUHTOM 7 PEryJIMpOBKH KauecTBa (COCTaBa) rOpIOYEN CMECH.

[Toactpoeunsiii BUHT 3 (TOMyYHJI pacmpocTpaHeHHEe B KapOropatopax cemeiictBa JIAA3)
NpeHa3HaYeH /s yMEHbLICHHs pa30dpoca XapaKTepHCTUK XOJOCTOro Xojaa KapOroparopa B
YCIIOBUSIX MAacCOBOro mpous3BoacTBa. OH MO3BOJSAET KOMIICHCHUPOBaTh IPOU3BOJCTBEHHBIC
HETOYHOCTHU PACIIONOKEHHSI IEPEXOAHBIX OTBEPCTUM // 10 BBICOTE OTHOCUTEIBHO BEPXHEW KPOMKHU
npoccenbHON 3acioHkn. C MOMOIIBI0 BUHTA 3 PETYIUPYIOT Mojady Bo3ayxa u3 AudQGy30pHOTo
IIPOCTPAHCTBA B OMYJbCHOHHBIM KaHan 2. Takylo ONEpaunyio BBINOJHSIIOT IPH HACTPOMKe
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KapOroparopa Ha 3aBojie-u3roroButene. B nampHeiimieM BUHT 3 MIOMOUPYIOT U BCKPBIBAaTh €0
HeNb3s, TaK Kak Ha peryaupoBKy CXX B 9KCIITyaTalluy OH HE BIIMSET.

[V

~

n
Puc. 11. Cucrema xo10cTOr0 X04a € 3aApOCCCIbHBIM CMGCCO6pa3OBaHI/IeM

KonuuectBo roproueid cMecu, NOJaBa€MOM B JBUTATENlb, PETYJIUPYIOT € TOMOIIBIO
peryiaupoBouHOTrO (YHMOPHOTO) BHMHTAa 9, pa3MeleHHOro Ha Kopmyce KapOropatopa. Hamuume
CPEICTB PETYJIUPOBAHUS COCTaBA U KOJMUYECTBA FOPIOYEii cMecH 00YCIOBIEHO TEM, UTO Pa3uYHbIC
JBUTATE€IM HMEIOT HEOJUMHAKOBBIE MEXAaHWYECKHE IIOTEpH, Ha MPEOJIOJIEHHE KOTOPBIX
3aTPavyMBAETCS U PA3JIMYHOE KOJIMYECTBO TOIIMBA HA PEKUMAX XOJIOCTOIO X0/1a.

[Ipu pabore nBurartens Ha pexxumax XX JpoccelibHas 3acIOHKA MOJTHOCTBIO IMPUKPBITA, U
pa3pexxeHne M3 3aJpOCCENIbHOIO MPOCTPAHCTBA & 4Yepe3 BBIXOAHOE oOTBepcTHe /() W KaHaJbl
repenacTcs K TOIUIMBHOMY JKUKJIEPY 7 HOo3Upyrolen cuctemsl. 11ox nelicTBueM 3TOro paspekeHus
TOIUIMBO 4Ye€pe3 JKUKJIEp 7, KaHal 6 U TOIUIMBHBIM JKHKJIEpP 4 XOJOCTOrO XOJa MOCTyINaeT B
SMYJIbCUOHHBI KaHal 2 W 4epe3 BbIXOAHOE oTBepcTHE /() B 3aJpOCCEIIBHOE MPOCTPAHCTBO.
CKOpOCTh JIBJKEHMSI BO3/lyXa B 3aJpOCCEIbHOM IMPOCTPAHCTBE HEBBICOKAS, MO3TOMY TOIUIMBO
3leCh pacmbUIsieTcss Hed(PPEKTHBHO U, CIIEAOBATEbHO, BO3MOXKHO HEPAaBHOMEPHOE €ro
pacmpeneneHue IO IWIMHApaM JBUraTens. OTo TpeOyer oOoraiieHus Troproyeil cmecH,
COIPOBOKIAIONIETOCS Hen30eKHBIM yBenuueHueM conepxanus CO u C,H, B OI'.

VYxKecToueHre  SKOJOTMYECKMX  TpeOOBaHMM  MPHUBENO K  CO3JAaHUI0  BJIEMEHTOB,
MPEMATCTBYIONIMX HEKBAJTU(UIIMPOBAHHOMY BMemaTeabcTBY B paboty CXX. B kapOGropatopax
npousBoAcTBa JJAA3 mist 3TOM 11eM Ha BUHT 7 KauyecTBa CMECH YCTAaHABJIMBAIOT IJIACTMACCOBYIO
OTPaHUYUTENIbHYIO BTYJIKY, KOTOpasi MO3BOJISIET BpaIlaTh BUHT TOJBKO B MpEesiaXx 0JHOro 00opora,
a Ha KapOroparopax mnpom3BoicTBa "IIeKAP" B smynbcroHHble kKaHaibl CXX ycTaHaBIMBAIOT
BHUHTbI TOKCUYHOCTH.

[IpuBenennas npuHIUNUanbHass cxemMa CXX sBiusercs Haumbosiee pPacTPOCTPAHCHHOUW U
peanu3oBaHa B COBPEeMEHHBIX KapOropaTopax npoussoacTtsa JJAA3 u OAO "IIeKAP".

Cucmema xonocmozo xooa kapowpamopa BA3-2101 (puc. 12, a) mmeeTcs TOJIbBKO B
NEepBUYHOM KaMmepe KapOroparopa. OHa obecriednBaeT nepexo/| ABUrarels ¢ pexunma XX k padore
ero noja Harpy3koi. CXX coAepKUT NOACTPOCUHBINA PETYyJIUPOBOYHBIA BUHT J, TOIJIMBHBIN KUKIIEP
9 ¢ BUHTOM 7, COOOIIEHHBII yYepe3 TOIUIMBHBIN KaHan /() W TJIaBHBIM TOIIMBHBIN Xukiep /2 ¢
MOIJIABKOBOM Kamepol /7. DOMyJNbCHOHHBIM KaHal 3 4Yepe3 HEpEerynpyeMoe OTBepcThe 2
MEPEXOAHON CHCTEMBl M PEryJHpPyeMOE€ BBIXOJHOE OTBEpCTHE /5 COOOIIEH C 3aJpOCCENIbHBIM
MPOCTPAHCTBOM. PerynupoBouHbIii BUHT / oOecrieurBaeT HEOOXOIUMBIH COCTaB TOPIOYEH CMECH.
IMutanne CXX ocymectBasercs oT I'/IC u BelnonHeHo nocie xxukiepa /2.

B xopmnyce mnomiaBKoBOM Kamepbl BBINOJIHEHO BEHTWISLIMOHHOE OTBEPCTHE MU pa3MELIeH
KJIallaH, KMHEMAaTU4EeCKH CBA3aHHBIM Yepe3 LITOK C JPOCCEIbHON 3acioHko [4. B ciydae
MIPUKPBITHS IPOCCEIIBHON 3aCIIOHKU KJIanaH 00ecreuynBaeT COOOIEHUE MOIJIaBKOBOM Kamepsl /] ¢
atMocdepoil. C momompio BHHTa 5 00€CHeuMBAIOT JOMOJHUTEIbHYIO TOJady BO3AyXa B
SMYJILCMOHHBINA KaHall 3 M3 TJIABHOTO BO3YIIHOTO KaHaia 0 B Kopryce 4. Bo3aymuiHsiii sxuxmnep &
pacnojaraercsi B 30HE YCTOMUMBOIO BO3AYLIHOIO IIOTOKAa. B cucreme xoioctoro xozaa
kapOroparopa BA3-2101 ero nutanue ocymecTBIsSIE€TCS U3 HAATOIUIMBHOTO MPOCTPAHCTBA IMOTLIAB-
KOBOH Kamepsl / /.
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Jns ynydineHus HUCMapeHHs, CMEIIMBAHWUS W PpacHpelielieHHs TOIUIMBA HO IMMJIMHApPaM
JBUTATENsl KOPIyC CMECUTENBHOM KaMmepbl B 30HE peryaupyemoro oteepctus /5 CXX
00orpeBaeTcsl TEIJIOM OXJIXKIAIONIeH >KUAKOCTH [ABUTATENs, IMOCTyMaromied dvepe3 kaHai 6.
KonuuecTBo roproueil cMecH, NOCTyNAaroIIEeH B JBUTaTENb, PETYIUPYIOT C TOMOILIBIO BUHTA /3.

[Ton nedicTBHEM pa3pexeHHs, CO3/1aBaeMOro palOoTaloIIMM JBUTATeNeM, TOIUIMBO U3
MOTUIABKOBOM KaMmepwl /] uepe3 kukjiep /2, TOIUIMBHBIA KaHan /(0 W TOIUIMBHBIA XKUKIEp 9
NOCTyNIaeT B SMYJIbCUOHHBIM KaHal 3, TJ€ CMEIIMBAETCS C BO3AYyXOM, MPOXOISIIHUM uepe3
BO3AYIIHBIN *kuKiep 8. OOpa3oBaBiIasics roprovas cMeCh MOCTYIAaeT B 3aJ{pOCCEIbHOE MPOCTPaH-
cTBO KapOropatopa. [Ipu momHom oTkpbeiTuu apoccens /4 CXX paboTaer Kak JOMOTHUTEIHHBIN
Bo3ywHsbli xukiep I'JIC.

Puc. 12. Cuctema xonocroro xona kap6roparopa BA3-2101 (a), -2103 u -2106 (6)

Cucmema xonocmozo xooa kaporwpamopa BA3-2103 u —2106 (puc. 12, 6) otnuyaercs oT
aHAJOTUYHOW cucTeMbl KapOropatopa BA3-2101 Hamumumem 3JI€KTpOMarHUTHOTO KiaraHa /7.
Knaman coctouT u3 sieKTpoMariuTa ¢ MOABUKHBIM CTEPKHEM, Ha)KUMHOM MPY>KUHBI U KOpITyca.
Ha pabGoraromem aBuraTene Ha KjamaH /7 TomaeTcs HaNpsDKEHHE, M CTEPXKEHb IEpeMeIIaeTcs,
OTKpbIBas KjamnaH. Kianan npu BBIKIIOYEHHOM 3a)KUTaHUU TIEpEeKphIBaeT kKaHal /() mojlayu TOIUIMBA
U €ero MmapoB W TeM CaMbIM HCKJIIOYAeT BO3MOXHOCTh CAMOBOCIUIAMEHEHUS Toprouel cmecH (Ka-
JWIBHOTO 32KUTaHMs) B TOPSTYEM JIBUTATENE TIOCIIE €r0 OCTAHOBKH.

PaccmoTrpennbie CXX BKJIIOYEHBI MOCIENOBATENBHO TMocie ToruBHOro skukiepa ['JIC.
Takoe BKiIOUEeHHE O0ECHEUMBACT IUIABHBIA IEpeXoj OT PeXHMOB XX K PEeXHMaM C Harpy3KoOw.
Bmecre ¢ TeM B momoOH BIX cHcTeMax HaOJIOJaeTcs HEyIOBJIETBOPUTENBLHOE IepeMellnBaHue
TOIJIMBA C BO3LYXOM.

Asmonomuvie cucmemot xonocmozo xooa (ACXX) (puc. 13), nmpeacraBisitoniye mo CymecTBy
aBTOHOMHBIM KapOropaTop, peann3oBaHbl B kapOropatopax "Ozon", JJAA3-2108,-2141, K-131, -
151, -156 u ap. OHM comepkaT TOTUIMBHBIA JKUKJIEP 4, COOOIIECHHBIN Yepe3 TOIUIMBHBIA KaHal O,
ToruBHBIN xkukiep 7 I'JIC ¢ nmomnaBKoBOM KaMepo#, U 3MYJIbCUOHHBIN KaHal 2 ¢ MOACTPOCUYHBIM
BUHTOM 3, OOBOJHOW BO3MYIIHBIA KaHad /2 ¢ pa3MEIIeHHBIM B HEM MPOQPWIBHBIM JO3UPYIOMIUM
BUHTOM [/ W BBIXOJIHOE PETYJIUPYyEMOe OTBEpPCTHE 9, COOOIIEHHOE C 33JpOCCEIbHBIM MPOCTPAHCT-
BOM 8. B SMynbCHOHHOM KaHasie 2 pa3MeIIeHbl BO3IYIIHBIN KUKJIEP S5 U PErYJIUPOBOYHBIE BUHTHI [
U /1 COOTBETCTBEHHO COCTaBa M KOJIMYECTBA FOPIOYEH CMECH.
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Puc. 13. ABTOHOMHAasI cucTeMa X0JIOCTOro X0a

[Ton neiicTBUEM pa3peXeHUsi, CO31aBa€MOI0 B 3a/pOCCEIILHOM MPOCTPAHCTBE PabOTAIOIIUM
JBUTATEJIeM, TOIUIMBO Yepe3 KaHal 6 MOCTymaeT K JKUKIEPY 4, CMEUIMBACTCSI C BO3AYXOM,
MOCTYNAIOUIUM Ye€pe3 BO3AYIIHBINA >kuKiep 5. [Ipy 5TOM OCHOBHas 4acTh BO3/lyXa IPOXOAMT Yepe3
o0BoAHON KaHanm /2 WM KoOJbLEBON pacnbuiutedb /() cO CKOPOCTSIMH, OJU3KMMH K 3BYKOBBIM.
OOHOBPEMEHHO C 3TUM K KOJIBLIEBOMY DPACIBUIMTENIO IO 3MYJIbCHOHHOMY KaHally 2 IOCTYIAaeT
roproyasi CMECb, /1€ OHa JIOTIOJHUTEIBHO UCHIAPSIETCSl U PABHOMEPHO MEPEMEIINBAETCS C BO3AYXOM,
a 3areM uepe3 peryjaupyemMoe OTBepcTHEe 9 MocTymaeT B 3aJpOCCEelbHOE IPOCTPAHCTBO.
Kouctpykuusa mnpoduns pos3upytomero BUHTa [/ B 30HE KOJbLEBOro pacobuiurens /0
obecrieynBaeT CTaOMJIBHBIA COCTAB TOpPIOYEH CMECH HE3aBUCUMO OT BEJIMYMHBI MPOXOJHOIO
CEUEHHUs PETyJINPYEMOT0 OTBEPCTHS 9.

OcobenHocts cMmeceoOpazoBanust ACXX 3akimoyaeTcs B TOM, 4YTO B 3a/pPOCCEIIbHOE
MIPOCTPAHCTBO § MOCTyMNAaeT XOPOLIO MCHApEHHasl U MepeMelllaHHas roproydas cMech. PaBHoMepHOe
€€ pacHpelesieHue MO LWIMHApPaM ABUrarens Mo3BosisseT cHU3uTh KoHueHtpauuun CO u CpH,,
MOBBICHTH TOIUTMBHYIO 5 KOHOMUYHOCTh U YCTOWYMBOCTH PAaOOTHI IBUTATEINS HA peKUMax XX.

B MHorokamepHsIx KapOropaTopax CHUCTEMa XOJIOCTOTO XOJa IpeIyCMOTpEHa TOJbKO B
nepBU4HON kamepe. Bo Bropuunoil kamepe BMecTo CXX mpenycMOTpeHa Mepexo/iHas CUCTEMa,
KOTOpas BCTYyIMaeT B pad0Ty B MOMEHT OTKPBIBAaHUS BTOPUYHOM 3aCIIOHKH KapOropartopa.

Cucmema xonocmoeo xooa rapdropamopa J{AA3-21081 (puc. 14) conep>XUT TOIJIUBHBIN
KHUKJIEp 4 C SJIEKTPOMArHWTHBIM KianmaHoM 3, COOOIIEHHBIM Yepe3 KaHald 7 C MOIUIaBKOBOM
KaMepou, BO3yIIHBIN KUKJIEP S5, BBIXOAIINN B IIaBHBIA BO3AYIIHbIA KaHa 6, BAHTHI KAYECTBA U
KonuyectBa // W 7 COOTBETCTBEHHO M KaHalbl 9 m /() BbIXOJA TOprHOYE CMECH B TIJIABHBIM
BO3yIIHBIA KaHai. JKukiep 8 He cBsizaH ¢ cucteMoil ACXX.

[Ton BO3AEHCTBHEM pa3pe’KEHUs B 3aJAPOCCEIBHOM IPOCTPAHCTBE TOILIMBO IOCTYHAET IO
KaHajiaM 7, yepe3 TOIUTMBHBIN JKUKIIEp 4 3JIEKTPOMAarHUTHOIO KJlanaHa 3 ¥ AMYJIbCUOHHBIM KaHal 2

1 Ka"aybl 9 1 /0 B riaBHBIN BO3QYIIHbBIN KaHaT 6.
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Puc. 14. Cucrema xonocroro xoja kapotopatopa JIAA3-21081

Bunt /] xauecTBa roproyeil cMecH He NOJICKHUT pEryJIMpoBKe B 3KcIulyaTanuu. Ero
PETYIUPYIOT Ha MPEANPHUATHAX-U3TOTOBUTEISAX WM Ha CHECIHMATM3HMPOBAHHBIX CTAHIUAX, a 3aTeM
wioMOupyroT. B skcruyartanuu B TakuX KapOloparopax peryjiupyroT TOJNBKO MHUHHMAJIbHYIO
94acTOTy BPAICHHUS KOJEHYATOTO Baja C MOMOUIBIO BUHTA / yIoOpa IpOCCETbHOM 3aciIOHKU. BUHT /
He M03BOJIIET 000ranaTh ropoyyro CMeCh, MOCTYMAOIYIO B IIWINHAPHI ABUraTEIs.

Cucmema xonocmoeo xooa kaporwpamopa K-151 (puc. 15) conepkut 670K / ¢ BO3AYIIHBIM 3
U 3MYJIbCHOHHBIM 2 KMKJIEPaMU COOTBETCTBEHHO, SMYJbCHOHHBIN KaHanl 4, 00BOAHOM kaHau 21,
BUHTHI 22 1 /3 xauecTBa roproyeit cmecu, nuddysop /7 0OBOAHOTO KaHAIA U BUHT /5 KOIMYECTBA
(9KCTUTyaTallMOHHOM HACTPONKH).
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Puc. 15. Cucrema xonocroro xoaa kaporoparopa K-151

CXX Tecno B3aumosaeictByer ¢ DIIXX, coaepxkamnum 070K /6 ¢ BUHTOM /5 U BBIXOAHBIM
oTBepcTUeM [4, 3amopHblii smeMeHT /2. IlHeBMOKnamaH uMmeeT MeMOpaHy 9, Harpy>KeHHYIO
npyxxkunoii /0, m orBepctue /1. DIIK 6 yepe3 TpyGompoBoa 7 COOOIIEH C 3aJApOCCETbHBIM
IpOCTpaHCTBOM 2() BTOPUYHOW Kamephl M HUTAHT 5 U TpYOKy & ¢ HamauadparMeHHOH MOJIOCTHIO
ITHEBMOKJIalaHa.

ITon neficTBUEM pa3pexeHUs] IPU 3aKPBITOW IPOCCENbHOM 3acIOHKE /9 NMEpBUUYHOM KaMepbl
SMYJIBCHUS TOCTYMaeT 4epe3 oOBoaHON KaHan u ero auddysop /7, orBepctue /4 W BBIXOIUT B
3a/IpOCCeIbHOE MPOCTPAHCTBO NEPBUUYHOM Kamepsl. IIpyu OoTKpeIBaHMM ApOCCENBbHOM 3aciIOHKH /9
SMYJbCHSI M3 KaHajga 4 4epe3 MepexoJHble OTBepcTUs [8 TOCTymaeT B 3aJpOCCENIbHOE
IIPOCTPAHCTBO.

Cucmema xonocmoeo xoda kaporwopamopa K-156 cHaGxkena momomHutenbHO CXX B
JOMONMHUTENbHON cekuunu. OO0e CHUCTeMBl COCAWHEHBI C SMYJIbCHOHHBIM KOJOJIEM TIJIABHOU
no3upyloniel cucreMbl. TOMIMBHBIE JKUKJIEPHI BBINOJHEHBI B OJOKE C BO3AYIIHBIMH H
NPEICTaBISIOT cO00M TPYOKH ¢ KaTMOpPOBAaHHBIMH OTBEPCTHSIMHU.

Cucrema XX wMeeT [JBOHWHOE OMYJIbCHPOBAHHE, OOECIICUMBAIONICE  YJIYUIICHHUE
cMmeceo0pa3oBaHus 1 00€JHEHUE TOPIOYEH CMECH.

B coBpemennbix kapOropatopax (K-88, K-126 u ap.) cuctema xojocToro xoaa padoTaeT HE
TOJILKO B PEXHME XO0JIOCTOro xoaa. OHa HrpaeT Ba)KHYIO POJIb B MCIPABICHUU XapaKTEPUCTUKU
MpocTeHIero kapOwopaTropa Ha PEKUMaX CPEIHUX HATrPy30K W TMOJHON MomHOCTH. [locTHraercs
3TO Onarofapsi TOMy, YTO CHCTEMa XOJIOCTOTO XOJia MOCTENEHHO BKIOYAeTCs B padoTy TJIaBHOU
JIO3UPYIOMIEH CHUCTEMBI MO0 MEpPE OTKPBITHS IPOCCEIBHOM 3acioHKH. IIpu 3TOM pacxopn TormiauBa
4yepe3 CUCTEMY YMEHBIIIAETCS.

Ha xomocTtom XoIy pacxoj TOIUIMBA, IMOCTYMAIOLIETO 4Yepe3 CUCTEMY XOJOCTOrO XO0ja,
cocraBisger or 100 mo 40% oOmero pacxona TtomiauBa. C yBeNIWYEHHEM YacCTOTHI BpAIICHHUS
KOJICHYaTOr0 Bajla OCHOBHAs Macca TOIUIMBA MOJAETCs IJIaBHBIM JI03UPYIOLIUM YCTPOHCTBOM, a Ha
JIOJI0  CHCTEMBI XOJIOCTOro xoja mnpuxomutcs He Oosee 20%. Ilpu mOTHOCTBIO OTKPBITOU
JPOCCEJIbHOM 3aCIIOHKE CHUCTeMa XOJIOCTOrO XOJa MOJaeT MO CBOMM KaHajaM BO3AyX B IJIaBHOE
J03Upyloliee yCTporCcTBO. biiarogapst TakoMy BIMSHUIO CUCTEMBI XOJIOCTOTO XOAa XapaKTEPUCTUKA
KapOropaTopa npuommkaeTcs K TpedyeMoi, KoTopas oOecrieurBaeT HanboJiee BBHITOIHBIE YCIIOBUS
paboThI IBUTATEINS HA BCEX PEKUMAX.

OoboraruresbHbIE YCTPOIiCTBA KApOIOPaTOpPoOB
KapGropaToppl, UMEIONIME TIaBHOE TO3UPYIOIIEE YCTPOHCTBO C KOMIICHCAIIMEH CMECH M
CHCTEMY XOJIOCTOTO X0/1a, 00eCTIeYrBal0T YKOHOMHYHYIO U HaJIS)KHYIO pabOTy ABUraTessl Ha MaJIbIX
U cpenHux Harpyskax. OmHako, 4ToObI 00ECIIEYUTh BCE PEKUMBI paOOTHI ABUTATEIIS, KapOropaTop
JOJDKEH MMEeTh O00OraTHTENbHbIE yCTPOWCTBA. TakuMM YCTpOHCTBaMH B  COBPEMEHHBIX
KapOropaTropax SBJISIOTCS SKOHOMai3ep, 3KOHOCTAT, YCKOPUTENIBHBII HAacoC U MYCKOBOE
00oraTUTeNbHOE YCTPOUCTBO.

JKOHOMali3ep MOIHOCTHBIX PEe;KMMOB
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JKOHOMaIi3ep CIyXKUT JUIsl 00OTralleHHs TOproYell CMecu NP MOJHOW HarpysKe JABUTaTeNs
WIM TOpU IUIABHOM pas3roHe. Yaie Bcero sKOHOMai3ep pabOTaeT COBMECTHO C TIJIABHOM
JO3UPYIOIIEH  CHUCTEMOW, YyBeIW4MBas [OCTYIJIEHME TOIUIMBA JUId  cMeceoOpa3oBaHMs.
JIonoaHUTENbHOE TOIUIMBO MOJAETCS B PACHBbUIMTENb TJIaBHOTO JKHMKJIEpAa uepe3 CleLUabHbINA
KJIallaH C MEXaHUYECKUM WUJIM THEBMATUYECKUM ITPUBOJOM.

OKOHOMaM3ep ¢ MEXaHWYECKUM MPUBOIOM OT JPOCCEIbHOM 3acIOHKH (puc. 16) .

— r 2344

Puc. 16. Cxema sxoHOMal3epa ¢ MEXaHUYECKUM ITPUBOJIOM:
[/— mormiaBkoBasi kamepa; 2 — IUIaHKa MPUBOJIA KJlallaHa SKOHOMaM3epa; 3— TOJKaTeNlb KilalaHa
9KOHOMaii3epa; 4— JpoccenbHas 3aclOHKa; 5 — pblyar IpOCCEIbHOM 3aCIOHKH; 6 — JKUKIEp
SKOHOMali3epa; 7 — IITOK PUBOJA KJalaHa SKOHOMaii3epa; 8 — KilanaH 3KOHOMaii3epa.

DKOHOMai3ep obOecrieunBaeT OOOTAIlCHHUE TOPIOYEH CMECH TNpU Harpyskax, OJM3KHX K
MOJTHOM, MpPH PE3KOM OTKPBITHH jpoccens. KOHCTpYKTHMBHO SKOHOMai3epbl MOTYT OBITh
BBIITOJIHEHBI C MEXAHMYECKUM, THEBMATHUYECKUM WJIA WHEPLUUMOHHBIM MPUBOAOM. DKOHOMaM3ep C
MEXaHW4YeCcKUM MpuBoAoM (puc. 17, a) KMUHEMATHYECKH CBSI3aH C JPOCCENIBHOW 3aCIOHKON [ u
COJICPXKUT TOMANPYXKHHEHHBIA ITOK 5 MPHUBOJA, KJamaH O ¢ MPY>KUHOW 7, TOIUIMBHBIN KaHaml §,
TOIUIMBHBIN JKUKIEp 4 M pacnbUIMTENb 3, BBIXOAAIIMN B TJaBHBIM BO3MYyIIHbIM kaHan 2. Ilpu
MOJIHOM OTKPBIBAHUU JPOCCENILHOM 3aCIOHKU HITOK 5 BO3ACHCTBYET HA KJanaH O, U TOIUIMBO O]
NEICTBUEM pPa3pekeHUs] 4Yepe3 KaHal 8, TOIUIMBHBIN KUKJIEp 4 W pacHbLIMTENb 3 IMOCTYIAeT B
TJIABHBIA BO3AYIIHBIN KaHai KapOropatopa. s ynpolieHuss KOHCTPYKIUU TTPUBOJ SKOHOMa3epa
U YCKOPUTEIIFHOTO Hacoca 0ObEANHEHBI.

Puc. 17. DxoHOMali3ep C MEXaHUYECKHUM (2) ¥ MTHeBMaTU4YeCcKuM (0) mpuBOAaMH

Io sroii cxeme BbmonHEHB! kKaporopaTop K-126I1, -126H, -133M u -126I'M npowusBoacTBa
OAO "IIeKAP".

DKOHOMai3ephl ¢ MHEBMATHYECKUM TPUBOJOM PEaTH30BaHbl B KapOIOpaTOpax MpOU3BOJICTBA
JHAA3 (puc. 17, 6). OH comepkuUT MeMOpaHy CO IITOKOM 5, HaAMEMOpPaHHYIO TOJIOCTh 3 C
npyXuHOM 4, moaAMeMOpaHHYIO IIOJIOCTh, COOOIIEHHYIO 4Yepe3 KaHal 8§ C pacHbUIMTENEeM
KapOroparopa 1 uyepe3 NEeHTPATbHBIA KaHaJI ¢ TTOTUTAaBKOBON KaMepou 7.

HanmemOpanHnas monocts 3 yepe3 kaHai 2 B Kpbilike 6 u kopiyce I kapbropaTopa coolbrieHa
C 3aJpOCCeNbHBIM MPOCTPaHCTBOM. [lo Mepe OTKpBITHS IPOCCENBbHON 3acCIOHKU pa3pe’keHue B
3aJIpOCCeIbHOM MPOCTPAHCTBE YMEHbLIaeTcs. MeMOpaHa 1noj AecTBUEM MPYKHUHBI IIEpeMelIacTcs
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BIIPaBO U OTKPBIBAET LIEHTPAJIbHBIN KaHaJ, IEpEKphIBAEMbIH 3arlOpHbIM 351eMeHToM 10. Tomnuso u3
NOIUIABKOBOM Kamepbl 7 TMOCTyHmaeT B NOAMEMOpaHHYIO IOJIOCTh M MO KaHamy 8 u 9 K
pacobUIUTEN0. DKOHOMai3ep, BkIoueHHBbIH B ['JIC, cOmepKUT KOpPIyC, KPBILIKY, 3allOpPHBIH
JJIEMEHT, HArpyXXEHHBIA TPYKUHOH, COCIMHUTENIbHBIA KaHaJ, TOIUIMBHBIA JKUKJIEp W
AMYJILCUOHHBIN KOJIOJIELl, C BO3IYIIHBIM U TOTUIMBHBIM JKUKJIEPAMH.

IIpy 3aKkpbITOM APOCCEIBHOM 3aCIOHKE pa3peKeHHE W3 3aJpOCCENIIBHOTO INPOCTPAHCTBA
nepeaaeTcs 1Mo KaHary B HaaauadparMeHHYIO TOJIOCTh, CKUMAET NPYKUHY U yIEPKUBACT KJlaraH
B 3aKpBITOM INOJIO)KEHUU. [Ipu CHM)KEHHMHM pa3pexeHHs IOoJ JCHCTBUEM NPYXKUHBI KIalaH
OTKpBIBAETCSI.

TonnmBo U3 NMOIUIABKOBOM KaMmephl MOCTYNAET B IJIaBHBbIM BO3MYIIHbIN KaHai. [IpuMeHnenue
JIOTIOJTHUTEIBHOTO BO3YIIHOTO KaHajla O0ECHeunBaeT YJIy4IlIeHHE IMYJIbCUPOBAaHUS TOIUIMBA B
I'J1C.

DOkoHoMaiizep kaporopatopoB JIAA3-2108, -21081 ans aeurateneit apromoomineit BA3-2108,
-2109 u 3A3-1102 (puc. 18) mpencraBiaseT coOOH OTAENbHYIO JO3HUPYIOLIYIO CHCTEMY,
NoAKIIYeHHY0 napauiensHo I'TOK nepBudHON KaMepbl HENOCPEACTBEHHO K IIOIUIABKOBOM Kamepe
8 uepe3 KijamaH 5 C 3allOpHBIM 3JEMEHTOM (LIApUKOM) M KaHaioM 6. OCHOBHBIM Y3JIOM
HPKOHOMaM3epa pabounuX PEKUMOB SBISETCS MeMOpaHa 4 ¢ TOJIKATEIEM, B3aMMOJICHCTBYIOIMIAS C

IIapUKOBBIM KJIannaHoM. MemOpaHa 4 HarpyeHa npyXKMHOM 2.
7 8 g 1011

5 15 #
Puc. 18. DxoHOMai3ep MOIIHOCTHBIX PEXUMOB KaporopaTopoB BA3-2108 u —21081

HaamemOpannast monoctb 3 coollieHa ¢ 3apOCCelbHBIM MPOCTPAHCTBOM IPH IOMOIIU
KaHasa 1, 3akaHYMBaroulerocs AEMI(UPYIOMIMM JKUKIEpOM 76, TpeAHa3HAYeHHBIM IS
CIUIAKMBAHUS IYJbCAUUA pa3pekKEHUs U PA3MEUICHHbIM B BBIEMKE BBIXOJALIEH K CTEHKE
NEPBUYHOIN KaMephl y Kpasi IPUBAJIOYHOTO (h1aHIa.

[TonmemOpaHHass TONOCTh, BBIMIOJIHEHHAss B Kopmyce 7 kapOropaTopa, 4epe3 TOIUTMBHBIN
XuKjep 14 noakiroueHa K rIaBHOM JO3UPYIOUIEH cucTeMe, coAepKallleld TOMIMBHBIN xukiep 13,

AMYJIBCUOHHBIN Komozen 12 ¢ TpyOko#, BO3ayIIHBIN kukiep 9 u pacnbumdtens 11 B Mamom
nuddysope 10.

[Tpu GONBIINX OTKPBITHIX JPOCCEIBHOM 3aCIOHKH 15 moj neiicTBueM npyKMHbBI MeMOpaHa 4
C TOJIKATEJIEM BO3JIEWCTBYET HA IIAPUK M OTKPBIBAET JAOCTYyIl TOIUIMBA 4Yepe3 KaHal 6 B
noAMeMOpPaHHYIO MOJIOCTh, a 3aTEM U B AIMYJIbCHOHHBIN Konozer 12.

3anopHbIii AneMeHT (IIapuK) Tpu paboTaroleM JBUTATENEe C 3aKPBITOH JIpOCCETbHOM
3aCJIOHKON yJIEpKUBACTCA B 3aKPBITOM IIOJIOKEHHUM IIOJ JEHCTBHEM IIPYKHMHBL. B 3TOM ciydae
pa3pekeHne M3 3aJpOCCENIbHOTO IMPOCTPAHCTBA HE TMepefaeTrcs MO KaHally B HaaMeMOpaHHYIO
MI0JIOCTb.

Ha pexxumax XX u MalbIX Harpy3ok paspekeHue Haj MeMmOpaHoil // JOCTaTOYHO BEIHKO,
Y10 00ECIeynBaeT NMPEOJ0JICHNUE YCUIMs HaJIMEeMOpPaHHOW NMPY>KUHBI U yJaJICHUE TOJKATENs OT
3aMoOpHOTO MIAPUKOBOTO KianaHa. [Ipu mogHoM Harpy3ke pa3pekeHre B HaIMEeMOpPaHHOU MOJIOCTH
He oOecrieunBaeT yAep kaHue MeMOpaHbl. 3alIOPHBIHM 3JI€MEHT MO/ ACHCTBUEM MPYKHUHBI MEMOPaHBI
yepe3 TOJIKaTeNIb OTKPhIBAST 3aropHBIA KiamaH. [IpyxuHa nepementaer memopany 4. TorumBo u3
MOIUIABKOBOM KaMephl MOCTYTIAET 110 KaHATy U Yepe3 OTKPBITHIM KaHa 3aroIHAET M0AMEMOpaHHYIO
MOJIOCTh. 3aTEM MOJ ICMCTBUEM Pa3peKEHUSI TOIUIMBO YEpe3 JKUKJIEP IKOHOMai3epa MOCTyMmaeT B
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SMYJIbCMOHHBIM KOJIOZEI] NapajUIeIbHO TOIUIMBHOMY IIOTOKY, mnpoxozgsamiemy uepe3 ['TXK, k
pacnbUIMTENIO U B IVIaBHBINA BO3AYIIHBINA KaHal, o0oramasi Toprodyro CMeCh.

[Topor cpabarbiBaHusl KJIallaHAa BBEIOMPAIOT TaKUM O0pa3oM, YTOOBI €ro OTKPBITHE
MIPOMCXOJIMIIO MIPU JIOCTHM)KEHUHU Oosiee HM3KMX BEJIMUMH pa3pexeHuil 3a apocceneM. TorumBHBIN
KJIallaH 3KOHOMai3epa HAaYMHAET OTKPBIBATHCS, KOIZlAa JPOCCENIbHAs 3aclOHKAa BTOPOM KaMmephl U
paspexkeHue coctaBisaoT mnpumepHo 16,0 kIla (120 mMm pt. c1.). Pacxon TomnmuBa uyepes
sxoHoMmaizep 0,6—0,8 kr/4. B sxoHOMaii3epe MPUMEHSIOT TOILTHBHBIN KHUKIIEP C MApKUPOBKOH 40
u aemndupyromuii xukiep 16 ¢ mapkuposkoit 30.

OKOHOMai3ep ¢ MHEBMAaTUYECKUM TNPUBOJOM  pEAlM30BaH IPEUMYIIECTBEHHO B
kapOroparopax npousBojactBa JIAA3. [IpuMeHeHne 3koHOMaii3epa COMPOBOKAAETCS CTYNIEHYAThIM
MIPOTEKAaHWEM Harpy304HOM XapakTepucCTHKHU. [IpuMeHeHue 3KoHOMaii3epa ¢ MEXaHMYECKUM WM
[THEBMATUYECKUM TPUBOJOM  CONPOBOXKJIACTCS CTYNEHYATbIM IMPOTEKAaHUEM Harpy304HOU
XapaKTEPUCTHKH, YTO BEJIET K MOBBIIIEHHOMY pacxoay Toriusa u BB.

B HekoTOpbIX KOHCTpYKLHMsAX, HanpuMmep B kapOropatope IAA3-1111-1107010 aBTOMOOMINIA
BA3-1111 "Oxa", npuMmeHSIOT OJHOBPEMEHHO SKOHOCTAaT C ITHEBMAaTHYECKUM IPUBOJOM H
WHEPIHOHHBINA SKOHOMai3ep (puc. 19).

Puc. 1.23. DxoHocrar kapbropatoy
BA3-1111

Puc. 19. Dxonocrat kap6roparopa BA3-1111

YerpoiicTBO conepkUT TPyOKy 3, COOOIIEHHYIO C TOIUIABKOBOM KaMepoW HMKE YPOBHS
TOIJIMBA, U PACHBUIMTENb SKOHOCTATa 2, pa3MEIICHHBIH nepea MaibiM 1u(p(dy30poM BTOPUUHON
KaMepbl. DKOHOCTAaT o0oramaer TOpIoYYI0 CMeCh BTOPOHM KaMepbl Ha peXuMax, OJIM3KHX K
MaKCUMAaJIbHBIM, TIPH MOJIHOCTHIO OTKPBITBHIX IPOCCEIbHBIX 3aCIOHKAX.

WHepuuoHHBINH SKOHOMaN3€ep CONEPKUT TPYOKY 4, pa3MELIEHHYIO B ITOIUIaBKOBOM KaMepe HaJl
YPOBHEM TOIUIMBA, W PACHBUIMTENb 7 C KOCBIM CpE30M, pa3MEIlleHHbI B MaioM auddysope.
PacniputnTens BBINOJIIHEH B BUJE NPSAMOYTOJIbHON 1ienu BeicoToM 4,0 u 5,25 MM U mupuHOU 2,4 MM
COOTBETCTBEHHO B IEpBOM M BTOpOW Kamepax kapOropartopa. [liomany nmpsMoOyroiapHbIX Miesei
SKBUBAJICHTHBI IUIOMAAM Kpyra nuamerpoM 3,5 u 4,0 MM, KOTOpble MpPHHSATHI B KayecTBE
MapKHpPOBKH pactnbuintenei 3,5 u 4,0.

Jlanublii 3KOoHOMaM3ep oOecneunBaeT oOOOTramieHHE TOproYell CMeCH TMpU  JIBUKEHUU
aBTOMOOWJIA Ha NIOJJbEME, MPU PE3KUX YCKOPEHUSX, a TaKKe /Ul 00ecreueHus yCTOHYNBOM paboTh
JIBUTATEIIS Ha JIECBOM BHUPAKe aBTOMOOWIISL.

[lpumeHeHne »SKOHOMai3epa ¢ MEXaHMYECKUM WM [HEBMAaTUYECKHMM IPHUBOJOM
COIIPOBOKIAETCSl CTYNEHYATHIM TPOTEKAaHHMEM HArpy304HOM XapaKTEepUCTHKH, YTO BEIeT K
MOBBIIIIEHHOMY pacXo/ly TOILJIMBA U BBIOPOCY BPEHBIX BEIIECTB.

B naByxkxamepHBIX KapOropaTopax ¢ Mocjae10BaTeIbHbIM

OTKPBIBAHUEM JPOCCENIBHBIX 3aCIIOHOK OYEHb YacTO NOJOOHBIN IKOHOMAN3ep HE IPUMEHSIOT.
B sToMm ciaydae ero (yHKIMM BBITIOIHSIET BTOPUYHAS KaMepa, OTPEryJIUpOBaHHAasl Ha 000TralleHHYI0
TOpIOYyI0 CMECh, a TEpBHUYHAas — Ha oOemHeHHyl. B Takux kapOropaTopax oOoramieHue
MIPOUCXOIUT HE MPH MOJIHOM OTKPBIBAHUU JPOCCEIBHOM 3aCIIOHKH BTOPUYHON KaMephl, @ B MOMEHT
BCTYIUICHUS €€ B paboTy kapOropaTopa. [logoOHass KOHCTpyKIHsS oOecreunBaeT CHUKEHUE pacxoa
TOIJIMBA B DKCIUTyaTaIllH, TIOCKOJIBKY KapOIOpaTop MPEeUMYIIECTBEHHO paboTaeT B MEPBUYHOMN Ka-
Mepe.
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JKOHOMaIi3ep NPUHYANUTEJIBHOI0 X0J0CTOr0 X012

Pexxum IIXX npezncraBisier coO0i BBIHYXKAEHHOE BpalleHUE KOJEHYATOro Bajla JBUTATels
IpU JBUKEHUM aBTOMOOWIIS IO MHEPLUUHU C OTIYIIEHHON NEAajbl0 YIpPaBIEHUS ApPOCCENeM U
BBIKJIFOUEHHOH nepenadeil. DIIXX obOecneunBaeT OTKIIOYEHHE MOJAud TOIUIMBA UYEPE3 CHCTEMY
XOJIOCTOTO XOJ[a BO BpeMsl JBIKEHUSI aBTOMOOWIIS TTO/ YKIIOH, BO BPEMsI TOPMOKEHHSI aBTOMOOMIIS
JBUTATEJIEM, IIPU NEPEKIIOYEHUH NIEPENAY, a TAKXKE IIPU OCTAHOBKE JBUTATEIIS.

[Topor cpabateiBanug DOIIXX sdBnsgercs OJHUM M3 BaXHEHWIIMX €ro mapaMeTpoB,
XapaKTepU3yEeMBbIX BEIMYMHON OTKPBITHS APOCCENs M YacTOTOM BpallleHUs KOJEHYaToro Baja,
CYIIHOCTh YCTaHOBJICHMS KOTOPOIO 3akjrodaercs B cienyronieM. Bo Bpems pexuma [1XX
BITyCKHOM TpakT ounmaercs ot TII. B 3Tom ciydyae mMiamHApBEI OCTHIBAIOT, a TOIUIMBO B KaHaiax
XX orcyrcTByeT. Ecin HaxaTh Ha IeJjaib YIPaBICHUs IPOCCEIbHOM 3aCIIOHKON U OTKPBITH KJIanaH
OIIXX, to B kaHamax aBToHOMHOM CXX u B BT HOBBIM moTtok smyinbcun oOpasyer TII,
MOCTYTNAIOIIME B HWJIMHAPHI IBUTATENS C HEKOTOPOH 3anepkkoi. Ha BoccTaHOBIIEHHE HOpMaJIbHOU
TOIJIMBOIIOJIAYM HEOOXOJMMO OINpEAETICHHOE BpEeMs, IMO3TOMY I10/adyy TOIUIMBA HEOO0XOIUMO
BO300OHOBHTH /IO CHIDKCHHMS 4YacTOTHl BpAIICHWS KOJIEHYATOTO Baja BBIIIE MHHHMAJIHHO
ycToiunBoi. YactoTy BpamieHus, npu KoTopod mnpoucxogut BriaroueHMe ACXX, Ha3bIBaroT
noporom cpabareiBanus. [Ipu pa3oMKHYTOM TPAHCMHUCCHU €TO IEJIeCO00pa3HO BHIOMPATh BEICOKHM,
a TIpY 3aMKHYTOM — HU3KUM.

Paznmuuarot nBa Trna DI1XX: ¢ 351eKTpOHHON CUCTEMOH, YCTaHABIMBAEMOM Ha KapOropaTopax
"Conekc" moz. 2108, u 37€KTPOHHO-IIHEBMATUYECKOM CUCTEMOM, YCTaHABIMBAEMON MPAKTUYECKU
Ha BCEX MOJEISAX KapOIOpAaTOpoB JIETKOBBIX aBTOMOOWIEH. ODTUMH CHCTEMaMU OCHAIICHbBI
kapOroparopsl tuna "O3oH" moneneir BA3-2105, -2107, K-151 ana asurareneit; 3M3-402,10, -
4021.10, xkaporoparopsr JIAA3-2140, -2141 nns aBromobwmeii "Mockeud'"; kaporoparop K-133 mis
nsurareixss MeM3-245.

[TpunuunuansHas cxema DIIXX nerkoBsix aBTOMOOMIIEH mpencTaBieHa Ha puc. 20. OIIXX
comepxutT 3anmopHblii DMK 3, KOHIEBOW BbIKIIOUaTeNb 2, 3aKpelJIeHHBIH Ha kapOroparope, U
AIIEKTPOHHBIN OJIOK 5, yrnpaBiisieMblid OT YaCTOTHI UMITYJILCOB CUCTEMBI 3KUTAHUSI U PACIIOI0KEH-
HBIIl B MOTOPHOM OTCEKE aBTOMOOMJIAL.

= [ —

[6]s]4]s]2]1] A

a
5|
N g
+ N
3 5 G

Puc. 20. [Ipunuunuanenas cxema II1XX

s

Cuctrema ynpasnenus DIIXX kapOropatopa cepun 2108 comepxkut DMK 3 ¢ 3anopHbiM
IUIACTMACCOBBIM JIEMEHTOM, JATYUK IOJO0KEHUS JPOCCENbHOM 3aCIOHKH, IPECTABIAIOINN COO0N
KOHTAaKTHYIO Mapy Ha YHNOpPHOM BHUHTE 2 (KOHIIEBOM BBIKIIIOYATENb) APOCCENbHOM 3aCIOHKH U
MEXaHUYECKU 3aMbIKaeMblil Ha "Maccy" MpH MOJHOCTBIO 3aKPBITOM 3aCIIOHKE, U AJIEKTPOHHBIN OJIOK
5 tuna 50.3761, ynpaBniseMslil 10 4aCTOTE 3IEKTPUUECKUX UMITYJILCOB OT KAaTYIIKHU 4 3a)KUTaHUS.

DJEKTPOHHBIN OJIOK 5, COepKAIINA CEMb IITEKEPOB, 00ECIIEYNBACT HETPEPHIBHBIN KOHTPOJIb
4acTOThl BpallleHHs] KOJIEHYAaTOro Baja IyTeM H3MEpeHHs Mepuojia IMOBTOPEHUS MMITYJILCOB
CUCTEMBI 3aKUTaHMsI, CHUMAEMbIX C KaTyHIKU 4 3aXKUTaHus U I0/IaBa€MbIX Ha BBIBOA Ojoka 35,
HOJKJIIOYEHHOTO Yepe3 OJMH M3 CBOMX BBIBOJOB K I10JIBOJAY MCTOYHMKA muTaHus 12 B or Gnoka
npenoxpanureneil. biok 5 pazmernien B MOTopHOM oTceke aBToMoOuis. [Ipu ornymienHoi neganu
JPOCCEIbHBIX 3aCIOHOK KOHTAKTBI AJIEKTPUYECKON CBSA3M M30JIMpOBaHHOro BUHTA 2 U MII noimkHbI
OBITH Pa30MKHYTHI.
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MomnTaxHsbiil 070K 6 conepkuT MOHTaxkHbIe Kojmoaku [II1—III11, k KoTOphIM MOJIKIIIOUYECHBI
BBIKJTIOYATENb / CUCTEMBI 3a)KUTaHuUs, KaTyIIKa 4 3akuranus yepe3 05ok ynpasienus, MIT u SMK.

DNEeKTpUUECKUN MPOBOJI JAaTUUKA 3aKPHITOrO MOJOXKEHHUS JPOCCENIbHOM 3aCIOHKH COEIUHEH
JBYMs MPYXKUHAIMIMMH YCUKaMU C METaJUIMYE€CKOM TOJIOBKOM BUHTA / NPOCCENIBHOW 3aCIIOHKH M
6soxom ympasieHuss 5. DMK 3 BbilosiHEH B BUIE HOPMAJIBHO 3aKpBITOrO 31€MEHTa. B MOMEHT
3aMbIKaHUsl JJEKTPUYECKON II€NM WIJla ¢ HAKOHEYHUKOM BTITMBAETCS BO BHYTPb KJalaHa,
OTKpbIBasi TOIUIMBHBIA kukiep. DMK 3 wumeer Hepa3OOpHYH KOHCTPYKLIHUIO U PEMOHTY B
9KCIUTyaTaluu He MOAJICKHT, TOITOMY B CITydyae HEMCIIPABHOCTU €ro He0OX0JUMO 3aMEHUTH HOBBIM
3JIEMEHTOM.

[Ipn oTmylieHHOM Nenanu NPHUBOJA JIPOCCENBbHBIX 3aCIOHOK BBIKIIOUATENb [/ OTKIHOYAET
nutanue DMK. OTkiroueHne TOIUIMBOMOAAaYM Ha pexumax [IXX mpou3BOAUTCS TpH MTOMOIIH
YCTaHOBJICHHOTO Ha TOITMBHOM >kukiiepe cucteMbl XX DMK 3. brok ynpasnenus 5 obecrieunBaet
nonayy Toka B oOmoTrky OMK 3 myTem coenuHEHHMs 3JIEKTPUYECKOM IEenu ¢ 3JIeMEHTaMU
yYIPaBJI€HUS CUCTEMBI TOIJIMBONOIAYH.

DJIeKTPUYECKHE MMITYJIbChl TOKAa OT KATYIIKH 3a)KUTaHUs 4 MaloT WH(GOPMAIHIO O 4acTOTe
BpalleHUsl KoJIeHYaToro Baia, a MII npoccenbHON 3acIOHKM CUTHAIM3UPYET O TNEPEXOAe
kapOroparopa Ha pexum XX.

DneKTpoHHBIH 070K 5 oTkirouaeT yepe3 DMK 3 momauy ToIiMBa MpH CHUXKEHUU YaCTOTHI
Bpamennst g0 2100 mMumH ' M CHOBAa BKJITIOYAeT, KOra oOOpOTHI CHm3sTcs 10 1900 mum .
YropaBnsomye HUMIYIbChl (MPOMOPIMOHATBHBIE YACTOTE BpalleHHs) MOJAIOTCS Ha OJOK 3
yIpaBJIeHUs C KOHLIA NEPBUYHON OOMOTKM KAaTYIIKH 4 3aKUTaHUS.

brok 5 ympaBnenus otkmouaer DMK 3 Tonmbko B ToM ciywae, ecnu OyAeT 3aMKHYT Ha
"Maccy" KOHIIEBOH BBIKIIIOUATENh / KapOroparopa, T. €. He HakaTa MeAallb TPOCCEIbHON 3aCIIOHKH.
Ecnu HaxxaTe Ha menaib Apoccenis, TO KIanaH OTKPBIBAThCS HE OyAeT (MM BKIIIOUATHCS, €CIH ObLI
OTKJTFOYEH).

Ha pexunme IIXX ob6morka DMK 3 obGecroueHa, um moxaya TorumBa uepes CXX
IpeKpamaercs. BplkiIoueHne 1oJayu TOIUIMBA  SIBISIETCS  PE3YJIbTaTOM  OJHOBPEMEHHOU
perucTpanus GIOKOM 5 ymp KoneHuartoro Bama (6omee 2000 MHH ') M IIOJNOXCHHS IIOJIHOTO
3aKpBITUS JAPOCCENBHOM 3acIOHKH. [limacTMacCOBbI HAKOHEUYHMK WIVIbI 3aKPBIBAET TOIUIMBHBIN
JKUKJIEp cucTeMbl X X, HATPECCOBAHHBIN Ha BTYJIKY KOpITyca.

IIpn oTmymieHHOM Iefanu IMPUBOJA JAPOCCENBHBIX 3aCIOHOK KOHIIEBOM BBIKIIIOYATEIb
otkimovaeT nutanue Ha DMK 3. Ha pexume [IXX npu yacToTe BpallleHUS KOJIEHYATOTO Baja
cebime 2100 MuH ~' B IpH 3aMKHYTOM Ha "Maccy" KOHIIEBOM BBIKIIOUaTese Kaporoparopa (e
ormymeHa) 3anopubii DMK 3 BeIkIrO9WaeTcs, mojgavya TOIUIMBA Mpekpamaercsa. [Ipu cHmwkeHun
gacToTs! Bpamenns Ha IIXX 10 1900 mun ~' 610k ympasnenus 5 Bxmouaer IMK 3 (xors MII
BKJIIOYEH Ha "Maccy"), HauMHaeTCs Mmojaada TorutkBa depe3 xukiep CXX, nBurareiab MOCTEIEHHO
BBIXOAUT Ha pexuM XX.

[Ipy BBIKIIOYEHHOM 3a)XKHUTAaHHHM MPOUCXOauT obectounBanue OMK, momada TorummBa
MIPEKPALLAETCS, YTO HCKIIOYAET BO3MOYKHOCTh CaMOBOCIUIAMEHEHHs roproueil cMmecu. Cucrema
ynpasieHus DI1XX He oka3bIBaeT BIUSHUS Ha paOOTy ABUTATEIS HA IPYTUX PEKUMAX.

JKOHOCTAT

DKoHOcTaT obOecneunBaeT HEOoOXOAMMOE OOOralleHHe ToproyYeil cMecH IMpH IMOBBIIIEHHON
YacTOTE BpAalllEHHs KOJIEHYATOrO Bajla IMPH IOJHOCTHIO OTKPBITHIX JPOCCENBHBIX 3aCIIOHKaX.
KOHCTpYKTHBHO  3KOHOCTAaT  MNpPEACTAaBISET COOONW  BEpPTUKANbHBIM  TOIUIMBHBIA  KaHal,
HAa4YMHAIOIIUKCSA HaJl YPOBHEM TOIUIMBA B MOIUIABKOBOM KaMepe U MOJHUMAIOLIUICS MPAKTHUYECKU
Ha MaKCHMaJbHO BO3MOJKHYIO BBICOTY B Ipejenax rabaputoB kapOropaTopa. B oTedecTBeHHBIX
KapO0opaTopax pa3IuyaroT JBa TUIIA S3KOHOCTATOB.

OkoHoctat npousBojacTBa OAO "IIeKAP" (puc. 21) cogepXUT BepTHKaJIbHBIA TOIUIMBHBIN
KaHal | U pacnbUIMTENs B BUJE TPYOKH CO CPE30M 2, BBIXOJAIIUI B IJIaBHBIM BO3AYIIHBIN KaHa
KapOroparopa HaJ ManbiM Tuhdy30poMm.
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Puc. 21. Cxema skoHocTaTa kaporopatopa OAO "IIeKAP"
ABJICHHUA OBYX (1)aKTOpOBI MOBBIIIIEHHON YaCTOTEI BpalICHUA
B skonocrarax npousBojycta JJAA3 (puc. 22) pacubuiuTenb 6 pa3MeIIeH B KOPIyCce Majoro
muddy3opa HaA paclbUIMTENIEM TJIABHOW JO3UPYIOIIEH CHCTEMBI. ODKOHOCTAT COAEPIKHUT

TOIUIMBHBIM KaHall 3 C TOIUIMBHBIM JKHUKIJIEPOM 7, 3MYJIbCHOHHBIM KaHal 4 C BO3IYIIHBIM 2 U
SMYJIbCUOHHBIM 5 JKUKJICPAMH.
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Puc. 22. Cxema sxoHocTaTa kaporopatopa JJAA3

[TpuHIMN n1EHCTBHS 3KOHOCTAaTOB 00euX KOHCTPYKIMH oauHakoB. Ilo Mepe yBenuueHus
pacxona Bo3ayxa (yBeIMUMBAETCS pa3pekeHne B nud@ys3opax) MpOUCXOIUT YBEIUUYEHUE CTON0A
TOIUIMBA B BEPTUKAJIBHOM TOIUIMBHOM KaHaje. llocie 3amosiHEHus TOIUIMBOM 3TOr0 KaHaia
JabHENIIee yBEIMUYEHUE pacxofa BO3AyXa MPUBOAMT K MPONOPLUUOHAIBLHOMY BO3PACTAHUIO
pacxoia TOILIMBA Y€pE3 PACTIBUINTEND.

Haulonbiiee pacnpocTpaHeHHE B KOHCTPYKIMSX KapOHOpaTOpoB aBTOMOOWIJICH ceMmeicTBa
BA3 mnomyuun skoHocTaT, KOHCTpyKTUBHO coBMemeHHbI ¢ I'ZIC (puc. 23). OH conepxkur
TOIUIMBHBIN 8, BO3AYLIHBIA 7 U 3MYJIbCUOHHBIA 5 JKUKIIEpHI, KaHall O ¥ 3MYJIbCUOHHBIN KaHal 4
pacnbunTens 1, BbIXOAAImIEro B Manblii 2 u Oomnbiiod / auddysopsl. Bo3mymHeii xukiep 7
pa3MelleH HaJl ypOBHEM TOIUIMBA B IOIJIAaBKOBOM kamepe 14, momaya ToIUIMBa B KOTOPYIO
ocyuiecTBisiercss yepes mryuep 11, torumBHbl ¢unbtp 10, TorumBHBINA kinanaH 9 ¢ urmoit 12.
Heo6xomuMmblil ypoBeHBb TOIUIMBA MOACPKUBACTCS C MOMOIIBIO noruiaBka 13. [1o Mmepe oTKphITHS
npoccend 18 mox neicTBUeEM pa3peXeHHs TOIUIMBO Yepe3 TOnBHEIN xukiep 15 I'IC noctynaer B
AMYJILCUOHHBIN Koioael 16, aMynbCHOHHYIO TpYOKy 17 U pacnbliuTensb 3 B rIaBHBIA BO3AYILIHBIN
KaHal.

Pa3pexeHnne B SMyJIbCHOHHOM KaHajie 4 yMEHBIIAETCS 32 CUET MOCTYIJICHUS BO3AyXa uepe3
BO3AYIIHBINA kuKiep 7. [loaToMy BCTyIuieHHe B pabOTy SKOHOCTaTa MPOUCXOAMT MPU OOIBIIMX
pacxoiax BO3Ayxa yepe3 IVIaBHbIM BO3AYLIHBbINA KaHa KapOroparopa. OTCyTCTBHE B IKO-HOCTAaTe

IIOABUKHBIX DJICMCHTOB obecrneynBaeT HAACKHYIO U CT8.6I/IJ'ILHYIO €ro pa60Ty.
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Puc 23. Cxema skoHocTtata, copmemenHoro ¢ I'JIC
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Cucrema skoHocTata KapOropatopa BA3-2105, -2108 (puc. 24) coaep>KUT TOIUTUBHBIN
KUKJIep 8, COOOIICHHBbIN Yepe3 TOIUIMBHBIA KaHan 9 ¢ mominaBkoBOi kamepoit 10, BO3MyNIHBIM
KUKJIEp 7, pa3MEUIeHHbI B KPBIIIKE 4 MOIUIaBKOBOM Kamepbl M COOOLIECHHBINM depe3 KaHal O ¢
9MYJIbCUOHHBIM KHUKJIEPOM 5, U PACTIBUIATEND 3 C KaHAJIOM 2, BBIXOASIIMM B IIABHBIM BO3IYIIHBIN
KaHain 1.

10
Puc. 24. Cxema sxoHocTaTa kaporopatopa BA3-2105 u-2108

Ilo0 oOeiicmeuem paspedxiceHus MONIUGO U3 NONTABKOBOU KaAMEPbl uepe3 MONIUBGHbLI
Kanan 9, monauenvlil Hcukiep 8 nepemekaem 6 Kauan 6, 20e cmewiugaemcs ¢ 6030YX0M,
nocmynalouwum uyepe3 6030YUIHBLIL HCUKAED 7, RPOXOOUm yepe3 IMYTbCUOHHBLL HcuKiep 5 u
IMYIbCUOHHBLI KAHA 2 6 2/1a6HblIL 8030YUIHbLIL KAHAL. IKOHOCMAm He Modxcem obecneuyums
Oblcmpulil nepexo0 Ha 0002auieHHYI0 20PI0YYI0 CMeCh NPU NOJIHOM OmKpbleanuu opoccens. /Ina
IMou yenu TPUMEHSIOT CHEHUATbHYI0 JO3UPYIOIIYI0 CHCTEMY, MOJNYyYMBINYI0 Ha3BaHHE
JKOHOMam3epa.

YckopuTeJbHbIH HACOC

YckoputenbHbIH HACOC CITY KHUT JIJIsl OOOTAIlleHUs] CMECH TPU PE3KOM OTKPBITHH JIPOCCETbHON
3aCJIOHKU M YBEJIMUYEHUHU HAarpy3Kd Ha JBUTaTelb. Y CKOPUTEIbHBIE HACOCHI MMEIOT MEXaHUYECKUN
WJIY BaKyyMHBIH, IPUBO/I.

Ha puc. 25 mpuBeneHa cxema yCKOPUTENIBHOIO Hacoca C MEXaHW4YecKuM IpuBojoMm. llpu
3aKpBITON APOCCENbHOM 3acioHKe 9 mopuieHb /3 yCKOPHUTEIBHOTO HAcOCa YEPe3 KECTKYHO CBS3b
yCTAQHABJIMBACTCSI B BEpXHEe IMOJOXKEeHHe. TOMIMBO dYepe3 IIApUKOBBIA OOpaTHBIN kianmaH /2
3amoJIHAET MWIMHAP Hacoca. HarHerarenbHbId KiamaH 7 B 3TOM MOJIOXKEHHUM TOJ JEHCTBUEM
COOCTBEHHOW CHJIBI TSXKECTH 3aKpBIBAET CEIUIO, MEPEKphIBas TEM CaMbIM JIOCTYIl BO3AyXa 4epes
pacnbUIMTENb 6 Hacoca B MOTUIAaBKOBYIO KaMepy /.

1 2

Puc. 25. Cxema 3K0HOCTaTa U YyCKOPUTEIHHOTO HAcOCa:
1 — nomaBkoBas Kamepa; 2 — IJIaHKa IPUBOJAa YCKOPUTEIBHOTO Hacoca; 3 — )KUKJIEp IKOHOCTaTa; 4
— pacmbUIMTENb HKOHOCTATa; S5 — JKUKIEP YCKOPUTEIBHOTO Hacoca; 6 — pacHbUINTENb
YCKOPHUTEJIBHOIO Hacoca; 7 — HarHeTaTeNIbHbIM KJamaH; 8 — TOIUIMBHBIM KaHal, 9 - npoccelibHast
3acioHKa; 10 — pbelyar ApoccenbHOM 3acIOHKH; 11 — MTOK MpUBOJA YCKOPUTEIBLHOIO Hacoca; 12 —
oOpaTHbIi Ki1anaH; 13 — nopIieHb YCKOPUTEIBHOTO HAacoca; 14 — npy»XKuUHA MOPILHS.
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[Tpu pe3KoM OTKpPBITHH IPOCCETbHON 3aCIOHKH phiuar /() IpoccenbHON 3aCIOHKH Yepe3 ILTOK
1] v miiaHKy 2 BO3JIEUCTBYET Ha MPYKUHY /4, KOTOpas CKUMAETCs, U MOpIIeHb /3 1o AecTBUEM
ee cuibl JBWXKeTcs BHU3. llpu 3TOM B LMIMHIApE HAacoca MOJ MOPIIHEM CO3AAETCs JaBJICHUE, B
pe3ylbTaTe 4ero 3akphlBaeTcs OOpaTHBIM KiamaH. BcenmeacTBue 3TOTO TOIMIMBO MEpeTEKaeT Mo
KaHaly & M OTKpbIBAeT HATHETATEJbHBIM KjamaH 7/, 3aTEM uepe3 JKUKIEp J BIPHICKUBAETCS B
CMECHUTENbHYI0 KaMepy KapOropaTopa U cMech oboramaeTcsl.

B paccMOTpeHHON KOHCTPYKIIMHM YCKOPUTEIBHOIO HAacoca MPUBOJ BBIIOJIHAIOT TaK, YTOOBI B
HAYaJbHbIE MOMEHTBHI OTKPBITHUS JAPOCCETbHOM 3acIOHKM XOJA TOpIIHA Obul Oonblie, 4eM B
CepeMHE OTKPBITHA. DTO Jenaercs JUisi KOMIIEHCAMU OOCJIHEHHS CMECH B HaudajbHBIA NEPUOA.
Kpome Toro, B OONBIIMHCTBE HACOCOB yCHJIME OT IJaHKW 2 Ha MOPIICHb Hacoca MepenaeTcsl He
HEINOCPEACTBEHHO, a Yepe3 MPYKUHY. DTUM YBEIMYMBAETCS BpEMs BIPHICKA TOIUIMBA (3aTSKHOU
BIIPBICK), U TPEIOXPAHSIOTCS JAETald MPUBOAA OT MOJOMKH, TaK KaK H3-3a Majoro IuameTpa
JKUKJEpa 5, NMpU OYEHb pPE3KOM HaXXaTHUM Ha MeJalb YMNpPaBICHHUS JIPOCCEIBbHON 3acIOHKOM
MIPOTUBOJIABJIEHUE B IWJIMHAPE HACOCa MOXXET BO3PAaCTU A0 TaKOH BEJIMYMHBI, YTO TATU MOTYT
NOTHYThCS. B HEKOTOPBIX KOHCTPYKIMSIX YCKOPUTEIbHBIX HACOCOB MPEIYyCMOTPEHA MEpPECTaHOBKA
3aKperyieHus] IToKka // Ha MEHbIIee IUIeYo JEHCTBUS. OJTUM 00ecledrBaeTCsl CEe30HHAS
peryivpoBKka  IPOU3BOAUTENBLHOCTH  Hacoca. Jletom YCTaHABJIMBAIOT ~ MEHBUIYIO
MPOU3BOJUTENHEHOCTD, 3UMON — Ooubinyto. C 3ToM 1ebI0 Ha KOHIIE phiyara /() nenarT He OJHO, a
JIBa WIN TPU OTBEPCTUS I 3aKperyieHus mroka / /. Uem Onmrke 3TO OTBEPCTHE K OCH APOCCEIBHOM
3aCJIOHKH, TEM MEHbIIIE XO/1 MOPIIHS U MPOU3BOUTEIBHOCTh HACOCA.

[Ipu pe3koM OTKpBIBAHHUHU APOCCENBHBIX 3aCJIOHOK MPOUCXOIUT OOEAHEHHE roproYell cMecH,
00yCIIOBJICHHOE PAa3NIWYHON IUIOTHOCTHIO TOIUIMBA U BO3MyXa, a CIEAOBATEIbHO, U CKOPOCTHIO
NOCTYIUIEHUS UX B LMJIMHAPHI JBUTATENSA. Y CKOPUTENbHBIN HACOC MpeJHa3HAUYEH sl YBEIUUEHUS
MoJlayy TOIUIMBA B 30HY nuddy3opa kapOroparopa u odecrieurBaeT oOoramieHne roproyeii CMecH.
Ero otHOCAT K yncity Hanbosee BaXKHbIX 00OTaTUTEIbHBIX CUCTEM.

KOHCTpYKTHBHO HAacoc MOXET OBITh BBINIOJHEH IUTYHXEPHBIM WIHM auadparMeHHbIM (puc.
26). OH uMeeT MOJIOCTH U3MEHIEMOTo 00beMa ¢ ONpeeNICHHBIM 3arnacoM B HUX ToruiuBa. Croco0
U3MEHEeHUs1 00beMa MOJIOCTH OIpeiesieT KOHCTPYKTUBHbIE OCOOCHHOCTH Hacoca.

Hacoc mopmneBoro tuma (cM. puc. 26, a) COAEPXKHT MOJOCTh H3MEHSIEMOTO 00beMma,
COOOIIEHHYI0 Yepe3 OOpaTHBIM KiamaH 9 W KaHal C TOIJIaBKOBOM KaMmMepou, a uepes
HarHeTaTeJIbHBIN KaHall ¢ HarHEeTaTeNIbHBIM KilaniaHoM 3. IlopiieHs 2 jKeCTKO 3aKpeIuIeH Ha IITOKE
4 1 cHaOXXEH MaH)KeTOW 1, M3TOTOBJICHHOM W3 AJIACTMYHOTO MaTepuaia (Koka, pe3uHa u ap.). B
HEKOTOPBIX KOHCTPYKIMSAX MaHXKeTa | OTCYyTCTBYET.

[IpuBog YH coctoutr u3 Tsarv 8, HOKMMHOW IIaHKK 7 W JeMidupyromeid npyXuHsl 6,
IpEeIOTBpallaloled MOBPEXKIAECHNUE JeTalled YCKOPUTEIBHOIO Hacoca IPH PE3KOM OTKPBIBAHUU
JIPOCCEIBHOM 3aCIIOHKM WM Tpu 3acopeHur pacnbuiutens YH. IlpousBoautensHocts YH
peryMpyrOT IIyTEM HM3MEHEHHUs XOJa INTOKAa YCKOPUTEJIBHOIO Hacoca NpHU IOMOIIU pe-
TyJIMPOBOYHOM Takku 5. B mporiecce 3anmoiHeHUs MOJI0CTH U3MEHIEMOro 00bemMa 0OpaTHBIN KianmaH
9 OTKpHIT, a HarHeTaTeNbHBIN 3aKphIT. [Ipu pabouem xoze ycusue dyepes IJIaHKy 7 mepeaaeTrcs Ha
npyxuHy 6 u cxumaer ee. [IpyxknHa B manpHeEiIIeM, BBIIPAMIISSACH, 0OECIIEUUBAET 3aTSHKHOE
BIIPBICKMBAHKME TOILJIMBA YEPE3 PACHbUIMTENb B IVIABHBIM BO3AYIIHBIM KaHal NMEPBUYHON KaMephl.
[IpuBong YH mnopmHeBoro Tuma KOHCTPYKTHBHO OOBCAMHEH B OJMH y3€l1 C IPUBOAOM
HKOHOMam3epa.
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Puc. 26. YckoputenpHbIi Hacoc mopirHeBoro (a) u nuadparmMeHHoro (0) TUIIOB

Konctpykius YH mopmaeBoro Ttuma peanmzoBaHa B KapOropatopax K-126I1, -126H, -
126I'M, -133, -133M u ap. Hacoc auadparmeHHOr0 THIIA C MEXaHUYECKHM MPUBOJOM (CM. puc. 26,
0) CONEPXUT IMOJOCTh NMEPEMEHHOTO 00bheMa C BO3BPATHOM MPYKUHOU 13, mepernyCcKHOU KUKIIEP
10, oOpatnbit knanan 11, kanan 12, memOpany 14, HarpyxeHHYI0 AeMIUpYOIel npyXuHou 15,
U KyJadok 19 mpuBOja, >KECTKO MOCaXEHHbIM HA OCh JIPOCCEIBbHOM 3aciioHKH. [lepemyckHoii
KHUKJIED BBINIOJHEH B KOpIyCe Hacoca M O0ecredyrBaeT NepenmyCcK TOIUIMBAa IPH CIy4YaiHbIX
KoJIe0aHMAX APOCCENbHOM 3aCIOHKM M3-3a HEPOBHOCTH Aoporu. Hacoc MoHTHpyIOT Ha (ranue
MOTIJIABKOBOM KaMmepbl KapOroparopa. OH cHaOxeH nuadpparMoit 14 ¢ KECTKMM LIEHTPOM,
BBITIOJITHCHHBIM B BHJIC JIBYX TapeiioK, AeMIUPYIOIIeH npykuHou 15, TonkareneM 16 u ponukom,
pa3MeLICHHBIM Ha KOHILIE pblyara 18.

Huadparma 14 HarpyxeHa nmpykuHou 13, pa3menieHHOW B pabodeil TOJOCTH MEPEMEHHOTO
oObema. BeacwiBaronuii kinanas 11 BBIMONHEH B BUJIE IIApHKA, pa3MEIIEH B BEPTUKAIBHOM KaHalle
1 COOOIIEH Yepe3 KaHaj C MOMJIaBKOBOM KaMEpO.

BrnyckHoit ki1anan obecriednBaeT CBOOOHOE MPOIYCKAaHUE TOILIMBA U3 MOIMJIABKOBOM KaMephl
B pa0ouyro HOJOCTh IpHU XoAe BcackiBaHusA. Knaman 11 mpensaTcTByeT BbIXOLY TOIUIMBA 0OpaTHO
IIPYU XOJ1€ HarHETaHUs B IIEPUOJ OTKPBITHSL IPOCCENbHON 3aCIOHKH.

HarnerarenbHas nuHMA 12 Hacoca CONEPKUT PaCHbUIMTEINb ¢ KATMOPOBAaHHBIM OTBEPCTHEM U
HarHeTaTeNlbHbIN IIAPUKOBBIA KJlalaH, pa3MELICHHBIN B IOJIOCTH TOIUIMBOIIOJAIOIIEIO BUHTA H
IMPEMATCTBYIOIUI N0Ja4e BO3AyXa B MOJOCTh IIPHU XOA€ BcachiBaHUsA. OH IPOIYyCKAaeT TOIUIMBO K
pacmbUIMTENI0 TOJBKO NpU XoJe HarHetaHus. Hamumume momoOHOrO OTBEPCTHS HCKIIOYAET
MI'HOBEHHBII BBIOPOC TOIUIMBA YEPE3 PACIbUIMTENb B 30HY MaJIOro Ju(dy30pa NepBUYHON KaMepHl.
TorummBo w3 YH mocrymaeT B OCHOBHYIO Kamepy 4Yepe3 paclbUIUTENh C KaJluOpOBaHHBIM
OTBEPCTUEM, IIPENATCTBYIOLUIUM OBICTPOMY BIPBICKMBAHUIO TOILUIMBA.

B ronoBke muadparmel 14 Mexay MONNSTHUKOM, KOHTAKTUPYIOUIMM C pblyaroM 17, u
YKECTKUM IICHTPOM pa3MeIlleHa XKecTkas aemmdupyromas npyxuHa 15. Hannuue Takoit mpyKWHbI
15 obGecnieunBaetr 3aTsDKHOE BIPBICKMBaHUE TOIUIMBAa Y H, mpenoTBpamiaromiee nmpoBajibl B padore
neuratensi. Hacoc cHaOkeH Takke IPEHAKHBIM KaHAJOM C TEPEMyCKHBIM JKkukiepom 10,
COCAMHAIONMM pabodylo MOJOCTh Hacoca C IOIUIABKOBOW KaMmepoi. BrIxogHoe oTBepcTue
JPEHaXXHOTO KaHaJla BBIMOJIHEHO B CTEHKE IOIUIABKOBOW KaMephl HEJAIEKO OT TOIJIMBO3a0OPHOIO
orBepcTHs. [IpeHaXkHBIi KaHal € >KMKJIEPOM WU PEryJUpOBOYHBIM BHMHTOM MpEAHA3HAYEH MJIs
KOPPEKTUPOBKU (yMEHBIIEHUS) Mojgauu TormauBa YH mpu MemayieHHOM OTKPBITUM JIPOCCENbHBIX
3aCJIOHOK, KOTJa HET HEOOXOJUMOCTH 0JIa4X JOIOIHUTEIBHOTO TOIJINBA.

Kuknep 10 BbInosHEH B KOpITyce Hacoca U 00eCcTIeunBaET MEPEMyCK TOIUIMBA MPH CITydalHbIX
KoJIEOaHUAX APOCCEIBbHOM 3aCIOHKH M3-3a HEPOBHOCTU JOPOTH. TOMIMBO U3 MOIUIABKOBOM Kamephl
3a0upaercd uepe3 KaHall B €€ CTEHKE M MPOXOJUT yepe3 BIYCKHOM kiamaH 11 u moctymaer B
MOJIOCTh. XOJI BCAaChIBaHUS IMPOUCXOMUT 3a CUET YNPYrocTd HpyxuHel 13 auadparmel, a xon
HArHETaHUs 3a CYET NPYKUHBI 15.

[Tpu moBOpOTE APOCCENBHON 3aCIOHKH 110 YaCOBOM CTpeJKe Kysnadok 19 uepes preuaru 18 u
17, Tonkarens 16 Bo3aeiicTByeT Ha NpyXuHy 15 U cxumaer ee. Bompsamissace, npyxkuHa 15 yepes
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MeMOpaHy 14 BBITECHSIET TOILIMBO 0 KaHaly 12 yepe3 IapUKOBBIM KJalaH U paclbUIUTENb, Ipe-
IATCTBYIOIIMN OBICTPOMY BIIPBHICKMBAHHMIO TOIIMBA. BbeiTecHeHHOe MeMOpaHoi 14 TomiauBO 1O
KaHajaM 4epe3 BbIIYCKHOW IIAapUKOBBIA KJamaH ¢ YIOpPOM U 4Yepe3 KaHal 12 M pachbUIMTENh
o0ecreunBaeT 3aTsHKHOE BIIPHICKMBAaHUE TOIIMBA B IVIABHBINA BO3/AYIIHbIA KaHaI.

PacributuTelb, BHIBEJICHHBIM B TJIABHBIA BO3AYIIHBIA KaHAT MEXIy MaibiM nuddyzopoMm u
CTEHKOH, KPENMUTCS MpH MOMOIIM MOJOr0 BHHTA KpEIUIEHUS § C IIApUKOBBIM HarHeTaTeIbHBIM
kinanaHoM. Kynadok 19 YH ucnonHeH niockuM CTallbHbIM € KPEIUIEHWEM ITyTeM PacKJIENKU KOHIIA
ocu apoccenbHOM 3acinoHku. Koncrpykums YH nuadparmMeHHoro tuma peanu3oBaHa Ha BceX
Monupukanusx kaporoparopon cemeiictsa [JAA3 u OAO “TIleKAP”(tuna K-151).

HaunOonee BaxHBIMH XapakTepucTMkamMM YH SBJISIOTCS 3aKOH MMOJA4YM TOIUIMBA M €rO
POM3BOIUTENHHOCT. [IpyM pe3KoM OTKPBITHHM JAPOCCENBHOW 3aclIOHKH, Korja muadparma YH
YIEPKUBACTCS OTHOCUTEIBHO MEJICHHO YJalsieMbIM TOIUIMBOM, HE MOXKET OBICTPO NMEPEMECTHTHCS
Ha pacCTOSIHUE, ONPEACIIEMOE X0/I0OM phluara, MpykuHa 13 cxumaeTcs 1 3aTeM, 10 Mepe yJaJleHus
TOIJIMBA M3 TMOJIOCTM HAcOCa, MEAJICHHO paclpsMisercsd, obecrednBasi, BO-NEPBBIX, 3alllUTy
nradparMbel OT pa3pbiBa OOJNBIIMM JaBJICHHWEM TOIUIMBA, a BO-BTOPHIX, PACTATHBAHUE IpOIecca
BIpbIcKUBaHMA Ha 1,0—1,2 ¢, uro Tpebyercs it odecrieueHus yCTONUNBOM paboThl JBUTATEIS.

YckopuTenbHBIN Hacoc auadparMeHHOrO THIIA C MEXaHWYECKHM MPUBOJIOM o0ianaer Gojee
BBICOKOW CTaOMJIBHOCTBIO B paboTe M OJIarONpUsATHBIMU XapaKTEepPUCTHKaMM, YTO 00eCrednso
NPEUMYIIECTBEHHOE €r0 pacripocTpaHeHne. Ero KOHCTPYKIHMS MOXeT OBITh MpencTaBiieHa ABYMS
HanOoJiee TUIIMYHBIMU CXeMaMHU. Y CKOPUTENbHbIN Hacoc kapOropatopoB BA3-2105, JIAA3-2140, -
2141, K-151 u K-156 (puc. 27, a) coaepuT noiaoctsb 15 n3mMeHseMoro oobema, COOOIIEHHYIO Yepe3
kaHan 17, oOpaTHbIN KianaH 4 ¢ cenyoM 2 ¥ NMEeperyCKHOM KUKIep 3 ¢ MOIUIaBKOBOW Kamepoi 1 u
yepe3 KaHal 7 C KjJamaHoM 9 TomIuBHOrO >kukjiepa 8 ¢ pacoeuiuteneM 10, memOpany 14,
Harpy»eHHy npykuHamu 16 u 11, HakOHEYHUK, pa3MEIEHHbI B Kpbllike 13, u ppuar 12.
BnpeickuBaHue TOIIMBA OCYIIECTBISETCS TOJIBKO B INEPBUYHYIO Kamepy KapOroparopa. Hacoc
COJICPKUT PETYIMPOBOYHBIN BUHT 5 1 ynop 6.

YckopurensHbii Hacoc kapOropatopos 2108, 2109 u 21081 (puc. 27, 6) cCoIepKUT MOJIOCTH 6
HU3MEHSIEMOTO o0bheMa ¢ MpYXUHOH 15, coobmenHyro depe3 kaHam 11, oOparHbeiii kmaman 13 ¢
ceqsiom 12, HarHeratenbHbIN kianaH 10 ¢ xoprycoM 7, pacnbuiuTensiMu 9 U §, BBIBEICHHBIMU B
KUKyl KaMmepy KapOroparopa, MeMOpaHy S5, HarpyeHHyio npyxkuHoit 1. Ilpu paGodyem xome
ycwine 4yepe3 pblyard 14 u 3, HaKOHEYHMK 2, Pa3MEIIECHHBIM B KpbILKE 4, BO3AECHCTBYET Ha
MeMOpaHy 5 1 00ecrieunBaeT 3aTsKHOE BIPHICKUBAHUE TOIIMBA B KAKIYI0 KaMepy KapOropaTopa.

Puc. 27. Cxema YH nuadparmennoro tuma kaporoparopoB BA3-2105 (a) u BA3-2108 (6)

N3 paccMoTpeHHBIX XapakTepucTuk YH Hanbosnee BaKHBIMU SIBISIFOTCS TPOU3BOAUTEIBHOCTD
U 3aKOH Mojadu ToruMBa. Hacochl MOpPIIHEBOrO THIA CHAO0XKEHBI CPEACTBAMM PETYJIMPOBAHUS
NPOM3BOIUTENBFHOCTH, a y JuadparMeHHBIX OHHM HMEIOTCS TOJNBKO Ha KapOroparopax JIAA3
HEPBBIX BBITYCKOB.

YcKkopuTenbHBIN HACOC, ycTaHaBiIMBaeMblii Ha aBToMoOmWIsiX BA3-2101 (puc. 28), cHabxeH
HOJBY)KHBIM POJIMKOM, pa3MEIEeHHbIM Ha KOHIE phlyara 13 W KMHEMaTHYEeCKH CBS3aHHBIM C
KynaukoM 12 npuBoaa. Ilpoduis Kynauka BeIOpaH TakuM, 4TO 0OECTIEUYMBAET MAKCUMAJIbHYIO I1O-
Jlauy TOIJIMBA B Ha4aJbHbBII MOMEHT OTKpbIBaHUS poccens. Juapparma 1 kuHemMaTHYecKkH cBs3aHa
gyepe3 IeMIPHUPYIONIyI0 MPYXUHY (Ha pUCYHKE HE MOKa3aHa) C TOoJKareleM |5 W HarpykeHa co
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CTOPOHBI TIEPBUYHOM KaMmepbl IWIMHAPUYECKOM mnpyXkuHON 14, pa3MmelieHHOW B TOJOCTU
MIEPEMEHHOT0 00beMa.
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Puc. 28. Cxema YH kapOroparopa BA3-2101

HarueratenbHass JTUHUST Hacoca COAEPKUT BITYCKHOM IIAPUKOBBIM KiamaH 2, MEpernyCKHON
KiamaH 3, Kamepy 4 T[apoB TOIUIMBA, HAarHEeTaTeNbHbIM KJAlaH, pa3MEIICHHbBIA B
TOTUTMBOTIOAIONIEM BUHTE 6, W pacHbUIMTENh 5 ¢ KaauOpoBaHHBIM oTBepcTHeM. Kymauok 12
IIpUBOJA TAaKKE CBA3aH KHHeMarudecku uepe3 ppyar 11 w mrTok 10 ¢ knamanom 8
pazbanaHCHPOBKHU TMOIJIABKOBOM KaMephl 9, MEPEKPHIBAIONINM BBIXOJ 7 KaHalla pa30aJaHCHUPOBKH.
KanubpoBanHOE OTBEpCTHE HMCKIIOYA€T MTHOBEHHBIH BBIOPOC TOIUIMBA YEpe3 PACHbUIMTENh 5 B
30Hy auddysopa nepsuyHO kamepbl. OTHOBPEMEHHO C ATUM HaJIM4Ke AeMII(pUpyoIIen Mpy>KuHbI
obOecrieunBaeT 3aTsDKHOE BIPHICKMBaHWE TOmMBa YH, mpenoTBpamias mpoBaibl B padoTe
JBUTATEIISL.

BnyckHoil ki1anaH BBITIOJIHEH B BUJE IIAPUKA 2 U OFPAaHUYUTENS €r0 X0/1a, 3allPECCOBAHHOTO
B CTCHKE MOIUIABKOBOW Kamepbl. Kiaman 2 obecrneunBaeT CBOOOHOE MPOIMyCKaHWE TOIUIMBA W3
IIOIJIABKOBOM KaMephbl Yepe3 OTBEPCTUE B €€ CTEHKE CO CTOpoHbl YH B IOJOCTH NMEPEMEHHOIO
o0BbemMa MpH 3aKPHITON IPOCCETbHON 3aCIOHKE M MPEMSITCTBYET BBIXOAY TOIUIMBA MPH Hadaje ee
neukenHus. [y obecriedeHust Hae)KHON pabOTHI Hacoca MPeAyCMOTpEHa Kamepa 4 mapoB TOIUIHUBA.

HarneratenbHass JIMHHMS Hacoca COJIEPKUT HArHETaTElIbHBIM I[IAPUKOBBIM  KiamaH,
pa3MeIIeHHBIN B MOJIOCTH TOIUTMBOIOIAIOIIETO BUHTA 6, MPOMYCKAIOIIUN TOIUIMBO K PACTIBLUIUTENIO
Y NPENATCTBYIOLINHI [TOAAa4e BO3/1yXa B IOJOCTh IPH BCAChIBAHUU TOIUINMBA, U PACIIBUIATEND 5.

PacnbimuTenb BBINOJIHEH B BUJIE YUIMHEHHOTO HOCHKA, BHIBEICHHOT'O B IVIABHBIM BO3TyIIHBIN
KaHaJl TEPBUYHOM KaMepbl W 3aKpelyIeHHOrOo ¢ TIOMOIIbI0 Mojoro BHHTA. OH CcHaOXeH
KaTMOpOBaHHBIM KaHAJIOM, MPEMATCTBYIOMIUM OBICTPOMY BIPBICKUBAHUIO TOTUIMBA. OHOBPEMEHHO
C 3TUM Haluyue AeMIpUpyIoueil npyKuHbl 00ecrednBaeT 3aTsKHOe BIpPbICKUBaHUE TomnBa YH,
MPEIOTBPAIIAIOIINM MIPOBAJBI B paboTre apuratelns. [lepemyckHoii KuUKIep 3 BBIIOJHEH B KOpIyce
Hacoca 1 00ecreynBaeT NepernycK TOMIMBA B MOIUIABKOBYIO KaMepy 9 mpu ciaydyaiiHbIX KosieOaHUsIX
JPOCCEJIHOM 3aCIIOHKU M3-32 HEPOBHOCTH JIOPOTH.

Hacoc cHaOxkeH ApeHa)KHBIM KaHAJIOM C JKHKJIepoM auamerpoMm 0,4 MM, COETUHSIOIINM
pabodyro MOJOCTh MEPEMEHHOT0 00bheMa C MOIUIAaBKOBOM KaMmepoil. BrIxoqHOE OTBEepCTHE KaHaia
PACIIOJIOAKEHO B CTEHKE MOIJIABKOBOM KaMmepsbl. JIpeHaKHBIN KaHaJ ¢ JKUKJIEPOM NpeJHA3HAYEH IS
KOPPEKTUPOBKU (yMEHBIIEHUs1) Moaaun TomiuBa YH mnpu MeIneHHOM OTKpPBITUU APOCCETbHOM
3aCIIOHKH, KOTJa OTCYTCTBYeT HEOOXOJUMOCTh IOAayd JOIMOJHUTEIBHOTO TOIUIMBA. XOJ
BCAChIBaHHS TOIUIMBA MPOUCXOAMT 32 CYET YIPYTOCTH NpYXHWHBI 14 nuadparMbl, a HarHETaHUE
TOILJIMBA — 3a CUET CUJIOBOTO BO3/ACHUCTBUA phlyara MpuBojia Ha Topel Tojakatens 15 nuadparmsl.

[Ipu moBopoTe ApOCCENbHOW 3aCIOHKM [0 YacOBOM CTpEJIKE KYyJIauyOoK 4Yepe3 pbluaru u
TOJIKATENb 15 BO3JAEHCTBYeT Ha AeMN(PUPYIOIIYI0 TMPYXKHHY W CKUMAET ee€. BhImpsmissich,
nemndupyromias npyxuHa depes auadparmy | BBITECHSET TOIUIMBO IO KaHAy, Yepe3 IMAPUKOBBIN
KJIanaH ¥ paclbUIMTENb 5 B TJIABHBIN BO3AYIHbBIA KaHaJ.

YBenuyenue o0IIero KOJIMYecTBa TOIUINBA, MojaBaeMoro YH, He Bcerga ycrpanseT 1e(eKThl
MIpU pa3roHe aBToMoOWIs. BaskHBIM mapaMeTpoM siisieTcs: OecriepeOoitHast 1 3¢ eKTUBHAS mo1a4ya
TOIUTMBA TPU HEOONBIINX OTKPBITHUSAX APOCCENs, XapaKTEPHBIX /ISl pealbHBIX YCIOBUH JKCILTya-
TalMy aBTOMOOUJISL 1 0COOEHHO B MOMEHT OTKPBITHSI BTOPOI KaMepbl KapOropaTopa.

N
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B mnocnemyrommx koHCTpykiusax YH kapOroparopoB cemeiictBa BA3 ce3oHHas ux
perynupoBka Oblla HCKJIIOYEHA. B mocnenyromux KOHCTpYyKuuax kapOropatopoB JIAA3
IIPUMEHEHO JBOMHOE BIIPBICKUBAHHWE TOIUIMBA B KAXIyI0 KaMepy M H3MEHEHa KOHCTPYKLHs
KyJlauKa IpUBOJA.

YckopurensHbId Hacoc kapOropatopa JIAA3-2108 (puc. 29) comepxur amadparmy 3,
TOTUTMBHBIN JKUKJIEp C OOpAaTHBIM KJamaHOM §, TOTUTMBOIOAAIOIIMN TMOJIBI BUHT C IIaPUKOBBIM
HarHeTaTeJIbHBIM KJIalmaHoM 2, IBYIUIEYMI pbhluar 5 MEXaHMYeCKOTOo NpHUBOJA, KMHEMATHYECKU
CBSI3aHHBIN C TOJKaTeneM 4, Harpy>KeHHBIM MPY>KHUHON CO CTOPOHBI AuadparMsel 3, U pacHbLIUTENN
1, pa3melieHHbIE B NEPBUYHON W BTOPUYHOM KaMepe COOTBETCTBEHHO. Ppluar 5 KMHeMaTHyecKu
CBs3aH C MPO(HUIBHBIM KyJauKoM O, pa3MeIleHHbIM Ha OCH JIPOCCENbHON 3aCIOHKH MEPBUYHON
kaMmepbl. OCHOBHBIE 3JIEMEHTBHI Hacoca pa3MelleHbl BO (UIaHIle, 3aKpPEIVIECHHOM Ha KopIyce
MOTIIaBKOBOM KaMepbl 2 KapOroparopa.

e

Puc. 29. Cxema YH kapOroparopa BA3-2108

Pacnbuintenn 1 ycTaHOBJEHBI B JUIMHHBIX TpyOKax Ha JepkaTeie, B KOTOPOM pa3MelleH
HIAPUKOBBIM HAarHETaTeNIbHBIN KilanaH. [lepxkarens pacnpuidTesied | pa3MmenieH B rHE3/ie Kopliyca
KapOroparopa, YIUIOTHEH Pe3UHOBBIM KOJIBIIOM M 3a(pUKCHPOBAH TOJIBKO €0 KPBILIIKOM.

BcaceiBaronuii knanan 2 YH pa3smenieH B HM)KHEH YacTH BEPTUKAJIBHOIO KaHala TMOJ
pacmplUIUTENIeM M CBOOOJHO MPOIYCKAaeT TOIUIMBO M3 IOIUIABKOBOM KaMepbl B IOJOCTh IOJ]
nuadparmoii mpu xoze BcachlBaHU ( B IEPHOJ] 3aKPHITHUS APOCCETBHOM 3aCTIOHKN).

Knaman mnpensrcTByeT BBIBOJLY TOIUIMBA OOpaTHO IPH XOJE€ BCACBIBAHUS W TIPOITYyCKAaeT
TOIUIMBO K PAaCHbUINTENAM | IIpU XO[€ HArHETAHHUS.

B ronoBke mexay auadparmMoil 3 W MOANSATHUKOM, KOHTAaKTHUPYIOIIMM C pBIYaroM S5,
pa3MellleHa JKecTKas MpyxuHa. [Ipm pe3koM OTKPBIBAHUM JPOCCEIBHBIX 3aCiIOHOK 7 uU 9
nemrupyromas MpykHHa MPUBOJA CKUMAETCS, a 3aTeM, pa3zKUMasCh, 00ECICUNBACT 3aTSHKHOE
BIIPBICKMBAHME TOIUIMBA, TAPAHTUPYS OECIPOBAIIBHYIO PabOTy JBUTATEIS.

3a0op TOIUIMBA M3 MOIUIABKOBOM Kamephl OCYIIECTBIISETCS Yepe3 FOPU30HTANbHBIA KaHal 1,
COOOLIEHHBIM C BEPTHKAJIbHBIM KaHAJIOM IEpes BCACBhIBAIOUIMM KiamaHoMm 8. XoJ BCAaChIBaHUS
IOPOMCXOIUT 32 CYET YIPYTOCTH NPYKUHBI ITuadparmbl, a XOJ HarHeTaHWs — 3a CYET CHIIOBOTO
BO3/ICHCTBUS pplyara NpuBoJa Ha TOPELl FOJIOBKU AUadparmsl.

O¢ddextuBHOCTE paboTel YH B 3HAYMTENBHOH Mepe ompeaensercs NpoduieM KyJauka
IPUBOJIA, PEATTU3YIOIIUM 3aJaHHbII 3aKOH BIPBICKUBAHMS TOIUIMBA. B KOHCTpykIMM KapOroparopa
aBToMoOmina "Oxa" BA3-1111 npumenen YH ¢ ABOHHBIM BIIPHICKUBaHMEM TOILIMBA. MHOTO-
NpOQUIBHBIA KyJauoK 00eCreunBaeT BIIPHICKUBAHHE TOIUIMBA NPU pa3roOHE aBTOMOOWIS IpU
YacTUYHOM OTKphIBaHUM Apoccens (puc. 30). YH conepxur auadparmy 3, oOpatHbiii kinanat 4,
pETyJIMPOBOYHBIA BUHT 5 W PETYIUPYEMbI TOIUIMBHBIN kukKiep 10, TonkaTenb 2, KHHEMaTHYECKH
CBSI3aHHBIA C MeMOpaHOW, pblUar npuBoja 1, KMHEMAaTHYeCKH CBS3aHHBIA C KyJlaukoM 9 u
JIPOCCEIBLHOM 3acIOHKOM 8§, MIApUKOBBIM KjlamaH 7 W pachbUIdTeNb 6 € BBIXOJOM CTPYH B
NIEPBUYHYI0 U BTOPUYHYIO KaMmepbl. IIpy 3aKkpbITOM ApPOCCENBHOM 3aCIOHKE IPY)KUHA OTBOAUT
nuadparMy BieBo, oOecrieunBas 3al0JHEHNE 00beMa KaMepbl Hacoca TOIUIMBOM Yepe3 MapuKOBBIN
oOpartHbiii kianad 4. [Ipy OTKpBIBAHUU JPOCCENTBHOM 3aCIOHKM KyJIa4yoK JEHWCTBYET Ha phlyar, a
nuadparmMa olecrieunBaeT yepe3 KiamaH M paclbUIUTENb IOJady TOIUIMBA B CMECHUTENIbHBIE
KaMepbl, 00oraiias roproyyio cMech.
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Ce3oHHas perynnpoBka nojauu tomnusa ¥YH He npexycMoTpeHa, 1o3TOMY OHA ONPEAeseTCs
TONBKO TpoduieM Kynadka. [Ipy pe3koM OTKpPBITHH IPOCCENBbHOM 3aCIOHKH 8 Kynadok 9 dyepes
JBYTUICYHH peruar 1 u TomkaTenb 2 BO3ASHCTBYeT Ha Auadparmy 3 u nepemMeriaet ee. TOIIMBO Mo
neiictBueM nuadparMbl 3 BBITECHSIETCS M3 KaMepbl M MOCTYIMAaeT uepe3 IIapUKOBBIM KiamaH 7 K
pacubUIUTENIO 6 IEPBUYHON U BTOPUYHOM Kamep.

Puc. 30. Cxema YH xapOropatopa BA3-1111

3aaHHBIA NPOoQMIIb KyJlauka 9 MO3BOJISIET OCYIECTBIISTh BIPHICKUBAHHUE TOIUIMBA B KaXyIO
Kamepy kapOropaTopa B 3aBHCHMOCTH OT HCXOJHOTO peXuMa pa3roHa aBTomoOwns. Hanwmuue B
cucteme YH npyxuHbl 00ecreuMBaceT 3aTSHXKHYIO I0J1ady TOIUIMBA, MCKIIIOYAIOLIYIO MPOBAJbl B
pabore nBurarens. [Ipu 3akpblTUM Ipoccenst MOA ACUCTBUEM NpPYKHUHBI nuadparmMa OTBOAMUTCA
BIICBO, ¥ OCBOOOIUBIIHUIICS 00hEM KaMephl 3aOTHIETCS TOTUIMBOM Yepe3 IMIAPUKOBBINA KiamnaH 4.

[TpousBoguTenpHOCTh YH siBnsieTcss Hanbosiee BaXXKHOM ero XapakTepuctukoit. Ee BiusiHuEe Ha
BB mnpu ucnbITaHUN JIETKOBOTO aBTOMOOWIISL TIO €37J0BOMY ILIMKITy MOKA3bIBAET, YTO YMEHBIIICHHE
npousBoauTenbHoctd YH 14 o 3 cM° 3a 10 HOIHBIX X0JI0B MeMOpaHbI cHIKaeT coaepkanue CO u
CnHn, B OI' B 1,8 paza. Munumansnoe cogepxkanue CO u C,H, B OI' mocruraercs npu
npousBoguTenpHOocTH YH 3 cM’ 3a 10 T[ONHBIX XOJOB nopmHsa YH. Ilpu Takou
npou3BoauTeNbHOCTH YH coxpaHsaioTcs TuHaMHYecKue KadecTBa aBToMoOmis "MockBuu-2141" u

PE3KO CHIXKAETCS coAepKaHue BpeaHbIX BeecTB B Ol.

YcrpoiicTBa cucTeMBI IyCKa U MPOrpesa

[TyckoBoe ycrpoiictBo (puc. 31) ciayXuT Ui oOOrameHuss CMECH MPH IMYCKE XOJIOIHOTO
nsurarens. OHO mpenacTaBisieT coOOM BO3AYIIHYIO 3aCOHKY 1, YCTaHOBJIEHHYIO B BO3AYLIHOM
naTpyOke KapOropaTopa, KOTopasi B 3aKphITOM IOJIOKEHUH HE TPOITYCKAET BO3YX B CMECUTEIBHYIO
Kamepy. YTpaBiieHUE BO3IYIIHON 3aCIOHKOW OCYILECTBISETCS, KaK MPaBUJIO, C TTOMOIIBIO Tpoca,
BBIBEJICHHOTO B KAOWHY BOJWTENS HA ITaHETb.

[Tpu mycke XOJOJHOTO BUTATENS U MOJHOM 3aKPBITUU BO3AYLIHOW 3acOHKH B Auddysope
KapOroparopa cozfaercsi 0oJbinoe paszpeskeHre. OHO cHoCcOOCTBYET WHTEHCHBHOMY BBITEKAHUIO
TOIUIMBA W3 pacHbUIuTeNs [J1aBHOrO JO3UPYIOUIEr0 YCTPOWCTBA, M CMECh CHJIBHO oOoramiaercs.
UroObl mpeOTBPATUTh M3JHIIHEE 00OralleHue CMECH NpHU IyCKEe ABUraTelNs, yMelo MOoA0UparoT
CTENeHb 3aKPBITHA 3aCIOHKHA. OOBIYHO OHA 3aBUCHUT OT TEMIIEPATYpPbl JBUTATENS], MAPKH TOILJIMBA U
COCTOSIHUS IBUTATEIIS.

VYBenuueHue pa3pekeHusi B CMECUTENIbHON Kamepe kapOropaTopa 3aBUCUT HE TOJBKO OT
CTENEHM 3aKPBITHS BO3AYILIHON 3aCIOHKH, HO M OT BEJIMYMHBI OTKPBITUS JPOCCEIbHON 3aCIOHKH.
Camoe manoe paspexxeHue OyIeT NpU MOJIOKEHHUU IPOCCENBbHON 3aCiIOHKH, O0eCIeyuBaIolEM
xojocTol xoxn asurarens. Ho nns mycka XOJOJHOTO JBUTATENsl 3TOrO MOXKET OKa3aThes
HeZ0CTaTOYHO. UTOOBI yBENIUYUTH pa3pekeHHe, TPOCCENbHYIO 3aCIIOHKY CJIerKa MPUOTKPBIBAIOT.
Bo mHOrux xapOroparopax Ui 3TOrO BO3AYIIHYIO 3aCJIOHKY COCIHHSIOT TATAMU M PbIUYAXKaMH C
JIPOCCENBHON 3acIOHKOM. biarogapsi TakoW CBSI3M NPU MOJHOM 3aKPBITHM BO3AYILIHOM 3aCIIOHKHU
Oyzner obecreunBaThCSl OTKPBITUE IPOCCEIBHOM 3aCIOHKM Ha HEKOTOPBIH yroi. OObIYHO mJist
Ka)KJI0T0 THIa KapOropaTopa BETUUYMHA OTKPBITUS APOCCEIBLHOM 3aCIIOHKU MOJOUPAETCS 3aBOJIOM-
U3rOTOBUTENEM U U3MEHATH €€ MPHU IKCIUTyaTal[i HE PEKOMEH Ty eTCS.

32



Puc. 31. Cxema myckoBOro ycTpoiicTBa Kaporoparopa:
1 — BoO3ayIIHAs 3aCiIOHKA; 2— MPY’)KHUHA KJIanaHa;, 3— NpeJoXpaHUTEIbHbIN KianaH; 4 —
JpoccebHast 3aCIIOHKA.

Kak TonpkO Mpou3oiaeT myck XOJO0AHOTO JABUTATENS MPU MOJHOCTBIO 3aKPBITOM BO3IYILIHOM
3aCIIOHKE, CMEChb MOXET OuYeHb CHJIBHO o0oraTuthcs. [loATOMy BO3AYIIHYIO 3aCIOHKY
PEKOMEHIyeTCsl TPUOTKPBIBATh cpady Iociie Hauajna padorel aBuratens. Eciam BoguTens He
yCHeBaeT clenaTh 3TO B HayalbHBII MOMEHT PalOOTHl ABUraTelsl, YMEHBIICHHE Pa3peKeHUs B
KapOroparope NPOMCXOTUT aBTOMATHYECKH Oyiaromapsi CpabaThIBAHUIO MPEIOXPAHUTEIHLHOTO
KJlamaHa J3, KOTOpBIA YCTAaHOBJIEH Ha BO3AYIIHOM 3acJIOHKE M YACPKHUBACTCS B 3aKPHITOM
MOJIO’KEHUU TPYKUHOH 2.

[Tpu 3HAUUTETHLHOM YBEIMUEHUU PA3peKEHUS U BO3pACTaHUs JABJICHHS BO3AyXa Ha 3aCIIOHKY
MPY’KUHA MPEIOXPAHUTEIHHOTO KJIallaHa C)KUMAETCS M BO3yX MPOXOIUT B CMECUTEIIbHYIO KaMepy.
CamM KkJamaH B 9TO BpeMsl HAUMHAET M3JaBaTh XapaKTEPHBIN IIyM, CUTHAJIH3UPYS O HEOOXOIMMOCTH
PYYHOT'O OTKPBITHS BO3YIIHON 3aCIIOHKHU.

B HekoTophIxX KapOropaTopax A UCKIIOYSHHS U3JIUITHETO TepeoOoraiieHus Toprodei cMecu
NpU YBETUYCHUH OTKPBITHS IPOCCETBHON 3aCIOHKH BO BpEMsl MPOTrpeBa BO3AYIIHYIO 3aCIOHKY
YCTaHABIMBAIOT HECUMMETPUYHO OTHOCHUTENBHO IMOTOKa Bo3ayxa. [lox neiictBuem pasHOCTH
JABJICHUI TIOTOKA BO3[yXa Ha 00€ YacTHU TaKOW 3aCIIOHKHM OHA CTPEMHUTCS OTKPBITHCS, YMEHBIIIAS
o0orarieHue CMecH.

[IpuroroBienue roproueid cMecH MpU IyCKE JBUrareiss OCHOBAaHO Ha MCIOJIb30BaHUHU
MYCKOBBIX (pakuuii OeH3zuHa. VX koamdecTBo B OEH3MHE HEBEIMKO U cocTaBisieT He Oonee 10 %
obmiero ero pacxoaa. C MOHMKEHUEM TEMIIEPaTyphl OKPYKAIOIIETO BO3AyXa, YCIOBUS UCTApEHUS
OeH3MHA BO BIIYCKHOM TpakTe 3aMeTHO yxynmarorcs u 90—95 % torumBa ocenaer B BHIE
TorMBHBIX MpoaykToB (TII) Ha cTeHKaxX BIIyCKHOTO TpakTa, KapOroparopa W KaMepbl CrOpaHUS
neurarensi. OJHOBpEMEHHO C TMOSIBJIEHMEM TepBbIX Bembimiek TII gocturaer wuiumHApa U
MPAKTHYECKH TIOJHOCTHIO HUCHApSAETCsA. 3aMETHOE IMepeoOOoralieHne TOprYeld CMEeCH B IEPHUOJ
IyCKa COMPOBOKIAETCS MOBBIIEHHBIM cofiepxkanuem C,H;, B OT'.

OddexTuBHOCTh TpoIlecca MycKa XOJOJHOTO JBHraTeNs OIECHHWBAIOT IO BEIUYUHE U
XapakTepy M3MEHEeHHs paznudyHbix BB. XapakTepHoil 0COOEHHOCTHIO PEKHUMOB IyCKa SIBIISICTCS
BbICOKMH ypoBeHb KoHlLeHTpauuil C,Hy B OI'. Tlocne 10 uuxioB cogepxanune CyH, nocruraer 35
000 ppm (3,5 %) u Oomnee, a 3aTeM OHO PE3KO COKpAIAETCs, TOCTUrasi MOCTOSHHOTO 3HAUEHUs
nocne 40—50 uukioB. [loBelieHHOE conepkaHue kucnopoga B OI' mpu mepBbIX LMKIIAX IOCIIE
MycKa XOJIOAHOTO ABUTATENs SBJSIETCS CIEACTBHEM OOJbIIOro Kod(h@dUIMEeHTa a U HEMOJHOTO
cropanust roprodyeil cmecu. OCHOBHBIE MPHUYMHBI TepeOOeB BOCILUIAMEHEHHS paboueil cMmecu
CBSI3aHBI C €€ MepeodoraiieHneM U HEONTUMAIIbHBIM YIJIOM ONEPEKEHUs 3aKUTaHus.

[logaya MOMOTHUTENBHOM YacCTH TOIIMBA ITyCKOBOM CHCTEMOW BO BpeMs MEpBbIX 2—3

paboYmX UKIIOB SBJISETCS TOCTATOYHOM JJIs CO3JaHMsI TOPIOYel CMECH HOPMAIBHOTO cOocTaBa (a =
1) mst 12—15 pabouux ITUKIIOB ABUTATEIS.

[TepBbie paboune HUKIBI MPOUCXOIAT B AuamazoHe w3MeHeHus o ot 1,75 mo 1,0. dns
obecrieueHrsT BOCIUIAMEHEHHSI TOPIOYEH CMECH TMPHU TMEPBBIX IMKJIAX IIeJIecO00pa3Ho IMojaBaTh B
WIMHIPBI OTHOCUTENBHO O€IHYI0 TOPIOYYI0 CMECh, TaK KaK B HaYaJIbHBIN MEPUO MyCcKa B Kamepe
CFOpaHI/Iﬂ KOJINYECTBO OCTAaTOYHBLIX Ia30B HC3HAYUHUTCIILHO, a KOB(i)(l)I/IHI/IGHT HAITOJIHCHUSL FOpIOLICI\/'I
CMechbl0 JocThraer 3HauuTenbHOW BenuuuHbl. Coxepxanue CO B OI' mpu mycke mo mepe
obennenust roproueit cmecu cHmwkaerca. Comepskanne NOy M3-3a HEBBICOKOM TeMmIepaTyphbl B
WIMHJPE MPH IMyCKe TaKKE HE3HAYUTEIBHHO.
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[lyckoBasi xapakTepucTHKa SIBJISIETCS OJIHUM M3 BaXKHEHIIMX MapaMeTpoB KapOropartopa. OHa
MPEJCTaBISAET COOOM 3aBUCMMOCTh MacCOBOI'O pacxojia TOIJIMBA OT MAacCOBOIO pacxoja BO3IyXa,
MOCTYMNAIOLIET0 B KapOropaTop MpH 3aKPhITON BO3AYLIHON 3aCJIOHKE.

XapakTep NpOTEKaHWsI NPOLECCOB IyCKa M IMpOrpeBa XOJOAHOIO JBUraTeNs 3aBUCUT OT
BHEIIHUX YCJIOBHH. B yCIOBHSX HH3KHX TEMIEpaTyp OHH MMEIOT psii ocoOeHHOCTel. Bo Bpems
IycKa [BUTaTeNs JacTOTA BPAIICHHS KOJNEHYATOr0 Bala COCTABIAeT auimb 50—75 mum . [TostoMy
CKOPOCTh NMOTOKA BO3/yXa BO BIIYyCKHOM TpyOompoBoge B 8—10 pa3 MeHble, 4eM Ha peKuMax
XO0JIOCTOTO XOJa, Korzaa yacrota Bpamenus 800 - 1000 vun . TIOHIKeHHE TEMIIepaTypbl
OKpY aroIlero BO3AyXa, OTCYTCTBME IOJOrpeBa M IUIOXO€ paCHbLIMBAHUE TOIIMBA 3aMETHO
YXyALIAOT yCIOBUS €ro ucnapeHus. B pesynprate 3Toro 90—95 % rtorumBa He ncnapsercs U
oceaeT Ha creHkax BT u uunuuapoB B BuAe XUAKOW IUIEHKU. B pesynbrare oOpasyromiasics
roproyasi CMech 4pe3BblUailHO oOenHseTcsd, W MycK JABUrarens 3arpyiaHeH. llostomy s

obecrieueHus X0JIOJHOTO MyCcKa HE00X0IMMO To/1aBaTh oborameHHyo cmeck ¢ o, = 0,04-0,05 (xots

Mpezesl BOCIUIAaMEHEHUsI TOoprove cMmecu HacTymaer npu o = (,5), Tak Kak B ITOM cllydae B
MWIMHAPHl JBUTATENs TMOCTYMAIOT JIMIIL JIeTKue (pakinuu OeH3WHA, a OCTaJllbHAas ero 4acTb
BeIOpaceiBaercs BMecte ¢ Ol B rimymmresb.

B o0mem Bue myckoBasi cHCTEMa MPECTABISET COOOW BO3AYIIHYIO 3aCJIOHKY C MIPUBOJIOM,
KOHCTPYKTHBHOE BBIIIOJHEHHE KOTOPOTO SIBISETCS KpUTEpHeM A ux Kinaccupukanuu. [lo tumy
MPUBOJIa IMYyCKOBBIE CHUCTEMBl MOXXHO pa3[elUTh Ha YETbIpEe TPYMIbI: BO3AYIIHAs 3aclIOHKa C
PY4YHBIM TPUBOAOM, IIOJyaBTOMAaTHYeCKas BO3AYIIHas 3aCJIOHKA, aBTOMAaTH4YeCKas BO3JYyIIHAas
3aCIIOHKA W CIICIUABHBIN ITyCKOBOH KapOropaTop.

Jlo HeaBHEro BpeMeHH HauOoJblllee paclpoCTpaHEHHE MOMyYald MEXaHUYECKUE ITyCKOBbIE
YCTPOMCTBA B BHUJIEC BO3MYIIHOW 3acCIOHKH, CHA0XEHHOW TMOANPYXKUHEHHBIM Tapelb4yaThiM
KJIallaHOM U CHUCTEMOM phIYaroB, OOECIEYMBAIOIIUX HPUOTKPBITHE IPOCCEIBHOM 3aCIOHKHM IpU
3aKpBITON BO3AYIIHOM 3acioHKe. [10/100HbIE KOHCTPYKIIMU ITyCKOBBIX CUCTEM IOKA €I11€ HaXOAATCS
B DKCIUTyaTal1H.

Boznymnyto 3acinoHky 4 (puc. 32) pa3MmemiarT 3KCLEHTPUYHO BO BXOJHOM marpyOke 3
NEepBUYHOM KaMmepbl kapOropaTopa. [l mpenoTBpalieHus nepeoOoramieHust roprodyeil cMecu npu
MIOJIHOCTBIO 3aKPBITOI BO3IYIIHOM 3aCIIOHKE B HEM MPEyCMOTPEH TapeabuaThii kianad 1 ¢ mpyxu-
HOM 2, OTKPBIBAIOLIMICS aBTOMAaTHYECKH MOJ JIeHCTBUEM Nepenasia JaBleHuil u odecreunBaromui
MEpEeIyCK BO3yXa 4epe3 OTBEPCTHUS B 3aCIIOHKE BO BIIyCKHOW TPAKT.

Bo3nymHas 3aciioHKa KMHEMAaTU4ECKH CBS3aHA C JPOCCEIbHOW 3acIOHKOM & IMepBUYHOMN
KaMephl C OMOUIbIO pbhlyara 5 MpuBOja BO3AYIIHON 3aC/IOHKH, TATH 6, CBSI3aHHOW C ABYILJICYUM
pplyaroM 7 MNpHUBOJA APOCCENBHOW 3aCIOHKHM, M pblyara 9 mpuBoja APOCCEIbHOW 3aCIOHKH,
CBSI3aHHOW C TeAaibio ympaBieHus kapOroparopom. ClieayeT OTMETHTh, YTO TPH MOIHOCTBHIO
3aKpBITOM BO3AYIIHOM 3aCIIOHKE JpOCCeIbHAas AOJDKHA ObITh MPUOTKPHITA HA ONPEeIEHHBIN yIOJl.
HeoOxomumblii yron o0ecneyuBaloT € MOMOIIBIO PETYJIMPOBOYHOTO BHMHTA, YCTAHOBJIEHHOTO Ha
KOPILyC€ CMECUTEIbHOU KaMepHI.

OOoraiieHue roproueil CMecH IMpH IIyCKE XOJIOJAHOIO JIBUraTells WIM €ro Hporpese
JOCTUTAETCA IyTEM IIOJHOTO 3aKpBITUSA BO3LYIIHOW 3acilOHKH. B 3TOM cilydae paspekeHue B
maddy3ope pe3Ko BO3pacTaeT, YBEIMYMBAS KOJUYECTBO TOIUIMBA, BBITEKAIOUIETO dYepe3
pacnbuiuTens. PazpexeHue B auddy3ope MOXKHO PeryJupoBaTh M3MEHEHHUEM CHIIbI HATSXKEHMS
MPYKUHBI 2 Ki1anaHa | mycKkoBOro ycTpoiicTaa.

IIpy 3akpbpITOM BO3MYLIHOM 3aCIIOHKE JOCTYIl BO3AyXa B TIJIaBHBIA BO3AYIUHBIM KaHal
MPEKPALLAETCs], YTO MPHUBOJIUT K PE3KOMY IMOBBILICHUIO B HEM pa3peXeHUs U, KaK CJIEACTBUE, K
3HAYUTENbHOMY MepeoloramieHuto roproueit cmecu. IIpu mepemycke Bo3ayxa udepe3 KiamaH 1
MIOCTUTAIOTCS. YMEHBIIEHHE pa3peXeHHss B TIJaBHOM BO3AYLIHOM KaHaJle M YBEJIWYEHHE
MOCTYIIJICHUs BO3AyXa B Hero. ['oprouast cMech CTaHOBUTCS Oojiee MPUTOAHOM K BOCIUIAMEHEHHIO.
[Tocne mycka aBuraTesns B MEPBbIi MOMEHT BOAUTEND JAOKEH MPUOTKPHITH BO3AYIIHYIO 3aCJIOHKY,
MHaue MOXET IMPOM30UTH 3a0pbI3rMBaHKE CBEUeil TOIIMBOM, a 3aTeM M ocTaHoBKa jBurarens. Ilo
Mepe TpOorpeBa ABHUraTelNsi BO3MYIIHYIO 3aCIOHKY HEOOXOAMMO ITOCTENEHHO OTKPHIBATh, a 3aTeM
HE00XO/IUMO OTKPHITh €€ MOJHOCTBIO.
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Puc. 32. Mexannyeckoe myCKOBOE YCTPOMCTBO

PaccMmoTpeHHast KOHCTPYKIUS, XOTS U 00ecleunBaeT MyCK XOJOJHOIO JBUTaTels, HO JIUILb
YaCTMYHO  MCIpPABJSET IMYCKOBYI0  XapaKTEPUCTHMKY M HE  HCKIIOYaeT 3HAYUTEJIbHOE
nepeoOoraiieHe roprodeit cMecu.

s ycTpaHeHus yKa3aHHBIX HEIOCTaTKOB IIOCJIEIHUE MOJENHM KapOKOpaTopoB OCHAIAIOT
IPEUMYILIECTBEHHO MOJYyaBTOMATUYECKUMHU ITyCKOBBIMH YCTpOMCTBaMH, 00€CHeunBaIOIINMU
3 PEeKTHBHOE YTpaBIIEHHE TMPOLECCAaMH TOIUTUBOIIONAYM Ha pEeKUMax IIycka H IpOorpeBa
XOJIOHOTO ABUTrareis. B KkauecTBe NCIOIHUTENIBHOIO MEXaHU3Ma B TAKHUX IIyCKOBBIX YCTPONCTBaX
UCTIONB3YIOT AuadparMeHHbI MEXaHW3M, aBTOMATHYECKH MPUOTKPBIBAIOIINN  BO3IYIIHYIO
3aCJIOHKY Ha ONPEAEIEHHBIN YroJl OCIe IMyCKa JBUraTeIs.

B oTedecTBEHHOI NpaKkTHUKE IyCKOBBIE YCTPONCTBA C MOJIYaBTOMAaTHUYECKUMU CHCTEMaMU
yIpaBleHUsT BO3AYLIHON 3acioHkoi (puc. 33) BhepBble ObUIM NPUMEHEHBl Ha KapOropaTopax
aBromooOmiierr BA3-2101 u BA3-2103.

ITyckoBOo€ yCTPOMCTBO COIEPKUT BO3AYIIHYIO 3aCJIOHKY 2, Pa3sMEIIEHHYI0 BO BXOIHOM
narpyOke | mepBHYHON KaMmephl, APOCCENbHYIO 3aclOHKY /5 W nuadparMEHHBIH MEXaHU3M.
[Tocneanuii coaep>KUT KOpHyc 7 M KpBIIKY 9, pasneneHHble Mexay coboil memOpaHou & ¢
oOpa3oBaHueM TnogMeMOpanHoW /3 W HaaMmemOpanHoW /2 monocteil. B kphimke 9 pazMenicHs
PEryJIupoBOYHbIN BUHT /() 1 IpyXHHA [/, ONMparoIascs Ha TapeaKy MeMOpaHbl 8, KHHEMATHYEeCKU
CBSI3aHHYIO Uepe3 MTOK 6, TATY 4 U pblyar 3 mpuBOJa ¢ BO3MYIIHOW 3aciioHKol 2. HammeMOpaHHas
NoJIOCTh /2 4yepe3 KHUKjiep 5 U KaHan /4 coequHeHa C 3aqpOCCEIbHBIM MPOCTPAHCTBOM /6 Kap-
OropaTopa.

16
Puc. 33. [lonyaBTOMaTH4€CKOE MyCKOBOE YCTPOHCTBO

Ilepen myckoM XOJIOAHOIO JABMraTessl BO3AyIIHas 3acioHka 2 3akpbiBaeTcs. (IlonkaumBaTth
torBo YH B kapOropaTopax ¢ TakKMMM YCTPOWCTBAMHM KpalHEe HEXelaTelbHO. DTO 0COOEHHO
Ba)XHO B CIy4ae 3aCOPEHHUs JPEHaXKHOro KaHajla BO BITyCKHOM TpyOompoBoje.) B MomeHT mycka
JIBUTATENSl B 33JIpOCCEIbHOM IPOCTPAHCTBE /6 pa3peKeHHE PE3KO BO3pacTaeT M MepelaeTcs IO
KaHaly [4 depe3 »xukiep 5 B HaaMeMmOpanHyto noiocte /2. Ilom neiictBueM paspexeHus
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MeMmOpaHa 8 mporubaeTcs, v ee Tapesika JOXOIUT A0 BUHTA [ (), mepemMeniasi Ipu 3TOM TATY 4 depes
mToK 6. Bo3mymHast 3acioHka 2 moj, AeicTBHEM pblyara 3 MOBOpauMBAaeTCs B pe3ysbTaTe Ha
OIIPEJIEICHHBIN YIOJL.

JlanpHeMIIMM 11aroM B  pa3BUTHM KOHCTPYKIMM KapOropaTopa sBHMJIIOCH CO3JaHHE
A6MOMAMUYECKUX CUCEM YNPABLEeHUs NYCKOM U HpO2peeom XOIOAHOro asuratens (puc. 34).
Takue cucTempl OBLIM HCIONIB30BaHBI B HEKOTOPHIX MOAMQUKAIUIX KapOropaTopos Tuma "O30H",
Mapkupyemblx uHaekcamu BA3-2105 u BA3-2107. Ot0 ycTpoHCTBO OTIMYaeTcs OT IOJy-
aBTOMAaTHYECKOI0 HAJIMYMEM TEPMOCUIIOBOTO IEMEHTA, CHA0)KEHHOTO TEMIIEPATypPHBbIM JATYHMKOM
12 ¢ TBepAbIM HAIOJHUTENEM [0 AHAJOTUMU C JAaTYMKOM TEpPMOCTaTa CHCTEMbI OXJIAXICHUS
JIBUTATEJIs.

[Tociae mycka XOJOAHOTO JBUTATENs pa3pekeHHe M3 3aJPOCCEIBHOrO IMPOCTPAHCTBA IO
KaHaiy /8 mepenaercs B HaaguagparMeHHYIO MOJIOCTh /4, BO3aeicTByeT Ha nuadparMy /5 u yepes
TAry /6 W pblMar 5 NPUOTKPHIBAET BO3JAYIIHYIO 3acCIOHKY 4, pa3MELICHHYI0O Ha OCH 7.
OnHOBPEMEHHO C 3TUM JpoccenibHas 3acjaoHKa / yepe3 pelyard 3 U 2 MpU HNOJHOCTHIO 3aKPHITOM
BO3JYIIHOM 3acjIOHKEe 4 HECKOJIbKO NpUOTKpbIBaeTcs. [1oABOI M OTBOJ MKUAKOCTU M3 CHUCTEMBI
OXJIAKJECHUS OCYILECTBIISIFOTCS Yepe3 BXOAHOM M BBIXOAHOM wTyuepsl /3 u [/ COOTBETCTBEHHO.
TemneparypHblif naTuuk /2 HarpeBaeTcsi M paclIUpSETCs, MPEOJ0JIEBACT YCWIUE TMPYXKUHBI 9,
pa3MenieHHol B koprmyce /0, u depe3 MTOK &, pblyard 6 M 5 oOecredyrBaeT IOMOJHUTEILHOE
OTKPBIBAHME BO3JYyIIHOW 3acilOoHKH 4. [IpomMexyTOyHOE IOJIOKEHUE BO3AYIIHOM 3aCIOHKH 4
o0ecreynBaeTcs C MOMOIIBIO TEIECKOMMUYECKON TATU /7, CHAOXEHHOM MPYKHUHOM.

Puc. 34. ABToMaTuueckas cucreMa Imycka U Iporpesa

[TapameTpbl OTKPBITHS BO3AYIIHOM 3acCIOHKH OINpPENEeNsIOTCs IMOAOOPOM XapaKTEPUCTHK
TemreparypHoro natdunka. OfHaKoO M3-3a HEJOCTATOYHON HAJIeKHOCTH pabOThl aBTOMAaTHYECKHE
CHCTEMBI XOJIOJHOTO IMyCKa IBUTATENS B OTEUECTBEHHBIX KapOropaTropax HE MOJYyYWIN HIHPOKOTO
MIPUMEHEHHSI.

Cucmema nycka xapOiopatopoB JIAA3-21081 m -1111 (puc. 35) mnpumensercs Ha
aBTOMOOMIAX cooTBeTcTBeHHO 3A3-1102 "TaBpus" u BA3-1111 "Oka". Cucrema mycka cHaOxeHa
pBI4arom ¢ Tpemst pabounuMu NpoOUISIMH.

7

T 77 16 15 4

Puc. 35. Cucremsl mycka u nporpesa kapOroparopoB BA3-21081 u -111

Hapy»nas kpomka /2 pelyara 6 yrpaBieHHs BO3IYIIHOHN 3aCJIOHKON & BO3AEHUCTBYET uepes
pEryMpOBOYHBIA BHHT /5 Ha pblMar /6 yNOpaBiIeHWs] JpOCCENbHBIMU 3aciIOHKaMH [7 W
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obecrieunBaeT >G()EKTUBHBIN 3amyCK XOJOAHOTO JBUTATeNs. BHyTpeHHss 7 W BHemHss 9
MOBEPXHOCTH pblyara 6 BO3ACHCTBYIOT Ha pbiyar /() BO3AYIIHOM 3aCJIOHKH 8§ U 00ECIEUUBAIOT €€
OTKpBbIBAaHUE IIPU NPOMEXKYTOUHBIX IOJIOKEHUSAX phluara 6 Ha onpeneneHHbli yron. Ha kopmyce
3aKpeIUICH MIapHUp I (puKcanuu Tpocuka /3 ympaBieHHUs BO3AYIIHOW 3aCIIOHKOM, TPUYEM OCh
BO3IYIIHOM 3aCIIOHKH § CMEIIeHa OTHOCUTEIHHO OCH TOPJIOBHHBI BO3AYIITHOTO MaTpyOKa, Mo3ToMy
1ocje IyCcKka OHa MOXKET IPUOTKPBHIBATbCS Ha oOmnpeleneHHbll yrou. Ilpum mycke nBurarens
pa3pekeHue U3 3aJpPOCCETBHOr0 MPOCTPAHCTBA Yepe3 KUKIEp 2 BO3JEHCTBYEeT Ha MeMOpaHy I,
Harpy>KeHHYI0 NPY>KHUHOU 4, ¥ Yepe3 IITOK 5, MpeoAoJieBasi YCHINE NMPYKUHBI [/, MPUOTKPHIBAET
BO3JYIIHYIO 3acliOHKy & Ha oOIpeaenaeHHbId yroj. PeryaupoBouHbII BHHT 3 MO3BOJISET
pEeryiIupoBaTh BENUYMHY MPHUOTKPBHIBAHUSA BO3AYIIHOM 3aclOHKHM. MakcuMallbHas BeITUYHMHA
MPUOTKPBIBAHUS BO3AYLIHON 3aCIIOHKH OMPEENSeTCs MOJI0KEHHEM pblyara 6 U HIMPUHON ero masa
7.

AHaJOTHYHbIE MOTyaBTOMAaTHUECKHE MyCKOBBIE YCTPOMCTBAa MPUMEHSIIOT Ha KapOropaTtopax
tumna "Coinekc", ycranaBnuBaemMbix ¢ 1988 r. na aeuratensx BA3-2105, -2108, -2109, MeM3-245,
Y3AM-331. KapGroparopel K-126I'M, -151, -156, pa3pabortannsie "IIeKAP" nns nBurareneit
3M3-402.10, - 4021.10, -4022.10, ocHameHsl yCTpOHMCTBaMH IIyCKa U  MPOTrpeBa
MOJyaBTOMaTHYECKOTO TUTIA.

KapGropatop K-151 crHaGkeH BO3MyIIHOW 3aCIIOHKOW, CHUCTEMOW phIYaroB U MeMOpaHHBIM
MEXaHU3MOM YIPAaBICHUS BO3AYIIHOW 3aclOHKOW. B BO3MYIIHON 3aciOHKE OTCYTCTBYET KIamaH
nepernycka Bo3ayxa.

Bozoywnas 3acnonxa ¢ noayagmomamuueckum HpugooOM COICPKUT auadparMeHHBIN
MEXaHU3M (ITHEBMOKOPPEKTOpP) U NPUBOJ, IMPEACTABIAIOUINI COO0OW CHUCTEMY KHHEMATHYECKU
CBSI3aHHBIX MEXIY COOO0M phIYaros.

3aKpbITHE BO3AYIIHOM 3acClIOHKM TNepe] IyCKOM XOJIOAHOIO JBUTaTedsl IMPOBOJUTCS
BOJIMTEJIEM MPHU TOMOIIU PYYHOTO MPUBOJIA.

Kap6roparoper Tuma K-151 Takke ocHalleHbl YCTpOHCTBAaMH IIycka M THpOrpesa
nojgyaBroMatuueckoro tuma. Cucrema mycka kapOroparopa K-151 (puc. 36) comepxur

ITHEBMOKOPPEKTOP, BO3AYIIHYIO 20 U IpOCCENbHYIO 25 3aCIOHKHU.
9 1011121314 A 1516171819 20

Puc. 36. [1lyckoBoe yCTpoﬁTBo kapOroparopa K-151

[THeBMOKOppekTOop 6 cHaOkeH MemOpaHoil 7, pa3menieHHOM ¢  oOpa3oBaHHEM
HaJMEeMOpaHHOH W MoaAMeMOpaHHOM MoJocTel, COOOIIEHHBIX COOTBETCTBEHHO 4Yepe3 KHUKIEp C
atMocdepoil 1 depe3 KHUKIep § U COCNUHUTEIbHBIN KaHal 27 ¢ 3aipOCCEIbHBIM MPOCTPAHCTBOM.
MemOpana 7 co CTOpPOHBI MOAMEMOpPAHHOM IOJIOCTM HArpykeHa NpykuHOW 5. Bozmyminas
3acioHka 2() pa3MmenieHa acMMMETPHYHO B Kpbiike 2/ kapOropatopa. Ha ee ocu pasmerieH
CEKTOpPHBIM pblyar /7 W pblyar /6 BO3AYLIHOM 3acCIOHKHM, KMHEMaTHYECKH CBS3aHHBIA 4epe3
JBYIUICYHH (MPOMEKYTOUYHBIN) phruar / /, CHa0KEHHBIM CTSDKHBIM 00ITOM /3, 1 TTy 10 ¢ )KeCTKUM
IIEHTPOM MeMOpaHbl 7, a 4yepe3 CEeKTOPHBIN pbraar /9 u Tary /8 ¢ yIUIOTHUTENIBHBIM 3JIEMEHTOM C
npoQMIBHBIM phlYaromM 2, cHaOKEHHBIM ymopoMm co mrTudToM 3. Pe3pOoBas wacts 22 Tsaru 18,
CBSI3aHHOU C ppryaroM /9, mpuMeHs1ach Ha KapOropaTopax MEePBBIX BHITYCKOB.

Mexnay perdarom /6 Ha TiepelHEM KOHIIE BO3AYITHON OCH U BBICTYIIOM /4 pbridara oOpa3oBaH
PEryIMpOBOYHBIN 3a30p A.
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[IpodunpHelii pelyar 2 yepe3 BUHT / C POJMKOM CBS3aH C JPOCCENIbHOM 3acioHKo 23.
MuHMManbHOE €€ OTKPBITUE PETyJIUpPYIOT C MOMOILBIO YINOPHOTO BHUHTa 23, CHa0XXKEHHOIO
MIPYKUHOU 24, pa3MelleHHON Ha Kopityce 26.

HaTtspxkenne myckoBoM NpyskuHBI /2 PeryiavpyroT ¢ MOMOINbIO pelyara 9. B MmoMeHT mycka
XOJIOAHOTO JIBUTATENsI TTHEBMOKOPPEKTOP TOJ JEHCTBHEM pPa3pekKeHHs pabOTAIOMIETO JBUTATEIsS
aBTOMAaTHYECKH NPUOTKPBIBAET BO3AYIIHYIO 3acilOoHKY 2(0) Ha HEOOXOAMMYIO BEIMYHMHY YIJIa,
oOecrnieunBasi yCTOMYUBYIO €ro paboTy NpHU NPOrpeBe.

[Tpu mosiBIeHUM pa3pexeHus B TuapparMeHHOM MEXaHM3Me B Iepuo] nmycka auadparma 7 u
€€ IITOK NEPEMEIIAIOTCSA BHU3, TOBOPAUYMBasl CBS3aHHBIN CO IITOKOM COCTABHOM JIBYIUICUH phIYar
11 npotuB yacoBoil ctpenku. Ilpu 3TOoM ycuk /5 Ha mpaBOM IuleYe pblyara KOHTaKTHPYET C
HIUOKHUM (JIEBBIM) IIJIEYOM pblyara /6 Ha OCHM BO3AYIIHOM 3acClIOHKH, NPUOTKpPHIBas €€ Ha
OTIpeNleNIeHHbI yron M oOecneuuBasi CHU)KEHUE CTENEeHHM OO0OralieHus Troproyeil cmecu B
3aKJIIOYUTEIBHON CTAINHU ITyCKA.

[TprBOA BO3YIIHOMN 3aCIOHKU COJEPKUT PYKOATKY, 3aKPEIJICHHYIO Ha IIUTKE YIPABJICHUS U
CBSI3aHHYIO C pblYarom 4. YIpaBlIeHUE BO3AYIIHOW 3aCIIOHKON OCYIIECTBISETCS C MOMOILIBIO PYUYKH
u TAru ¢ Mecra Bogutens. Korna pykosiTka HaXOAMTCS B UCXOJHOM IOJIOKEHMH, T. €. TpUKara K
MaHenu NpruOopoB, BO3AYILIHAS 3aCJIOHKA J0JKHA ObITh MOJTHOCTBIO OTKPBITA.

B MomeHT mycka aBuratens MHEBMOKOPPEKTOp IMOJ JEHCTBHEM pa3pexeHHs, CO3AaHHOTO
paboTaroMM JBUraTelieM 3a KapOKopaTopoM, aBTOMAaTUYECKH MPUOTKPHIBAET BO3AYLIHYIO
3aCJIOHKY Ha HEOOXOUMBIH yrou, obecreunBas yCTOMUUBYIO paboTy BUTATENs [IPU €ro Mporpese.

Kapo6roparop K-126I'M cHa0keH BO3AYITHOW 3aCIOHKOH, PACIIONIOKCHHON SKCIICHTPUYHO BO
BIIYCKHOM IaTpyOKe, U CUCTEMOH phlYaroB U MPUBOIOM.

IMonnaBkoBasi kKamepa

[lonnaBkoBast Kamepa TpeAHa3HAYeHa JUISI AKKyMYJIHpPOBAaHUs (XpaHEHHs) TOIUIUBA,
pa3MelIeHNs CPEICTB €ro IO3UPOBAaHUS WU MOJACPKAHHUS YPOBHs TOIUIMBA B 3aJaHHBIX NpecIax.
Ee BmectumocTh cocraBisieT B cpeaHem 75—150 cm’. TlomiaBkoBbIe Kamepsl M3rOTaBIUBAIOT
3a0HO LEJNOe C KOpImycoM. B kadecTBe CpeACTB MNOANEP)KAHUSA 3aJaHHOTO YPOBHSA TOILIMBA
MPUMEHSIIOT MTOIUIABKOBBIA MEXaHU3M.

[ToraBkoBasi kKaMepa COBPEMEHHBIX KapOIOpPAaTOPOB BBIIOJIHEHA C KaYaIOUIMMCS MOIIABKOM
U THIPABIMYECKU COOOIIEHAa CO BCEMM TOILTMBOIONAIOMIMMU cucTeMaMu. OHa CONEPKHUT KaHAJIbI
[I0J1a4Yy TOIIJIMBA, TOIIMBHBIMA KaHAJI U MOIUIABOK. 3allOpHas UIJla TOIUIMBHOIO KJIallaHa BBIIIOJIHEHA
C BEPXHUMM WIM HWKHUM BEpPTHUKAJIbHBIM pacIoyiokeHHEeM. KOHCTpYKIMS ¢ BEpXHUM
PacIoyIoKEHUEM 3allOpHON UIJIbl o0ecrieunBaeT y1o0CTBO B SKCIuTyaTanuu. [lonmaBok MoxxeT ObITh
BBINIOJIHEH OJMHOYHBIM WIM CABOCHHBIM. B KauecTBe MaTepuasna MOIUIABKA MCIOJIb3YHOT METaUI
WJIY TIOPUCTBIN MaTepHall.

[Tpy HMXKHEM PaCHOJIOKEHUM 3allOPHOM MIJIbI IPOUCXOAMT HAKOIUIEHHE TPSA3EBOrO OCaIKa,
CHIDKAIOILIETO HAJEKHOCTh paboThl KiamaHa. [lpenMylecTBEHHOE paclpoCTpaHEHHE MOTYUHIN
IIOTUIABKOBBIE KaMEphl C BEPXHUM IOJABOAOM ToILIMBA. IIpu BepxHEM pacrosioKeHUH 3allOpHOU
WIJIbl  TOIUIMBHBIM KJamaH paclojio)KeH B KpbIlIKe KapOropartopa. Takas KOHCTpyKUHUS
obecreunBaeT y100CTBO B 3KCILTyaTalHH.

YpoBeHb TOIUIMBA B MOIUIABKOBOM KaMepe HE COXPAHSETCA IMOCTOSIHHBIM IPHU Pa3iIMYHBIX
pexxumax pabotsl apuratens. Ha pexumax XX oH MakCUMaJbHBI M YMEHBIIAETCS HA HECKOJIBKO
MUJUIMMETPOB Ha IMOJIHOM MOIIHOCTU ABurarens. s obecriedeHus: OONBIIOTO pacxoja 3arnopHas
UIJIa C TOIJIaBKOM JOJKHA CMEIIAThCA BHU3, YBEIMUNBAs IPOXOJIHOE CEUEHHUE Y 3alIOPHOTO KOHYCa
urnbl. [locnenHee He OKas3bIBAET OTPULIATENILHOTO BIMSHHUS Ha paboTy kapOropaTopa, Tak Kak
YUUTBIBAETCS IIPU MOO0PE PETYIUPOBOK JOZUPYIOLIMX CUCTEM.

B nepuon mycka ropsiuero ABurareis B €ro BIlyCKHOM cucteMe oOpa3yercs Ooraras roproyas
CMECh, UTO PE3KO 3aTPyHSET MyCK, a MHOT 1A JIeIaeT ero COBCEM HEBO3MOXKHBIM. UTOOBI yCTpaHUTh
3TO SIBJICHHE CJeAyeT "MpOBETPUTH' BIYCKHYIO CHUCTEMY M IOIUIaBKOBYIO Kamepy. s atoro ee
HE00XOIMMO COEAMHUTH C 30HOW OoJiee HU3KOIo JaBlIEHUs, T. €. ¢ aacopoepoM. B stom ciyuae
JTaBJICHUE BHYTPU CUCTEMBI OYJET CHATO, @ 4YaCTh IApPOB MIOCTYIUT B aJcopoep.
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Pa3zmenienne TOIUIaBKOBOM Kamephl MO OTHOMICHWIO K muddy3opy KapOroparopa urpaer
BaXHYI0 poiib. OHO MOXET ObITh OOKOBBIM WJIM KOHLIEHTPUYHBIM. BOKOBOE pa3zMeleHue MOXKeT
COINPOBOXKAATHCS CaMONPOU3BOJIBHON OCTAaHOBKOM JABHUrareisl NMpU ABMXKEHUU aBTOMOOWIIS T10
KpYTY C JI€BBIM IIOBOPOTOM.

Haunbonee 3aMeTHOE BIHMSHHE IMOIJIABKOBAas Kamepa OKa3blBaeT Ha padoTy (opKaMepHOTO
kapOroparopa. Otnuune (opkaMepHOro kapOroparopa OT OOBIYHOIO 3aKIJIIOYAEeTCs B TOM, YTO
(dopkaMepHasi CEKLHUs IMpPH JIMHEHHOM pAaCIOJIOKEHUU BCEX TPEX KaMep OKa3bIBAE€TCAd 3aMETHO
yIaJIeHHON OT IIEeHTpa 00beMa MOMIaBKOBON KaMephl.

[MpunmunuansHas cxemMa (opkaMepHON CEeKIMH CONEP)KUT TMOIJIABKOBYIO — Kamepy,
coobuiennyto uepes I'TK popkamepHOil cekunu, 3MyJIbCHOHHYIO TPYOKY € BO3AYIIHBIM KUKIEPOM
U 4epe3 pacHbUIMTENb C TJIABHBIM BO3IYIIHBIM KaHajoM, >kukiep u kaHan CXX. HawuOoinee
paLMOHATIBHBIM  SIBJSIETCS MPUOJIMKEHHE PACIONIOKEHHs TOIUIABKOBOW KaMepbl K TJIaBHOMY
BO3/IyIIIHOMY KaHaJy, TaK KaK B 3TOM CJIy4ae HaOJIFOIAl0TCsl MEHBIINE KOJICOaHUsI YPOBHS TOTUIHBA.

V3MeHeHNe MOJI0XKEeHNs YPOBHs TOIUIMBA B IOIUIABKOBOM KaMmepe NMpu OOKOBOM YCKOpPEHHH,
BO3HUKAIOILIEM IIPU IOBOPOTE aBTOMOOWJIS, CONPOBOXKIAETCS CHI)KEHHEM YpPOBHS TOIUIMBA B
SMYJIBCUOHHOH TpyOKe OTHOCUTEIBHO TOPU30HTAIBHOIO ypoBHA. Yepes xxukiep B CXX nmocrynaer
BO3/yX W3 AMYJIbCHOHHOH TpyOkm. [Ipm 3ToM Hapymiaercs ycToiumBas paboTa ABHTATENs WIN
IIPOMCXOAUT CaMOIIPOMU3BOJIbHAS €ro oOcTaHoBKa. [lonokeHwe ypoOBHsS TOILUIMBA 3aBUCUT OT
MHTEHCUBHOCTH OOKOBOTO ycKopeHHs aBToMoOmisa. HamnGonee shdexktuBHO 3TO pemiaercs myteMm
UCIIOJIb30BaHUSI B (pOpKaAMEpHOU CEKIMM COOCTBEHHOH IOIUIABKOBOW KaMepbl, paclooKeHHOU
HETIOCPEJCTBEHHO C TJIaBHBIM BO3IYIIHBIM KaHaioM. [1o00HOe TeXHHYEeCKOoe peleHre HECKOIBKO
YCIOXKHSET KOHCTpykiuio KapOroparopa. OAO "IIeKAP" mnpuMmeHeHa moOIuIaBKOBas Kamepa
CIIMBHOTO THUIIA, PACIIOJIOKEHHAss B HEMOCPEICTBEHHOW ONMM30CTH K (OpKaMEpHOW CEeKIHH W
NIUTAEMOM TOIJIMBOM OT TOIUIMBHOI'O KJIallaHA OCHOBHOW KaMepBhl.

CxeMa JOTMOJHUTEIPHOW TOIUIMBHOM KaMmepbl CHAOKeHa MEpPeropojkoi ¢ oO0pa3oBaHHUEM
JIOMIOJTHUTEIBHON KaMepbl, COOOLICHHOIN Yepe3 TOIUIMBHBIN JKUKJIEp C 3MYJIbCUOHHOM TpyOKOH u
yepes3 JKUKIEp ¢ cucteMor XX. B KpbIIIKe BBINOJIHEH KAHAJI U Pa3MEILEH TOIUIMBHBIA KJIAIaH C
kaHasamu. OTzenbHas KaMmepa CIMBHOIO THIIA PAclOIOKEHAa B HENOCPEACTBEHHOM OIM30CTH K
[JIaBHOMY BO3JlyIIIHOMY KaHally.

[Tpu ropU30HTAILHOM NOJ0XKEHUU KapOropaTopa U OTCYTCTBUU OOKOBBIX YCKOPEHHUH YPOBEHb
TOIJIMBA YCTaHABIMBACTCA OOIIMM JUIS OCHOBHOM M CIMBHOM Kamep. YpOBEHb TOIUIMBA MpHU
JeCcTBUU OOKOBOIO YCKOPEHUS WJIM HAaKJIOHA aBTOMOOMJISI COOTBETCTBYET HAKJIOHHOW JIMHHUM, HE
yXyawmarouei nogady rormsa B CXX.

Hns  obecrieueHuss HAAEKHOHW pabOTHI  TOTUIABKOBOTO  MEXaHW3Ma  OOJIBITUHCTBO
KapOIOpaTopoB CHAOKEHO YCTPOHCTBOM IEpeIycKa TOIIMBa B OeH300aK.

ITortaBKOBBIM MEXaHU3M IIPEIHA3HAYECH UL MOAAEP/KaHUS MOCTOSTHHOTO YPOBHS TOILIMBA B
NOTUIABKOBOI Kamepe HE3aBHCMMO OT KOJIMYECTBA TOIUIMBAa B OEH300aKe W 3HAYEHUS JaBJICHUS,
pa3BUBaEMOro OEH30HACOCOM. YPOBEHb TOIUIMBA ABTOMATUYECKH YCTAHABIMBAETCS ITyTEM U3MEHe-
HUS TPOXOJHOIO CEYEHMs] OTBEPCTHUs KJallaHa, IEPEKpPhIBAEMOIO 3allOpHOM MIJIOH ¢
AeMInUPYOUMM TMOANPYKUHEHHBIM IIAPUKOM Ha XBOCTOBUKE, MEpEMEINaeMON  A3bIYKOM
KpOHIITEHHA-iepKaTes JIAaTYHHOTO noruiaBka. Korjga TormBo moctymnaer K kKamepe B HeOOIbIIoM
KOJIMYECTBE, MOIJIABOK MOJHUMACTCS BBEPX, SA3BIYOK IEPEMEINACT UIITy M MPUKUMACT €€ K CEeIULy
KJIanaHa, peKpanas nojaqy TOIInBa.

IIpy noHMXEHUM YPOBHS TOILIMBA TOIUIMBHBIM KjamaH CHOBAa OTKpoercsa. KOHCTpyKTHBHO
NOIUIABOK MOXET ObITh BBIMOJHEH OJWHOYHBIM WJIM CABOCHHBIM. B KauecTBe MaTepuaia
HCIOJIB3YIOT METAIL, IJIACTMACCY WA IOPUCTBIE KOMIIO3ULINH.

Bce cxembr kapOropatopoB tuna "O30H" cHaOXKeHbI KayalOMIMMHKCS TOIMJIaBKaMU. 3amopHas
UIJIa TOIUIMBHOTO KJIAIlaHa BBIIIOJIHEHA C BEPXHUM PACIIOJIOKEHUEM.

KoHCTpyKTHBHOE BBINOJIHEHHE IMOMJIABKOBOIO MexXaHM3Ma KapOropaTopoB Tuma "O30H"
COJEPAKHUT BXOJHOW IITyLEp C (WIBTPOM, TOIUIMBHBIE KaHAJbl, BBINOJHEHHBIE B KpBIIIKE
[IOIUIABKOBOM KaMepbl, TOIUIMBHBIM KJIalaH C 3alOpHOM WIJIOW, ITOABELICHHOW Ha OCH H
KMHEMAaTU4ECKH CBS3aHHOM € MOIUIABKOM 4epe3 A3BIYOK.
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KoHcTpyKkTHBHOE BBINOTHEHUE TMOIUIABKOBOIO MexXxaHu3Ma kapOroparopoB JJAA3 mokazaHo
Ha puc. 37. MexaHuU3M CONEPKUT BXOAHOW ImTynep [, QuibTp 9, TOIIMBHBIE KaHAIBI,
BBINIOJTHEHHBIE B KpBIIIKE 2 TMOIUIABKOBOW KaMepbl, MPOKIAAKy J3, TOIUIMBHBIA KiamaH 4 ¢
WTOJIbYATHIM KJIAMMaHOM J, TIOJBEIICHHBIM Ha OCH 8§ U KHHEMATHYeCKH CBSI3aHHBIM C TIOIJIABKOM 6
yepes A3bIY0K 7.

9 8§ 7 6

Puc. 37. IlotutaBKOBBIN MEXaHNU3M

[locnie ocraHOBKM ABUrareis B MOIUIABKOBOM KaMepe MOXET MPOMCXOIUTh MHTEHCHBHOE
WCIIapeHue TOIUIMBa. [3iuIIHee KOJIWYECTBO NAapOB B IOIUIABKOBOM KaMepe NPHUBOJHUT K
nepeoOoraieHuio Topoyeii cMecu M, Kak MPaBUJIO, K YXYALUICHHUIO MyCKa TOPSYEro JIBUTATEI.
Haubonee 3ppexkTUBHBIM CPeCTBOM YIyUIIEHHSI ITyCKOBBIX KAYECTB TOPSUEro ABUTATENS SIBIISIETCS
BEHTHWJIALIMS MOIJIABKOBOM KaMephl.

YeTpoiicTBO BEeHTHIISMH MOIJIABKOBOI KamMepbl

OcTaHOBKa TOpPSIYEro JBUTATENsl CONPOBOXKAAETCS MHTEHCUBHBIM MCIIAPEHHUEM TOIUIMBA B
NOIJIaBKOBOM kaMepe. [IoBbIlIIEHHOE KOJMYECTBO MapoB TOIUIMBA MOCTYHAET BO BILYCKHOM TpPakT U
COITPOBOKIAETCS 3aMETHBIM IepeodoTranieHneM roprodeii cMecu. D(GEKTUBHBIM CPEIICTBOM YIIy4-
LICHUs] MTyCKOBBIX Ka4yeCcTB TOpSYEro JBUTATelNs SABISETCS NMPUMEHEHHE CUCTEMbl BHYTPEHHEH WU
BHEIIHEW BEHTWIALMY MOIJIABKOBOW KaMepBhl.

Cuctema BHYTpEHHEH BeHTWISALMM KapOroparopa cooOleHa dYepe3 OalaHCHUPOBOYHYIO
TpyOKY C IJIaBHBIM BITyCKHBIM KaHAJIOM, a BHEIIHSS — C aTMOC(EPOii.

Cuctema BHEUIHEW BEHTWIALMM NOJIy4YWja Ha3BaHHE pa30aJaHCUPOBAHHOW IOMJIaBKOBOM
KaMephl W peajn3oBaHa B KOHCTPYKIUAX KapOroparopoB BA3-2101, -2103 u -2106. B
MoCeIyIoIUX KOHCTPYKIHUSAX KapOropaTopoB mnpousBoicTBa JIAA3 kianaH pa3dasaHCHPOBKU
MOTJIABKOBOM KaMephbl UCKIIIOYEH.

B HEKOTOpBIX KOHCTPYKIMIX KapOHOpaTOpOB TOIIMBHBIE MCIApPEHUs, 00pa3ylouecs: nocie
BBIKJIFOUEHHSI JIBUTATEIIS, TIOCTYNAIOT B CHCTEMY BEHTHIAIUH 4Yepe3 (UIBTP C aKTHBHPOBAHHBIM
yrieM. Takoe yCTpOMCTBO JOMOJHUTENIBHO COACPKUT IMHEBMATHYECKHM KiamaH, COOOIIEHHBIN
4yepe3 TEepMOCTaT, YIPaBISIIOIIYI0 U PETEHEPUPYIONIYIO JIMHUIO C TJIABHBIM BO3JYIIHBIM KaHaJOM
kapOroparopa. IIHeBMaTWyeckuii KjamaH 4epe3 COEIMHHUTENbHBIM KaHal CcooOLIeH ¢
BEHTHISIIMOHHBIM KJIAIIaHOM KapOroparopa, a depe3 APyrol KaHaia ¢ (WIBTPOM, 3alOTHEHHBIM
AKTUBHPOBAHHBIM YTJIEM.

[Ipn Temnepatype oxnaxknaromei skuakoctu Beimie 50 °C  HAKOIUIEHHBIE TOIUIMBHbBIE
ucrnapeHus u3 QUIbTpa ¢ aKTUBUPOBAHHBIM YIJIEM MOCTYHAIOT B JABUraTesb /Ui X cxxuranus. Ilo
Mepe OTKpBITHUSA Jpoccensi mapbl O€H3MHAa W3 3aJpOCCENIbHOTO IPOCTPAaHCTBA IOCTYHNAKOT B
JIBUTaTEb.

CoBpeMeHHbIE KOHCTPYKIIMM MHOTHX KapOIOpaTopoB OCHAILIEHbl CHUCTEMaMHU YJIABIMBaHUS
nmapoB OCH3WHA, COACPIKAITUMU €MKOCTH C YTroJibHbIM abcopOeHToM. YacTh mapoB OeH3WHA TIpPHU
HepaboTaroIeM JBUraTesie MorjioIIaeTcs U3 MomiaBkoBoi kamepsl 1 BT ancopOupyronum snemeH-
TOM BO3IyIIHOTO (PrIIbTpA.

Bbrnok ynpasnenust cmeceobpa3zoBanueM 00ecrieuuBaeT BKIIOUEHHE COJICHOMIHOTO KilanaHa, a
paspexeHueM U3 BIYCKHOIO TpyOOIpOBOJa OTKpbIBAaeTCs MNHEBMOKIamaH. llpu sTom uepes
naTpyOOK M KHKJIEp MIPOUCXOIUT MPOYBKa azcopoepa.
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ITpoBepka crucTeMBbl 3aKII0YaeTCs B ONPEAEICHUN HCIIPABHOCTH y3JI0B U MPU HEOOXOUMOCTH
3aMeHe X HOBbIMH. [Ipu HErepMEeTUYHOCTH NIJTAHTOB HEOOXOIUMO MOJATSHYTh XOMYThHI KPEIUICHUS
WIM 3aMEHUTHh TOBPEKACHHBIC nutaHTH. Knaman amgcopOepa mpu mojade pa3pekeHus MoJ JHa-
¢bparmy nomkeH ObITh 3aKPBIT, a KJIaaH MpoIyBKU afcopbepa mpu mojadye pa3pekeHuss — OTKPBIT.
['paBUTAIMOHHBINA KiTanaH B BEPTUKATBHOM MOJIOXKEHHUU JTOJKEH OBITh OTKPBIT, @ IPHU HAKIOHE €T0
6onee ueM Ha 90° — 3akpeIT. [IporpeccuBHbIE KOHCTPYKIIMH COBPEMEHHBIX KapOOpaTOpPOB OC-
HaIlleHbl CHUCTEMAaMM YJaBJIMBaHMUA MapoB OEH3UHA, COJEpPKAIIMMHU EMKOCTU C YIOJbHBIM
abcopOeHToM

OrpannunTe/ib pa3pe:keHust

JlaHHOE YCTpOWCTBO MPEICTABISAECT COOOM CHCTEMY BIYCKa JOTOJHUTEIHLHOTO BO3JyXa BO
BITYCKHOW TPakT ABUTATelNd. JDTa CUCTEMa IMpeAHa3HAYEHA JJIsi YCTPAHEHUsI XJIOMKOB B BBIITYCKHOM
cucreMe npu padborte apurarens Ha pexxumax [IXX. [IpuHiunuansHas cxeMa CUCTEMBbI BITyCKa BO3-
JyXa BO BIIYCKHOM TpakT aurateis (puc. 38) COCTOMUT M3 3JEKTPOHHOrO OJI0Ka 2 yIpaBlieHUS,
BaKyyMHOT'O BBIKJIFOYATENs /2 ¥ DJIEKTPOMAarHUTHBIX KJIAIMMAHOB 3 U 5, CHAOXKEHHBIX ceiamMu /4 u 7
C Pa3IMYHBIMU MTPOXOAHBIMU CEYEHUSIMH.

DIIeKTPOHHBIN OJIOK 2 yMpaBlIeHUsS TPEICTaBIACT COOOM yCTPONCTBO, AJCKTPOHHAS CXema
KOTOPOTO B 3aBUCUMOCTH OT YacCTOThl BpAlllEHUS — 4YacTOThl 3JIEKTPUYECKUX HMITYJIbCOB,
MOCTYTAIOIINX OT CHCTEMbI 3aKUTaHus, obecrneunBaet BraoueHne DMK 3 u 5 npu pa3oMKHYTBIX
KOHTaKTaxX BaKyyMHOro BbIKItouarens /2. [lociaenHuil uMeeT KOHCTPYKIMIO HEPa30OpHOTO TUIIA U
COCTOUT W3 Kopmyca, amapparmMbl [/ C 3aKpeIUICHHOH Ha HEW KOHTAaKTHOW IIJIACTHHOM,
perynupoBoyHOro BHHTA /3, Kpblikd /(0 pauadparMeHHOTO MeXaHu3Ma, NpPYXKUHBl H
JNIEKTPUYECKUX BbIBOJOB. BakyyMHBI BbIKIIOYaTeNb MpelHa3HayeH [Uisi OJIOKUPOBAHUSA
OTKPBIBAHUS AJIEKTPOMATHUTHBIX BO3AYIIHBIX KJIAMIAHOB MpU HEOOJIbIIOM paspexenun B BT. Ilpu
9TOM TpY)KHWHA TpuxuMaeT auadparmy // K Kpbimke /0, U KOHTaKTHas IJIACTHHA 3aMBIKAET
KOHTAaKThl KpBINKU. [lpu yBenmuueHHH pa3pekeHHs BO BIYCKHOM TpyOompoBojae nuadparma
C)KMMaeT NPYXHUHY, M KOHTaKThl pa3MbiKaioTcsa. OAMH U3 KOHTaKTOB COEAMHEH C KOPIyCOM
aBTOMOOWIIA, @ IPYTo# ¢ IIEKTPUUYECKON CXEMON aBTOMOOHIIS.

Puc. 38. Cucrema Biycka Boznyxa B BT

Knamanbl 3 u 5 oObeawiHEHBI B OTACIBHBIA OJIOK U pa3MemieHbl Ha BT § aBurartems 9.
[tynep 3Toro O10Ka MpH MOMOIIM PE3NHOBOUW TPYOKH 4 COOOIIEH C BO3AYIIHBIM (PHIBTPOM.
Kitarmanel HOpManbHO 3aKphIThle. BO BKIIIOUEHHOM COCTOSSHHM OHM ITHEBMATHYECKH CBS3bIBAOT
BIIYCKHOH TpyOompoBoa & depe3 BO3AYLIHBIM (GMIBTP C aTMOC(epoil. DIeKTpOMarHuThl 000MX
KJIaIaHOB CHA0EHbI AJEKTPUYECKUMH BBIBOJAMU Ui MOAKIIOUYEHHUS K AJIEKTPOHHOMY OJIOKYy 2
yIpaBieHus. 3allOpHBIE AIEMEHTHI /5 U 6 KJ1araHOB NEepeKphIBatOT cenia /4 u 7.

brox ympaBieHuss mmeeT 6 BBIBOJIOB M COCIUHEH C AJICKTPOIMPOBOAKON aBTOMOOWIS C
IIOMOIIbI0 HIECTUKOHTAaKTHOIO pa3beMa. [lepBbli KOHTAaKT (CBEpXy BHHU3) IpEIHA3HA4YEH MAJs
MOAKIIOYEHUsT OJIOKa MHTAaHWS ¢ HOMHHAJIBHBIM HampsbkeHwem 12 B, BTopoit — ¢ '"maccoit"
aBTOMOOWIISA, TPETUI 00ECTIeYMBAET CBA3h C KJIANAHOM 5, YeTBEPTHIH — € KJIAAHOM 3, MATBIA — C
BBIKJIFOUATENIEM /2, a IECTON — ¢ KaTyIIKON / 3a’KUTaHusl.
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BcnoMorarenbHblIe yeTpoiicTBa Kap0lOpaTopoB

BanancupoBounoe mpucnocodaenue. CucteMbl TUTaHHUS COBPEMEHHBIX KapOIOpaTOPHBIX
JIBUTATENICH MMEIOT BO3AYIIHBIA (QHIBTP, KOTOPHIH OYMIIAET BO3AYX Nepeia MOCTYIUICHHEM €ro B
kapOroparop. Boszaymsbiii GuabTp OOBIYHO OKa3piBaeT HE OOJNBIIOE COMPOTHUBICHUE IS
MIPOXO/ISAIIETO BO3IyXa M MPAKTHUECKU HE BIMSET HAa HAMIOJHEHUE JABUraTelsi roproueii cmeckio. Ho
Ha COCTaB CMECH OH MOXET OKa3bIBaTh CYIIECTBEHHOE BIUSHUE, MOJOOHO BO3AYIIHON 3aCIOHKE
KapOroparopa.

Bo3nymHblii  QUIBTp HECKOJIbKO YMEHBIIAeT KOJIUYECTBO BO3AyXa, MPOXOMAAIIETO B
JIBUTATENlb, W TIOBBIIACT paszpekeHue B aupdysope kapOropaTopa. DTO BBI3BIBACT YBEIHUCHHE
WCTEYCHHUs TOIUIMBA W3 JKUKIEPOB U oboraimieHue cmecu. KapOroparopsl, uMeromue cooOIIeHne
MOTIJIABKOBOM KaMephI ¢ BXOJHBIM BO3AYIIHBIM MAaTPyOKOM, Ha3bIBAIOTCS OalaHCHPOBAaHHBIMHU.

[Ipu pabGote nBurarens ¢ OalaHCUPOBAHHBIM KapOIOPATOpPOM B €ro BXOJHOM HaTpyOKe
BO3HHKAET HEOOJBIIOE Pa3peKeHUE, 3HAYUTEILHO MeHbIIee, ueM B quddysope. CiemoBarensHo,
3TO pa3pexeHue OyleT mepeaaBaThcs B MOIMIABKOBYIO KaMepy, M KHUKJIEphl KapOropartopa OyIayT
paborare mox pa3HOCTHIO NaBieHus B auddy3ope u mommaBkoBod kamepe. llpum m3MeHeHHH
COTIPOTUBIICHUSI BO3AYIIHOTO (UIbTpa JACUCTBYIOUIAs Pa3HOCTh AABJICHUN Ha KHUKJIEphl Oyaer
oCTaBaThCs TOCTOSIHHOM, a CJeNoBaTelbHO, W OajdaHC BO3[AyXa W TOIUIMBAa OyAeT Takke
COXPAHATHCA, T. €. IPH 3aCOPEHUH BO3AYIIHOTO (DUIBTPA, IPU 3aMEHE €ro APYTUM WIIM BOOOIIEe Mpu
CHATHHU pa3pexeHue OyleT M3MEHSATHCS OJHOBPEMEHHO W B nu((dy30pe U B MOIMJIABKOBON Kamepe
Ha TIOCTOSHHYIO BelMWYMHY. TakuM 00pa3oMm, cOCTaB TOpIOYEH CMecH, MPUTOTOBISEMON
KapOopaTopoMm, HE M3MEHHUTCS TIPU BCEX OTKIOHEHMSX BO BITYCKHOW BO3IYITHON YaCTH CHCTEMBI
MUTaHUS.

B OamancupoBaHHBIX KapOOpaTOpax MPOXOIHBIE CEYCHUS KHUKIEPOB JENAlOT HECKOJIBKO
0OJBIIMMU, YeM B HeOamaHCUpPOBAaHHBIX. OOBACHAETCS 5TO MEHBIIUM 3HAUYCHHUEM JIaBIICHUS
BO3AyXa B TOIUIaBKOBOHM Kamepe. Jlnsi HOpMmanmbHOW paboThl OamaHCHPOBAHHOTO KapOroparopa
HE0OXOUMO CIEANTH 32 TEPMETHUYHOCTHIO TOIMIABKOBOM KaMepbl U YHCTOTOW 0alaHCHPOBOYHOTO
KaHaua.

OrpaHuynTe/]b MAKCMMAJIBbHONH YacTOThI BPallleHHs KOJIEHYATOro Bajia JABHraTeJs.
JIBUraTenu rpy30BbIX aBTOMOOMIIEH MMEIOT OOJBIIYI0 MOIIHOCTh U UCHOJIB3YIOTCS JUIMTENBHO TPU
OTHOCHUTEJIHO HEBBICOKON YacTOTE BpallleHUs! KojieHYaToro Bana. Eciau aBromoOuib paboTaer 6e3
Harpy3KH, TO KOJIGHYAThIA BaJl ABUraTelNsi MOKET MPEBbICUTh MAaKCUMAIIbHYIO YaCTOTY BpAIICHUS U
COOOIIUTH aBTOMOOMITIO YpEe3MEpPHO OOJBIIYI0 CKOPOCTh, HA KOTOPYIO OH HE paccuuTaH. YToObI
MPEeJOTBPATUTh 3TO, A TAK)KE YMEHBIIUTh M3HOC JBHUTaTelIsl U MOBBICHUTH €r0 3KOHOMUYHOCTD,
JIBUTATEIh OCHAIAIOT OTPAHMYUTENIEM MaKCUMalIbHOW YacTOTHl BpAIleHHs KOJIEHYaTOro Baja.
OObIYHO TakOM OrpaHUYHMTENh AaBTOMATUYECKM YMEHBIIAET KOJIMYECTBO TOpIOYEl CMecH,
M0/1aBaeMoi B LMIMHAPHI nBUratesns. OrpaHndyuTeNh HAUMHAET paboTaTh MPU YaCTOTE BpallleHUs
KOJIGHYATOTr0 Baja, MPEBbIIAIOIIEH JOMYCTUMOE 3HAUYCHHE ISl JaHHOTO JABUTaTEIs.

Haubonee mupoko MNPUMEHSIOT Ha JABHUraTeNlIX COBPEMEHHBIX IPY30BBIX aBTOMOOUIIEH
LEHTPOOESKHO-BAKYYMHBIE OTPAaHUYMUTENHN, 00bEJMHEHHBIE ¢ KapOropaTopamu. KOHCTpyKTUBHO Ta-
KOH OrpaHUYHUTENb COCTOUT U3 AATYMKA M UCIIOJHUTEIBHOIO MeXaHu3Ma. J[aTyuk 1eHTpoOeKHOTro
THUIA IPUBOAMUTCS BO BPAILLICHHE OT PACIPEICIUTEILHOIO Bala ABUraTeIs.

PaGoTaeT 1eHTpoOEIKHO-BAKYyMHBIM OTpaHUYUTENh CcileayromuMm obpazoM. Ecmum dacrora
BpallleHUs] KOJICHYATOro Baja JBUTATENS HE IPEBBIIIAET MAKCHUMAaJIbHO JOIyCTUMOIO 3HAYCHMS,
KJIallaH poTopa JaT4yMKa OCTAeTCA B OTKPBHITOM IMOJIOKEHUU O] IEUCTBUEM OTTSHKHOW MPYKUHBI.
B 3TOM Citydae nmojoCcTh UCIIOTHUTEIBHOTO MEXaHU3Ma COOOIAETCS € MOJIOCThIO AaTYMKA, KOTOpas,
B CBOIO OUY€pe/lb, COEUHEHA, C BO3AYLIHBIM AaTPyOKOM KapOroparopa.

[Ipu mnpeBBIIEHUH MaKCHUMaJbHO JOMYCTUMOM YacTOTHI BpAIIEHUS KOJIEHYATOrO Baja
yacToTa BpallleHUs pOTopa JaTyuka Takxke yBenuuuBaeTcs. [Ipm »ToM ueHTpoOexHas cuia,
JIeMCTBYIOIAs Ha KJIallaH, BO3PACTAeT O BEJIMYUHBI, IPEBBIIIAIONICH CUITY HATSDKEHUS TIPYKHUHBI, U
KJIalaH 3aKpbiBaeTcs. B 3ToM ciyyae monocTh oka3blBaeTcs pa300IICEHHON ¢ BXOJHBIM NaTpyOKOM
U Ha quadparmMy HauMHAET ACHCTBOBAThH Pa3peKEHUE M3 CMECUTENbHON KaMepbl. BenencTsue sToro
nuadparma BeITHOAeTCsl BBEPX M Yepe3 pblyar NpUKPHIBAET APOCCENbHYIO 3aCIOHKY KapOroparopa,
MIPEOoJIoNIeBasl CHITy HATsHKeHUs NMPYXHUHBIL. [locTyruieHue roprodeil cMecH B IMJIMHAPHI JBUTATENs
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YMCHBIIACTCA, B PC3YJIbTATC YCTO YMCHBIIACTCA U 4aCTOTA BPAIICHHA KOJICHYATOr'0O Bajia.

YCTPOHUCTBO COBPEMEHHBIX KAPEIOPATOPOB

Kapowopamopvr  asmomobuneni BA3-2105 u BA3-2107 (puc. 39) AByxXKaMmepHbIE,
nByxau(dy30pHBIE C TANAIONIMM IMTOTOKOM TOpIOYEl CcMecH, cOalaHCMPOBAHHOW IOTUIaBKOBOU
KaMepoW, IOCJIEOBATEIbHBIM  OTKPBITHEM  JIPOCCENBHBIX  3aCJIOHOK, ITHEBMOIPUBOAOM
JIPOCCENIBHOM 3aCJIOHKM BTOPUYHOM KaMepsl, 3aKpBITOM PEryJupyeMON CHUCTEMOM BEHTHIISALIMHU
Kaprepa, JauapparMeHHbIM YH,  ogyaBTOMAaTH4eCKMM  IyCKOBBIM  YCTPOMCTBOM €
ITHEBMOKOPPEKTOPOM, NaTpyOKoM oTOOpa pa3pexeHHsl Uil BaKyyM-KOppEKTOpa IpepbIBaTels-
pacrpeneNnTens, JaTyHHbIM IIOIUIABKOM M IIOIUIABKOBBIM MEXAHU3MOM C BEPXHUM IIOABOJOM
toruBa. KapOropaTtop COCTOMT M3 KPBIMIKK 2, Kopmyca 29 IpoCCeNbHBIX 3aciIOHOK 26 u 28 u
KopIryca 27 NOIUIaBKOBOM KaMephl, aBTOMAaTHYECKOT0 IIyCKOBOI'O YCTPOICTBAa 36 M MTHEBMOIIPUBOIA
35 apoccenbHOM 3aCIOHKU BTOPUYHOM KaMephl.

B xopnyce 27 nomniaaBKOBOW KaMepbl pa3MELIEH IIaBHBIN TOMIMBHBIN KUKJIEpP 22 MEPBUYHON
KaMepbl, COOOIIEHHBIH ¢ pacmputuTeneM Manoro anddy3opa depe3 SMYJIbCHOHHYIO TPYOKy ¢
[JIaBHBIM BO3AYIUHBIM JKUKJIEpPOM [4 TEpBUYHOM Kamepbl. B TriaBHOM BO3IYyIIHOM KaHaje
NEPBUYHON KaMmephl pa3MelleHa BO3AyIHAs 3aciiOHKa /3, KWNHEMaTU4YECKH CBSI3aHHAs C IyCKOBBIM
yCcTpoHCTBOM 36, COOOIEHHBIM Yepe3 KaHall ¢ JKUKJIEpOM /5 C 3aJpOCCeIbHBIM MPOCTPAHCTBOM,
JpoccenbHas 3aciioHKa 26, Manbiid mud@y30p ¢ HarHETATEIBHBIM KJIanmaHoM [/ / U pacnbuiuTeneM 12
VH, a taxxe TornnuHbIN xkukiep 3/ I'/IC BropuyHON KaMepBl.

Hacoc 12 copepxutr ppiuar 34 mnpuBoAa C BpallalOMIMMCA POJUKOM, BIYCKHOH U

nepenycKkHOM kiamnanel 33 U 32 COOTBETCTBEHHO M BUHT / PEryJMpPOBKH XOJa BIIyCKHOT'O KjaraHa
33 YH.
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Puc. 39. Kap6roparop JJAA3-2105

B rnaBHOM BO3IyIIHOM KaHajle BTOPUYHOM KaMmephbl pa3MelleH Manblii quddys3op 9 c
AIMYJILCUOHHBIM JKMKJIEPOM 8 3KOHOCTAaTa, IJIAaBHBIM BO3AYLIHBIM KUKJIEPOM 7, TOIUIUBHBIN KUKIIEP
6 SKOHOCTaTa, BO3AYIIHBIA JKUKJIEp 5 HKOHOCTAaTa, TOIUIMBHBIA 3 W BO3AYIIHBIA 4 >KUKJIEPHI
NIEPEXOJHON CUCTEMBI IEPBUYHON KaMEpBHI.

K xopnycy Ha KpoHIUTeHHaX ABYMs BUHTaMHU KpemUTCS MeMOpaHHBIA OJOK MHEBMOIPHUBOAA
35 npoccenbHOI 3acIOHKM BTOPUYHOM Kamepbl. Hagnnadparmennas monocts dyepes xkukiepst /0
co0O1IeHa C ITaBHBIMU BO3AYIIHBIMU KaHAJIaMU IEPBUYHON U BTOPUYHOM Kamep.

B nomuiaBkoBoO# kamepe pa3MelleHbl TyLep 37 MOoABOoia TOIJINBA, TOIUIMBHBIA (GUiIbTp 19,
KJ1anaH /8 nmojayu TOIUIMBA, MOIUIABOK 2(), TJIaBHBIA TOIUIMBHBIN JKUKJIEp 3/ BTOPUYHON KaMepbl U
AMYJIbCHOHHAs TpyOKa 30.

Cucrema XOJ0CTOrO XOJa COIEPKUT TOIUIMBHBIM M BO3IYIIHBIA JKUKIEpbl [7 u 16
COOTBETCTBEHHO, BUHT 2/ 3aBOJACKOW MOJCTPOMKH, PETYIMPOBOYHBIA BUHT 23 cocTaBa roproueit
CMECH U PEeryJIMpOBOYHBIA BUHT 24 KOJUYECTBA roprovel cMecH, pa3MelleHHbI B 000bIIKe 25 1
BBITTOJTHSIONIMNA (DyHKIIMU 3aniopHOTo 3nemMenTa DITXX.
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Kapo6ropamop asmomobuns BA3-2108 (puc. 40) Beimyckaercs ¢ 1985 r. o numeH3un Gupmsl
"Conekc" B HECKOJIbKUX MOAMDUKAIMAX M MpelHa3HaueH s aBTomoomieir BA3-2108, -2109 u
3A3-1102. Kap6ropaTop AByXKaMepHBIi, NBY XA Y30pHBIA, ¢ MaJal0IUM ITOTOKOM, COaIaHCUPO-
BAaHHOM TIOIUIABKOBOM KaMepou, MOCIEI0BAaTEIbHBIM OTKPBITUEM JPOCCENbHBIX 3aCJIOHOK,
3aKpBITOM CUCTEMOM BEHTWIALIMU KapTepa, auadparmMeHHbIM YH, skoHocTaToM, CcUCTEMOU
NOJIOTPEBa CHUCTEMBI XOJIOCTOTO XOJa, I1OJYyaBTOMATHYECKUM ITyCKOBBIM YCTPOMCTBOM C
ITHEBMOKOPPEKTOPOM, C MAaTpyOKOM OTOOpa pa3pekeHUs AJisi BaKyyM-KOPPEKTOpa MpephIBATEIsI-
pacnpenesuTens, MOMIaBKOBbIM MEXaHU3MOM C BEDXHUM MIOJBYATHIM KIIANAHOM U OIIXX.
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Puc. 40. Kap6roparop JIAA3-2108

B nepBuuHONl Kamepe pa3MelleHa IpOocCeNbHas 3aciIOHKa € BUHTOM [9 peryimpoBKU
KOJIMYECTBA TOPIOYEH cMecH, Majblid AU Y30p ¢ pacTbLIUTEIEM TJIABHOW JO3UPYIOIICH CHCTEMBI,
BO3IAYIIHBIM >KMKJIEep [ IJIAaBHOM JO3UPYIOLIEH CUCTEMBI, BO3IYIIHBIM XKHUKJIEp & CHUCTEMBI
XOJIOCTOTO XOJia, BHHT 2() KadecTBa TOproueld cMmecw, TpyOka 22 OTBoJa BakKyyMmMa K
BaKyyYMKOPPEKTOPY paclpeaeiauTeNs 3aXuranus u TpyOka 23 orOopa ympaBisIOIIEro Bakyyma K
AHTUTOKCUYHBIM yCTPOMCTBAM.

[NomnaBkoBast kamepa cHaOXXeHa IOIUIABKOM 2 W cooOmieHa uepe3 KaHaibl ¢ YH 3 u
KkiamanoM 4 pasbanaHcupoBkH, cooOmeHHBIM ¢ DMK 7 CXX. IlommaBkoBasi kamepa COJIEPKHUT
mTyuep /2 nopauyu v nepemnycka TOIMBa U KianaH /3 1ojayy TOIUIMBaA.

[TneBMOSKOHOMaN3ep [4 MOIIHOCTHBIX PEXKHUMOB BBIIIOJHEH B BHJE ITHEBMOKJIANAaHA,
CBSI3aHHOT'O C 3aJIpOCCEIBHBIM MPOCTPAHCTBOM U C TPYyOKO#H 23 aHTUTOKCUYHOTO YCTPOWCTBA Yepe3
JKuknep 15.

Kaporopamop K-126H (puc. 41) — nByxkaMmepHbId, ABYXIu(Qy30pHBIH, ¢ Magaromum
MMOTOKOM, CcOaJaHCHPOBAaHHOW TOIJIABKOBOM KaMEpOM, IMOCIIEeNOBATEIbLHBIM BKIIIOUCHHEM KaMep,
MEXaHUUYECKUM IPUBOJIOM BTOpPHMYHON Kamepbl, CXX B NEpPBUYHON KaMepe MU INEPEXOJHOH BO
BTOpHYHOW, YH mopniHeBoro Tuma, MOIUIABKOBBIM MEXaHU3MOM C BEPXHUM IOJBOJOM TOIUIMBA,
MyCKOBBIM ToriaBkoM. KapOropaTopsl ycTtanaBnuBain Ha aBToMoOmax "Mocksud" o 1985 r., u
OHU HAaXOJATCS B OKCIUTyaTalluy B OOJIbILEH CBOEH YacTH A0 HACTOSIIETO BPEMEHH.
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Puc. 41. Kap6roparop K-126H
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KapOroparop umeeT ABe CMECUTENbHbIE KaMephl C TMOCIEIOBATENbHBIM OTKPHIBAHUEM
JPOCCEJIbHBIX 3aclIOHOK. Takas KOHCTPYKIHMs oOecnedumBaeT Jyuulive nokasarenu. llpu stom
nepBUYHAas Kamepa paboTaeT Ha YaCTHUHBIX HArpys3Kax (XapakTepHBIX IJii peaabHBIX YCIOBUMN
AKCIUTyaTallM), & BTOpUYHAs — IIPU MOJHOM Harpyske (IIpu pa3roHe, NpeooIeHUH MOAbEeMa, €3/1€
C MaKCUMAaJbHON CKOPOCTHIO).

Kopmyc cocrout u3 Tpex yactei: Kpbllky / /, IOMJIaBKOBOM 27 U cMECUTENbHOM 23 Kamep.

B kpeimmke 7/ pa3melnieHa BO3AyIIHAs 3acloHKa &, CHaOXeHHas TeIeCKOMUYECKIM
MeXaHU3MOM, obOecrieunBaromuM () (HEKTUBHBIN ITyCK U MPOTPEB JABUTATENs, TOIUIMBHBINA MTYIEP C
¢unbTpoM /3, pacubuIMTeNN 4 SKOHOCTaTa 9 sxoHOMal3epa u YH.

[TonnepkaHue MOCTOSIHHOIO YpOBHSI TOIUIMBA B IOIJIABKOBOM KaMepe OOeceunBaeTcs ¢
MOMOILIbIO TIOIUIABKA /4, TOIUIMBHOrO KjamaHa /6 c¢ urioil /7. CMOTpoBO€ OKHO /5 MO3BOJISIET
KOHTPOJIMPOBATH YPOBEHB TOILIMBA B TIOIIABKOBOM Kamepe 0e3 pa30opku kapOropaTopa.

[TpurotoBneHue roproyeil cMecu Ha pa3nuyHbIX pexxkumax obecneumBaercs [JIC, CXX,
MEPEXOAHON CUCTEMOM, SIKOHOCTATOM, 3KOHOMaii3epom 1 YH.

['maBHas mo3upyrOIIas CUCTEMa BBHIMIOJHEHA B KaXKAOW Kamepe kapOroparopa. OHa BKIIOYaeT
[JIaBHBIN TOIJIMBHBINA JKUKIIEP 2, IMYJbCUOHHYIO TPYOKY 3 ¢ OTBEPCTHUSIMM, IJIaBHBINA BO3TYIIHBIN
xKukJep /2, manelit 5 u 6onbmoit /8 nuddy3opsl, pa3MelnieHHbIe B TTIABHOM BO3IYIIHOM KaHaje, ’
JIPOCCENBHYIO 3aCIIOHKY 22.

DKOHOMaif3ep MpenHa3HayeH [UIsl oOecreyeHHsl cocTaBa Troproueil cMecu Tpu OOJIbIIOM
OTKpBbIBAaHUM JPOCCENIbHBIX 3aCJIIOHOK U pa3MelIeH B nepBUYHON kamepe. OH COAepKUT KianaH 26,
KaHaJl [TO1a4y TOIUIMBA U PACIBUIMTENb 9, BBIXOASIIMMA B IJIaBHBIM BO3QYIIHBINA KaHal NEPBUYHOU
kamepsl. [lpuBox [ sKkoHOMali3epa KOHCTPYKTHMBHO OOBEIMHEH C YCKOPUTEIBHBIM HaCOCOM,
o0ecreynBarOIUM MPUEMHUCTOCTh JBUTATEAs] B MOMEHT PE3KOr0 OTKPBITHUS  JPOCCEIs.
YCKOpUTENBHBI HAacoc CHAOXEH TMOpIIHEM C MaHXeToil 24, oOpaTHBIM KiamaHom 23,
HarHeTaTeJbHbIM KJIAMAHOM 2/, TOIUIMBOMNOAIOIIUM BUHTOM 7 U pacbLIUTENEM 9.

DKOHOCTAT MpeIHA3HAYEH JUIs JOMOJHUTEIHHOro oOoramieHus roproyeii cmecu npu padorte
JIBUTaTeNsl Ha PEKMMax IMOJTHOW HAarpy3Kd M BBICOKOM YacTOTE BpalIeHUsl KoJieH4aToro Bayia. OH
pacroyiokeH BO BTOPUYHON Kamepe U COACPIKUT TOIUIMBHBIA KaHall, COOOIIECHHBII ¢ MOIUIaBKOBOM
KaMepoH, pacmpUINTeNb 4, BBIXOAAMMK B Hamaaud@y3opHyro monocte Majoro auddysopa
BTOPUYHON KaMEPBL.

Cucrema XX cOAEpKUT TOIUIMBHBIN /() U BO3MYWIHBINA /2 KUKIEp, SMYJbCHOHHBIM KaHAT U
BUHTHI /9 U 2() kauecTBa U TOKCUYHOCTH [ CMECH, PACIOJIOKEHHBIE B KOPIYCE CMECUTEIbHOU
kamepsol. Cucrema nogkiodeHa k I'JIC mociie TOIMBHOTO KHUKIIEpA.

IlepexonHass cucreMa IIEpBUYHOM M BTOPUYHOM KaMep MMeEET BBIXOJHOE OTBepcTHe. B
MEPBUYHON KaMepe CUCTEMAa COBMENIEHA ¢ CUCTEMON X X.

Ilyck ocymecTBisieTcss ¢ IOMOIIBI0 BO3AYINHOM 3aciOHKU. [Ipu 3akphITON BO3AYIIHOMN
3aCJIOHKE JpOCCeNbHAasA 3aCIOHKa MEPBUYHON KaMepbl MPUOTKpbIBaeTcs Ha yrona 8—10°. Havano
CaMOCTOSITENIbHOW Pa0bOThl  CONPOBOXKIACTCA PE3KUM YBEIMYCHHEM YacTOThl BpalleHUS U
pa3pekeHuns B IJ1aBHOM BO3yIIHOM KaHaJle, BCJIECACTBUE YET0 3aCIOHKA MPUOTKPBIBAECTCS.

[Tpu pabore Ha XX miaHka NpuBOJA SKOHOMai3epa u YH HaxonmsaTcs B KpailHEM BepXHEM
MOJIO)KEHNWH, W pa30allaHCHPOBOYHBIM KaHall, BBINOJHEHHBIH BHYTPH IITOKa, COOOIIAET
NOIUIABKOBYIO KaMepy ¢ aTMOC(epoii, YTO MO3BOJSIET OTBOAMTH Mapbl M3 Kamepbl. Haceimenue
napamMu OeH3MHa BHYTPEHHET0 0O0beMa BO3IYyXOOUHMCTUTENS,, CMECUTENIbHBIX KaMep M BITyCKHOTO
TpyOONpoBOJa 3aTPYIHHIO OBl MOCHEAYIOUMA Mmyck aBurarens. llepexon Ha pekuM YacTHUYHOU
Harpy3Kd OCYIIECTBIISIETCSI OTKPBIBAHUEM JIPOCCEIBHOM 3aCIOHKM INEPBUYHOM KaMepbl. DTHUM
YBEJIMUMBAETCSl PacxXoj BO3AyXa 4epe3 BO3AYIIHbIM KaHal KaMephl, YTO COIPOBOXKIAETCS CHUXKE-
HUEM pa3pexeHHs B 30HE OTBEPCTUI U yBeIHUYEHUS paspexeHus B auddysope. [Ipu aToM BeTynaer
B pabory I'JIC kamepsl M TpoIOKAaeT, HO C MeHbUIeH 3¢¢eKTUBHOCTHIO, padoTath CXX,
obecrieunBasi HEOOXOIUMBIM cocTaB roprodeil cMmecu. CoBMecTHas paboTa YKa3aHHBIX CHCTEM
IPOAOJDKAETCS IO MOBOPOTA JPOCCENIBHOM 3aCOHKH /3 NMEpBUYHON Kamepbl Ha yroa no 40°. s
MOBBIIIEHUS] MOIIIHOCTH JIBUTATENSl IPU OTKPBITHUHU APOCCENs NMEPBUYHON KaMepbl A0 yria 33—38°
B JieficTBUE BeTynaer OMP.
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Kaporopamop K-126I'M (puc. 42) npennasHaueH st aBromoOuieil "Bosra" I'A3-2401.
KapOroparop — nByXxkaMmepHbIi, AByX 1 (dy30pHBIH, ¢ TOCIEI0BaTEIbHBIM OTKPBIBAHUEM KaMep,
C MAJaLUM IOTOKOM roproueil cmecu. KapGroparop mmeer oOLIyl0 NOIUIaBKOBYIO Kamepy,
SKOHOMal3ep C MEXaHWYEeCKHMM MpuBoaoM, YH mnopuiHeBoro tuma, BHHT TOKCUYHOCTH H
IOTUTABKOBBIM MEXaHM3M C BEPXHUM NOJBOJOM ToruBa. [lommaBok kapOroparopa JIaTyHHBIH,
MasTHBIM.

Cucrema mycka XOJOJHOIO MABHUIaTeNsl CONEPKUT BO3LYIIHYK 3aCIOHKY 8 M CHCTEMY
pBIYaroB, 00Opas3yroIIKX MOJIyaBTOMaTHUECKOE ITyCKOBOE YCTPOHCTBO.

Cucrema XX pasMelieHa TOJBKO B NEPBUYHOM Kamepe. OHa COCTOMT M3 TOIUIMBHOTO U
BO3JYIIHOTO 9 KUKJIEPOB U UMEET TPU OTBEPCTUSI B CMECUTENBHON Kamepe. B HMXKHEM oTBepcTun
HaXOAWTCS PEryJUPOBOYHBIM BUHT /8 NSl PEryJIMPOBAaHMs COCTaBa FOPIOYEH CMECH Ha pEXHMMAaxX
XX. B kanane cuctembl XX umeercst BUHT /9 JJid peryJupoBKU JABUraTeNsl Ha COEPKAHUE OKHCH
yraepoaa B OI'.

B xaxnoii kamepe kaporoparopa umeercs I'/JIC, kotopas cocTout u3 00sboro /7 U Majnoro
4 nuddy30poB U OBYX ITIaBHBIX JKUKJIEPOB: TOIUIMBHBIX 2 U BO3AYWHbIX 3 U //. Uepe3 riaBHbIC
BO3JYIIHBIE )KUKJIEPBI BO3AYyX MOCTYHAaeT B dMYJIbCUOHHbIE TPYOKH, B KOTOPBIX MUMEETCS psl OT-
BEPCTH.

[lepexonnas cuctema BKJIIOYaeT B c€0sl TOIUIMBHBIN S5, BO3AYIIHBIN JKUKIEPHl U OTBEPCTUE B
cMecuTeNbHOM Kamepe. [Ipu OTKPBITMHM JpOCCENIbHBIX 3aCIOHOK 2/, OJIM3KOMY K IMOJHOMY, IOJ
NEICTBUEM Pa3pe’KeHUsl TOMOIHUTEIBbHOE KOJIMYECTBO TOIJIMBA YEPE3 KUKJIEP SKOHOCTaTa U €ro
pacHblUIUTENb 6 OCTYNAaeT BO BTOPUYHYIO Kamepy, o0oraiasi Toprouyro CMeCh.

VYckoputenbHbli  Hacoc BKJIOYaeT B ceOsl OOpaTHBIM MIAPUKOBBIM KiamaH 24 u
HarHeTaTesbHbI KianaH 2(0. TOmIMBO M3 yCKOPUTENIBHOTO Hacoca 23 IMOCTYIAeT B NEPBUUYHYIO
Kamepy 4epes paclblUIuTeNb /.
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Puc. 42. KapGropatop K-126I"

[Tonoxenue nopuHa YH perynupyercs n3MEHEHHEM 3a30pa MEXAY PEryJIupOBOYHOM IralKou
MOPIIHS M TUIAHKOW npuBoja. Tsra / mpuBoja cHaOeHa O0aJaHCHPOBOYHBIM KaHaIoM. B kopryce
NOIIJIABKOBOM KaMepbl HaXOQUTCSI TOIUIMBHBIN KilanaH /5 ¢ urioil /6, momiaBok /3 U CMOTPOBOE
OKHO /4. Bo BXOZHOM IITyLEpe pPACIOJOXKEH TOIUTUBHBIA GuibTp /2. Mexmy cMecuTenbHON
KaMepoi 22 ¥ KOpITyCOM IOIJIaBKOBOM KaMephI pa3MellleHa MPOKIaiKa.

Kapoiopamop K-151 (puc. 43) npennHazHaueH g jsurareneidr 3M3-402.10, -4021
asromoOmieit  "Boara"  T'A3-24-10, T'A3-3110. KapOwopatop —  JIBYXKaMepHBIH,
IByXan(dy30pHBIH, ¢ MaJaolIUM IMOTOKOM M TOCJIEJOBATEIbHBIM MEXaHUYECKUM OTKPbIBAHHEM
JPOCCENBHBIX 3aCJIOHOK BTOPUYHOM KaMephl, cOATaHCUPOBAHHOW IMOIUIABKOBOM KamMepou, MOTUIAB-
KOBBIM MEXaHHU3MOM C HIKHHUM mnoasonoMm TomuuBa, ACXX, DIIXX, 3akpbIToil peryiaupyemon
CUCTEMOM BEHTWISLMU KapTepa, cucTteMor peuupkyisauun OI', moixyaBTOMaTHYeCKUM ITyCKOBBIM
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YCTpOMCTBOM, MepexoaHoil cuctemod, YH nuadparmMeHHOro THMa, 3KOHOCTATOM M JaTyHHBIM
HasHbIM ITOTVIABKOM.

3 k5B 7 1w

/

1] q
o]

SN

s
N

N

A
ANAANANNNNNNNNY

ST 9k
i \ P
VN ES “éj'—zﬁ-ii
AW\ 2222
A=si] -

YA [
28

Puc. 43. Kap6roparop K-151

B nepBu4HONl KaMmepe pa3MEIlEHBbl: BO3AYLIHAs 3acioHKa /2 ¢ I0JlyaBTOMaTU4ECKUM
nuadparMeHHBIM TPUBOJOM W PYYHBIM YIPABICHUEM; TJIABHBIM TOIUIMBHBIA JKHUKIEp I8,
COOOIICHHBIH C AMYJIBCUOHHOM TPyOKO#l /7, B KOTOpPYIO 4Yepe3 IIaBHBIA BO3IYIIHBIN XHUKiIep /3
MOCTyINAaeT BO3AYX; BO3MyLIHbIE XUKIEPHl /4 m 16 CXX; 3MyJbCUOHHBIN XKUKJIEp /5 CHUCTEMBI
XOJIOCTOTO XO0J1a; HarHeTaTeNbHbIN KinanaH // c¢ pacnsuureneM YH, a taxke BUHT 26 KadecTBa
roproyer CMecH.

YckopureJbHbI HACOC COAEPKHUT pblUar NpuBoAa 24, KUHEMATHYECKU CBA3aHHBIN C
MemOpaHoil 23, o0paTHbIH KJanaH 22 ¢ orpanu4urteneM /9 m mepenyckHou xukiaep 21 c
OrpaHu4MTeIeM (BUHTOM PEryaupoBku) 20.

Oxonomaizep [IXX 25 cHabxkeH BHHTOM 27 KadecTBa M BHHTOM 28 KOJWYECTBA TOPIOYEH
cMecu. Bo BTOpHUYHOI Kamepe pa3MelieHbl BO3IYIIHBIM 5 U TOIJIMBHBIA 6 XKUKJIEPHl IEPEXOAHON
CUCTEMBI, SMYJIbCUOHHAsI TpyOKa 7 C IJIaBHBIM BO3AYLIHBIM >KUKJIEPOM 9, CBsi3aHHAs C TJIaBHBIM
TOTIJTMBHBIM JKUKJIEPOM 32 BTOPUYHOM KaMephl, pacibuinTeb 8 u Mansiid auddyzop 10.

[ToraBKOBBIN MEXaHU3M BBINOJHEH C HWKHUM IOABOJOM TOIUIMBA M CHA0XKEH IITYIEPOM
N0JBOAA TOIUIMBA /, KJIallaHOM NOJA4M TOIUIMBA 3 C 3JACTUYHBIM 3allMPAlOIIMM 3JIEMEHTOM,
TOIUIMBHBIM ~ (prstbTpoM 2 u morutaBkoM 4. CXX BBINIOJIHEHa aBTOHOMHOM, C JBOWHBIM
MYJbCHPOBAaHHEM TOIUIMBA B KaHal KapOropaTopa. B Kopryce cMmecHTenbHOM Kamepsl Kap-
Oropatopa pa3melieHbl TpyOka 29 moaBOAa pa3pexeHHs K MHEBMAaTHUYECKOMY 3JIEKTPOKJIANaHy,
TpyOka 30 oTOopa BakyyMa K BaKyyM-KOPPEKTOPY pacHpeeNuTeNs 3a)KUraHus, a Takke Tpyoka 33
oTOopa BakyyMa K Kianany perupkyssun Ol
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Tlopsiooxk svinonnenuss pabomul no pazdopke u coOopke KapoPamopos

1.

N

9.

CHATb BEPXHIOIO KpBIIIKY KapOroparopa (IpeaBapUTEeIbHO OTKPYTHUB BHHTHI KpEIJICHUS U
CHSIB TATy IpPHBOJA ITyCKOBOTO YCTpPOICTBa), BHUMATEIbHO OCMOTPETHh KaHajbl BHYTPH
KPBIIIKH U pa300paThCs ¢ X Ha3HAUYCHUEM;

Pa300pathk nonaaBKOBbII MEXaHU3M U U3YUUTh €I0 KOHCTPYKIHIO;

BbiBepHYTh BO3/AyIIHBIE M TOIUIMBHBIE JKUKJIEPBl, 3MYJIbCHOHHBIE TpPYOKH, 3amucarh
HOMMHAJI )KUKJIEPOB U MECTO UX YCTAHOBKH B OTYETE.

OTKpyTHTh U CHATH OCHOBaHME KapOroparopa (MpeIBapUTEIbHO OTCOEAWHUB MPUBOJ
JIPOCCENIbHOM 3aCJIOHKU U IIyCKOBOI'O YCTPOWCTBA);

Pa3zo0patb cuctemy xosnoctoro xoza (s kaporopatopos JJAA3- 2105-08, K-151), uzyuuts
KOHCTPYKLIHMIO CUCTEMBI U 3apHCOBATh €€ CXEMY B OTHETE;

BoiayTh Masbie 1u¢dy30psl U3 CMECUTENBHBIX KaMep U pa300paThCs ¢ MX Ha3HAUYCHUEM;
N3y4nTh yCTpONCTBO ITIABHOW JO3UPYIOLIEH CUCTEMBI, 3apUCOBATH €€ CXEMY B OTUETE;
N3y4unth yCTpONCTBO Hacoca YCKOPHTENs, dKOHOMai3epa, CUCTEMBI ITyCKa, MEPEXOAHBIX
CUCTEM U 3apUCOBATh UX CXEMBbI B OTUETE;

Pa3zo0path npuBOJ BTOPUYHON KaMepbl KapOoOpaTopoB (€ciid HMMeeTcs), HU3Y4UTh €ro
KOHCTPYKLIHMIO U 3apUCOBATh CXEMY B OTYETE;

10. I[IpousBecT cOOpKY KapOropaTopa U MoKa3aTh MPENOAABATENIO.

HOp}ZOOK cocmasesiienHus omvyema

B otyere m0KHBI OBITH yKa3aHHBI;
1.
2.
3.

Jlata BeInonHEeHHs padoThI;
Hazpanue paOoTsl;
[TepedyeHb UCTIONB30BaHHBIX HHCTPYMEHTOB, IUIAKATOB, COOPOUHBIX €IMHMIL, JIUTEPATYPHI;

CxeMbl 1 onrcaHue paboThl CUCTEM PACCMOTPEHHBIX KapOIOpPaTOPOB (CXEMBbI JOJKHBI ObITH
BBITTOJTHEHBI C TPUMEHEHNEM YEPTEKHBIX HHCTPYMEHTOB).

1. ABToMOOWIHM:OCHOBBI KOHCTPYKIHMH: YYEOHMK JIS BY30B IO CHCIHATBHOCTH

CIIMCOK JIMTEPATYPbI

13

ABTOMOOMIH U aBTOMOOMIBHOE X03s11icTBO. H.H.Bumskos: M. Tpancmopt, 1988.

2. YcrpoiictBo aBTOMOOMIEH. 2-u31., AHOXWH B.M. M.: Mamunoctpoenue, 1979.

3. KapOropaTops! 1erkoBbIX aBTOMOOMIIEH @ Y CTpoiicTBO 1 3kcmutyaranus. M.: Tpancnopt, 1992

4. Kanuranpasii peMoHT aBToMOOMIeH: CripaBounuk / [Tox pen. P.E. Ecenbepnuna. M.:
Tpancnopt, 2000.

5. VCTpoHCTBO W 3KCIUTyaTalus AaBTOTPAHCIOPTHBIX CPEACTB: YUeOHWUK BoauTeNns /
Porosues B.JI., [TyzankoB A.T'., Onadunsa B.J.-M.: Tpaucnopt, 1991.
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COJEPKXAHHUE
1. OcHOBHBIE MOJOKEHHSI 10 OPTAHU3AIMH U TIPOBEICHHIO JIA0OPATOPHBIX
paboTOb60opyIOBaHKE PabOUINX MECT
2. COopouHBIE U BOCCTAHOBUTEIbHBIE PAOOTHI
Pabota Nel. PactaunBanue rusib3bl [MJIMHIPOB
Pa6ota Ne2. XoHHMHTOBaHKE THIIB3bI IIMIIMHIPOB
Pabota Ne3. BoccranoBieHUE CONPSHKEHUS CEIITO-KTamaH
PaGota Ned4. BoccTaHoBieHHE KilanaHa
3. TexHuueckoe HOPMUPOBAHUE
PaGora Ne5. Pacuer TexHMYEeCKMX HOPM BpEMEHM Ha TOKapHbIE, CBEpJIMJIbHbIC,
bpesepHbie 1 NUTMGOBATBHBIE PAOOTHI
Pa6ota Ne6. HopmupoBanue peMOHTHBIX paboT
Crnncok nureparypsl
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