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3HaKoMCcTBO C kapblopaTopom

~2MHOT0 TEOpUM MNepemerHL% apoccents unv kapbiopaTop
D#Kumm kapBiopaTopa C MOCTOAHHLIM PazpeXXeHnem
Sakyym CasoeHHbie KapGiopaTopy

“pocTeilumii kapbiopaTop

Z2HokamepHbiv KapBiopaTop

AHanua BLIXNONHLIX ra3os

COBpeMeHHHB TexHn4Yeckme petlieHnR

ZByxkamepHuiid kapBbiopaTop

QUHWN >

(@R (o vsIRN]

1 HemHoro Teopumn

HasHayeHWe ToNNMBHOM CUCTEMB ~ CHaG-
/b ABUraTenNt HeoBX0AUMEM KONMUECTBOM
~1NMMBaWBO3AYXa, CMELLIATE MX B 3aBUCUMOCTYH
T7 CKOPOCTW BPALLBHWA W HarpyskW, pery-
“wD0BaTL COOTHOLLIEHVE BO3AYX/TOMMMBO B
TE8MCUMOCTK OT TpeBosaHui aBuratena u
* 21aHWA BOAMTENA.

z TonnueHaa cucTema xapBlopaTopHHX
ImAraTened BHYTPEHHEr o CropaHvA COCTOUT
= TonAmBHOro Baka, TonnmeHOro dunkTpa (-
8’ TONAMBHOrO Hacoca, kapbiopaTopa, Bos-
I _HOro unbTPa, APOCCENLHOr 0 YCTPORCTRA
» 2TyCKHOro Konnekropa (puc. 1.2). Bee
227KHO paboTaTe 3ttheKTUBHO U B FrapMOHWN,
—ZACNPaBHOCTb, N cnaBocTb OAHOrO U3
t Z7TOHEHTOB CUCTEMB NPOBOUMPYET Henpa-
3 bHYI0 paboTy BCEr CUCTEMB.

= OM3NYecKWiA NpUHLKN, MCNONb3YEMLIA B
«zcHlopaTopax — BO3AEiHCTBNE ABWXKYLLIErocA
#732yXd, NPUHMMAaR BO BHUManWe TOT ¢haKT,
-~= BO3MyX NepemeLaeTcA us 06nacTy BHCo-
129 N3BNEHVA B 0BNacTb HUSKOFO RaBNEHUA,
LACKHO NPEACTaBUTL ABATaTe b, KaK MOLLIHEWA
-&20C. [Ipy BUXXEHUM NOPLLHABH3 CO308ETCA
23peXeHve B 0BnacTn Kameps CropaHua n
8WCKHOI 0 KonnexTopa. flpy sTom mMacca Bos-
Zixa nepemetLaeTcA M3 obnactu atmocdep-
~2r o {BLICOKOr0) AaBNEHVA B 0BNaCTL HUAKOMo
I33neHMA WU NPOXooMT Yepe3 kapbiopaTop.
“=«1m 06pa3om, KapBiopaTop aeiicTeyeT Ha
“CwWsHUWNE NEpenana AaBneHnA.

< Ecnm ropnosuHy KapGiopaTtopa cyswTh,
24 3pOCTb BO3OYXa B MecTe CyXeHuA Oyner
'3ENUYMBATLCA (paspexeHve - nageHue
Z33NEHVA - 38 CYXKEHVEM YBENNHMUBATLCA). ITO
ToxeHue HasusaeTcA apoccenem (puc. 1.4).
= B obvxone NoHATUAM “CMecUTenbHan
«3mepa”, "npoccens”, “amdiysop”, “Dpoccent-
-&3 33CN0HKA", "BO3AYLWIHAA 3acnoHKa”™, “noa-
22c” 4acTo NpUAaIT HEBEPHBIE 3HAYEHWA,
~TaI0T MeXRy cobo. Mexay Tem, cyLLHOCTL
TVX NOHATWI ONpeRenAeT NPUHUWE NOCTPO-
s-an paboTukapGiopaTtopa. MoHATWe kamepa
+3pBiopaTopa UCNoNb3yeTCA ANA ONMCaHWA
-cybkn OT BRYCKHOrO BO3AYX0BOAA Yepes
Z20CCenb 10 APOCCebHOM 33CNOHKM, NO3TOMY
+2pOIOpPaTOPH HABHBAKTCA OAHOKAMEPHLE,
Z5yXKaMEPHBIE, YETHPEXKAMEPHLIE N T.1L.

Puc. 1.2 TunuvHan cucTema NATaHWA ABUraTens
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Puc. 1.4 MpwvHuun apaccenn

Dpoccens, B KOTOPLIA NOMELLIEH PACLIMUTENL
Tonnvea, Ha3wBaeTCA anghgbyaop. B npoccene
MOXeET BHTb ycTaHoBneH audpchysop, 4acTo
HasuiBaeMbit MansM anddyaopom.

6  Ouanyeckuid NPUHLMA, MCNONb3YeMblA B
KapBiopaTope, UaBecTeH, KaK 3akaH bepHynmu,
OMUCHBAIOLLMI ABUXEHWE XUOKOCTY B Tpybe
(puc. 1.6). Mpu coxpaHeH1 Maccw NpoTeka-
IOLLIEHA XWAKOCTY NOCTOAHHOM, NPU CYXKEHWN
BHYTPEHHEro avameTpa Tpybu ckopocTb
OBWKEHWA XKKUOKOCTV BOBPACTAET, 8 AaBneHne
napaet.lprysenM4eHn NpoTeKaloLLen maccol
NaBneHe NRRAET Y PaspPEXeHUe BO3pacTaeT.
7 Boapyx nerko cxuMaem, UMEeT HUA3KYIO
nnoTHocTe. C Apyrodt CTOpPOHH, TONNUBO
NPaKTM4YeCcK HeC)KUMaEMO MMMEET BOMbLLIYIO
nnoTHOCTL. Kak peaynsTat, ToONAMBO 1 BO3AYX
Ha nepenan AasneHuA NPYM U3MEHEHWNA CKO-
pocTu BpalwleHWA ABWraTena pearvpyloT
HEeOoAMHaKOoBO. 3TO 03HA4YEeT, YTO CKOpPOCTb
LBUXEHWA Tonnuea ByneTt oTcTasaTts OT
CKOpOCTY ABWXeHWA Boanyxa W ByneT conpo-
TUBNATLCA N3MEHEHWAM HANPaBNEHVA NoToKa
NPy OTKPBTAN 1 3aKPBITUW APOCCEenA.

8 Bosayx coctouT npumepxo ua 80%
sogopoaa n 20%kucnopona. CMechk, HaabiBa-
iowanacA GensvHoM Ha 15% cocTouT 13
Boflopoaa v B5% yrnesonopona.

9 foTeHumansHan aHepruA BenanHa aHa-
YUTENLHO BHILLIE IVHEMUTA 1 B TP Pa3a BLILLIE
TpuHWTpaTonyona (TpoTrna). 3Ty aHepruio
MOXHO 0cBOBOAMTL ML NPU CMELLIEHUM
BeHanHa C BO3AYXOM B ONpeeneHHol npo-
nopuqu. [nA cropanva BeHavHa TpebyeTcA
kucnopon (13 Bo3nyxal.

10 Ecrunomkeys beHanHe DaHke, oKUCieHVE
(cropaHue) 6eHanHa ByneT eaBa npoUCXoouTh,

NOCKOIbKY BKOHTAKT CBO3AYXOM BXOAAT TOMLKO
NoBEPXHOCTHLIE MoneKyns BeHanHa. Tennosan
3HepruvA ByneT npy 3TOM BHABNATLCA, HO ef8a
N1 ee NPUMEHEHWe LOCTOMHO. Ecnn ke B BaHky
HanWTb BeHanH, KaK CneayeT BCTPAXHYTL U
nopkevs — pesynbTatom Gynet Bapus. Bee
TOMAMBO BOWAET B KOHTaKT C BO3QYXOM W
cropanve ByneT npoucxoauTb GLCTPo “
nasuHO0Bpa3HO HapPaCcTaTs, NPUBOAAK B3PLIBY.
Bapbis 8 nEHCTBUTENLHOCTH ~ 04EHb BHICTpPLIA
NpoLece cropaHua.

11 BeICTpOE CropaHue B UMNWHLPE OBUraTe-
NA BH3LIBAET PaCLLMPEHUE ra30B, 33CTaBNA-
I0LLMX NOPLLIEHb ABUMraTLCA BHW3 M NPUBOAUTE
KOneH4aTHi# Ban BO BpallteHve. [nA euc-
BOBOXLEHNA BCEW SHEPrAW TONAMBO C BO3LY-
XOM A,0MKHO NepEMEeLLIMBATLCA PABHOMEPHO U
NonHOCTHLI0. Hem coBepLUEHHEE NPOLIECT, TEM
6onblue MOLHOCTA MOXHO NORYYUTH OT
nsuraTena. [nA sToro v coanak npubop noa
HaaBaHneMm “kapBiopaTop”.

2 OyHkuum kapbiopaTopa

OcHosHbie ghyHKUnM

1  Kap6iopaTop MeeT LBe OCHOBHHE hyHK-
LMK Nepean - PacnbiNATL TONAMBOUCMELLMBETH
€ro C BO3LyXoM Tak, 4Tobu ucnapeHve npo-
XOLMNO BO BMNYCKHOM KOMNEKTOPE W Kamepe
cropanuwa. Bropan - yaoBReTsopaTs Nnepemer-
HbM TpeGoBakWAM ABMraTeENs K NpoNopUMOo-
HanbHOMY COCTaBY TOMNMBO-BO3AYLLIHOA CMECH
anA addpekTveHOro cropanud, OrmumansHoe
{cTexvomeTpuieckoe) cooTHoLLIEHWE -NpUbnn-
auTensHo 14.7 YacTeit BO3Ayxa Ha 0AHY HacTb
Tonnvsea (no secy).

2 CooTHoLUEHWE MacC BO3AyXa U Tonn1ea B
cmecy TpebyeTcA uamenATs, [InA XonoaHoro
3anycka ABUraTeNA, YCKOPEHWA U ABWKEHVA B
pexumMe OTA8YU MEKCUMATLHOA MOLHOCTH
pByrarena TpedyercA oboratleHHas cmecs [c
Gonbluum conepxarmem Tonnvea). Ofen-
HeHHaA CMech { C MEHbLUIMM COLEpXXaHUEM
TORNMBA) TPebYETCA Ha PeXUMAEX HaCTUHHLX
Harpysok (C HenonHOCTLIO OTKPLITHM RPOC-
CENEM), Ha NPOrPETOM ABWraTEene Npu ABUXe-
HMM CMOCTORHHOM CKOPOCTbIO. Kaxauii pexum
paBoTu aBuraTena TpeGyer CBOWX COOTHO-
LERWiA CMECW, NOSTOMY KapOiopaTtop wmeeT
MHOXECTBO CUCTEM TOMIMBHEX KOHTYPOB,
uTofe cMech Morna atum TpefosaHuam
cooteeTcTeoBaTh. Kapbiopatop ana nioboro
Tvna asuraTtena kanvbpyeTcA (B pesynkTate
WCNLTaHWIA nBuraTenn) Tak, 4Tobu obecne-
YMBAETL NPABUMLHOE CHABXEHE TONMMBOM BCEX
nBvraTenen KOHKPeTHOM Moaenu.

3 DakTuyecku apuraTens paboTaeT (XoTA u
He scerna adxpexTuaHo) npu cooTHoWweHW
8030yx/TONMBO B AmanasoHe B8:1..22:1.
MNepeoBorawieHHan CMECh BEAET K HU3KOA
3KOHOMWU4YHOCTY U MPEBLILLEHWI0 CBEPX HOPM
COMep>KaH1A BpefHbLIX BELECTB B BuXnone,
nepeoBenHeHHaA cMece BedeT K notepe
MOLLHOCTU U HW3Koh adihexTrBHOCTU. Hem
Bnvoke COOTHOWEHNEK 3HaUeHnI0 14.7:1, Tem
Honee adcbekTvBHO paboTaeT asurarens.

4 3akoHopaTensCTBO NPEeRbLABNAEST BCE
Bonee yxecTo4alowmecATpeBosaHUAK cocTa-
BY BHINYCKHbIX ra30B asTomobunen. “4Tobul
COOTBETCTBOBATL STUMTpeBoBaHWAM, BHACTO-
fAilLlee BPEMA 3aMETHA TEHLEHLMAK 0Be AHEHMIO
CMECH, YTO NPOTUBOPEYUT 3aL34e Nony4ennA
MaKCUMBIbHON MOLLIHOCTW OT ABUraTensa.
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Puc. 1.6 MNpuHumMn npoxosa Tonnuea Yepea npoccens

BonsLume CTPE/IKN YKa3uBaIoT HarnpasneHne ABMKEeHA BO3yXa, Ma/ieHbKne — Tornnsa
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PacneineHme ronnmsa

5 Pacnunexve Tonnvea 03HavaeT pasapob-
neHue Karnens ToNNWBa Ha BO3MOXHO Gonee
menkue vactn. KavectsenHoe pacnbineHue
HeoBX0AUMO NA CHUXEHWA TOKCUYHOCTU
BLIXMOMNHLIX F3308; OHO AOCTUraeTcA OBYMA
cnocoBamu. OnvH crnocob ~ BBECTU BO3ayX B
CTpyl0 ToRnuea. 3T0 co3aaeT TyplyneHTHoCTY,
xOTOpHe pasbvBaloT cNowWwHYI0 CTPYI0 Ha
menkue YacTu. dpyroi meTon asknio4aeTcA B
yCTaHOBKE BHIMYCKHOIO OTBEPCTMA TOMNNUBA B
Touke HaubonbLiel CKOPOCTW BOSAYLLIHOMO
70TOKa, 3aCTaBNAIOLLIER TONNWBO pa3bueaTtbeA
8 MENKYIO NbiMb.

B KapblopaTop LOMXEH pacnunATh, HO He
ACTapATL TONNKBO. VicnapeHme f.onXHO Npouc-
X0UTb BO BMNYCKHOM KONMEKTOpEe Y LMmHIpe
aswratens. [InA aToro enyckHoi konnekTop
SreuvantHo NOAOT PEBAETCA, YTOOH YNy4LIMTL
ACNaPEHNE ¥ CHU3UTL KOHAEHCALMIO TONMBa
-a cTeHkax, 06orpes YacTo npovasoauTcs ©
IOMOLULLI0 OXNEXAALWEN XXMAKOCTY ABUraTe-
"W, KOTOPaA NPOTEKAET NO BOLAHEM KaHanam
<ONNEeKTOPa, XOTANHOF a1 4epes Kopnyc Apoc-
CenbHBIX 38CNOHOK M CaMKopRycKapbiopaTopa.
7 Paamep npoccensa B kapGlopaTope ¢
PVKCYMPOBAHHBIM pasMepaoMm [Apoccens -
<OMAPOMMICC MEXKAY NMPOU3BOANTENBHOCTHIO U
ahhekTUBHOCTLI0. Ha Bucokux oBopoTax
Z8vraTenn apoccens TpebyeTca A0CTaToYHO
ZonbLioi, 4Tobu oBecne4ymsaTh NUTaHUe
zswraTenA BONbLUOW MAaccoi Bo3pyxa LnA
STAa4M MaKCMManbHoW MowHocTu. [na
X0pOLLIero pacnbieHA CKOPOCTL BO3MyXa B
~poccene pocturaeT 120 M/ cek. Ha Huaknx
cbopoTtax aBuraTens, CHWKeHHaRr NoTpebng-
£MaA Macca BO3AyXa CHWKAET CBOI0 CKOPOCTb
20 12 m/cex. CHrXKeHWe cKopocTh CHUXKAaEeT
XPPEKTUBHOCTL PaCcuNeHVA. Y MeHbLLIeHue
=a3MepoB APOCCENA NO380NMNG Okl YBENUHATL
XOPOCThL ABWXEHWA TONNMWBA, HO CHU3WAD Gl
3pheKTUBHOCTL BUraTeNA Ha BLICOKMX 060-
soTax. MeTogs, Ucnorbayemele fNA Npeoao-
“eHWA aTOW byHAaMeHTansHoW npobnemu
SyayT paccmoTpeHs NnoaaHee.

3 Ha coctas TONMMBOBO3AYLLHOMW CMECHK
37MAET COCTOAHWE norofu. MiameHenna Tem-

J

lonnasg-
KoBan

Opoccens Kxamepa

Lipoe-
CenpHan
3acnoHKa
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Puc. 4.1 Npocreiiwwii kapBiopaTop

Kap6opatopu

nepaTypsl, BNaxHoCcT 1 BapomeTpuyeckoro
LRABNEHUA CNerka W3MEHRET COOTHOLIEHUE
BO30YX,/TONNMBO W adxpexTeHOCTL paboTu
kapbiopaTopa.

3 Bakyym

1 Bakyym-pnasnenneHwxeaTMocgepHoro.
Bakyym o6paayeTcA BO BTYCKHOM KONNEKTOpe
6eH3nHoBOro ABUraTENA, NOCKOMbKY NOPLLHA
NOCTOAHHO CTaPAITCANPOKAYETL BO3AYX HEPES
LUMNWHAPL ABUraTenn 8 6oMbLUem KonuyecTse
nnpv Bonee BUICOKUX 060POTax, 4eMNo3BONAET
4aCTMHHO OTKPHTaA APOCCEnsHaA 3acnoHKa.
Iny6vHa Bakyyma 38BMCUT OT CKOPOCTW Bpa-
LIEHWA OBUraTens i OTKPHTMA ApOCCENbHOM
3acnoHku. Mpy NonHLIX Harpyskax asuraTtens
Bakyym Byner umeTb HU3LLME 3HAYEHUA
(MONHOCTHLIO OTKPHITHIA ApOCCens) U HanBons-
LUME 3HAYEHWA NPU NOMHOCTLI0 33KPHTOM
apoccene (XonocToi X0f, TOPMOXEHVE ABK-
ratenem).

2 TiobaA HEMCNpPaBHOCTb, CHUXAIOLLER
BaKyym (paapexxeHue), CO3AaB3EMbIN 1BMIa-
Tenem COOTBETCTBEHHC BO3AENCTBYET Ha
obLLIee KOMM4ECTBO BO3AYXA, NONAA3IOLLIEro B
LUMNUHAPH, PaBHO KaK ¥ Ha MOLLHOCTk U
3KOHOMWYHOCTL asurartens. Takum o6pazom,
xopollee cmeceoBpa3osaHMe BOSMOXHO
NPexXae BCero Npum XopOLLIEM paspexKeHvn.

3 Mpexne 4em pacomoTpeTs cneundu-
Yeckue thyHkumM KapBiopaTopa, NONE3HHM
Bynet paccmotpeHve paBoTu npocTeiiuero
kap6iopaTopa. BusoLs, NONYYEHHHE MPU3TOM,
vicNonb3yem ANA paccMoTpeHvA cnacobos
NpeononeH1a n3bAHOB KapBiopaTopa.

4 TlpocTeiiunii kapBlopaTop

1 Tpocreiwwin kapblopaTop cocTouT U3
TPYEKu, OAMUH KOHEL KOTOPHIA OTKPHT B 8TMO-
copepy. [ipyroikoHeu COAEpXUT ApoccentHyo
3aCNOHKY MNPUCOEAVHEHK BITYCKHOMYKQneK-
Topy ABuraTena. BHyrpeHHee ceveHune TpyBku
cyXeHosBwuae apoccend. [lonnaskoeankameps
{TonnuBHLI pesepsyap) NpUCOeaMHEHa TONNB-
HHIM KaHarnom K Hanbonee yakomy MecTy Apoc-
CENA TONNWBHEM K8HanoMm, BHXOL KOTOPOrO
OTKPHIT B ApOCCenk, Y poBeHb TONNUBa BKamepe
NOAAEPXMBAETCANONIIABKOM, KOTOPLIK BO3AEH-
CTBYETHa 3aN0PHHIN KNaNaH TaK, YToBHypoBEHD
TONAMBA NOLLEPXMBANCA YyTb HWXE YpPOBHA
BLIXORHOr 0 0TBEPCTMAB apoccene (puc.4.1).B
BLIXOHOE TOMNWBHOE OTBEPCTUE Apoccena
MOXHO BCTaBWUTb A03MPYIOLLIWIA Xuvknep {nony-
unTcA andpcpysop).

2 Mpw BpalleHnn aBMraTens, Ha TaKTe
BCACHIBAHWA MOPLUHA CO3RAETCA NageHve
DaBNeHVA B KaMepe CropaHnA U BryCKHOM
konnekTope. Boanyx nsuraetca ot obnactu
BHICOKOrO AaBneHus aTmocdeps B 06nacthb
HW3KO 0 3BMEHWA 3a1POCCENLHOr0NPOCTPaH-
ctea. Bnonnaskosoiikamepe Bo3ayxHaxoaMUTCA
nof AasneHMem armoceps M N03ToMy BHILLE,
YeM nasnenvie B awddysope. MNosuueHHoe
N18BNEHVE BNONNSBKOBOM KaMePe BLTaNkWBaeT

TONNUBO W3 TOMNMBHOMO KaKana B Audipysop,
TOE DHO CTENKUBAETCRA C NAnalowelt cTpyen
BO3Ayxa. YnpaBnenvue cTpyeid Bo3nyxa, a
3HA4UT, U CKOPOCTLIO BPaLLIEHWA ABUraTend
oGecrieumBaeTcA pasBopoTOM [POCCEN:EHOMR
33CIOHKN.

3 MameHeHne CKOpOCTU ABWKEHVABO3AYXa
V3MeHAeT Nepenan naBneHvA B Apoccene.
HeGonbLuoe U3SMEHEHWE CKOPOCTY ABUXKEHNA
Bo3nyxa crabo naMeHAeT Nnepenan LaBieHunA,
GonbLLOE U3MEHEHWE CKOPOCTMM3MEHAET Ero
cunbHee.

4  Takoit kapblopaTop NMPUMEHUM TOMLKO B
cuTyaumm, koraa TpebyeTcR NocToAHHaR
CKOpOCTh., KanubposaHHbI XYKNep MOXHO
YCTaHOBWTL Ha BLIXO.e TONMMBHOMOKaHana, vyTo
oGecne4uT oNTMManbHOe COOTHOLLEHWE CMe-
CW Ha KOHKPETHOW CKOPOCTW BPALLEHWA
nsuratena. OnHako, ecnv aeniraTens BpawlaTts
CTapTepom, paspexeHue (nepena AasneHnA)
B ouddysope Bynet HeROCTATOYHHIM NA
M3BAEYEHWA ROCTATO4HOro ANA 3anycka
Konu4ecTea Tonnusa. 3apecTu ABUraTenb
GyneT TPYAHO eLLIE MNOTOMY, YTO NPYIXONOAHOM
mMoTope TpebyeTtca oGorauleHne cmecu, a
npocTerni KapBiopaTop TakoW BO3MOX-
HOCTHI0 He obnanaer.

5 Tpu ysenuyexunn ckopoCTW BpaLLEHWA
nsuratena Tonnveo OyneT 3ana3fbBaTh Mo
OTHOLLEHMIO K NOTOKY BO3AyXa, NOCNe NpoBana
pasHoBeCWE BoccTaHoBUTCA. [pu peskom
YBEMWYEHAN CKOPOCTU BPELLEHWA ABATaTENA
AaBneHue NafaeT, HeNponopuUMoHansHo Bonb-
Woe KONW4ecTBo Tonnuea BuBpocuTcA M3
xwviknepa. BpemerHoe oGoralueHne Moxer
OLITh TaK BLHICOKO, HYTO ABATaTENb 38r NOXHET.
6 C npyrott CTOpoHH, ECNA CHWXaTL CKO-
poCTb BpaLLeHWR RBUraTens, paspexeHve
Takxke ByneT CHUKaTLCA, HO TPONOPUMOHENEHO
CUINLHEE, YEM CHUXKEHWE NOTOKA BO3AYXa. 310
aacT pesynsTaT nepeobenHeHWA cMmecw,
HefloCTaTOoK Bakyyma ByneTHe B cunax3abipats
TonnMeo w3 Xuknepa. Onats ke, aBurarTens
FNOXHET.

7 Wrak, B npocTeiiem kapbiopatope
M3MeHeHWe BO3LYLLHOrO NOTOKE BHI3LBAET
HENponopLVoHanbHOE U3MEHEHME pacxona
Tonnuea. XXank.

8 NoartomynpocTenumitkapbiopaTopHaxo-
OWT HEMHOMO NPUMEHEHUI B 8BTOMOBUAAX.
PaccmoTpenne ocHoBHEX cucTem kapbiopa-
TOpa OTKPOET MyTh K NPEORONEHUIO CO3aaB-
LLIMXCA CNOXKHOCTEN.

5 OnHokamepHuii kap6iopaTop

1 Mpunpoxone MaccH BO3AYXa Yepes avd-
doy30p nepenan AaBneHuA, BO3NBHCTBYIOLLINIA
Ha TONMMBHHIA XWKNEp, USMEHABTCA B COOT-
BETCTBMAMM C TpeBoBaHUAMM aBuraTenn. Ta-
Kum 06pasom, LA NPOVM3BOACTBA TONNMBHOM
cmecu Heobxonmmoro cocTasa TpebyoTca
KOMMEHCaUWOHHLIE BO3AYLWIHHE U TONMMBHLIE
SKVKNEP, K8K KOMIPOMUCE MEXAY pasMEpoM
ApPOCCENANYROBAETBOPEHUEM 3KCTPEMANBHLIX
HYXA fsuraTena.
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1 Wronp4areii knanad
2 TonnmeHe hnbTp

3 Bosspatuii
TONIMBHLIA LUTYUEp

4 BxogHou TonmmsHuA
LTyuep

5 Kopnyc kapbiopatopa
& [Monnasok

Puc. 5.4.a. Tunn4yHaA nonnasKkosanA ¥ BXOHaR CUCTEMa

2 BstomTunexapbiopaTopoBUCnoNL3yioTCA

LIECTb CUCTEM:

a) lNonnasxoBuist MexaHnam.

6] Cuctema Xon1ocToro XoAa M NepexoaHan
cHcTema.

B8] YcKopuTensHbI Hacoc.

r}napHas a03MPYIOLLEA CUCTEMA.

e} Cuctema 000raLLeHnA MOLLIHOCTHLX pe-
XKUMOB 1 5KOHOCTATHPOBAHMA.

X) Cuctema xonogHoro 3anycka (nyckosad
cucTemal.

3 PasHue npouasoauTeny kapBiopaTopos

MCMoNbL3YI0T MeToas, cnabo oTnvyaloLmech

RpYr OT ApYra ANA NPE0RDNEHNA CROXHOCTeR

npocTtenilero kapbiopatopa. Kak 6b TO HM

6bin0, BTOAMNIMUHON DOpPME BCE LUECTL CUCTEM

npucyTcTByYioT B KapbiopaTopax ¢ dukcu-

posaHHEM Apoccenem. flanee onucwiBakTCA

HanBonee ynotpebBuTensHbie cucTemsl. XoTs

UCNOMb3yIOTCA PasHEIE METOAH, CYTb CUCTEM

MOXHO OTHCKaTb B MioBOM KOHKpPETHOM

kapBioparope.

[lonnaBkopaAa cucrema

4  06vemTonnuea, nocTynalowero BKapbio-
PaTOP, KOHTPONMPYETCA C NOMOLLIBIO WMOfb-
4aToro KnanaHa W nonnaska. Mpu nageHun
YPOBHA TONNMBa B MONAaBKOBOW Kamepe,
NONNaBoOK OMyckaeTcA BHM3. Wrna knanaHa,
COEaMHEHHaR C NONNaskaMm, NepemMeLaeTca n
OTKpHBAET 0TBEPCTHE B KNarnaHe ANA npoxoaa
TonnWBa B Monnaskosylo kamepy. [pu yse-
NWYEHUM YPOBHA TONNVBa NPOVMCXOAMT 0OpaT-
Hui npouecc. [pu paboTte nBUAraTend Knanax
NOCTOAHHO OTKPLIBAETCA YW 3aKpLIBaeTCA, YTobk
NOALEPXWBATL MPaKTU4ECKKU NOCTOAHHLIMA
ypoBEHL TONAUB3 B NONNABKOBOW Kamepe.
BoNbLIMHCTBO COBPEMEHHBIX WIrOMb4aThX
KNanaHoB NOANPYXUHEHL, NPYXWHa AEMI-
thvpyeT BUDpaLMM 1 NPeLyNPEXAaeT TakUM
o6paaomnepenonHeHenonnaskosaitkamepul
(pvc. 54,3, 6).

5 MonnasoKKOHTPOAUPYET YPOBEH: TONIMBa
B KaMEpe, Npy KOTOPOM OHO UCTEKaeT u3
rNasHOro pacnuinvTens. 3T0 O4eHb BaXHad
¢yHkumn B paboTe kapbiopaTopa. Huskuit

ypoBEHb TORNMBa NpoBouMpyeT nepeobeg-
HEeHWe CMecH, BHICOKWIA — NepecBoratiieHue,
6 [MonnasBkoBaR Kamepa ROMXHA BEHTW-
NMPOBATLCA, MOCKONLKY NOCTYNAIOLLIEE TOMNIMBO
yBENUYMBaET B HeW naBneHve, a pacxol
TONMMBA €ro yMeHbLUBEeT. BeHTunAUMoHHLEE
K3Hafbi NONNaBKoBOW KaMeps BERYT HapYXXy, B
aTmocdepy, B Apyrux crny4anx s auddpysop unm
B 0BnacTe nocne Bo3RyLLUHOro dvneTpa (roe
nasneHue HKe).

7 (pepcrasvum, 4TO BO3OYLIHWA UNLTP
3a6WT U NPEnATCTBYET NPOXOXEHMIO BO3AYXA.
370 co3paer B APOCCENE LONOAHWTENbHOE
paspexeHve. Ecnu nonnaskoBaA Kamepa
BEHTUAMPYETCA 4epea armocdepy, aTMo-
chepHoe AasfeHVe BLILSBIMBAET TONNUBO U3
NOMNaBKOBOMKaMeps B PacnHUTeNs APoCCena
{andpysop). Kapbiopatop “nepenveaer”. Ecnm
NonnaBkoBaA Kamepa BEHTWNWpYeTCA Yepes
Lpoccenb, YacTUHHBIA BaKYYM, NPOM3BOANMKIA
3abUTHIM BO3RYLUHEIM DUNLTPOM, NPUKNBaL-
BAETCA K MONMaBKOBOW Kamepe, HekTpanuayn
adihekT. Tem He MeHee, CHWXKeHUe BO3AYLU-
HOr o NOTOKa sefeT K 0BoralLeHuio cMeci.

8 Napw GeHsauHa ¥3 NONNABKOBOW Kamepw
NPOXOAAT Yepes BHYTPEHHWY KaHar B APOCCESb,
co3pasad HexenaTtensHoe 06oraLleHre cMme-

Puc. 5.4,6. Urons4aTuil kxnanax u ceano

Ceano knanaHa

UYirna knanana
LemrichnpyioLuan npyxuHa
AHTHBNBDAUMOHHLI LLIBPHK

Kpioqok

C/. 3TO 4aCTO NPOMCXORWT NPU BKCNNyaTauk
nsAraTena 8 Xapy. 3anyck ABUraTenA B Xapy
3aTpynHeH, npupaboTe ABUraTENAHE XONOCTHX
oBopoTtax 1 Manux 060poTax Npu Manux
Harpyakax [BAraTerb MOXET BHe3anHo yse-
n4MTL 060pOTH. B KOHKPETHBIX MOAENAX Kap-
GiopaTopos sTa npobnema paspelsaeTea ¢
NOMOLLILIO ABOAHOW BeHTUNALMKW, KapbiopaTop
BEHTWNIUPYETCA B aTMOCKEPY Ha XONOCTHX W
maneix obopoTtax asurarens.

AW -

Xonocroi xon n nepexonHan
cucrema

XonocTHe U Manue OﬁopOTH

S W3 rnasHoro pacnbinuYens TOMMMBHONRA
CUCTEMH TOMIIMBO M3BNEKAETCA TOMLKO CTPY-
el Bo30oyxa onpelenenHoi ckopoctu. Mpw
xonocThix 0BopoTax aTa cKopocTs ManosaTa.
Qna ofecnedyeHna nsuratenn TOMNWBHON
CMECBHIO Ha XONOCTHX U Manux ofopoTax
CO3A3ETCA NONONHUTENbHUIR KOHTYp, nona-
IOLLMIA TONMMBO U3 MOMNaBKOBOW Kamepw Mo
KaHany K To4Ke cpasy 3a ApOoCCensHoH 3a-
cnoHkoit {puc. 5.9).

10 Ecnwv npoccentHyio 38CnoHKy cnerka
fIPUOTKPLITh, MEXAYKopnycomkapBiopaTtopa u

3 Puc. 5.8 Tunu4Har cxema
XONOCTOro xon8

1 KannbposaHHwii

- BO3RYLUHEIA KaHan
nepsn4HoN kamepul

2 OMynbLCUORHLIA XuKknep
XOnocToro Xoaa

3 3nexTpomarHuTHLIA
3anopHbi Knanax

4 AHTHCHUGDOHHBIA KaHarn
[HexoTopwie Bepcyin)

5 lNepexoanHvie oteepcTva
nm Lwiens

6 Bunr ‘kavectsa”

7 Nepsuyran kamepa

8 TonmusHuii konageu
rnasHov foavpyoLLei
cUCTEeMH

8 Buixoaroe oteepcTue
CHCTEME XONOCTOro X0A3




Puc. 5.12 PasHuie cTanuv nepexonHoro pexuma

A Xonocrod xon

1 BunrkavecTsa cmecu

B [epexoaroi pexmm

2 [lepexonHoe ceepneHne

y 1 JEE T

C Pexum paboTs rnasHoA 103MpyoLLEs
CHCTEMB

38cnoHKoW 06pa3syeTcA 3a30p W Y BLIXOAHOMO
ZTBEpPCTUAKAHANaxonocToroxona obpasyerca
caspexenue. Gonee Toro, paspexeHvie Bo
3TYCKHOM KOANEKTOPE MpY NOYTY 3aKPLITOM
ZD0CCEeNbHOW 3aCnoHKe yBenu4uBaeT pas-
JEXeHWe Yy BHXOAHOM 0 0TBEPCTUA TOMNMIMBHOMG
«3Hana XonocToro xoAa.

"1 AtmoctbepHoe AasneHue B NoNnaBKoBOM
«amepe BHTanNKUBaeT TONNMBO 8 KAHATM X0NoC-
~Oro XoAa Yepes3 LO3WPYIOLLIMA XUKNep xo-
~OCTOFD XOA8. TaM OH CMELIMBAEeTCA C He-
ZonbLUMM KONMYECTBOM BO3J1yXa U3 Kannbpo-
33HHOMO BO3AYWIHOMG Xuknepa. fpeasapwu-
“2MLHOE CMELLMBaHWE TONNMBa C BO3AyXOM
:1ocoBCTBYET YNyHLIEHWIO PacnuNeHua Ha
:0NocToM xoay. flonyveHHan aMynsCcUA no-
~3eTCA B KOPMYC APOCCENA, rAe BHXOAUT 13
-TBEPCTUA XONOCTOr 0 X0Aa NoA APOCCENLHOM
3aCnoHKoW. KoHycHBI# BAHT Ka4ecTsa pery-
~ApYET BLIXO[, CMEcH.

NepexonHan cuctema

"2 Tpn OTKPHTWW APOCCENBHOW 3aCNOHKK
3330p MeXAy Heio U CTEHKOW Kamepsl yse-
~M4MBAETCA, Pa3peXXEHME Y BHXOAHOM 0 3MYNb-
Z/0HHOr0 OTBEPCTUA XONDCTOr 0 X048 YMEHb-
_saeTcA. Bce mMeHblle TonnAvMBa U3 Hero
AcTekaeT u cmeck obenHaetcA. MNepexoaran
>4cTemMa 06ecneyvBaeT KOMNEHCALIMIO 3TOr 0
~pouecca, L0 BCTYNNEHWA B AeACTBUE MMAaBHOMN
Zosupyiowlen cuctems (puc. 5.12).

“3 Heckonuko HeGoNbLLIMX caepRermi (nn
30HAa LWeNb) NepexkpLHIBAIOTCA OTKPLIBAIOLLIMMGA
ZpOCCENneM 1 noaBepraiTca BO3AEHCTBUID
5a3peXKeHuA BO BMYCKHOM KonnekTope. Tor-
B0 (MOCTynaioLiee U3 KOHTypa XONocToro
<0[la) N3NMBAETCA N3 3TUX NOCNEA0BATENbHbIX
oTeepcTuid, oBecneuvsan paBoty AsuraTena
-@ nepexofie OT XONocToro xopa K rNaBHOM
soaupyioulen cucreme. Kpome Toro, ecnm
3acnoHKa NPUKpLITa, BO3AYX, NOCTYNaA Yepes
CBEPEHWA B KaHar XonocToro xoaa, cnocob-
STBYET YIy4LLIEHWIO TONMUBHOM 3MYTNbCUM,

"4 ECTbTaKOKe MNepexonHHI MOMEHT, Kor1a
~ONNVMBO UCTEKAET U3 CUCTEMKLI XONIOCTOr 0 X0Aa
A NEepPEXOAHON CUCTEMBI, KOFQa APOCCebHaA

<apbopatony

38CNOHKa OTKPOETCA TaK LLIMPOKO, YTO paspe-
5KEHVA Y NEPEXOAHOM0 OTBEPCTUA U OTBEPCTUR
XONOCTOrO X0fla CHWXAIoTCA BMmecTe. Cre-
A0BaTEN:LHO, KOHTYP XONOCTOro X003 BNMAET
Ha paboTy ABUraTenA TOMLKO B Mpefenax He
6onee 1500..2000 06./MuH. Perynuposka
XONOCTOr0X0Aa 3hPeKTUBHE TONLKO Ha MarkiX
oBopoTax 1 NPU ABUXKEHUM C MUHUMANEHEIM
OTKPLTUEM APOCCENA.

15 MNpuycnosum,korna ApocCenb NONHOCTLIO
OTKPHT, M3BECTHOE KONWMYECTBO BO3AYXa
MOXeT NoACacHBaTbCA Yepes 0TBEpCTUA
CMCTEM XONOCTOrO X038 W NepexonHow B
rNaBHyl0 TOMNMUBHYIO cMcTeMy. 3To BeleT K
oBenHeHWio cMecK. PasHbie NpouasoauTeny
kapbiopaTopos peLuaioT 3Ty npobnemy no-
pasHomy. OnHY OCcTaBnAIoT eenacrpaTervyec-
KVx coofpaxxeHwia, apyrye nobaBnRIoT aHTh-
cuchoHHOE OTBEpCTUE ANA NPEACTBPAaLLIEHMA
artoro achexTa.

YckopurenbHu# Hacoc

16 [Mpu GLCTPOM OTKPHTWW APOCCENA CKO-
POCTb OBMXEHWA TOMMWMBa HE MOCMEeBaeT 3a
CKOPOCTLIO ABWXXEHWA BO3JYXa, HTo 0benHReT
CMECHb W BH3LBAET NPOBANH B YCKOPEHUM.
06u4HO ONA pelleHnA Takow npobnems uc-
Nonb3yeTCAYCKOPUTENbHLIKHACOC, BIPHCKVBa-
10LWA onpefeneHHoe KoNMYecTRo Tonnuea B
BO3LYLWIHHA MOTOK. YCKOPUTEALHHIN HACOC
MOXET NPUBOSUTLECA NNYHKEPOM UAKM aua-
thparmoii. [lnachparMeHHbIA TWN TaKkxke ynpas-
NAETCAMEXaHWYeCKM (€ NomOoLLILIo pHYara unu
TATW, CBA3aHHOW C TATO YNpaBNeHWA Rpoc-
CerbHOA 33CNOHKOM) UN CNOMOLLILIO BakyymMa
M3 BITyCKHOT 0KONNEKTopa. bonbLUMHCTBO TUNOB
KapBiopaTopos 060PYROBaHH YCKOPATENbHLIM
HacocoM C MEXaHU4eCKUM yNpaBneHueMm,
onucanHeM Huxe (puc. 5.16). HdevicTave
OCTanbHEX TMNOB HACOCOB MPUHLMMMSMLHO
ORVHAKOoBOe, OCHOBHAaA pasHuUa Nullib B
npveone.

Puc. 5.16 TunuyHaa cucTema ycKopuTensHoro Hacoca

1 ToanpyxwuHerHana anagpparma
2 OBpatHuii KaHan anA NPoKaYkn
3 uraowmii kaqan

4  Pacnwintens Hacoca
5 BeixogHov knanaH
& [lepsnqHaA kamepa

7  BxoaHoii knanaH
8  Puwvar npwsoaa Hacoca
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Puc. 5.21 Tunu4Han rnasHad A03npYoLLEan cuctema

1 [nasruid osnywHpid xuknep 6 [ nasHud Kapnyc
7 [lepsu4HaA kamepa
8 Kopnyc apoccenshbix 10 BropuyrHan kamepa

2 Boanywnhras sacnoHka
3  BepxHwit kopriyc

4 [ononHutensHuvi anggysop 38CNOHOK

17 [pu ycKopeHWw puiqar, coenyHeHHbI ¢
TArO yNpasneHns Nepsv4HoOR ApoccensHon
33CNOHKOW YNMPaeTCA B Anathparmy Hacoca n
CKuMaeT ee, TonMvMea NOCTYNAeT W3 pesep-
BYapa BKOpRyCceHacoca no BHXOAHHMKaHaNam
CUCTEMB, Yepe3 BuiXONHOW KnanaH Hacoca U
BNpLICKMBAETCA B AMddly3op Yepe3 pacnb-
nUTENbHLIAXWKNep. BriyckHomKnanaH npuaTom
OCTAETCA 3aKPLTHM, NPERA0TEPaLLAn BO3BpaT
Tonnvea B Nonnaskosya kamepy. OBu4HO
LEeACTBME HACOCa PACCUNTHBAETCA TaK, YToGH
3a 0AHO ABWXeHWe avacparmu obecrneqnTs
BECh Nepuo/l YCKOPEHWA.

18 Tpu 00OpaTHOM XoOe MpyXWHa BO3Bpa-
wiaeT auacdparmMy B MCXOQHDE NONOXEHUE.
PaspexeHue BTAMVBIET TOMNMMBO U3 Monnas-
KOBO/ Kamepbl B pesepsyap Hacoca, vepes
ByCKHOM KnanaH. BeinyckHoMKNanaH ocTaeTch
npyu 9TOM 3aKPHTHM, 4TOBH NPELoTBPaTHTL
BO3BPAT TONNMUBA MO BLINYCKHHIM KaHanam.
BriyckHOM W BLINYCKHOM KnanaHy — ofuuHbe
ManeHbK1E LLUBPUKK, YCTaHOBNEHHBIE B COOT-
BETCTBYIOLLME KaHarb.

19 Tpu Gonbluvx o6GopoTax ABUraTensa Ciib-
Hoe paapexeHue Morno Bul BHTArMBaTL TOM-
fINBO W3 paCcNLNUTENAYCKOPUTENLHOO HACoCa.
InrRnpenoTepaLleHVA 3Tor o adihexTanpesyc-
MaTpWBEETCA B pachuiuTens aTsepcTue anA
CHVKEHWA PA3PEXEHVA B BHIMYCKHOM KaHane
Hacoca.

20 Mpw onpepeneHHbix oBcToATENLCTBAX
TONNMBO B pE3EpBYapeyCKopUTeNnsHOroHacoca
MOXKET BCKUNETb Y NPEBPATUTLCA B Nap. 3TOT
npoueccnPenoTapallaeTCANYTEM CreumansHo
npefAycMOTPEHHOIro OTBEPCTMA, KoTopoe
No3BONAET NPOKAYMBATL pe3epByap Hacoca B
nonnaskosylo kamepy. [pu aTom pesepsyap
aanonHAeTcA ceexum, Bonee XONOAHLM
TONNWBOM ANA NORAEPKAHWA LOFKHOT D YpOB-
HA.

InasHan noanpyoLLIaA cHCTEMAE
21 Ecnu apoccenb oTKpbBaTe U Aanblle,

9 Tonnueruiit kanogeu rnasHod BO3MPYI0-
wied cucTemsl NEPBNYHON KaMepH

11 [poccensbHan 3acnoHKa

paspeXXeHHeyBbIXOAHbIX 0TBEPCTUAXONOCTOrO
X0[1a ¥ NEPEXORHON CUCTEMB YMEHBLLLIMTCA U
nansHeMuve TpeGoeaHuA newuratens Gynet
oBecne4usaTs FNagHan A03MPYIOLLIGACUCTEME
(pnc.5.21).

22 Konu4ecTBo TONNMBA, BLIXCAALLIErO U3
rNaBHOrS PaCNbNUTENA B BOSAYLUHLIA NOTOK
KOHTPOMMPYETCA KanBpoBaHHEM TOMNUBHEIM
JKUKNEPOM FNaBHOW DO3UPYIOLLIER CUCTEMB,
Tonnueo NOCTYNAET M3 NONNEBKOBOA KBMEpL!
Yepes rNasHLi TOMAMBHWIA XUKNep B OCHO-
BaHWE BEPTUKANLHOro KaHana — TOMAMBHOMQ
konoaua. TonnMeo NOAHWMAETCA N0 HEMy U
OCTaHaBNMBAETCA H3 TOW XXe BLICOTE, 4TO #
ypOBEHb TONNWMBA B MONNAgKOBOW Kamepe ~
Cnerka HUXXe BLIXO[IHOr 0 OTBePCTHA MNasHOro

pacnuinuTena. B konogeu ssepHyTa Tpybka
HECKONbKUMW BOKOBHMKM OTBEPCTUAMM, NO-
rpyxeHHas B Tonnveo. 3ta aupRBan Tpybka
M3BECTHA KaK 3MyNbCUOHHAA TpyGka rnapHoM
noaupylowlei cucremb. BepxHee oteepcTine
Tpy6ku 3akaH4MBaeTcA pessBostiM Kanubpo-
BaHHLIM BO3AYLLIHLIM XVKNEpoMm.

23 Ecnw pevraters BpalLEETCA 3Ha4MTeNb-
Ho BHCTpee XONOCTOro X0fa, U3 rnasHoro
pacrbNMTEeNan3sneKaeTcATONNMES. B rnasHui
BO3MYLUHLIA XWUKNEP NOACACHBAETCA BO3AYX,
NOCTYNaIoLLIMA B TONNWBHAIA KONOAEY, Fae OH
CMELLMBBETCA C TONMMBOM, NPOXOAR “epes
6GOKOBHE OTBEPCTUA 3MYNLCUOHHOM! TRYOKK,
cospasan aMynseuio. [py soapacTaHum pas-
PEXXeHVA YPOBEHb 3MYNLCUM B KONOALIE CHUW-
>KaeTcA, 0TKpbiBan Bce BonbiLe OTBEpPCTWA B
3MYNLCMOKHOM TPyBKe, 06eaHAR, TEM CaMbIM,
cMmeck. 3710 npeononumo, CTporuin pacyeT v
NpaBunbHLMA NOABOP XXUKNEpoB, KONWYECTBa,
PasMepos U PACNONCXKEHUA OTBEPCTMA B
9IMYNLCMOHHOM Konopue obecnevut Heabxo-
avmyio paboTy neuratens.

24 MHorve kapbiopaTopy 060pynoBaHy
NONONHUTENLHEM Apoccenem (Mankim and-
thy30poM} DNA ycuneHua paspexeHud 8
rnasHoM Duthcbyaope, pesynsTaToM “ero
ABMAGTCA NyyLLIeE pacnuineHwe.

Cucrema 3KOHOCTaTUPOBaHUA

25 [pu HeBonblumx Harpyakax ¥ 4acTU4HO
OTKPLTOM LPOCCene ANABLCOKUX NoKasaTene
SKOHOMMYHOCTU U TOKCUYHOCTH TpebyeTca
obenHeHHan cmeck. Kanubpoeka xuknepos
rNaBHOH LO3WPYIOLWLEN CUCTEMH DOLMHO TaKk ¥
paccuiToiBaeTcA. R adbexTUBHOro yeKo-
PEHVA W [BWKEHWAA NPY LLUAPOKO OTKPHITOM
apoccene v Ha BonbLUol ckopocTy TpedyeTcA
oforatleHre cMecu. 3T0 BLINOMHAETCA CUC-
TEMOW 3KOHOCTaTUPOBaHWA, 0BH4HO C BaKYyM-
HeIMyNpasneHnem,KoTopaAoboraLuaeT cMech
Ha BLICOKWX CKOPOCTAX M 0BeHAeT Npy CpefHmX
{pvc. 5.25).

Puc. 5.25 TunuyHenr cucTema SKOHOCTETUPOBEHUA

A Huskue Harpysku
B Beicokue Harpyakm

1 [lNoanpyxuHeHH:A
LLIBPMKOBKIY KN1anaH

2 [loanpyxwnHeHHanA auagiparma
3 Kuknep skoHoctaTta

KapGiopatoos
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“1c.5.28 TunnyHuit cnocob o6oralleHnA cMeck Ha8 MaKCUMEaTb-

-o# Harpyake

MepsuyHas kamepa
Bropu4ran kamepa

Cyligt

=3 bonbwwKHCTBO cucTem peicTeyeT no
~SWMHUWNY, ONUCaHHOMY fanee.

=7 TonnuBo W3 NONNABKOBOWK Kameps No
:~yTPEHHUM KaHanam MocTynaeT B Kamepy
+ ~anaHa aKoHocTaTa. Paapexxerve Bo3ayxa ua-
~21 ApoccensHoW 33CnoHKWM NOoAaeTcsA Nom
* SeilLKY Anadparmel. Ha xonocTuix cBopoTax u
wanLX OTKPHTUAX APOCCENA pa3spexeHue
FTYCKHOO KOANEKTOPa OTTArUBaeT amadpar-
nry, CXMMaR NPYXuHy. LLTnudgT anadparmu
250BUHYT 1 NOANPY>KUHEHHLIA LLIAPUKOBLIN
+7anaH 3aKpHT, 3aKPHT YU TONMUBHLIA KaHan.
“iov ysenuueHnM oBoOpoTOB, LLMPOKOM OT-
+ J6TUM APOCCENbHOI 3aCNOHKM Pa3pexeHue
33 BMYCKHOM KONnekTope cHwxaeTcA. [Oua-
Tparma nog AeCTBMEM NPYXWHE Nepeme-
_.3eT LTOK, KOTOPbLIA, B CBOIO 04epeab, OTKpL-
33ET LLIBPVKOBLIA KnanaH. Tonnreo ceoBoaHo
sdTEKaeT 13 NONNaBKOBOW KaMeps Mo KaHany
-2pe3 KannbpoBaHHLIA XXUKIEp B TOMMBHLIA
+2MOAeU FNaEBHOW AO3VPYIOLLERA CUCTEMBI,
“noBEHb TOMNMBA B KONMoauUe BO3pacTaer,
~Goraiian CMECh.

O6oraLleHne Ha MOLLHOCTHbIX
pexxumax

28 [pw nonHoiA Har pyake Ha MaKCWMarkHOok
cxopocTuasTomoBunaTpebyetcAetLe Bonslue
-onnuea. CKOpOCTh BO3AYLWHOrO NOTOKA
>030aeT NOCTATOYHOE paspexeHue nna
36CaCHBAHVATONMMBA M3NONNABKOBOAKaMEpH
3 kaHan. Tonnveo npoxoauTt Yepea Kanub-
30BaHHYIO BTY/IKY B BEPXHIOIO 4acTb Ancbcby3opa,
-l CMELLIMBAETCACHEBONELIMMKONMUECTBOM
3030yXa M3 KanuBpoBaHHOro BO3AYLUHOMO

«apnfiopaToos

BuixoaHoe 3MYNbECUOHHOE 0TBEPCTNE MaKCHMa/bHOMK Har | PY3Kkn

obBopotos

Puc. 5.33 Tunu4HLIt aBTOMaTUYBCKMIA “noacoc”

1.2 n 3 - Bumerannuqeckmit
MexaH13Mm yripaBneHna

4 Kynadok rycxosbix 060poTos xona

5 BuHT perynnpoBky rycKoBbIX

10 OrrAxHaA TAra
18 BwHT perynmnposKkn XonocToro

13 BosanywiHan 3ac/oHKa
14 [poccensHanA 38CNOHKa

6 u 7 - Mexaruam nyckoskix obopotos 15 lNpyxwnHa

8 Puwyar gpoccenda
9 lpyxwura

kaHana.MonyyeHHaR amMynbcmABnOpacwBaeTCA
B BO3AYLUHYIO CTPYIO W3 OTBEPCTHA UM TpyOKu
NORHOW Harpysku. B mpyxkamepHbix kapbio-
paTopax aToT Bepoc ToNNMBa 0G04HO NPOUS-
BOAMTCA BO BTOpUYHYI0 kamepy {puc. 5.28).

Cucrema xonoaHoro 3arnycka

29 lpv xonogHoM 3anycke u nporpese
pacnLNeHXA TONNMBA OT NpocTelLero kapbio-
patopa HeLocTaTo4HO. HY3KaAa ckopocTb
BpaLLieHWA KoneHeana co3naeT cnabbiit Bo3-
AyLUHLIA MoTok B avdxbysope v BenHyio AnA
3anycka cmecb. Bo BnyckHOM Konnektope
He[oCTaTo4HO Tenna ANAUCNAPEHWUA TONNMBA.
MHOr 0 TOMNMBa KOHABHCUPYETCA Ha CTEHKaxX
ByCKHOro Kornektopa. Cmeck HeoBxoonmo
o6orawath A0 MNOABAEHMA AOCTATO4YHHIX
060pOTOB ANA CO3AHWA CUNLHOM BO3AYLLIHOM
CTpyV B Avcbby30pe 1 NPOrpeBa KonnekTopa
41A XOpOLUEero ucnapeHus Tonnuea. Vicnons-
3yeTCA ANA 3TOrO WNM BO3MYLLUHaA 3acCnoHKa
unMvHoe oboraTuTensHOE YCTPOMCTBO, ypas-
nAEMOe BPYYHYO Unv aBTomatuyecku. na
NPEcAoneHWA NOBHILLIEHHOr 0 TPEHWA B XONOA-
HOM fBuraTene TPeByioTCA NoBLILLEHHHE XO-
nocTee obopoTw AwuraTena (nyckosue
060poTh).

30 06m4Ho ana oBorallieHnA NCNonRL3YETCA
METO., BO3AYLUHOW 3aCNOHKW, YCTaHaBNvBa-
eMoi1 Ha Bxoze B kapbiopaTop. Nepenan nas-
NEHWA NPY 3TOM CTEHOBUTCA HACTONEKO Bonk-
LUMM, YTO M3 TOMNMBHLIX KBHANOB XONOCTOro
X0[8 W INaBHOW O03UPYIOLLIEA CUCTEMB Bb-
cacbiBaeTcA Bonblloe KONMWYECTBO TOMAMBa,
AOCTaTOYHOE ANA 0BOraLLeHA NP 3anycKe.

16 OrraxHana anagpparma
17 BumeTtanmmyeckan nNpyxwHa
{crmpane)

MexaHuueckwit "nogcoc”

31 MexaHu4eckuii “noncoc” peanusyertch
nNpy NoMOLLW Tpoca, KOTopWi ynpasnAer
NONOXeHWeM BO3RYLLIHOM 3acnoHKKM. EcnuTpoc
BUITAHYTb, OH Yepes puivar pasdsepHeT BO3NYLL-
HYIO 3aCNOHKY TaK, 4TO0H OHa NepexpsIna exon,
B apoccers. [py 3anycke apnraTend coanas-
LWeecA pa3spexeHne crnerka NpuoTKpHBaeT
3aCNOHKY, NPEOLONEBaA NEACTBUE MPYXUHBL
avadpparmel. OTKpBITWE 38CNOHKK OrpaHnyn-
saeT ynop. [lpy nporpese aswraTens Tpoc
HeoBX0AMMO MOCTENEHHO YTannueaTb B UC-
X0fHOe NONOXEeHWe L0 NOHOr0 OTKPHTUA
BO30YLLIHOW 38CNOHKN.

AsTomaTudeckuit “nogcoc”

32 DBonLLMHCTBO TaKHA3LBAEMBIX3BTOMATU-
Yeckux NOACOCOB Ha CaMOM [ene ABMAIOTCA
NoNYyasTOMaTUHECKMMM, NOCKORLKY TpebyioT
npensapuTentHOro 3anycka Boautenem. nAa
XOroaHoro 3anycka TpebyeTcAHaXaTb Neaans
axkcenepaTopa oavH-nga pa3a. Ha nonHoctsio
ABTOMaTUMECKUX NDACOCaX 3TOro He Tpedy-
eTCH, N0CTAaTOYHO NULLL NOBEPHYTL KNIOY
3aXKuraHm.

33 [eitcTene aBTOMAaTU4ECKOr0 Noacoca
aHanoru4Ho NenlcTBUMI0 MEXaHW4eckomy,
pasHuua nvLe B Npreose. MNpUBoA 3aCNOHKM
OCHOBaH Ha NeicTeMM BUMETaNNUYEeCKon
CTMPanbHOR NPYXUHE, passopauvealouied
3aCrnoHKy Ha CBOEW oCv Npwv Nporpese [BuK-
ratenA. bumeTannuyeckan Npy>XXuHa cocTonT
W3 AByx METaNNNM4YeckmMx NonocoK c pasHum
K0athdhmumeHToM TeMrepaTypHOro pactLmpe-
HWA. 3TUNONOCKU CNOXEHH BMECTE VCBEPHYTH
B CUPanbHYIo NPYXXMHY.



34 OnwHKoHeL 0CK, Ha KOTOPOW 3akpenneHa
W BPaLLIBETCA BOIAYLLIHAA 3aCNOHKE, NpoXoauT
CKBO3b KOPNyC [POCCENA U 3aKaH4MBaETCA
HeBoMbLLUMM pa4arcm, KOTopHIR 3auensieH 3a
cB060aHHIAKOHEL BUMETaNNUHECKOA NPYKUHL,
XonofHan NpyXvHa cXaTa v 33CNoHKa 3aKpb-
Ta. Npy Har pesaHum NpY>KMHa PasxXMMaeTCA
3aCNOHKA OTKPHBAETCA A0 NOAHOCTLI0 OT-
KpbiTOro COCTORHUA.

35 Npu zanycke asuratena (Havane ero
CaMOCTOATENbHOMO BPaLLUEHWA), BO3AYLLUHARA
3acnoHKa NPUOTKpHBAETCA, 4TobBu cnerka
oBenHUTs CMECH WM HE ROMYCTUTL Nepenvsa
TONNMBA, 3TO NPOUCXOAMT CNOMOLLILIO BO3AEH-
CTBMA Ha 3aCNOHKY NPYBOAA OT Avnadiparmsl,
KOTOpas NnepemeLaeTcA nof NEHCTBUeM
noseuBLIeroca paspexeHus. [pu nporpese
cnvpanu oHa GepeT Ha ceba ynpasneHwe
BO30YLLIHOM 3aCMOHKOM.

36 Ha HekoTOpeX ABMraTenAx peannaoss-
HO OBYXCTYNEHYaToOe OTKPHTWE BO3AYLLIHOM
38CROHKM, NOCKONLKY NPY 3anycke MOryT
BO3HWUKaTLNpoBnemuwnepeoboralieHMA{3asop
CMMLLIKOM Man) wm nepeobenreHnn {3azop
CMMLLKOM BENWK) cmecu. flepear cTyneHb
obecnevmBaeT makcumansHoe oforalleHve
CMECH H3 HECKONbKO CEKyHN, NOCNEe 3aMycKa,
BTOPaA CTyNeHb - BHCTPOE OTKPHTUE BO3AYLL-
HO¥ 33CNOHKM ANA CHUXEHWA nepeobora-
wienun. InA OTKpHTWR 3aCNOHKM BO BTOPOWM
CTYNEHUUCNONbL3YETCABAKYYMHBA AVadparma
WAW TEMNEPATYPHBIM KNanaH 38AepXKu.

37 MNosswenve o6opoTos (Myckosue obo-
pOTH) ACCTUMAETCA UCNONBE30BEHAEM CTYNEH-
4aTOrD Kynauka, YKPEenneHHoro Ha ocy Bpa-
LieHWA BO3AYWHOR 3acnonHky. Tpw nonHom
33KPLTUK BOSRYLLIHOW 3BCACHKK KyNa4oK
pasBopaYvBacTCH, YCTaHaBNMBaR CBOW Haw-
GONbLLIWMA CEKTOP HANPOTHE PErYNIMPOBOYHOIC
BWHTA, MPUCOEBMHEHHON 0K PHYaIYYNPasneHnA
APOCCENLHOM 3aCNOHKOA U YIMpaloLLIErocA B
Kyna4ok. [poccensHan 3acnoHKa ynepxvea-
eTcAs aToMnonoxeHun (0TkpuToM Gonee, Hem
TpefiyeTcA anA xonocTex obopaTos Ha Npo-
rperom psuratene). Perynuposo4HuiA BUHT
npefHasHaYeH ANA PErynvmpoBsky OTKPHTKUA
0pOCCENsHOW 3aCNOHKKM, @, 3HaYWT, U AnA

perynuposkunyckosbix 06opoTos. [pynporpe-
Be DUMETaNNMHECKON NPYKUHE BOSAYLUHSA
38CNOHKA Pa3sopa“vBaETCA, BUHT YIMPaETCA
B COOTBETCTBEHHO MEHbLLIAIA CEKTOP Kynayka.
Takum ofpa3om CKOPOCTL BpaLLIEHWA ABUIa-
Tenda NOCTENEHHD CHWXaEeTCA A0 XONOCTHX
oBopoTos.

38 MNogorpes cnpan MoxeT BHTL 3NeKTPU-
YecKUM WK NPOU3BOOUTLCA C NOMOLLILIO OX-
naxgaioLuet xuakocTr apurarena. [ockonsky
MHOrve KapBiopaTops anekTpu4ecky uao-
NMPOBaHK OT ABUraTend, ANif CO3AaHuA coe-
OVHEHWA C OTPULIETENLHOM KNEMMOM aKKyMy-
NATOpPa WUCNONL3YeTCA OTAENbHAaA COEOMHU-
TenbHanA LUMHE.

39 [pw ncronb3oBaHUM 3NEKTPUHECKOro
Noforpesa BO3AYLLUHaA 3acnioHka ByneT npu-
OTKPBBATLCA HEAOCTATOYHO BHICTPO, 4TO
MOXeT PUBECTUK “Bo3BYXAeHWQ" nBuraTena
{*paaqoc™). TNMocne octaHoBkW ABWrarens
BumeTannuyeckan npyxwda OGyaet BwcTpo
OCTHIBATb, NPUBOLA K 3aKPHTWIO BO3LYLLHOM
33CNOHKM W NPOBOLMPYA NEpenvs Npw nos-
TOpHOM 2ar1yCKE NPOrpeToro apuratenn. Ecnn
HENPERYCMOTPUTENLHO DCTABUTEL BKNIDHEHHEM
3aXuraHue, aacnoHka GyneT NONHOCTLID
OTKpHTa, YTO NpuBEAeT K nepeobenHenvio
CMECMK PN XO/IOAHOM 3anycke. 3Ta YacTuiHan
NpoBnemMa NUKBUAMPYETCA C NOMOLLLIO Brime-
TaNIMYECKOT 0 TEMNEPATYPHON O BBIKSIDYETENA
fvTaHWA NOAOIPeBa.

40 [pu Ucnons308aHM NOACTPEBa Crimpany
€ NOMOLLILIO OXNEXAAIOLLIEN XXUAKOCTY aBvra-
TenA3acnorHKa GyaeT 3aKpLTa CRULLIKOM JONro,
noKanporpeeTcAXVaKocTs. 3ranepectioratur
CMECH Ha NepBHX MUHYTaX Nocne 3arycka.
Yrobu Npecnonets 3TOT HEROCTaToK, YacTa
yenonkayiotT KomBuHauvo 13 aByx crocoGos
nogorpesa cnvpanu.

41 BasasicuMocTUOT MoaenukapBiopaTtopa
BO3AYLLIHAA 3aCNOHKA NepekpuBaeT unu oba
AIPOCCENA WA TONLKO APOCCEN: NEpBA4HON
Kamepe.

CrpaxoBka OT nepenvsa npu NONHOM
OTKPRHTUYM Apacceny
42 EcnvapoccensnonHoCTbI0 OTKPHTLROCHE

Puc. 6.3. TunuuHLi ABYXKBMEpHHI KapGIopaTop C NOCNeAcBaTeNbHHM OTKPHTHEM Kamep

1 Puivar ynpasneHua apoccensHai 2 [lpomexyTouHui

38CNOHKOM NepanvHo Kamepul

3 [lepan4Han poccensHan 3achnoHKa

{cornacyowmii] puqar 4 BropwiHan apoccensHaa 3acnoHka

3arnycka, He O0XWOAaACb NONHOro OTKpLTUA
BO3AYLLIHOM 38CNOHKK, BO3POCLLIMA BO3AYLUHGIA
NOTOK MOXET 3axMONHYTb BO3OYLLIHYIO 38CNOH-
Ky, NpuBELA K Nepenvsy. 4ro6k 310 NpenoTepa-
TWUTb, Ha puYare ynpasneHuA APOCCernbHON
33CNOHKOW YCTaHaBNUBAIOT KynaykoBLI Me-
X8HW3M, KOTOPLI Pa3BopaYvBaeT puivar ynpas-
NEeHNABO3NYLLIHOM 3aCNOHKOM ANA 4aCTUYHOMO
£e OTKPLITUA.

BoaayluHuivi gpmneTp

43 BoanywHuil unbTp BHNONHAET ABE
chyHKumM. OH 3ar nyLLIBET CBUCT NPU BCACHBEHWN
BO3AyXa ABUraTenem u, 41o Gonee BaxHO,
04WLLIBET BO3RYX, NOCTYNAIOWINIA B UMAMHAPLL.
Muinb ¥ rpAsk. He Byab BO3AYLIHOMO UNLTPA,
BELYT K BHCTPOMY M3HOCY LMNMHAPO-NOPLL-
HEBOU rpynnkl ABUraTensA U BLCTPO 3aCopAIoT
MOTOPHOEe Macno. YCTLIM BO3RYLLHLIA (hUNLTP
- HenpemeHHoe TpeBosaHue nA xopollei
paboTu pBuraTens.

6 [syxxamepHuii kapbiopaTop

1  CocTaBHue NpubOpH, Takue Kak AByxKa-
MepHHE U CABOEHHLE KapbiopaTops umeloT
OfiMH HELOCTATOK — ANA U3BNIEYEHWA TONNMBA
13 rnasHoW NO3UPYICLLIEN CUCTEMH B YCTa-
HoBUBLLIEMCH pexxume TpebyloTca bonee BHCo-
Kue oDopoTh aBurartens, Yem oBb4HO Npu
MCTONb30BaHUK ONHOKaMepHoro xapbiopa-
Topa.

2 TpnTvna nByxkamepHbix kKapbiopaTopos
PacCMOTPEHHW Aanee,

[ByxxamepHwisi kapbropaTop

C MEX8HNYECKUM
noc/1eROBaTe/IbHEM OTKPHTHEM
ApoccernbHLEX 38CN0OHOK

3 CospemeHHbe aBTomMobuneHLEe Kapbio-
paTOpHHE ABUraTENW AOMKHH CTaBunbHO
paboTaTh B aAnanaszoHe 600..6000 muH".
MoaTtomy oaHokaMmepHLie KapBiopaTopu TPYAHO
NPUMEHUMB B HWX, NOCKONLKY OHU €483
cnpasnAinTCA ¢ oBecneveHWem XONnocTHX
oBopoToB ¥ COBCEM HE B cunax obecneuuTs
paboTy apvraTtena Ha MakcuMansHuX 060-
poTax. Bubop nsyxkamepHoro kap&iopaTopa
C nocnenoBaTeNbHEM OTKpPHTUEM Kamep
NO3BOMNAET CNPaBNATLCA C 00eMmy 3apa4amu
(puc.B.3).

MNepaunyHan kamepa (00HYHO MeHbLLIER BTO-
PUHHOW) MCNONb3YETCA [NA ABUKEHNAHE ManbIX
o0opoTax npy mManoM OoTKPHTAW APOCCEeNA.
Taxum obpasom, npenmyuiecTeokapbiopaTopa
C MansiM NPOXoAHEIM OTBEPCTUEM W BONLLLION
CKOPOCTBIO BO3AYLLIHOI G NOTOKA NPUCYTCTBYET
NP Manbix CKOPOCTAX BPALLIEHNA ABMraTens.
Bropoi npoccens Bctynaer 8 paboTty npu
OTKPHTW NEPBOrC HANONOBWHY - ABE TPETW.
06a npoCCenn 0TKPHBAIOTCAHA MaKCUMaTTbHbIX
obopoTax RBMTATEnA, ABUraTens Npu 3TOM
NonNy4aeT NONHOE NPEVMYLLIECTBO LPOCCENA C
B0MbLLIMM NPOXOAHHIM OTBEPCTHEM, C NOAHLEM
BO3AYLUHEM NOTOKOM ANA OTAAYU MaKCW-
MafbHOW MOLLIHOCTW.




o X m

U o= T

e

-~ [nasHafa npobGnema kapGiopaTopos C
~CCNefoBaTeNbHLHM OTKPHTUEMKaMEP NPOMC-
sZaMTHaHMaKux obopoTax auratena.Npunon-
~ZM OTKPLITUM APOCCENnA Ha Manuwx oBopoTtax
ZsaraTens oBa ApoccenAnonHOCTLI0 OTKPLITH.
—~3M0p BO3AyXa BO BMYCKHOM KonnekTope
ZTOTHKEETCA 0 HW3KME 060POTH ABUTaTENA U
#36lB3ET MEANEHHOE yCKOpeHWe. BHEKOTOpLIX
+zpbiopaTopax aToT HeaoCcTaToK npeoaone-
332TCA NPUMEHEHUEM BPHICKA A0NONHWUTEMNb-
~-ZA nopuv 6eHsuHa U3 YCKOPUTENLHOIro
-zcoca B 0fe Kamept, @ He B OBHY NEPBUYHYIO.
ZZHaKo 3TOT BAPLICK NPOMCXOAWUT U NpwU
ZTXKPHTUM TOMBKO NEPBUYHOM Kamepw, 4To
1z2nuymBaeT pacxop GeHauHa. [na atoro
~ZAMEHAICT NOCNeaoBaTenkHOe OTKPHTWE
ZZCCCeMbHbIX 33CNOHOK C BaKyyMHLIM ynpas-
“SEM.

syxxamepHuiii kapbopaTop
= BaKyyMHHM yripasneHnem
ITKPHTUEM BTOPUYHOM
XD0CCENbHON 38C/IOHKN
I MNepsuyHan kamepa yNpaBnAeTCA B 3TOM
~e kapBlopaTopa TaK Xe, KaK U 8 AByxKa-
1122HOM KapBiopaTope C MexaHWn4ecKum
"mCaBNEHWEM APOCCENbHOW 33CNOHKoN nep-
2O KaMepbl.
= Mexay nepeuuHOi v BTOPU4HONW Kame-
IEMM MMEETCA BO3AYLUHBIA KaHan, KoTop.ii
#22eTK BaKyyMHOW aracbparme, ynpasnaioLLes
T DHTUEM POCCENLHOM 33CNOHKA BTOPUYHOM
+2wepw. (puc. 6.6).
~  TNpunoBu4Hoii paBoTe Ha Manbix 0BopoTax
Zz4raTens 06XxoauMTCA 0aHOM Kamepoii. Ecnu
1Icccenk OTKPLIBAThL W AanAblUe, CKOPOCThL
“22[YWIHOM0 NOToKa ByneT yeenuumMBaTLCA A0
“Z( NOp, NOKa He CO3NACTCA NOCTAaTOYHOE
ZE3peXeHVEe BBaKyyMHOM KaHane anadparmy,
=0c0BHOE NPUBECTU COSAMHEHHYIO CHEATArY
=% OTKPLTUA [APOCCENbHOW 3aCnoHKY BTO-
Zw-4HOW Kameps. BTopryHan 3acnoHka oTkpo-
£72A TONbKO TOFAA, KOrLa paspexeHue B
“£ DBMHHOM KaMepe A0CTUrHET HEOBXo MO0
—28HA. PaapexxeHne BO BTOPUYHOMA Kamepe

Puc. 6.6 [syxkamepHuit kapBiopaTop C BEKYYMHHM YNpaBneHWeM OTKPHTHEM BTOPU4YHOM

KamepH

A Buicokaa ckopocTs BO3AYLLHOIrO 10TOKa B
nepBryHON Kamepe, APOCCenbHan 3aC/I0HKa
8TOPHYHOM Kamepsl OTKpLITa

Takxe ByneT BO3ReNCTBOBATL Ha Avacparmy,
YNPaBnAA OTKPHTUEM APOCCENLHOW 33CNOHKM
BTOpUYHON Kamepw. Takum oBpasom, nepa-
nMpoBaHWe Ha Manbix 06opoTax He No3BoNUT
OTKPHITL BTOPYIO KAMepy.

8  MexaH1am OTKpPHTUA NEPBUHHOM KaMEpPHI
YCTpoeH Tak, 4To6u He AOoNYCTWUTL OTKpHTUE
BTOPWU4HOM K8MEPH NPY ABVOKEHAW Ha “Marnom
Apoccene”, XoTA CKOpOCTL BOSAYLLHOronoToKa
B Kamepe MOXET A0CTUraTh MOMEHTE OTKpPb-
TVIA BTOPUYHOM Kamepbl. JTKpHITUE BTOPUY4HOMA
Kameph ByLeT PaspeLUend NvLLIL NPW YCRoBUNX
OTKPLITUA NEPBUYHOM NPUMEPHG Ha ABE TPETH
xona.lpuHuakvx o6opoTax ABUraTENAN MarbiX
Harpyskax paspexeHue nafaer v BTopu4Han
3acnoHka OyfeT 3aKpuTa HE3aBWCUMO OT
MONOXEHWA NEPBUYHONA.

9  CrovT OTMETUTB, 4TO NAAEHWUE AEBNEHNH,
BHI3BAHHOE CKOPOCTLIO BO3AYLWHOr0 NOTOKa
Yyepes KkapbiopaTop ¥ Pa3peXXeHWE BO BIYCK-
HOM KonnekTope - “nse BonbLuve pasHuus’.
10 B HekoTopex cxemax kapblopaTopos
NPUMEHAETCA YCTPOWCTBO NPenoTBpaLIeHA
OTKPHTAA BTOPUYHOW Kameph 00 MOMEHTa
NonHOT0 Nporpesa AsuraTend. YCTPOACTBO
VMEET PasNUUYHEIE KOHCTPYKTUBHBIE peLLIEHMA
n Byner 8 LanbHEALLIEM OMMCaHO B KaX[10M
KOHKpETHOM cnyae.
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Puc. B.12,a8. Tunu4Huii 060raTuTenbHLiA KOHTYP
NepexonHo’ CMCTEeMH BTOPUYHOK KaMepul

SaxAT ;' 1—
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1 BospyLunwidi xuknep
rnepexonHosi
CUCTEMB BTOPUYHOM
Kamepy

Bepx+nii kopriyc

InasHwIi KOpriyc

OBoraTuTensHyis

JKMKIIep NepexoaHou

CUCTEMbI BTOPHUYHOV

Kamepu!

5 TonnusHuii konoaew
rnaBHOM
L03npyioLLIe
cUCTEMB

6 O6oratvrensHas
LLens nepexonHod

HNWho

CHUCTEMb BTODUHHOM
Kamepu!
7 Kopnyc apoccensa
8 BropwnyHankamepa

« 3pBiopatopu

Y Hwnskan cKopocTs BORYLUHOO NoToOKa 8
nepsn4HON KaMmepe, APOCCErbHAA 38C/N0HKa
BTOPMYHOA Kamepsl 3a8KpHTa

11 bBonbLUMHCTEO NPOM3BOAUTENE aBTOMO-
Bunei ycTaHasnuealoT Ha kapbiopaTopHue
AsUraren kapGiopaTops C BaKYYMHLIM yipas-
NeHNeM OTKPHTUEM BTOPMYHON KAMEpH, Kak
Haubonee 3KOHOMWYHLE.

12 [nanpenoTspalleHvA nposana (nerkoro
3aVKaHVA) NPU OTKPHITUM APOCCENLHOMR 3aCT0oH-
KW BTOPMHHON Kameps MOXET BbiTb Mcnonk-
30BaH O0TAENEHBIAXUKNED, HaCcTo Ha3LBaeMbI
NEepexcaHEIM UM 000r aTUTENLHEM XUKNEPOM
BTOPUY4HOA Kamepktl, JTOT TOMNMBHLIMA KOHTYP
DENCTBYET NO TOMY XE NPUHLINY, YTO UKOHTYP
XOROCTOro X043 Nepev4HOR Kamepb. IMynk-
CVA BLIXOOMT BO BTOPUYHYIO Kamepy 13 rnpo-
LlONrOBaTOr 0 OTBEPCTHUAUIIN LLIENN B EE CTEHKE
B Ha4ane OTKPLTUA BTOPUHHOI 3aCNOHKK (puc.
6.12,a, 6).

LlByxxamepHuisi kapbiopaTop

C napainnenbHuM OTKpHTHEM
Kamep

13 [poccenu 8 Takom kapBiopaTope OTKpb-
BAIOTCA CUHXPOHHO U cyHbasHo. Takve kapbio-

Puc. 6.12,6. [1syxkamepHuiii kap6iopaTop
Ha xonocTom xoay (A) U npu nepexcaHom
pexume (B}



pPaToph 4acTo UCnonbayioTcA 8 V-06paaHtix
RBUraTenax,kor iakaxaankamepa cHabxaet
CMecsio cBov Bnok. OaHaKo, 8 LeCTMLMAKAHL-
POBhIX ABUraTENAX OAHAKaMEpPa NUTaeT NepeLIA
W TpETWUIA uMnMHAp npasoro 6noka v sTopoi
LMNUMHRP NIEBOro, BTOPaAA Xe Kamepa nuTaeT
OCTaBLMECA uunuHapa. 3ToT Tin kapbio-
paTopoB MOXET UMETb NEPBUYHYIO M BTOPUY-
Hyl0 Kamepy KaK B ByxkamepHoM kapBiopaTo-
pe ¢ NocnenosBaTenbHEM OTKPHTUEM KaMep.
Takoit KapGiopaTop HA3LBAETCA YETHPEXKE-
MEPHLIM.

7 TlepemerHuiA ppoccens
unu kapbiopaTop
NOCTOAHHOI O paspeXXeHuA

1 Mpw npoxone Bo3Ayxa 4Yepes Apoccenb
NOCTOAHHOrC CEYEHWA ero paspexeHvie Hal
KUKNepoMm ByneT MeHATLCA B 33BUCMMOCTH OT
3anpocos asuratens. Ha Huskux oBopoTax
NBUraTenA CHUXEHWE CKOPOCTY BO3AyXa
oBenHrRET cMecb u TpebyeTcA MHOXECTBO
KOMNEHCBLMOHHEXKBHAN0B W KMKNEPOB, 4To0H
BHPABWTL CUTYaLWIO.

2 C apyrov cropoHd, KapGlopaTopu G
nepemeHHsM ceveHnem apoccens (kap6io-
paTOpLl NOCTOAHHOIO PaspeXeHWA) UCNonb-
3YI0T KnanaH Wnu nopLueHb ANA U3MEHEeHWA
NPOXOAHOrO CE4EHWA APOCcend B COOTBET-
CTBUM G MU3MEHEHWEM CKOPOCTH BPaLLIeHWA
ABUraTend U Harpysky. 3TMM A0CTWUraeTcA
NOCTOAHHOE Pa3peXxKeHUe Y TONMUBHOI O XXKUK-
nepanpuscex obopoTaxvHarpyaskax.CkopocTb
BO3AYLIMOTO NOTOKa OCTAETCA NOCTORHHOM W
0TBEeHaeT U3MEHAICLLMMCH 3anpocam Asura-
TENA. TONMWBO BHTEKSET U3 0QHOI 0 XMKNepa ¢
KOHYCHOM KannmbpoBaHHOM WInow, perynvpy-
I0LLIen pacxo Tonn1Bea.

3 MroxecTso kapblopaTopos ¢ NOCTORH-
HEM paspeXXeHVeM He UMeeT aBTOHOMHOM
cucTems xonocToro xona. OaHako, yxecTo-
4aioLecA TpeBoBaHUA K COCTaBY BLIXMONHLIX
rasoB BHHYKASIOT TAKWE CUCTEMB NPUMEHATL
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Puc. B.1 Cxema BnyckHOro KonnexktTopa u
pacnpeneneHMA CMeCH N0 LMNWHAPaM NpK
onHom kapBiopaTtope

BOMHOMMXTUNaxKap6iopaTopos CNOCTOAHHEM
paspexxeHneMm.

4 Pabota kapOlopaTopoe NOCTOAHHOrO
pa3pexXeHnA MeHee 3aBUcMa OT Hencrpas-
HocTel aBuraTenA, 4em kapblopaTopos ¢
NPOCCENAMW NOCTORHHOD CE4EHMA.

8 CasoeHHue kapbiopaTopu

1 PaccmoTpum noToku Bo3ayxa v TONWBO-
BO3/YLUHOA CMECM B OBLYHOM YETHPEXLMNWH-
poBoM oaHokapBiopaTopHOM ABWraTene ¢
nopAaKomM 3axwranuna 1-3-4-2. Npu xone
nopwiHR N®1 BHU3 cMeCb ABa pasa M3MeHUT
cBoe Hanpasnenne Ha S0° o BRyCcKHOM
KONnekTope B8 CBOEM ABWXeHun oT xapbio-
patopa.[pr nevkernnopuraN3 sHU3 cMech
OONXHA HEeMEeaANeHHO W3MEeHUTL CBoe
HanpasneHue LBWXEeHWA, YTobu nonacTb B
TpeTwit uwnuHap. Kpome TOro, ectb elle
uwanuHape N4 nN®2, kyna cmech ToXe 0/DKHa
nonacTb. Ecnu ABnraTerns BpaLLaeTCs, NoHLIA
UMKN NBUKEHWA CMECW NOBTOPAETCA CO CKO-
POCTLIO BPaLLEHWA ABATaTENA.

2 WameHeHue HanpasneHuA ABUXEHWUA
CMECH M0 BIYCKHOMY KONNEKTOPY HECET CBaK
npofnemu. MpunepemeHe HanpaBieHWA YacTL
TONNUBA NPOAOMXAET CBOE ABUXKEHUE U
ocenaeT Ha CTeHKax KONnekTopa.

Puc. 8.3 TunuunHaen ycTaHosKa cnapexHoro kapSiopaTtops

3  Ecnv oavMHOuYHEA X3pGIopaTop 3aMEHUTL
CABOEHHHM W C [BOWHLM KONNEKTOPOM, 3Ta
ycTaHoBka Bynet pabotats ropasno adbek-
TueHee (puc. 8.3). Teneps cMecn He HYXHO
N3MEHATL HanpasneHne Ha S0°, narnbu GynyT
6onee nnasHbMK. Kaxxaii KapSiopaTop cMo-
XeT oBcnyxuBaTe TONLKO ABE LMNMHAPA.
YnyJwerue achheKTUBHOCTM Ha BryCKe BeAeT
K HEDONLLUIOMY YBENMUEHMIO MOLLIHOCTU IBUI a-
TENAUHEKOTOPOW TONMMBHON 3KOHOMWUYHOCTN
{p Gonbliel CTENEeHW 3aBUCHLLIEN OT CTUNR
BOXAEHUA).

4 MakcumansHaa MOWHOCTE ABUraTens
NOCTUr aeTCAHE TONLKOYCTaHOBKOW CABOEHHBIX
kap6iopaTopos. Ecrivobluaannowians ceveHnA
AByx apocceneil casoeHHoro kapbiopaTopa
paBHa NNOLIAAV OAHOrC APOCCENA 0AvHOY-
Horo kapBiopaTopa, MOLLHOCTb, Nony4aeMan
oT nsuratens Byner B oBoux cnyqasx oau-
Hakosa. B kaXawii MOMEHT BpEMEHW TOMbKO
OAMH LMNWHEP TpebyeT HanoNHeHNA CMeChIo.
EcnunycTaHoBuTL KapOIOpaTOP CYBENUHEHHEM
ce4eHnemM Apoccenn ~ Npriaskyu MOLLIHOCTK
8Ce pasHo He ByneT, NOCKaNbKY MOLLHOCTHAR
acbdekTvBHOCTL ABuratena Gyper orpa-
HW4MBaTb MaKCUMalbHLI 061LeM cMecH,
KOTOPLIM MOXHO 33Ka4aTb B KEXILM LIMNMHAP
no oTAenbHOCTU. loCTUIHYB 3TOr0 MaKGUMYMa,
ycTaHoBKa Kap6GlopaTopa ¢ GonbLuuM ceve-
HWEeM JPOCCENA CHUXKAET CKOPOCTL RBHXEHUA
BO3/lyxa B @poccerie, YTO BERET K novepe
atpdpexTmBHOCTV cMecenbpasosaqun{oGenHe-
HWO cmecu). EavnHcTeeHHEM CcMECHoM Ans
YCTaHOBKM KapOiopatopa ¢ yBenuyerHoM
ceveHnem ppoccens GyneT yBenMuMBLLIWACA
noToK BO3AyXa 4Yepes Hero.

5 MHOXeCTBO yCTBHOBOK UCNONL3YIOT OLHY
Kamepy Ha 0avH UMnuHap. 3cbekTUBHOCTL U
BbIXOAHAA MOLUHOCTbL OT/MYHL, XOTA COrNaco-
BaHWE W PEMYNNPOBKYM 04EHb TOHKW, HACTPOMKA
3aTpyaHens. CToMMOCTb Takux NpuBopos Tak-
XE NPENATCTBYET UX MaCCOBOMY pacnpocTpa-
HEHWIO,

B8 MHorocekumoHHue KapdiopaTopy 8 Hac-
TOALLIEE BPEMA WCNONb3YTCA BCE MeHbLUe.
Tomy pesoHs - BUCOKaR CTOMMOCTL KOHCTPYK-
UMM ¥ NPUHUMNMENEHO XyALUEE pacnkneHue
TONNMBa Ha HM3Kux oBopoTax.

9 CoBpemeHHHE TEXHUYECKUE
peLleHuA

1 Muorue npoBnems BO3HVKaKT B CBA3N C
YKecToveHneM TpeBoBaHWiAK COCTaBY BEXNOM-
HLX ra308. B aTom naparpache ormcaH Heko-
TOpHE NONLUTKY PeanvMaaumny aTux 3aaay.

2 CoepemenHbitav3aviHkapGiopatopa-aTo
KOMIMPOMUCC MEXAY MOLLHOCTLIO, 3KOHOMMY-
HOCTLIO M CHYDKEHMEM TOKCUYHOCTK BbIXIONa.
TpyaHocTb nony4eHnA 0AHOPOoHOM o6enHeH-
HOW CMECH — DIHA M3 HUX, NONHOCTLIO He pe-
LLIeHHaA 18Ke B NTY4LLUIMX KOHCTPYKUMAX. PaBHo-
MEepHOCTb BPALLIEHUA ¥ MOLLHOCTb HacTo Npu-
HOCATCA B XXEPTBY YUCTOTE BHXNONA UNK 3KO-
HOMU4HOCTW. [lpyroi TpyRHOCTLIO ABNRETCA
pa3bpac napameTpos asuratenei. Kaptopa-
TOpL KANMBPYIOTCA Ha KAXALIA OTAENbHLM TUN

KanRimnaran .




“wc. 9.4 TunuyHaA cucTema noporpesa
CAZYXA Ha BYCK8

SaxyymHan avagpparma

TenecTkosuit KnanaH

TepMoanemMeHT

SnyckHOM BO3RYXOBOA MOPAYEro BO3AYXa
3nyckHOM BO34YXOBOR XONOAHOMo BO3AyXa

[N RN T =

1B 3TEeNA,Ha KOTOPLIA OHNYCTaHaBNUBAOTCA.
2 yiyueHvA paboTh ABUraTens 8 TAXENHX
I=TOBMAXUCTIONL3YETCAKOMOMHaUMA NS Cneny-
@_WX CACTEM, BCTPOEHHLX B TOMMNUBHYIO
wrc-2My/KapbiopaTop {He Bce cucTemMu
ICT2H3BNMBAIOTCA Ha BCE aBTOMOGUNK).

ZwcTemMa nonorpesa Bo3gyxa

2 Cwcrema noporpesa Bosnyxa obGecneyn-
$BETYCKOPEHVENPOrPesa NBUraTEeNA, CHUKAET
TSCXOA TOMNUBA U TOKCUHHOCTL Bhixnona. CHu-
w=ETCA Takke obmMepaanHne kapbiopaTopa.

1 Pa3apexeHue W13 BMYCKHOro KONNEKTopa
T TOHKOMY LLINAHTY NOAAETCA B TemnepaTtyp-
-t NEPEKNIOYATENb BHYTPY KOPNyCa B03AYLL-
-9 cuneTpa. [pyro# LWnaHr coeauHAET
FICVYMHOE YNIPEBIIAIOLLIEE YCTPOICTBOHA BXOAE
3 3030YWHBIA PUNLTP, KOTOPOE W3MEHRAET
TCNCXEHWE 3aCNOHKW, perynupyioLueit sabop
#-anyxa M3 aTMocdieps unan NoaorpeToro
ac2ayxa w3 06NacTy BUINYCKHOMO KONNEKTOPA.

Swc. 9.7 TunuyHan cucTema Boapparta Yon-
T“Ba

Mogson Tonnnea oT Hacoca
Boaspar Tonnmea B 6ak

Cyxerne

Wironsyaruivi knanaH

BerHTunauma nonnaskosod kamepy!
onnaskosan kamepa

Monnasok

1thin sty

=HnnaTnng

Puc. 8.5 CucTema ucnonbayioLLeA BLICOKOE
paspexeHue (nenecTkoBkIA KNanaH oTKp.LT)

BaxyymMHuif LunaHr
LnaghparmerHii kopnyc
Lnagpparma
TenecTkosuii KnanaH
Motok ropavero Boanyxa

mooOm>

VIHoe peLleHne ~yCTaHoBKa NPOCTOM CUCTEMBI
TUNa TEPMOCTAaTAa, KOTOPHIA HENOCPEACTBEHHO
ynpasnaeT 3acnoHkoi. 06e cucTemu nei-
CTBYIOT B 33BMCMMOCTH 0T Temnepatypu
so3gyxa {puc. 8.4).

5 Ha GonbLmHCTBE CUCTEM, ECIM NOOKS-
NOTHLIV BO3AYX HAXE ONpeneneHHoro YposHA,
BaKyyMHOE YCTPOWCTBO OTKPLIBRET 3aCNOHKY
RNA AOCTYNa FOpAYEro Boapyxa u3 obnactu
BHITYCKHOr O KONNEKTOPa BO BITCKHYIO CUCTEMY
(pvic. 9.5). Mpw yBenn4eHM TeMNEPaTYPH MOA
KanoToM CucTemMa NOCTENEHHO 3aKpuiBaeT
33CNOHKY, 0TKNIOYaANoAaYy ropAYeroso3nyxa
8 KapbiopaTop.

6 [Mpu akcenepaummn HenporpeToro ABura-
TEenA Tennoro Bo3/yxa MOXeT HeAoCTasaTs. B
aTom cnyvae aemndep NonHOCTLIO OTKPL-
BaETCAANA 0OECneYeHANBUr aTENABO3AYXOM.
ManeHve naBreHnA BO BTYCKHOM KonnekTope
3acTaBnAeT BakyyMHLIi NPUBOS OTKPLIBATL
3acnoHKy. HexoTopuie coBpeMeHHbIE CUCTEMB
NPYUMEHAIOT TaKOEe BaKyyMHOE YCTPORCTBO.

Bosspart Tonnusa

7 [Ons npepovBpalleHUR BO3pacTaHWA
A3BNEHWA B WronNb4YaToM Knanake nocne
OCTaHOBKW ABUraTeNA MOXET NPUMEHATHLCA

B\

Puc. 8.8 Tunu4Hwii napooTaenvtens

Or TonnnsHoro Hacoca
BoaspaTHuiii LLnaHr
BxapbiopaTop
Lliapykosuii knanaH
DunsTp

mooOmo>™

kanubpoBaHHaA cUCTema BO3BpaTa Tonnvea.
MocroaHHuiA obimer Tonnmea oGecneuvsaeT
TaKKE U COOTBETCTBEHHO XON0AHOE TONMMBO B
xapOwopaTtope. BosspaT npovcxonut Yepes
Gonee yakuii Kanan, 4em ceyeHWe BXOAHOr O
kaHana (puc. 9.7).

MNMapootasnerHne

8 MapooTaeneHve MOXET BbTb NONE3HHM
npy ropRYeM 3anycke OsuraTens. Ilyasipbku
rasos 1 naps TonAuea OTAENAIOTCA U BO3BPa-
tLaI0TCA B TONAMBHLIM Bak No Bo3spaTHOM
TONNMBHON MarvcTpanu. apooTaenutens
TaKKe YCTPaHAET Nap0o3aBUCUMLIA POCT Nas-
NEHWA B NOMNNAaBKOBOM Kamepe, BO3BpaLilan
nuwHee Tonnmeo 8 Bak (pyc. 9.8).

ABTOHOMHERA cucTema XornocToro
xona

9 ABsTOHOMHaA cCUCTEMA XONOCTOro Xxoaa
(ACXX) noasonret Gonee 4eTKO KOHTPO-
NMPOBaTL TOKCUHHOCTL BEIXTONS HA XONOCTOM
X04y N0 CpaBHEHMIo ¢ 0BLYHOW cUCTeMON
%onoctoro xoapa (puc. 8.8). Apoccenshan
33CNOHKA 38KPLITA BUCXOAHOMNOMOXEHNUN TaK,
4TO TOoNbko Tpebyemana 4acTb cmecu onA
XONOCTOro xona 4Yepes Hee npoxogut. B
xoprnyce kapbiopaTopa npocsepneH fonon-
HUTENbHLIA BO3AYLUHLA KaHan, KOTopLIiA coe-
AVHARET 3aApPOCCenbHOE NPOCTPaHCTBO C
atmocdepoii. TonnueHHNA KaHan sener K
obxoaHomy kanany ACXX, perynupyerca
BUHTOM. PaspexeHue 13 BMycKHOro Konmnek-
TOpa BLITArMBAET BO3RYXx1306xoaHorokaHana,
KONMYECTBO BO3AYXa PEryNMpYETCA BUHTOM.
OcHosHaA 4acTb Boagyxa, Tpebyeman ana
paboTu ABUraTENA HAa XONOCTOM X0Ay , NPo-

0D
i} m—pp
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Pwc. 9.8 Tunu4yHaA aBTOHOMHBA cUcTeMa
XONoCTOro xona

BuHT perynuposku Ka4ecTsa cMecu
BosnyiuHeisi kaHan

Beixon cmecu

TorrmBHIA XUKNEp CUCTEME B
nonnaskoBoi Kamepe

Touka cmeLLIeHNA TONMBA C BO3AYXOM.
Boaayx

Tonnueo

mw  Cmecs

=-m Qgow>



A Pacnuinurens
B TonnusHeivt kaHan
C IDwagparma

Puc. 9.17 Ysen apoccensHoro aemndepa

xoauT YepesabixaaHoitkanan. Tonnreo ueasayx
B HEM CMELLMBAIOTCA W 3Ta CMECh Mo CBep-
fIEHVI0 NOCTYNAEeT 8 3aA,pOCCENbHOE NPOCTPaH-
CTBO U nanee B ABurarens. Cuctemoit asTo-
HOMHOI0 XONOCTOr0 X0Aa KOHTpOnUpyeTcs
oxono 20% cmecu, Tpebyemoit ana obecne-
YEeHWA XONOCTOr 0 X048 ABUTETENA.

BaropHbuid KnNanaH XonocToro xoaa
10 Mo TpeboBaHvAMm, NPERBABNAEMEM K
TOKCUYHOCTM BHXNONA, COBPEMEHHHE fBUra-
Ten paBoTaioT Ha cBefHeHHEX CMecAX. 310
NOBHLLIAET PUCK MORBNEHUE CaMOMNPON3BONGL-
HOroBOCNNAMEHEHMA (KANWNBLHOE 3aXUraHve)
TNOCNE BLKMIOYEHVA 38XKUMaHWA.

11 YcTpoitcTeo, cHUXalollee 3ToT adpekT
Ha3LBAETCA 3aN0pHLIM KnanaHom. On moxeT
MMETb pasnNMYHOE UCIONHEHWE, HO YaLlle BCero
3T0 SNEKTPOMArHUTHLIA KNanaH.

12 3neKTpoMarHUTHHIY KnanaH BCTpausa-
eTcA B Kapbiopatop. MnyHXep, NPUBOAMMLIA B
flelCTBUE KNanaHom, 3anMpaeT ToMIWBHLIA
KaHan XoNOCTOr0 X0A.a W XXKWUKIEP XONOCTOro
X0/18 NPY OTKIIIOHEHUIA 38KNT aHUA.

13 Hekotopwe Npou3BOAMTENM MOFYT WUC-
Nonb30BaTh ANEKTPOMArHUTHOE YNpaBneHve
OTKPHTMEM OTBEPCTUA BO BrIyCKHOM KOAMEK-
TOpE 0J1A COBAUHEHUA ero caTMocthepoit. Yxon
BaKyyma 0CTaHaBMBaeT ABUraTe b,

14 [pyroe aneKTpoMarHWTHOE YCTPOUCTEC,
KOTOpOe MHOTAA UCNOonb3yeTcA, Npu BbiKNo-
YEeHUW 3BXKUraHWA NONHOCTLIO NEepekpuBaeT
NPOCCENbLHYIO 33CNOHKY.

OrpanmnyeHne

15 Ecnu npoccens npukpuT, paspexxexne Bo
BMYCKHOM KONNEKTOPe ropasio cunbHee, Yem
B CUCTEME XONOCTOTD X0Da. 3TO MOXeT
cnoco6CTBOBaTL CPHBY OCENAIOLLIMXHE CTEHKAaX
BMYCKHOr0 KONNEKTopa Kanenb HepacnbineH-
HOro TONNMBA, KOTOPOE 3aTeM, He cropes
NOTNHOCTbLIO, YBENUHYUBAET TOKCUHHOCTD BHIXNC-
na.flsvrartens npv MoMeHTansHoMobeaHeRun
CMECcU MOXEeT UCNHTAaTb Nposan uAKn 3a-
rnoxHyTe. Mepu ANR NpefoTepalLeHmnA 3Toro
HEeL0CTaTKa pacCMOTpeHH aarnee:

Puc. 8,20 TunuyHoe ycTpoWCTBO 38LUMTH OT nepeoBenHeHWA
cMecy (noanepXxaHus XONoCTOro Xona)

OrpaHuuuTenbHER Knanax

16 lpn peskom 3aKpuiTUM APOCCENLHONA 3a-
CNOHKKM BO3POCLLIEE Pa3pEeXEHWEe OTKPLIBAET
KnanaH, NPeofonesas CoMnpoTUBNEHUe npy-
>KuHB. 3TONPeRcTBpaLLaeT BansHEALLIWIA poCT
paapexenrva. [lpnycTaHoBNEHNMHOPMENEHOTO
COCTOAHWA XONOCTOr0 X048 NPY>XXWHa 3aKpoeT
KnanaH. PefyKUMoHHHIRKNanaH 4acToycTaHas-
NMBAEBTCA Ha APOCCENbHOW 3aCNOHKEe unu
6nwxe k ee ocu. B nocneaHem cry4ae NoBb-
LLIeHHOe pa3peXxeHWe 3acTaBnAeT amacparmy
OTKPpbiBaTL NPOX0A K APOCCENLHOM 3aCNOHKe,
4Yem NOCTUraeTCA TOT Xe pesynbLTar.

DOpoccentHuii aemndep

17 HOemncbep apoccenA no3sonAeT emy
33KpLIBATLCA NN3BHO, NPUBOAA PA3PEXEHWE B
cooTseTcTsue ¢ TpeGoBaHMAMK XONOCTOro
xopa (puc. 9.17).

BricokoTeMnepatypHuid
KOMIeHCcaTop XonocToro xona

18 EcnuTemnepatypa Bo3ayxa Noa KanoTom
cTana o4eHb BHICOKOM, Kak npu pabate Ha
XONocToM xomy B npoBkax B Xapy, MMeeTcA
TeHAeHUWAK COOpyNapoB TONN1Ba BO BIYCKHOM
KONNEKTOpE. 3TW Naph BHSHBAIOTCA Pacilin-
peHuem B NONNaBkoBow kamepe. PeaynbTaT -
oboralueHme cmech, nepebon M ocTaHOBKa
asurarena,

19 TemnepaTypHLI#KOMNEHCATOPXCNOCTOro
X0[1a — YCTPOWCTBO C TEPMOCTATUYECKUM YT
pasneHvieM. OHO ncnonb3yeT BumeTtannu-

H138LO

Puc. 8.21 TepmosukniouyaTens C Nnoaorpe-
BOM OT CUCTEMH OXNaXAEHUA {CABOEHHLINA)

YEeCKYI0 NNACTHKY, KOTOPaA OTKPLIBAET BEHTV-
NALMOHHOE OTBEPCTWE B KOPNYC BO3AYLUHOTC
thunbTpa, NPUHYAUTENLHOW BEHTUNAUMM Kap-
Tepa unu 8 ocHoeaHwe kapBiopatopa. Mpy
HOPManbHoOW Temneparype KOMMNeHcaTop
3akpuT. Ecnu Temnepatypa noa Kanotow.
BO3POCNA,KOMINEHCATOP OTKPHBEETCANBO3LYX
NOCTYNaeT B KONNeKTop, 06elHAR CMECS.

YertposicTeo noaaepxaHuA
Xonocroro xona

20 T[lpu BenHbx CMECAX ECTb BOAMOXHOCTL
LBUratenio 3arnoxHyTs 8 chasze nporpesa,
OCOBEeHHO ecnu UCNoNL30BaHa asToMaTh-
yeckan KMMN. OnA ucknioveHva aToro npea-
Ha3Ha4eHo YCTPOWCTBO NORAEPXEHUA XO-
NOCTOr 0 X048, KOoTopoe 06u4HO ABNAET coBo
BaKYyMHbLIA [rMadpar MEHHBIA [oNoNHATENDL-
HbliA YCKOPUTENbHLIA HACcoC, BrPLICKWUBAIOLLIAG
L03UPOBaHHOE KOMWYECTBO TONNMBA B avd>
(hy30p Yepes 0CHOBHOM YCKOPUTESbHLIN HACOC
{puc. 8.20).Ecnv nanaeT paspexenue B
KONreKkTope (ABuraTens FNOXHET), 3T0 3acTas-
NAeT Hacoc BNPLHICKWUBATL AONONHUTENLHOE
KonuyecTeo Tonnmea U ofioraiuatb CMECh,
NpenATcTBYA OCTaHoBKe apuraTend. VHoraa
3TO NPUBOAMTCA Yepes TepMOBLIKITIoHaTE b,
KOTOpWiA noasonAet cpabaTbiBaTh CUCTEME
TOMLKO NPY Nporpese ABMraTenA. 310 yCTPoit-
CTBO WHoraa HasweawT LOVE (LOw Vacuum
Enrichtment ~ oBorawerve npu naneHuu
BaKkyyma).

TepMosuxnnanenb B cucreme
axnaxaeHuna

21 Takve TepMoBLIKIIOYaTeN1 yCTaHaBnmea-
10TCA B LUEenAX NUTaHWA aBTOMAaTUYECKoro
“noacoca®, aneKTpU4ecKoro NOAorpesa Bryck-
HOMO KONNEKTopa wnv Nojorpeea kopnyca
apocceneit. [pu nporpese oxnaxxaasioLLen
XKMOKOCTK, TEPMOBLIKNIOYaTe b CpabaTuBaeT,
ero KOHTaKTH Pa3MbKaiTCA U NUTarke B
yKasaHHbie uenv npepusaeTcA. OnuH Tepmo-
BHKNIOYaTENb MOXET ynpaBnAaTh paboTon
HECKONbKMX KOMMOHEHTOB, XOTA MHOrve
KOMMOHEHTH MOryT UMeTb COBCTBEHHHA
BHKMO4aTENL. OBHYHO BLKNIOYaTENL YCTaHaB-
NBAETCA B LUNAHME CUCTEMB OXNAaXAEHUA, KN



G BrycKHOM konnexTope {puc. 9.21). Onnaxo,
W HKNIOYATENM He BCerja UCNonb3yloTCH B
-EnAX 3MeTPONoAOrPeBa aBTOMaTHU4ecKoro
“"0Acoca” UMM KOpPIyca APocCeneil.

llonorpes BriyCKHOro Konnexropa
z2 Cmeceobpa3osaHne Npy XonoaHoOM 3a-
~ycxeKpaiiHe HeadxhekTueHO. MHoro Tonnuea
+ DHEHCUPYETCA Ha CTEeHKax BYCKHOTO KOr-
~exTopa, CMECb NPUXORWUTCH 3HAYUTENLHO
-6oraLuath, 4Tobu ABuraTens mor pabotaTts
ZOCTOWHEM 06pasoM N0 NOCTWXEHWA Hop-
waneHo pafoveit Temnepartypd. [dpyrown
-oobnemMoit ABNAETCA HEQOCTaTOK Tenna Bo
$TYCKHOM KORNEKTOPE fANA Ka4eCTBEHHOro
#ZNapeHVA TONNMBA. YCTaAHOBKA 3NEeKTpu-
=ckoro oBorpesa B Konnextope OhcTpo
~O0M3BOAMT ROCTATO4MHOE KOMUYeCcTBO Tenna
# JYHLLIAET UCTIAPEHVIE CMECH PU NPOrpeBe.
ZnA OTKMIOYEHAA OTONIEHAR NPY LOCTWXKEHWUN
ZsMraTenem onpeneneHHoi TeMnepaTtypul
+=TaHaBNVBAETCA TEPMOBLIKIOHATENb.
=3 (onorpesaTent WHOrNa HA3LIBAIOT EXW-
«om{puc. 9.23).
24 NwuTaHwe Ha noporpesaTens 4acTo NOC-
-ynaeT 4epes pene, "MaccoBuii® NposoAa
<0TOpOro NOAKMIOYEH Yepe3 TepPMOBLIKMO-
<aTent B LLN3Hre CUCTEMH OXNaXAEHHA,

flogorpes xopryca apoccena

25 [na npenoTepalieHns o6MepaaHuA kap-
ZopaTopa MCnonb3yeTcA NOAOrPes Kopryca
Zpoccenei. 3T0 MOXeT ObiTb BHYTPEHHWA
<8HBN OXNAXAS0LeR XMAKOCTM WM anek-
~puyecknii nogorpes. Mpu ncnons3oBaHWK
3NeKTpUYEcKoro NoAorpesa, Kopnyc kapbio-
SaTopanporpesaeTch BLCTPo A0 TEMNEPaTYPL
<5°C. Kak v noporpepaTent BNYCKHOro
<ONNEKTopa, OH AEeNCTBYEeT Ha NpuHUUne
TONOXATENBHOTe TeMNepaTypHoro xoadiw-
_ABHTa CONPOTWUBIEHWA - CONPOTUBNEHUE
-6orpesaTend pacTeT C NOBLILLEHUEM Tem-
~epaTyps {puc. 9.25).

Karanutn4yeckuif HedTpannsarop

26 Kak 6bl Hi Buin copepLiieHeH MOTap, B ero
36IX10MHLIX Fa3ax NPUCYTCTBYIOT TOKCUYHLIE
<oMnNoHeHTy. Tpy HavuBonee spenHLix cacras-
“SIOLLIMX BLIXIONHBLIX Fa30B ~ OKWCb yrnepoaa
CLL), Hecropeswme yrnesonopond (CH) w
xucnu asota (NQ ). SgpchekveHEM MeToA0M
SopbObl 38 YMCTOTY BLIXNONA ABMAETCA NpU-
WVEHEHWE KaTanUTUYECKOTD HeATpanu3aTopa
xaTanuaatopa). Katanusatop ycraHasnusa-
2TCA B BLIXNONHOW CUCTEME U AEACTBYET, KaK
ZONONHATENbHaA Kamepa noXura.

27 KaranusaTopCOCTOMTU3KEPaMU4ECKOro
3nemeHTa B smae coT (okono 100 kaHanos Ha
«BafpaTHLA CaHTUMETP). 3neMeHT NoKPHT
ZOCTaBOM, KOTOpHIA flocne 3anexaHuA B neym
ZTBHOBWUTCA OYeHb LLIEpOX0BaTHIM — yBENW-
4MBaA NNOLLAAb NOBEPXHOCTU 3MEMEHTa N0
2a3Mepos 0AHOT 0 — ABYX dyTOONEHEX None (B
33BUCUMOCTMOT pa3mepoBKaTanuaaTopa). Ha
3Ty N0BEPXHOCTL HAHOCHUTCA TOHYEALLIA CNOWA
WEeTaNN0B, TakKX KaK Nannaiui, nnatwHa unm
SOnMIA.

«apbiopatopu

Puc. 9.23 TunuyHHA TepMO3nemeHT anek-
TPU4ECKOr 0 NOACIpesa BITYCKHOrO KONAeK-
Topa

28 [One Toro, 4Tobu kaTanuaatop pabotan
TpebyeTcATemnepatypaxe meree 300°C.(pn
NOCTWKEHWUMA KaTanua3aTopoM Takow Temne-
PaTypH OKMCh YrNepoaa NyrNeBofoPOL BXOAAT
B XMMMW4YECKOE B3aMMOAEACTBME C Aparme-
Tannamu, NPOMCXOAUT fanbHelllee oKucne-
Hwme (poropanve) aTux rasos. Ha suxone
KaTanuaaTopanony4aloTCRABYOKMCL YrNepoaa
(CO, - yrnexucnwii raa v soaa. Mpu KoHTaKTe
OKWCNa 830Ta C POAVEMKUCNOPOA OTAENAETCA
M MONY43ETCA YACTLIA 330T.

29 Ha kapbiopaTopHble nBUraTeny ycTaHas-
NMBAETCA 1Ba TWNa KaTanvMaaTopoB — ABYX- U
TpexcTyreHvaTue. [lByxcTyrneHvaTuiiKaTanmaa-
Top noxmraeT CO u NO 8 0TKpHTOM KOHTYpE,
TPExXcTyreH4aTHe AoXMraioT k Tomy xe nNH,
MCNOTb3YR OTKPHITHIA MY 3aKPLITHIA KOHTYP.
30 [eyx- u TpexcTyneH4aThie KaTanM3aTops
OTKPLITOr OKOHTYpa MOryTYCTaHaBNMBaTLCAHA
aBTOMOG1NY, HE UMEIOLLIEKATANM3aTOPOB, He
TpebyA BMeLLaTENLCTBA B CMCTEMY ynpae-
neHrA. OHYBABOE CHWKAIOT BHOPOC TOKCUYHBIX
rasos.

31 TpexcTyneHyaTHe KaTanua3aTopd 3aKps-
TOF 0 KOHTYPA CHAXAIOT TOKCUYHOCTD BLIXNONA
Ha 90%. Takol sucokoh addekTnsHocTH
KaTanuaaTopa A0CTUraloT, Yaep>XuBan CMECh
Ha sbixone KapbiopaTopa MakcumansHo 6nna-
KOi4 N0 COCTaBY K CTEXMOMETPUHYECKOMY YUCTTY
14.7:1, npn aTom katanuaaTtop paboraeT
Gonee acppexTmeHO.

llabpa-3oHa (aaTyvk kncnopona)

32 CooTHoweHue BO3AyXa W TOMAWBAE B
TOMNMBOBOSAYLWHOIA CMECH, NPYU KOTOPOM
nswraTens sHOpacHBaeT B aTMoctepy Haw
MEHbLUEE KONUYECTBO BPELHHX NPOAYKTOs
CropaHVA U3BECTHO. KaK CTEXMOMETpHHECKoe

Puc. 8.25 MNonorpes kopryca ApoccenbHEX
38CNOHOK

1 TepmoanemeHT
2 Onextpuyeckwii passem

uncno. CooTHowenve 14.7 yacTeil BO3AyXa K
O[HOW 4acTv Tonnmea (o mMacce) U3BecTHo,
kak NAambpa = 1.

33 bnokanexTpoHHOr 0yNpasneHnA aBuraTe-
nem (B3IY) koppexTupyeT cmeceobpasosaHue
BkapbiopaTope B 38BMCMMOCTV OT CKOpOCTU
Harpyaku. 3a pabouni umkn gsuratena B
KaXQH OTAEMLHBIALMNMHAP NORAETCA PasHoe
KONM4EeCTBO TOMMmBa 1 Boaayxa. flo saseptue-
HWY CrOPaHYA a3kl BHXOAAT HEPES BLXI0NHYIO
cucTemy. IsmepAs Konu4ecTBo KMCNopoaa
(Bo3nyxa), OCTaBLUErOCA B BHXIOMHLIX a33X
nocne paBo4ero UMKNa MOXHO YBURETb, KaK
6nuako uucno Nambaa k eanHuue. Knecno-
ponHui naTumk (MlambBpa-aoHD) namepaer
M36LTOK UM HER0CTaTOK KMCNOPOAa B BHXNOM-
HbiX rasax. (ony4enHuii curHan ofpabaTuiBa-
evcA 8 B3Y, koTopwi perynupyet nonavy
Tonnvea. CoxpaHAA C NOMOLLILI0 BNEKTPOHHOI O
ynpasneHua cocTas cmecn Bnuaknmk cTexvo-
METPUYECKOoMY, AOCTUraioT Ka4eCTBEHHOMO
CropaHuA CMecy Ha Bcex pexxiumax paboTw
LBUraTena, NPOANEBas TEM XU3Hb KaTannaa-
TOpy. 3TOT KaTanMsaTop W Ha3uBABTCA Ka-
Tann3aToOpPOM C 38KPHITHM KOHTYPOM.

Sawunra oT BMELLATENNbCTBA

B perynmpoBku

34 Bce cospemeHHue KapBiopaTops UMEIoT
Te win uHbe dopmu 3awmTd. Llens atoi
3aLLMTH ~ HE LOTMYCTUTL HEKBaNUMLMPOBaH-
HOrO BMELLaTenLCTea B PErynMpoBKK Kapoio-
paTopa, 4To6u He NoMYCTUTb BEIXOAE COCTaBa
BHIXMOMHEX 8308 338 Npefensd foMycTUMOro
Cneundmkaumamun. [InA 3T0ro BUHT perynu-
POBKV COCTaBOM CMECH BNOKVPYETCA Unn emy
OCTaBMNAINT HE3HAYUTENLHLIN X0/, UMW AR ero
perynnposku TpeGyeTCA cneLvansHLEIR HCTpy-
meHT. B xapbiopaTopax ¢ nepexonH&mmu cyc-
TEMaMUYTIOPHLIM BUHT APOCCENLHOIA 33CNOHKM
334eKaHWBaETCA UM NNOMBUPYETCA KPACKOoA.,
Opyrve opraHy ynpaeneHvA kapbiopaTopom
MOryT TaKkke BuTL onnomBupoBaHy.

10 AHanu3a BEIXNOMNHLX rasoB

Cropa+une

1 Bosayx - cMech rasos, COCTOALLEA Npw-
mepHo Ha B0% w3 asota n 20% kmcnopoga.
Cmeck, HaguBaeman GeHanHoMm Ha 15%
cocTouT na sopopona h 85% w3 yrnepona.

2 Ecnu 6u Genavn cropan NONHOCTLO,
kucnopon (0,) coeamHaAck € yrneponom,
oBpasosuBan 64 yrnekucnwit ras (CO,) v sony
(H,0).

3 WapeansHuith aevrarens notpebnan 6w B
+HeoOX0AMMOM COOTHOLLIEHWW BOSAYX U TONNW-
BO, 0T188aA NPUPOAE TONLKO Y NEKUCNLIA Fras3 v
Bony.

4 K coxaneHuio, naean HeQoCTYXKUM U, No
HECKOMBKMM MPUYMHEM, BO BCEX ABUraTesnax
NPOVCXOAWT HENONHOE CropaHue - B TOW vnu
uHow ctenenu (puc. 10.4). B sbixnonHbix rasax
[BVIr aTENRCOAEPXATCAHECTOPEBLLIVE Y TIEBO-
nopops {CH), MoHookeua yrnepoaa (“yrapHbit
raa” C0), amokcwa yrnepona (yrnekvcnsii ras
CO0,), okcuau asota (NO), soaa {H,0) n
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Puc. 10.3 lNpouecc cropaHuA B “upeansHOM” pauraTens

kmcnopoa (0,). Yrnekucnuit ras, sona w
kucnopoa GesspesHy, Yero He ckaxkells 06
OCTanbHEX KOMNOHEHTax. Yem Huxke adiex-
TUBHOCTL ABMraTens, Tem BonbLUE B CcocTase
€0 BLXTONHLIX Fa30B BPeAHLIX BELLIeCTs.

CrexuomeTpuyeckoe 4YNCo

5 OntumarbHaa (unn ctexvomeTprieckan)
CMECb, NPU KOTOPOM TOM/IMBO CropaeT Hau-
Gonee achdeKTUBHO, COCTOMT NpuBmanTensHo
13 14.7 secosbix 4acTeli BO3ayxa v 0AHOW Be-
coBov YacTuTonnmea. [pyv aToM COOTHOLLIEHAN
B BLXNONHBIXra3ax conepxkaqve CPuCOByneT
HanMeHbLLNM, a yposeHs CO, - Hanbonswmnm.

YrapHuii ras (CO)

6 Yrapuuwit ras ROOBUT 1 oBpasyeTca npu
HErnonHOM CropaHni TONMIMBHOM CMECH U3-3a
HeLocTaTka kucnopoaa. KonmyecTso supatia-
Teisagmoro CO oBpaTHo nponopunoHansHo
COOTHOLLIEHVIO BO3RYX/ TONNMBO (Hem BenHee
CcMeck, TeM MeHbLLe yposeHs CO) (puc. 10.6).
7 Buicokoe conepxanne CO B BLXNONHBIX
rasax fOBOP!T O HEOCTATKE KMCADPOAA UK
“GoraTon” cMecu.

8 3aHmxenHoe copepxanve CO B Buxnomn-
HbIX F33aX rOBOpUT O NepecBeaHeHw cMmeck
WM MexaHW4eckoW HEeWCnpasHOCTY LBWra-
Tena. Mpu nnoxom cropaHuv unu oTCYTCTBUM
OHOr 0, NPOrycKaxB patoTe UMMHAPOB ypoBEHs
CO B cocTaBe BLX/ONHLIX FA30B NafaeT.

9 Her cropaHuA - HeT u o6pasosanua CO.
YposeHs COB cOCTaBe BLXNONHLIX 3308 MOXXHO
WCNONb30BATb, KAK UHAMKATOP COCTaRa CMECH,
HO TOuHOCTb ByneT cobniofeHa ToNnsKo npu
MONHOCTLIO MEX3HU4ECKU UCNPaBHOM ABMIa-
Tene v oTCyTCTBUAX HENCNPEBHOCTEN B CUCTEME
3aXKUraH1A,

Yrnesopoponu [(CH)

10 Mpucyrcteue CH 8 BHIXTONHWX rasax
YKa3uBaeT Ha 06LLIee COCTOAHWE ABAraTENA N
TO,K8KNOAAEPKUBAETCACTEXMOMETPUYECKOE
COOTHOLLIEHAE CMECH.

11 BeHavH COCTOWUT NPaKTUYECKM N3 YACTHX
yrnesonoponos. fipucyrcTeve CH 8 BLXNOMHbIX
rasax rosopuT Q TOM, 4TO CrOPENa He BCe
TONAUBO.

12 Buicokoe copepxarue CH o6uuHo conpo-
BOXA8eTcABHCOuMconepxaHemCO(cmech
He cooTeeTcTayeT Tpebyemomy cocTasy).
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Puc. 10.6 BnmaHve cocraBa CMECH Ha COCTaB BUIXNONHLIX 28308

Puc. 10.4 Mpouecc cropaHuA B “peansHoM” gpurarene

O6byHo npucytcTeme CH npy HOpMansHOM
copepxarmn CO rosopwT 0 HeBepHOM uame-
pernnyposHA CO.OnHako, poBneme cucTemst
3aXUraHuA, HeUCNPABHOCTL CBEYEH, BLICOKO-
BONLTHLIX NPOBOAOB UM HENPABUNLHOW ycTa-
HOBKE MOMEHTa 3aXWraHWA BH3LIBAET NOAB-
NeHVe B BLIXMOMNE HECTOPEBLUMX YrNeBoAopo-
00B, KOTOpHIE MPY NMPOMYcKax 1Minm HenonHoMm
CropaHiii B OOHOM W3 LMNWHAPOB NPOXORAT B
06Lyio BbixnonHyio TpyGy. Opyroi npu4mnHoR
MOXeT BuTh MOACOC BOIAYXE WNK MExaHu-
Yeckan HencnpasHoCTL asuratena, B ninbom
cryyae, [axKe ecnu ABUraTess NONHOCTHIO UC-
NPaBeH, B BLIXMTOMHbIX "838X MOXXHO 0GHapY»XWUT
(PUCYTCTBME HECT OPEeBLLUVX YrNEBOROPOLOB.

Yrnekucneii raa [ co,)

13 3vo npoaykT adhhekTMBHOro CropaHWA
TONNMBa B [ABWTaTENe, HANpAMYK 3aBUCUT OT
CTEXWOMETPU4ECKOr0 COCTaBacmecobpart-
HO NPONOPUMOHANEH YPOBHIO COLEPXKaHuA B
suixnone CO. Mpu HU3KoM conepxarny B Buix-
norseixrasaxCOuGCH, yposers CO, cocTasnaet
npumepHo 13...15%.

Kucnopoa (0,)

14 Ecnm cTexvomeTpuyeckoe YUCno BHAEP-
XKMBAETCHA, KMCNOPOL AONKEH CropaTh NONHOG-
Toio. 0aHaKo, HeBonbLUIOE NPUCYTCTBUE KUCNO-
poaa 8 auixnone {oxono 0.5...2.0%) 6ynet npu-
CyTCTBOBATL [laXe B NOMHOCTLIC WCMPABHOM
neuratene.bonsLuee unu MeHsLLIeE KOMMYECT-
B8O KMCNOPOAA B COCTaBE BuXNOMNHLX Fa30B yKa-
3bBAETHA HENPaBUNLHLIA COCTaB CMecK, Npob-
AEeMH 33XXWraHWA UMM MEXaHW4eckve Hewc-
NpaBHOCTY ABUFATENA, YTEYKMU B BHXNOMHOM
cucreme.

Hurpookenaw (NO)

15 Hurpookcuas - ANOBUTHI ras, BOSHWUKAIo-
LMV B Kamepe CropaHnA NPpU C4eHb BHICOKVX
TemnepaTypax, npesbiaioimx 2500°C. 3tor
NpOLIeCCAPOMCXCANT NpUCroparunnepecten-
HeHHoW cMecw. [InA CHUKEHUA TeMnepaTyps B
KaMepe CropaHuA NPUMEHAIOTCA PasnuyHLe
METO 1k, B TOM Y/CIIE PEUMPKYNALIMA BLIXNIONHBX
ra3oB-HanpasneHMAHeGOoMbLIOr 0KONM4YecTsa
BHIXNOMHHX 8308 BO BAYCKHOW KONNEKTOP.
AnosuTtble HATPOOKCKAK, NPUCYTCTBYIOLLIME B
BHIXNOMHLIX F83ax LOXMWI3I0TCA B Kamepe
CropaHuA,

Y Aanfwnnarnam



