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OCOBEHHOCTHU KOHCTPYKLUHU
ABUALMUOHHbIX NOPLUHEBbIX ABUTATENEN

| - pAOHBIN YeThIPEX UMIHHIPOBBIN ABUraTeb, 2 — 12—TH UWIHHAPOBLIN ABYXPAIHbIN V-
00OpasHbIii ABUraTeNb, 3 — 12—TH LHMIMHAPOBBIA TpexpsaaHblii W-00pasHblil ABHraTenb ¢
YETbIPEXKOJIEHHbIM BaIOM; 4 - 24—X LIMJHHAPOBBIi, CABOEHHbIH M3 ABYX V-00pa3HbiX,
YeThIPEXPANHBIH ABUraTelb ¢ IBYMs IIECTHKOJEHHBIMHA BAJIAMH, CBA3aHHBIMU 11eCTePEHYaTOM
nepenaveii; 5 24-wIMHAPOBLIA X-00pa3Hblii 4eTbIpexXpsaHbIil ABUraTe)b, KOJIeHYaTbld Ba
MIECTHKOJEHHBIH, 6 — TIepeBEPHYTHIN 1 2-1IMIUHNPOBLIE ABYXpsAaAHBIA V-00pa3Hblil ABUTATEND, 7
— 24-uMnunpOBbIA (BEPTUKANILHBIN WK ropu3oHTaNIbHEI) H-00pa3ublii aBurarens, 1pa
[IECTHKONEHHBIX Basla paboTaloT Ha o0l peaykTop, 8  OXHOPSAIHDIH YeThIPEX LIMJIHHIPOBBII
IBHUrATENb [IEPEBEPHYTOrO THIA; 9  YEeTHIPEXUHIHHAPOBLIH ABYXPANHBINA ABHIATENb C
FOPHU3OHTAJIbHBIM PACIIONOKEHHEM IHIHHAPOB (MJIOCKHI MOTOP ), BaJI ABYXKOJeHHBIN; 10 -
WECTULUHINHAPOBLIA ABUraTENb C NPOTHBOMOJIOKHO ABHKYIMMHCA B K&KIOM LHIAHUHAPE
MOPIIHAMH, pabOTalOIMMK Ha ABa LECTHKOJIEHHBIX BaJia, KOTOPbIE NMepeialT MOLHOCTb Yepe3
[ECTEPEHYATYIO Nlepenady Ha BbIXOAHOM Ban asurarens; 11 — onHopsaaublii 38e30000pa3Hbli 7-
[UIMHIPOBLII IBAraTeNb, ONHOKONEHHBIH Bal, 12 — NBYXpAIHEIT 3Be30000pa3Hblil 14 -
LMJIMHAPOBbBIH ABUIATENb, IBYXKOMEHHBIH Ban, |3 — TpexpsaaHbii 38e31000pa3ubiil 21-

IJ.HHHH,E[pOBbIﬁ ABHTATENL, TPEX KOJICHHBII BaJl.



LUunnnuap aBMALUMOHHOrO
ABUraTena BO3AYLIHOIO OX/a*KAeHWS
COCTOAN n3 OT/INTOU n3
alOMNHNEBOITO CnJjaBa TONOBKU U
CTa/IbHON a30TUMPOBAHHOW TUNb3bI,
coeaAnHAEeMbIX cneumanbHOU pe3bbou.

Ha ronoBke M rmnb3e MMeErTCH
pebpa ona oxnarkaeHus.

[TopLIHW aBMALMNOHHbIX
nsuraTeneu, paHbLLUe yem
aBTOMODOUAbHbIE, CTaNN OTAUBATb UM
LITAMMOBATb U3 NErknx antoMMHUNEBDIX
CNNaBOB, MMEOLLLUX BbICOKYIO
Ten10npPoBOAHOCTD, 4yTo
CNocobCcTBOBANIO CHUMXKEHUIO pPaboymnx
TemnepaTyp NOPLIHA U MHEPLMUOHHbIX
CUN, BO3HMKAlOWME Npu ABUKEHUMU
nopwHen, a cnegosBaTesibHO U
Harpy3oK Ha NOoALWUNHUKW.



LLIaTYHbI aBUALLMOHHDbIX
ABuratenem  U3rotaBAnMBaOT U3
BbICOKOCOPTHOM CTann, KaK U
LLIATYHbI aBTOMODOUNbHbIX
ABuraTenen, OHM MMetoT B CeYEeHUU
NBYTaBPOBYIO dopmy,
CNocobCTBYIOLWYIO nyyemy
BOCMPUATUIO CHUMAIOLMUX YCUNNN.

| - Masas roJIOBKA LIATYHA, 2 - CTeP:KeHb, 3 - OOJIbIIAsA rOJIOBKA WATYHA;, 4 - KpblLuka O0JbLIOi

IOJIOBKH 1IATYHA



\Y NBYXPAOHbIX V-06pa3HbIX
ABuratenenm Ha OAHY LWeWKy Bana
paboTatoT ABa  UUMAMHAPA W,
cnefoBaTe/IbHO, K HEW AO/XKHbI
6bITb NpPMcoegnHeHbl ABa LWaTyHa

Puc. 156 Llaryn asyxpsiaHoro V-o0pa3Horo apuraress.



Y 3Be30006pa3HbiX ABuUratenen
CBOA KOHCTPYKLMA LWWATYHOB.

LLlaTyH 3Be3a006pa3Horo asuratens ALL-82. ThaBHbIN WATyH cObpaH
NPULENHbIMU LWATYHAMM.



KoneHuyaTtbin Ban ABAsAETCA OOHOM
M3 OTBETCTBEHEeUWUX M Hambonee
HaNPAXeHHbIX netaneun KaK
aBMALIMOHHOTO, TaK "
aBTOMOOUNABHOTO ABUraTens.

| — KOpeHHBIC WEHKK, 2 [WaTyHHbIC (MOTBUICBBIC) LUCHKIH, 3 IIEKH, 4 OTBEPCTHE A

Mpoxo/ia Macna; 5 — Belylias 1ecTepHs peaykropa

KoneHuatbiit Ban asyxpagHoro V-obpasHoro gsuratens

[MlepeagHNN KoOHeu, Bana y 6e3peayKTOpHbIX
ABUratenen MMeeT WAuUbl, Ha KOTopble
Haca)KMBaeTCcsa BTY/Ka BO3AYLIHOrO BMHTa. B
PEeAYKTOPHbIX MOTOpPax Ha nepeaHem KOHLUE
Ba/ia HaXoANTCA BeayLlas LIeCTEPHSA

peayKTopa



KopeHHble M LWaTyHHble NOALWUNHUKMU
PAAHbBIX aBMALMOHHbIX ABUraTeNAX B OCHOBHOM
ABNAOTCA MOAWMMNHUKAMUN CKONbXKEHUA, T.K.
NOAWMNHUKN  KavyeHuAa  (WapuKkoBble UM
PO/IMKOBbIE), 3HAYUTE/IbHO YCNOKHAOT COOPKY.

KoneH4aTble Babl oAHOPAAHbIX
3B€34000pa3HbiX ABUratenem B OONbLIMHCTBE
C/ly4aeB AenatoT Pa3beMHbIMU, A1 TOro YTOObI
MOXHO bblN10 caenaTb HEPA3ZBEMHOU KOPEHHYIO
rON10BKY LLUATYHA.

Takune Banbl UMetoT 0bbIYHO ABe (MHoraa
TPU)  KOPEHHble  LEeNKK, Nexkawme  Ha
POIMKOBbLIX NOALWNMHUKAX.

[ ByXKONEHHDbI KONeHYaTbiX Ban ABYXPAAHOro 38e34006pasHoro asurartens



KapTepbl aBMaLMUOHHbLIX ABUratenewu
NbloT Mnn LWITaMMYIOT n3
alOMMHNEBOrO  WIW  MarHMeBoro
cnnasa. Popma KapTepa 3aBUCUT OT
TUna AsBuratens, ot Yncaa UMANHAPOB
M OT UX PACNONIOKEHMUA.

| — BEpXHsisA NOJOBUHA, 2 — HUXKHSA [TOJIOBUHA

Kaptrep nBurareass AM-38



[a30pacnpenenutTenbHbIn MexXaHU3Mm

Kak M B  aBTOMOOWJ/IbHbIX
ABUraTenax, B  aBMALUMOHHbLIX B
6oNbLUMHCTBE C/Iy4aeB MCNOAb3yeTcsA
KNanaHHbIK MEXaHU3M.

[na ynpaBneHna KaanaHamu B
PAOHbIX  ABUraTenAx WUCNONAb3YyeTcH
pacnpeaenmTenbHbin Ban




Cuctema oxnaxXpeHuma ABuratena Ha
camonete  Hanpsmyo  obecneuymBaeTt
HageXHOCTb  paboTbl  ABuratend u
6e30nacHOCTb nonera. Mpu
MMWHMUMaAbHOM N0O6OBOM CONPOTUBAEHUMU
OHa [JOJI*KHa OTBecTM OT JABuratens
KOZIMYEeCTBO Tenaa 3KBMBaNEHTHOe bonee
nonosuHbl (A0 60%) ero mowHOCTW.

\ aBMaALMOHHDIX nuratenemn
BO34YLIHOro OXNaXKAeHUA
NOMNONHUTE/IbHO K CUCTEME OXNaXKAEHUA
OTHOCATCA KanoTbl. Ha3HayeHWe KanoTta
- npuaatb 0b6TEKaemMoCTb MOTOPHOWM
YyCTaHOBKe M obecneyntb Hauayydwue
yCN0BUA OXNaXKAeHns LMINHOPOB
NBUraTeNs BCTPEYHbIM NOTOKOM BO34yXa.

PasHUUa meXay TemnepaTtypamu
BO3/yXa, BXoAdAwWwero B  Kanot WU
BbIXxoaAuwlero n3 Hero, cocrtasadeTr oT 40
po 75°.



Puc.168 Kanor ¢ oTKpbITEIMHA Puc.169 Benrunarop ass npuHyau-

3acaoHKamH (a) TENBbHOTO OXJIAKIACHHUA OBUIaTENsA

Ha HEeKOTOpPbIX ABuUraTenax
BO3AYLIHOIO OXNaXAeHua ANnAa ero
MHTEHCUPUKaLNK Ha Bany
BO3AYLIHOMNO BMHTA YCTaHABAMUBAIOT
0CeBOM MHOr0/10MaCTHbIU
BEHTUIATOP

ABMAUMNOHHbIE nABuratenu
BO3AYLUHOrO  Ox/aXaeHua  AanA
ONTUMM3ALNM TemnepaTypHoOro
PEXMMA TaKXKe MOryT WMETHb
YKato3u.



Cuctembl  KMAOKOCTHOTO  OXNaXXAeHWS
aBUALLMOHHbIX asurateneu, KaK "
aBTOMOOUNbHbIE, MOTYT OblTb OTKPbITbIMU NN
3aKPbITbIMMU.

B KayecTtBe oxnaxaawwen UMOAKOCTU Ha
PAaHHUX 3Tanax Pa3BUTUA aBUALMMN NPUMEHANN
Boay. [lo3gHee, KaK BnocneactBUM WU Ha
aBTOMODOWU/IbHbIX ABuraTensx, O6blNn
pa3paboTaHbl MHble MXUAKOCTU, B YACTHOCTMW,
3TUNEHINTNKO/b.

BakHenwmnm 3/1IeMEHTOM cuctem
XUOKOCTHOTO  OXJ1aXKAeHusA aBMALIMOHHbIX
ABuUraTenem, Kak m aBToOMOOUNbHbLIX, ABASETCS
paguatop. PaHblie B aBUALMOHHbIX
ABUraTenax MNPUMEHANNCb NPENMYLLECTBEHHO
nobosbie paamMaTopbl, YCTaHaBAMBAEMbIe Nepes,
ABUraTesiem cpasy ke 3a Bo34YLHbIM BUHTOM

Camonert-pa3seauukK P-1 c «x1060BbIM» pagnMaTopom



Onn AanbHeuwero CHUXKEHUA
COMPOTMB/IEHMA MNEPELIM Ha TYHHEJ/IbHbIE
paguaTopbl, T. e. pagmnaTopbl,
3aK/II0YEHHble B TYHHE/Nb, 0OPa30BaHHbLIN
OCODObIMU KOXKYXamMu B PO3enaxKe Wau
Kpblne camoneta. Ha puc. nokasaHbl
CXEMbI, NByX TMNOB TYHHENbHbIX
PAANATOPOB: KPbl1bEBOro a 7
dto3enarkHoro 6.

a — KpbinbeBoro; 6 — ¢ro3enaKHoro.
1 - papgmatop; 2 - 3a6opHbIit naTpyboK KapblopaTopa; 3 - Bxoa BO3ayXa B pagmnartop;
4 - AONONHUTENbHbIU PAANATOP ANA OXNAXKAEHUA Macna



Cucrtema cMmasKu aBUALMOHHbIX MOPLUHEBbIX
ABurateneu

MpuHUMN  paboTbl CUCTEMbBI  CMA3KMU
aBUALUMOHHOIo ABUraTess B Le/IOM aHa/orn4yeH
pabote nogobHoOW cmctembl aBTOMODOWIBHOIO
NBUraTens, HoO UMeeT HEKOTOpPble 0COHBEHHOCTH.

Cma3Kka He TO/NIbKO CHWMKAET CUJbl
TPEHUA, HO W OXJaXAaeT CMa3biBaemMble
netann. NotpebHOCTb B OXNaXAEHUN AeTanen
aBMALUMOHHOIrO ABUraTeNns mn3-3a €ero BbICOKOWM
TENNOHANPSAXKEHHOCTU OYEHb BEINKA.

B coBpeMEHHbIX aBUAUUOHHDbLIX ABUTAaTENAX
npnmeHAeTCA UCKIKYUTENIbHO

UMPKYNAUMOHHAsA CMa3Kka noa  AaB/ieHUuem
(NnpuHyauTEenbHas cmaska).




Cuctembl NUTAaHUA aBNALMOHHDIX MNOPLUHEBbIX
ABUratenemn

3anac TON/IMBa Ha CAMOJIETE COAEP)KUTCA B
TONAMBHbLIX 6aKax, OTKyaa TONAMBO MoAaeTca Mo
Tpybonposogam uyepe3 PUALTPbI U  OTCTOMHUKK K
NBUraTeNsiM.

Ha coBpemMeHHbIXx camosieTax , KaK M Ha
aBTOMOOUNIAX NpPUMeEHsieTcA nogaya TOMAMBA K
ABuratensam noja JAasneHuem, T. e. NpPpu MNOMOLLU
TONJMBHbIX HACOCOB.

B aBMauMoHHbIX nopwHesbix ABC npumeHAroT
KapblopaTopHbie M BMPbICKOBbLIE CUCTEMbI MUTAHUA,
aHa/NIorMYHble aBTOMOOU/IbHbIM.
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MpocTeiiwan cxema 6€H3MHOBOM CUCTEMbI CaMo/ieTa



PeanbHble cxembl 6eH30NMUTAHUSA
HAaMHOro C/NOXHee W BKAKYalT pAaa
AONONHUTENIbHbIX 3/1EMEHTOB,
Hanpumep, cucTemy 3aN0/IHEHUSA
TONAMBHbIX HAKOB HEUTpPasibHbIM ra3om,
NeTtaan aBapuUMHOroO C/AMBa TOMJMUBA,
Aetaan  gnAa  nogayuM  TonaMBa B
UMAMHAPbLI  NPWU  3anycke ABuUraTens,
nNeTann  ANA  pas3XUKeHuMa - macna
beH3nHOM U T. A.

3ano/sHeHne csoboaHOro obvema B
TOMAMBHbIX 6aKax HEeWTpasibHbIM ra3om
NPUMEHSETCA Ha BOEHHbIX CamMoJieTax C
Lenblo NpeaoTBpaTuUTb NPu NpobmBaHnm
6aka nynAamuM BCMbIWKY NAapoOB TOMJIMBA,
3aNONHAOWMX B CMECU C BO3AYXOM 3TOT
obbem.




Cucrembl 3aXXUraHums
AaBUALMUOHHbDbIX NOPLUHEBbIX
ABUrateneu

B aBMaUMOHHbIX BEH3UHOBbIX
ABuraTenax BHa4yasne
MCMO1Ib30BaIUCh CUCTEMbI
3aXKUraHMAa ¢ marHeTto, a Ha bonee
COBEPLUEHHbIX ABUraTenax Ccraau

NPUMEHATbCA BHayane
KOHTAKTHbIE CUCTEMbI C KaTyLLKaMMu
3aXKuUraHus, a 3aTem "
6EeCKOHTAKTHbIE CUCTEMDI,

aHaJIOTMYHble aBTOMOOUIbHbIM.



MoLIHOCTb ABUraTena HaxoAuTCcs B NPAMOM
3aBMCMMOCTM OT 4YMC/a LUMKAOB, 3aBeplUalolimxca B
eMHNLY BpemMeHun (Yncna obopoToB KONEHBaANA).

[lna ee noBbilLeHMA aBMALUMOHHbIE ABUraTenu
paboTatoT Ha obopoTax He meHbLue 2000 06/muH. Ecnu
BO3AYLWHbIE BWHTbI, ANAMETP KOTOPbIX OObIYHO He
MeHblle 3 M byayT BpawaTbCA C TAaKMM YUCJIOM
060pOTOB, TO CKOPOCTb KOHLLOB N0MNACTEM C YYETOM
CKOpPOCTM  nojeTta camo/sieTa  npeBblwana  Obl
KPUTUYECKYHO CKOPOCTb, YTO Pe3Ko ymeHbLlano 6bl K/
BO3/YLUIHOrO BMHTA.

[InAa WCKNOYEHMA 3TOro MeXay BO3AYLIHbIM
BUMHTOM 7 KONEeHYaTbIM BaJ/IOM  ABUraTens
YCTaHaBAMBAIOT  PEeAYKTOP, CHUMaWWA  YUCIO

O60p0 OR RMHTA
T ::{E%'t

PepykTop asuratena AM-38



[T0 KOHCTPYKUMM pPa3IM4aloT [aBa
OCHOBHbIX TWMa  PeAyKTOpPOB -
COOCHbIE 1 CO CMELLEHHbIMN OCAMM.

B COOCHbIX peayKTopax oOCb Bana
BO34YLWHOro BMHTA cocTaBnAaer
npoao/IKeHMne OCU KONeHYaToro Bana
aABuraTtena.

CoocCHble pedyKTopPbl NPUMEHAIOTCA

06bI4YHO B 3B8€340006pa3HbIX
NBUratTenaAx, TaK KaK nNpuM 3TOM
BO3AYLUHbIN NOTOK BUHTA

PAaBHOMEPHO 0bAyBaeT roI0BKU BCEX
LNINHAPOB.



PeaAyKTopbl CO CMeLlleHHbIMU
OCAMU BbIrOAHblI TeM, YTO MNO3BOAAIOT
PACMONIOXNUTb OCb BO3AYLWHOIO BUHTA
Bbille OCKM Bana ABuUrartena, u4To
NO3BOIAET NPUMEHATb BO34YLWHbIE
BUHTbl  yBeNMYEeHHOro  AuameTpa,
co3gatowme 6Honbllyrld CUay TATW.

Kpome TOro, B aTOM C/ay4yae ocCb
BO34AYLUHOrNO BMHTA q1erye COBMeCTUTb
C OCbO CUMMETPUUN camoneTa. B Takux
peayKTopax nepenada OT KOJIEHYaToro
BaNla K Baly BO3AYWHONo BWHTaA
ocyulecTssAeTcA Npu nNomouwmn napbl
UMINHAPUYECKMX LLeCcTepeH.




Ucnonb3osaHue TypboHapayBa ansa
obecneueHunna pabortbl gBurarena Ha

BbiCOTE

[1NOTHOCTb BO34yXa
VMEHbLUAETCA C BbICOTOM HaJ, YPOBHEM
MmopA. TaK KakK B ABuUratelb nNpwu
pabote Ha onpeaeneHHOM pPexUme
nocrynaer 33 KaXXabln X0/,
HAaNONHEHMA NPUMEPHO MOCTOAHHbIU
0bbEM BO3AyXa, TO NO  Mepe
YBe/INYEeHUS BbICOTbI NONETA,
MaCCOBbIU 3apAag, BO3/yXa
ymeHbllaeTca. TaK KakK MOLLHOCTb
ABuraTena NPAmMo NPOnopuUUOHaIbHA
3TOMY 3apAaay, TO C NOAbEMOM Ha
BbICOTY OHa ByaeT CHUKATbCA.

PeweHue 3TOU npobnembl
obecneumnBaetcsa NOBbILLEHNEM
NAaBNEHNA Ha BXoAe B ABWUraTesib, Npwu
ero YMEHbLUEHNN B OKpYKaloLwen
cpege ¢ noMmouwbro HagAyBa.
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| — NpHBOAHOI OOHOCTYMEHYATHINH OTHOCKOPOCTHOM LEHTPOOCIKHBII HATHETATE b,

PO KO TIENS ROMRE

2 — NpUBOAHON ABYXCKOPOCTHOI LEHTPOOEKHBII HArHETaTeNb; 3 — MPUBOAHOM
ABYXCTYMEHYaThil eHTpOOEKkHbIN HarHeTaTenb, 4 — TypOOKOMMpeccop npu kapOrPaTOPHOM
ABWrarene; S - npuBOAHON LeHTPODEKHbIH HArHETaTeNb HA ABUraTele C BIIPLICKOM TOILUIMBA BO
BCACBIBAXOLIHIH MaTpyOOK; 6 — MPHBOAHON HEHTPOOEKHBIH HATHETATENIb Ha IBUTATENE C

BAPBICKOM TOTMJIMBA B KAMEPY CrOPaHHsl



[MycKkoBble YCTPOUCTBA

CpeacTBa 3anycKa
aBMALUMOHHbIX ABUraTenen aAenarTcs
Ha a3poapOoMHbIe U BOPTOBbIE, T. €.
Haxoasawmeca Ha bopTy camoneTa.

3anycKk aBMalMOHHOrO ABUratena Npyu NOMOLLM aBTOCTapTepa



N3 OOpPTOBbLIX YCTPOUCTB  ANA
3anycKka asuratenen Haubonee
YUCTO  MNPUMEHAETCa  CUCTEMA

3dllYCKd CAdATbIM BO34YXOM.

IEALFDCEAE AT
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Cxema 3anyCKa aBUMaLMMOHHOIo Asuratena C>Xatbim BO34yXom



CIIMCOK COKPAIIIEHUM

AJIT — aBroMar 103MpOBaHUs TOILUIMBA

BJI — BbICOKOE TaBiIECHUE

BMUIII — BUHT U3MEHSAEMOTO 11ara

BMP — Bo3aymiHO-MacasiHbINA paanAaTop

BHA — BXoaHO#1 HanpaBJIAIOLINAN armapar
BPJl — BO31yIIHO-pEaKTUBHBIN JBUTATEIb
BCY — BcioMorarenbHasi CHJIOBasi yCTaHOBKa
BTC — Bo3ayiiHblii TypOOCTapTEp

['T — razoBas TypOuHa

['TJI — ra30TypOMHHBIN IBUTATENb

JABY — 103ByKOBOE BXOJIHOE YCTPOHCTBO
J TPl — nByXKOHTYpHBIN TypOOpEaKTUBHBIN IBUTATEITh

ATPI® — TP c bopcaxkem

311K — 3ByKkomomomarias KOHCTPYKIHS
KB/I — xacka1 BEICOKOTO JaBICHUS

KH/I — xackaa HU3KOIO 1aBJICHUS

KIIB — knamas nepernycka Bo3ayxa

KIIJI — koaduimeHT moie3Horo 1eicTBUs
KC — xamepa cropanus

KCJI — kackaja cpeIHeTo 1aBICHUS

HA — nanpapnsronuii annapar

HJI — Hu3koe naBneHue

OK — oceBoii koMmpeccop

OT — orpuniarenapHas Tra

OTH — 0CHOBHOM TOILTUBHBIN HACOC

IIBP/1 — npssMOTOYHBIN BO3YILIHO-PEAKTUBHBIN IBUTATEIb
[IK — nmepexpbIBHOM KpaH

IIT — npsimas Tara

I1Y — myckoBO€ yCTpOMCTBO

PK — pabouee xoneco

PC — peaktuBHOE cOILIO

PY — peBepcuBHOE yCTPOHCTBO



CA — comoBbli anmapar
CAY — cucrema aBTOMaTU4€CKOr0 yIpaBIICHUS

CBY — cBepXx3ByKOBO€E BXOTHOE YCTPOUCTBO
C33 — cBepx3BYKOBas 3alIMTHAS 30HA

CTI — craprep-reneparop

TA3 — TOnIMBHBIN aBTOMAT 3aIyCKa

TBB/I — TypOOBHHTOBEHTHIISITOPHBIN IBUTATEIH
TBJ/l — TypOOBHHTOBOI ABUTATEIH

TBn/l — TypOOBanbHbI JBUraTENb

TBC — TONIMBHO-BO31yIIIHASI CMECH

TKC — typObokoMnpeccopHblii cTapTep

TMP — TonsMBOMAaCIISIHBIA PAaIUaTOP

TP]I — TypOOpeaKkTUBHBIN IBUTATENb

TPIIJI — TypOOpeakTUBHBIN IByXKOHTYPHBIN JBUTATEIb
TPAD — TP/ ¢ hopcaxem

TCJI — Tpexda3Hblii CHHXPOHHBIH JBUATATEIb
OK — popcaxHnas kamepa

OCT —anexrpocraprep



TEMA 1. KOHCTPYKTHUBHBIE U CHJIOBBIE CXEMbI
ABUAIIMOHHBIX TA30OTYPEMHHBIX JIBUTATEJIEN

1.1. KoHCTpYKTHBHBIE ¢CXeMbI IT'a30TYPOMHHBIX ABUTraTeJIel

Pa3JInYHbIX THUIIOB

KoHCTpyKTHBHBIE CXEMBI COBPEMEHHBIX ABUTaresien onpenenstorcs Tunom I T/ u
ero IeneBbIM Ha3HaueHueM. Haumbonee pacmpocTpaHeHa nocrnedosamenvhas cxema
PAaCIIOJIOKEHUSI OCHOBHBIX Y3JIOB. BXOAHOIO YCTPOMCTBA, KOMIIpECCOPA, KaMepPBI Cro-
paHusi, ra30BOM TypOMHBI U BBIXOJHOIO YCTpoOWCTBa. J[BUrarenb mpu 3TOM OPUEHTH-
pPOBaH B OCEBOM HAIIPABIICHUH, YTO O0JeryaeT ero pasMenienne Ha BC ¢ MuHnManb-
HBIM JIOOOBBIM COINPOTHUBIIEHUEM. JTO OCOOCHHO Ba)KHO JJIsl MapLIEBbIX JBUTATEIICH:

TPJI, ATPII, TBJI.

M3meHeHue 11e1eBoro Ha3HauYeHUs MEHSIET TpeOOBaHMS K KOMIIOHOBKE JIBHUTATe-
JI1 ¥ €r0 KOHCTPpYKTUBHOM cxeme. it mogbeMHoro I'T/] oqHMM uM3 OCHOBHBIX Tpe-

OOBaHMI SABISETCS YMEHbIIIEHHE OoceBbIX pasmepoB. s TBJl B psane cinydaeB syu-
[IME XaApaKTEPUCTHKA MOTYT OBITh TMOJY4YEHbl TIPH KOMIIOHOBKE, OOpaTHOMU
nocjenoBarensHoi cxeme. borbiioe pasHOOOpa3ue KOHCTPYKTUBHBIX CXeM HaOIIto-
naercsi y BCV.

Kouctpyktusnbsie cxembl TP onpenesnstorcs, nmpexae BCEro, YMUCIOM POTOPOB
(puc. 1.1, 1.2, 1.3). Haubombiliee pacrpoCTpaHEHHE B MOCICAHEE BPEMs MOTYUUIN

nByxBaibHbie TP/], umeronue 6os1ee muUpoKuii 11ara3oH yCTOMYMBOM paOOTHI.

Puc. 1.1. Cxema ogHoBanbHoro TPL:

1 — BXOAHOE YCTPOWCTBO; 2 — KOMMNPeccop; 3 — kamepa cropaHus; 4 — raszosas Typou-
Ha; 5 — BbIXOQHOE YCTPOMUCTBO



Puc. 1.2. Cxema gByxsanbHoro TP[:
1 — BXOOHOE YCTPOWCTBO; 2 — KOMMNPECCOP HU3KOro AaBrieHns; 3 — KOMMNPECcop BbICO-

KOro gaBreHusi; 4 — kamepa cropaHusi; 5 — TypGuHa BbICOKOro AaBneHus; 6 — TypbuHa
HWU3KOro AaBrneHust; 7 — BbIXOAHOE YCTPOMCTBO

Puc. 1.3. Cxema TPO®:
1 — BXOgQHOE YCTPONCTBO; 2 — KoMnpeccop; 3 — kamepa cropaHus; 4 — rasosasi Typou-

Ha; 5 — popcaxHas Kamepa; 6 — BbIXOAHOE YCTPONCTBO

JTPJI — manbonee pactpoctpaneHubii i ['T]] B rpaknanckoi aBuamun (puc. 1.4).
KoncrpykruBnas cxema TPl Taxxke onpenensercs uuciiom portopoB. TP co
CpeHEH CTeleHbI0 JBYXKOHTYpHOCTH (M = 2—3) BBINOJHSAIOTCS JBYyXBaJbHBIMU. B
JATP]I ¢ Gonpioi cTeneHbI0 ABYXKOHTYpHOCTH (M = 5-8) mpuMeHSIOTCS Kak JIBYX-,
TaK U TpexBajbHbIE cXxeMbl. COIIacOBaHUE PEKUMOB paOOThl BEHTUJISITOpA U TypOu-
HBbI MOKET OBITh JJOCTUTHYTO TOCTAHOBKOM PeIyKTOpA.

JTP]I sBisiercs npomexyTounbiM tuniom [T/l mexay TP u TB/. YBenuuenue
CTENEHU JIBYXKOHTYpHOCTH npubOmmxaeT ux k TBJI. JlanbHeliliee yBelIuyeHUe cTe-
MEHU JIBYXKOHTYPHOCTH MPHUBOJIUT K JBUTATENISIM, MOJYYUBIIUM Ha3BaHUE TypOO-
BUHTOBEHTWISITOPHBIX (TBB/I). KonctpyktuBnbeie cxembl Takux ['TJ[ momoOHbI cxe-

MaM JBYX- WK TpexBaibHbIX TP/I.



Puc. 1.4. Cxema TPOO:
1 — BXOAHOE YCTPOWCTBO; 2 — KOMMNPECCOP HU3KOro AaBrieHusi (BEHTUNATOP); 3 — KOM-

npeccop BbICOKOro AaBneHus; 4 — kamepa cropaHusi; 5 — TypOuHa BbICOKOro aasre-
HUS; 5 — TypOMHa BEHTUNATOPA; 7 — COMMO Hapy»XHOro KOHTypa; 8 — COMMo BHYTPEH-

Hero KOHTypa

B cxemy TB/I, kpoMe 3IEMEHTOB, XapakTepHbIX s Bcex TunoB [ TJI, Bxomsr
PENYKTOp U BO3MYIIHBIN BUHT. PacmonokeHne mocieaHuX OTHOCHTEIBHO TYpOOKOM-
rnpeccopa U ONpenesseT OCOOCHHOCTH KOHCTPYKTHUBHBIX CXE€M J3THX JIBUrareseh.
[Ipocrenmyo KOHCTPYKIIMIO UMEET OAHOBaJIbHBIM TBJ] ¢ OmHMM BO3MYIIHBIM BUH-
toM (puc. 1.5). [lepegaya MOIIHOCTH OT TYpOMHBI K BHHTY OCYLICCTBISCTCS 4epes
BCTPOCHHBIN pemaykTop. PasHoBumHOCTRIO omHOBambHOTO TBJI GonbIioil MoIHOCTH

(> 4000 xBT) siBisieTcst IBUraTelib C AByMSI COOCHBIMU BUHTAMH.

Puc. 1.5. Cxema TBM:
1 — BXOOHOE YCTPOWUCTBO; 2 — pefyKTop; 3 — KoMnpeccop; 4 — Kamepa CropaHus;
5 — rasoBagd TypbuHa; 6 — BbIXOQHOE YCTPOMUCTBO

Puc. 1.6. Cxema TBn[ co cBo6oagHou TypOuHon:
1 — BXogHOE YCTPONCTBO; 2 — peayKTop; 3 — KoMnpeccop; 4 — Kamepa cropaHus;
5 — TypbuHa komnpeccopa; 6 — ceoboaHasn TypbuHa; 7 — BbIXOAHOE YCTPOMUCTBO
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Cxema typOoBanbHoro apurarens (TBin/l) co cBobomgHOi TypOuHOI Hambonee
IMPOKOE NMPUMEHEHNE HAXOIUT B BEPTOJETHBIX CHJIOBBIX ycTaHOBKaX. K ee ocobeH-
HOCTSIM OTHOCHUTCSI HaJIMYME BBIHOCHOIO PEIYKTOpa, MPUBOAMMOIO BO BpalllCHHE
JIBYyMsl JBUTATENsIMU. JIBUTATENM CO CBOOOJHON TypOMHOM HMCHOJB3YIOTCS U B Map-

IIEBO CHUJIOBOM ycTaHOBKe camonera (puc. 1.6).

1.2. CWJjioBBIEe CXeMbI POTOPOB ra30TYPOMHHLIX JIBUTATEJIEH

B cospemennsix ['T/] umeeTcs OT OOHOrO A0 TPEX MEXAHWYECKHU HE CBSI3aHHBIX
MEXIy C000i poTOpoB. POTOpHI TypOOKOMIIPECCOPOB COCTOSIT M3 PadOUYUX KOJIEC
KOMIIpeccopa U TYpOMHBI, COCTMHEHHBIX BaJIoOM. B CHJIOBOM cxeme poTopa aHaIu3u-
PYIOTCSI KOJIMYECTBO U MECTO PACIIOIOKEHHS OIOp, OMpeesieMble MaCCON U U3TH0-
HOM JKECTKOCTBIO POTOPOB M OOECMEUMBAIONIME MUHUMAJIbHBIE padalibHbIE 3a30pbl
MEK]Iy pOTOPOM U CTATOPOM.

OO011eit 0COOEHHOCTBIO CHIJIOBBIX CXEM POTOPOB SIBJISIETCS TO, YTO OcCeBasi (hukca-
IUs KQXJA0ro poTopa B KOPITYCE OCYIIECTBISECTCS C MOMOIIBI OJHOTO pajguaibHO-
YIOPHOTO TOMIMUIHUKA. Ha ocTambHBIX OIMOpax yCTaHABIMBAIOTCA PauaibHO-
OTIOpHBIE TIOJIIUITHUKH, 00€CTIEUNBAIONIE BO3MOXKHOCTh OCEBOTO MEpeMEIIeHUs po-
TOpa OTHOCHUTEIFHO CTaropa. Takas cxema MCKIIIOYaeT CTECHEHWE TEeMITepPaTypHbBIX U
CUJIOBBIX Jehopmaruii pu U3MEHEHUU peXuMa padoThl aBuraress. Jpyras ocoOeH-
HOCTb COCTOHT B TOM, YTO B OTIOpaX MPUMEHSIOT OOBIYHO TTOIITUITHUKYA KaYCHUS.

B 3aBucuMocCTH OT 4yuCia OMOp Pa3jIMyaloT JIByX-, TPEX- U YETHIPEXOMOPHBIE PO-
TOpBI. Jl8yxonopuvie pomopwl (puc. 1.7) NpUMEHSIOTCS OOBIYHO B Ka4eCTBE POTOPOB
B/l noagvemusix aurareneid, BCY u B npyrux ciydasix, KOrja 4MciO CTYHEHEH y
TypOMHBI U KOMIIPECCOpa, a TaKXKe PACCTOSIHHS MEXIY HUMU HEBEIUKH. POTOpHI
TypOMHBI U KOMIIPECCOPA COETUHSIOTCS B JIByXOIOPHOW cXeMme kecTko. PaguanbHo-
YIOPHBIA MOANTUITHUK PACTIONOXKEH B TIEPEIHEH 9acTH poTopa (B 30HE O0yiee HU3KUX
Temriepatyp). Bropas onopa pacrnosoxeHa nepej uin 3a TypOHUHOM.

Cxema mpexonopuwix pomopos (puc. 1.8) momyumia Oojiee IIMPOKOE pacrpo-
cTpaHeHnue. PoTop koMmmpeccopa yCTaHOBJIEH Ha JiBa, a POTOpP TYpOMHBI — Ha OJAMH
HNOJIIMITHUK (BTOPHIM CBOMM KOHIIOM OH OIMpPAeTCsi Ha poTop Komrpeccopa). Paau-
aNbHO-YMOPHBIA TMOALIIMITHUK OOBIYHO PpACIMoyiaraeTcs 3a KOMIIPECCOPOM. 3ajlHsis

OIIOpa MOJKCT pacIIojIaratbCsa Kak IICpea, TaK U 3a TUCKOM Typ6I/IHI>I.



YemuipexonopHuie pomopwi (puc. 1.9) mpuUMeEHSIOTCS MTPH 3HAYUTEIFHOM pac-
CTOSIHUH MEXIY POTOpaMHU TypOHHBI U KOMIIPECCOPA U OOJIBIIIOM YHCIIE UX CTYIECHEH.
Kax sl poTop pacmnonaraercst Ha AByX OIopax ¢ OOIIMM AJisi POTOPOB TYpOUHBI U

KOMIIPpCCCOpa IIapUKOBBIM ITOAIINITHHKOM.

OrparuuunTens nporn6os

B
Puc. 1.7. CxeMbl BYXONOPHbIX POTOPOB C NepeaHnm (a) u 3agHum (6, 8) pacnonoxxeHnem
NOALUMMHMKA TYPOUHBI

Puc. 1.8. CxeMbl TpeXONOpHbIX pOTOPOB C NepeaHuM (a, 6) 1 3agHUM (8) pacrnonoXeHnem
NOALIMMHMKA TYPOUHBI

Puc. 1.9. Cxema 4eTblipexonopHoro potopa
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Cunogvle cxemvl 08yx- u mpexeanvHulx [ 'T/] BBINOIHAIOT MO PACCMOTPEHHBIM
BBIIIIE CX€MaM OJIHOBaJIbHBIX JBUTarenieid. Porop B/l oOblyHO OBYX- WU Tpexomop-
HbIi, potop HJl — Tpex- uium derbipexonopHbiii. Oco6eHHOCThI0 MHOTOBaNIbHBIX ['T]]
SBJIIETCSI HATMYKME MEXKBAJIbHBIX MOAIIMUITHUKOB, OJJHA U3 000MM KOTOPBIX CBS3aHA C

OJIHUM, & JpYrasi — CO BTOPbIM POTOPOM.

1.3. CuiioBble cXeMbl KOPIYCOB ra30TYPOMHHBIX JIBUTraTe e

CunoBas cxema kopmyca ['TJl npencrasnser co0oil cuCTeMy CBSI3AHHBIX HEMOJ-
BIDKHBIX Y3JIOB, BOCOIPUHUMAIOIIYIO HATPYy3KH, JCHUCTBYIOIIME B JBUTATENE, U MEpPE-
JAOIIYI0 UX depe3 y3ibl noasecku Ha BC. CuioBoil Kopryc JBHUraressi COCTOUT U3
HECKOJIbKMX KOPITYCOB OMNOp (Ha KOTOpbIE MEPENaloTCsl Harpy3kd OT MOJIIMITHUKOB
POTOPOB), COSAMHEHHBIX MEXKTY COO0H KOpImycamMHu KOMITpeccopa, KaMephl CrOpaHus,
TypOuHBI U HapyxkHoro koHTypa (B TPIJI). K Hemy mpuCOETUHSIOTCS 3JIEMEHTHI
BXOJIHOTO U BBIXOJIHOTO YCTPOMCTB, a Takke KOpOOKMU MPUBOJIOB U arperarbl. Kiac-
cu(UKaIMs CHJIOBBIX CXEM KOPITYCOB BBITIOIHSIETCS B 3aBUCUMOCTH OT CIIOCOOOB CH-
JIOBOM CBSI3U MEXKTy TYPOUHON H KOMITPECCOPOM.

Cxema ¢ enympennetl cunosoti cesasvio (puc. 1.10, a) xapakrepusyercs T€M, 4TO
COEJIMHEHUE KOPIYCOB TYpPOMHBI U KOMIIPECCOPA OCYIIECTBISETCS C MOMOIIbIO BHYT-
pEHHElN CTEHKU KopIlyca KaMephl cropaHus. Takas cxema MpUMEHSETCs Mpu Tpyoua-
THIX KaMepax CropaHus, 4TO 0OECHeYyMBaeT BO3MOXKHOCTh MX 3aMEHBbI B MpoOIEcce
JKCIUTyaraiuu. B HacTosiee BpeMs cxemMa ¢ BHYTPEHHEHW CHUIIOBOM CBSI3bEO MPUMEHS-
etrcs Tosibko B BCY.

Cxema ¢ enewnen cunosotui céazvio (puc. 1.10, 6) ommyaercs TeM, 4TO CoeIUHE-
HHE KOPITyCOB KOMIIpECCOpa M TypOMHBI OCYIIECTBIACTCS HApY>KHBIM KOPITYCOM Ka-
Mephl cropanus. brnaromaps OofbllieMy JUaMeTpy HApYKHBIM KOPITYC OKa3bIBAETCS
JIOCTATOYHO >KECTKUM MPHU CPABHUTEIBLHO Majoil Macce. Cxema ¢ BHEIIHEH CHIIOBOU
CBSI3BIO MIPENOYTUTEIbHA MPU PACTIONOKEHUH 3aJHEH OMOPHI pOTOpa 3a TypOUHOIA.

Cxema ¢ osotinou cunosot cesaswio (puc. 1.10, 6, 2) ommmyaercs Hanbojiee MOTHBIM
UCIOJIb30BaHUEM HECYIIEeH CIIOCOOHOCTH KOPIYCOB KaMephbl CropaHus, T. K. KOPITYChI
TypOUHBI M KOMIIPECCOPa COCIUHEHBI KaK BHYTPEHHUM, TaK U HAPY>KHBIM KOPITyCaMu
Kamepsbl cropanusi. Cxema ¢ JBOMHOW CHUIIOBOM CBSI3BIO IIMPOKO MPUMEHSAETCA B Pas-

nruHbIX TUIax I'T/I.



w

Puc. 1.10. Cxemsbl cunosbix kopnycos ['T:
a — C BHYTPEHHEN CBA3bt0, 6 — C BHELLUHEN CBA3bIO, B — C ABOMHON HE3AaMKHYTOWN CBSI-

3bt0, [ — C ABOMHOW 3aMKHYTOW CBA3bIO; 1 — NnepeaHnin Kopnyc KoMnpeccopa; 2 — Kop-
nyc HanpaenswLWMX annapaToB KoMnpeccopa; 3 — 3agHUM Kopnyc komnpeccopa; 4
— BHYTPEHHMWI KOPNYC Kamepbl CropaHns; 5 — Hapy>XHbIN KOPMyC KaMmepbl CropaHng; 6
— paguanbHble CUIOBbIE 3NIEMEHTbI KOpnyca nepeaHen onopbl TypOuHbl, 7 — Kopnyc
TypOuWHbI; 8 — KOpNyC 3agHen onopbl TypOUHbI

Cunosvie cxemol J[TP/] IMEIOT psAJl OCOOEHHOCTEH, CBA3aHHBIX C BO3MOYKHOCTBIO
HCIIOJIB30BaHUS HECYIIEH CIIOCOOHOCTU KOPITYCOB, 0OPa3yIOIIMX HAPYKHBIM KOHTYP.
B koncTpyknmm xopmyca TP/l mMeroTcs Tpu CHIIOBBIX KOHTypa: BHYTPEHHMM
(BHYTpEHHUH KOPIyC Kamepbl CrOpaHus), CpeaHul, BKIodarommii koprycel KB/,
TypOUHBI U HapYXHBIM KOPIYyC KaMephl CrOpaHMsl, U BHEIIHUN, 0Opa30BaHHbBIN KOP-
nycoM KH/I u o6onoukamu HapyxHOro koHtypa. CoearHeHre BHYTPEHHEH, cpenHei
Y BHEIIIHEN YaCTEU CUIIOBOM CXEMbI OCYILIECTBIISIETCA ¢ MOMOIIBIO PaJAUAIbHBIX CUIIO-
BBIX 3JIEMEHTOB, MepeceKaromx Mporounyto yacth [ T/[. OHu SBASAIOTCS, KaK MpaBu-

J10, 4aCThIO KOPITyCOB OIOP.



Puc. 1.11. KoHcTpykTMBHasa cxema TpexsansHoro OTP/:
1 — BeHTUNATOP; 2 — NnepeaHunin kopnyc komnpeccopa; 3 — KCL; 4 — nepexogHbIn Kop-
nyc; 5 — KBL; 6 — konbueBas kamepa cropanHuns; 7 —TB[l; 8 — cTepXHu Kopnyca onopbl
TypbuHbl; 9 — TCL; 10 — TypbuHa BeHTUNATOPA; 11 — KOpNyC 3aaHen onopbl TypPOUHbI

OcHOBY cunosoii cxemvr Kopnyca mpexsaivhozo /TP (puc. 1.11) cocraBmiser
nepexoaHbiid kopmyc. Crepenu K ero HapyKHOMY (PJIaHIy KpEemHuTCs KOpPITyC BEHTH-
JATOpA, a K BHYTpeHHEMY — kopryc nepeanen onopsl 1 KCJI. C3aau k nepexogHomy

KopItycy npucoenuustorcs kopmycbl KB/, kamepbl cropanus u TypOUHBI.

1.4. V3ibl KpenJeHus ABUraresisi K BO3AYIIHOMY CYIHY

ITonBecka auratenss k BC ocymiecTBisieTcsl ¢ MOMONIBIO CHENUANbHBIX Y3JI0B,
MOHTHPYEMBIX Ha KOPITyCE€ BUTATENsA, U MOJAMOTOPHBIX paM, OTHOCSIIUXCA K KOHCT-
pykuuu BC. Y37b1 KpernieHusi ABUTaTessl HarpyKaroTcsl CUJION TATU U IPYTUMHU CBO-
oomabpIMU cunamMu 1 MoMeHTaMu. B TBJ[ k HUM oTHOCSITCS, IpeXxae BCEro, MOMEHTHI,
00yCIIOBJICHHBIC pEeaKIIiel BO3AYITHOTO BUHTA.

ITogBecka nBurarenss Ha NUJIOHE TOJ KPBLJIOM JOMYCKaeT OBICTPBIM MOHTaX
(memMoHTaX) ABUTATENISI BMECTE C TOHJOJION. J[BUTaTeNh KPEeNUTCs K CUIIOBON YacTu
MAJIOHA, KaK MPaBuio, B ABYX IUIOCKOCTAX. [IITOCKOCTh, B KOTOPOW OCYILECTBIISETCS
repeiada CUIbl TSATH, HA3bIBAETCS OCHOBHOU. BTOpas MiIOCKOCTh MOJBECKU HAa3bIBa-
eTcs OononHumenvHol (6cnomozcamensvhoil). B 00euX MIOCKOCTIX KPEIUICHHUS HEOO-
XOIUMO OOecTeunTh CBOOOHBIE TeMIlepaTypHble paciiupenus kopryca I'TI B pa-
JAQJIBHOM HallpaBJIECHUM, & BO BCIIOMOTATEIbHON MJIOCKOCTH — JOTOJHUTEIBHO U B
OCEBOM HaITPABJICHUH.

OcHOBHasI TIJIOCKOCTh MOJIBECKH OOBIYHO PACIoiaraeTcsi Kak MOKHO OJFDKE K IICH-
TPy Macc JABUTATEIIS, JAOMOJHUTENIbHAA — KaK MOYKHO JlaJibllie OT nepBoi. Takoe pas-
MEIICHUE TIOCKOCTEN MOJABECKHU MO3BOJIAECT MOJIYYUTh MEHBIINE BEIIMYUHBI PEAKIIUN
B y3JIaX KPEIUICHUS OT WHEPIMOHHBIX CHJI I MOMEHTOB. JKenarempHO TakKe, YTOOBI

PaACIIOJIOKCHUC Y3JIOB ITOJABCCKH BBI3BIBAJIO MHUHHUMAJIBHOC BIMAHHUC I[e(l)OpMa]_II/H?I
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KOpITyca Ha paguaibHbIe 3a30pbl B KOMIIpeccope U TypOuHe. B cBs3u ¢ 3TH OHHU pa3-
MELIAI0TCS Ha KOPITYCax JIBUraTelsl, BBIIOIHEHHBIX B BUJE KOJIBLIEBBIX CHJIOBBIX PaM.
B TP w TP/l manoi n cpeqHen CTENEHU ABYXKOHTYPHOCTH BBIITOJIHEHUE DTHUX
TpeOoBaHM HanboJiee OJTHO 00ECIIEUNBAETCS MIPU PACTIONOKEHUH OCHOBHOM  TIIOC-
KOCTH KpEIUICHUS B pailOHE COEOUHEHHUS] KOPIyCOB KOMIIpeccopa M KaMmepsl cropa-
HUs, a JOIOJHUTEIBHON — B IJIOCKOCTH MEPEIHETO KOPITyca KOMIIPECCOPA WM 3a/-

HEel OTMOpBI TypOUHBI.
JIBurarenu BUHTOBBIX CaMOJICTOB KPEMATCS IMPH TOMOIIM TPOCTPAaHCTBEHHOM

CTEP>KHEBOW CUCTEMBI, OTIOPHBIX MOSCOB-KOJIEL MJIM KOMOMHAIMU OAJIOK U CTEPIKHEH.
Oco00EHHOCTBIO ATOM CXEMBI SBIACTCS HAJUYHE MOIIHBIX aMOpPTHU3aTOPOB IS TIO-
[JIOIIEHUS BUOpAITMil IBUTATEINSI ¥ BO3IYIITHOTO BUHTA.

B TBJI ocHOBHBIE y3I1bl IOJIBECKU, KaK MPABUIIO0, MOHTUPYIOT Ha J0OOBOM KapTe-
pe. C y4eToM Macchl BO3IYIIHOTO BUHTA 9Ta TIOCKOCTh ONM3Ka K IEHTPY Macc, Kpo-
M€ TOr0, TAaKOE€ PACITOJIOKECHHUE Y3JIOB KPEIUIEHUS AAET BO3MOXKHOCTH DPa3rpy3UTh
KOPITYC JABUTATEIIA OT JIEUCTBUS CHIIBI TATU U PEAKTUBHOIO MOMEHTA BUHTA.

B TPII/1 GombImioii cTeneHu IBYXKOHTYPHOCTH B HAPY>KHOM KOHTYpPE CO3aeTCs
OoJbIIast 4YacTh TATH, KPOME TOTO, HAUOOJBIIEH KECTKOCTHIO B TAaKOW KOHCTPYKIIUU
oOnazaer nepexoaHbid kopiyc. [103ToMy MIOCKOCTh OCHOBHBIX Y3JI0B MOABECKHU CO-
BMEILAETCA € IUIOCKOCTBIO IEPEXOAHOTO KOPIyca, a JOMOJHUTEIbHBIE Y3Jbl IIOJBEC-
KU CBSI3aHBI B 9TOM CXEME C KOPILYCOM 3aJHEU OIOPbI JABUTATEIS.

B nBurarensix 6onbiioi juHbl (Hanpumep, B TP D) npumeHseTcs u TpeThs  J10-
MOJIHUTENbHAS TUIOCKOCTh TOJBECKH, pacrojaraemasl B 3agHed 4actu (opcaxkHou
kamepbl. Kak u B m1000M JONMOJHUTENHHOW IUIOCKOCTH TOABECKH, B HEU JOIKHO
o0ecreynBaTbcsi CBOOOAHOE TEMIIEPATYPHOE PACIIMPEHUE KOpPITyca JBUTATENsl OTHO-
CUTEJIBHO CaMOJIETa KaK B OCEBOM, TaK M B PaJUaIbHOM HAIPABICHUAX.

Yucno y370B KpEIUIeHUs BEIOMpPAETCss MUHUMAaIbHO HeoOXoauMbIM. [Ipu pazme-
HICHUU Y3JI0B KpEIJICHUSI HE0OXOIMMO OOECIEYUTh CBOOOIHBIM TOCTYN K HUM IS
oOJierdyeHus MOHTa)Ka U JIEMOHTa)ka JIBUTaress. B psne ciaydaeB mpeaycMaTpuBaeTcs
HECKOJIbKO BapUAHTOB KPEIUUICHUs JBUIaTels, YTO PACLIUPSIET BO3MOXKHOCTbH €T0 HC-
MoJib30BaHusl Ha pa3nuuHbix BC (yHUBeEpcanbHas MOJBECKA).

CoenvHeHne y3JIOB IMOABECKM € CHIIOBOM KOHcTpykumeil BC ocymectBisercs
OOBIYHO C TIOMOINBIO IIAPHUPOB, OOECHEUMBAIOUINX CBOOOAHBIE TEMIIEPaTyPHBIC
pacIIMpeHus KopIyca JIBUraTelsl U MCKIIOYAIOIMe €ro HarpyxeHwe rnpu nedopma-
unn BC. B KOHCTpyKIIMM y3JI0B MOABECKH YacTO MPEIyCMATPUBAOTCA AMOPTU3H-

pyIoIue yCTpoicTBa, oOecreunBaroniie Buopouzossmuio ['T/I.



TEMA 2. BXOJHBIE YCTPONMCTBA ABUAIIMOHHBIX
TA3OTYPBEMHHBIX JIBUTATEJEN

2.1. HazHayenue u mapaMeTphbl BXOAHBIX VCTPONCTB

Bxoonvim ycmpoiicmeom 1I'T]] Ha3bpIBaeTCsl 4acTh ra30TypOMHHOM CHIIOBOM YCTaHOB-
ku BC, cocrosmias u3 Bo3ayx03a0OpHHUKA, CPEACTB €r0 PEryJMpOBaHMs U 3aLIUTHBIX
ycrpoiictB. Ha BC BXogHO€ yCTpONCTBO SBIISIETCS YaCThbIO MOTOTOHIOJBI (YCTPOKCTBA
JUTSL pa3MeEIIeHuUs IBUTATeNs ), T. €. BXoaHoe ycTporcTBo ['TJ[ — 3T0 4acTh KOHCTPYKITMH
BC, Ho nporiecc B HeM SIBIISIETCSI COCTaBHOM yacThio pabouero mporecca ['TI.

Bxonnoe yctpoiicTBo (Aud@y30p) CIyKUT A MOABOJA BO3IyXa K KOMIIPECCOPY
JIBUTATEJIS B KOJIMYECTBE, HEOOXOAMMOM JIJIsl €r0 HopMasibHOU paboTel. Kpome TorO,
B nosiere Iuddy30p CIOyXHUT Jjsi mpeoOpa3oBaHUs KMHETHUUYECKOM 3HEpruu Haoe-
TaroUIEro IMOTOKA B IOTEHIIMATIBHYIO SJHEPTUIO JIaBJICHUS.

VYBenM4EeHUE CKOPOCTEN MOJIETA MPUBEIO K MOBBIIIEHUIO POJIM BXOJHOTO YCTPOM-
ctBa. [Ipn 1O3BYKOBOM CKOPOCTH IIOJETA CKATHUE BO3AYyXa IMPOUCXOIUT B OCHOBHOM B
KOMIIPECCOPE, CTEIEHb MOBBIIMICHUS JABJICHUS BO BXOJHOM YCTPOWCTBE HEBeEJIMKa. B
9TOM CiIy4dae IIaBHBIMU 33J1a4aMH BXOIHOTO YCTPOMCTBA SIBJISIFOTCS IMOAAa4Ya BO3AyXa B
JIBUTaTEJIb C MAJILIMU NIOTEPSIMU U TOJTYYECHHUE HA BXOAE B KOMIIPECCOP PaBHOMEPHOIO
MOJISl CKOPOCTEH U JIABJICHHM 11 00€CTIeYeHUsI yCTOMUMBOM pabOThI KOMIIPECCOPA.

HpI/I CBCPX3BYKOBBIX CKOPOCTAX ITOJICTA CTAJIO BO3MOKHBIM 3HAYUTCIIbHOC ITOBLIIIC-

HYE JTaBJICHMs BO3/1yXa BO BXOIHOM YCTPOWCTBE 3a CUeT CKOpocTHOro Hamopa. [Ipu M,
> 4 TOBBIIICHUE AABJICHHUS BO BXOIHOM YCTPOMCTBE HACTOJILKO BEIHMKO, UTO 3(dek-
tuBHas pabota BPJ] MoxkeT ObITh 0OecriedeHa 6e3 cykaTus BO3IyXa BKOMIIPECCOPE.

BwMmecte ¢ Tem razoquHaMHuecKie MPOLEcChl B CBEPX3BYKOBOM an(dy3ope cymiect-
BEHHO YCJIOKHSIIOTCSI U B OOJIbILIEH CTENEHH BIMSAIOT HA TATy ¥ d3koHOoMU4YHOCTh ['T]I 1,
YTO 0COOEHHO BaYKHO, — HA YCTOMYMBYIO pabOTy KOMIIPECCOPA U IBUTATEINs B IIEJIOM.

K BxomubM ycTpoiicTBam aBuannoHHBIX ['TJ] mpembsBisercss psn TpeOOBaHUIA,
OCHOBHBIMU U3 KOTOPBIX SIBIISIIOTCSL:

— MAaJIbIC ITOTECPHU IMOJHOI'O AABJICHM BO34yXad B IIPOLICCCE €I0 IOABOAA K KOMIIPECCOPY,
— YCTOIZHHBOCTB mponecca TCUHCHUA BO3JyXa IIPpHW BCCX YCIOBHAX IIOJICTA U PCIKU-

Max paOOThI JBUTATEIS;
— PAaBHOMEPHOCTB ITOJIsI CKOPOCTEN U TaBIICHUM HAa BXOZE B KOMIIPECCOD;

— MUHUMAJIbHOC BHCITHEC COIIPOTUBJICHUC,



— BBICOKas NMPOU3BOAUTEIBHOCTh M BO3MOXKHOCTH PETyJIHPOBAHUS pacxoia BO3-
JyXa B COOTBETCTBHUHU C TOTPEOHOCTSIMU KOMIIPECCOPA;

— MUHUMAaJbHbIE Macca, TadapuThl, TPOCTOTA KOHCTPYKIIUH.

[Ipu skcrutyarauuu aBuannoHHbIX ['T/] Ha BXOX IBUrarens 4acto MomnaaaroT Io-
CTOPOHHHE MPEIMETHI (MEJIKHUE TBEPAbIC YACTHIIBI, JICA U T. I1.), KOTOPBIC MPUBOIAT K
HapyUIEHUIO0 padOTOCIOCOOHOCTH KOHCTpyKUMHU nBurarens. OTcroga cienyer, uTo
OCHOBHAs 3ajaya 3allUTHBIX YCTPOWCTB BO3MyX03a0OpHUKA — ITO TMPENOTBpAIlCHUE
MONaJaHus MOCTOPOHHUX MPEIMETOB B JIBUTATENIb TPU padOTe ABUTATENSI HA CTOSIH-
K€, P PYJICHUU U HA B3JIETE.

B 3aBHCHMMOCTH OT pacyeTHOM CKOPOCTH IOJIETA BXOJIHBIE YCTPOMCTBA COBPEMEHHBIX

BC nmompaznenstorcs Ha iBa OCHOBHBIX THIIA: 0038YK0OBble Y CEEPX38)KOBbIE.

2.2. JI03BYKOBbI€ BXO/JHbI€ YCTPOMCTBA

J103BYKOBBIE BXOJIHBIE YCTPOMCTBA HMCHOJB3YIOTCS TPHU JO3BYKOBBIX U HEOOJb-
ITUX CBEPX3BYKOBBIX CKOPOCTSIX mojieTa. OCHOBHBIM KOHCTPYKTHUBHBIM 3JIEMEHTOM
BXOJTHOTO YCTPOWCTBA SBJISIETCS BO3yX03a0OPHUK camojieTa. XapaKTepHOH 0COOcH-
HocThi0 [IBY sBnsercs mimaBHOE oOdepTaHUE BXOIHBIX KPOMOK BO3IyX03a00pHHKA,
HE0OX0oMMOe ISl TIPEIOTBPAILIEHUSI CPhIBA TOTOKA B YCIOBHUSX HECHUMMETPUYHOTO
00/TyBa BXOJHOTO YCTPONCTBA MPU MAaHEBPUPOBAHUH camoJieTa (IIpu KOCOM 00]1yBe).

Ha manpix ckopocTax mojera v mpu padoTe ABUTaTess Ha 3emiie, Korja CKOpOCT-
HOM Hamop Mall WM OTCYTCTBYET, BO3/yX BCAChIBA€TCSI BO BXOJIHOE YCTPOWCTBO W3
arMocQepbl 3a CYET pa3peKeHUs, BOSHUKAIOILIETO MIepel KOMIPeccopoM aBurarens. B
CBS3M C OSTUM MPUHUMAIOTCS CIELMaIbHbIE MEpbl 0€30MacHOCTH IS JIIOed u
oOecreynBaeTCsl YMCTOTA TUIOMAAKK BOMM3U BO3Myx03a00pHUKOB. [Lmomrams morre-
PEYHOTO CeueHHUs] CBOOOAHOM CTpyH BO3AyXa Mepes BO31yX03a0OpPHHKOM yMEHbIIa-
€TCsl, CKOPOCTbh MOTOKA YBEJIMYHMBAETCS, a €ro TeMIieparypa cHikaercs. Bo uzbexa-
HUE 00JIeZICHEHNS BXOIHbIE KPOMKH BO3[yX03a00pHHKA JIENAI0TCS 000TPEeBAEMbIMHU.

Ha Oompmmx ckoOpoCTSX moJeTa BO3AYX BO BXOIHOE YCTPOMCTBO IOCTYHAaeT
BCJIEICTBHE CKOPOCTHOTO Hamopa. B 3THX yCIOBHSX KOJIMYECTBO BO3/AyXa, MpUTe-
KaloIIero K BO3MyX03a00pHUKY, KaK MPaBUJIO, NPEBBIIIACT MOTPEOHOCTH JBUTATEINS.
[ToaTomMy u3 Haberaromero NOTOKa BO BXOJHOE YCTPOMCTBO BTEKAET CTPys C IUIONIA-
TIBI0 CEUCHUS, MEHBITICH, YeM IIIOMaah BXona Bo3ayxo3abopuuka. [lepen Bxomom BO

BXOOHOC YCTPOﬁCTBO momanab CCYCHUA CTPYH YBCINYUBACTCA, 4 CKOPOCTh IIOTOKA B
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Hel yMmeHbinaercs. [lpu 3ToM mpoHCXOauT mporecc MpeoOpa3oBaHUsi CKOPOCTHOTO
Hamopa B JaBiieHHe. JlanpHeilee TOPMOXKEHHE MOTOKA IMPOUCXOIUT B PACIIUPSIO-
IEMCs KaHaJle BXOJHOTO YCTPOMCTBA.

HauBbIlrogHemmM sIBISIETCS PEKUM MOBBIIIICHUS JTABJICHUsT BO3AyXa B CBOOOJI-
HOU cTpye (BHE BXOJHOIO YCTPOMCTBA), MPOUCXOIAIIMI Oe3 morepp Ha TpeHue. s
JIBY Ttaxoii pexxum obecrnieunBaercs npu Vi = 0,5V, [Ipu aTom okono 75 % cxarus
BO3/lyXa 3a CYET CKOPOCTHOTO Haropa MPOUCXOIUT B CBOOOAHOM cTpye (mepen BO3-
JTyX03a00PHUKOM).

CumTaercs 1enecoo0pa3HbIM KCIOIB30BATh MPOCThIC MO KOHCTpyKimu [ABY u
npy HEOOJBIINX CBEPX3BYKOBBIX CKOpocTsx mojera (10 M, = 1,5-1,6). IIpu oOTeka-
Huu JIBY CBEpX3BYKOBBIM IMOTOKOM Ha HEKOTOPOM PACCTOSIHUM IEpPEI BO3AYyX03a-
OOpHUKOM 00pa3yeTcsi CKauOK YIUIOTHEHHs (TOJOBHAsl BOJHA), B KOTOPOM IMPOMCXO-
IUT TOPMOYKEHHE TOTOKA W TOBBIIICHHWE NAaBJIEHUsA BO3ayxa. lleHTpanpHas 4acTh
TOJIOBHOM BOJIHBI MPEACTABISECT COOOM MPsIMOI CKaYOK YIUIOTHEHHUS, a TI0 Mepe yaa-
JeHust oT ocu Au¢dy30pa OH CTAHOBUTCS KOCBHIM, BBIPOXKIASICh HA JOCTATOUHOM Yy/a-

JICHUH OT OCH B BOJIHY cj1adboro BO3MYILICHUS.

2.3. CBepXx3BYKOBbI€ BXOJHbIE VCTPOHCTBA

[Tpu cxopoctu monera BC, mpeBbImaronieid ckopocTh 3ByKa, mepen [IBY o6pazy-
€TCSl TPSIMOM CKAa4OK YIUTIOTHEHHUsS. TOpMOXEHHE MOTOKAa Ha HEM COMPOBOXKIACTCS
JIOTIOTHUTENILHBIMHU TIOTEPSIMU TIOJTHOTO JIABJICHUS W POCTOM BHEINTHETO COTPOTHUBIIE-
HUSI BXOJTHOTO YCTPOMCTBA.

Hauyunas ¢ M, = 1,5-1,6, xorma moTepu MOJHOTO AABJIEHUS U POCT BHEIIHETO
COTIPOTHUBJICHUS BO3IyX03a00pHUKA CTAHOBATCSI 0COOCHHO 3amMeTHhIMH, HA BC  yc-
TaHABJIMBAIOTCS CBEPX3BYKOBBIC BXOJHBIE yCTpoicTBa. VX XapakTepHBIMU OCOOCH-
HOCTSIMH SIBJISFOTCSI 3a0CTPEHHBIE BXOJAHBIE KPOMKH BO31yX03a00PHUKOB U CIICIIHU-

ajbHasi OpraHu3alrs TOPMOKEHUS MMOTOKA.
B CBY TopMoxeHHe Haberaromero notoka OCyIIECTBISETCS B CUCTEME CKAauKOB

YIUIOTHCHUA, COCTOSIIHCﬁ N3 OAHOI'O HJIM HCCKOJIBKHUX ITOCICAOBATCIBHO PACIIOIO-
JKCHHBIX KOCBIX CKAYKOB W 3aMBIKAIOIICTO ITPSAMOIO CKa4dKa. HpI/I 9TOM Ha6era101111/n71
IIOTOK TOPMO3HUTCH OoJice MIaBHO U IMOTCPU IMOJHOIO JABJIICHUA B CHUCTCMC CKAYKOB

6y,ZIYT MCHBIIKMMMH, YCM IIPpU OJHOM IIPAMOM CKAYKE.



Cucrema CKayKoB YIUIOTHEHUS! (DOPMUPYETCS ¢ TIOMOIIBIO CIIEIUATBHO TPOPUIAPO-
BaHHOW MOBEPXHOCTHU, HA3BIBAEMOU nogepxHocmbio cocamus. OHA BBIIOIHIETCS B BUJIE
CTYINEHYaToro KoHyca (IIEHTPaJIbHOTO Tela) Wiu KiuHa. [Ipu 00TekaHuu MOBEPXHOCTH
CXKaTHsl CBEPX3BYKOBBIM TOTOKOM Yy €€ H3JIOMOB OOpa3yroTCs CKayKu YIUIOTHeHus. B
3aBHCHMOCTH OT PACIOJIOKEHHSI KOCBIX CKAYKOB OTHOCHUTEIBHO IUIOCKOCTH BXOZA pa3-

mnyatotr CBY BHeEIIHero, CMEIIaHHOTO ¥ BHYTPEHHETO cxxatus (puc. 2.1).

12

o L

a 9] B

Puc. 2.1. Cxembl cBepx3BYKOBbIX A1 Y30pOB:
a — auddy3op € BHELUHUM CxaTueM, 6 — andbdpy3op ¢ BHYTPEHHUM CXaTueM, B — audpdoy3op

CO CMeLLIaHHbIM CxXaTueMm; 1 — CTBOpKa; 2 — BHELLHWIA obTeKkaTenb; 3 — LieHTpanbHoe Teno

B CBY enewneco corcamus BCe KOCbIE CKAUKW YIUIOTHEHUSI PACTIOJIIONKEHBI MEPET
IJIOCKOCTBIO BXOZIa BO BHEWIHEM NOTOKE. B CBY cmewannozo cocamus 4actb KOCBIX
CKaYKOB PaCIOJIOKEHA Iepe]] MIIOCKOCThIO BXO/A, a JIpyras 4acTh — 3a IJIOCKOCTBIO
BXO/Ia BO BHyTpeHHeM kaHane. B CBY euwympenneco corwcamusi BC€ CKauKd YIIJIOTHE-
HUSI pacroJIOKEHbI BHYTPH KaHaA.

CBY eHnympeHnHeeo coicamusi TIPEACTABISIET cO0OM KaHal, mo (opMme HarmoMu-
Haromuii coruto JlaBans (Tak HaszbiBaeMoe «oOpareHHoe coruio JlaBans»). B cy-
KAKOLIEKUCS CBEPX3BYKOBOM YaCTH KaHAJIA MOTOK TOPMO3UTCS OO CKOPOCTH, PaBHOU
CKOPOCTH 3ByKa B ropiie¢ kKaHayia. TopMOXKEHUE MPOAOKAETCS B PACHIMPSIOLIEHCS
JI03BYKOBOM 4dacTu kKaHaja. CBY Takoro Tuma mmMeeTr mpoCTyr0 KOHCTPYKIHIO, MAJIOe
BHEIIIHEE COMPOTUBIIEHHUE U XOPOIIHME XapaKTePUCTUKU HA PaCUeTHOM pexuMe pado-
Thl. OIHAKO MIPU OTKJIIOHEHUH OT PAacyETHOro pexkuma U mpu BeiBoje CBY Ha 3TOT
pexum (npu «3anycke» CBY) HeoOXomumo peryiaupoBaHUE IUIOLIAAM TOpiia, 4To
Tpebyer ycinoxHeHuss koHCTpykiuu CBY. B CBY cmewannozo cowcamus BO3IyX
C)KMMAETCS KaK JI0, TaK W TMOCJe BXO/a, IPU dTOM BHYTPEHHHUI KaHal paboTaeT, Kak
CBY BHYTpEHHETrO0 C3KaTHusl.

CBY cmenmaHHOro U BHYTPEHHETO CHKATHUSI IPOXOAST CTAAUIO ONBITHOM JOBOJKH.

B nacrosmiee BpCMs HaAIlJIM ITPAKTHYCCKOC IMPHUMCHCHUC TOJBKO CBY BHemHero
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CKaTHsl, KOTOpPbIe UMEIOT Majioe JIOOOBOE COMPOTHUBIICHUE, XOPOIIIO paboTaloT Ha He-
PACUETHBIX PEKUMAaxX, MPOCTHI B PETYIMPOBAHUHU, HAJCKHBI B AKCILTyaTanuu. OTin-
YATEIbHOU 0co0eHHOCThI0 CBY BHelIHEro ckatus SBISIETCS TO, YTO KaK TOJIBKO
IIPONaJaeT BO3MYIIAIOLIEE BO3ACHCTBUE, TEUEHUE BO3JyXa BHOBb CTAHOBUTCS pac-
yeTHbIM. CBoiicTBO CBY aBTOMarndecku BO3BBpAIIATHCA K PACUYETHOMY TEUCHHIO

HAa3LIBACTCA a6mo3anyCKom.

PaGora cBepX3ByKOBOIr0 BXOJHOT0 YCTPOHCTBA BHEIIHETO CKATHUS

Ha paCdY€THBIX PCKUMaX

[Ipn oOTekaHUM CBEPX3BYKOBBIM MOTOKOM MOBEPXHOCTH CXKAaTHs MEPBBIA KOCOM
CKauOK OTXOAMUT OT BEpPUIMHBI KJIMHA MOJA YIVIOM 01 K HampaBiIeHHIO HaOeraromiero
NoTOKa Bo3ayxa. Ha ckauke ymiaoTHEHHsS NMOTOK MOBOpavYMBaeTCs Ha yroi [1, JaBie-
HUE B HEM CKaukoOOpa3HO YBEJIMUYMBAETCS, @ CKOPOCTh YMEHBIIAETCs, OCTaBasACh
CBEpx3BYKOBOM. [Ipu BcTpede moToka ¢ BEpIIMHOI BTOPOW CTyNEeHH KIMHA 00pa3yer-
Cs1 BTOPOM CKa4yOK YIUIOTHEHHs IIOJ yIVIOM HAakJIOHA op. Ha 3TOM ckauke mpoucxonsar
OYEpPENHON MOBOPOT MOTOKA BIOJb ITOBEPXHOCTH BTOPOM CTYIIEHU KJIMHA, YMEHBbIIIE-
HUE€ €0 CKOPOCTH M ITOBBILIIEHUE JaBieHus B HeM. [lepexon cBEpX3BYKOBOIO IOTOKA
B JI03ByKOBOM IIPOMCXOAMT B 3aMBIKAIOLIEM CUCTEMY IPSIMOM CKaudKe YIIJIOTHEHUS.
Yucno M notoka mepes NpsMbIM CKaukoM OOBIYHO HE TpeBbliiaet 1,4, mostomy uH-
TEHCUBHOCTb CKayka U 00yCJIOBJIEHHBIE UM ITOTEPU HEBEJIUKH.

CBY paccuuTsiBaeTcsi Ha onpezaeneHHoe yucio M Haleraromero noroka. Oobu-
HO OHO BBIOMpaeTcsi OMU3KUM K MakcUMaibHOMY unciy M monera. KonmuectBo ko-
CBIX CKAayKOB YIUIOTHEHUS, YIVIBI YCTAaHOBKM OTIEJIBHBIX CTYIIEHEH IOBEPXHOCTH
CXKaTHsl M MX MPOTSHKEHHOCTh MOAOHUPAIOTCA TAKUMH, YTOOBI MOIYYUTh MUHUMAJb-
HbIE€ TIOTEPYU MOJIHOIO JABJIECHUS U C(POKyCHpPOBATh KOChIE CKAUKU Ha MEpPETHEN KpOoM-
Ke BO3ayxo3abopHuka. [Ipu sTom obecrieurBaeTCs MakCcUMajibHas MPOMYCKHas CIIO-
cOOHOCTh U MUHUMaJIbHOE BHEIlIHEee conpoTuBieHue CBY.

JlanpHenmee NBUKEHHE ITOTOKA IPOUCXOAUT BO BHYTpeHHeM KaHane CBY. Ka-
HaJl MMEET CY)XKaloIMHCAd W pacuMpsoummiics ydyacTku. Takas ¢opma mpoTOYHOU
YaCTH KaHAJIA IMO3BOJSET Pa30rHAaTh JO3BYKOBOM IMOTOK B CYKAIOWIEMCS YYacTKE 10
CKOPOCTH 3BYyKa, a 3aT€M B PaCIIUPSIOMIEMCS y4acTKe J0 HEOONbIIONW CBEPX3BYKOBOM

ckopoctu. CBepX3ByKOBasl 30HA TEUCHHSI B PACHIMPSIIOLIEMCS yYacTKE KaHalla  orpa-



HUYUBACTCA 3aMBIKAIOIIUM IIPAMBIM CKaQYKOM YIIJIOTHCHMS. OTa 30Ha JalumiacT CHucC-
TEMY BXOAHBIX CKaYKOB OT BO3MYHIAOIIUX BOSI[efICTBHﬁ CO CTOPOHBI ABHUIATCIIA,

CKOPOCTb PAcCIIpOCTPAaHEHUST KOTOPHIX HUKE CKOPOCTH TTOTOKA B CBEPX3BYKOBOM  00-

nactu. Pasmepsr C33 3aBUCAT OT JaBlieHUs BO3ayxa Ha Bbixoje u3 kaHaima CBY. C
YMEHBITICHUEM JTOTO JIaBlieHUs (MIPU yBEJIWYEHUU PEKUMA pabOTHI ABUTATENS) MPO-
TsKEHHOCTh C33 M CKOPOCTh BO3[yXa B HEM YBEJIMYMBAIOTCA. 3aMBIKAIOLIIUN CKavyOK
MepeMeniaeTcsi BHU3 MO TOTOKY M CTAHOBUTCS 0OJiee MHTEHCUBHBIM, YTO BJIEUET 3a
coboli yBeIMYEHHE MOTEph IMOJHOTO AaBieHus. CUcTeMa e CKa4KOB Ha BXOJIC B
audy30p MpH STOM HE HAPYIIAETCS.

[Ipu yBenmueHum mpotuBomaBieHus 3a AU y30poM (TIPU CHUIKECHUU PEKUMA
paboThl IBUTATENsl) MPSIMOM 3aMBIKAIOUIUN CKAUYOK MEPEMEIaeTCs BBEPX IO MOTOKY,
CTAHOBUTCSI MEHEE HMHTEHCUBHBIM, W MPOTHKEHHOCTh (C33 yMeHbIIaeTcs, MOTepu
MOJTHOTO JaBJI€HUS B KaHalle cHWxaroTcda. [Ipu s3ToM, nmoka coxpansiercst C33, cucre-

Ma ckaykoB Ha Bxojxe B CBY Takxe ocraeTcsa HEU3MEHHOM.

Pa6ora CBEPX3BYKOBOI'0 BXOHOI'O yCTPOﬁCTBa BHCITHCEI'0 C:KaTUHA

HA HEPaCYeTHBIX PeKUMAX

OcHOBHBIMH (paKTOpaMH, OKA3bIBAIOIIMMH BIMSIHHEC HA KAPTUHY TCUCHUS HA BXO-
ne u BHyTpu kaHana CBY, sBIsIOTCS CKOpOCTH MOJIETa CaMmojeTa U PeXUM padoThl
neurarenias. Ha pacuetHom pexume pabotel CBY pacxonbl Bo3nyxa 4epe3 BXOAHOE
YCTPOMCTBO M KOMIIPECCOP JABUTraTENsl COMIACOBaHbI U 3a ropiioM kanaina CBY ume-
€TCsl CBEPX3BYKOBas 3alllMTHAS 30HA.

Bo3znetictBue pexxuma pabOThI ABUTATENS MPOSBIAECTCS Yepe3 W3MEHEHHE JaBiie-
Hus Ha BeixoJie U3 CBY. YMmenblieHue 000pOTOB JBUTATENs BCETJa COMPOBOKIACTCS
MOBBIIIEHUEM MPOTUBOJABIEHUA U yMEHbIIeHueM mnpotrskeHHoctr C33. Ilpu ompe-
JNEJIEHHOW CTEeneHu ApoccenupoBanus asurarenss C33 3a ropiaom kanana CBY ucue-
3aeT. [IoBBIlLIEHHOE JaBJIEHUE HA BBIXOAE U3 KaHalla, NEpPEelaBasich MO JI03BYKOBOMY
MOTOKY, pa3pylIaeT CUCTEMY CKAYKOB Ha BXOJE B BO31yXx03a00pHUK. Bo3HHKaeT He-
yCTOWYUBBIN pexuM padbotel CBY (mommnax).

Ilomnasxe nipencrasisger coO00l HEYCTOMYMBBIN MPOLIECC TEUEHHS BO3yXa B KaHa-
ae CBY, nposiisitoinuiics B Buae Hu3kouacToTHbIX (5—15 I'r) kosieOanuit naBieHus u

pacxoza Bo3ayxa. Ha mpakTrke 3T0 MpOUCXOIUT, KOTJIa 10 KAKUM-TH00 MPUYUHAM
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daxTuueckuii pacxon Bo3ayxa depe3 CBY okaspiBaeTcs Oosbllie MOTPEOHOTO st
JBUTATENsl Ha JaHHOM pexuMe paboThl. B ycrmoBUsSIX SKCIUTyaTalluu ABUTATENCH
nomnax CBY Henomyctum.

VYBenuueHre o00pOTOB JBUTATENSI BCEIa COMPOBOXKIACTCS CHIDKEHUEM MPOTHUBOIAB-
JICHUS M yBEIM4YeHUeM TpoTsbkeHHocT C33, ckopocTtH notoka B kaHaine CBY u uHTeH-
CHUBHOCTH NIPSIMOTO CKauka YIUIOTHEHHMs, 3aMbikaromero C33. UpeamepHoe MOHMKEHUE
MPOTUBOJIABICHUSI OyJIET MPUBOAUTH K OTPHIBY MOTPAHUYHOIO CJIOSI U3-TIOJT OCHOBAHUS
3aMBIKAIOIIET0 CKauka W HeycroiuuBod pabore CBY, HaszwiBaromieics «3ymom». Ha
MPAKTUKE ATO TPOUCXOAWT, KOTJa MO KAKUM-THOO TpuYrHaM (PAKTUIECKHA pPacxof
Bo31yxa uepe3 CBY oka3bIBaeTCsi MEHbIIIE NOTPEOHOTO JIJIs IBUTATESI.

«3y0» mpeAcTaBiIsieT cOO0M HEYCTOMYUBBIN MPOIIECC TEYEHHS BO3/lyXa B KaHaje
CBY, nposBismomMiAcsS B BHUJIE€ BBICOKOYACTOTHBIX MyJbCalluid MOTOKAa. Bo3Hukaro-
IME MPU «3y/I€» BHICOKOYACTOTHBIC KOJICOAHUST OKA3bIBAIOT HEMPHUATHOE (PU3HOIIOTH-
YeCcKoe BO3ACiCTBHE Ha nuioTa. [lynbcanmu gaBiaeHus BO3AyXa CHHKAKOT 3arac yc-
TOMYMBOCTU KomIpeccopa. Ho «3ym» MeHee omaceH, 4eM IMOMIIaX, U MOMKET
JOMYCKAaThCsl B DKCIUTyaTalldd HA HEKOTOPHIX PEXKUMax B IIEJIIX MOBBIIICHHS 3amaca
ycToHuuBOCTH 10 nomnaxy CBY.

Takum oOpazom, Heperynupyemoe CBY He oGecrnieunBaeT HaaexHyI0 U 3Pdek-

TUBHYIO pa0bOTy JBUTATENs BO BCEM JHAMa30He ero pabouux pekuMOB.

PeryaupoBanue cBepX3ByKOBOI'0 BXOHOI'0 YCTPOCTBA

I'eomerpuss CBY onpenensercs Ha pacdeTHOM PEKUME, B Kau€CTBE KOTOPOTO IIPH-
HumatoT roniet BC Ha smenone (Boicota (Hyp) 1 ckopocTh (Vip) Kpeicepekoro monera).
Bce ocranmbnbie pexumMbl pabotel CBY, B ToM uncne npu B3jiere, HabOpe BBICOTHI, CHU-
KEHUHU W 3aX0/ie Ha MOCAJKY, SABJSIOTCS HEpacueTHbIMU. YmpanieHue padoroii CBY nHa
HEpaCUYETHBIX PEKUMAX SIBISETCSI OCHOBHOM 3aJa4eli CPEJICTB €ro perylnupoBaHusl.

PerynupoBanue CBY ocymectBusercsa s conmacoBanus CBY u kommpeccopa
JBUTATEJIA 0 pacxoly BO3AyXa IIPM MUHUMAJIbHO BO3MOYKHBIX BHEIIHEM COIPOTHB-
JICHUH, TOTEPSX MOJHOTO NaBJIEHUS M JOCTATOYHBIX ISl HAJECKHOM SKCIUTyaTalluu
3amacax yCTOMYMBOCTH.

[IpoGnema cormacoBanus pacxogoB Bozayxa CBY u xomrmpeccopa aBuratesns
BO3HHMKAET NpU OONBIIMX CKOpocTax mosieta (M > 1,5). Tlpu MEHBIIUX CKOPOCTSIX

I10JICTa COINIaCOBAHUEC OCYIICCTBIISICTCS AaBTOMAaTHYCCKHU . 00 ABUTATCIIb «IIPOCAChI-



BaeT» uUepe3 BO3AYX03a0OPHUK POBHO CTOIBKO BO3/AyXa, CKOJIBKO HEOOXOTUMO st
pabouero npoiiecca, 100 JUIIHANA BO3IYyX MOXKET «OTBEPHYTH» BO BHELIHUM IMOTOK
nepes BXOIOM B BO3/1yX03a00pHHUK.

CyuiecTByeT HECKOJIbKO croco6oB peryaupoBanus CBY. OcHOBHbIM criocoOoM
peryaupoBanust ocecumMmerpuuHoro CBY sBisiercst oceBoe mepeMelleHue IeH-
TpaJIbHOTO Tena (KoHyca). Ha B3jeTe u B mojeTe ¢ Majol CKOPOCThIO TyTeM  Iepe-
MEIICHHSI HEHTPAJIbHOIO Tejla BHYTPh YBEIMUUBACTCS IJIOLIA/(b POXOJAHOIO CEUEHUs
Ha Bxoje B Bo3ayxoszabopHuk. Eciam mpomyckHas cnocooHocth CBY octaercst He-

I[OCTEITO‘IHOIZ, K KOMIIPECCOPY ABUTATCIIA ITOABOANUTCA JOIMOJTHUTCIIBHOC KOJIMYCCTBO

BO3/lyXa 4Y€pe3 CTBOPKH, pacoiokKeHHbIe 3a ropioMm kaHana CBY. Jlns npenorspa-
mienust nomnaxa CBY npu Gosbimiux yuciax M mojieTa yMEHbIIIAIOT TPOXOAHOE Ce-
YEHUE MyTEM MEPEMEIICHUS LIEHTPAIBHOIO Teja Brepen. JlOmomHUTENBHO U3NUILIHUN
BO3[yX MOXET ObITh BbINYIIEH U3 KaHaita CBY ¢ momolpio CTBOPOK, OTKPHIBAEMBIX

B IIPOTUBOIIOJIOKHYIO CTOPOHY.

Puc. 2.2. Cxema perynupyemoro CBY BHelLHero cxartus:

1 — cTyneH4aTblii KOHYC; 2 — BHELLHWI 06TekaTenb; 3 — OkHa; 4 — CepBOMOpLLEHb

VYhpapneHre NOABUKHBIMU 3eMeHTaMu KOHCTpykuuu CBY ocymiectBisercs: aB-
TOMAaTU4ECKUMM CUCTEMaMHU. B yCIIOBUAX 1OJIeTa OTKA3bl 3TUX CUCTEM HE HUCKIIIOYa-
IOTCS1, TIO3TOMY MUJIOT 00sI3aH MEPUOANUYECKH KOHTPOJIMPOBATh UX paboTy MO CHelu-
albHBIM yKazarelasiM M Ha ciyX. Ocoboe BHHMMaHue TpeOyercs NMpu W3MEHEHUU
pexuma paOoThl JBUTATENs, Pa3roHe, TOPMOXKEHUH U MaHeBpupoBaHuu BC. YuuTsl-
Basi BaxxHoe 3HaueHue CBY mis obecrnedeHus yCTOWUMBOW pabOThl CUIJIOBOM yCTa-
HOBKM B LIEJIOM, MpEeAyCMaTpHUBarOTCs IyOnupyroue cucreMbl ynpasieHus CBY
(pyuHasi, aBapuiiHasi), KOTOpbI€ UCIOJB3YIOT B ClIydae OTKa3a OCHOBHOW aBTOMaTuye-

CKOU CUCTEMBEI.
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TEMA 3. KOMIIPECCOPBI ABUAIIMOHHBIX
TA30OTYPBUHHBIX JIBUTATEJIEN

3.1. Tunel ¥ cXeMbI KOMIIPECCOPOB

Komnpeccop npenHazHadeH Ui NOBBILICHUS JABJICHUS BO31yXa U IOJAYM €0 B
kamepy cropanus. C TOYKH 3peHUs] SHEPreTHUECKUX MpeoOpa3oBaHUd, KOMIIPECCOP
I'THI npencrapisieT coO0M JOMATOUHYIO MAIIMHY, B KOTOPOW 3a CUET BHEITHEH Mexa-
HUYECKOH pabOThl OCYIIECTBIISETCS CKaTUE BO3LyXa U €ro 0CEBOE IePEMEIICHHUE.

Tara (MOIIHOCTB) M TOIUIMBHAsA 3KOHOMHYHOCTH ['T]I, ero pecypc u radbapuTsl
CUJIOBOM YCTAHOBKHM B 3HAUUTEJIBHOW CTENEHU 3aBUCAT OT TUNA U KOHCTPYKTHBHBIX
ocobeHHOCTel komnpeccopa. B aBuanmonnsix ['T]] Hanuwm npuMeHeHre KOMIIPECco-
PBI IByX OCHOBHBIX THIIOB: IIEHTpOOEXKHbBIE U OceBble. B yenmpobesxcnom xomnpec-
cope OCHOBHOE JIBIDKEHHE BO3/yXa IPOMCXOAUT B paauaibHOM HaIIpaBICHHUH, B Oce-
60M Komnpeccope — B OCEBOM HampasieHuu. KpoMe Toro, mHoraa IpUMEHSIOTCA
OUACOHAIbHBIE KOMNpeccopbl W KOMOWHHPOBaHHbIC (oceyenmpobeschvle, Ouazo-
HanvbHo-ocesvie). DPHEeKTUBHOCTh pabOThl KOMITPECCOpPa, YPOBEHBb €0 KOHCTPYKTHB-
HOTO COBEPIIEHCTBA XapAKTEPUIYIOTCS CIEAYIOIMMU MapamMeTpaMu:

1. Cmenenwv nosviwenus oasnenus 6030yxa B KOMIIPECCOPE, KOTOPast, KaK MpaBuU-

J10, OIIPEIEISAETCS O MOJIHBIM MapaMeTpaM (TapamMeTpaM TOPMOKEHHUS):

*
*
P1

*

B xomnpeccopax coBpemennbix I 'TJ] e mocturaer 25-30 u Gomnee. Takue BbICOKHE

3HAUEHUS T, TPUMEHSIOT JIsl YIyUIIECHHs TOITLUTMBHONM YKOHOMUYHOCTH IBUTATENCH.
2. Maccosbtii cexynonvtii pacxoo o30yxa (Gg), onpeaesioni MPOu3BOAUTEIb-

HOCTB KOMIIpEccopa.
3. Koagpuyuenm nonesnozo oeticmsus (), OlleHUBAIONINI FA30IMHAMHYECKOE
COBEPIIICHCTBO KOMITPECCOPA.

K xommnpeccopam coBpeMeHHBIX aBUaIMOHHBIX [ TJ] ipeapsaBisercs psa Tpedo-
BaHUM, OCHOBHBIMH 13 KOTOPBIX SBJISIOTCS:

— obecrieueHne 3aJaHHbIX BednH G, 1 T, TPH BBICOKHMX 3HAYEHUSX & Ha Bcex

pexumMax paboThl;



— YCTOP'I‘IHBaSI pa60Ta B IIKMPOKOM AHUAIIA30HC HM3MCHCHHA PCIKHNMOB pa60TI>I JABH-

rareia, CKOpoCTH M BBICOTHI ITOJICTA,

— MaJible TabapuThl U BEC.

B Oosnblieii cteneny 3TuM TpeOOBaHUSAM OTBEYAIOT OCEBBIE KOMIIPECCOPBL, y KO-
TOPBIX TIPH 3aIaHHOM pacxojie Bo3ayxa radaputel U Bec MeHblie, a KIIJ] Bele, yuem

y APYTUX THUIOB KOMIIPECCOPOB. ITUM OOBSICHACTCS UX MPEUMYIIECTBEHHOE MTpUME-
HEHHE B COBpeMeHHbIX aBUalMOHHBIX ['TJ[. [leHTpoOexHbIe U JUaroHaJIbHbIC KOM-
MPECCOPBI, MPOCTHIE U KOMITAKTHBIC, MOTYUYUIU JOCTATOYHO IMIMPOKOE MPUMEHEHUE B
BCY. OceueHTpobOexHble KOMIIPECCOPHI Yallle MPUMEHSIIOT B JBUTATENSX BepTOJIe-
TOB CPEIHUX MOLITHOCTEHU.

Ocesvie Komnpeccopbl, KaK TPABUIIO, SIBISIOTCS MHOTOCTYIEHUYATbIMH (OT 5—6 10
15-17 cryneHeit), T. K. CTENICHb MOBBIIIICHHS AaBICHHS B OAHOM CTYNeHH (TTe;)  COCTaB-
astet 1,2—1,4, motpeOHast JKe CTENCHb MOBBIIICHHS AaBlIeHUs (TT,) 3HAYUTETBHO OOJIbIIIE.

[poriecc cxxarus Bozayxa B MHorocTyneHuaroM OK coctout u3 psaa nocnenoBaresib-
HO TIPOTEKAIOITUX MTPOIIECCOB CHKATHS B €10 CTYyIEeHsX. [103ToMy /17151 TOSICHEH S IPUHITUITA

pabotsl MHOTOCTYTIeHUaroro OK gocTatouHo paccMoTpeTs paboTy OTHOM CTYTICHH.

3.2. CxeMa ¥ NPUHIIMI PA0OTHI CTYIIEHH 0CEBOT0 KOMIIpeccopa

Pabounmu snementamu OK sBIISTIOTCS Yepemyronpecs: MeXIay co0oil B OCEBOM Ha-
MIPABICHUM PSBI TIOABIKHBIX (PaOOunX) M HETOIBIKHBIX (HAMPABIISIONINX) JIOTATOK.
Kaxnpiii psin pabodrx J0MaTok BMECTE C HECYITMM UX 3JIEMEHTOM POTOpa (IMCKOM HITH
4acThio OapabaHa) Ha3bIBACTCS pabouum Koiecom, Kaxmplid psii HETIOJBIKHBIX JIOMATOK
Ha3bIBACTCS Hanpasnaowum annapamom. Padbodee kome-
CO BMECTE C YCTAHOBJICHHBIM 32 HUM HAITPABJISIFOIINM art-
apaToM 00pazyroT CMyneHb 0CeB020 KOMNpeccopd.

Ha puc. 3.1 noka3zana cxema crynenu OK, a Ha
puc. 3.2 — pemetku npoduieit nonarok PK u HA, ko-
TOpbIE TOJY4YaloTCs, €CIM pacceub CTYNEHb LMIUHI-

PUYECKON MOBEPXHOCTBIO C PAUyCcCOM I U pa3BEpPHYTH

MOJIyY€HHOE ceueHue Ha miockocth. dopma npoduiieit

nonatok PK u HA BeiOupaeTcs Takoi, 4to oHU  0oOpa-

3YIOT PACIIUPSIONIMECS MEXKIIOMATOYHbIE KaHAbI. Puc. 3.1. Cxema ctyneHm OK



Boznymssiii motok Bo3AeicTByeT Ha Jionarky PK, 3acTaBisioiyto ero u3BMeHUTh
HaMpaBlICHUE JBIKEHHUS, C a’spoAuHamMuueckod cuioit P. OceBas cocTapisioas
aToM cuitbl (P,) BOCIIPUHUMAETCS MOIIMITHUKAME POTOpa KOMIIpEccopa M MepeaacTcs
nanee Ha kopnyc nsuratens u Ha BC. OkpyxHas coctaBnstomias (P,) co3gaer mMo-
MEHT, HarpaBieHHbI npoTuB BpaieHuss PK. Jlng ero mpeononenus xk poropy OK
MPUKJIAABIBAETCS COOTBETCTBYIOUIUHN KPYTSAIIMI MOMEHT OT ra30BOM TypOUHBI.

CornacHo TpetheMy 3akoHy HbroToHa, nomarka PK BozgeiicTByeT Ha BO3HYIIHBIM
MOTOK ¢ cuioit Q = P, HO HampaBlIeHHOW B IPOTUBOMOJIOKHYIO CTOpOoHY. Ee oceBast co-
crapiitomas (Q,) mporaikuBaeT BO3AyX BIOJb MPOTOYHOM YacTu ABHUratess. B pesyis-
tare Ha Bxojae B OK mpu pabote aBuraresns Ha 3eMj€ U MPU MAJBIX CKOPOCTAX IMOJieTa
co3naercs MOHWKEHHOE JlaBjieHue, odecneunBatoiiee nocryrienue k OK armocdepHo-
ro Bo3ayxa. OkpyxHas cocrapistomas (Q,) obecreunBaeT 3aKpyTKy OTOKAa B CTOPOHY

BpanieHus PK.

cs_‘f

Puc. 3.2. PeweTtku npodunen nonatok PK (a) n HA (6)

B pacmmpsiroruxcst MexionaTouHbix kaHanax HA aOcomoTHas CKOpOCTh BO3IY-
xa ymeHpaerca ot Cy 1o Cs, npuMepHo paBHOU Ci, a IaBICHHE YBEJIUYHUBAECTCA 10
p3. Takum oOpa3om, TOMOTHUTENbHAS KHHETUYECKAsl SHEPTUsl, COOOIEHHAsT BO3IYXY
B PK, ucnons3yercs B HA mis ganpHeimiero mnosbllieHUsT AaBieHUs. OTHOILIEHHE
MOJIHOTO JIABJICHUS BO3/1yXa HA BBIXOJIE€ U3 CTYIEHH K MOJHOMY JIaBJIICHUIO Ha BXOJIE B

CTYIICHb Ha3bIBACTCs CTCICHBIO IIOBBIMICHUS AaBJICHUA B CTYIICHH:

*
* _ P3
LN

nK
P1



3.3. MHOrocTynmeH4arbie 0CeBbIe KOMIIPECCOPbI

Ilo mepe nBwxeHMs BO34yXa OT CTYIEHHU K CTYIIEHU IOBBIIIAKOTCS AABJICHUE U IUIOT-
HOCTb BO3/lyXa, 4YTO B COOTBETCTBUU C YPaBHEHHEM pacxofa (OIMHAKOBOTO JJIsl BCEX CTy-
TMIEHEN) JTOJDKHO COIMPOBOXKIATHCS YMEHBIIIEHUEM JIMO0 TUTIOIMIAAN KOJIBIIEBOW MPOTOYHOM
gactn kommpeccopa (F), mibo oceBoit cocrapmsromei ckopoctd  (C,). B BbImOMHEHHBIX
KOHCTPYKIMSX OOBIYHO OIHOBPEMEHHO yMmenblatorcs u F, u C,. Ymensiienue F, co-
MPOBOXK/IAIOIIEECS] YMEHBIIIEHHEM JUTUHBI JIOTIATOK, MOXKET OBITh OCYILIECTBIEHO C TIOMO-
IIbIO YBEIMYEHUS €€ BHYTPEHHETO JUAMETPA UM YMEHBLIEHUST HAPYKHOTO TMaMETPa.

Jlia obecnieueHuss HEOOXOIMMOTO yIvia HaOeraHWsl BO3AYLIHOIO MOTOKa Ha JIO-
natku PK nepsoii crynenn OK nepen Heit ycranaBnuBaetcsst BHA,  koTopblit MoxeT
OBITh YPABIISIEMBIM.

OcHoBHBIE TapameTpbl MHoOroctyneHyatoro OK cBsi3aHbl ¢ MapameTpamMu €ro
CTYIIEHEH CIEYIOIUMH COOTHOLICHHUSIMMU:

— CTCIICHD ITIOBBIIICHUA JaBJICHUA:

*

* I(* *
7T :_*:TCCT.].RCT.Z"'T[
B

*

K CT.Z!

rae Z — uucno cryneHeit OK. B coBpemennsix ['T/] m, = 25-30 ubomnee;

— aguabarueii KI1/ kommpeccopa:

* Laz[.K

(:all.K = !

L

K

rie L. «— annabarHas paboTa cikaTus Bo3ayxa B kommpeccope; L= > L. — pabora

BpanieHus Bana OK, paBaas cymme padot Bpamienusi PK Bcex ero cryneneil.

3.4. Oco0eHHOCTH PAd0THI CBEPX3BYKOBOM CTVIIEHH 0CEBOI0 KOMIIPECCcopa

OmnuM U3 TpeOOBaHUM, MPEABABISAEMBIX K KoMIIpeccopaM aBuanuoHHbIX ['T]I,
ABJISIIOTCA MX Malible pa3Mepsl U Bec. M3 ypaBHenus pacxona G, = FCyp cienyer, uro
st nonmydenus OK manbIx AuaMeTpalibHbIX pa3sMepoB Mpu 3ajaHHoM G, HeoOXoau-
MO YBEJIMYUTH O0CEBYIO CKOpocTh Ha Bxozae B PK. Jlns ymensmenus qmunasl OK HeoO-
XOAUMO YBEJIMYUTH HAIIOPHOCTh CTYTIEHEH.

JI1s mosmydeHust BBICOKMX 3HAYEHUM CTEIIEHEHN NOBBIIECHUS JABJICHUS B CTYIICHSIX ITy-
TEM YBEJIMUEHUSI OKPYXHBIX CKOPOCTEH MPU OTHOBPEMEHHOM obOecrieueHnn 0ombimx Gy

CCOXpaHeHHneM A0cTaroyHO BbICOKMX KIIJI mprMEHsI0TCS CBEPX3BYKOBBIE CTYIICHHU.
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Ha npaxtuke Hambosee 4yacTo MPUMEHSAETCS CBEPX3BYKOBasl CTYINEHb, COCTOSIIAS
u3 csepx3BykoBoro PK u noseykoBoro HA. Ilepennsss yacte npoduiis Jionmatku
cBepx3ByKOBOro PK BBINOJHSETCS KIMHOBUIHOW, Ui TOTO 4YTOOBI BO3HUKAIOLIHME
CKaUKM YIJIOTHEHUS] UMEIN HEOONbIIYI0 HHTEHCUBHOCTh U HE BBIXOAMIIM 32 HPEAEIIb
MEKJIONATOYHbIX KaHajoB. [lepenHss yacTh CIMHKM pabOvell JIOMATKU BBINOJIHAETCS
NpsIMOJIMHENHOM, coBnaaarouiel ¢ HanpasieHueMm ckopoctu Wi. Kanan 3a npsimbiM
CKa4KOM JOJDKEH MMETh HE3HAYMTENIbHOE PacIlUpEeHUE BO M30€KaHWEe OTpbIBA MOTO-
Ka OT CTEHKH (YMEHBIIEHUS MTOTEPD ).

CBepx3ByKOBOH MOTOK B KaHaiax PK mpeBpaiaercs B A03BYKOBOM, MPOWIs 4de-
pe3 ImpsIMOM CKauOK YIUIOTHEHUS (WM Yepe3 CUCTEeMY CKaukoB). CTeneHb MOBBIIIIE-
HUSI JABJICHUSI BO3IyXa B CKAUKe YIUIOTHEHUS (To) OMPEAENISIeTCS] OTHOMICHUEM JaB-
JIEHUS BO3/yXa MOCJIE CKAaYKa K JABJICHUIO J10 CKaydKa.

IlocTaHOBKa CBEPX3BYKOBOM CTYIIEHM IO3BOJISIET YBEJIMYUTH OCEBYIO CKOPOCTH HA

Bxoie B Komripeccop a0 220-230 m/c. [Ipu 3ToM yaaeTcs: 3Ha9UTeTHbHO YMEHBIIIUT 1a-
METp W BEC JIBUTATEIIS TIPH 33JaHHO# ero Tsre. [Ipy J0mycTHMBIX 110 YCIIOBHSM TPOYHO-

CTH JIOTIATOK OKPY>KHBIX cKopocTsX, paBHbIX 400 m/c, m mpuemnembix KIT/[ B cBepx3By-
KOBOM CTYIEHHM MOXHO TMONYYHTh T 10 2. Kpome Toro, mpu MOCTAaHOBKE MEPBOiA
CBEPX3BYKOBOH CTYNEHH, paOOTAIOIICH ¢ OOJBIION OKPY)KHOM CKOPOCTBIO, TOSIBIISICTCS
BO3MOYKHOCTB CO3/IaTh CJICTYIONINE 3a HEW JTO3BYKOBBIC CTYIEHH C OOJBIIONW HAIOPHO-
CThIO. DTO OOBSICHAETCS TEM, YTO BO3AYX 3a MEPBOM CTYNEHBIO WMEET IMOBBIIICHHYIO
TEMITePaTypy, COOTBETCTBEHHO OOJIee BHICOKOE 3HaUeHHE OyIeT MMETh CKOPOCTh PacIpo-
cTpaHeHus 3ByKa U npu My < 1 momyctumblie 3HaueHns Wiu U oka3biBaroTCst OOIBIIHN-

M. [Ipy 5TOM yMEHBIIIAIOTCS YHUCIIO CTYTIEHEH 1 001 BEC KOMIpeccopa.

3.5. KOHCTPYKTHBHbIE KOMIIOHOBKH 0CE€BBIX KOMIIPECCOPOB

KonctpyktuBnbie komrnoHoBku OK 3aBucsat ot tuma I'T/l, moTrpeOHON cTeneHu
MOBBIIIICHUS JABJICHUSI, CTETICHU IBYXKOHTYPHOCTH U JP.

s TP u TB/] neGonbiiol Tsaru (MOIIHOCTH) C HU3KUMH TapaMeTpaMu pado-
Yyero mnpoiecca NpuMeHsitorest onHokackaaasie OK ¢ unciiom cryneHei, paBHbIM He
oonee 8-10. [Iporounas gacts Takux ['TJl BeIMOTHSETCS C TOCTOSHHBIM Hapy>KHBIM
JTUaMETPOM, MPU KOTOPOM KOPITYC MMEET MPOCTYI0 B W3TOTOBIECHUU LWJIWHJpUYE-
CKyto GopMy, a TIOCIEAHUE CTYINEHH, Omarogaps BO3pPACTaHUIO CPETHEro AHaMeTpa,

06J'IaI[aIOT JIOCTATOYHO BBICOKOM HAITOPHOCTBIO.



B I'T/I ¢ ymepeHHBIMU U OTHOCUTEIBHO BHICOKUMH MapaMeTpamMmu paboyero mpo-
necca npuMeHsitores apyxkackagaubsie OK, obnamaroniyie MOBBIIIEHHBIMHA IO CpaBHE-
HHUIO C OJHOKACKaJHBIMHA CXEMAMU 3allacaMu Ta30JMHAMUYECKOM yCTOMYMBOCTH. Oc-
HOBHOE€ ITpuMeHeHue nByxkackaansie OK nomyuunu B TP/

Y TPIJI ¢ ymepenHoi crenenbio AByxkoHTypHOCTH (Y = 1-3) BenTrusitop u KHJJ
OOBIYHO BBHITIOJHSIOTCS ¢ OJIMHAKOBBIM umucioM ctyneHerd wim KHJI crabGxkaercs no-
MOJIHUTENLHBIMU (TTOATIOPHBIMU) CTYTIEHSIMU. XapaKTEPHBIM JIEMEHTOM KOHCTPYKITUU
neyxkackaaubix OK TPIJI siBisieTcsa nepexoaubiii kopiyc mexay KHJ u KB/,

Tpexxackagubsie OK ucnons3yror B TPIJ] ¢ 6051611101 CTENEHBI0 JIBYXKOHTYPHO-
ctu (v = 4-8). Bertunsarops! Takux TP/1J] 0ObIYHO BBITIONHSIOTCS OJIHOCTYIICHYATHI-
MH CBepX3BYKOBbIMU. [logmumnuauku poropoB BenTwisAtopa, KHJI m KB/ ycranas-
JIMBAIOTCSl IO OJTHOMY Ha Ka)JIbId pOTOpP. DTO MO3BOJSAET CYIIECTBEHHO YMEHBIIWUTH
ocessle rabaputsl OK u ero maccy.

Jlst Beicokonanopabix OK TP/l mpotounas yacte KBJ] 06br4HO mipodummpyert-
Cs C TIOCTOSHHBIM HapY>KHbIM JTUaMeTpoM. [Tpu Takoi KOMIIOHOBKE JIOMIATKU MOCIIET-
HUX CTYTEHEH COXPaHSIOT I0CTATOUHYIO HAMIOPHOCTD OJIaro/iapsi yBEJIMUCHUIO CPe-
Hero AnameTpa (OKpY>KHOU CKOPOCTH).

[Iporounsie yacth BeHTWUIATOPOB TPJIJl BBIMONHSIOTCS MO PA3TUYHBIM CXEMaMm,
Yanie ¢ NOCTOSIHHBIM BHYTPEHHUM WJIM MOCTOSIHHBIM CPEAHUM JIHAMETPOM, UTO MO3BO-
JII€T YMEHBIIUTh TUaMeTp MaccuBHOro mnepexonnoro kopmyca. s KH/ u KCJI me-
J€co00pa3HO MPUMEHSTh MPOTOYHYIO YaCTh C MOCTOSSHHBIM BHYTPEHHUM JIMAMETPOM
71060 KOMOWMHHUPOBAHHYIO CXEMY MPOTOYHOM YaCTH: B TEPBBIX CTYMEHSIX C MOCTOSH-

HBIM CPCOAHUM JUAMCTPOM, a4 B IIOCJICIHUX — C IIOCTOSAHHBIM BHYTPCHHHUM JIUAMCTPOM.

PoTopbl 0ceBOro KomMmpeccopa

Pomop Bkio4aeT BpalalouIfecs: 3JI€MEHThl KOHCTPYKIUHU. paboune JOMaTKy,
mucky (uimu 6apabaH), Ha KOTOPBIX 3aKpeIICHBI padoune JIOMATKH, Bajibl WK Tan(Fbl,
KOTOPBIMU POTOP OMUPAETCS Yepe3 MOANIMITHUKA Ha KOopmyc. Pa3nuyaror Tpu KOHCT-
PYKTHBHBIX THIIa POTOPOB: OapabOaHHbIE, AMCKOBbIE W CMelIaHHbIe (OapabaHHO-
TUCKOBEIC) (puc. 3.3).

JIoCTOMHCTBOM pomopos bapabanno2o0 muna SIBIAETCS BBICOKas M3THOHAs JKe-

CTKOCTh, OOYCITOBJIICHHAS OOJIBIIUM THaMeTpOM OapabaHa, OCHOBHBIM HEIOCTATKOM

— HHU3KaA IMIPOYHOCTL Ha pa3pbiB U MaJjasd paaualibHad )KCCTKOCTb, KOTOPBIC PC3KO



OTrpaHWYUBAIOT IPAKTUYECKOE TPUMEHEHUE OapaOaHHBIX POTOPOB: UX MHOT/A UC-

noJib3ytoT B HU3KoHanopHbeix OK manopaszmepnsix I'T/I.

]
]

Puc. 3.3. Tunbl potopos OK:
a — bapabaHHbin, 6 — auckoBbIN, B — BapabaHHO-ANCKOBLIN; 1 — nepegHasa uanda;
2 — bapabaH; 3 — 3agHAa yanda; 4 — guckn; 5 — Ban; 6 — 6apabaHHbIN y4acToK

JIOCTOMHCTBOM OUCKOBbIX pOMOPOS SABISETCS BHICOKASI IPOUYHOCTh Ha Pa3phIB, MO-
TOMY OHH CIIOCOOHBI pPaboTaTh MpU OOJBIIUX OKPYKHBIX CKOpocTsax. CyliecTBeH-
HBIM HEJOCTAaTKOM SIBIIAE€TCS HHM3Kash M3TUOHas KECTKOCTb, ONpereisieMasl >KeCTKO-
CTBIO BaJla OTHOCUTENILHO HEOOJIBIIIOTO THaMeTpa.

bapabanno-ouckosvie pomopsi coueTaroT B cebe NOCTOMHCTBA OapabaHHBIX U
JMICKOBBIX KOHCTPYKIMiA. OHM MMEIOT BBICOKYIO JKECTKOCTh BO BCEX HAIpPaBICHUSX,
XOPOIIIO CONPOTHUBIISAIOTCSA ACUCTBUIO LIEHTPOOEKHBIX CHUJI MPHU OOJBIIMX OKPYNKHBIX
cKopocTsx. bapabaHHO-AMCKOBBIE POTOPHI MOJYYMIM OCHOBHOE NMPHUMEHEHUE B CO-
BpemeHHbIX ['TJ[. B 3aBucuMocTH OT BBIOpaHHOIO crocoda COEAUHEHUS MEXIY CO-
0011 IeMEHTOB KOHCTPYKIMH OapabaHHO-TUCKOBBIE POTOPBI MOTYT OBITh Pa300pHBIMU
U Hepa300pHBIMU.

Pab6ouue nonamku aBnsoTcs TaBHBIMU 37eMeHTamu poTopa OK. B mexnomna-
TouHbIX KaHasnax PK mpoucxonut mpeoOpazoBaHue paOOThl BpaLIEHUs POTOpA B KH-
HETUYECKYIO SHEPTUIO JBHKEHHS BO3AYXa U OJHOBPEMEHHO B IOTEHLIUAJIBHYIO JHEP-
THIO €ro JaBiieHus. Bce ocTanbHbIE 37IEMEHTHI KOHCTPYKLMU POTOpA CIYXKaT TOJIBKO
JUI TIepeadyll MEXaHWYeCKOM PHepruu K pabouuM yonarkaMm. PaGodas nomarka co-
CTOUT M3 MPO(UIMPOBAHHOM YacTH (Iepa) U XBOCTOBMKA, MPEAHA3HAYEHHOTO IS
KpEIJICHUs JIONAaTKU Ha Jucke win Oapabane. KperuieHue pabodnx 10naTtok 0ObIYHO
OCYILECTBISIETCS] C MOMOIIBI0 XBOCTOBUKOB THIIA «JIACTOYKMH XBOCT», yCTaHABJIMBae-
MBIX B IIPOJIOJIbHBIE Ta3bl 00010B AUCKOB. B nepBbix crynensx OK uacto npumensiercs
IIAPHUPHOE KPEIUIEHHUE JIONATOK C IMOMOIIbI0 XBOCTOBUKOB THIIA «IIpOyIIMHa». Mac-
CUBHbIE JonaTtku BeHTWIsATOpoB TP/ mHorma xpensitca B MPOJOJBHBIX Ma3ax 000-

JOB JUCKOB C IIOMOIIIBIO XBOCTOBHUKOB €JIOYHOI'O THUIIA.



J1Jis TIOBBILIIEHHST KECTKOCTH AJTMHHBIX JonaTok BeHTwistopoB TP/ u nemndu-
poBaHUs MX KosueOaHMM Ha MPOQPUIBHOW YacTH JIONATOK BBINOJHSAIOTCS aHTUBUOpa-
LOHHBIE IIOJIKM, MEXIy KOTopeiMH B PK ocymectBusieTcs NIOTHBIM KOHTAakT. B
MEPCHEKTUBHBIX KOHCTPYKUUAX BeHTUIsTopoB TPIJ[ paboure monarku mpesmosara-
eTCsl IPUMEHATh 0e3 moyiok. BemyTcss pa3paboTKy MIMPOKUX ITyCTOTEJNBIX JIOMATOK,
o0JIafjaloUX JTOCTaTOYHO BBICOKOW COOCTBEHHOM jkecTKocThio. s aemmduposa-
HUS KOJIEOaHWM MpenycMaTpUBaeTCsl pa3MELIEHUE BO BHYTPEHHUX MOJOCTAX JIONATOK

COTOBBIX 3aOJIHUTEJICH.

CTaTopl)I 0CE€BOI'0 KOMIIpeEccopa

Cmamop — HenonsuxkHasg 4yactb OK, cocTosmas u3 HanpapisAOMIMX aIlaparos,
xopriyca OK, xoprnycoB HA, koprmycoB onop u paziuyHbIX 0OOJIOYKOBBIX KOHCTPYK-
uui. KOHCTpYKTHBHBIE KOMIIOHOBKM CTaTOpOB Pa3IMYarOTCs MO YUCIY OTAENIBHO BbI-
IIOJIHEHHBIX M COEIMHEHHBIX B OIPENEICHHOW MOCIEI0BAaTEIbHOCTH KOPIIYCOB OIOP
u xoprycoB HA. Ilo sTomy mpusHaKy BBIACISAIOT 08YX-, mpex- U MHO20KOPHYCHblE

cmamopwi (puc. 3.4).

Puc. 3.4. KOHCTpyKTMBHbIE KOMMOHOBKM cTaTopos OK:

a — TPexKoprnycHbI cTatop, 6, B — ABYXKOPMNYCHbIE CTATOPbI, I — YETbIPEXKOPMYCHbIN
crtatop AByxkackagHoro komnpeccopa TPOM; 1 — kok gsuratens; 2 — Kopnyc nepeg-
Hen onopbl; 3 — BHA; 4 — Kopnyc HanpaBnawwmx annapaTtos; 5 — kopnyc 3agHeun
onopsbl; 6 — cNnpAMASAOLWNA annapar; 7 — BHyTPeHHee KOnbLo Kopryca nepegHen ono-
pbl; 8 — BHYTPEHHWE KONbLEBble 31eMeHTbl Koprnyca cpedHen onopbl; 9 — perynu-
pyembii BHA; 10 — kopnyc HA KH[; 11 — nepexogHbin kopnyc; 12 — obonoyka Ha-
pY>XHOro KoHTypa; 13 — kopnyc HA KB[; 14 — BHA KB
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B OK c ne6onpium yuciaom cryneneid, a takke B KBJl nnu KCJ[ muorux TP/IJ]
INPUMEHSAIOTCA JBYXKOPIYCHbIE CTaTOpbl. CTaTopbl TaKOrO THUIIA XAPAKTEPHBI JJIA
JIBUTaTEJIEN, CUIIOBBIE KOPIYChl KOTOPBIX BBIIIOJIHEHBI C BHEIIHEN CUJIOBOM CBSI3bIO.
JIByx- u tpexkackagusie OK TP/l uMer0T MHOTOKOPIIYCHBIE CTATOPbI (YETHIPEX- U
ISATUKOPITYCHBIE) C OObEAMHEHHBIMH KOpITycamMH omop. Poib 00beAMHEHHOTO KOpITy-
ca Omop B TaKUX CTATOPax OOBIYHO BBIMOJHSET MEPEXOIHBIN KOPITYC, KOTOPBIA SBIIS-
eTcs koprycom 3aauent onopel KHJ u nepenueit onopst KB/,

Hanpasnaowue annapamsr ycranaBnuparorcsa 3a PK s qanpHEHIIETo mMoBbIIIe-
HUS JaBJICHUS BO3yXa B AU(P(Y30pHBIX MEXKIONATOUYHBIX KaHallaX 3a CUET CHUXKe-
HUSI CKOPOCTU TMOTOKAa B aOCOJIIOTHOM JBWKEHUH. HA COCTOMT M3 HaIpaBIsIONINX
JIOTIATOK, 3aKPEIUICHHBIX K HApy>KHOMY W BHYTpeHHeMYy OaHJaXHbIM Koibllam. Ha-
pyXHble OaHmaxu ciyxxar ais kperienuss HA k o0onouke kopryca, a BHyTPEHHHE —
JUTSI TIOBBILIIEHUS KeCcTKocTH. MHOTAa BHYTpeHHUE OaHaXu HE MPUMEHSIIOTCS, a UC-
nonb3yroTcss HA koHconpHOTO THIIA.

Bxoonvie nanpaensiowue annapamsl yctanasiauparorcsa nepen PK mepBbix cTy-
neHen JJi MpeIBapUTEIbHON 3aKPYTKHA MOTOKA OOBIYHO MO HANPABICHUIO BPAILEHUS
poTOpa C LENbI0 CHUKEHUS OTHOCHUTENIBHOW CKOpOoCTH motoka B PK. BeHTunsTopbl
TPIJI ¢ GonbIION CTENEHBIO JBYXKOHTYPHOCTH 4acTo mpuMmeHsitores 6e3 BHA c 1e-
JbI0 CHWKEeHMsI ypoBHs myMa. Jlomatku BHA 00bIYHO BBINONHSIOTCS ¢ 0OOrpeBae-
MBIMHM BXOJIHBIMM KPOMKaMH, BO BHYTPEHHHUE IOJOCTH KOTOPBIX MOJIBOJIUTCS TOpsi-

yuit BO3AyX OT nociuenuux crynereit OK mis nmpenoTBpaiienust o0ne1eHeHuUs.

3.6. HeycToiiunBasi padora 0CeBbIX KOMIPECCOPOB (MOMMIAK)

[Ipu cHmwKeHuM pacxoja BO3AyXa HUXKE OmpeneNeHHOW BennmuumHbl padora OK
CTAHOBUTCS HEYCTOMYMBOU Y BO3HUKAET SIBJICHUE, HA3BIBAEMOE NOMNAICOM.

[Ipy momma)ke MOABISIOTCS CHJIbHBIE HU3KOYACTOTHBIC KOJEOaHHs MABICHUS U
ckopoctH Bozayxa B OK u mpuireraromux k Hemy ayieMeHTax jasurarens. Ilynbcanms
IIOTOKa BbI3bIBaeT BuOparuu jonatok OK u TpsicKy 1BUTATels, 4T0 MOXKET IPUBECTH K
nosoMkam OK u Bcell CHJIOBOM YCTaHOBKM. BHEIIHMMHU MPOSBICHUSAMH MMOMIAXa SIB-
JISIFOTCS. IEPUOINYECKUE CHIIBHBIE XJIONKH, PE3KOE MOBBIIICHUE TEMIIEPATYPhl Ia30B U
CHW)KEHHE OOOpOTOB JIBUTATessl BIUIOTH JO CpbIBa M 3aTyXaHHs IUIAMEHU B Kamepe

CTrOopaHus U CaMOBBIKIIFOYCHUS IBUT'ATCILA. ITommax OK B OKCILTyaTalliy HCAOITYCTHUM.



HccnenoBanus Mokas3pIBalOT, YTO MEPBOCTENEHHYIO POJb B MOSBICHUM MOMITAXa
UTPAIOT CPBIBBI MOTOKA Bo3ayxa ¢ jonarok OK, BozHukaromume npu Maibix Gg. Cpbl-
BbI MOTOKA C JIOMIATOK BO3HUKAIOT U Mpu OonbiuxX Gy, OHAKO BIUSHUE CPHIBOB Ha
paboty OK B 3THX ABYX ciydasx pa3jiudHo.

YMmenbiienue Gy NPUBOAUT K TAaKOMY HM3MEHEHHUIO CKOPOCTH IMOTOKA, MPH KOTO-
pom ymibl araku Jionatok PK u HA yBenmumBarorcs. Bo3HHKaeT CpbIB IOTOKA €O
CIIMHOK JionaTtok nepBbix ctyneHedr OK. BMmecTe ¢ TeM moTOK BO3ayXa B CHIIy MHEP-
MU CTPEMUTCS OTOPBATHCS OT CIMHKH JIOMATKH, YTO CIOCOOCTBYET OOpa30BaHUIO U
Pa3BUTHIO BUXPEBBIX oOsiacTeld. DT 00gacTy npoHuKarT BHyTps OK, 3amonHss ero
MMPOTOYHYIO 4YaCTh. [IpOMCXOAUT MEPUOANMYECKN MOBTOPSIIOMIASCA «3aKYIOpPKay» MpO-
toyHoit yactu OK BuxpeBbiMu obnactsmu. Yepes atu obnactu Bo3ayx uz-3a OK me-
PUOJMYECKU MPOPHIBAETCA B CTOPOHY BXoja. B pe3ynbrare BO3HHKAIOT aBTOKOJIeOa-
HUS BO3YIIHOTO CTOJIOA, MPUBOASAIINE K HeycToHunBOM padore OK,

[Ipu yBenmuuenun G; (MO CpaBHEHHUIO C PACUETHBIM) Yroi araku Jjomnatok PK
YMEHBIIAETCS U 3aTEM CTAHOBHUTCS OTPHULIATEIIBHBIM. DTO MPUBOIMUT K CPBIBY MOTOKA
C KOPBITA JIONATOK, HO MPH 3TOM IMOTOK CHUJIaMUA UHEPIUHU IPUKUMACTCS K JIOTIATKaM.
B pesynbrare cphiBHBIE 00JaCTH Y KOPBITA JIOMATOK HE MOTYT Pa3BUBAThCS U HOCAT
MECTHBIN XapakTep, KaKk MpaBuiio, He HapylIaromui ycroiurnoit padotsl OK.

B muorocrynenuarom OK nomnax BHauasie BOSHUKAET B OAHOUM UM HECKOIbKHUX
CTYIICHSIX, HO TOSIBJICHHE HEYCTOMYMBON pabOThI OJHOW CTYNEHU BBI3BIBAET KoyieOa-
HUSI TapaMeTPOB BO BCEUM MPOTOYHOW 4YacTH, W moMmaxk oxBareiBaeT Becb OK. Cry-
MEHbI0, B KOTOPOW B TIEPBYIO OYEpPEb BO3HHKAET MOMITaX, OyJIeT Ta, B KOTOPOM pa-

HEE BCEX IMOSBIISICTCS Pa3BUTHIA CPBIB CO CIIMHOK JIOMATOK IpH Maibix Gy uepes 3Ty
cTyneHb. [Ipu yMeHbIICHHH T, ipoucxoaut cHikenue C,(u G;) yepes mepBBIC CTY-
[IEHU, 4 IPU NOBBILICHUH T — YEPE3 MTOCIICTHUE.

YMeHbIIeHHE T, MOKET IPOUCXOIUTDH B PE3YJIbTaTe CHIXKEHUSI 000POTOB  pOTOpa
OK ¥ NOBHILICHHS TeMIeparyphl Ha Bxofe 11, T. €. B Pe3ylbTare yMEHBLICHHS Ny

CrnenoBarenbHO, TOMIIaXX Ha MEpBbIX cTyneHaX OK MoxeT BO3ZHMKHYTh NPU CHUMKE-
HUU 000POTOB, TTOBBIIICHUH TEMIIEPATYPhl HAPY>KHOTO BO3/yXa U CKOPOCTH TOJIETA.
VYBenuueHue T MPOUCXOAUT TIPU MOBBIIICHUU O00OPOTOB U CHIKEHHM 71, T. €. B
pe3yabrare MOBBILIEHUS Ngp. ClienoBarenbHO, MOMIAX Ha nocieqHux cryneHsx OK
MOJKET BOSHUKHYTB IIPU N > Npacy, MAIBIX 1 U MAIBIX V.
ITomnax, BOZHHUKAIOIINN MIPU MaNbIX Ngp HA MEPBBIX CTYIEHAX, HA3bIBACTCS HUDIC-

HUM nomnasicom, a 1pu OONBIINX nnp — BEPXHUM NOMNASNHCOM. Bo3HukHOBeHUE BCPXHC-



ro nomnaxa B OK HaOmonaercss peako, B TO BpeMs Kak IIPH MaJIbIX Ny, yCTOMUUBAs
pabota 6onbimHcTBa OK 0€3 criennanbHbIX CPEICTB PErYIUPOBAaHMS HEBO3MOXKHA.
BO3HHKHOBEHUIO TOMIIa)Ka CLIOCOOCTBYET HapylIEHHE PAaBHOMEPHOCTH MOTOKA HA
Bxoze B OK u3-3a ero orpsiBa win TypOynu3alud BO BXOJHOM YCTPOMCTBE JIBUraTe-
7151, BBI3BIBAEMBIX 3KCIUTyaTallMOHHBIMHM, KOHCTPYKTUBHBIMHU WJIM TEXHOJOTMYECKUMH
IpUYUHAMH (OCTPhIE KPOMKH, Pa3IMUYHbIE CTOMKH, 3HAYUTENIbHBIE BMSTUHBI,  3a00MU-
HbI, 00JIC/ICHCHNE BXOHOTO KaHala | T. I.). HepaBHOMEPHOCTH TOJIsSi CKOPOCTEH Tie-
pen OK MokeT OBbITH CIeICTBUEM 3HAUUTEIbHBIX YITIOB MEKIY HAOEraronM IoTo-
KOM M OCbIO BXOAHOIO YCTPOMCTBA MpH OONBIIMX yIJIaX aTakyd CaMoJIeTa, a TaKXe B
pe3ynbrare nonagaHus Ha Bxoj OK BBIXJIONHOW CTpydM OT JBHUTrareied Apyroro

OJIM3KO JIETAIIETO caMoJieTa.
Bcesikoe nckakeHHMe pacyeTHOTO pacnpenenieHns ckopocter Ha Bxone B OK Hesa-

BUCHMMO OT IPHYHH, €TO BbI3BABIIHNX, CYIICCTBCHHO CY’KAaCT AMAIIaA30H YCTOﬁqHBOﬁ

pabotst OK, 1 3T0 HE00OXOIMMO YUUTHIBATh B MTPOLIECCE IKCILTyaTAIUH.

3.7. CriocoObI peryJupoBaHUs 0CEeBbIX KOMIPECCOPOB

Perynupoanne OK I'T]] mpousBoguTcs ¢ 1ebl0 00ECIeUeHUs MX YCTOMYMBOM
paboThl Ha BCEX IKCILTYyaTAllMOHHBIX PEKMMaxX M MOJYYEHUS MAaKCUMaJIbHO BO3MOXK-
HBIX BEJIMYHH T, M &, Ha OCHOBHBIX paboumx pexumax. [I0CKONbKY OTpHIATeIbHbIE
apneHus B pabore OK cBsi3aHbI CO CPHIBOM MOTOKA CO CIIMHKHU JIOTIATKU, TO OCHOBHOM
3anaueit perynupoBanusi OK siBisieTcst moimyuyeHHe Ha BceX paboyMX pexumax pac-
YEeTHBIX WJIM OJMM3KHUX K HUM YIJIOB aTaky MOTOKA Ha JIOMATKU. JTa 3a/ada B COBpe-
MeHHbIX OK pemaercs cieayromumMm crnocodoamu:

1. Ilepenyck 6030yxa W3 OJHOM WM HECKONBKUX cpemaHux ctyneHed OK B armo-
chepy (mmm Bo BHemHui kxoHTyp TPIJ). Jns mpenorBpaiieHuss UM YCTpaHEHUS
nommaxa B nepBbIx cryneHsx OK HeoOXoAuMO yBEIMYHUTH OCEBYIO CKOPOCTb, T. €.
YBEJIMYUThH PACXOJl BO3AyXa YE€pe3 3TU CTYIEHHU. JTO JOCTUTaeTCsl OTKPBITHEM Iepe-
IIYCKHBIX OKOH. [Ipy COOTBETCTBYIOIIEM KOJIMYECTBE BBITYCKAEMOTO BO3/IyXa MOYKHO
MOJYYUTh pacueTHOE HarekaHue Bo3ayxa Ha jomatku PK. Ilpu atom 7t 1 &, cTyTIC-
HEHU, PaCHOJIOKEHHBIX O OKOH IEpEenmycKa, BO3PACTYT. YBEIMYEHHE IUIOTHOCTH BO3-
nyxa, nocrynarouero B cryneHu OK, pacnosiokeHHbIE 32 OKHAMU IEpEMycKa, MpUBe-

ACT K YMCHBIICHHIO OCCBLIX CKOpOCTeﬁ B HUX; TPCYIrOJIbHUKHU CKOpOCTGfI B IIOCJIICIHHUX



CTYNEHSAX MPUOIM3SITCS K pacueTHBIM. B pe3ynmbrate T B Ecp MOCIETHUX CTYTICHEH
TaKXke BO3pacTyT. TakuMm 00pa3oM, Nepenyck BO3ayXa Ha MOHMKEHHBIX Ny, 0Oeceun-

BaeT yBenuueHue 3amnaca ycronunsoctyd OK, MOBBIIEHNE HAIIOPHOCTH BCEX CTYIEHEU
u noBbiieHue ux KIIJI. OmHako ciemyer UMEeTh B BUY, YTO HECMOTPS HA YIY4IICHHE
pabotsl OK nepenyck Bozayxa B arMocdepy NPUBOAUT K CHHKEHHUIO TSATH JBUTATENS
U YXYALIEHUIO €ro 3KOHOMHMYHOCTH. [Ipy mepemycke Bo3ayxa B HapyKHBIH KOHTYpP
JBUraTessl ¥ UCHOJIb30BAHUM 3TOTO BO3AYyXa JJIsl CO3/1aHuUs TATU 3()(HEKTUBHOCTH TaKo-
ro cnoco6a perynupoBanusit OK yBenuuuBaercs.

2. ITlosopom nonamox HA 1o3BoNsSET HEMOCPENCTBEHHO U3MEHSThH YIIIbI HATEKA- HHSI
B paznnuHbix crynensx OK. Ha npaktuke noBoporHsie HA ycTaHaBiuBaroTcs B
MEPBBIX U MOCJIEIHUX CTYIEHSX, TJe yIibl Harekanus npu padore OK B pazinnuHbIX
YCIOBHSIX M3MEHSIIOTCS B OOjblIel cTeneHu. [[ns ympaBieHHs yIjlaMu HaTE€KaHUS
rmoToka Ha jonarku PK mepBoi cTyneHu NMpou3BOAUTCS YBEIWUYECHUE MPEIABAPUTEIIb-
HOM 3aKpyTKM MOTOKa B cTOpoHy BpameHuss PK myrem moBopora nonmatok BHA B
HaITPaBJICHUN YMEHBIICHHS YCTaHOBOYHBIX yrioB. llocnennune ctynenn OK Ha mo-
HIDKEHHBIX Ny, pabOTaIOT, KaK U3BECTHO, MPU MalbIX yIiiax HarekaHus. VMx yBenunuye-
HUE J10 ONTUMAIBHOIO 3HAYE€HHsI JOCTHraeTcs nNoBopoToM Jornartok HA mpenpiaynmx
CTyIIEHEW Ha yBEJIMYEHUE YCTAHOBOYHBIX YIIIOB (HAa YMEHBUIEHUE MPEIBAPUTEIBHON
3aKPYTKHU MOTOKA).

Jlnst o6ecnieuenus ycroiunBoit padbotsl OK coBpemenusix ['T/] moBopoT ionmaTok

HA npuMeHsieTCs COBMECTHO C MEPEIyCKOM BO3/1yXa, UMed B BUIY, YTO IOMIAX B
OK BO3HHMKaeT mnpu ONpENEICHHBIX MPUBEAEHHBIX, a HE (QU3NYECKUX 000poTax,
YIOpaBJIEHUE KJanaHamMH Iepenycka BO3lyXa M MOoBOpoToM Jsonatok HA mpowusso-
JUTCSI 11O IPUBEACHHBIM 000pOTaM.
3. Ilpumenenue mnoecoxackaonvix OK. Kackagom OK HaspiBaeTcsi rpyIma ero
CTYIIEHEH, TPUBOMMAS BO BPAILICHUE OTIEJIbHOM CTYNEHBIO WJIM TPYIIOW CTYIIEHEU
Typounsl. OK coBpemennbix I'T/] MOTyT UMETh 1Ba WJIM TPU MOCIENOBATENBHO pac-
ITOJIOKEHHBIX KacKazaa.

Ha pacuetHom pexkume pabota MHorokackagHoro OK npuHIMnuaibHO HE OTIIH-
yaeTcs oT paboThl 00braHOr0 onHoBanbkHOro OK. Ha HepacueTHbIX pexumax MHOTO-
kackaaHblil OK nMeer HekoTopeie ocoOeHHOCTH. [Ipexae Bcero, oTaenbHbIe KacKa bl
MHoOrokackagHoro OK HHM3KOHamoOpHBI, T. €. CTENEHb MOBBIIICHUS JABJICHUS B KaX-

JOM U3 HUX HUIKC CYMMapHOfI:



T = TKHAT'KB A

N3BectHo, uto OK ¢ 7 < 4 paboTaroT yCTOMYMBO BO BCEM JIMaIla30HE padOuux
pexumoB. Kpome Toro, MHOTOKackagHasi KoHCTpykTuBHas cxema OK obGecrieunBaeT
criocoO6HOCTh I'TJI kK Tak HA3BIBAEMOMY CAMOPESYIUPOBAHUIO.

Wnest camoperyndpoBaHusi CBOAUTCS K cienyroniemMy. B nepeaHux cTyneHsx yr-
JIbl HATEKAHUS TIPU CHMKEHUH OOOPOTOB BO3PACTAIOT, UTO MPHUBOJUT K YBEIUUYEHUIO
a’pPOJIMHAMUYECKUX HArpy30K Ha JIOMAaTKH, T. €. K «3aTshKelIeHuto» crynenen. [lo-
CJIeTHME CTYTIEHU BCIICJACTBUE YMEHBIIICHUS YITIOB HAaTEKAHUS B ITUX YCIOBUSAX «00-
aeryarorcsi». Eciu ykazaHHbIE TPyNIbl CTYTIEHEW BBIJACIUTD B OTAEIbHBIE  KAaCKabl,
«obnerueHne» M «3arTsHKEeNICHHEe» CTyNeHed NpHBeNeT K M3MEHEHHUIO YacTOThl UX
BpameHus. O00poThl poTopa mepBoro kackaiaa (Ni) HECKOJIBKO yMEHBIATCs, a 000-
POTBI poTOpa BTOPOTo Kackana (N) HECKOJIBKO BO3PAcTyT. YMEHBIICHHE Ni IPUBOIWT
K CHIDKEHHIO YIJIOB HaTE€KaHUs, a yBEUYEeHUE Ny— K POCTY YIIIOB HaTekaHus. B 00o-
UX Clly4asix U3MEHEHHE YITIOB HATCKAHUSI MPOMCXOINUT B HAINIPABIECHUU UX ONTHUMAJb-
HBIX 3Ha4eHHil. D10 nosbimaer 3anac ycroiunBoctu U KIIJI OK Ha moHM>KEHHBIX
pexnmax padotel. CrocobHocTs ['T/] camompon3BONBbHO (3a CUET «3aTSDKETICHUS
WM «OOJIErYeHus» CTYINEHEeW) MOIJIEp>KUBaTh OJM3KUM K ONTUMAJIBLHOMY PEXHUM Te-

yeHus B kackagax OK u npezacrasisier co00i CBOMCTBO CaMOPETyIUPOBAHUS.

3.8. lleHTPOOEKHBIE KOMIIPECCOPbI

[TIo cpaBHennto ¢ OK 1eHTpoOEKHBIH KOMIIPECCOP HMMEET 3HAYUTENIBHO Oolee
IPOCTYI0 KOHCTPYKIIMIO, HU3KYI0 CTOMMOCThH MPOM3BOJACTBA U OoJyiee MIMPOKUN aHa-
Ma30H YCTOWYHUBBIX PEKUMOB. CyIIECTBEHHBIMU HEIOCTaTKaMH LEHTPOOEHKHOTO
KOMITPECCOpA ABIIAIOTCS OOJBIINE JUaMETpalbHbIE pa3Mepbl, OONbIlasg Macca, a Tak-
e otHocutenbHO HU3KkUK KIIJI mpu Gonbiimx pacxomax BO3yXa MO CPaBHEHUIO C
OK. Ilpu manbix pacxogax Bo3myxa ainHa jonatok OK oka3piBaeTCs HACTOJIBKO Ma-
JIEHBKOM, UTO PE3KO BO3PACTACT BIMSHUE PAJUAIBHBIX TEXHOJOTMYECKUX 3a30pOB,
KOTOPBIE MaJI0 3aBHUCAT OT Pa3MeEPOB KOMIpeccopoB. M3-3a yBenwueHHs poyd IIO-
TEpb, CBSI3aHHBIX C MEPETEKaHWEM BO3ayXa B 3TuX 3azopax, KIIJ[ OK pe3ko magaer.
[Tosromy B I'T nns Hexoropsix Jierkux BC, rme paguanbHble pa3sMmepbl M macca
KOMIIPECCOpPa HE UMEIOT OOJIBIIOTO 3HAYEHHUS, a PACcXO/ BO3AyXa MaJ, HAXOAAT MpH-

MEHEHHE LEHTPOOEHKHBIE KOMIIPECCOPHI.



OCHOBHBIMH 3JIEMEHTaMH IIEHTPOOEKHOTO KOMIIpeccopa SIBISIFOTCS BXOIHOW Ha-
MpaBJSIIONIMI  anmapar, pabodyee kojieco (KpbUIbYaTKa), JIOMATouHbIM Auddy3op u

BBIXOHOH MaTpyook (puc. 3.5).

Puc. 3.5. Cxema LueHTpobexxHOoro Komnpeccopa:
1 — BxogHoM naTpybok; 2 — kopnyc; 3 — KpblfibyaTka; 4 — nonaTouvHbIn Anddy3op;
5 — BbIxoAHOW NaTpybok

Bxonnoii marpyOok oOecnieuynBaeT MOABO BO3ayXa K KpbuibuaTke. Jlyisi obecrie-
YEeHMsI IJIABHOIO BXO/a MOTOKA B KPbUIBYATKY B MAaTpyOKe yCTaHABIMBAKOTCS KOJb-
LIeBble Hampasistoue. Bxon B narpyOOK 3allUIleH CEeTKOM, MPeIoTBpaIAoe Mo-
MMaJaHue B KOMIIpECCOpP TOCTOPOHHUX MNpeaMeroB. HemocpeacTtseHHO 1miepen
KPBUIBYATKON B MaTpyOKe YCTaHABIUBACTCSI HEMOABIIKHBIN HAMPABISIONIUI armapar,
o0ecneunBaroOIMil NPEeABApUTENBbHYIO 3aKpyTKy BO3JyXa Iepel Iojayell ero Ha
KPBUIBYATKY.

Kpbutbuatka mpeacTaBisieT coOOi AUCK C paJualbHBIMU JIOTIaTKaMu. BxosHble
KPOMKH JIOIIAaTOK 3aru0aroTcsi B CTOPOHY BPAILEHUS 10 HAPABICHUIO OTHOCUTEIBHOM

CKOPOCTH IIOTOKa Ha BXOJI€ B KPbUIbYATKy. OTOTHYTBIE KDOMKH JIONIATOK KPBLIBYATKH

00pa3yIoT Tak Ha3bIBAEMbIN BpAIAIOLTUICS HAMIPABIISAIOMIUN anmapar. Jlonatku coBme-
CTHO CO CTEHKaMH JIUCKA U KOPITyca KOMIIpeccopa 00pa3yroT paCIIUpSIOIINECs KaHabI.
Jlonarounslii 1AM Py30p npeacTaBiIsgeT COO0M PACTIONOKEHHYIO IO JUAMETPY
KPBUIBYATKU KOJIBLIEBYIO ITOJIOCTh, Pa3EICHHYIO HETIOABKHBIMU JIOITATKAMU Ha P
paCIIMPSIIONINXCS KPUBOJMHEHHBIX KaHaloB. BeixogHsiMu marpyOkamu auddy3op
COEIMHEH C KAMEPOU CTOPaHUsI.
[To npuHuumy paboThl HEHTPOOEKHBIE U OCEBbIE KOMIIPECCOPHI UMEIOT MHOTO

obmero. JlomaTku KpbUTBYATKH, BOBJICKAs BO3IYX, HAXOAAIIUNCSI B KOMIIPECCOPE,

BO BpamaTCJIbHOC IBMKCHHUC, IICPCAAOTCA CMY TCM CaMbIM BHCIITHIOKO SHCPI'HIO. HOI[
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JNEUCTBUEM LIEHTPOOEKHBIX CHJI BO3AYX MEpeMelaeTcs K nepudepun KpbUIbdaTKU.
B pesynbraTe Ha BXOJE B KOMIIPECCOP CO3JACTCS pa3pekeHue, oOecredrBarolee
HEMPEPHIBHOE MOCTyIUIEHHE Bo3ayxa. [Ipu ABMKEHMH BO3AyXa B paCIIMPSIOLIUXCS
MEXJIONATOYHBIX KaHajdaxX KpbUIBYATKU €ro JABJICHHWE YBEIMYUBAETCS. IJTO MPOUC-
XOJIUT KaK BCJIEJCTBUE pabOThI LIEHTPOOEKHBIX CUJI, TAK U 32 CYET YMEHBIICHUS OT-
HOCUTEJIBHOU CKOPOCTH.

BMmecrte ¢ TeM B pe3yabrare cOOOLIEHUS BO31YyXYy OKPYXKHOW CKOPOCTH aOCOIIOT-
Hasi CKOPOCTh €r0 JIBH)KEHUS yBEIMUYMBaeTCs. TakuM 00pa3oM, B KpbLIBYATKE MPOMC-
XOJIUT IOBBIIICHNUE JABJICHUS BO3[yXa U yBEJIMUYEHUE €r0 KMHETHMYECKOW 3Hepruu. B
MEXJIOMATOYHbIX KaHaiax Aud@y3opa KUHETHUECKas HHEPrus BO3[AyXa YacTUYHO
npeobpasyercss B 3Hepruo nasieHusd. U3 nuddysopa no pacmmpsrommmcs: BbIXOA-
HBIM IaTpyOKaM BO3/lyX MOCTYNAeT B KAMEPY CrOpaHMUs.

CreneHb MOBBIIIEHUS TABJIEHUS BO3yXa B LICHTPOOESIKHOM KOMITPECCOpEe OKa3bl-
BaeTcs BbIle, yeM B ctyrieHu OK (BIuioTh 10 5). DT0 00BsACHSAETCS OOMBIIUMH 3HA-
YEHUSIMU JTOMYCTUMBIX OKPY)KHBIX CKOPOCTEH JJI KPBUIBYATOK LIEHTPOOEKHBIX KOM-
IPECCOPOB, YTO OOECHEUYUBAECT BO3MOKHOCTh MEPENaYr BO3AYXY OONBIION BHEIIHEU

SHEPTHH U €€ TOCIIEAYIOIIEro Mpeodpa3oBaHus B JaBIICHHE.

3.9. KoMOMHHUPOBAHHBIE KOMIIPECCOPDI

[Tpumenenne OK B I'T/] manbix momHocTel HeAPHEKTUBHO, T. K. TPU HEOOIBIINX
pacxonax BO3ayxa Jonatku nociaegHux cryneHeil OK momydaroTcst cimInkoM KOpoT-
KMMH, YTO MPUBOJAUT K CYIIECTBEHHBIM IIOTEPSIM DHEPIUM Ha HEMPOU3BOAUTEIILHOE
nepeTeKaHrne BO3AyXa B paJualibHBIX 3a3opax. s oOecneueHus! JOCTaTOUYHO BBICO-
kux T, B OK Taxux I'TI[ 3a 0CeBBIMM CTYHEHSAMH TOCJIEA0BATENRHO YCTAHABIMBACTCS
3aKJIIOYUTENbHAST LIEHTPOOEKHAsE CTYIEHb, KOTOpasl YIOBIETBOPUTENIBHO paboTaer
IIpU MaJIbIX pacxojax Bo3ayxa u MoxkeT aarhk oT 40 go 75 % oOmieit paboThl CokaTHs.
BeinonHeHHblE 1O JaHHOM cXeMe KOMOMHHMPOBAHHBIE KOMIIPECCOPHI HA3bIBAIOTCS
oceyeHmpoOedCHbIMU.

Crpemienue X0oTa Obl YaCTUYHO YCTPAHUTh HEAOCTATKH HEHTPOOESIKHOTO KOMIIPEC-
copa U COXPaHHUTb €r0 MOJIOKHUTEIbHbIE KaYeCTBa MPUBEIIO K CO3TAHUIO OUACOHATILHBIX
cmyneHel, 3aHUMAOLMX 10 IMPUHIUIY padOThl M MapaMeTpaM HNpPOMEXYTOYHOE I10-
JIOKEHHUE MEXKITY LIEHTPOOSKHBIMU U OceBbIMU cTyneHssMu. B PK nuaronanbHoit cTytie-

HHU CKATHUC BO3aYyXa ITPOUCXOANT KaK OT I[CﬁCTBPISI I_IeHTpO6C)KHBIX CHUJI, TaK MU 3a CUCT
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YMEHBUICHHSI OTHOCUTEIBHON CKOPOCTH B PACIIMPSIOIINXCSA MEKIIONATOYHbIX KaHajax.
CymecTtBeHHOE cxatre Bo3ayxa B PK mo3BossieT yMEHBIINTE CTENEHB €TI0 TOPMOXKECHHUS
U CBSI3aHHBIE C 3TUM NOTepU B AUPPY30pe, KOTOPbI (PaKTUIECKH MPUOOpeTaeT (PyHK-
1 HA oceBoif cTyneHu. 1o 00CTOSTENILCTBO OOYCIOBUIIO 1IEJIECO00Pa3HOCTh MpUMeE-
HEHUS JIMaroHaJbHO-OCEBOI0 KOMIPECcopa C MEPBOM JMAarOHAJILHOW CTYIIEHBIO U IO-
CIIETYIOIIMMH OCEBbIMH. Takoil kommpeccop OOECHeYMBaeT JOCTaTOYHO BBICOKYIO
CTEIIEHb MOBBIIICHUS IABICHUS TPU HEOOIBIIIOM OOIIEM YHCIIE CTYIIEHEH.

B cBs3u ¢ coxpassironiencs TEHACHIIMEN NaJIbHEHIIErO MOBBIIICHUS T U COOT-
BETCTBYIOLLIUM YBeJIMUeHHEeM KoiuuecTBa cryneHei OK cunraercs nenecooOpa3zHbIM
B NEPCHEKTUBHBIX JBUTATENSX 3aMEHUTh HECKOJIBKO MaIOA((EKTUBHBIX MOCIECIHUX
OCEBBIX CTYNEHEW ¢ OYEHb KOPOTKUMH JIOTIATKAMHU U OJHOW IIEHTPOOESIKHOM CTYIIEHBIO.
Takum oOpa3om, 00NaCTh MPAKTHYECKOTO MCIOIB30BAHUS OCEICHTPOOEKHBIX KOM-

MIPECCOPOB OYIET CYIIECTBEHHO PACIIUPSITHCS.

3.10. XapakTepHble HEMCIIPABHOCTH 0CE€BbLIX KOMIIPECCOPOB

Hau6onsmiee uncno mencnpasuocteit OK cBsizaHo ¢ monajgaHueM B JBUTATENb T10-
CTOpPOHHMX TIpeameToB. KaMHM, mTuipl, KpynHbii rpaa, Kycku jgpaa ¢ BII wim PJI
MOTYT BBI3BaTh JIOKAJbHBIC 3a00MHBI U BMSTHUHBI Ha JIETAISIX MPOTOYHON YACTH WIIH
Jake TMONMHOEe paspyiieHue (0OphIB) pabourx JOMATOK C MOCIEAYIOMUMA BTOPUYHEI-
MU pa3pyLICHUSIMUA 3JIEMEHTOB IO BCEMY TPAKTy JABUTareis. 3a00MHbI, BMSATHUHBI MPU-
BOJIIT K HAPYIICHHUIO pacdeTHON Gopmbl mportoyHor yactu OK, yTo compoBoxmaercs
nageHueM ero KIIJI, yBennueHneMm yAenbHOTO pacxoia TOIUIMBA M TEMIIEpaTyphl ra-
30B mepen TypOuHOW. VckakeHHME TreoMeTpuM MOBPEKACHHBIX JIOMATOK BbI3bIBACT
pa3banaHCUPOBKY POTOpA U MOBBILIEHUE YPOBHS BUOpAIIUil JBUTATEIIS.

PacnipocTtpaneHHON HEUCHPAaBHOCThEO BEHTUIATOPOB TPIJl siBiusiercsa paccThl-
KOBKa pabO4MX JIOMATOK 10 aHTUBHOPALIMOHHBIM TOJIKAM B pe3yJbTare ux aedopma-
UM OT yAapOB MOCTOPOHHUMH MPEAMETAMHU WM HW3HOCA MOBEPXHOCTEW KOHTAKTA
MOJIOK. DTa HEUCHPABHOCTh COIMPOBOXKIAETCS YBEIWYECHUEM YpPOBHS BHOpOHArpy-
’KECHHOCTH JIOTIATOK W3-3a yTPAaThl TIOJKAMU CBOMX IEMIT(PUPYIONTUX CBOWCTB U CHH-
KEHUS )KECTKOCTH paboydero Kojeca.

[Tonaganuie B 1BUraTesib BMECTE C BO3IYyXOM OOJIBIIOTO KOJMYECTBA MECKa U IbI-
JY TPUBOIUT K MHTEHCMBHOMY A3PO3MOHHOMY M3HOCY jomnarok OK, yxymmaromemy

HUX ApOAHAMHUYCCKUC U ITPOYHOCTHBIC XaPaKTCPHUCTHUKU.
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Hanuuue B arMochepHOM BO3AyX€ BIAKHBIX YACTHI[ TIMHBI, PEUHOTO Wja U JIpy-
TUX BSI3KMX KOMIIOHEHTOB MOXET IOCTENEHHO BBI3BaTh CHJIBHOE 3arpsi3HEHUE IPO-
TouHOM yacTu OK, koTopoe CylecTBEHHO yXYAILIAET HapaMeTphl JBUTATENS.

AtMochepHblii BO3yX HEKOTOPBIX PAlOHOB CONEPKUT XMMUYECKH AKTHUBHBIC
BelIECTBA (COJIM MOPCKOM BOJBI MIIM COJIOHYAKOBOM MBLIN ), KOTOPBIE SIBISIOTCA MPHU-
ynHOU Koppo3uu neraneir OK, 0coOeHHO TOTaTOK MOCIEIHNUX CTyTIeHEH, T/Ie KOppo-
3Usl AKTUBU3UPOBAHA MTOBBIICHHBIMU TEMIIEPATyPaAMU.

3HaUMTENbHOE YUCIIO HencnpaBHocTer aeranel OK mMmeeT ycTamocTHBIN Xapak-
Tep. YCTaIOCTHBIC TPENIMHBI B padOYMX JIOMATKAX U JUCKaX BO3HHUKAIOT B PE3y/bTa-
T€ yBEJIMYEHUS BUOPALMOHHBIX HAIPY30K M CHUIKEHHS! MPOYHOCTHBIX CBOMCTB Mare-

pHAJIOB MO BIUSIHUEM (DAaKTOPOB, PACCMOTPEHHBIX BHIIIIE.

TEMA 4. KAMEPBI CTOPAHUSA ABUAIIMOHHBIX
TA3OTYPEUHHBIX JIBUTATEJIEN

4.1. KOHCTPYKTHBHBIE CXeMbl OCHOBHBIX KAMED CrOpPAHWSA

ITo KOHCTPYKTHUBHOMY BBIITOJIHCHUIO KC ACIATCA Ha MHAWBUAYAJIBHBIC, KOJbIIC-
BBIC U TPY6anO-KOHBHGBBIG. OCHOBHBIMU KOHCTPYKTHBHBIMH 3JICMCHTAMH KC sB-

JISIFOTCS YKapoBasi TpyOa (0IHA MJTH HECKOJIBKO) U Kopityc (puc. 4.1).

Puc. 4.1. Cxembl KC:
a — Tpybyatas (mHgmBugyanbHas), 6 — konbuesasi, B — Tpyb4aTo-konbLesas; 1 — xa-

pPOBOE MPOCTPAHCTBO; 2 — MPOCTPaAHCTBO, 3aHUMaeMoe BTOPUYHbIM BO34YXOM

Hnousuoyanvuvie (mpyouamsie) KC npumensimch Ha nepBeix TP ¢ 1meHTpO-
oexxupiM kommpeccopoM. Kaxnas KC TP/ coctout u3 oaHO# >kapoBoi TpyOsI, 3a-
KJIIOUEHHOW B MHIMBUIYalIbHBINA Kopiyc. B xomruiext nBurarens Bxoaut 6-10 KC,

PaCIOJIOKEHHBIX PABHOMEPHO BOKPYT CPEAHEro Kopiryca apurarens. [Ipeumyiiecta



JAHHOM CXEMBI 3aKJIIOYAIOTCSl B XOPOLIEH IPOU3BOACTBEHHOM, JKCILUIyaTallHOHHOU U
PEMOHTHOM TEXHOJIOTMYHOCTH (JIETKOCTh AKCIepuMeHTanbHoi noBoaku KC npu ee
pa3paboTKe, MPOCTOTa COOPKH, BOBMOXHOCTHb 3aMEHBI B YCJIOBHSIX ASKCILTyaTalluu).
Henocratkamu sBIAIOTCS yBEIMUEHUE Ta0apuUTOB JBUraTells W3-3a IUIOXOI'0 MCHOJNb-
30BaHMs MpocTpaHcTBa Mexay otaenbHbiMu KC, Oonpmioii Bec komiuiekta KC,
OosblIasi HEPAaBHOMEPHOCTH I10JI TEMIIEpATyp raza Ha Beixozae. B coBpemenHbix ['T]]
WHJMBUTyaJIbHBIE KAMEPBI CTOPAHUS [TOYTH HE HAXOJAT IPUMEHEHUS.

Konvyesas KC umeer oqHy oOLIyI0 kKapoBYI0 TpyOy KOJIBLEBOTO CEYEHUs, pac-
MOJIO)KEHHYIO B KOJIBLIEBOM ITPOCTPAHCTBE, OOPa30BAaHHOM Hapy>KHbIM M BHYTPEHHUM
kopiycamu, npumensercss Ha asuraressix ¢ OK. Kopmycer KC BXomsiT B CUIOBYIO
cxemy npurarens. Takas KC xommakTHa, o0ecrieynBaeT XOpOIIYI0 PaBHOMEPHOCTH
MOTOKa Ha BXOJI€ B TypOMHY, Ha/Ie’KHO padOTaeT B IMIMPOKOM JIMANla30HE MapaMeTpoB
MIOCTyNArIEero B Hee Bo3ayxa. Hemocrarkamu konbreBor KC SABIAIOTCA TPYIHOCTB
HKCIIEPUMEHTAIBHOM JTOBOAKHU HM3-3a OOJBIINX PAcXO/l0B I'a3a, HEBOZMOKHOCTh 3aMe-
HbI noBpexaeHHoi KC 6e3 pa30opku aBUratTesns.

Tpy6uamo-rkonvyesass KC BBINOMHSETCS B BHUIE OTIEIbHBIX >KapOBBIX TpyO, 3a-
KJIFOYEHHBIX B OOIIMI KOXKYX, TPUAAIOIINNA KECTKOCTh Bceil KoHCTpyKuuu. Takas KC
ABJISIETCSL IPOMEKYTOUHBIM TUIIOM MEXAy TpyOuaTtbiMu U konbLeBbiMU KC, coueraer
X JOCTOMHCTBA M IIOATOMY ITOJIy4yWsa HIMPOKOe NpuMeHeHue. IIpemmymiectBamu
TpyOuaTo-koibiieBoil KC SBISIOTCS OTHOCHUTENbHAS JIETKOCTh JKCIIEPUMEHTAIBLHOM
JOBOJKH, KOMIIAKTHOCTh M JOCTAaTOYHAsl >KECTKOCTh KOHCTPYKLMH. B TO ke Bpems

takrue KC nMeroT HeCKOIBKO OO BEC IO CpaBHEHHMIO ¢ KoublieBbiME KC.

4.2. Opranu3anus npoiecca ropeHust B OCHOBHBLIX KaMepax CropaHus

VYcioBus opraHu3anyy nporecca ropeHus B ocHoBHbIX KC mmeror crienyronie
oco0eHHOCTH. Bo-niepBhIX, TonycTuMasi TeMiieparypa razoB Ha Beixoge u3 KC, orpa-
HUYMBaeMasi MPOYHOCTHIO TYypOHMHBI, COCTaBIISET MAJIi COBPEMEHHBIX JBUTATENeH
1400-1600 K. [lnst cHM>KEeHUs TeMIieparypbl IPOAYKTOB CTOPaHUs A0 3THX 3HAYCHHM
B KC HeoOxomuMmo momaBaTh 3HAYMTEIBLHO OONBIIE TEOPETHUYCCKH HEOOXOAUMOTO
KOJIMYeCTBa Bo3Ayxa. BenumunHa koddduuumenTa u30bITKa BO3AyXa IpU 3TOM Oyner
cocTaBisATh o = 2,5-4. [opeHre oqHOPOJHOM roprodeil CMEeCH MpH TakoM ee oOenHe-
HUM HEBO3MOXHO. BO-BTOpBIX, CKOPOCTH MTOTOKA BO3Ayxa Ha Bbixone u3 OK cymect-
BEHHO IPEBBIIIAET CKOPOCTh TOpeHUs. be3 MpuHATUS clienraIbHbIX MEp JJIs TOPMO-

KCHUA ITOTOKA I1J1aMsl, BOSHHUKIIICC B KC, 6y,Z[€T BBIHOCHUTLCA 3a €€ IIPEACIIbI.
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C yuyeroMm 3THX 0COOEHHOCTEHN MPOIECC rOPEHUsI OPraHU3yeTcs HE BO BCEM 00be-
Me KC, a B omnpezeneHHOM 30HE, Ha3bIBaEMOU 30H0oU 2openusi. Kpome Toro, obecrme-
YMBAETCsl PA3/CIICHHE BCEro MOTOKA BO3ayxa, nocrynatwomero B KC, Ha nepsuunviti
(Gp1), momaBaeMblil B 30HY TopeHust, U smopuunslii (Gyz), UCHONB3YEeMBbINA TSI TIOHU-
KEHUSI TEMIIEPaTyphl MPOAYKTOB CTOPAaHHS J0 YPOBHS, JOMYCTUMOTO IO YCIIOBUSIM
paboThl TypOHMHBI, U CTaOMIM3alMs JIAMEHU MOCPEICTBOM OpraHU3allliyd BUXPEBOIO
JBU>KEHUS BO3yXa B 30HE TOPEHUS.

VYKa3aHHbIE MPUHIMIBI OPraHU3AIMU MPOLECcca TOPEHUS PEATU3yITCA C MOMO-
IIbI0 ONPEIEIEHHBIX KOHCTPYKTUBHBIX Meponpustuil. [lepenusas yacte xopryca KC
BBITIOJIHAETCS paciupsitonieiica. B Hell ckopocTh Bo3ayxa, nocrtymnatomero n3 OK,
camkaetcs ot 120-150 mo 50-80 m/c. B ronoBke skapoBoil TpyObl yCTaHABIUBACTCS
TOIUIMBHAS (DOPCYHKA M 3aBUXPUTEIb, OOBIYHO JIOMATOYHOTO TUMA. 30HAa TOPEHUSI Op-
TaHU3yeTcs B TEpeaHEN TPETH XKapoBOW TPyObl, HEMOCPEACTBEHHO Yy TOILJIMBHOM
dbopcynku. [lepBuuHbIll BO3AyX MOCTyHaeT B 30HY TOPEHUS YE€pe3 3aBUXPUTEIb. 3a
CYET THAPABINYECKOTO COMPOTUBICHUSI CKOPOCTh MOTOKA CHMXKAETCS JI0 3HAUYCHMS,
MEHBIIET0, YeM CKOpOCTh ropenust. Bennuuna Gy1 BeIOUpaercs u3 yciaoBusi  odecrie-
yeHus B 30He ropeHus 3HadeHus o = 0,8-0,9 u cocrasmser 25-35 % pacxona Bo3my-
xa yepe3 asuraresb. CKOPOCTh TOPEHMS 3a CUET 3TOro JOCTUTaeT MakCMMyMma, TeM-
neparypa B 30He ropeHusi gocrturaetr 2300-2500 K, yto obGecrieunBaeT ObICTpOE U
JOCTaTOYHO TMOJIHOE CIOPAHMUE TOIUTMBA. BTOpUYHBINA BO3AYyX, 00TEKas )KapoBYIO TPY-
Oy CHapyXHu, IMOCTyMaeT BHYTPh Yepe3 3aHUE PSAIbI OTBEPCTUH. 31€Ch OH MOAMEIIIN-

BAeTCs K MPOAYKTAaM CTOPAHUS U MOHIKAET UX TEMIIEpaTypy 10 TpeOyeMOoH.

4.3. Opranmaunﬂ npoiecca ropeHusi B popcakHbIX KaMepax CropaHusi

[Tpu cxxuranuu TormBa B ocHoBHOM KC pacxonyercst He Oonee 25-35 % kucio-
poJia, MOCTYMAIOUIEro B JBUraTeNlb ¢ BO3AYXoM. OCTaBIIMIICS KUCIOPOJ MOXKET ObITh
MCIOJIb30BaH JIJIsl COKUTAHUSI TOMOJHUTEIBHOIO TOMIMBA B (hOpPCAKHOM Kamepe, pac-
TIOJIOKEHHOW 3a TYpOMHOW Tiepell PEaKTUBHBIM COTUIOM. DTO TO3BOJISIET YBEIUYHUTH
TEeMIlepaTrypy rasa H, cjleJ0oBaTelibHO, CKOPOCTh €ro MCTEUeHHs, oOecreunBas cyle-
CTBEHHBIN MPUPOCT TSTH IBUTATEIIS.

VYcenoBus opranuzanuu mnpoiiecca ropenus B K umeror cBou ocodennoctu. a3,

noctynatommii B @K nocne pacmupeHus B TypOMHe, UMEET TeMIepaTypy, paBHYIO



1100-1200 K, uto oGmeruaer mporecc moarotoeku TBC u ee Bocmnamenenue. Ilo-
ToK ra3za Ha Bxojie B @K umeet ckopocth 10 300 M/c, morTOMY 3a/1a4a CTaOMIIM3AINH
(poHTa IIaMEHH ABIIIETCS 37eCh OoJiee TpyaHO, yeM B ocHOBHOM KC.

JIyist CHYDKEHHS CKOpOCTH MoToka Ha Bxoje B DK ycranaBiuBaetcs quddyzop, B
KOTOPOM CKOpOCTh Taza cHmxkaetrcs g0 150-200 m/c. Temmeparypa mpoayKTOB CTO-
panus B ®K nocturaer 2100 K. Cpeanee 3nauenue kosppuunenta o B PK  cocras-
asger 1,1-1,7, cienoBarenbHO, HET HEOOXOAMMOCTH BBIJICJICHUSI B HEH CIIEIHAJIbHOM
30HBI ropeHus. Bmecte ¢ TeM moBbIIatOTCs TPeOOBaHUS K PABHOMEPHOMY pacipese-
JIEHUIO TOIIMBa 1o ceueHnto @K B 11e1sx BOBICUEHUS B MPOLIECC TOPEHUS BCETO OC-
TaBIIETOCS KUCIOPOAA. DTa 3ajada pemaercs myreM yCcTaHOBKM B DK HECKOIbKHX
TOTUTMBHBIX KOJUIEKTOPOB C OOJIBIINM KOJIMYECTBOM (DOPCYHOK.

Jlnst coznanust 30H 00parHbIX ToOkOB B @K HEmocpencTBEHHO 32 TOIJIMBHBIM KOJI-
JIEKTOPOM YCTAHOBJICHBI CTa0MIM3aTOPhl TiaMeHu. OHU BBITIOJTHEHBI B BUJE KOJIEIl
WJTU paJuajibHO PACIIOI0KEHHBIX MOI0C V-00pa3HOro ceueHusl.

BrnpreickuBanue TorumBa (GOPCYHKAMU OCYILIECTBISIETCS MPOTUB MOTOKA, YTO CIIO-
COOCTBYET €ro XOpOIlEeMY PACIBUTMBAHUIO U TIEPEMEIIMBAHUIO C Ta30M. TOMIMBO, MO-
najaroniee Ha cTaduIM3aTop, CTEKAET C €ro KPOMOK B 30HY OOpaTHBIX TOKOB, 00pazys
o0nacTbh 00OTaIIeHHON cMeCH. 3/1eCh CO3/1al0TCsl Hanbosee OIaronpusTHHIE  YCIOBUS
JUIS BOCIJITAMEHEHUs CMecH U ee ropeHus. O0macTy BhITOpaHHsl CMECH 3a cTabuin3a-
TOpaMu OOBEAUHSIIOTCS B OJIHY 30HY TOpEHMUsI, 3aHUMarolyt0 Becb 00bem OK. Benen-
cTBHE OoJbIIMX cKopocTeil moToka B @K u ee orpaHMYEHHON IJIMHBI OKOHYATEIBHOE
JIOTOpaHKE TOTUTMBA MPOUCXOAUT OOBIYHO 3a MpeJielaMHi BBIXOJHOTO YCTPOMCTBA JBU-
raresisi. OT0 MPUBOAMT K MOSBICHUIO (pakesa MiIaMeHH Ha BBIXOJE U3 COIUIa, 0COOCHHO
3aMETHOTO BO BPEMSI HOYHBIX MOJETOB. OTCBETHI ATOTO IJIAMEHM Ha OCTEKJIeHUH ¢o-
Hapsi MOT'YT OBbITh OITMOOYHO MPUHSATHI MUJIOTOM 3a IMMPU3HAKH T0XKapa B JIBUTaTelie.

[Tepuunoe BocmiameHenne B @K olecreynBaeTCs ¢ MOMOIIBIO CIEIIMATBHBIX
ycrpoiictB. OHU TIpeacTaBisAoT cobol HeOonbime otnenbHbie KC. s obpazoBaHus
TBC B 3THX yCTpOMCTBAaX MCHOIB3YETCS BO3AYX, oTOMpaemslil 3a OK. Bocrmamenenue
MPOUCXOIUT OT NMEKTpUUYecKoil cBeur. [IpomyKThl cropanus B BUIE MOIIHOTO (pakerna
TJIAMEHH HAIIPaBIIAIOTCS B 30HY 000TallleHHOM cMecH 3a CTaOMIIM3aTopaMu IJIaMEHU U
NO/DKUTAIOT ee. B janbHeieM BOCIUIAMEHUTENb OTKIIIOYAETCA JIMOO MPOAOIKAET
paborarh, oOecrieunBasi JnexypHbI (aken miuamenu B DK, noswlmaromuii Haex-

HOCTbH €€ pabOTHI.
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4.4. CiocoObI CHUKEHUS DMHUCCHH BPEIHBIX BEIeCTB

OTtnenpHbIE KOMIIOHEHTHI TTPOAYKTOB CTOPAHHS aBUAIIMOHHBIX TOTUIMB TOKCUYHBI,
3arpsI3HSIOT OKPYXKAIOIIYI0 Cpedy, CIOCOOCTBYIOT 0O0pa30BaHUIO (POTOXMMHUYECKOTO
CMOTa, OTPHUIIATEIHHO JEHCTBYIOT Ha 4YeloBeka. K TakuM KOMIIOHEHTaM OTHOCSITCS
okcuapl azota (NOx), cepor (SOx), ymrepona (CO), cepuuctoie coemunenus (H»S),
yreBonopoasl (CH) u npiM (wactruku caxu). KolmnuecTBEeHHO HalU4uue OTACIbHBIX
BBIOPOCOB OLIEHMBAETCS B rpaMMax 3arpsi3HSIONIETO BEIIeCTBa, Mpuxozsmierocs Ha 1
Kr cropesirero TormBa. K Hambosree XUMUYECKH aKTUBHBIM BBIOpPOCAM OTHOCSITCS
coequHenust cepbl (SOz, SO3), KoTOphIE BO B3aUMOACHCTBHU C BOASHBIMU IapaMu
o0pa3ytoT cepHyto kucioTy. CaMoe paJuKalbHOE CPeICTBO 00pbObI ¢ 00pa3oBaHUEM
CEPHUCTBIX COCUHEHUN — CHIKEHUE COACPIKAHUS CEPHI B CAMOM TOTUIHBE.

Owmuccus okennoB azota (NOx) pesko yBenmnimBaeTcs PH TOBBIIICHUN TeMITepa-
TYpBbI, JaBJICHUS Ta3a U BPEMEHU MPeObIBAaHUS CMECH B 30HE BBICOKHUX TEMIIEpPaTyp.
[Ipobnema oOpa3oBaHMsl OKCHIOB a30Ta OCOOCHHO 000CTPUIIACHh B MOCJEIHEE BPEMs
B CBSI3U C pPOCTOM MapaMeTpoB pabouero nporecca aBuanonHsix ['T]1.

Bri6pocer okcunioB yriepoaa (CO) u ymeBonoponoB (CH) nntencudummpytorcs
Ha pexxumax manoi momHocty ['T]l, korna BeiaeacTBUE MOHMKEHUS TeMIIepaTyphl U
nasieHus B KC, a Takke yxXyamieH!s KadecTBa M paBHOMEPHOCTH PACIIBUIUBAHUS TO-
IJTMBA YMEHBINIAETCS TOJIHOTA CropaHus. J|Jisi CHYDKEHUS YPOBHSI TOKCUYHOCTH BBI-
OpocoB aBualMOHHBIX ['T/] mpUMEHSIOT ClieyIoIIe MEpHI:

1. Hcnonb3oBaHWE€ MHOTOTOPEJIOYHBIX (POHTOBBIX YCTPOUCTB ¢ (HOpPCYHKaAMU
BO3ayIIHOTO pacmnbiia. Takas KC oGmamaer HU3KUM ypOBHEM BBIOPOCOB BCIIEICTBUE
HEBBICOKOM TeMIepaTyphl B 30HE TopeHusi U majnoro BpemeHu npeObiBanus TBC B
Heit (1-2 Mc BMecTO 00BIYHBIX 4—6 MC).

2. llpumenenne nByx30HHBIX KC ¢ mocienoBaTeNbHBIM PACHOIOKEHUEM 30H U
IIPEIBAPUTEIIFHBIM CMEIICHUEM TOIUIMBA M BO3ayxa. IIpwm 3TOM Ha pexmme Majon
MOIIIHOCTH pabOTaET TOJIBLKO MepBasi 30Ha, kyaa noctynaetr TBC, moarorosienHas B
NIpEIBAPUTEIIPHON Kamepe cMemieHus. [Ipu yBenmnmdeHuM pekuma paboThl TOTLIMBO
HAauYWHAET TOCTYINaTh B OCHOBHYIO 30HY. Takoe IMOCIEIOBATEIBLHOE PACIIONOKCHUE
30H TOPEHUS MO3BOJIIET UCIOIB30BATh 30HY MajOM MOITHOCTH Ha TMOBBIIIEHHBIX pe-
KUMaxX Kak JSKYPHYIO U YBEIMYUTh M30BITOK BO3/yXa B OCHOBHOW 30HE. JTO MpH-
BOJIUT K YMEHBIIICHUIO TEMIIEPaTypPhl U BPEMEHH CTOPAaHUS CMECH B OCHOBHOW 30HE U

cumxennro dmuccuu NOy.



3. Ilpumenenne nByxbsipycHbix KC, B KOTOPBIX, KaK U B JIByX30HHBIX, CTOPaHHE
TBC onTuMu3HpOBaHO Ha KpaWHUX 10 MOIIHOCTH PEKMMAax. Ha MAJIBIX Harpys3kax

paboTaeT TOJNBKO BHEIITHUM KOHTYP, a IPU YBEIUYECHUU PEKUMa pab0OTaloT 00€ 30HBI.

4.5. XapaKkTepHble HEHCIIPABHOCTH KaMep CropaHus

K ocnoBubiM HeucnpaBHocTsiM KC, oOHapyXuBaeMbIM B 3KCILTyaTallMH, OTHO-
CSITCSl TIpOTapbl, KOPOOJIEHUS U TpelMHbl. [IpuunHaMu TOSBIEHHS STUX HEUCITPABHO-
CTEeH SIBISAIOTCA BO3HWKHOBEHHE HEPACUETHBIX MOBPEXKIAIONMUX (PAKTOPOB U OTKIIO-
HEHUS B TEXHOJIOTUU U3TOTOBIICHUS U COOPKH y371a.

BoO3HUKHOBEHUIO HEpPaCUETHBIX MOBPEXKICHHUM CIMOCOOCTBYeT HarapooOpas3oBa-
HUE, TOSBJICHNE KOTOPOTO CBUICTEIHCTBYET O HEMOIHOM CrOpaHWU TOIUIMBA U HECO-
BEPILIEHCTBE OpraHU3allMM IMpoLecca ropeHns B JaHHOW kamepe. OTioxeHue Harapa
Ha Topuax (OPCYHOK HCKaKaeT (PPOHT IJIAMEHH U TOJe TeMIepaTyp. DTO MPUBOIAUT
K Mporapam WM MeperpeBy U KOpOOJIEHUIO CTEHOK *apoBOW TPyObl, YTO euie Oosee
HCKa)XaeT CTPYKTYPY T'a30BOT0 MMOTOKA.

OOpazoBaHue Harapa Ha CTEHKE >KapOBOH TpyObl MPUBOIUT K H3OJISLUU CTEHKU
OT OXJIAXKIAIOIIETO BO3/1yXa, MECTHOMY TOBBIIICHUIO TEMIIEPATyphl U KOPOOJICHHIO
(morepe yCTOMYMBOCTH) JAHHOTO YYacTKa KapOoBOH TPYOBI.

K xopobnenuio u mocneayroneMy TpermrHo00pa30BaHUIO0 CTEHOK KapoBOHM Tpy-
Obl MPUBOAUT MPUMEHEHHE HECTAHJIAPTHOTO WJIM 3arpsi3HEHHOro ToriuBa. B 3Tom
cllydae 4YaCTUYHOE 3aCOPEHUE OTAENIbHBIX (POPCYHOK MPUBOIUT K PE3KOMY Iepepac-
npenenenuto nogaBaemMoro B KC TommmBa U MCKaXeHHUIO CTPYKTYpPBI T'a30BOTO MOTO-
ka. K aHajioruuHeiM pesynbraTaM MPUBOIUT MOMBITKA MOBTOPHOTO 3allycKa JBUTaTe-
Jqs mocie HeyAadyHoro Oe3 MpeaBapUTEIbHOM XOJOAHOM IMPOKPYTKHM M IPOAYBKH
ra3oBO3AYUIHOIO TpakTa. HecMoTps Ha Hanuuue APEHaKHOIO KIIAllaHa, COEAMHSIO-
IIET0 HIKHIOIO MOJIOCTh KaMephl ¢ CUCTEMOM JpeHaka, 3aropaHre OCTaTKOB TOIUIMBA
HA CTEHKAaX KaMmepbl MPHU MOBTOPHOM 3aIyCKE MOXET MPHUBECTH K MEPErpeBy U KO-
pOOJIEHNUIO KaMEpBHl.

Hpyrum pacnpoctpaneHHbM aedektom KC, oOHapykuBaeMbIM TpU SKCIUTyaTa-
IIMOHHOM TEPHUOAMYECKOM OCMOTPE BHYTPEHHHUX IOJIOCTEH, SIBISETCS TPEUMHOOOpa-
30BaHue. OCHOBHAs IPUYMHA NOSBICHUS TPEIIMH — 3HAYUTEIbHBI  TEMIEPATYPHBIN
IpaJyeHT, HapuMep, Ha KpOMKax OTBEPCTHM M0JIBOJIa BTOPUYHOIO BO3yXa, B MeC-

Tax CThIKa ropsiuell 1 OTHOCUTEIHHO XOJOAHOM 00osouek. [losBneHuo Takux Tpe-
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MY H CHOCO6CTByIOT OTKJIOHCHHUS B I'COMCTPHUU HeTaHeﬁ NI TCXHOJOI'MM HMX H3I0-
TOBJICHUA H C60pKI/I: YpPC3MCPHO OCTPBIC KPOMKH OTBepCTI/II‘/’I, OCTATOYHBIC HAIIPAKC-

HHA TTOCJIC CBAPKHU, IICPCKOCHI K HECOOCHOCTHU IIPU MOHTAKE.

TEMA 5. 'A3OBBIE TYPEUHbI ABUAIIMOHHBIX
TA3OTYPBEUHHBIX JIBUTATEJIEN

5.1. Tunol U cxeMblI ra30BbLIX TYPOUH

l'a30601i mypouHoUi HA3BIBAETCA JIONATOUHAs MalllMHA, MpeoOpasyrouias SHEPruio
ra3oBOro MoTokKa B MEXaHWYECKyr padoty, ucnoib3yemyto B I'TIl ans npuoma OK,
BCIIOMOTaTeNNbHBIX arperaroB U Bo3ayuiHoro BuHta (B TBJ). I'T — BaxkHelmui y3en
JIBUTATENIsl, OMPENESISIONIMM €ro pecypc MW HaASKHOCTh padOThl, MOATOMY K Hel
NPEABIBISIOTCS JKECTKHE TPEOOBaHMUSI.

I'T nomxua umerh Bo3MOkHO Oonbiimii KIIJI, KoTOpbId N1 BBITIOJHEHHBIX KOH-
crpykiuit cocrasisier 0,85-0,93, uto obecneunBaeTCs ONTUMAIBHBIM BBIOOPOM YHC-
Ja CTymneHel U mapamMeTpoB rasza, TmareabHou npodunupoBkoit onarok CA u PK,
YMEHBIIEHUEM MEPETEKAHUS Ta3a Yepe3 pagualibHbIC 3a30Pbl.

Heob6xonumas momHocTh I'T npu HanmmeHnblield Macce W rabaputax JOCTUTACTCs
yBenudeHueM temreparypsl raza nepen I'T go 1400-1600 K u yBenuueHuem Terio-
nepenaja, cpadbareiBaemoro Ha ojHoil crynmenu I'T. Breicokas HapexHocts ['T u
O0NBILION pecypc OOECleUrBAIOTCS MPUMEHEHHEM KapOMpPOYHbIX U KAPOCTOMKHX
MaTepHUalioB U CHIDKEHUEM TeMIIepaTyphbl HauboJiee HArpeThIX JeTajeil 3a cueT 3¢-
dbextuBHOTO OXJaxaeHus. I'T nomkHa ObITh MPOCTOM B pEMOHTE, T. K. CTOUMOCTb I'T
cocrasiser 25-30 % oT cTOMMOCTH JABUTATEIISL.

["a3oBbIe TypOMHBI KJIACCU(DUIUPYIOTCS B 3aBUCUMOCTH OT HaIlpaBJICHUS  JIBUKE-
HUS Ta30BOTr0O MOTOKA, KOJMYECTBA CTYNEHEN M KACKaJIOB, a TaK)Ke CIIOCOOOB HUCTIONb-
30BaHUs TEIUIONEpenaaa u noasoza rasa k PK.

[To HampaBieHHUIO ABMKEHUSI MOTOKA Pa3IMyaloT OCEBbIE U pajuaibHble (LIEHTPO-
CTpeMUTENbHbIE) TypOuHBl. B ocegvix I'T IOTOK IBUKETCS B OCHOBHOM BJOJIb OCH
I'T, B paouanvruix — npakTudecku nepneHAUKYIsipHO K Hell. Ocesbie I'T ucnonb3y-
roTC Tpakthudecku BO Bcex tunax [T/, Pagmanbabie I'T npuMeHAOT TpuU MajbIx

pacxonax raza. B atom cinyuae ux KIIJI moxket npesbimiarh KITJ[ oceBbix I'T.



[To uucny KackamoB pa3auyaroT OAHO-, ABYX- W Tpexkackaanwie I'T. Oonokac-
KAOHbIMU B HACTOSIIEE BPEMsl SIBJISIIOTCS B OCHOBHOM TypOuHbI ['T]] HeOobII0i T5-
ru (momHocTH), a Takxke BCY. bonsmmuctBo I'T coBpemennbix I'T/ — dsyxkackao-
nvie. B HekoTopbix TP/l npUMEHAIOT TPEXKACKAIHBIE CXEMBL.

Nuoraa ucnons3yrores napyuanvusle I'T, Tae ra3oBbiii notok nmoaBoautcs k CA B
HeKoTOpoi yacTtu okpykHoCcTH. OnnHako KII] takoit I'T MeHbllle, U TPUMEHSIOT UX B
aBuanMoHHbIX ['TJ[ B Tex ciydasx, KOrja CyHIECTBEHHO YIIYYIIAKOTCS APYrUe Xa-
PaKTepUCTUKN (KOMITOHOBOYHBIC, MACCOBBIC U JIP.).

B xoncTpyktuBHOM oTHomenuu oceBas I'T umeer muoro o6miero ¢ OK. Ona co-
CTOUT M3 POTOpa W cTaTopa. [ TaBHBIMHU 3JIEMEHTaMH POTOpa SBJISIOTCS padoyue Jo-
IIaTKH, BO3JIEMCTBYS HA KOTOPBIE MOTOK Ta3a 3acTaBiisieT Bpamarbes porop I'T u me-
XaHWYECKHU CBSI3aHHBIC C HHUM Y3Jbl JBUTaresisl. [JIaBHBIMH 3JE€MEHTaMH CTaTopa
SBJISIFOTCS JIOTIATKU COIUIOBBIX alllaparoB, HEMOJABUKHO 3aKPEIJIEHHBIE B KOPITyCE.

[To cxeme mpeobOpazoBanus sHepruu ['T oOparna OK. Iloctymaromuit Ha I'T
MpEABAPUTENBHO CKAThIM M HarpeThid ra3 B CA pacuupsercsi, ero CKOpoCTh yBEIU-
yuBaeTcs. Kunetnueckas sneprusi, nonyuennas B CA, nmpeobpasyercs B PK B mexa-
HUYECKYI0 paboTy BpauieHus Bana ['T.

Ocesrie I'T, kak u OK, MOTyT BBINONHATHCA OJHO-, IByX- U MHOTOCTYIIEHYAThI-
MH. UYHCIIO CTyIEHEN OIpeAessieTCs Ha3Ha4Y€HWEeM M KOHCTPYKTMBHOM cxeMo 1T,
BEJIMYMHOM PacCIioNaraéMoro TEIUIONEpenaaa U Harpy3kod Ha CTyneHb. Paznuuaror
MHoroctynenyarsie I'T co cTyneHsMu AaBieHus (PEaKTUBHBIE) U CO CTYIEHSIMU CKO-
poctu (aktuBHbIE). B aBuanuonueix ['T/] HanuM npruMeHEHHE MHOTOCTYyIEHYaThle
I'T co crynensimu nasnenus. [Iponeccel mpeoOpazoBaHUsl SJHEPIUU IMOTOKA B KaKIOM
ctyneHu MHoroctyneH4aroi I'T momoOHBI, modToMy mpuHIUI padoThl I'T MoxkHO

PaccMOTPETh Ha MPUMEPE OTIAEIBHO B3ATOUN CTyIEHHU.

5.2. CxeMa ¥ NPUHIAI PA0OTHI CTYIIEHH 0CEBOM razoBoil TYPOMHBI

Crynens I'T cocrout uz CA u pacnonoxenHoro 3a HuM PK (puc. 5.1). Jlonatku
CA 00pa3yroT KpUBOJMHEHWHBIE CYKAIOIIMECs KaHajbl (coria). JTo obecreuynBaeT
MpeIBapUTENbHBIA PA3rOH MOTOKA rasza nepen nonadeit ero Ha PK. B mpouecce pas-
roHa MOTEHIMAaJbHAs SHEPIus MOTOKA YaCTUYHO MpeoOpasyeTcs B KUHETUYECKYIO,
IIPU ATOM JIaBJIEHUE U Temreparypa raza cHmkarorcs. Ha Beixone n3 CA abcoinroTHas

CKOpPOCTb TIOTOKA O0s1bIIe, 9eM Ha Bxoge: Cz > (.

© 69



Jlonatku PK nepemMeniatorcsi OTHOCUTENIBHO KOpITyCa
¢ OKpyxHOI ckopocThto U. OTHOCUTENbHAs CKOPOCTh
notoka Ha Bxoae B PK (W, = C,— U) nomkHa ObITH Ha-
MpaBjeHa IO KacaTelbHONW K BXOJAHOMY AJIEMEHTY IMpO-
¢uns nonarku PK.

Comna I'T Bcerna HakJIOHEHBI MO HEKOTOPBHIM YT-

JIOM K TI0CKOCTH BpatieHust PK, u BeIXogHbIE CceueHud

COINIOBBIX KaHAJOB HC IICPIICHAUKYIISAPHBI K HX OCSIM.

Takum 00pa3oM, Ha BBIXOJIC KaXJOTO COIIOBOTO KaHa-

Ta o0pasyercss «KOCOW cpe3», TO3BOJSIONIMNA TpU

CBEPXKPUTHYCCKOM TMEpenajae IaBICHUNA MOIYYUThH —_é

CKOPOCTb UCTEYEHHUSI U3 COILJIOBBIX KaHAJIOB, IPEBbI- Puc. 5. 1 Cxema cTynenm I'T
IIAIOIIYIO0 CKOPOCTH 3BYKA.

B 3aBuCcMMOCTH OT XapakTepa TEUEHHUs rasa B MEKJIONaToyHbIX kaHamax PK pas-
JIMYAIOT aKTUBHBIE U peakTuBHble cTyneHu I'T. B peakmuenou cmynenu xanamnel PK
JENA0T CYKAIOIUMUCS. B HUX IPOI0IKAETCs pa3rOH NIOTOKA, YTO YBEJIMYUBAET €TI0
BO3/IE€HCTBUE (peakiuio) Ha padoune jonatku. [Ipu 3TOM OTHOCUTENbHAs CKOPOCTh
notroka B PK yBenuuuBaercs 1o Ws> W,, a temneparypa u 1aBjieHue JAOMOIHUTEb-
HO CHUKAIOTCS.

B axkmusnou cmynenu mexnonarounsle kaHaibl PK umeror mocrossHHyro 1io-
1[aJb MPOXOAHOTO CEUEHMs, IO03TOMY TEMIIEpaTypa, NABICHUE U OTHOCUTEIIbHAs
CKOPOCTb ITIOTOKa B HUX HE U3MEHSIOTCS, T. €. PACIIUPEHUE Ta3a 10 JABJICHUS 34 CTy-
neHblo ocymecTBisiercs: TonbKo B CA. AktuBHBIE ['T NPUMEHSIOT TONBKO I IIPU-
BOJIa MAJIOMOIIIHBIX arperaros.

PaGouune nomarku B aKTUBHBIX U PEAKTHUBHBIX CTYNEHSX 00pa3yrOT KaHAJIbI KpH-
BOJIMHEHHOU opMbl (puc. 5.2). [Tog Bo3aeHCTBIEM CTEHOK KaHAJIOB ITOTOK H3MEHSIET
HaIlpaBJICHUE CBOEro JBHKeHUs. CTpeMsCch B CHIIy WHEPIMM COXPAHWUTH HallpaBlie-
HUE JBWKCHMS, MOTOK OKa3bIBAET BO3ACHCTBUE HA JIONATKM B BUAE CHUJI JABJICHUS,
OOJBIIMX HA BOTHYTHIX M MEHBIIWX Ha BBIMYKIBIX MMOBEPXHOCTSAX JIOMarok. PaBHO-
JENCTBYIONIAS 3TUX CHJI MOXKET OBITh PA3JI0KEHA HAa JBE COCTABIISIIOUIME. OKPYKHYIO
(Pu) u oceywo (P,). OxpyxHas coctaBistomias (P,) Bcex Jionmatok (Ha3bpiBacMas B
JTAHHOM CJIy4ae akmueHoU cuioil) o0pa3yeT MOMEHT OTHOcHTenbHO ocu PK, mpuBo-
i PK Bo Bpamienne. OceBast coctamnsromias (P,) BOCIPUHHUMAETCS YIOPHBIM

IMOAUIMITHUKOM OIIOPEI pOTOpPAa ABUTATCIIA.



Puc. 5.2. PeweTtku npodunen nonatok CA n PK

Mesxnonarounsie kaHanbl PK peaktuBHOM cTyrieHn nmeroT koHpy3opHyo dhopmy. B
HUX TPOUCXOAUT JalibHeHIlee paclIMpeHue Tasza, NpeoOpa3oBaHUE MOTEHLMATBHOM
SHEPIUM IMOTOKA B KUHETUYECKYIO, BCIEICTBUE YEr0 BO3PACTAET OTHOCHUTENBHAS CKO-
poctb raza: Wz > W,. BecnenctBue yckopeHus: MOTOKa BOSHUKAET CHJIAa PEAKIIMY, HaIpaB-
JICHHAsl B CTOPOHY, MPOTUBOIOJIOKHYIO JBMXKEHUIO Ta3a. T. K. akTUBHAsI CUJia M CHJIa pe-
aKIMM CTPyH coBepIuaroT padoty BpamieHus PK, kuHeTtmueckas sHeprus moToka mpu
ATOM yMEHbIIIaeTcsl U abCONOTHAs CKOPOCTh Ta3a Ha Bbixone w3 PK Mmenbiue, yem Ha
Bxoze: C3< C,. Hanpasnenue ckopoctul C3 CTpEeMSTCS TOTYyYUTh OITU3KHM K OCEBOMY.

Pabota, coBepiaemast 1 xr raza npu BpamnieHun PK TypOuHbI, onpezaensieTcs: Tak

ke, kak u 111 OK:
L= UAW,,

rne AWy = W, + Wy, — 3akpyTka notoka B PK.
PaGora rasza na Bany ctynenu I'T xapakTepusyercs CIEAYIOIUMHU MTapaMeTpaMu:
1. Cmenens pacwupenus easza 6 cmynenu (Ter) — OTHOLIEHUE MOJTHOTO JABICHUS

Ha BXOJIC B CTYIICHB K ITIOJTHOMY JIAaBJICHUIO 34 CTYIICHBIO.

Jnsa apuanuoHHeIx T T n°  =1,6-3.

C

2. Aouabammnas paboma pacuupenus (L° ) — TeopeTudecku Bo3MOXkHas pado-
an.ct

Ta paCHIMPCHUA Ira3a IIPpU OTCYTCTBHUHA TEIJI000MeHa:
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_k-1)
kRTl*( 1-7° & J
\

et k-1

Veenudenue L ,; ., MOKET OBITH JOCTUTHYTO 3a CUET HOBBLILIEHUS TEMIEPaTyphl
(T1") u cTeneny noHmwkxeHus nasnenus (me ). L pacxomyercs Ha BpalleHHe Baa
aja.cr

CTYIICHH, PA3TOH IIOTOKA U IIPCOAOJICHUC THAPABINICCKUX COHpOTPIBJIGHHﬁI

L or =Ler t LTp + M)
an 2 '

3. Aouabammwiii KITJ] cmynenu (£ ;) — OTHOILEHHE TIOJNE3HOM PabOTHI ra3aB

CTYNEHU K ainabaTHO padoTe paclIupEeHUs:

Sarer = 5

Anuabarnbiit KITJ1 ucnonb3yercs /uist ONEHKU YPOBHS THIPABINYECKUX MOTEPH B

crynenu. Jlns coBpeMeHHbIX [T & er 0,9-0,92.

5.3. MHOTOCTYIIEHYATHIE ra30BbIe TYPOUHBI

[Tpu ucnonb3oBanuu ['T ays mpuBoga OK TP/ sddexruBnas padora OK u I'T
npumepHo paBHbl. B coBpemennsix TPI OK umeror m,> 6. s npuBoga takux OK
OKa3bIBAETCS JOCTAaTOYHBIM AByXcTyneH4arou 1T, umes B Bunmy, uro ra3 B I'T pac-
HIMPSETCS HE MOJHOCTHIO (paclIMpeHHe NPOAOIKAETCd B PEAKTUBHOM coruie). B
TB/J] raz B TypOuHe pacmupsercs: 10 arMochepHOro JaapieHusi, mostomy B TBJI Tpe-
oyercst ot 3 10 6 cryneneii ['T. IIpumepHo Takoe ke YUCIIO CTYNEHEH UMEIOT U Typ-
ounbl TP/IJI. PaGoTa MHOTOCTyINEHYaThIX Ta30BBIX TYpOUH XapaKTepU3yeTcs Cle-

TYIOIIMMU TTapaMeTpamMu:
1. Cmenenw pacuupenus 2aza 6 2a3080tl mypouHe:.
*
*
=P,
P4
OO61as creneHs paciipeHus raza B MHoroctyrnenyaroi I'T paBHa npousseje-
HUIO T B OT/IE/BHBIX CTYIEHSX.
CT

2. Paboma na eany mypounwi:



LT = I—CT.l + LCT.2 + ... LCT.Z'

3. Aouabammuwiii KI1J] muoroctynenyaroii I'T 6onbiue, uem £ 3a cyeT Tak Ha-
an.cT

3bIBAEMOT0 «BO3Bpara TEIJIOTHI (TEIJI0Ta, BBIICISIOMIASICS IPU TPEHUH, TTOJIBOIUTCS
k razy). B I'T, B ommuue ot OK, sTa Terora npu gaibHENIEM paclIMpEeHUU CHOBA

MpeBpalaeTcs B MoJIe3HyI paboTy Kak B TOW CTYIEHH, B KOTOpOM Oblja 3aTpaucHa

paboTa Ha TpeHHe, TaK U B cilenytonmx crynedsax. B pesynsrate Loz > XLlayer. Ji1s

MHoroctynenuatsix I'T coBpemennsix I'TH &, = 0,92-0,94.

5.4. KOHCTPYKTHBHBbIE KOMIIOHOBKH OCEBBIX I'a30BbIX TYPOMH

Koncrpykrusnbie komronoBku ['T onpenenstorcst opMoit MpOTOYHOM YacTH, a Tak-
K€ YUCIIOM CTyleHer U KackanoB. [Iporounas wacte MHOTOCTYNeHuarou I'T B coorBercT-
BUU C YPaBHEHHEM HEPa3phIBHOCTH JOJDKHA OBITh PACHIUPSIOUICHCS U MOXKET OBITh BbI-
IIOJITHEHA IIPU MTOCTOSIHHBIX CPEIHEM, HAPYKHOM MJIM BHYTPEHHEM JHAMETPax CTYIICHEM.
Kaxnas 3 stux cxem nporounoit yactu ['T uMeeT CBOM TOCTOMHCTBA U HEIOCTATKH.

B nepBoii cxeme pabota TypOMHBI pacipenensieTcs MexX1y CTyIeHSIMH MpaKTHye-
CKM IIOPOBHY M B3aUMHAsi KOMIIOHOBKA CTYIICHEH SABJISIETCS HAWUITYUILIEH.

Bo Bropoi#i cxeMe u3-3a yMEHBUICHHUSI CPEIHEro JUaMeTpa BEeJIWYMHA cpadarbl-
BAa€MOr0 TEIUIONIEpENnaga CHUKACTCS OT NEPBOM CTYNEHM K IOCIEIHEW, ONHAKO yII-
POIIAETCA TEXHOJIOIUS M3roToBIeHUs Koprmyca I'T M ero KOMIIOHOBKAa C BBIXOIHBIM
ycTpoucTBOM. [IprMeHeHne CXeMBI C IOCTOSHHBIM BHYTPEHHUM JUAMETPOM IO3BO-
JS€T MOJYyYNTh MUHUMAIIBHOE KOJIMYECTBO CTyneHer I'T u HauMeHblyo 1InMHY J10-
MaTOK MOCJIEAHUX CTyHeHel. B peanbHbIX KOHCTPYKLHUAX YYET yKa3aHHBIX (paKTOpPOB
IPUBOANUT K IPUMEHEHUIO KOMOMHUPOBAHHBIX CXEM MPOTOYHON YaCTH.

CunoBasg cxema I'T cocraBisgeT dacTh OOIIECH CHJIOBOM CXEMBI JIBHUTATENS, U €€
OCOOEHHOCTH OIPENEIAIOTCS YUCIOM U pacnojioxkeHueM onop poropos I'T. Tak, Ha-
npumep, B 1ByxBaibHOM [ TJ[ potop Typ6unst B/l nmeeT 00bIYHO OAMH MOALIUITHHK,
KOTOPBI MOMKET pacroiararbCs Kak nepen Auckamu, Tak U 3a auckamu ['T (o0Oa Ba-
pUaHTa UMEIOT CBOM JOCTOUHCTBA U Henoctatku). Potop TH/ mpu sTom onHo- uimun
JByXOIIOPHBIM; B IIOCJIEAHEM CIIy4dae OJHA W3 ONOpP pa3sMELIAeTCs 3a IUCKaMU, a BTO-
past — BHyTpH potopa B/I (MexBanbHas onopa). KOHCTpYKIMS ¢ MEKBAJIBHON OMOPOi
MO3BOJISIET YIPOCTUTh CHIIOBYIO CXEMY KOpITyCa, HO BO3HHMKAIOT TPYIHOCTH C obec-

INEYCHUEM CMA3KH U OXJIAXACHUA ITOAIITHUITHHUKA.



Potopsbl oceBbIX ra30BbIX TYPOMH

OCHOBHBIMH 3JI€MEHTaMHU KOHCTPYKIHMH poTtopoB I'T sBisitoTcs paboune jonar-
KM, JUCKU U Bajbl. B MeXJIOMaTOYHBIX KaHaax, 00pa3yeMbIX pabOYMMHU JIOMATKAMH,
OCYIIECTBISIETCA MpPeoOpa3oBaHUWE SHEPIHMHM Ta30BOr0 MOTOKa. JMCKM ciyxar as
pa3MEIIeHUs JIOMAaTOK W BOCHPUHUMAIOT HArpy3KH, BO3HUKAIOLIME IIPU BpaLICHUU
potopa. Banbl obecnieunBarot nepenaqy kpytsiero MmoMenta k OK wnm pegykropy, a
TaKXe CIYXKaT Uil pa3MELICHMs ITOAIIWITHUKOB, Y€pe3 KOTOPbIE MPOU3BOIUTCS IIe-
penada Harpy30K Ha KOpITyC IBUTATEJIs.

BBuay 6onpmmx no cpaBHeHuto ¢ OK ypoBHe# JeHCTBYIOMUX TeMIepaTyp U Ha-
rpy30K B KOHCTpYyKIMK potopoB I'T He npumensercsa 6apabannas cxema. OCHOBHBI-
MU BUJAMU CUJIOBBIX CXEM SIBIISIFOTCS JUCKOBasi, B KOTOPOW KPYTSAUIMH MOMEHT C Ka-
xmoro gucka mnepenaercs Ha Ban [T, m OapaGanHO-TUCKOBas, Tj€ Mepenada
KPYTSIIET0O MOMEHTa OCYILIECTBIsIeTCsl depe3 OapabaHHbIE yYacTKH, BBHITOJHEHHBIC
3a0[THO C IUCKOM WJI B BUJE OTAEIBbHBIX ACTAJIEH.

Pa0ouast nonmatka — onHa M3 HauOoliee OTBETCTBEHHBIX M HANpPSHKEHHBIX JeTalieit
I'T/1. Ee ocHOBHBIMU 3IIEMEHTaMU SIBJISIOTCS Tepo (MpouIrpoBaHHAs YacTh) U XBOCTO-
BUK, 00€CIIeUMBAIOIIMI KperuieHue paboyeil jonarku K Jucky. MckmounrensHoe pac-
npoctpanenue B [T momyyns XBOCTOBUK €JI0YHOTO THIIA, YTO OOBSCHSIETCS MPEXKIE BCETO
paLMOHATIBHBIM MCIIOJIb30BAHUEM Marepuasa B COeIUHEHUH JONAaTKi U JUCKA. JTO aeT
BO3MOKHOCTb OOECIIEUUTh IEpeaadyy 3HAYMTEIbHBIX HArPy30K IPU OTHOCUTENBHO He-
OOMBILIMX pa3Mepax XBOCTOBHKA M Pa3MECTUTh HEOOXOIMMOE KOJTMYECTBO JIOMATOK.

Paboune nonatku coBpemeHHbIX ['T MMEIOT B KOHIIEBOW YacTH mepa OaHJaKHbIE
IOJIKM, KOTOpBIE CIOCOOCTBYIOT HOBBIIIEHUIO BUOPONPOYHOCTH M YMEHBLICHHIO I1€-
peTeKaHus ra3a uepe3 paauaibHbie 3a30pbl. CylecTBYeT Ba OCHOBHBIX Croco0a mo-
JIOYHOTO OaHAaKUPOBAHUS: KOJIBLIEBOE, KOT/Ia OOBEIUHSIOTCS B KOJIBLIO BCE JIOMATKH
PK, u momapHoe, korna aBe COCEAHUE JIONATKU YCTaHABIMBAIOTCS B OJUH Ma3 JUCKa

U TIPYKUMAIOTCS IPYT K APYTY MPHU BPALIEHUU U3THOAIONTIMH MOMEHTaMHU.

CraTopsbl 0CeBbIX ra30BbIX TYPOMH

OCHOBHBIMM DJIEMEHTAaMH KOHCTPYKIHUH CTaropoB I'T SBISIOTCA COILIOBBIE JIO-
narky, koprycsl CA, mpenHasHa4eHHbIE U1 Pa3MEILIEHUS COIUIOBBIX JIONATOK, U
KOpITyChl OMOp, OOECIEUNBAIOIINE CHIIOBYIO CBSI3b MEXIY KOpPITyCaMH HOJIIMITHUKOB

u HapyxHbIM KopitycoM ['TJI. B 3anneii wactu I'T pacnonaraercst o0Tekarenb JauckKa



TypOUHBI (CTEKaTeNb). B 3aBUCUMOCTH OT HaJMYUs WU OTCYTCTBUSI CBSI3M COILJIOBBIX
JIOTIATOK MEXAy COOOM pa3inyaioT COOTBETCTBEHHO paMHBIE W KOHCOJIbHBIE KOHCT-
pykiuu CA (KOHCOJIbHAsI CXeMa MPUMEHSIETCS OTHOCUTEIIBHO PEIKO).

Kopnycet CA mpenctaBisitor coOOW TOHKOCTEHHBIE OO0OJOUKM C (praHUaMu B
MECTaX MOHTXHBIX U TEXHOJOTUYECKUX PAabEeMOB (MPOIOJIbHBIX WM TOMEPEYHBIX).
B OousbliMHCTBE CilydaeB MPUMEHSIOT MOIMEPEYHBbIE Pa3beMbl C KOJIbIEBBIMU (IaH-

maMy, CyIeCTBECHHO ITOBBIIIAIOIUMHU JKECTKOCTH KOPITYCOB.

5.5. OxJjaxxaeHue ra3oBbIX TYPOUH

[Ipu Kcronp30BaHUM YIIIEBOIOPOIHOTO TOILJIMBA MOXKET OBITh MOJy4Y€Ha TeMIle-
parypa, paBHas 2500-2800 K. B To >xe Bpemsi TypOMHHBIE JIONATKU U3 MaTepuajoB
Ha OCHOBE HHUKEJS U KoOajbTa MOTyT paborarh npH Temneparype He Bbime 1250 K.
ObecneunTh pabOTOCIIOCOOHOCTH JeTajel TypOWHbI NpH OONBIIMX TeMIeparypax
MOKHO TOJIBKO C TIOMOIIBIO OXJIAKICHUS.

OxnaXIeHUIO B Pa3JIMYHON CTEMEHH MOBEPraroTcsl NpakTuiecku Bce neranu [T
OCHOBHOM TUII CUCTEMbI OXJIAXKICHHUS COBPEMEHHBIX TYPOUH — OTKPBITAsk BO3AYIIIHAS
cUCTeMa: JUId OTBOJA TEIlla MCIOJIb3yeTcs BO3AyX, oronpaemblii o OK u BbImyckae-
MBII 3aTe€M B MPOTOYHYIO YacTh ['T. DTa cucTemMa OTHOCHUTENBHO MPOCTa U HAJEKHA,
HO CJIEAyeT UMETh B BUIY, YTO C POCTOM TEMIIEpATyphl ra3a yBEJIMUYUBAETCS MOTPEO-
HBIM pacxol OXJIaXAIIIEero BO3AyXa U, CJIeN0BaTeNIbHO, 3(PGEKTUBHOCTh CHUCTEMBI
OXJIKJICHUSI CHIXKAETCS.

Cy1ecTByeT JBa OCHOBHBIX CIIOCO0a BO3AYUIHOTO OXJIAXKIACHUS: BHYTPEHHEE KOH-
BEKTHBHOE U 3arpaaurenbHoe. Hanbonee mMpoko xoHeekmusHoe oxnaxcoeHue npume-
HsieTCsl B pabounx U coruioBbIX jonarkax ['T. K HUM OTHOCSTCS J0marku ¢ pa3inyHbI-
MU BapuMaHTaM{ BHYTPEHHUX KaHajioB. HTeHCH(UKAIMS OXJTaKACHUS U TOBBIIICHHE
€ro paBHOMEPHOCTH JIOCTHTAETCsl ONTHUMH3AIMEH PaCIONOKEHUsT KaHAJIOB, OpraHu3a-
[[MEH HaNpaBICHHOIO JBI)KEHUS BO3AyXa B HUX (C MOMOIIbIO JA€(PIECKTOPOB WM TET-
JIEBOTO JIBUYKEHMS BO3/YyXa), YBEIMUEHHEM MTOBEPXHOCTH TEII000OMEHA (IPUMEHEHUEM
opeOpeHus), TypOyIu3alrei moToka (B JI0MaTkax MTHIPHKOBOTO TUIIA) U T. 1.

KonBektnBHOE oxjaxiaeHue npumensercas v B apyrux snemeHtax ['T. Tak, B
KOHCTPYKLIMU pOTOpa Bpamaronmecs aeuekropbl 00pa3ytoT BMECTE ¢ AUCKOM KaHa-
JbI U OXJIKIJAIOLIET0 BO3YXa, & B KOHCTPYKLUHU CTaTopa MEXAY KOPIYCOM M Ipo-

TO4yHOM YyacThio I'T CO30ar0TCA IIOJOCTH, ITPOAYBACMBIC OXJIAKIAIOIIKUM BO3AYXOM.
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bonee 3ppekTUBHBIM SBIAETCS 3aepaoumenvhoe 6030YUIHOE OXaxcoeHue, obectie-
YHBAIOIIEe YMEHBIIIEHUE TETUIONOABOAA K IeTall OT ropsiuero ra3a. Hamnbonee pacrpo-
CTpaHEHHBIM THUIIOM 3arpaJuTEIIbHOTO OXJIKIACHUS SBIISICTCS IJICHOYHOE, KOTAa MEXITy
OXJIQXK/IAEMOW JETaIbl0 ¥ ra30BbIM MOTOKOM CO3JIAETCS TMeEJIeHa OXJIAKIAIOIIETO BO3IY-
xa. [IpumeHenne KOMOWHUPOBAHHOTO KOHBEKTHBHO-TUICHOYHOTO OXJIAXKICHUS MO3BO-
JsieT obecrneunTh paboTocrocoOHOCTh jomarok I'T mpu Temmeparype rasza, paBHOMN
1550-1650K.

JlanbHEHIIIUM pa3BUTHEM IUICHOYHOTO OXJIAXICHUS SBIACTCS nponuxarouee (no-
pucmoe) oxnadicoenue. Bo3myx, mpoxois 4epe3 MPOHUIAEMYIO OOOJIOYKY JIOMATKU
(TOpBI WJIM CUCTEMBI OTBEPCTUI), OTOUpAET OT HEe TEIUIO U CO3JAeT BOKPYT JIOMATKH
3aIUTHBINA CJI0U. Dh(HEKTUBHOCTh TAKOTO OXJaXJACHUS MoxeT ObiTh B 1,5-1,6 pasza
BBIIIIEe, YEM MPU KOHBEKTUBHOM CMOCO0€ (TeMIieparypa raza MOXXeT ObITh yBelnYeHa
10 1650-1750 K).

B Hacrosiiiee Bpemst BeAyTCs HHTEHCUBHBIE Pa3paOO0TKU JAPYTHX TUIIOB CUCTEM OX-
naxaeHns. K HUM OTHOCSTCS 3aKpBIThIE CUCTEMBI, B KOTOPBIX OXJIAJUTEIh [IUPKYITUPYET
110 3aMKHYTOMY KOHTYPY, OTOMpast TEIJIO OT HATPETHIX JIeTaJIel U OT/aBasi €ro B pajua-
Tope. [Ipn uCrmonp30BaHNM 3aKPBITHIX CHCTEM 3a CYET PE3KOro Bo3pacTaHus koddduim-
€HTa TEIUIOOTIa49M TeMITepaTypa raza MoxkeT ObITh moBeneHa 10 19002000 K u Beme.
OmHako 3KCIUTyaTallMOHHAS HAJIS)KHOCTh TAKUX CHUCTEM ITOKa HEJ0CTAaTOuHA JUIS UX HC-
MOJIb30BaHus Ha cepuiHbIX [ 'T/1.

AHanu3 cUCTeM OXJIAXICHUSI TTOKA3bIBAET, YTO UX MIPUMEHEHHUE BEACT HE TOIBKO K
ycioxkHeHnto KoHeTpykiuu ['TJl, Ho 1 TpeOyeT NONmOJHUTENBHBIX 3aTpaT YHEPTruu Ha
ux (yHKIMOHUpoBaHUE. OUEBUHO, YTO HCIOJIB30BAaHHUE TOTO WJIM HMHOTO Crocoba
OXJIAKJIEHUSI MOKHO CUMTATh ONpPABAAHHBIM TOJBKO B TOM Cliydae, KOTJa BBIMTPHIII
3a CUET IMOBBIIMICHUS TEMIIEPATYPhl Ta3a CYMIECTBEHHO MEPEKPHIBACT TOSBIISIOIINCCS

IIPY 3TOM DHEPTETUYECKHUE 3aTPATBHI.

5.6. XapaKkTepHbIe HEHCIHIPABHOCTH I'a30BbIX TYPOMH

XapaKTepHBIM JJIA Typ6I/IHHBIX JIOIIAaTOK ABJCTCA TCPMOLMUKIMYICCKOC HAIrpyKe-
HHUC M BO3MOXHOCTL IICPETPEBA, YTO CHMIKACT COIPOTHUBIICHHC JIOIIATOK HE TOJILKO
AUHAMHUYICCKUM, HO U CTATHYCCKUM HAI'PY3KaM. B stom clIydac 06pI>IBI>I JIOIIaTOK HO-

CSIT CJIEJbI INIACTUYECKOM e opmarii.
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BoapmMHCTBO MOJOMOK pabO4YMX JIOMATOK MMEET YCTaJOCTHBIA XapakTep U CBs-
3aHO C MEPEMEHHBIMHU HAINPSKEHHUSIMHU, BO3HUKAIOIKUMU MpU KoieOanusx. [lpu un-
TEHCUBHBIX KOJIEOAHUSIX BO3MOXHBI PACTPECKHBAHUE U YCTAJOCTHBIE pa3pyLICHUS
XBOCTOBHKOB JIOITATOK.

Pa3pyiienne 0aHga)KMpOBaHHBIX JIOMATOK YacTO CBSI3aHO C YMEHBIIEHUEM B IIPO-
necce HapaOOTKM HaTAra Mo OaHIaKHBIM IOJIKAM Y BO3HMKHOBEHUEM H3HOCA U Ha-
KJIETIa U3-3a MOSBIICHUS 3a30pa MEXy HUMMU.

OpnHoil M3 MpUYMH BO3HUKHOBEHUS HewcrnpaBHocTed jomnarok [T B mpouecce
AKCIUTyaTalluM SBIISETCS ra30Basi KOPpo3us, OOYyCIOBIEHHAsS HAIMYUEM B MPOIYKTaX
CropaHus XUMHYECKU aKTUBHBIX COCIMHEHUM.

HaubGonee onmacubiM BuaoM noBpexaeHuil ['T sBisieTcss BOBHUKHOBEHHE TPEILUH
U pa3pylICHHE TUCKOB. Takue pa3pylIeHUs HE JOKAJIM3YKOTCA B Mpelenax Koprmyca
neuraresis. OCHOBHasi IPUYMHA TOSBIEHUS TPEUIMH — MAaJOLMKIIOBAas YCTaJOCTh,

BO3HHUKaArom@as mpyu MOBTOPHLIX 3aIIyCKaX U OCTAHOBAX ABUTATCIIA.

TEMA 6. BBIXOJIHBIE YCTPOUCTBA ABUAIIMOHHBIX
TA3OTYPBEMHHBIX JIBUTATEJEN

6.1. HazHaueHye, NPUMHIIMI PA00THI M OCHOBHbIE NapaMeTPhI

Brixonnsie yctpoiicta I'T/] BBITTONHSIOT cienyromue GyHKIINM:

— 1peoOpazoBaHUe NOTEHIMAIBHON SHEPIMH T'a30BOTO MOTOKA, BeIxoasmero u3 I'T,
B KMHETUYECKYI0. DTy QPyHKIHMIO BBITONHSIOT PC;

— HW3MEHEHHUE HaIpaBJCHUs BEKTOpa TIArW. DTy (YHKUMIO BBINOIHAOT PY u ne-
BUATOPHI TATH;

—3(pexTuBHOE CMEIIeHNEe TOTOKOB HaPYKHOTO U BHYTpeHHEro KoHTypoB TPII/I;
— paszzneneHue 3aTypOMHHOIO TOTOKAa Ha Psii OTAEIBHBIX CTPYH. OTy (QYyHKLHIO
BBIIIOJIHAOT IIYIIATEIN IIyMa.

KonnuecTBo y3710B, BXOASIMX B COCTAB BBIXOAHOTO YCTPOMCTBA, 3aBUCHUT OT TH-
na ['T/ u ero KOHCTPYKTUBHBIX 0cOOeHHOCTEW. OCHOBHBIMM 3JIEMEHTAMH BBIXOJHBIX
yctpoiictB TPl u TPIIJI sBisitoTCcsl peakTUBHBIE COIUIa (PEryIMpyeMble WIIM HEpery-
JUpyeMbIe). DTU JBUraTeld MOTYT MMETh Takxke cMmecutenu norokos (TPIJI), pe-

BEPCUBHBIC YCTPOMCTBA, IEBUATOPHI TATY ¥ IIYMODITYLIUTENN. BBIXOAHOE yCTPONCTBO
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TB/J] cocTouT 00BIYHO M3 BBIXJIOITHOTO MaTpyOKa U B clydae HEOOXOIUMOCTH YIJIH-
HUTEJILHON TPYOHI.

OCHOBHBIM TpeOOBaHUEM, MPEABIBISIEMbIM K BBIXOJHBIM YCTPOUCTBAM, SIBISECTCS
Han0oJiee OJIHOE MpeoOpa3oBaHKe MOTEHIIMATLHON SHEPTUU ra3a B KHHETUYECKYIO C
MHWHHUMAaJIbHBIMU THAPABINYECCKUMH MOTEPSMU. BMECTE C TEM BBIXOJHOE YCTPOMCTBO
JIOJIKHO UMETh BBICOKYIO HAJIEKHOCTD, MPOCTYIO KOHCTPYKIIHIO U MAITYIO MACCY.

OCHOBHBIM 3JIEMEHTOM BBIXOJHOTO YCTPOWCTBA SIBJIIETCA PEAKTUBHOE cOILio. B
3aBUCUMOCTH OT cxeMbl PC BBIXOIHBIC YCTPOMCTBA NENATCS Ha 0038)YKOBble U

ceepxzgykosvle. Beibop cxembl PC nnst konkpetHoro I'TJ  onpenensiercst pacnona-

2aemotll cmenenvlo noHudcenus: oasnenus 2aza (mc,). OHa mpeacTaBiseT coOOi OT-
HOIIIEHHE TOJIHOTO JaBieHus rasza (ps ) Mepe] COIJIOM K CTaTUYECKOMY JaBIIEHMIO

(pw) B OKpyXaroiei arMocdepe:

Benuuuna 1, 3aBUCUT OT CKOPOCTH IOJIETA, PACUETHBIX [TApaMETPOB JIBUTATENs U
pexxuma ero pabotel. B nuanazoHe 103BYKOBBIX CKOPOCTEH MoseTa T, U3BMEHSETCSI OT
2-3 (B cTapToBBIX ycnoBHsX) A0 6-8. Ilpu OOmpIIMX CBEPX3BYKOBBIX CKOPOCTSIX

110JI€Ta BEJIMYMHA T, MOXKET ObITH Oosee 20.

6.2. 103BYKOBBIC peaKTHBHBIE COIIA

XapakTepHOoi 0COOEHHOCTHIO JO3BYKOBOTO BBIXOJTHOTO YCTPOMCTBA SIBJISETCS CY-
xaroleecs: (J03BYKOBOE) peakTUBHOE coruio. [IpoToyHas yacTh JA03BYKOBOIO COILIA
OOBIYHO HMMEET KOHWYecKyro Qopmy. [lnomianb BBIXOJHOTO CEYEHHUsSI CYKAOUIETrocs
COIUIa SIBJISIETCSA €r0 KPUTUYECKUM CEYEHHEM. DTa IJIOMIAb MOXET OBbITh MOCTOSH-
HOM TMOO0 N3MEHSTHCS C MOMOIIBIO IAPHUPHO MOABEIIEHHBIX CTBOPOK.

OCHOBHBIMH KOHCTPYKTUBHBIMH 3JIEMEHTaMU cyxarorierocss PC sBisitoTcss  Hapyk-
Has CTeHKa, 00TeKarellb IUcKa TypOUHBI (CTeKarenb), 00TeKaeMble CTOMKH U PEaKTHB-
HBIH Hacaok (puc. 6.1). PeakTHBHBII HAacaIOK BBIIOIHSIOT JISTKOCKEMHBIM. Ero BhIXOI-
HOW JMaMeTp TOmOWparoT TpH OTIAJKe [BUTATENII Ha 3aBoje-u3rotoBureie. J[is
oOseryeHusi Mo0Opa HACAAKH BBITOMHIIOTCA C Pa3IMYHBIMU JHAMETPAMH, OTIMYalO-
nmmMucs Ha 2—-3 mM. [locTaHOBKa Hacallka ¢ MEHBIIMM JTUAMETPOM MPUBOIUT K TOBbI-

menuto taru TPJI 3a cuer pocta TeMrieparypsl ra3a nepen I'T u BeixonHoi ckopoct C.



L L
Puc. 6.1. MpuHUMNManbHble CXEMbI CYXXAtOLLIMXCS HEPErynMpyeMbIX CoMner:

a — 0bbl4HOE peakTMBHOE conno, 6 — peakTMBHOE COMMO C yANMHUTENbHON  Tpybon;
o — yron cyxenus conna (10-12 ); B — yron npu BepLumHe KoHyca obTtekatens (35-50 );

1 — BHYTPEHHUI KOHyCc-00TeKkaTenb AgMcka TypOuHbl; 2 — CToNKa; 3 — HapY>KHas CTEHKa;

4 — peaKTMBHbIA Hacagok; 5 — yanuHuteneHasa Tpyba

Crenenn noHmKeHus jaapiieHus ra3za B PC (n;) mpeacraBnsieT co0oil OTHOIICHHE
TIOJHOTO JIABJIEHHS Ia3a Mepej COmIoM (ps ) K CTATHUECKOMY JABICHUIO B BBIXOIHOM

ceuenuu comna (p.), T. €.

v
Pe

T, =

Benuuunna Tl B CYKAIOIIUXCs COIIaX HE ITPCBBIMIACT KPUTUUCCKOTO 3HAYCHUA

n
S (n + ]jn—l

Ha nedopcupoBannbix pexumax padorsl I'TI m, = 1,85. ImenHo nostomy cy-
xaromuecs PC npumenstorcs B I'T/[ na BC, ckopoCTh mosera KOTOPBIX OCTaeTCs
J03BYKOBOU WJIM HE3HAYUTEIIBHO MTPEBBIIIAET CKOPOCTh 3BYKA.

[ToTepu sHepruu nortoka raza B 103BykoBoM PC OlI€HHBAIOTCSI C MOMOIIBIO KO-
a¢durmenTa ckopoctu coruia (¢¢), KOTOPBIN MPEACTABIICT COOOH OTHOIICHUE -
CTBUTENIbHOM ckopocTh ucreueHus (C.) k annadarHoit ckopocTH (Ce ay):

Ce
C

P =

az.c



KoappuumeHt ¢, no3Bosser KOMIUIEKCHO yuecTh notepu B PC 3a cuer TpeHus u
HEPABHOMEPHOCTH ITOTOKA.

IIpu 7., < T B cyxaronmxcss PC nponcxonnT NOHMKEHNE JABIEHUS Tas3a J0 ar-
Moc(hepHOro B BIXOOHOM ceueHuH. Takue pexumbl padotel PC Ha3bIBatoTCs peorcu-
Mamu noaHoz2o pacwupenus (pacdeTHbIMH pexumamu). [Ipu 7., > T BEIMUMHA T,
OCTaeTCsl PaBHOM T, & JABJICHUE Ia3a B BBIXOAHOM CEYEHMH COILIA MPEBBIIAET py.
Pexxumbl padotel PC, mpu KOTOPBIX p. > py, HA3BIBAKOTCS pexcumamu Hedopacuiupe-
Hus. B 3TOM ciiydae MOTOK 3a BBIXOAHBIM CEYEHHEM COIUIA MPOAOIKAET Pa3TOHATHCS
Y paclIMPATHCS 10 JaBleHMs p,. Crila peakuuu CTpyH raza B IpoLEecce 3TOro pasro-
Ha MPUKIIAIbIBaeTCs K arMocdepe U B CO3AaHUM TATH JIBUraTesst He ydacTByert. Ipu-
MEHEHHUE JO3BYKOBBIX BXOJIHBIX YCTPONCTB B 3THX YCIOBUSX MPUBENO Obl K OOJIBIIO-
My HEIOMCIOJIb30BAHUIO TOTECHIMAIBHOM JHEPIHHM Ta3a U B KOHEYHOM CYETE K
CYIIECTBEHHOMY HEI000pY TATH JABHUraTeNss M CHUKEHHUIO €ro 3KOHOMUYHOCTH. [lo-
stoMy B ['TJl BO3myIIHBIX CYIOB C OOJIBIIMMHU CBEPX3BYKOBBIMH CKOPOCTSMHM MOJIETa

IMPHUMCHSATIOT CBEPX3BYKOBBLIC BbIXOAHLIC YCTpOﬁCTBa.

6.3. CBepXx3BYKOBBIC PEAKTHBHbBIE COILIA

PC cBepx3BYKOBBIX BBIXOJIHBIX YCTPOMCTB (coruia JlaBais) COCTOST U3 Cy’Karollle-
rocsl U pACIIMPSIOIErocs y4yacTKoB. BaxkHeWnuM mapameTpoM cBepx3BykoBoro PC
SBIISIETCSL CMeneHb Yulupenus conia, NpeacTapisonias coooi OTHOUIEHUE IUIOMAAN
BBIXOZHOTO cedeHus coruia (F¢) k mmomanu ero kputudeckoro ceuenus (F.p) (moio-

iau ropia):

Crenenb ylIMpeHus COIia OAHO3HAYHO OMPEAEIAET MAKCUMAIBHYIO I0CTHKUMYIO
CTEICHb MOHMKeHHs aBieHus rasa B PC (m;). Uem Oosbie fe, Tem Oonbiiie BenuynHa
Te, KOTOpasi MOXeT ObITh peanm3oBaHa B panHoM PC. Ilpum fc = const BemmuuHa ¢ oc-
TaeTCsA MOCTOSHHOM B IIMPOKOM JMAINla30HE W3MEHEHHs PacrojaraéMou CTENEHH I10-
HIDKCHUS JaBJICHUS ra3a (T ).

B 3aBMCMMOCTH OT COOTHOLIEHUS CTATUYECKUX JABICHUN P U Py BBIACISIOT TPU

XapaKTePHBIX pekrMa paboThl CBEpX3BYKOBOTO PC:



1. Peswcum nonno2o pacuiupenis i pacyemmublil pexicum: CTCTICHb YITUPEHUS
comua (f;) obecneunBaeT monHOE pacIIupeHne ra3a, T. €. Pe = Py, IPH ITOM T = T .

2. Peosicum nedopacuupenus: ynmupenue comia (f;) HemocrarouHno ajis  mosrHo-
r0O pacHIMpeHHs Ta3a 10 aTMOC(EpHOro AaBIeHUs (P > py), IPUA ITOM T < T p, T. €.
OKOHYATEJIhbHOE MOHIKEHHE JAaBJICHUS Ta3a J0 py MIPOUCXOIUT YK€ 3a IIpe- JeIaMHu
coIlIa, He OKa3bIBas BIUSHUS Ha TATY JABUTATEIIS, CICIOBATEIBHO, TATA CHIDKACTCS
10 CPAaBHEHHIO C PAaCYETHBIM PEXUMOM. i TOro 4ToOBl YBETUYHUTH T AO T, H
o0ecreunTh TMOJHOE paclIMpeHUue Ta3za B Mpeesiax corsia, MmoTpedoBaioch Ol

yBEJIUYUTH f.

3. Pesicum nepepacuupenus: crenenp ympenus coria (f.) Oonplie, uem 310
TpeOyeTcs sl paciupeHns ra3a 10 aTMOC(HEPHOTO JaBJICHHUS, T. €. B €0  BBIXOIHOM
CEYCHUM YCTAHABIMBAETCS P < Py, TOTHA ¢ > Mcp. 1. K. IPU 3TOM CKOPOCTh r'a3a B
BbIxoHOM ceuennn PC C.> a, To 3a COIJIOM MOA BO3ACUCTBUEM MPOTHUBOIABICHUS
MOTOK Ta3a TOPMO3UTCS ¢ 00pa3oBaHWEM B HEM CKAYKOB YILJIOTHEHHS, Ha KOTOPBIX
JIABJICHHE TIOBBINIACTCS JI0 py. B 3TOM ciiydae, Kak U B JABYX MPEIBIIYIINX, CKOPOCTh

ra3a B BBIXOJHOM CCUCHHUH PC OIIpEACIIACTCA 110 q)aKTH‘{CCKOP’I CTCIICHU TIOHMXKCHUA

*

P y
JAaBJICHUA T, = 4—, COOTBCTCTBYIOIIICH JAaHHOMY YIIUPCHHIO COILIA. Craruueckas

Pe

COCTABJISIOIIAsl CWJIBI TATH JIBUTaTelsl CTAHOBUTCSA OTPULATENIBHOM, TAra CHUXKAETCS
110 CPAaBHEHHUIO C pacyeTHbIM pekuMoM pabotel PC. Ilpu 3HaYMTENBHOM NIEpEpaCIIN-
pPEHUM Ta3a B CBEPX3BYKOBOM PC IPOMCXOAUT OTPBIB MOIPAHUYHOIO CJIOS OT CTEHOK
COIUIa, U CKAYKM YIUIOTHEHHUs IEPEMEINAIOTCS BHYTPb coruia. CKOPOCTh MOTOKA B
CKauKaxX CHW)KAETCS 0 JO3BYKOBOIO 3HAYECHMsI, TAra IBUTATENs PE3KO CHMIKAETCH.
JIis ycTpaHeHus Iepepacumperus noTpedoBaiock Obl ymMeHbIeHue f.

TakuMm 00pa3oM, Tsra ABUTATENS CHIXKACTCS KaK TPH P> Py, TAK U TIPU P < Py,
OJTHAKO MOTEPU TIATU MPH NMEepEepacIMPEHUN BO3PACTAIOT 3HAUUTEIIbHO HHTEHCUBHEE,
4yeM IIpu Hepopacmupenuu. [loaTomy ecnu Ha JBUTAaTENle YCTAaHABIMBAETCA HEpPETy-
nupyeMoe cBepx3BykoBoe PC, koTopoe AOMKHO padoTaTh NP pa3IUYHBIX Teperna-
Jax JaBJeHUs, TO Jy4Yllle, €Clii OHO OyleT paboTaTh Ha HEKOTOPBIX PEXHUMax C Hello-
pacmmpenueM. [Ipyu 3ToM 3HAYUTENHHO YMEHBIIAETCS MOTPEOHOE YHIMPEHUE COILa,
CHIDKAIOTCA JUIMHA, BBIXOJHOW JAMAaMETp COIUIa, €ro Bec M JI0OOBOE COMPOTUBICHUE

ABUrarelis (Tak Ha3bIBAEMOE «KOMIIPOMHUCCHOE COTLION).



6.4. PervinpoBaHue reoMeTpuy peakTHBHOI0 COILIA

[Ipumenenue perynupyembix PC naer cyliecTBeHHbIE MPEUMYIIECTBA MO TATE U
OSKOHOMHUYHOCTH JIBUTATENsl W 3HAYUTEIHHO OOJeryaeT ero 3amyck. PerymampoBanwme
PC neobxomumo Taxxke g cormacoBanusi pabotel I'T u OK, obecnieuenust yctoluu-
BOI paboThl ABUraresnsi, 0COOEHHO MpPH 3aIllyCcKe, MPUEMHUCTOCTH U MPHU BKIIIOYEHUU

dbopcaxa.

[Tpu Brimouennu ®K temmneparypa rasa nepen ComjioM BO3pacTaeT, MacCOBBIN

pacxop rasza npu F, = const ymeHpI1aeTcs npornopuuoHaIbHO Iﬂ . B Toui ke cre-
T4

neHn yMeHbiaercs u pacxon Bosayxa (Gg) wepes OK. Ilpu Takom ymenbiieHnn Gy

OK Boiiner B nomnax. [loatomy npu BxmoueHnn @K HEOOXOAMMO YBEIMUYUTH C He-

KOTOPBIM onepexxeHneM F, Tak, 4Toob1 G, 0CTaNCs HEU3MEHHbBIM.

Jlnis obecriedeHrs MOJMHOTO PACHIMPEHUs ra3a U MUHUMAJbHBIX MOTEPh B CBEPX-
3BykoBoM PC Ha Bcex ckopoctsx nonera PC HeoOXOoQuMMO BBINOJHSATH pEryiupye-
MBIM, TIPUYEM PEryIupoBaTh HEOOXonuMo Kak F,, Tak u F¢. OnHako naxe u3MeHe-
HUE TONBKO F¢ cyxkatomierocs coria OKa3bIBAa€TCS CIOXKHOM KOHCTPYKTUBHOM
3aJlaueii, U BBINOJIHEHHbIE B HACTOSALIEE BPEMsI KOHCTPYKLIMHM HE BCErJa HAJEKHO pa-
ootarot. Ee 6onee crnoxxHOW 3anaueit sBisieTcsl co3naHue comen JlaBans ¢ He3aBu-
CUMBIM perynupoBanueM F, u F..

N3 npennoxeHHbix cxeM perynmupyembix PC HanOosee 3(hPexkTUBHBIMU U TpO-

CTBIMHU I10 KOHCTPYKHOHH ABJIAIOTCA MHOI'OCTBOPYATBIC OJHOPAIAHBIC, MHOI'OCTBOpYA-

ThIC IByXPSIIHBIC M MKEKTOPHBIC perymupyembie PC (puc. 6.2).

B

Puc. 6.2. NpuHuMnuanbHble CXeMbl perynupyembsix conert:
a — o[iHOpsiAHOe MHOrocTBOpYaToe conmno; 6 — AByXpsiAHOEe MHOrocTBOpYaToe Confo;

B — 3XKEKTOpPHOE conso



Oonopsionvie mHococmeopiamuvle PC IPUMEHSIOT 1151 T03BYKOBBIX BBIXOIHBIX
YCTPOKMCTB, coaepkaux (opcaxHyro kamepy. Kaxpas cTBOpka MHpeacTaBiseT cO-
OOl KECTKYI0 KOpOOYaTyr0 KOHCTPYKIIHMIO, 3aKPEIUIEHHYIO IIAPHUPHO K HapYKHOU
CTEHKE COIUIA. YIUIOTHEHHE CTHIKOB CTBOPOK JOCTUIAeTCs 3a CYET MX B3aMMHOIO IIe-
PEKPBITHA. YIPaBJICHUE MOJIOKEHUEM CTBOPOK MPOU3BOJUTCS NMEPEMEIICHUEM B OCe-
BOM HAllpaBJIEHUU OIOPHOIO KOJbla, OIPAaHUYMBAIOLIEIO PACKPBITUE CTBOPOK IOA
IEWCTBHEM Ta30BBLIX CHJI. HeoOXOOMMBIN 3aKOH W3MEHEHHMS IUIOIIAIHU COIIa JOCTHU-
raeTcss COOTBETCTBYIOIIMM MPO(YUINPOBAHUEM HApPYX HOW MOBEPXHOCTU CTBOPOK, IO
KOTOPOM MEepEeMEIAeTCs OIOPHOE KOIBIIO.

syxpsaonoe mnococmseopuamoe PC nipefctapiseT co00i MociienoBaTeIbHOE  CO-
€IMHEHHE JIByX OJHOPSIIHBIX PErYIHPYEMBIX CTBOPYAThIX KOHCTPYKUMA. [IepBbIil psx
CTBOPOK MMEET MApPHUPHOE COCAUHEHNE C HAPYKHOM CTEHKOM COIUIA, a BTOPOU Pl
COEJIMHEH IapHUPHO ¢ nepBbiM. B Takom PC Bennunnbl F, u Fc MoOryT nsme- HATbCA
HE3aBUCUMO JIpYT OT Apyra. JlaHHas cxeMa moyiyuusia OOJbIIOe pacnpocTpa- HEHUE

HCCMOTPs Ha KOHCTPYKTUBHYIO CJIOKHOCTD.

i@ |

0o
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Puc. 6.3. Cxembl cBepx3BykoBbIX PC:
a — CoMno C UeHTpanbHbIM Tenom; 6 — conmno CTBopYaToro TMna; B — CONso C LeH-

TpanbHbIM TENOM U perynnpyemMbiMn CTBOpKaMu; r — CONJyio CTBOPHATOro thna ¢ raso-

AOANHaMN4YECKNM perynmpoBaHnNeEM

HeoO0xoauMocTh ynpoIieHusi CUCTEMBI PETYIUPOBAHUS B IIMPOKOM JIHAINa30HE M3-
MeHeHus creneHn ymupenus PC mpuBena K CO3IaHUIO COMEN C ra3oJuHaMHYECKUM
perynupoBanuem: 3xekTopeix PC u PC ¢ neHtpanbHbiM TenoMm. Iowcekmoproe PC
MMEET OOBIYHOE CYXKAIOIIEeCs COMIO M PACHOJIOKEHHYI0 BOKPYT HErO IWJIMHIpUYE-
CKYI0 WJIM KOHMYECKYI0 oOeuaiiky. 13 cormia BeITeKaeT OCHOBHOM MOTOK ra3a C MOBbI-
IICHHBIM JIaBJICHUEM, a B KOJBLIEBYIO MOJOCTh, OOPa30BaHHYIO HApY>KHOW MOBEPXHO-
CThIO COIUIa M O0€4alKoW, TMOCTYMaeT FKEKTUPYEeMbId aTMOC(EpHBIM BO3AyX
(u30bITOUHBIN Bo3nyx 3 CBY wnm HemocpencTtBeHHO u3 armocdepsl). BriTekaromas

H3 COIlIa CTPYA aKTUBHOTIO I'a3a paCINpPACTCA B IO3BYKOBOM ITOTOKE ITACCHUBHOI'O I'da3ad,



npuoOpeTas mpu 3ToM GopMy pacIIMpsrOIecs yacTu coruia JlaBass, HO 6e3 TBEpAbIX
CTEHOK. 3aMeHa KECTKOM CTEHKHU >KHMJIKOW TpaHulled, 00Opa30BaHHOW CTpyel MacCHUB-
HOTO ra3a, MO3BOJISET YIPOCTUTh KOHCTPYKLUIO CUCTEMBI peryaupoBanus Fqu Fc 1o
CPaBHEHHUIO CO BCEPEKUMHBIM COIUIOM JlaBaims. DKEKTHpyeMbId XOJIOIHBIA BO3HYX
obecnieunBaeT 3PPEKTUBHOE OXJIAXKIEHUE CTEHOK COIUIAa M (JOPCA’KHOM KaMepBhl.

[To cpaBHeHMIO C BKEKTOPHBIM, PC ¢ yenmpanvuvim menom sBISETCA emie 0osee
IPOCTBIM MO KOHCTPYKIMH, TpeOyeT Oosiee MPOCTOr0 peryiupoBaHUsl, UMEET MEHb-
mryto maccy. [Ipumenenue takux PC caepxuBaercst TpyIHOCTbIO oOecriedeHust 3¢-

(EKTHUBHOTO OXJIAXICHHS [IEHTpaIbHOTO Tena (puc. 6.3).

6.5. PeBepCcHBHBIE YVCTPOMCTBA M 1€BHATOPLI TATH

JUis ynydineHus! B3JIETHBIX M MOCAJ0YHBIX XapakrepucTuk BC, moBbIIeHHs €ro
MaHEBPEHHOCTH MPUMEHSIIOTCS ClIelMalbHbIE YCTPONCTBA JIJIsl IOBOPOTA BEKTOpA T-
ru. K HUM OTHOCSTCS peBEpPCUBHBIE YCTPOMCTBA U AEBUATOPHI TATH. PY moBopauu-
BaIOT MOTOK BBIXOMAIIUX Ta30B Ha yroj 6onbiie 90 , obecnieunBasi TeM caMbIM oOpa-
30BaHuE oOpatHOW Tiaru. [y moBopoTa moToka Ha yron MeHbiie 90 ucnonb3yroTces
JICBUATOPHI TSATH.

[Ipumenenmne pesepcusHbix ycmpolicme TO3BOMSET 3HAYUTEIBHO YIyUIUTh DKC-
IUTyaTallMOHHbIE XapakTepucTuki BC Ha mpeanocagoyHbIX M MOCAAOYHBIX PEXHMAX:
YBEJIMYHUTH YTOJ IUIAHUPOBAHUSI U TEM CaMbIM MOBBICUTH TOYHOCTH MPU3EMIICHHUS, CO-
kparuth anuHy npodera BC nocne kacanus BIIIT na 60-80 %, cokpatuth AMCTaHIMIO
IPEpBaHHOTIO B3JIETA.

Ocobenno >dexruBHo PY npu nmocanke Ha BIaKHYIO WM MOKPHITYIO JibaoMm BIIIL,
korjaa ko3¢ ¢uiuent Tpenns Man. K PY npeabssistorcs cinenyromnye TpeOoBaHus:

— TOJYy4YEHHE MaKCUMAJIbHO BO3MO)XHOM OOparHOM TIrM NP MUHUMAJIBHBIX Tra-

OapuTax, Bece U CTOUMOCTH,

— OTCYTCTBUE BIMSHUS BKIIIoueHus1 PY Ha pexuM paboThl TypOOKOMIIpeccopa;

— MUHUMAJIBHBIC TUAPABIMYCCKHUC ITIOTCPH IIPU BLIKJIIOYCHHOM PY,

— W3MEHEHHE TATH OT MOJHOMW IMOJOXKUTEIBHOM J0 MOJHOM OTPULATEIBHOU JTOXK-
HO ITPOUCXOUTH 38 MUHUMAJIBHOE BPEMSI.

HaunbGomnee mosHO yOBIETBOPSIOT MPEIbABIsEMbIM TpeOOBaHUSAM JIBE CXeMbI PV:
YCTPOMCTBA, OCYLIECTBISIONIME MOBOPOT ra3zoBoil ctpyu Ao PC, m ycrpoiictBa, OT-

KJIOHSIOIIME CTPYIO 332 CPE30M COILIA.
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B PV nepBoii cxeMbl Ha peKUME PEBEPCUPOBAHUS TATH MMPOUCXOIUT ITOBOPOT 3a-
CJIOHOK, IEPEKpPBIBAOIIMX IyTh Traza K PC M HampaBISIFONIMX €ro K OTKJIOHSOIIUM
pemeTkam (puc. 6.4). OTKIOHSIOIINE PEIICTKH OCYIIECTBIISIOT JOMOTHUTEIBHBIN 110-
BOPOT IMOTOKa B TpeOyeMoM HarmpapieHuu. Takum oOpa3zom, B JaHHOW cxeme oOpart-
Hasl TAra CO3J1aeTCsl Ha 000MX paboYMX AJIEMEHTaX — 3acJIOHKaxX U cTBOpKax. [Ipu BbI-
KJIIFOUeHHOM PV 3aciIOHKM HE CO31al0T 3HAUUTENBHBIX IMOTEPh MNPSIMOM TATH, T. K.
YCTaHABJIMBAIOTCS 3aMOJUTUIIO0 ¢ 0OBOJAMHU MPOTOYHOM YaCTH, TJIOTHO 3aKpbIBasi OKHA
IUISL IPOXO0/1a Ta30B K OTKJIOHSIOMMM penieTkaM. [IoBOpOT 3aCIIOHOK OCYIECTBIsETCA

MTHEBMOITMJIMHAPOM ¢ 0TO00poM Bo3ayxa oT OK.

Puc. 6.4. Cxema PY c oTknoHeHMemM NOoTOKa Ao conna:
1 — npoTnBonoOXapHasa neperopoaka; 2 — peLweTku npodunen; 3 — kopnyc PY;
4 — peakTMBHOE coMnio; 5 — ocb CTBOPOK PY

Bo BrOpoii cxeme PY OTKJIOHEHHE M TTOBOPOT MOTOKA Ta3a MPOUCXOJUT 3a CPE3OM
comia. Iyt 3TOro MCIOB3YIOTCSl BBIIBUTAEMbIE HA3aJ M CMBIKAIOIIUECS JIPYT C Jpy-
roM cTBOpkH (puc. 6.5). [lepecTaHOBKa CTBOPOK OCYIIECTBIISCTCS MPHU MOMOIIH CH-
JIOBBIX THIAPOMMIMHAPOB. PY 3TOl cXeMbl KOMITAKTHBI, XOPOILIO BIMCHIBAIOTCS B 00-

BOJBI ABHUI'aTCIIA, OAHAKO NMCIOT ITIOBBIIIICHHYIO MACCY.

3

. i

Puc. 6.5. Cxema PY c OTknoHeHeM noToka ra3oB 3a Cpe3oM conna:
1 — kopnyc PY; 2 — ctBopku PY B nonoxeHun MNT; 3 — peakTnBHOE COMio; 4 — CTBOPKU

PY B nonoxeHun OT



P 1p B TPJI/1 Gosnp1ioii CTENEeHN TByXKOHTYPHOCTH

PEBEPCUPOBAHUE TATU 3a CUYET OTKIOHECHHS BBIXO-

JSIEN CTPYU raza Heleaecoo0pa3Ho u3-3a OONbIINX

Macchl M pasmepoB PY. B atoM ciyuae OombImit

3¢ dexT naer npuMeHeHrue MOBOPOTHHIX (yMpaBlisie-

MBIX) JIOTIATOK OJTHOCTYIIEHYATOrO BEHTHIIATOPA.

Jlesuamopvr mseu npumensitorca Ha TPI u

TP/, npennaznadennbix st BC ¢ ykopoueHHBIM

Puc. 6.6. Cxema pesuaropa tam: BEPTHKAJILHBIM B3JIETOM M IOCanKoi. Paznuuaror

1 — BbIXOQHOE COonJio; 2 — COnmno
JIEBUATOPHI ¢ HETMOJBMKHBIMUA M TIOJIBUKHBIMU (T10-

fesnatopa; 3 — 3acnoHka

BOPAYMBAIOIIUMUCS ) COTIIIAMU. /Jesuamop ¢ Henoo-
sudicHbIMU conamu ucnonb3yerca Ha BC kopoTkoro B3nera u nocaigku. OH conep-
)KUT OCHOBHO€ M JIONMOJIHUTEJIbHOE PEaKTHUBHBIE COIUIa M TOBOPAYMBAOIIMECS 3a-
cioHku (puc. 6.6). Ilpu B3nere u nmocaake BC 3acioHKH MEpeKphIBAIOT MOTOK Ta3a K
OCHOBHOMY COTUTY U HampaBIsAIOT €ro K JOonmoJHUTeIbHOMY. [locne B3neTa u Habopa
MUHHMAaJIbHOW BBICOTHI 3aCJIOHKH BO3BPAIIAlOTCS B UCXOJHOE IMOJOXKEHUE, MPU KOTO-

POM MOTOK ra3a BBIXOJUT TOJIBKO Y€pe3 OCHOBHOE COILIO.
B oesuamopax ¢ nosopommusimu connamu OTKIOHEHHE MOTOKA ra3a MPOUCXOAUT
3a cueT MOoBOpOTa B TpeOyeMoM HarpaBieHun ocHOBHbIX PC nBuraresns. [lpuniumnu-
aJbHOE OTJIMYME BTOPOW CXEMBI JEBHATOPA — MHOTOIMO3UIIMOHHOCTh, T. €. BO3MOXK-

HOCTb YCTAHOBKH COTIEJT Ha JIF0OON MPOMEXKYTOUHBIHN yToJI.

6.6. YcTpo¥cTBA JJIA IIVIHEeHU IIyMa

Ncrounnkamu myma [T/ sBAstOTCS BCE 3IE€MEHTBHI IPOTOYHOM YaCTH. BEHTHUIISA-
TOp, OCEBOM KOMIIpECCOp, KaMepa CropaHusi, razoBas TypOuHa, pEaKTMBHOE COILIO.
YpoBeHb IIyMa KaKJIOI0 MCTOYHHMKA ONPENEIAETCs KOHCTPYKTMBHOM cxemon [T/,
YPOBHEM IapamMeTpoB pabouero Mnpouecca, CTENEHbI0 JABYXKOHTYPHOCTH, OKPYKHOU

CKOPOCTBIO JIOIIATOK, TSITON JABUIaTciisd U T. I1.

[Tpu manoi crenenn I1ByXKOHTYpHOCTH TP/IJl OCHOBHBIM HCTOYHUKOM IIIyMa SIB-
JsieTcsl peakTuBHas cTpys. [Ipu OonbIoi cTeneHn NByXKOHTYPHOCTH OCHOBHBIM HC-

TOYHUKOM IIIyMa CTAHOBUTCS OJHOCTYII€HYATbIi BEHTHJIATODP.
OTinunTenbHass 0COOCHHOCTh IIyMa PEAKTHUBHOM CTPYH COCTOUT B TOM, YTO OH
oOpazyeTrcsi BHE JABUTATENS B IIpoliecce TypOyJIEHTHOTO CMEIIEHUsI CBOOOTHON CTpyH

¢ okpyxkarouiei cpeioi. CeKTp 1yma CTpyd UMEET IUPOKOIOJIOCHBIN XapakTep U
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PacIoJIOKEH B 001aCTH HU3KUX YACTOT. AKYCTUYECKAsI MOIIHOCTb CTPYH CBSI3aHA C

€€ napamMeTpaMm B BBIXOOJHOM CCUCHHUH COIlJIa COOTHOIICHUECM
_ -5~8
W= kchcaO Cc’

e K — ko3 GHUIHUEHT MPONOPIHOHATIBHOCTH; P — ITIOTHOCTH ra3a; F.— momaas cpe-
3a PC; ap— ckopocTh 3ByKa B OKpyxaromiei cpene; C.— CKOpOCTh HCTCUEHHUSL.

Haubonee >¢exkTHBHBIM METOIOM CHW)XECHHS aKyCTUYECKOM MOIIHOCTH CTpPYyH
saBisieTcsl yMeHblueHue ee ckopoctu. B TP u TP/l mamnoit crenenu IBYXKOHTYpPHO-
CTH TaKO€ CHW)KCHHE IITyMa MOXKET OBITh JOCTUTHYTO TIPH HCIOJIB30BAHHU MKEKTOP-
Horo PC wiM crieruaibHbIX MHOTOTPYOHBIX TimymuTese (puc. 6.7). IpobneHue ctpyn
Ha OT/AEJLHBIC MEJIKUE CTPYH PUBOAMT K MEPEPACIIPEICIICHAIO 3ByKOBOM SHEPTUHA U3
00JIaCTH HU3KUX YACTOT B BBICOKOYACTOTHYIO 00J1aCTh. BHICOKOUACTOTHBIE KOJICOaHUSI

IIPU UX PAcIIpOCTPaHEHUH OBICTpEE 3aTyXaroT B arMocdepe.

Puc. 6.7. NpuHuMnuaneHble cxembl Wymornywmtenen Ha soixoge I'T:
a — IKeKTopHoe consio; 6 — MHOroTpybHoOe conno; B — rohpupoBaHHOE CONMIo

B TPIJ{ Gonblioil cTeneHn AByXKOHTYPHOCTH CHM)KEHHE IIIyMa Ta30BOT0 MOTOKA
BHYTPEHHETO KOHTYypa JOCTUTAETCSl MOCTAaHOBKOM CMECHUTENBHBIX YCTPOMCTB, obecre-
YUBAIOIMX UHTEHCUBHOE CMELIECHHUE II0OTOKOB BHYTPEHHETO U HAPYXKHOI'O KOHTYPOB.

Hma camkenusa myma BeHtwisitopa TP/l ¢ BBICOKOM CTENEHBIO JIBYXKOHTYPHO-

CTH IIPUMCHAIOTCA CICAYIOINEC MCPHI.

— YBCIIMYCHUC OCCBOI'0 paCCTOAHUSA OT BXOJa B ABUT'AaTCJIb 10 BCHTUIIATOPA,

— BbINIOJIHEHUE BeHTUIIsITOpa 0e3 BHA;

© 87



— CHUKEHHE OKPYKHOU CKOPOCTH HA HAPYKHOM PaJInyCe BEHTUIATOPA;
— HepaJauaJbHOE pacnoyiokeHue gonatok HA;

— ycranoBka 3I1K.

TEMA /7. OCHOBHBbBIE ®YHKIIMOHAJIBHBIE CUCTEMbI
ABUAIIMOHHBIX TA30OTYPEUHHBIX IBUTATEJIEN

7.1. CucteMbl CMAa3Ku U cY(DJIMpoBaAHNS

Cucmembl cmasku CIyXaT Uil TOJBOJa HEOOXOIMMOro KOJIMYECTBa Maciia K
TPYUIUMCS JIeTaasiM JBUTATeNsl. Maclio yMEHbIIIAeT TPEHUEe U U3HOC JIeTalield, OTBO-
JUT OT HUX TEIUIO, BBIJCISIFOIICECS B PE3yJIbTaTe TPEHHUS, NMPEIOXPAHICT ACTaIH OT
KOPPO3UH U HAKJIETNa, YHOCHUT C TPYIIHMXCS MOBEPXHOCTEH MPOTYKTHI H3HOCA, UCIIONb-
3yeTCsl I KOHTPOJII TEXHHUYECKOTO COCTOSHHS JIEMEHTOB JIBUTATEIISI, OMBIBAEMBIX
MacioM. B macnocuctemax Hekotopbix I'TJ[ Macio ucmoib3yeTcs Takke Kak pado-
qasi )KUJKOCTh B THAPABIMYECCKUX YCTPOWCTBAX PA3IMYHOTO HA3HAYCHHS (THUAPOME-
xanu3max KIIB, Brynkax BUIIl u . 11.).

Macnocuctema I'TJl oObenunsier B cebe cuctembl cMa3ku U cydaupoBanus. [lo
croco0y MCITOIB30BAHUS Macia pa3InyaroT MUPKYJISAIHOHHBIE U PA30MKHYTBIE  CHC-
TeMbI (C OJTHOKpATHOM Mojiaueii Maciia K MoTpeOUTelto).

B pazomknymeix cucmemax Maciao mocie npokayky yepes MoTpeOruTenn yaaisioT
u3 neuratens, BoiBosisg B KC wim PC. Takue cuctembl BecbMa MpOCThI, HO OTJIMYAI0T-
st OOJBITTUM PACXOI0M MacJa.

B yuprynayuonnvix cucmemax macio ucnonb3yercs MHorokpatHo. Ilocne mpo-
Ka4K{ 4Yepe3 JBUTATeNIb M BOCCTAHOBIICHUS CBOMCTB (OXJAXKICHUS, OYMCTKHU) €ro
BHOBb MOABOAAT K MOTpeOuTesiM. Takre CHCTEeMBbI HMEIOT MaJIble PAcXoabl Macjia |
nonydynsii ocHoBHOe mnpumeHenne B [T/, Ilo xapakrepy LMpPKyIamuyd Macia 3TH
CHUCTEMBI MIOAPA3ACTATCSA HAa 3aMKHYTHIE B KOPOTKO3aMKHYTHIE.

B 3amknymuix cucmemax (KOTOpbIe TaKke Ha3bIBAIOTCS HOPMAJIbHO 3aMKHYTHIMH)
HUPKYISIUS Macia npoucxoaut depe3 Oak. [locnme mpokadku uyepe3 moTpeduTeNnu
MAacJjo MOCTyMnaeT B 0aK ¢ MOCIEAYIOIMM BO3BPATOM B JBUTarenb. B xopomxozamx-
HYMbIX cUCmemMax OCHOBHOE KOJMYECTBO Macia LUPKYIHPYET Yepe3 JBUraTeib, MH-
Hyd 0ak, U3 KOTOPOTO MPOUCXOAUT TOJIBKO BOCIHOJHEHHUE IUPKYISIIIMOHHOTO KOHTY-

pa. baronaps 6osiee KOpOTKOMY HUPKYISIIMOHHOMY KOHTYPY B KOPOTKO3aMKHYTBIX
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cUCTeMax MporpeB Macia B Hadajne padotsl I'T/] mpoucxomut ObIcTpee, 4TO 0COOEH-
HO Ba)XHO JJI1 MaciiocucteM Oonbinoi emxocTtu (TB/I).

[upkynsSmoHHBIE CHCTEMBl HE3aBUCUMO OT MX PA3HOBHUIHOCTEH MMEIOT TPU Xa-
PaKTEPHBIX MarucTpaiv, 00pa3yronue MUPKYISIIMOHHBIA KOHTYD: MOIIUTKHA, HarHe-
TaHUS U OTKAYKH, — U JOTOJIHEHbI cucTeMol cymupoBanus. B 3aBucumocTu ot aaB-
JICHUsI B CUCTeME CY(IMPOBaHUS PA3IMYAIOT MACIOCUCTEMBI OTKPBHITOTO U 3aKPBITOTO
tuma. B omkpvimoulx cucmemax mMacisiHbIe TOJOCTH JIBUTATEINS, 00ObSTUHEHHBIC CHC-
TeMo# cyhrpoBaHus, COOOIIAIOT ¢ aTMOC(epoil, a B 3aKkpbimblx ITH MOJOCTH HAIY-
BaIOT, MOJJEPKUBAsI B HUX HEOONIbIIOE U30BITOUHOE JABICHHUE C IIEJIbI0 YBEIUYCHUS
BBICOTHOCTH CHCTEMBI.

Maeucmpans noonumxu CIYKHAT JIJIs TIOBOJA Maciia u3 0aka K HarHEeTaloIeMy Ha-
cocy. Iy obecrieueHusi BRICOTHOCTH MAaCJIOCHCTEMBI JaBIIEHUE Ha BXOJIE B HArHETaro-
it Hacoc MoibkHO ObITh HEe MeHee 0,04-0,06 MIla. Maeucmpans nacnemanus obdecrie-
YMBaeT IMOJABOJA Macjia K morpedutesnsiM mon aamieHueM, paBHbiM 0,35-0,45 MlIla.
Takol nuana3oH JaBICHUN OMPENCIICH OMBITHBIM MYyTEM W SIBISETCS ONTHMATbHBIM
s MaciocucteM I'TI. Masucmpans omxauxu HeoOXomuma IS OTBOAA OTpabOTaH-
HOTO Maclia OT IMOTPeOUTEICH M BOCCTAHOBIICHUS €0 CBOWMCTB — OTICIICHHS BO3IyXa
OT MacJja, GUIBTPAIIIN ¥ OXJIaKICHUS.

Cucmema cyghnuposarus CIy>KUT JUTsl TIOJJICPKAHUS B MACIISHBIX TIOJIOCTSIX J[BU-
rarefiss ¥ BO3AYIIHOM MOJOCTH Maciio0aka ONTUMAaIbHOTO W30BITOYHOIO AABJICHUS
yTeM COOOIIEHUs 3TUX ToJIocTe uepe3 cyduep ¢ arMmocdepoit. LlenTpobekHbie
cydepbl 00ecIeYnBalOT CYIECTBEHHOE YMEHBIIICHUE PAacXoda Maciia 3a CYeT IMOYTH
MOJIHOTO €T0 BO3BpAaTa B IUPKYJISAIIMOHHBIA KOHTYP MACJIOCUCTEMBI.

B macnocucremax I'TJI ucnonb3ytoTcsi clieyrolie OCHOBHBIE arperarbl: HarHe-
TAOIINE U OTKAYMBAIOIIME IIECTEPEHHbIE HACOCHI, (PUIBTPHI TOHKOW M TrpyOOH O4M-
CTKH, IIEHTPOOECKHBIE BO3MYXOOTACIUTEH, IEHTPOOSKHBIE Cy(Iiephbl, BO3TYIIHO-
MacJsiHbIE WJIM TOIUIMBHO-MACJSTHBIE PaJInaToOphl, Maclio0aKu, yCTPOUCTBA KOHTPOJIS
rapamMeTpoB, CUTHAIU3AaTOPhl MOCTOPOHHHUX YACTHUIl B Maclie, NpeaeiabHOl Temmepa-
TypBI Maciia u Jip.

OcHOBHAas 4aCTh OTKA30B CHCTEM CMa3KH CBs3aHAa C HEHCIPABHOCTSMHU MX arpera-
TOB JIUOO C MOBBIIIEHHBIM U3HOCOM U APYTUMH MOBPEKICHUSIMU JIeTaliel JIBUTaTes,
OMBIBa€MbIX MacjoM. [Ipu3HakamMu yxynmieHuss pabOThl MAaCIOCHCTEMBI OTHOCSTCS
CUJIPHOE TIOBBIIIICHUE PACcX0/a Macia, YMEHBIIICHUE TOadl Macja K TOTPEOUTEIsIM,

€TI0 3aCOPCHHUC U IICPCTPCBHI. HpHSHaKH HGI/ICHpaBHOCTCﬁ MaCJIOCHUCTCMbI H€O6XOI[I/I-
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MO KOHTPOJIMPOBAaTh B JKCIUTyaTalldd M Ha 3TOW OCHOBE MPUHUMATh MEpHI MO Mpe-
JOTBPAIICHUIO ONACHBIX OTKA30B JBUTATENS.

KoHTposnb pacxosia Macia OCyIIeCTBISETCS C MOMOLIBIO U3MEPUTENEH 1 CUTHAIN3a-
TOPOB YpOBHSI Macia B Oake. KoHTposb naBieHus: Macia Ha BXOZ€ B JIBUTaTeNb OCY-
HIECTBIISIETCS M0 COOTBETCTBYIOIIEMY YKAa3aTeNI0 U CBETOBOMY Ta0J0, BKIIOYAEMOMY
ABTOMATHYECKH C IMOMOIIBIO CUTHAJIM3aTOpa MHUHUMAIbHOTO JaBieHus. KoHTposb
TEMIIEPaTypHOrO PEXUMA OTKAaYMBAEMOIO OT MOTpeOMTENed Maciaa MPOU3BOAMUTCA C
MOMOIIIBI0 YKa3aTeNell ero TEeKylled M CUTHAJIM3aTOPOB MpENeabHOM TeMIepaTyphbl.
Kontponb coctosiaus (GUABTPOB MPOM3BOJUTCS MO BO3PACTAHUIO TIEpenaia JTaBICHHMA
Ha (UIBTPaX BHIIIE JOMYCTUMOMN BEJTMYUHBI.

CBoeBpeMeHHOE OOHapy>KEHHE CTPYKKH B Maclie SIBJISIETCS OCHOBHBIM CIIOCOOOM
KOHTPOJISI U TUArHOCTUKU TEXHUYECKOTO COCTOSIHUS JIeTaliel ABUTATelIsl, OMbIBAEMBbIX
MacioM. [IpUMEHSAIOTCS MarHUTHBIE W DIIEKTPUYECKHUE JIE€TEKTOPBI CTPYKKH, ycCTa-
HABJIMBaEMble€ Ha JIMHUAX OTKayku. Kpome TOro, mpou3BOOUTCS TNEPUOIUYECKUN

CHEKTpaJIbHBIN aHATU3 TPo0 Maciia B 1ab0paTopui.

7.2. CucTeMbl TONJIMBONMUTAHUS

Cuctembl TormmBonutanus [T/ ciayxkar s momayv TOIUIMBA M3 TOIUIMBHBIX
cucteM BC B xamepbl cropanusi aBurareneid B TpeOyeMOM KOJIMYECTBE U B MOATO-
TOBJIEHHOM [IJISl €r0 MOJIHOTO cropanus Buje. CucteMa TOIUIMBOMMUTAHUS JIBUTATEIEH
OTHENseTCs OT TOIUIMBHOM cucteMbl BC nepekpbIBHBIM (MOKapHBIM) KPaHOM TOIUIH-
Ba (IIK), mmeromuM NOpuBOI OT CHIJIOBOIO 3J€KTpoMexaHu3ma. YmpasieHue [IK
OCYILIECTBIISIOT C TOMOLIBIO NEPEKITIOYATENS U3 KAOMHBI DKUIIAXKA.

B cucreme TOIIMBONUTAHUS JBUrareiiedd MOXXHO BBIACIHUTH TPU XAPAKTEPHBIX
MarucTpajiv. HA3KOrO JABJICHUS, BHICOKOTO JABJICHUS, IIyCKOBOTO TOIUIMBA, — U Jpe-
HAOXKHYIO chcTeMy. Maructpajii HU3KOTO M BBICOKOTO JABJICHHUS OOpa3yloT KOHTYP
nutanusi ocHoBHOM KC (cucremy ocHoBHoro torumBa). TPA® u TPAHAD umeror
Takke KOHTYphl uTanus OK (cucteMsl HopcaxxHOTO TOTUIUBA).

Maeucmpans H/] oGecriednBaeT MpeaBapUTEILHOE TOBBIIIICHUE TaBJICHUS TOTUIN-
Ba II€pe] OCHOBHBIM TOIUIMBHBIM HAaCOCOM M CIIY>KUT JUJIS ITOBBIIEHUS BBICOTHOCTH
cuctembl TorummBonuTanus. B maructpann HJ oObIYHO ycTaHaBIMBAIOTCS TOTLIMB-

HbI€ (PUITBTPHI TOHKOM OUMCTKH, TATYNKHA PACXOIOMEPOB, TOITMBOMACIISIHBIN  paina-
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top (TMP). Macucmpane B/] cny>kut njis MOJABOAA TOILIMBA K pabouuM (OpCyHKam
MoJ1 1aBJI€HUEM, 00ECTIEUMBAIOIIUM XOpolllee KadyecTBo ero pacnbumBaHus B KC Ha
BCEX pEXKMMax pabOThI ABUTATENSI U MPHU JIOOBIX YCIOBUSIX mojera. B 3Toit Maruct-
pajii YCTAaHOBJICH OCHOBHOW TOTUIMBHBIA HACOC M Pa3MEILICHbI 3JIEMEHTHl CUCTEMBI
aBToMatudeckoro ympasieHusi ['T]l, obecrneunBaroinme aBTOMaTHueCKy0 J03UPOBKY
TOTIMBA B COOTBETCTBUU C U3MEHEHHEM YCJIOBUI TOJIETa M PEKUMOB pabOThI ABUTA-
TEJs, 3alaBaeMbIX nojaoxeHuem PYJI.

B 3aBucumoctu ot tHna npumensemoro OTH BeimensitoT ABE pa3HOBHUIHOCTH
cucteM ToruBonuTanusi: cucrembl ¢ OTH ympaBnsiemMoil 1 HeynpaBiIsieMON MPOU3-
BoauTeNbHOCTH. B kauectBe OTH ynpasnsemoii npouszgooumenvHocmu MPUMEHSIETCS
TTYH)KEPHBIH HAcOC C HAKJIOHHOM IIaif00M, Ha KOTOPYIO OKa3bIBAIOT BO3JCHCTBHE
anemeHThl AT, Bxoasiue B coctaB CAY I'T/I.

Hns cuctem, umeromux OTH neynpasnsiemoil npoussooumenbHocmu, Hapumep,
HIECTEPEHHBI HACOC BBICOKOTO [IaBJICHHS, YIIPABJICHUE PACXOIOM TOIUIMBA MOMKET
OBITh pEaIM30BaHO TOJILKO HAa OCHOBE MEpemycka W30BITOYHOTO KOJIMYECTBA IO/A-
Ba€MOr0 HACOCOM TOIUIMBA C €r0 BBIXO/A HAa BXOJ. DTOT IMEPENyCK OCYLIECTBISIETCS
anemeHTamMu AJIT B COOTBETCTBMU C 3aJaHHBIM PEKUMOM PaOOTHI ABUTATENS M yC-

JJOBUSAMM ITIO0JICTA.

Maeucmpans nyckogoeo moniuga CIYXWUT I THTAHUAS TOIUIMBOM ITyCKOBBIX
(bopCcyHOK BOCIUTAMEHUTEIICH TpH 3amycke ABUratess. [lutaHue naHHOW MarucTpaiu
OCYIIECTBIISIETCA OT IMOJKAUYMBAIOIIETO JBUTATENbHOTO Hacoca oo or OTH uyepes
PEMYKIIMOHHBIN KJIamaH.

B cucremax torumBonuTanus HekoTopbix ['TJ] mMarucrpanb mMyCcKOBOTO TOILTHBA
OTCYTCTBYET. JIJIs1 3ammycka TaKuX JIBUTATEICH UCITOIB3YIOTCS MOIITHBIC CBEUH  3a)KH-
raHus TIOBEPXHOCTHOTO pa3psijia, BOCILIAMEHSIIOIINE OCHOBHOE TOILJIMBO, ITO/IaBaeMOe
B KC pabounmu popcynkamu.

Cucmema dpeHa:)fca monJjiuea CIYXUT IJIsI YMCHBIICHUA OIIACHOCTH BO3HHKHOBC-

HUS [T0XKapa Ha JIBUTaTese U MPeayCMaTpUBaIOT CJIUB HEOOJBILIOTO KOJIMYECTBA TOI-
JIMBA U3 MECT €r0 BO3MOXHOIO CKOIUIEHUS C MOCIIENYIOIIUM BEIOPOCOM B aTMOchepy.
Cucmema nooauu monausa ¢ @K nonydaer nurtanue ot Maructpanu HJ[ cucre- mbl

OCHOBHOTO TominBa. OHa BKIIIOYAET B c€0sl HACOC BBICOKOTO JaBiieHUs ((popcax-

HBIM Hacoc), (PUIBTPBI, aBTOMAT JO3UPOBAHUS M paCHpeNeTUTENbHbIE YCTPONCTBA

(opcaxHOTO TOIINBA, TOTUIMBHBIE KOJIIEKTOPBI U (DOPCYHKHU.
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7.3. CucTeMbl 3ayCKa

HYCKOBEUI CHCTCMa JOJIDKHA oOecrneunBaTh CICAYIOMNEC KaUCCTBA 3aITyCKa:

— HaJeXHOCTh 3allycka Ha 3eMJie M B moJjieTe 0e3 BO3ZHUKHOBEHHS! HEYCTOMYMBBIX
pexumoB pabotel ['T/[ (mommaka, cpbiBa MJIAaMEHHM) M TPEBBIIEHUS JTOMYCTUMBIX
3HaYEHUH TeMIepaTyphl raza 1 000pOTOB pOTOpA JIBUTATENS;

— 0€e30I1acCHOCTh, T. €. UCKJIIOUEHUE BO3HMKHOBEHMS OUYaroB IMo)kapa U obecreue-
HUE OBICTPOTO MPEKPALLEHHS 3allyCKa B aBApUHHON CUTYallnH;

— aBTOMATHU3ALMsl BBIXO/IA ABUTATENIS HA 3a1aHHBIN PEKUM;

— ABTOHOMHOCTb, T. €. O0ecrneyeHHe HEOOXOAMMOIO KOJMYECTBA 3aIyCKOB 0e€3
UCIOJIb30BAaHUS A3POAPOMHBIX CPEJCTB (KOJIMUYECTBO aBTOHOMHBIX 3aITyCKOB JIOJKHO
110 MEHBLIEH Mepe Ha €IMHHUILLY NTPEBbIIIATh yuciio apurareneii Ha BC).

ITyckoBble cucteMbl aBualiMoHHbIX 1T/l noapasaenstorcs Ha cTapTepHble U Oec-
craprepuble. Cmapmephvie cucmemsbl KIACCUPUIUPYIOTCS B 3aBUCUMOCTH OT THUIIA
IPUMEHSIEMOr0 ITyCKOBOIO YcTpoiictBa. B 6eccmapmepnuvix nyckogvix cucmemax
CKaThIM BO3yX MOJAETCS HEMOCPEACTBEHHO Ha Jionarku ['T nuraress.

[TyckoBast cuctema coBpemeHHoro I'TJl siBisieTcss KOMOMHMPOBAHHOM, IMO3BOJISSA
OCYIIECTBIIATh Ha 3emuie 3amyck ot I1Y, a B monere — GeccrapTepHbIil 3amyck (¢ pe-
KUMa aBTOPOTALIUN).

[TyckoBas cuctema ['T]l B o0miem ciaydae BKIIOYAET:

— CHCTEMY IpEABAPUTEIBHON PACKPYTKH pOTOpa ABUTATelsl, cocTosmyro u3 I1Y u
MEXaHU3MOB coeuHeHus poropa I1Y ¢ poropom ['T/I;

— UCTOYHUK 3HEpPruu, odecneunBaronuii nutanue [1Y;

— IYCKOBYIO TOIUIMBHYIO CHUCTEMY, OOECIEUMBAIONIYIO IMOAAaYy TOIUIMBA B ITYCKO-
BbIC BOoCIUIaMeHuTenu (nim paboune ¢popcynku ) KC;

— cucTteMmy 3axuranus myckoBoi TBC B IyCKOBBIX BOCIUIAMEHUTENSX (MM HEMO-
cpeactBeHHo B KC);

— CHCTEMY yIPaBJIEHUS ITPOLECCOM 3aITyCKa;

— DJIEMEHTbl OCHOBHOM TOIUIMBHOM CHCTEMBbI, OOECIEUMBAIOLIME JO3UPOBAHUE
nojla4yM ToTuMBa B mporiecce 3amycka (TA3, paboune dhopcyHku u ap.).

ITY nmpencrasisier coOoii cnienuaIbHOE YCTPONCTBO, PEAHA3HAYCHHOE IS PACKPYT-
xu poropa ['T/ B mpouecce 3amycka. I1Y nemarcs Ha JIEKTPUYECKUE U MEXAaHUYECKUE.

Onexmpuueckue I1Y nipeacTaBisitoT co00il AIEKTPOCTapTEPHI U CTapTEP-TEHEPATOPHI.
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N3 mexanuyeckux I1Y 0CHOBHOE NMPUMEHEHHUE HAILJIM TYpOUMHHBIE CTapTEphl: TYyp-
OOKOMIIPECCOPHBIE CTAPTEPHl, MpeAcTaBistolnIMe codoir mamopasmepHbeie ['T/, u
BO3JlyIIHbIE TypOOCTapTEPhl, UCIMOJNB3YIOIIUE B KauecTBE pabOyero Tena CxHKaThli
BO31YX.

Hcrounuk sHepruu, HeoOXoauMbli i utanus [1Y, MoxkeT pa3Memarbcs Kak Ha
BC, tak u Ha cpencTBax a’poOJpPOMHOIO OOCIYKHMBaHHUSA. DTO aKKyMYJISTOPHBIE
6arapeu (mis OCT), 6amnonsl co cxarbiM BoznyxoM (st BTC). Jlns obecnieueHus
aBTOHOMHOCTH 3amycka OonpmMHCTBO BC cHaGxkeno BCY. OHu ucnonb3yrorcs B
kayectBe TKC nim renepaTopoB cxaTtoro Bozayxa 1 nutanus BTC.

Cucrema YHpaBJICHUA 3allyCKOM BBIIIOJHACTCSA B BUJC aBTOMAaTHYECKOM IIaHCJIN,

oOecreunBaroeil 3amycK IBHUTATeNsl Ha 3eMJIe, XOJIOMHYIO MPOKPYTKY, JIOKHBIA 3a-
MyCK, 3aIlyCK B BO3/yX€E, a TAKXKE B CIIyyae HE0OXOIMMOCTH MPEKpaIlleHHE 3aIycKa.

HanexHoCTh 3amycka 3aBUCHT OT HAJCKHOCTHA PabOTHI BCEX CUCTEM M arperaros,
Y4acTBYIOUIMX B 3allycKe aurareis. [IpuurHaMy CHM>KEHHSI HAJEKHOCTH 3aIllycKa B
AKCIUTyaTaluu SIBJIIOTCS:

— yXylllleHHe COOCTBEHHBIX IYCKOBBIX CBOMCTB JBHUTaTelisi KaK MPHU BBICOKUX
MOJIOKUTENBHBIX, TAK U NMPU HU3KUX OTPULATEIBHBIX TEMIIEPATYpaX HAPYKHOTO
BO3/1yXa,;

— YMEHBIICHHE paCIONaraéMol MOIIHOCTH craprepa. JlocrarodHas MOIIHOCTh
cTapTepa IPOBEPSIETCS MO YACTOTE BPAILICHUS XOJIOAHOU MTPOKPYTKH;

— HETOYHOE BBIMIOJIHEHUE MPOrpaMMBbl IOJAYM TOIUIMBA TOIUIMBHOW aBTOMATHKOM
3ammycka. TpeOyeTcs ee mepeHacTpoiika,

— yXyIlIeHHe padoThl MYCKOBBIX BOCIUIAMEHHUTEICH NpU HU3KUX TEMIEeparypax
Hapy>KHOTO Bo3ayxa. [IpuMeHeHHe aBUAllMOHHOTO OCH3WHA B KauyeCTBE ITYCKOBOTO
TOTUIMBA, KUCIOPOJHAs TMOJIUTKA U 3JIEKTPOOOOTrpeB IYCKOBBIX BOCILIAMEHUTENICH
MOBBIIIAIOT HAJAEKHOCTD 3aITyCKa IPU HU3KUX TEMIIEpATypax.

KoHTpob mporecca 3ammycka OCyIIECTBISIETCS 0 yKa3areasiM 00OpOTOB poTopa H
TeMIieparypsl ra3a 3a I'T. B ciyyae npeBblllieHHs] MAKCUMAJIBHO JTOIYCTUMOM 7} 3aIyCK
HEOOXOIMMO HEMEIUIEHHO MPEKpaTUTh. B mpoliecce 3ammycka IBUTATENs Ha 3eMiie BO3-
MOXKEH €r0 MOMIIaX, OAHUM W3 NPU3HAKOB KOTOPOIO TAKXKE SIBIIACTCS WHTCHCHUBHBIN
poct T;. ITpu nosieneHnr NMprU3HAKOB MOMIIAXKa 3aITyCK HEMEIJIEHHO npekpamaercs. [1o-

BTOPHBIM 3aITyCK ITPOU3BOIAT TOJIBKO MOCIJIE YCTPAHEHUS HEUCTIPABHOCTEM.



TEMA 8. HAAE KHOCTb ABUAIIMOHHBbIX
TA3OTYPEUHHBIX JIBUTATEJIEH

8.1. IToxka3zaTean 0€30TKA3HOCTH M JOJTOBEYHOCTH

ra30TypOMHHOIO ABUTATEs

OCHOBHBIE TEPMHHBI U OIIpE/IeNICHUs B 001acTh HajiexHOCTH yetaHoBiieHbl [ OCTom,
B COOTBETCTBUM C KOTOPHIM HIKE MPHUBEJICHBI HauOOJee BaKHbIE W3 HUX NMPUMEHU-
TEJIbHO K aBUallMOHHBIM [ T/I.

Haoescnocms — CBOWCTBO 00BEKTA COXPAHATh BO BPEMEHH CIOCOOHOCTh  BBIIIOJI-
HATH TpeOyeMble (PYHKIMH B 3a/IaHHBIX YCIIOBUSX 3KcIUTyarauud. Haae:xxHOoCTh sBIIs-
€TCsI CJIOXKHBIM CBOWCTBOM, KoTopoe A aBuanuonHoro I'T/] o6benunsier B cebe Ta-
KH€ CBOMCTBA, KaKk 0€30TKa3HOCTh, IOJTOBEYHOCTH U Jp.

beszomraznocms — cBoiictBo ['T]] HEmpepbIBHO COXpaHATh PabOTOCIOCOOHOE CO-
CTOSIHUE B TEUCHHE 3a/1aHHON HapaOOTKH.

loneoeeurnocms — CBOWCTBO JIBUTATENSI COXPAHATH pabOTOCIIOCOOHOCTH IO HACTYII-
JICHUS TIPEJEIILHOTO COCTOSIHUSA MPHU YCTAHOBJICHHOM CHCTEME TEXHMYECKOTO OOCITYXH-
BaHUS U PEMOHTA.

['maBHBIM MOKa3areneM 0€30TKA3HOCTH ABIIAECTCS 8EPOSMHOCIb OE30MKA3HOU pa-
Oombl, T. €. BEPOSITHOCTh TOTO, YTO B Mpeeiax 3aJaHHON HapaOOTKU ABUTATENs €ro
OTKa3a HE BO3HUKHET.

BepositHOCTh Ge30TKa3HO# padoThl (P(t)) MOXXKHO MPHOIMKEHHO OIEHHUTH IO pe-
3yapTaraM HaOJIONEHUH OTKa30B B COBOKYMHOCTH JOCTATOYHO OOJBIIOrO YHCIA
nsurarenieid N, oqHoBpeMeHHO HayaBImIUX padoTy. Eciu ay1s HekoTopoit HapaboTku t
YHCIIO0 OTKa3aBImIMX JaBurareieit coctabisieT No(t), a uncio ucrpaBHbIX paBHO Ny(t)

= N — Ny(t), To MOXXHO cuuTarh, 4TO
p()= ") o

Oyukuus P(t) naspiBaetcs gynxyuen naoexcrnocmu. OHa SABISCTCS YOBIBAIOIICH.

Beposimnocms omxasa cBsi3aHa ¢ QyHKIMEH HaiekHOCTH paBeHcTBoM F(t) = 1 — P(t).

dF(t)
dt

[TpousBomHast ot 3Toii pyHKIMU f = Ha3bIBACTCSI NJIOMHOCIbIO GEPOAMHOCHIU

omkKasa.



B kauecTBe OJHOI'0 U3 OCHOBHBIX TToKa3aTesae 0e30TKa3HOCTH B pacucrax mupo-

KO HpI/IMeHﬂeTCﬁ UHMEHCUBHOCMb OMKAZ08.
= fO.
P(t)
Brinonssiss uHTErpUpOBaHUe, MOTYYHM 3aBUCUMOCTH MEXKIYy BEPOSITHOCTHIO 0e3-

OTKa3HOU paObOThl 1 MHTEHCUBHOCTBHIO OTKA30B:

P(t) = exp[ L(t)dt]. (2)

3aBrCHMOCTD (2) sIBIIIeTCS OJHUM M3 HauOoJiee MPAKTUYCCKH BaXKHBIX COOTHO-
IICHW B TeOpHH HaASKHOCTH. OHA TO3BOJSET W3 CTAaTUCTUYCCKUX HAOIIOICHUN
¢byukiun A(t) OLEHUTH 3aKOHOMEPHOCTH PACHpEICICHUs OTKa30B aBuratens. [lis
CJTydasi TOCTOSTHHONM MHTEHCHUBHOCTH OTKa30B A(t) = const u3 ¢opmyinbl (2) BeITEKaeT

IKCNOHEHYUAbHBLU 3aKOH Oe30MKA3HOCMU.
P(t) = exp(-At), (3)

KOTOPBIM UMEET NIMPOKOE NPUMEHEHUE B IIPAKTUKE pacyeToB HanexxHocTH I T/I.

8.2. Buabl pecypca razorypoMHHOI0 IBUTATEIS

Pecypc I'T/] — HapaboTka JBUTaresis, IpU KOTOPOM obOecreuuBacTCs 3aJaHHBIN
YPOBEHb €T0 HAJIEKHOCTH MPU COOIOACHUM YCTaHOBJICHHBIX MPABUIJ SKCILTyaTallHH,
PEMOHTA U XpaHEHUS.

Texnuueckuit pecypc osuecamens (00j1208e4HOCHb) TPEACTaBIsSET coOON Hapa-
O0O0TKy OT Hauajia dKCIUTyaTanuu (WIk ee BO30OHOBJIEHHUS MOCE PEMOHTA) A0 HACTY-
IJICHUST NPeoenbHO20 COCMOsAHUA, T. €. 10 TaKOW CTENEeHM H3HOCA, MPU KOTOPOil
JanbHENIee npuMeHeHne apurarens Ha BC HeomycTUMO Uiy YKOHOMUYECKH HE-
nenecoobpasno. [lo xapakrTepy mpeneabHOTO COCTOSHUSA U crioco0y oTcuera Hapa-
OOTKHM pa3MyaroT TOJHBIM Pecypc U pecypchl, CBsI3aHHBIE C PEMOHTAMH. JOpe-
MOHTHBIM, MEXKPEMOHTHBIN ¥ MOCIEPEMOHTHBIN PECypCHI.

Ilonnwiti pecypc (Ha3HAYEHHBINM 7O CIMCAHMS) BKIIOYACT B ce0sl HECKOJIBKO pe-
MOHTHBIX (00BIYHO /10 TpeX) u g coBpeMeHHbIX ['TIl nocturaer 20-30 ThIC. 4. Pe-
MOHMHbLIE pecypchbl 9acTO HA3BIBAIOT TAPAaHTUHHBIMH, T. K. B UX Tpeneax Mpeanpu-
SATHE-U3TOTOBUTENIb WM PEMOHTHOE TMPEATNPUITHE TapaHTHUPYET OOYCIOBICHHBIH

YpOBEHBb O€30MAaCHOCTH JIBUTATEIIS.
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[To cnocoOy ycTaHOBIIEHUSI pa3iavyaroT (PUKCUPOBAHHBIN U JU(depeHInpOBaH-
HBI pecypcel. PukcuposanHvll pecypc TPUHUMAECTCS Ul MapKa JBUTareled pas-
HBIM pecypcy HanOosnee ci1aboro B MPOYHOCTHOM OTHOIICHUHU SJIEMEHTa KOHCTPYK-
nuu. PeMOHT nABHUTrarens BBIIOJIHSIOT MPU 3TOM 4epe3 (PUKCUPOBAaHHBIE 3HAYEHUS
HapaOOTKM HE3aBUCHUMO OT €ro (paKTUYECKOro COCTOSIHUA. Takoil cnoco0 HCHoib3y-
€TCsl Ha PaHHMX dTalax dKCIUTyaTalluy MpH HEOONbIION cyMMapHOU HapaOOTKe mapka
I'T/1, xorna MHOrME XapaKTEepHbIE JUI1 HUX HEUCIPABHOCTU €UIe HE YCIEBAIOT IIPO-
SBIIATHCS, HO TP PEMOHTE MOTYT OBITh JErKO OOHapyXeHbl. B SKOHOMUYECKOM OT-
HOILIEHWU (PUKCUPOBAHHBIN PECYpC HE SBISAETCA ONTHUMAJBHBIM, OJHAKO 3TOM LEHOU
MO3BOJISIET COXPAHSITh IPUEMIIEMYIO O€30TKa3HOCTh HOBBIX JBUTATEIEH.

Hugpepenyuposannsiii pecypc Ha3HAYAIOT PANIUYHBIM JIJIS1 OT/IEIbHBIX Hanboee
OTBETCTBEHHBIX 3JIEMEHTOB JIBUraTelns (AUCKH, pabouue JIOMATKH, KapoBble TPYObl U
Jp.) B 3aBHCHUMOCTH OT MX (DAaKTHYCCKUX 3alacoB pabOTOCIIOCOOHOCTH, OIpeaesie-
MBIX JUJII HEKOTOPBIX THIIMYHBIX YCIIOBHM JKCIulyarauuu. [Ipm MOIyJbHONM KOHCT-
pykuuu I'T/] Takoii crmoco0 Mmo3BoOJIsSeT JOCTaTOYHO IOJIHO MCIIOIh30BaTh PECYPCHBIC
BO3MOXKHOCTH JeTasiel u y3noB. Juddepennupoanue pecypca 1ei1ecoo0pa3Ho Bbl-
IIOJIHATh HE TOJIBKO IO BJIEMEHTaM JABUTATENs, HO U IO YCIOBUAM JKCIUTyaTaluy,
OKa3bIBAIOIIMX BIUSHUE HA HaJAEKHOCTh [ T/I.

HauBbirogneiieit opMoil UCNoNb30BaHMs ABUTATENEH SIBISIETCS YCTAaHOBIIEHHUE pPe-
Cypca OCHOBHBIM y3JIaM U 3JIEMEHTaM IO UX (PaKTUUECKOMY COCTOSIHHIO. JTa hopma Mo-
&KeT ObIThb NOCTHrHyTa IpH 3KcIuTyatauu [T/l mo cocTOsiHMIO ¢ MHIMBUIYaIbHBIMU
CPOKaMH PEMOHTOB Ka)KJIOTO KOHKPETHOTO JIBUTATENSI M €ro MOyiel, 000CHOBaHHBIMHU C
MIOMOIIBIO JIOCTOBEPHBIX METOJOB TEXHMUYECKOM QUAarHoCTWKH. HasHaueHue pecypca 1o
COCTOSTHHIO 00ECHeYrBaeT MaKCHUMAaJbHO BO3MOXKHOE MCIOJIb30BAaHHE 3AJIOKECHHBIX B
koHcTpykiuto ['T] 3amacoB paboTOCOCOOHOCTH, HAUOOMBITIHI SKOHOMUYECKUN d(DhEKT

TIPU COXPAHEHUH BBICOKOM 0€30TKA3HOCTH JIBUTATENICH B IKCILTyaTaIluH.

8.3. MeToabl VCTAHOBJICHUS pPecypca ra3’oTypoOMHHOI0 JIBUTATEJIs

JIist mepBbIX 3TaNoB 3KCIUTyaTalluy JBUTaTeIsIM Ha3HadaeTcsl (PMKCUPOBAHHBIN pe-
CYpC, COCTABJISIFOIIMM HECKOJIBKO COTEH 4acoB. [IpoBepka MX HAAEKHOCTU B Ipeenax
3TOTO pecypca BBIITOIHIETCS MYTEM IIUTENBHBIX CTEHAOBBIX UCIIBITAHUI MO MIPOrpaMMe,
BOCIIPOM3BO/ISILIEH B HATYPaJIbHOM MacIITa0e BPEMEHH 3KCIUTyaTallMOHHbIE PEKUMBI pa-
OOTBI U Harpy3KH Ha 3J1€MEHThl KOHCTPYKIMU. OKOHYATENbHOE PEIICHHE O HAa3HAYEHUU

MIEPBOHAYAIILHOTO PECYpca MPUHUMAETCS HA OCHOBAHUM JIETHBIX UCTIBITAHWM JBUTATEIICH,
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KOTOPbIE TPOBOASTCSA C IMPEBBILIEHUEM HApaOOTKH IO OTHOIICHHIO K pEecypcy Ha
200-300 u. ITocne oTpabOTKK ABUTATEIISIMU B CEPUMHON KCILTyaTalliy 3aJJaHHOTO TIep-
BOHAUaJIbHOTO pecypca MPOU3BOAUTCS MOCIEA0BATENBHOE CTYIIEHYAaTOe €ro yBeJIMUEHHE
(mo 200-300 1), onmpasce Ha OMBIT JKCIUTyararmu. [Ipu Oombimx HapabOTKax B JKC-
TUTyaTalyd BO3MOXKEH Tiepexoi K auddepeHipoBanaoMmy pecypey, a st ['T]I, obmna-
JAFOLIUX JOCTATOYHON KOHTPOJIEIIPUIOTHOCTBIO, — K PECYPCY IO COCTOSHUIO.

[To coBpeMeHHbIM TpeOoBaHHSAM BenuuuHbl pecypca ['T/] mommkHbI AOCTHraTh
MHOTHUX TBICSIY U JIJaXKe JECATKOB THICSY YaCOB, MPU KOTOPBIX PECYPCHBIC UCTIHITAHUS
B HaTypajJbHOM MacIITade BPEMEHHU TEPSAIOT MPAKTHUYECKUM CMBICH, T. K. TPEeOyrOT
OOJBIINUX 3aTpaT BpeMEHU U OyIyT 3aJep>KUBATh BBOJ| JBUTATEJICH B JKCILIyaTaIHUIoO.
JI71s1 IpOBEpPKU HAJEKHOCTH BBICOKOPECYPCHBIX JBUTATENICd NPUMEHSIOTCS YCKOPEH-
HbI€ SKBHUBAJICHTHBIE HMCIBITAHMS, OOECIEUMBAIOIIME TAKOE YK€ PACXOJOBAaHUE 3ara-
COB pabOTOCIIOCOOHOCTH JIeTalIel U Y3JI0B, KaK U B AKCIUTYaTallMOHHBIX YCJIOBUSX 32
Mpe/noaaraeMblii pecypc, HO TIPH CyIIECTBEHHOM cokparieHnn BpemeHu (B 5—10 pag)
110 CPAaBHEHUIO C JJIUTEIHHBIMU PECYPCHBIMU UCTIBITAHUSIMU.

B nmpakTuke aHDIMIUCKOM M aMEPHUKAaHCKOW aBUAIPOMBIIUIEHHOCTH MIMPOKO pac-
[poCTpaHeHbl nukiIndeckue ucnsitanus ['T/[. B oredectBeHHOM aBuaasurarese-
CTPOCHUU TMOIYYUIIU NMPUMEHEHUE YCKOPEHHbIC 3KBUBAJIECHTHO-IUKINYECKHUE HCIIbI-
TaHUsI, OCHOBHOE OTJINYME KOTOPBIX OT IUKINYECKUX COCTOUT B TOM, UYTO KOJIMYECTBO
HanmOoJee KECTKUX HECTAIMOHAPHBIX PEKMMOB HA3HAYaIOT JJI HUX, UCXOAS U3 pa-
BEHCTBAa MAJIOIIMKJIOBBIX TOBPEXKICHUI JMCKOB IMPU HCIBITAHUSAX SKCIUTyaTallMOH-
HBIM MaJIOIIMKJIOBBIM MTOBPEXKIEHUSAM 3a IIPOBEPSIEMBII pecypc.

BrinonHsiembie B HACTOAIIEE BPEMSI YCKOPEHHBIE UCIIBITAHUS TIO3BOJISIFOT K MOMEH-
Ty IMepelaud OMbITHOTO JABHUrareis B CEpUMHOE MPOU3BOACTBO C FApaHTUHHBIM PECYp-

coM, paBHbIM 300-500 4, mpoBepHTH €ro HaAECKHOCTh Ha pecypc, paBHbIi 5—10 ThIC. U.



