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Muxenep-nonxosnuk B. B. ®duannnos
KAK JIETYHUKY BOPOTbCYH C OTPULIATEJIBHOM TATOM TB/L

B 6pounope B nonysnspHoit $opMe pacCMaTPUBAIOTCA HEKOTOPbie BO-
npocsl paboTH ¥ IKCHJYaTalMH Ha camoJieTe TYPGOBHHTOBOrO JABHraTeJs
(TBLL).

Oco6oe BHMMaHMe yxessieTcss OCHOBHOH oco6eHHocTH paBott TBJL —
06pa30BaHHI0 OTPHUATENbHON TATH B ONPEfeJieHHBE MOMEHTH 3KCIIyaTa-
uuH. Jlaercs DA NPaKTHYECKHX PEKOMeHOAlHuii JIETHOMY COCTAaBYy.

Tpya namucaH WO MaTepuanaM, onyGAMKOBaHHEIM B OTKPHITOR OTeuect-
BeHHOH M HHOCTpaHHON neyaTH.

Bpounopa npeaHasHauaeTcs [Js JIETHOTO W TeXHHYEcKoro cocrasa BBC
u TB®, a Takxke pas Jun, wHrepecylomuxcs pabotofi TBIL wa camonerax.

Penensenr muxenep-nonxosuux M. C, lleseanko.

BBENEHHE

B HacTofillee BpeMs Ha caMoOJIeThl BOEHHOH ¥ rpaKJaHCKOH
ABHAIMK YCTaHABAMBAIOTCS TOJIBKO PEaKTHBHEE ra3oTypOHHHBIE
JABHTaTeNH, OpHIIefllHe Ha CMeHy ABHraTeJsM NOPIIHEBLIM.

IlpenMymecTBo pPEaKTUBHBIX J[BHUTaTeNed mepej MOpIIHe-
BBIMH OIpeJeJisieTCsl MX CIOCOOHOCTBIO pasBHMBATh KoJ0CcCafb-
HYIO MOIIHOCTD IIPH HeGOJIBILIOM Bece. ‘

Ha Boennbix camoJsieTax HauGoJbllee paclpocTpaHEHHe I10-
Jayunid Typ6opeaktuBHble nsurarend (TPJL); na Tpancnoprt-
HBIX M TIaCCaXKHUPCKHX CAMOJIeTaX YCTAHABAMBAIOTCA HapsLy ¢
typ6opeakTHBHHIMM U TypGoBuntoBhie asuratend (TBI). Ha-
NpUMep, HAa BCEMHPHO H3BECTHBIX BO3AyLIHbIX JafiHepax Ty-104
YyCTAHOBJEHBl TypOOopeakTHBHEIE JBHTaTes iy, a Ha Wa-18 u
An-10 — ryp6opunroBrie. Ho cefiyac eme TpyaHO cKasarth, Ka-
KOl U3 rasoTypOUHHBIX apurartes]eil Hafimer GoJblliee TIpUMeHe-
HHE Ha TPAHCIOPTHLIX H NacCa)KHUPCKUX caMoJgeTax.

TypGopeakT#BHbBle ABHraTe]H IO CPaBHEHHIO ¢ TypOOBHHTO-
BoIMH 00J1aa10T MEHBIIHM BecoM, 6oJiee [IPOCTHl 10 KOHCTPYK-
UMK U yaofHee B JKCIIyaTauMd M OOCJYXHBAHHH, HO HMEIOT
CPaBHHTEJILHO BBICOKHH yHeJBHBIR pacXoj TOIJMBA M HeAoCTa-
TouHylo (mo cpaBHeHmio ¢ TBJI) rtary mnpu Bajere camosera.

TypGoBHHTOBbIE JABHTATENIM, HECMOTPS Ha HEKOTOPYIO TpO-
MO3JKOCTh KOHCTPYKILMHU (BHHT, PEAYKTOp), 3HAUHTEJNBHO 3KO-
HomuyHee TPJL (UMeIOT MEHBIIHHA yAEIbHBIH pacXox TOIWIMBA).
Onu npesocxozsar TPJl Taxkxe no aGcooOTHOR BeMUHHE pas-
BUBaeMOll TArd NpH B3jleTe, YTO YJy4llaeT B3JeTHHle XapaxTe-
puctuku. Kpome Toro, B MoMeHT pasfera BaJeTHble xapaKrepH-
CTUKM camoJera ¢ TB] yaydiialorcst 3a cueT Pe3KOro yBeJIH-
YeHUS MOXBEMHOH CHJBI KpBUIA B pe3yJbpTaTe ero o6ayBa BO3-
JOYUIHBIM TIOTOKOM OT Bpaiawiuxcs BuHTOB TBJ.

Ho camoJjeTl ¢ TypOOBHHTOBBIMH JBHrATeJNsIMH YCTyNaioT
camoJieTaM C TYpOOPEaKTHBHEIMH JBUTATENSMH B JOCTHXKEHHH
GoJBIIMX CKOPOCTEl 1oJieTa Ha BHICOTAX. 7

Kak wu3BeCTHO, CH/Ia TArH TypOOBHHTOBOH CHJIOBOH yCTa-
HOBKH cO3IaeTcsds 3a CUeT BO3ILYUIHOTO BHWHTAa U PEakHHB
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€KAaIOIMX U3 PEaKTUBHOTO cONJa rasos. [IpnuemM OCHOBHYIO
BEJMUHHY CHJBI TATH cO3faer Bo3ayiuHblT BHHT (85—90%). Pe-
aKTHBUAS TAra cocTaBasier lie 6odgaec 10—15%.

Takum oOpazom, OCHOBHBIM JBHIKHTeJdeM camodera ¢ TBII,
KaK ¥ AJs caMoJiera ¢ IOPUIHEBBIM ABHraTe.eM, ABJISeTCs BO3-
AYIIHBI BHHT.

CaenoBatesbio, cusoBofl ycrawmoBke ¢ TBJL upucyni Ttor
JK€ OCHOBHOH HeNOCTaTOK, YTO H CHJIOBOR YCTAHOBKE C IMOPIU-
HEeBBbIM JBUTATeJNeM, a UMEHHO: MaJeHue K. 1. J. BUHTA Ha GOJMb-

HIHX CKODOCTAX IoJiera H3-3a BO3pacTaHHss BOJHOBOIo COIpPO--

THUBJIEHHST Ha KOHIAX Bpallamluxcs Jonacrteéf. HMureHcHBHOe
nHageHde K. M. J. CTAHOBUTCS OULYTHMbBIM YK€ TIPH CKOPOCTH TO-
Jgera 800—900 xkm/uac.

DTuM, COOCTBEHHO, N OOBSCHAETCS UIHPOKOE [PHMEHEHHE
TBJ, ua TpaHCTIOpPTHBIX caMoJerax, i KOTOPLIX BelHuHuHa
MaKCHMaJbHOH CKOPOCTH MMeeT MeHbllee 3HaueHue, 4eMm Jalb-
HOCTb TOJIETA U TPY30I0beMHOCTb. '

Viaeapuntit  pacxoxr romamBa y  TBJL  Ha  BBICOTaX
8000-—10000 m npaxTHueckd paBeH pacXoly TOILIMBA HA
NMOPIIHEBLIX ABUraTenasix, a ynedbHuil Bec TBJIL, uamepsiembiil
B KWJIOTpAMMax Ha JOWAAUHYIO CHJY, TIOUTH B [Ba pa3a MeHbilie,
D10 1M03BOJSET MOJY4YHTb OYEHb MOUIHYIO, JETKYI0 ¥ BMeCTe ¢
TeM 3KOHOMMYHYIO CHJIOBYIO YCTAHOBKY JJIsi camoJera u ofec-
[eYUTh eMy BBICOKHE JIETHble JaHHbIe.

[TpumeHeHne cu1oBBIX ycTaHoBoX ¢ TBJI BHecso psij mpHH-
UHNHAABbHBIX H3MEeHEHHH He TOJbKO B KOHCTPYKUHIO, HO H B
NPaKTHKY 3KCIIyaTauud CaMOJeTOB U noTpefoBaso OT JeTHOro
U TEXHHUECKOTO cOCTarRa TIJYyGOKHX 3HaHUE ocobeHHocTed pa-
6ot TB/l, BO3QyIDHBIX BHUHTOB ¥ Pery/JUpPYIONIAX arperaroB
9THX CHJIOBBIX YyCTaHOBOK., B Hacrosniell *paboTe u genaercs
NONBITKA PasbsCHHTb YUTATENI0 OCHOBHBIE OCOOEHHOCTH padoThI
TYPOOBHHTOBBEIX CMJOBHIX YCTAHOBOK Ha caMmoJleTe B ToOJeTe H
Ha 3eMJe M HeKOTOpble NMPUHIHIHAILHBIE BONPOCH HX JKCILIYa-
TalUHH.

1. KPATKASl XAPAKTEPHUCTUKA TYPBOBHHTOBBIX
JOBUTATEJIEM U UX AIPEI'ATOB

OpHoBanabHble M ABYXBadbHbie TBJL

B HacTtodillee Bpems B 3KCIJIyaTallid HaXOAAT NPHMeHeHHe
aBa pasjuuHblx tuna TBJ — onHoBa’dbHble W JBYXBaJbHbE.

HecmoTps Ha TO 4TO W Te W JpyrHe JABHTATeIH TypOOBHH-
TOBbIE, YCAOBHS peryiupoBaHus, pafoTbl BO3IYUIHOTO BHHTA H
CH/JIOBOH YCTaHOBKH B Lle/IOM Yy 3THX JBHTaTe/ell pas/iuyHbl.

¥ nByxBajibHBIX jABuratenell (puc. 1) oaMH BaJ Bpaliaer
KOMIIpeccop OT OjHOH TypOuUHBEL, a BTOPOIl BaJ BpallaerT BHHT
ot Apyroil, HeszaBucuMoll (cBoSonHOI) Typ6uubl. Pacxon Bos-
ayxa aByxsaJgpHoro TBJl mano 3aBucut oT 000pOTOB BHHTA,
TaK KakK Yuc/a10o 060pPOTOB KOMIIpeccopa MOCTOSIHHO U He CBSA3alo
¢ TtypbuHoll, Bpamiatouleli Buar. Taxo#t aBuratesnnr paboTaer
VCTOHYUBO B UIHPOKOM AHaniasoHe oGOPOTOB BO3AYIUHOTO BHHTA.
Onuako nprMeHeHye pasfefbabix TypOuH, paboTalolux or of-
WX KaMep CropaHusi, yCJIOXKHAECT He TOJbKO KOHCTPYKLHIO ca-
MOrO JABHratessi, HO W CHCTeMY DEeryJHPOBAHWS M YIPaBJIEHHUS.

[Tostomy Gdsbliiee pacipocTpaHeHHe B CHJOBBIX YCTAHOB-
Kax caMoJIeTOB B HACTOSILIee BpeMsi [10YJaloT OJHOBaJjbHbie
TB]I, y KOTOpBEIX BHHT W KOMNPECCOp TPHBOISTCH BO Bpaule-
HHEe OT OJHOTO BaJja, UMEIOLLero OJHY HJKM HEeCKOJIbKO TYPOUH
(puc. 2).

¥ oanoBasphbix TBJ Komnpeccop W BHHT HenocpeICTBEHHO
CBSI3aHBl MexAy cOoGOH H n3MeHeHMe 06OPOTOB BHHTA TPAMO
BJMsieT Ha padory Komupeccopa. [1pn peskoM HaMeHeHHH 4uCJIa
060opoToB BuHTA Pafora KOMIpPECCopa MOMeT JIerko cTaTp He-
yeroilupsoil. Yro0bl 5TOr0 He CJAYyUYHuJoCh, TPHMEHSIOT TaKylo CU-
cTeMy peryaupoBalnnsi ogHoBaabHblx TBJI, KoTopas ofecneuu-
BaeT IIOCTOSIHHOe 3HaueHWe uHcjga OOOPOTOB BO BCeM JMala-
30He pPexXMMOB paboTHl ABHraTessd, KpoMe pexuma paGoThl Ha
3eMJe Ha MaJsoM rase (1o Havala Tax HasbBaeMmol 3arpyski
BHHTA). '

HomunanbHoe moctoanHoe uucao ob6opotos TBJL cocras-
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/)Texa}oumx ¥3 PEaKTHBHOrO com/ia rasos. [Ipuuem ocHoOBHYIO
BEJMUHHY CHJIBl TATH CO3A2eT Bo3AViuHbIT BHHT (85—90% ). Pe-
AKTHBHAsi Tara cocrtasasier ue 6ogee 10—15%.

Takum obpas3om, oCHOBHBIM JBHXKHTedeM camodera ¢ TB]I,
KaK ¥ AJds caMoJera ¢ MOPIUHeBLIM ABHraTeleM, siBASETCH BO3-
JAYLIHBIA BMHT.

CrenoBateibio, cuaoBofi ycrasdoBke ¢ TBJL npucymi tor
>)Ke€ OCHOBHOH HEAOCTATOK, YTO M CH/JAOBOH YCTAHOBKE C IIOPLU-
HEBBIM JBUTATEJEM, a HMEHHO: NajeHue K. I. J. BUHTA HA 60/ih-

HINX CKOPOCTAx I[1oJeTa H3-38 BO3pacTailldsi BOJIHOBOI'O COIPO-:

THMBJIEHHS Ha KOHLAX Bpawlatouwuxes Jonacrefl. MureHcuBHoe
najeHye K. 1. JI. CTAHOBUTCsI OULYTHMBIM YK€ NIPH CKOPOCTH TIO-
Jgeta 800—900 xm/=ac.

ITHM, CODCTBEHHO, W OOBSCHSIETCS UIHPOKOE IpPHMeHeHHe
TBJ, ua TpaHCTOpPTHRIX caMoJerax, [Js KOTODHIX BeJHYHHa
MAaKCHMAaJbHOH CKOPOCTH MMeeT MeHbllee 3HaueHue, yeM JlaTb-
HOCTb TIOJIETA W TPY30I0bEMHOCTb. '

Yneapuwlfi  pacxox ronamBa y  TBJL  ma  BhIcOTax
8000-—10000 x npaxkTHueckd paBeH pacXody TOMJAUBA Ha
TOpLIHEBLIX jBUraTensx, a yiaedpHbil Bec TBJ, usmepsemsiil
B KHJIOTpaMMax Ha JOLIAJMHYIO CUMY, TIOUTH B [IBA pa3a MeHbile,
D10 103BOJSET MOJY4UHTH OYEHb MOUIHVIO, JErKylo H BMeCTe ¢
TEeM 3KOHOMMUHYIO CHJOBYIO YCTAHOBKY JJist camodera u obec-
MEeYHTh €My BBICOKHE JIETHBle JaHHBIE.

[TpumeneHue cwioBBIX yeraHoBok ¢ TBJL BHecdo psig mpuH-
HUIIHAJbHBIX H3MEHEHHH He TOJbKO B KOHCTPVKUIHIO, HO H B
NPAKTHKY 3KCILIYaTal|du CaMoJeTOB H NOTPeGOoBaso OT JETHOro
H TeXHHUECKOTO COCTaBa rJyOOKHX 3HaHWil ocobeHHocTell pa-
6orsl TBJI, BO3RYIUHBIX BHHTOB M peryJHUpYIOUWHUX arperaToB
9THX CUJIOBBIX YCTaHOBOK. B Hacroswiehd *pabote u 1esaercs
NOIBITKA Pa3bsSCHUTL YUTATEN]0 OCHOBHBIE OCODEHHOCTH PabOThI
TYpOOBHHTOBBIX CHJIOBBIX YCTAHOBOK Ha camoJeTe B MoJere H
Ha 3eMJie M HEKOTOphie NMPUHIHINAIbHBIE BONPOCH HX 3KCILIya-
TaIHH.

1. KPATKAA XAPAKTEPUCTHUKA TYPBOBHHTOBbDIX
JABUTATEJIEM U UX AIPEFATOB

OpHoBanbHble W AByxBaJgbhbie TBIL

B HacTostliee BpeMsi B KCILIyaTallM HaXOAAT NpHUMeHeHHe
ABa pasjanudblx tuna TBIl — oxHoBaibHEIE U ABYXBaJbHBIE.

HecMoTpst Ha TO 4TO W Te W JApyrHe JBHTaTeqn 1ypOOBUH-
TOBBI€, YCJAOBUA DEryJaupOoBaHusA, paboThl BG3AYIIHOTO BHHTA H
CHJIOBOH YCTAHOBKHU B 1[eJ10M y 3ITHX JABUraTesiell pasiuyubl.

Y AByxBaJbHBIX ABHUrateseit (puc. ) oAMH Baa Bpawaer
KOMTIpeccop OT ojHO# TypGuHBL, a BTOPOM BaJ Bpallaer BUHT
OoT Apyro#, HesaBucuMoH (CB0OOOAHOI) Typ6uunl. Pacxoa BoO3-
ayxa aByxsadpHoro TBJL maso 3aBucur oT 0060pOTOB BHHTA,
TaK KaK 4HCI0 0GOPOTOB KOMIIPECCOpPa MOCTOSHHO M HE CBA3aHO
¢ TypbuHoli, Bpamalouieli BuHT. Taxofi apuratesnr padoTaer
VCTOHUNBO B UIKPOKOM JHanasoHe 060pOTOB BO3AYILHOTO BHHTA.
OnHako MpuMeHeHHe pasfesbHbIX TypOuH, paboTaromux ot o6-
IIHX KaMep CropaHusi, yCJOXKHAET He TOJIbKO KOHCTPYKLHUIO Ca-
MOTO JBHUTATE]s, HO W CHCTeMY DETYJHPOBAHHS W YNpPaBJeHMs.

ITosromy Odibliiee pacnpoctTpaHeHHe B CHJOBbIX YCTAHOB-
Kax €aMoJIeTOB B HACTOSIIIee BpeMsi 10JYyJaloT OJHOBaJjbHble
TBJl, y KoTOpBIX BHHT M KOMMpECCOp IPHBOAATCH BO Bpaule-
HHE OT OJIHOTO BaJia, HMeIOlIeTo OfAHY HJM HECKONbKO TypOMH
(puc. 2).

Y onnoBagbhbix TBJl xoMmnpeccop W BHHT HeNOCPEICTBEHHO
CBSI3aHbl MeXAy CcoGOH H n3MeHeHHe OBOPOTOB BHHTa TNPIMO
BJIMsieT na pafory Kommpeccopa. ITpH peskoM uaMeHeHHH YyuC/la
060poTOB BUHTA paGora KOMIIPECcopa MOKET JerKo CTaThp He-
yeTonuubofl. YUtoOwl 3TOr0 He CJYYHJIOCH, NPUMEHSIIOT TAKYIO CHU-
creMy peryJauposanus ofgHoBaabhbelx TBJI, koTopas oGecneuu-
BaeT [IOCTOSIHHOEe 3HaueHHe uHcjia 00OpPOTOB BO BCEM jHamna-
30He PeXMMOB paboTHl JBUratess, KpoMe pexnma padoThl Ha
3eMJe Ha MaJoMm Tase (10 Hawala TaK Ha3eBaeMmMoH 3arpyskH
BHHTA).

Homunanproe mnoctostiHoe uuciao oGopotos TBIL cocras-
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Jiget 12 000—14 000 B Munyty. OHo ofycaoBausaercss nauboaee
BHIOJUBIMH YCJIOBMSIMH padoTbl xKoMIpeccopa H TypOuusel. Ho
TaK KakK Takue 00OPOTH /s BO3AYUIHOTO BHHTA COBEpIIEHHO
HeMpHeMJieMbl, B KOHCTPYKUMIO ofHoBajpHoro TBJL Bki0-
Y4aeTesl  PEAYKTOp, CHUKaoWHi uncio O000pPOTOB BUHTA B
10 pas u Gonee. TIpu noHmkeHHBIX Takum obpasom o6GopoTax
Bo3ylNB BHHT paBotaer ¢ HanbBosdee BBLICOKHM K. I. Ji.

Jasi rywinero nenonssoBanus 3Mepruyd ria3oBOTo NOTOKA 1t
fiepesiady ee BUHTY M KOMIIPeCcopy TypOuHy ojasosaabHoro TBJL
OOBIYHO JeJ1al0T MHOrocTynenyartod (3-—4 cryiens).

Kax penykrop BO3AYLIHOrO BHHTA, TA2K H MHOrOCTyNeHUYaTast
TypOHHA 3HAYUTEJbHO YTAKENAT KOHCTPYKUHMIO OJHOBAJILHOIO
TBJI, HO 3TuM O6CTOATENBCTBOM MNpeHedperaoT pamd noJyye-
Hust NPOCTON CHCTEMBI PEryJIHPOBAaHHUS.

st monyueHust MakciMadnapHO# akoxomuurocetn B TBM, xak
TIpaBMJIO, MPHMEHSIOTCS OCeBhIe KOMIIPECCOpHI.

[TpuHuun pa6oThl cOBpeMeHHOro ojHoBajgpHoro TBIL 3akmio-
yaercsi B caedytomleM (puc. 3). Uepes chHeuMadbHbI BO3MYII-
Hellf KaHaJd caMoJIeTa, HA3blBAeMbIl BO31yX03400pPHHKOM, BO3-
Jyx U3 aTMocdephl 3acacblBaercs B OCEBOH MHOTOCTYIeHUaThli
kKommpeccop. [locaenoBatesqpHo CxHMasick B KamKAOf H3 CTY-
lleHell KOMIpeccopa A0 DACUeTHOrO [AABJCHHS, BO3AyX HarHe-
Taercsl B KaMepbl cTOpaHMsa. 37ech OH AeJHUTCs HA JABA CaMo-
CTOSITE/IBHBIX 11OTOKA. [IepBBIM MOTOK IOCTYNAET B TepeRHIon
4acTb KaMep Cropauusl, rfie uMmelotess (OPCYHKH, HENpepblBHO
fnojalolye TOILIHBO B PACHbIiIEHHOM Buae. CMeliMBasch C TOMl-
JIUBOM B ONIPeNEJIeHHOH TIPOMOPUHMH (UTO JIOCTHIdeTcst ¢ To-
MOUIBIO CTICNMAJBHON Peryaupylomelt annapatypsl), Bo3ayx o6-
pasyeT roprouyio cMech, KOTopasi, HerpepelBHO cropasl, npenpa-
IjaeTca B pacKaJeHHble Ta3bl, HCTEKaIOIIMe C BBICOKOH (KO-
PocTbIO Ha JIONATKH TypGHHBL

Temneparypa 3THX rasoB upe3mMepHo Bbicoka. Matepunas xa-
Mep CcropaHHs W TYpOuHBI He BbinepxaJn Obl ee 6e3 JAONOJAHH-
TeJpHOr0 OXJaxIeHus. s oxidamaends HCToab3yeTcs BTOPOH
MoTOK Bo3/ayxd. OH OMBIBaeT KaMmepsl CropaHusi ¢ BHEHIHel CTo-
poHBI, OXJIaXK/deT MX CTeHKH, a 3aTeM ITOCTyNnaeT BHYTPL KaMep
cropanus. JOMOJHUTEJIBHO CMEIIUBASICE ¢ TOPSUMMH rasaMiu,
BO3yX CHHXKAET UX TeMNEepPaTypy /0 BeJHUUHBl, OMYCTHMOH
Ha BXOJe B HamNpapJsloUyil anmapar TypOUHBL

MHoroctynenuarass peakTBHas TypOHHA Npeobpasyer oc-
HOBHYIO 4aCTh HEPIUH TOPSUHX Ta30B B MeXaHHYECKylo padory
BpallleHusi, KOTOpast Mo BaJjy TeperaeTcs Ha BpalleHUE KOMII-
peccopa M BaJja BuHTA. YacTh ras3oB BBLIXOAUT YepPe3 PeaKkTHB-
Hoe COIIO, cO3/aBas MOIOTHUTENbHYIO CHIY TArH.
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Puc. 3. Cxema paGoTel OIHOBaJLHOTO TyPGOBHHTOBOTO ABuTaress. WUsMenenue napaMeTpoB rasoBoro NnoToKa



Tara u Mmomuocts TBJL

Ha BpatueHne kommpeccopa pacxofyerca  G0abliasi
(oKoMo %/3) wacTh MOIUHOCTH, IOJydYaeMmofi Ha BaJy TypOHHEL,
oCTa/NbHasg 4acTh (9¢h¢eKTHBHASA MOILHOCTh) HCIHOJb3YeTCs s
BpallleHusl uepe3 peNyKTOP BO3AYLIHONO BHHTA M CO3Jaer oc-
HOBHYIO TATY CHJIOBOH YCTAHOBKH.

Yro6ul uMeTh, NMpeAcTaBleHUe O BeJUYHHe M XapakTepe H3-
MEHeHHs IlapaMeTPOB rasoBOro mnortoxa B coBpeMenHom TB/I,
Ha puc. 3 MpUBefeHH HX 3HAUCHHS [0 BCEMY a30BOMY TPAaKTy
ABHTaTess.

Benuunna T T M, pa3BHBaeMofl BO3AYIUHBIM BHHTOM B IIO-
Jere, MOXer ObITh BhIpaxkeHa uepe3 3(Q(PEXTHBHYIO MOIIHOCTb
JBUTaTeNIA, K. M. H. BUHTA H CKOPOCThL MOJeTa

Py =75 "”“ (1)

Benuunna peakTuBHOH TArH, passnsaemoﬂ HCTeKaIoLHU MK
M3 COIIa TasaMH, BEIpaxkaeTcsi TakoH dopmyJoft:

rae Gy — CeKyHIHBIf BECOBOH pacxol BO3JyXa 4epeés JBHra-
TeJb;
Ce — CKOPOCTb HCTEUEHHS] ra3oB H3 peaxmBHoro comna
JIBHUrarteis;

V — ckopocTh moJieTa camoJera.
Takum o6pasowm, nosHas tsira TB]L B nogere Gyxper

ens

P=P, +Ppr=75

—V). (3)

Haa onpenenenns noauoit tark TBJL na zemae nmpu V=0
HOJBL3YIOTCS Caefytomel (popMyJIon:

Gnce . '
Py=pNe +——, - ©)

rae B — KospdHUKEHT MOIIHOCTH, ONPeAENSIOUNA TATYy BHHTA
Ha MecTe, OTHECEHHYIO K MOILHOCTH, NOABOAHMMON K BHHTY.
Koa(pqmunem B = 1,06—1,1. Torna nonaHas TAra Ha 3eMJe
Oyzer '

G
Py=1,1N. +_€L' S (B)

Onpenenum y,u,e.nbﬂyxo tary TBJ. - Paspeaus BHpa-
skenust (4) u (3) Ha Gy, MOMYUHM
Ha 3eMJae

ce
PYh=?N3yA +_E; (6)
B l1oJeTe

.
Pyx=T6Noy, ~> + Pryy. (7)

Ha npakTHKe OOGBIYHO MOJB3YIOTCS MOHATUEM IKBHBAJIEHT-
Ho#t wmomHoct TBJl. Tlox sxBuHBaJieHTHO# MoOI-
HOoCTbI0 N, noHHMaeTcs MOIIHOCTb, KOTOpas foTpefoBasiachk
66l AJ8 [puUBOZA BO BpallleHHe BHHTA, Pa3BUBAMOLIEro THATY,
pasHyto noauoit tare TBJL (Ps + Pg).

YnenpHble momrHoctd W Tsira TBJL Haxonsitcss B onpemelieH-
HOH 3aBHCHMOCTH OT IIapaMeTPOB I'a30BOrC MOTOKa JBUTaTelNsd,
B [EPBYIO Ouepelb OT CTelleHH MOBBIIEHHS NABJAEHHS B KOMII-
peccope mx W OT TeMIepaTypH TasoB nepen Typ6uHod T°. DTH
3aBHCHMOCTH NOKasaHbl Ha rpadukax (puc. 4 u 5). V3 rpacu-
KOB BHJIHO, YTO HauboJblllee 3HaueHHe Nem H Ppo,, a cleno-

BaTeJIbHO, U Py; NOJyd4aloT MpH ONpelIeseHHOM 3HAUEHUH i,
paBHOM IIPHMEPHO 5—7; IOBBLIIIEHHe TeMIepaTyphbl IasoB Ie-
pex TypGHHO#H NPHBOAUT K yBenuueHnio Ne  HPgr ., a ciaeno-
BaTeJbHO, B Pyg,

3aBUCHMOCTb YAEJbHBIX PAacXOMOB TOINIUBA OT CTEIEHH MO-
BhIIEHHS] JaBJIEeHHs B KOMIIpECCODe W TeMIEpaTyphl rasoB Ie-
pen Typ6uHOH 1npHBefeHa Ha rpacdukax, H300paxeHHHX Ha
puc. 6 u 7. M3 puc. 7 caenyer, uto ¢ NOBHIIEHHEM TeMIepa-
TYpHl ras3oB Ilepen TypOHHOI sxoHOoMuuHOCTb TBJL yBeanuu-
BaeTcs.

Takum o6pa30M, €CJIM NOBLIIEHHE AaBJIeHHsA B KOMIIpecCope
T’yp6OBHHTOBOI‘O JABurarteJsiss BBITOJAHO JHIIL A0 ONpeaeJIEeHHOro
npeneJja, TO MNOBLIMICHHE TeMINePaTYpPhl ¢ TOUKH 3PEHHUS ITOBHI-
ILICHU S }’H,EJII:HOﬁ TATH ¥ 3KOHOMHYHOCTH TaKOrc Inpenesa He
HMEET.

MHaue roBopsi, yeM BHIIEe TeMIlepaTypa ra3oB MNepex Typ-
6HHO, TeM BhIlle yIeJbHasi TAT4a H KOHOMHUYHOCTb JBHraTeJs.
ITosToMy mnpu koHcrpyupoBanny TBJI yueHble H HHKeHepH
pPaccuuTHBAIOT NapaMeTPH JBHTaTeJsd TakuM 00pas’oM, uTOGH
TeMIlepaTypa Ha BXOJe B ra3oByl TypOuHy Onlia HauboJiblued,
onpeleliseMOH >XAapOCTOHKOCTBIO MaTepuasa JIOTaToOK TYpPOUHHL.

yad R 3
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Puc. 4. 3asucumocts yaeapHo#l MoutHoctH TBJI
4 ynenbHOH PeaKTHBHOH TATH OT CTENEHH MOBhLI-
IIeHHsT JaBJEHHS B KOMIIPEccope
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Puc. 5. 3asucuMocTs
TBI ¥ yhaenpHOH peakTHBHON TATH OT TeM-
neparypsl ra3os nepex TypOHHOM
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Puc. 6. 3aBHCHMOCTb YHEJLHOPO pacxoqa TOMJIHBA
TBJ/1 or cremeHH TNOBHIIeHUs AABJEHHS B KOMIpec-
COpe g OpPd PAsAyYHOR TemlepaType Ta3oB Ilepei
TypOHHO
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Puc. 7. 3aBucumoctn YAEJLHOTO pacxojia TONJAMBa
TBJ, oT Temmeparypel rasoe mepen TYpOUHOHK

- 13



Bosblune TemneparypHble HanpsKeHusi jgerasell  rasoBofl
TYPOUHBI XapaKTepHB! aisi GosbiudHcTBa TBJI.

ITo cpaBHennio ¢ TPJI nono6HOH MOLIHOCTH TeMneparypHoe
Hanps:Kenue neraneir typ6bunsl TBJl Gosee Boicokoe. ¥ TPJL
TIOBBILIEHHE TeMIlepaTyphl Tra3oB Iiepen = TypOuHOH 6oJee
1100—1200° K mpHBOAMT K YBEJHYECHHIO YAEJIBHOTO pacxona
TOININBA, B CBSI3H C 4eM KOHCTPYKTOPBI He CTPEeMSTCS K 4pes-
MEpPHOMY ee MOBhILIeHHI0 (puc. 8).

Cyd . He=0; M=0 i
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Puc. 8. CpasuurenpHble KpHBBE 3aBUCHMOCTH

yAenbHOro pacxozxa tomnuBa TPJ u TBJI or

TEeMIepaTypsl rasos Inepei TYypOuHOH mpH pas-

JIHYHOH CTeNMeHH NOBBIIEHHS JAaBJEHHS B KOM-
npeccope

Peryanposanue TBJL

PerysipoBanue u ynpasiaenne TBJL noJsyaBTOMaTHueckoe
1 3HAYUTeIbHO CJoxkHee, yeM y TPJL (paccuuraHHOTO I/ JIe-
TaTeJIbHBIX aNNapaToB ¢ J03BYKOBOi CKOPOCTBIO), TOCKOJBKY
O0BEKTOM PeryJIMPOBAHUs H YIPABJIEHHS, KDOME JABHraTessi, sB-
JISI€TCST TaKXkKe BO3AYLIHBIH BHHT.

PeryJsmpoBanue gpuratesisi ocymiecTBJsieTCs KOMaHAHO-TOIN-
JuBHbIM arperatom (KTA), a BHHTa — aBTOMATHYECKUM DEry-
Jasropom (puc. 9).

Heo6xonumoe BsaumoneiictBue paGoThi ABHraTesisi C BUH-
TOM NPOHU3BOAUTCS NPH TIOMOLIM arperatos, OGEIYHO BCTpAHBae-
MbIX B KTA n B aBTOMaTH4eCKHHl PeryJsaTop BHHTA.

KomManngHo-ronamuBHB# arperart TBI, (puc. 10)
NOJAeT B KaMepwl CrOpaHHs ABHUTATeNss B 3aBHCHMOCTH OT pe-
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Puc. 9. CxeMa peryiupoBanus TypGOBHHTOBOro JBHraTeJis

AHMa ero paGoThl CTPOTO ONpPELEJNEHHOE KOJHYECTBO TOMJIHBA.
Bo BsaumoneiictBun ¢ peryasitopom o6opotos Buata KTA BbI-
[OJIHSIET PsiJi BeCbMa OTBETCTBEHHBIX W MHOTOOGPA3HBIX (YHK-
IMH, a MMEeHHO:

‘

Puc. 10. OG6unii BHA KOMAaHIHO-TOMJIKBHOTO arperana

— peryJupyer nojauy TOMJMBA B JBHraTelb Ha paGounX
pexxumax;

— OrpaHW4yHBaeT NpefesbHble 000POTHI JIBHUTATEJIS;

— TOJJIepKHUBaeT Heo6XoNUMBHEe O0OpPOTHI JABWraTes Ha
pexumMe MaJsoro rasa;

15



— 3aMendsieT H3Me-
HeHHe MoJAYM TOIMJHBA
NpH H3MEHEHHH Pexuma
paGoTel ABUraTess;

— ynpaJgeT Inoja-
yeil TomsauBa NPU 3almy-
CKe W pasroHe [BHUl'A-
TeJs,

— obecle4nBaer oc-
TAHOBKY JBUTATEJIs;

— ympaBJisieT cucre-
MOl  aBTOMAaTHUECKOTO
(rorupoBaHUsl  BHHTA;

— ympaBJser Kia-
naHaMu mepenycka BO3-
ayxa W3 KoMIpeccopa

Puc. 11. Bosaymnsit sunt TB]L u ap.

: He paccMarpuBast
neranbno KoHcTpykuuio KTA, Tak Kak 3T0 He BXOAUT B 3a1ady
Hacrosiuieii 6polIIOpbI, CKaxKeM, 4To OHa oueHb CJO0XKHA. Ee
OCHOBOII SIBJISIIOTCS MHOTOUHCJ/IEHHbIE 30JOTHHKH € MPENH3HOH-
HBIMH TapaMH (napamMm BHICOKON TOWHOCTH). Tax#ne napwni Tpe-
Oy10T st paGoTHl OUeHh XOopouieid QuabTpauuu pabouedl XKuju-
koct. Hacrpoiika KTA npousBOANTCs: MHOTOUHC/ACHHBIMA PEry-
JHPOBOYHEIMM BunTamu. B skcruryatanun KTA Takke CIOXKeH.

Peryasitop 060pOTOB COBMECTHO € BO3AYMIHBIM BHHTOM-aB-
tomaroMm (puc. 11 u 12) aBTOMAaTHYECKH MOAAEPKHUBAIOT 3alaH-
Hble 060POTHI ABUIATEJS]
Ha BCeX pexumax (Kpo-
Me  pPEeXHMMOB  MaJofl
MOIIHOCTH, IPUMEPHO OT
0,2 N, u nuxe). ‘

BospayiiHble  BHHTHL
nnss TBJL mopbuparorca
B 3aBHCHMOCTH OT €I0
MOILIHOCTH,  KOHCTPYK-
IHH caMoJieTa H JIETHBIX
naHHbplx. Yem OoJplue
MoiHocts TBJL u BhILIE
CKOPOCTb ToJieTa CaMo-
Jera, TeM cJI0XKHee
KOHCTPYKLHsI  BO3QyLl-
Horo BuHTa. Ha mam6o-  pyc 12. O6ummit sux perynstopa oGopo-
Jaee MouHele TBJL ycra- to TB
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HaBJHBAlOTCA COOCHEIE MHOIOJIONACTHBIE BUHTHL, Bpalllaloluecs
B pasHble CTOPOHHL ITO MO3BOJsieT HauboJiee MoJHO Npeobpa:
30BaTb MoulHocTb TBJl B cHJy TArH, HO OCJIOXKHsieT H 6e3 TOro
rPOMO3JKOe peryJjiMpoBaHHE W YNpaBJeHHe CHJOBLIMH YCTa-
HOBKaMH caMoJleTa.

Ha coBpeMeHHBIX TPaHCHOPTHBIX caMoJleTaX OGLIYHO MpH-
MEHSIIOTCSl OLHOPSIAHblE BUHTHI C THJIPABJHYECKHUM YNPaBJeHHEM
[marom Jonacted, pa6oTaroliye Mo ABOHHOMN cxeme: NepPeBOJ Jo-
nacreil Ha MaJbld ¥ 0OJBILON LIAr OCYLIECTBJASETCs IOA AaBJje-
HHEeM MacJa.

Ha camoJsietax ¢ mopuiHeBBIMM JBUTATENSIMH XOPOLIO 3ape-
KOMeHJ0BaJIM ce0s B pa0oTe BO3AYLIHBIE BUHTHL, padoTaiomue
IO IPSAMOH CXeMe: IepeBoJ, Ha MaJblil IIar — [oj JAaBJeHHEeM
Macja, a- Ha OOJIbIIOH — ¢ ITIOMOILBIO HHEPUHUOHHBIX CHJI CIe-
HyaJbHBIX 1poTHBOBecoB. Ho Ha TBJL Takue BUHTHI He IpHMe-
HSIOTCS H3-32 YPE3BbIYaHHO T'DOMO3JKUX [IPOTHBOBECOB.

KoHcTpykuusi BTyJKH BO3AyliHoro BuHTa TBJI mo3Bosser
yCTaHaBJMBATh JIONACTH BHHTA BO (JIIOrepHOE INOJOXKEHHE HPH
oTKase ABUraTels, (DPUKCHPOBATb UX Ha IOCTOSHHOM YrJe NpH
packpyTke, a TaKxke INepeBOJUTh HAa MHHHMAJbHBIA YroJ HpH
3anycke H paGoTe Ha 3emJe. Bce 3TH moJioxkeHus Jonacted
BUHTa nHeoOxoaumbl Ass nopmadsibaoll pa®ornl TBIL na pasnbix
pexxumax. Tak, yCTaHOBKa Jionacrefi BHHTA Ha MHHHUMAJbHLIHA
yroa (0—2°) ofecrneunBaer MHHMMAaJbHOE CONPOTHBJEHHE Bpa-
LIEHHIO TIPH 3amyCke JABHUraTesss U ero paboTe HA XOJOCTOM
xony. Kpome Toro, npu Takom yrie Jionacteii B mporuecce mpo-
Gera camoJiera nocJse nocagku TBJI pa3BuBaer oTpHIATe/NbHYIO
(o6paTHyl0) TATry, YTO HCIOJIb3yeTcs AJSI COKpalleHHs JJIHHBI
npobera camoJiera.

BBox Jsonacreii Bunra TBJl Bo ¢uiiorepHOe mMOJOXKEHHE
ofecreyuBaeT MHHHMAJIbHO® CONPOTHBJEHHE CHJIOBOH ycra-
HoBKH ¢ TBJI mpu oTkase gBUraresis B moJere.

B koncrpykuun BuHta TBJL 06si3aresbHO mpexycMaTpuBa-
I0TCA MPUCNOCOOJ/ICHHS, NPENSATCTBYIOIIHE CO3JaHHUIO Ype3Mep-
HOH o6paTHOi TATH B IoJere NpH yGOpKe rasa Hiad BHE3AIHOM
OTKase JBHraTeJsl.

Jlns onpeneJieHHs] MOLIHOCTH, NepemnaBaeMod Ha BHHT, TBJI
cHaGXeH TaK Has3blBaeMblM HHJAHMKAaTOPOM KPYyTAILLEro
momenTa (MKM).

ITo nokasanusm nasnenuss macina B MKM (Puykm ) ¢ mo-
MOILbIO COOTBETCTBYIOLIMX (DOPMYJl MOXKHO TOUHO ONpPeesNHTh
MOLIHOCTb, NepefaBaeMvio Ha BuHT TBII Ha KaXmoMm pexKuMme.

3 B. B. ®umunmnos 17



Hanpuuep, nas asuratens AW-20 owa ompenensiercs 1o ¢op-
MyJse
P n

B — Mk ’ ’ (8)
267,1665 ‘
rae 1 — uncio o6oporos TBI (mast AW-20 n=12 300 06/muH).

"Torma
Pyyem - 12300

= =~ 46Puxm.
Ns 9671665 HK

B szakjioueHue HajaO OTMETHTb, UTO ABTOMATHKA yIPaBJCHHSA
KTA, BO3IyIHBIM BHHTOM M PETyJSTOPOM BHHTa OOecreud-
- BaeTCsi crelua’bHoll s/ekTpocuctemoit. C ee momouipio pado-
Taer Takke U ocofas CHCTeMa aBTOMAaTHUeCKOro (WIOrHpoBa-
Hus, umeromascs Ha kaxaom TBJL (cm. cTp. 49).

2. OCOBEHHOCTH PABOTbl U YNPABJIEHUS
CHJOBOY YCTAHOBKH C TBJ

BesonacHbie pexumnl pa6orst TB]L

B noJsete seTdvk B 3aBUCHMOCTH OT YCJIO0BH 110JieTa BHI-
6upaer HauBbrogHeHmuii pexkxum paGotel TB]IL u ycraHasmau-
BAeT €ro ¢ MOMOLIBIO phuara yhupaBleHHs JBUraTeIeM.

Kaxpaplfi Takoil peuUM MNPH HEHU3MEHHBIX BHEIUHHX YCJIO-
BUSIX (HaBJeHHH, TeMIepaType Hapy:KHOTO BO3jayxXa H T. [I.)
roJieTa XapakTepH3yeTCss UXCJIOM OOOpOTOB U YACOBHIM pacxo-
JOM TOIJIUBA.

B 3aBucUMOCTH OT 3THX BeJIMYMH H BHEWHHX YCJAOBHE Oy-
JAYT H3MEHATBCH MOILHOCTb JABHUraTe/s, TeMIiepaTypa ras3oB Ile-
pel TypOUHOH, yIeJbHBIH PacXoi TOIUIMBA U JAPYTHE IapaMerphl
TBO.

1o oraudaer TBJ or TP, y xoroporo peum paboThl
3aBUCUT JMIIb OT OJHOro mapamerpa — uucia oSopoToB, ompe-
JeJISIOIET0 TAKXKe U PacxXoj TOIJIHMBA.

CunoBast ycraHoBka ¢ TBJ momer paborars B IIMPOKOM
JuarnasoHe W3MeHeHHs yucja o60pOTOB U pacxoja TOIJUBA, HO
B peaspHBIX YC/IOBUSIX paboThl Ha caMoJleTe 3TOT JManasoH NoJ-
HOCTBIO HCNOJIB30BAH ORITE HE MOXKeT. DTOMYy NPensTCTBYIOT
OrpaHUYEHHs] HO YCTOHUUBOCTH paboOTBl KOMIIpeccopa, HeBO3-
MOXKHOCTH TPEBBIIIEHUS ONpele/]eHHOr0 MaKCHUMAaJIbHOIo 3Haue-
HUsI TeMIepaTyphbl rasoB Ineper TYPOUHOR M COOOpaKeHHs Me-
XaHUYecKod MpoYHOCTH perafell nBurartessa. Bcoilenctsue sToro
peaJsibHble CHJIOBBEIE ycTaHOBKY ¢ TB]I pa6oraroT quis B ¢cTporo
onpeleseHHOR 06J1aCTH peXKMMOB, B TaK HasbiBaeMoilt 06 . a-
CTH 6€30TACHBIX PeXHMOB.

Ha puc. 13 npusenen rpaduk, Ha KOTOPOM I0Ka3aHbl 06-

J1actTH 6e30MACHBIX PEXKHUMOB paGoThl TypOOBUHTOBOTO IBHIaA-

Teas (M3MEHEHHe MOMIHOCTH B 3aBHCUMOCTH OT uHcJIa 06o-
POTOB).

Kpusrpie G, nokaseiaioT 3nauenHe wmounsoctn TBJI npu
PasJHYHLIX PACXOAaX TOIJHBA, KOTOPHle ONpeae]sioTcs MoJo-

g | 19



JeHHeM pbluara ylpaBJleHHs jsurateneM. BepTukaibuble JH-
HHH, NpOBefieHHbIe Yepe3 ToukM £ u 3, NOKasbBAKOT OrpaHnue-
HHUSI, HAJOKEHHbIE Ha peXHUMBI paboThl ABUTATe/]sl MO MaKCH-
MaJIbHBIM 060pOTaM (MCXOAst W3 YcJloBHA MeXxaHWYeCKo 1mpou-
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Puc. 13. O6sacTi 6€30MacHBIX PeXKUMOB TypGOBHH-
TOBOTO ABHTaTeNst

HOCTH NeTajell ABHraTtejs) M 0[O MHUHHMAaJbHBIM (KpHTHUE-
ckuM) o6opoTaM Ajs obecreueHusi yCTOHYMBOH paGOTBl KOM-
npeccopa.

JleBas xpuBas ['[[B xapakTepusyeT orpaHHYeHHE MOIIHOCTH
¥ 060POTOB NPH MaKCHMAaJbHO HOIYyCTAMOH TemIiepaType rasos
. nepen TypOuHO@l. Jijga MOpPaxKTHYeCKOro OCYLIeCTBJEHHs TAKOIo
orpaHHuensss Ha HekoTopeix TBIL ycranaBnuBaercd cnenHanb-
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HblA aBTOMAaT APHEMHCTOCTH, KOTOPHIH He MO3BOJIAET YPE3MEPHO
yBEJIMUHBATh II0AAa4y TOIVIEBA, He o0ecreyus HOCTATOUYHOTrO
yucsaa 060poTOB TYPOHHH.

HyxHA KpuBasi H3MEHEHUS! MOUIHOCTH OrpaHHYHBAET
o6nactb ycrofiunBoro ropenyusi. HeckoNbkO BHIIE npoXoaHuT
kpuBasi E3 MUHHMaJNbHBIX PACXONOB, NMOKAa3hBaIOLIAs (HaKTH-
eCKOe H3MEeHeHHe MHHHMAaJbLHOR MOWHOCTH ABHraTess no 060-
poraM. XapaKTepHo, uTo KpuBass E3 jnexHuT B 06jacTd OTPH-
uatefbHBIX MOWIHOCTEH, T. e. a1 paboThl JABHUraTes s NpH
TaKUX pacxofax TpebyeTcsl MOABOJ MOWIHOCTH H3BHe (MOLIHO-
CTH TYpOHHBI He XBaTaeT AJA BpalleHHs KOMIIpeccopa U BHHTA).
MOIHOCTb B 3TOM c/yyae MOJBOAUTCA 3a cUeT 06AyBa BO3AYLI-
HOTO BHHTA BCTPEYHBIM MOTOKOM Bo3ayxa. Ilpu aTom cusoBas
VCTaHOBKA CO3JAaeT OTPULATEJbHYIO TATY.

Huxe kpuBoit 06s1aCcTd yCTOHYHBOrO IOPeHHA JIEKHT KPHBas
MOILHOCTH XOJOJHOH INPOKpYTKH aABuratenas. OHa MOKasbIBAET,
KakKasi MOIMIHOCTb HyxKHa AJsi BPAlIeHHs KOMIpeccopa, BUHTA U
TYpOMHEl NPH BHKJIIOUEHHOM ABurarese. B noJgere Ha 3to pac-
XOLyeTCsl 3HePTdsi BCTPEYHOro IIOTOKAa BO31yxXa, Bpalnaiollero
BHHT, @ HA 3eMJe — MOLIHOCTL <raptepa. [Ipu BBIKAIOUEHHOM
JBUraTese OTpHIATe/bHAas Tsara OyAer elle GoJjblle, yeM INPH
MHHHAMaJbHOM PacCxXofie TOIVIMBA, TaK KaK TypOuHa yxe He CHH-
MaeT YacTH MOIIHOCTH XOJIOAHOH MPOKPYTKU. Bosee nmoapo6Ho
06 o6pasobaHun o6paTHOH THATM TOBOPHUTCS B pasiene 3.

U3 puc. 13 BunHO, yTe TypOOBHHTOBASI CHJIOBAS yCTAHOBKA
[PH ONpereseHHbIX COYETAHUAX Pacxona TOIWIMBA M uHcaa 000-
poToB JIHGO CO378eT NOJIOKHTENBHYI0 MOIIHOCTE H CAMOCTOS-
TeJLHO BpalllaeT BO3AYIIHBIA BHHT, 1400 TpefyeT Mg paboTH
MOJBOJAA MOIMHOCTH H3BHE, T. €. pacrnoJaraer oTpulareJbHOH
MOILHOCTBIO. -

ViameHeHHe MOIIHOCTH TYypOOBHHTOBOrO JBHrartess B o6.ja-
CTH 6e3oNacHHIX PexxHMOB npw paboTe Ha 3emJje, Ha Mecte, B
3aBUCHMOCTH OT uucja oBopoToB mokaszano Ha puc. 14, Ha
3TOM 3K€ PHCYHKe II0Ka3aHbl KDHBHIE H3MEHeHHs MOIIHOCTH
BO3JyLIIHOTO BHHTA B 3aBHCHMOCTH OT 4HCJIa 0GOpPOTOB I pas-
JUYHOTO yIia YCTaHOBKH JiornacTef.

Bosayuranii asromartuuecknit Bunt TBJIL npu pabote B mo-
JeTe H Ha 3eMJe H3MeHseT YroJ YCTAaHOBKH CBOUX JonacTell B
IIUPOKKX Tpenenax. Jas obyerdeHus sanycka gBHTaTess Jona-
CTH BHHTA YCTaHABJIMBAIOTCA HA MHUHMMAaJbHBIE yrog (¢ = 0).
[pu moneTe Ha MakCHMaJbHOR CKOPOCTH IJIs CHATHS TOJHON
MOIIHOCTH 6e3 TpeBLllleHHsT XOMYCTHMOro uucjia oBopoTos Jio-
MaCTH BHHTA YCTAHABJAMBAIOTCS Ha yroa o = 40—45°,
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Ha puc. 15 usoGpaxen rpaduk u3MeHeH!s MOWHOCTH TBI
nio o6oporaM B MoJjieTe caMojera CO CKOPOCTBIO 500 xm/uac
y seman. Us rpaduka BUAHO, U4TO B NOJ€TE B OTIHAMC oT pa-
Gornl TBJL Ha mecTe (cM. puc. 14) opHa M Ta Ke€ MOUIHOCTDL
pasBHBaeTCss UM IpH GoJblieM 3HAUCHHH yraa yCTAHOBKH JIO-
nacreii BuHTA. DT0 OOBACHSETCS TEM, 4TO CKOPOCTHOH TMOTOK
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Puc. 14. Vsmenenue MomHoctd TBJL B 3aBUCHMOCTH

oT uwcaa ofopoTos (npy paboTe Ha 3eMJe H =0, na

mecte V = 0) npd pasjuuHBIX 3HaYEHHsX pacxola

rommuBa Gr H yIrAa YCTAHOBKH Jonacrelfl Boaaym-
HOTO BiNTA @

BO3]yXa, OOTeKaloWMil BUHT B IOJETE, fAB/ISCTCA HCTOUHHKOM
SHEPIUH, KOTOpas [AONOJHSeT SHEPTHIO TypGHUHEL, HEOGXOIHUMYK)
JJIsi PACKPYTKH BHHTA, MO3TOMY JJIf COXpaHCHH: TIOCTOAHHOTO
ypcJa 060pOTOB TpeGyeTcst yBeJIHYHBATL YroJl yCTAHOBKH Jora-
cTeil BunTa. C TNOBBILEHHEM CKOPOCTH H BBICOTHl MoJieTa 3Ha-
yeHHe yIJla YCTAHOBKM JIONACTeH BMHTA Oy/eT yBeJNMIUBATHCH
eule GoJiplue. :

Tak, HanpuMep, HOMHHAJIbHAS MOLIHOCTD CHJIOBOH YCTaHOBKH
OJIHOTO M3 TPAHCIOPTHBIX CaMOJIETOB Ha 3eMJe, Ha MeCTe, a0~
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CTHraercsi npy yIvle YCTAHOBKH Jonactedl BuHTa 23°, B IoJeTe
y 3eMJIH cO CKOpPOCThIO 360 xm/wac — npu yrae 32° a B noJgerte
Ha Beicote 8000 x# co ckopocTeio 600 xkm/uac-— npu yrae 48°.
Tlpyn Bcex 2TUX 3HAUYeHHSX YIVIOB JIONACTell COXpaHSIETCA IOCTO-
siHHOe uHcJo ofoporos Basa TB.
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Puc. 15. Usmenenne moigHoct TBJL B 3aBHCH-
MOCTH OT YHcJia 06OpOTOB B IIOJIETE CaMOJIETA CO
ckopocTeio V = 500 xmfuac y 3eMad npu pas-
JUYHBIX 3HaueHUsx pacxona romausa Gp u yrua
YCTAHOBKH JIomacTedf BO3AYIIHOrO BHHTA

I7st mocTHIKeHUs BBICOKOH 3KOHOMHYHOCTH ABHraTess JIH-
HHSl OCHOBHBIX pafoulx peKHMOB CHJOBOH YCTAaHOBKH (ZpoC-
CeJibHAas1 XapaKTePUCTHKa) BHIOHpaeTcsi BHYTPH 06JacTH 6e30-
[IACHBIX PEeXHMOB B BHJe BEePTHKAIH MMOCTOSIHHOrO uyucia o6o-
POTOB, KpOME€ pEeXHMOB MaJoro rasa Ha semJje. IlocrosHHOe
4ncsio 060POTOB BaJia ABHraTeNisi Ha paGouuX peKUMax MOAAEp-
JXKUBAETCsl C IIOMOIBIO HM3MEeHeHHs1 YIVIa YCTAaHOBKH Jionacreil
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BO2YIIHOIO BHHTA, KOTOPRIM B CBOIO Ouepe/lb yNpaBJiser pery-
aatop obopotos TB/L.

Yucso 060poTOB HA MasJoM rase BLIGHDAeTCs 1O BO3MOMKHO-
CTH HaHMeHblllee, HO HECKOJIbKO BLILIE YMCJ/a KPHTHUeCKHX 060-
poros (auuua I'E wa puc. 13); aTo HeoOxoauMmo nJjs obecre-
YyeHHs] ycToifiuuBOi paGoThl ABHrarte/ss NPH MHHUMAJbHOH TAre
6e3 yxy/illleHHsi ero MmycKoBhix cBoHcTB. Ilosromy M yroa ycra-
HOBKH JIONacreil BUHTA NMpH 3TOM AOJKEH ObITb MUHUMAJbHBHIM,

Padora TBJl no npoccelbHOil XapaKTepHUCTHKe

JpoccensHas XapakTepHCTHKAa TypOOBHHTOBOrO ABHTaTessi
nsobpaxkena Ha puc. 13 u 14 sunneir ABB, a Ha puc. 15 qu-
Hueif BB, DTH JNHMHHYM NMOKAa3bHBAKWT, KaK H3Me-
HAeTCd MOIIHOCTL JABHUTaTeqasd, YHCJI0 0060poO-
TOB €Tro BaJa ¥ yroJ ycCTaHOBKH BHHTA C H3-
MeHeHHeM pacxoja TONJHBA (NONOXEHHS
pHyara ynpaBJeHHS ABHrarteJseM).

[Mocse sanycka Ha semJle ABHraresb paboTaeT Ha pexuMe
xosocToro xoga (rtouxka A, puc. 13 u 14); npu sToM BCce napa-
METPBI COOTBETCTBYIOT BeJIMUHHAM 3TOH TOUKM: UMCJ0 060DPOTOB,
pacxoj TOMJIMBA M YroJ1 YCTaHOBKH BHHTa— MHUHHMAJIbHBIE.
Ecan ymenbluTh HOJaYy TOILIMBA, TO ABHIaTe&lb C BHHTOM 0€3
IIOCTOPOHHETO MCTOYHHKA SHEPTHM He OyJeT B COCTOsHHHM pado-
TaTh H 3arJoxRHeT. .

[lpun mBMKeHHM pbiuara ymparieHus asuraTesem (PY]L)
BIepe] NoJaya TOIJIMBA B JBHUraTelb yBEeJIMUHBAETCs, PACTYT
060pOTH M HECKOJIBKO IOBBIIAETCS MOLIHOCTh jBuraTens. He
H3MeHseTcs TOJBKO yroJ yCTAaHOBKH Jonacre#t BuHTa. B orim-
yhe OT peryJsiTopoB 00ODPOTOB IOPUIHEBBIX JBHraTe/ed pery-
Jasitopbl ogHoBasbHBIX TBJL HacTpaMBalTCs TOJBKO Ha Olpe-
JeseHHoe pabouee uucao o60OpOTOB, He H3MEHAeMoe Ha BCeX
pexxumax, KpoMe MaJioro rasa. Jlo MOMeHTa HOCTHXKeHHs ABH-
ratesemM 3THX OGOPOTOB peryJsTop B paGoTy He RCTyNaeT H
YCTAHOBOUHBIA yrosi JIONacTell HE H3MEHAETCsA. IDTOT MEPUOA
cootBeTcTByeT ABuxkenuto PY]IL us toukn A B Touky b Ha
puc. 13 u 14.

Korza 060pOTH BHHTA AOCTHUTHYT 3HAu€HHsI, COOTBETCTBYIO-
IIero HacCTpolike peryJastopa o6opotoB (Touka b), pajbueiliiee
HX NOBLINIEHHE NpeKpalaeTcs, Tak Kak Ipy Nocjaefynliem yBe-
JH4YeHHH nojaud Ttomsnea (mBrxenun PY]JL Bnepea) peryas-
TOp 060pOTOB GyleT YBeJHYHBATh Yrosl YCTAHOBKH Jonacrei
BuHTa. [IpoMcxXOANT Tak HasbiBaeMass 3arpy3kKa BO3oyW-
Horo BuuTa. Ilpu nanbHefilieM YBeJHUEHHH MOAavd 'TONJIHUBA
yucso 060POTOB MPOAOJKAET OCTABATLCA MOCTOSAHHBLIM, & H3Me-
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HEHHe MapaMeTpOB CHJIOBOW YCTAHOBKH IPOHCXOAUT 1O NPSAMOH
bB. B Touke B nIBUraTeNb NOCTHTaeT mNpelebHbBIX (MaKCH-
Ma/bHbIX) MOILHOCTH, PAaCXOfa TOMJHBA M yIjla yCTAHOBKH
Jonacteli BHHTA.

Ecsu u3 s10r0 mosoXKeHHs CHHXKATh MoJavy ToniuBa (y6H-
parb ras), To MOIHOCTb GYZET H3MEHATHCS B OOpaTHOM MO-
pslKe: IO BepTHKaJ M A0 TOYKH b npu HeH3MeHHBIX 06opoTax
3a CUYET yMeHbIIeHWs YrJa YCTAHOBKM Jomactedl, mnpudem B
Toyke b BMHT HOXONHUT A0 yTropa MUHMUMAJIBHOIO Iuara m cra-
HOBHTCH (uKcHpoBanHbiM. [lanpHefimmass y6opka rasa npuso-
AUT K NaNeHWIo 4ucyaa o60POTOB NpH MHHUMAJBHOM liare Jo-
nacreif, BOJOTh KO TOUKH A.

Takum o6pasom, Ha 3emsie pu paGoTe ABHraTens Ha MecTe
npoccenbHas xapaxkrepuctuka TBI (aunust ABB) nexur B 06-
JIaCTH TOJIBKO MOJQMKUTEJbHBIX MOIIHOCTEH. :

Huaue peno o6erout b mosere (puc. 15, auuus BB).

Ha rex xe pexumax pa6orst TB]I B noJere jonactd BHHTA
BCJIENCTBUE JEHCTBHA CKOPOCTHOTO HaNopa BO3JAyXa yCTaHaBJH-
BAIOTCsl PEryJNsATOPOM Ha YT/l YCTAHOBKH GOJbILIKE, 4YeM TpH
paboTe fBUTaTess Ha 3eMJie.

[lpun ymeupimennu nopauu Ttomusa (yGopke rasa) yroa
YCTAHOBKH JIOACTel YMEHbLIAeTCs, HO OOBIYHO HE JOXOJNHT J0
o =0, TaKk Kax 3TOMy TNpeNsATCTBYeT PETYJaATOP OBGOPOTOB.
B pesyabTaTe 3TOTO ABHraTENb MEPEXONHT HA PEXKHUMBI OTPHLIA-
TeJIbHOH MOIIHOCTH, NPH KOTOPHIX JiJIsl OOeCledeHHsi BPALEHHS
BHHTA C YHCJOM OGODOTOB, 3aJaHHHIX peryJstopoM, Heo6GXo-
JUMO MOABOJHTL MOHIHOCTD HE TOJBKO OT TYpPOHHBI, HO H OT CKO-
POCTHOFO Hamopa Bo3Ayxa. JTO OJHA W3 Ba)KHeHIUX OculeH-
HocTell B paGore TypOOBHHTOBOH CHJIOBOH YCTaHOBKH.

PaGota TBJ, no BLICOTHO# XapaKTepHCTHKe

KopoTko paccMOTpHM BHICOTHYIO Xapakrepuctuky TBII,
IPEeACTaBASIONyI0 COO0H KPHUBLHIe H3MEHEHHUST MOII-
HOCTH, pacxojga TonJuBa (MPH NOCTOAHHOM
Yucie o60OpPOTOB) HTeMIOepaTypPH rasos B 3a-
BHCHMOCTH OT BB COTH HCKOpPOCTH NOJNeETa. Bu-
COTHasl XapaKTepHCTHKA NoKasaHa Ha puc. 16. Ee Bu, npuse-
JEHHBIH Ha PHCYHKe, ofecrneunBaeTcsi B pesyjbrare paboTH
CIeHHaJbHOIO BHICOTHO-CKOPOCTHOIO KOPpeKTopa NOAAayd TON-
JIHBA B KOMaHIHO-TOIJIHBHOM arperare [BHIaTess.

Ha Gosburux BhiCOTAaX, Tie ABUTATeNb 3IKCILIYaTHPYETCS
HauboJiee AJHUTENbHOE BpeMd, Aas obeclieueHus Jydllef 3Ko-
HOMHWYHOCTH TeMnepaTypa rasop nepel TypOMHOH MojaepiKu-
BaeTcs NMOCTOSIHHOH (COOTBETCTBEHHO MJIl KAXKAOIO Dekuma).

4 B. B. ®uxrnnos ) 25
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TUNIY rTNANT CAITITNY aox 17 .
1ypol HOCTOAHHOH Ha HU3KHX BLICOT

CHHXEHHS] peXHMa INPUBOAHT K YPe3MEPHOMY yBeJHYEHHIO
pacxoia Ro3nyxa M NpeBhIUeHHI0 AONYyCTHMOH MowHocTy. [To-
STOMY TeMNepaTtypy rasos mepen TypGuHOH no Mepe yMeHblile-
HHsl BBICOTHI MOJIETA NIOCTENEHHO CHMKAIOT (C OmpeleneHHOf
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Puc. 16. Bricotsbie xapakrepuctuxku TBJI. 3asu-
CHMOCTb MOIHOCTH, PacXofa TONJIHBA M TeMIepa-
TYPHl rasos mepen TypOuHOH OT BHICOTHI NOJeTA

BLICOTB). Ee CHHXeHHe NPOH3BOXMTCS TaKuM 06pasoM, uToGbl
MomroeTs TBJ ocraBagach MOCTOSIHHOM.

Takum oGpasom, BhiCOTHast xapakrepucTuka TBJL cocToHT
Kak Obl H3 AByx yacrelfl. Ha MaJsibIX BHICOTAaX MOUIHOCTB COXPa-
HAETCS MOCTOAHHOMH, a TeMmMmeparypa rasoB IOCTENEHHO MOBBI-
waetes. Ha onpenenennoil Relcote Temmepatypa rasoB jepen
TypOWHOH  JOCTHTaeT MpENeJbHO JOMYCTHMOIO 3HAyeHHS.
C nanbHeMIIMM yBeJHYeHHEM BHLICOTH OHA TOIJAEPKHBAETCS
NOCTOSIHHOM, HO MOMHOCTL NIPU 3TOM najaer.

30Hy BBHICOT, I'le MOLIHOCTb ABHTaTe/sl NOCTOSHHASA, MPH-
HATO Ha3plBaTb 30HOH OrpaHHYeHHUS MOIWIHOCTH.
Bricota, na xotopoit TeMnepartypa rasos nepea TYpORHOH [0-
CTHraeT Mpefe/bHO AONYCTUMOH BEeNHYHHBI, HA3BIBAETCS B Hi-
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COTOH OTrpaHHYEHHS MOLIHOCTH. 30Ha BHICOT, I'fe
TEMIepaTypa Ta3oB INepel TypOuHON Noxmep:KUBaeTcs IO-
CTOSIHHOH, HA3blRBaeTcss 30HOH OrpaHHYeHHs TeMIe-
PaAaTypH rasos.

Touka neperu6a BEICOTHOI XapakTepHUCTHKH (BHICOTA Orpa-
HHYEHHA MOLIHOCTH) HEMOCTOSIHHA IO BHICOTE [JISl KamKjoh CKO-
poctu nmosieta. UeM Gouibllle CKOPOCTD T0JIETA, T€M GOJblie Bbi-
COTa OrpaHH4eHHst MOLHOCTH, TaK KaK C yBeJHUEHHEM CKOPO-
CTH BO3PACTaeT CKOPOCTHOM HAMoOp, YBEJAUUMBACTCH PaCKOf
BO3/lyXa uepe3 ABHraTe/b U TeMIepaTypa rasoB mepex TypOu-
HOH JIOCTHT2eT MaKCHMAaJbHOTO 3HAYeRHS Ha GOabliefl BEHICOTC
noJieta.

Bce atn  ycnoBHS yuuTHIBAIOTCS KOMAHAHO-TOMJIHBHBIM
arperatoM, KOTODHIM peryaupyer NOfauy TONJHBA B COOTBET-
CTBHHM C 3aKOHaMu 0GeMX yacTeH BBICOTHOH XapaKTEPUCTHKH.

KpoMme Toro, KTA orpanuunBaer nogauy TOilIMBA DU BbI-
COKHX TeMIlepaTypax HapyXXHOro Bo3ayxa (KakK NpaBuio, C
TeMnepatypel +25° u Gosee), KOrga yMeHbUIeHHe BECOBOTO
pacxona BoslyXa MOMKET [PHBECTH K YPE3MEPHOMY IIOBBIIIE-
HUIO TeMIOepaTyphl ra3oB Nepei TypPOGUHOH.

Pacxon Tomimea nmo Mepe yBeiMueHHS BLICOTHI CHHIKaerTcsd,
KdK 1I0Ka3aHo Ha puc. 16.

B sakniouerue caeayer ckasath, uto Ha Goaswuueree TB]L
BO U30eXKaHHE BO3HMKHOBEHHS NOMIA)a Ipu 3allyCKe ABHTa-
TeJs. NPOM3BOJAMTCS MepenycK BO3LyXa U3 KOMIpeccopa B
aTMochepy. B MoMmeHT samycka ¥ [0 BHIXOja JABHraTtess Ha
olnpefesieHHOe YHCJI0 OGOPOTOB KJalaHbl TEPENnyCcKa OTKPHI-
BAIOTCS U M3JIMUIHKE BO3AYX Nepenyckaercsa B atMocdepy. [Ipu
JIOCTHXKEHHHU ONPEJEeNEHHOTO YhcjJa 000POTOB KJanaHbl 3aKpbl-
BalOTCH, TaK Kax npu Goapmiux oboporax Komnpeccop pabo- .
TaeT yCTOHYHBO. .
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3. OTPHUATEJIbHAS TAFA CHJIOBOM YCTAHOBKH
C TBI U CNIOCOBbI EE OTrPAHUYEHHUA

Ycnosus oGpasoBaHHs OTPULATENbHON TATH

M3 Bcex H3/I0XKEHHBIX Bhillle 0COGEHHOCTEH PaGOTHl CHJOBOM
ycranoBku ¢ TBIl HauGosbluee sHaueHHe [Jis NpaKTHUECKORH
skcriyataunu TB]I uMeer crnocoGHOCTL €0 B OlipejieJieHHBIE
MOMEHTEI PabOThl CO3/1aBaTh OTPHUATENBHYIO TATY.

BHesanHoe BO3HHKHOBEHHE OTPULATENBHOH TArM B IOJLTE
OpH HeJOCTAaTOYHBIX MPAKTUUECKHX HaBHIKaX JIETHOrO COCTaBa
MOKeT IPHBECTH K BecbMa TAXKEABIM NocjeacTBUsM. Ho 310
csofictBo TBJ] wmcmosib3yercss W Kak II0JIOXKHTeIbHOE — AJs
TODMOXEHHUS CaMOJIeTOB, HalpuMep NpH mnpobere mocje HO-
CajKHu.

Js1s1 Toro 4ToObl He AOMYCTHTHL CAMONPOK3BOJBHOIO BO3HUK-
HOBEHHS OTpHUATeNbHOH TAru, B peryaaropax TBJL u Bosmyrm-
HBIX BUHTOB HMEIOTCH NpefoXpaHUTeJbHbLIE YCTPOHCTBA, B TOM
4yucJie U aBTOMaTHueckHe. BMecTe ¢ TeM mpakTHKa NPOH3BOJ-
ctBa ¥ 3kcnayatanuu TBII mokasasa, UTo H3rOTOBUTB aBTOMAT,
JedCTBYOIMA B TOJeTe B pPAas3/HYHBIX YCJAOBHAX, KpaiiHe
TPYAHO U €ro KOHCTPYKUHA He MoxKeT OLITh abcosoTHo 6e307T-
Ka3HOH.

IlosBjeHUe OTpULATENLEOR TSTH BO3MOXKHO Ha JI060H cu-
JIOBOH yCTaHOBKe IIpH HAJNHYHH BC3AYLIHOrO BHHTA KAaK [BH-
KUTeNd.

OrpunarenbHas Tara B I0JeTe BO3HHKAJA H Ha camojieTax
C MOPLIHEBBLIMH - IBUraTeJqsIMd NPH OlNpelleseHHBIX 3HauYeHUAX
CKODOCTH BpallleHUst BHHTA (4ucjaa o00POTOB) M MOCTyHaTesb-
HOH cKopocTH moJjeta (puc. 17).

Ha puc. 17, @ riokasad 3/1eMeHT JIONACTH BO3NYIIHOTO BUHTA,
BpAaIlAoINerocs ¢ onpeaenerHbiM UHCIOM 060poToB (a cienosa-
TeJbHO, CO CKOPOCTBIO & = w +r), HA CaMOJieTe, KOTOPhIfi JIeTHT
C MmocTynarteJibHOH CKOpocTbio V. ¥Yros artaku sJjeMmeHTa a (Me-
Ky BEKTOPOM CyMMapHO#l cKopocTH Haberamwollero noroka W
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H XOpHOH 3/7eMeHTa) U ero sjeMeHTapHas cuna tiru P noso-
XKHUTEJbHHL.

Ec/u npm yKasaHHOR Bbille CKOPOCTH MOJeTa, He M3MEeHss
yIJla yCTAHOBKH JIONIACTH, CHH3UTb 4YHUCJIO 0BOPOTOB, TO YroJ
aTakd « CTaHET OTPUIlATEJbHBIM, CJIEJOBATENbHO, OTPHIATE/b-
HOfl CTAaHeT M CHJa THATH, NpUYEM BeJUYHHA ee GYIET TeM
Gosiblle, UeM MEHbIIE YHUCJIO0 06OPOTOB.

Hanpuaonerie Hanpabnenue

noenrema nonenia
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Puc. 17. Pa6ora 3jeMeHTa JIONAcTH BO3AYLIHOTO BUHTA:
a — Tdra TOJIOXKHTEeNbHAas; 6 — TAra OTpHLIAaTeabHas

ITonoGHoe siBNeHHe BO3MOMKHO K IPH PE3KOM YBEJNHUEHHH
CKOPOCTH TosieTa V' NpH NMOCTOAHHBIX OBOPOTaX H TOCTOSHHOM
yrJie YCTAHOBKH BHHTA.

OTpuuare/ibHyI0 TATY MOXKHO NIOJYYHTh TaKKe B TOM Ciydae,
€CJIM YMEeHbINHTb YTroJl YCTAHOBKH JIODACTEH BHHTA, COXPAaHHB
MOCTOSIHHBIMH HCJIO 06OPOTOB M CKOpOCTh noJgera (puc. 17, 6).

HauGoJsee onacHo BO3HWUKHOBEHHE OTPHLLATENBHOM TACH IPH
OTKase B MoJieTe OJHOr0 M3 apuraresell. OTpuuaTenbHas Tsra
Bpalaloerocs BHHTA HepaboTawIlero ABUrarte/s CO3JaeT CoO-
[IPOTHBJIEHHE, HA MpPEoJOJeHHe KOTOPOro 3aTpauyHBaeTcd 3Ha-
UHTEJIbHAS] YaCTh MOLIHOCTH PadoTaloMmMX CHJOBHIX YCTAaHOBOK.
Bpamenue Jonacreft BudTa HepaGOTAIOIIEro MABHUraTelsl TMOJ
JeficTBHeM Ha6eraomero NoTokKa Bo3AyXa Ha3hlBaerTcs, Kak H3-
BeCTHO, aBTopoTanuel (camoBpaiieHnem). ABTOpoTa-
uust Bunta TBJL npaxTuueckd MOXeT NPOHCXOAHTb MPH PassHy-
HBEIX yIVIaX YCTAaHOBKHY JionacTefl H BO BCEeM JHanasoHe BO3MOX-
HBIX CKOpOCTefl 1oJieTa camoJ/eTa; Npu 3ToM Bcerja ofpaszyercs
¥ IEACTBYeT OTpHIlaTelbHas TAra, Co3/aBas CulbHe#Iuee KonoJ-
HUTEJBHOE CONPOTHBJICHHE TIOJETY. )
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Pesko yMeHBIIMTb CONPOTHRAEHHE, a CJeI0BATeNbHO, U 06-
JIETYUTh NHJIOTHPOBAHHE CAMOJETOM YAAeTCd NyTEM BBOJA JIOMa-
crelt BMHTa HepaboTawouieil CHJIOBOI YCTaHOBKH Bo (uilorepHoe
nosioxkenue. IlogoOHBIM TpHeMOM MONB3YIOTCS Ha caMoJieTax
C MOPUIHEBBHIMH ABHraTensiMHU. Tak e HOCTYNAoT ¥ Ha camoJie-
tax ¢ TBI.

OnHako Mexay 3THMH CHJIOBBHIMH YCTAHOBKAMH MMeEETCH
OrPOMHOE pasjiHuhe B Be/HUHHE CO3/]aBaeMOH UMH OTpHIATENb-
Hoit Taru. CunoBag yctanoBka ¢ TB] moxer co3gaBaTth oTpH-
LAaTeIbHYIO TATY B HECKOJIbKO JecATKOB pa3 O0JblIyio, UeM
YCTAHOBKA C MOPLIHEBBIM jABHraTeseM. DTO 00BscHAETCA pas-
AULeH MOLIHOCTe#l 3THX YCTAHOBOK H JHAMA30HOB H3MEHEHUd
YIVIOB YCTAQHOBKH BHHTOB Ha TYpPOOBUHTOBOM H IOPIIHEBOM
Lasuratensx. Ha mopmHeBcM aBuratesie JIOTIACTH BHHTA HMEIOT
MUHMMAaJBHBIH yroJ ycTadoBKH 19—20° u HeGosbuiofl guana-
30H u3MeHenus yrjos 20—25°. HeBO3MOKHOCTb majibHeHLIEro
YMEHbLUEHHS YIJla YCTAHOBKH JONACTell BUHTA Y MOPLIHEBOTO
auratens ¥ obecreyuBaeT CPAaBHHTEJIbHO HeOOMBINYHO BeJH-
YHHY OTPHIATeBbHOH TATM NPH Iepexoje BHHTA Ha aBTOpPOTAa-
Mo (B ciayvae OTKasa JBUIATENs).

Huaue o6cTouT 1€/10 IpH SKCIIyatanuu camonera ¢ TBIL L.
Ias 3amycka Takoro ABUraresst TpeGyercst oueHb GoJbIIOH Kpy-
TALIMA MOMEHT, 3HAUUTEJIBHO NPEBOCXOASAMINN TYCKOBOH MOMEHT
TOPIIHEBOro ABHTATeJNsl, TaK KaK MOIIHOCTb XOJIOAHOH Tpo-
kpytkn TBJI 3aBucut ot uHcaa 06OPOTOB NPHMEPHO B TpeThel
CTelleHH, a IIOPUIHEBOro ABHrareqas — B nepsoil. Kpome toro, B
npouecce 3anycka TBJI Heo6XoQuMO €ro pOTOP PacCKpyTHTh J10
OoJiee BBICOKOrO uycsa 0GOPOTOB, €M BaJjl IMOPIIHEBOrO JBHUrd-
tend. B nporusHom ciywae TB]Il 6ymer paGoraTs Ha MaJbix
060poTax HeyCTOMYHBO.

Hnst MakcuMasbHOTO YNpPOLIeHUs mpollecca 3amycka TBJI
CTpeMsATCs BCEMEPHO O0J/Ier4UTh CHCTEMY «KOMIIPECCOp — BHHT»,
anst vero sanyck TBJL npousBoasiT Ipu MHHHMAJLHOM YCTAHO-
BOYUHOM YIJie JiomacTe#i BO3JYIIHOIO BMHTA, BEJIHYHHA KOTOPOLO
cocTaBJsieT OOBIYHO HE Gojee 2—3° M 4aCTO paBHA HYJIO
(¢ = 0). 3anyckate TBJ] npu moJioxKeHHH Jomactell BUHTA Ha
vrae 19——20° (kak y mopIHeBoro ABHraTessl) KpaiiHe Helieje-
coo0pa3Ho, TaK KaK 3TO NPHUBOJUT K HEOOXOAMMOCTH pPE3KOTo
YBEJIHYEHHA MOLUHOCTH ITYyCKOBBIX CPEACTB H 3HAYHTENBLHOMY MHO-
BHIIIEHHI0O MHUHHMaJbHBIX of6oporoB TBJL miaa o6ecneuchus
yCTORUMBOH paGoOTH ABHTaTe st MPY 3aTAXKEISHHOM BHHTE.

W3 puc. 17, 6 BugHO, YTO ecJH, He u3MeHss1 060POTOB BHHTA

! NanpHefiine oGBSICHEHWS CIPABENJIMBH TOJNBKO IJS OZHOBAJBHEIX
TB.
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W CKODOCTH NOJIETa CaMOJIeTa, 3HAUYUTENbHO YMEHbIIMTH yroJ
ero ycranoBku (mo 0° way GM3KOrO K HeMy 3HauyeHHd), TO yrod
aTaky JeMeHTa JIONacTH CTaHeT OTPUILATeNIbHEIM, a 3TO IOBJe-
ueT B TOJIeTE K BO3HMKHOBEHUIO OTDHIATENBHOH TATH, KOTOpad
GyJeT pactTdH C yMeHbHIeHHeM o (yBeJWUYeHHeM ero OTpHIlaTelb-
HOTO 3HAYeHHUs ).

Wuaue rosopsi, curosas ycraroska ¢ TBI moscer co30ars
BONGUYIO OTPUUATEAbHYIO Ts2y 2AA8HbIM 006pa30M 8 TOT MO-
MEHT, K020a 8 noaere npu ONpedeseHHblX YCeAOBUAX AONACTU
sUNTQ nepelidyr Ha Maabil  YCTAHOBOUHGIL  y2or, OauU3-
ruti £ ¢ = 0.

TTopmseBo# nBuratesb, uMed ¢ = 19—20° Taxoit BOIMOXK-
HOCTH HE HMEeT.

Chefyer YTOYHUTD, 9TO 3/71eChb peub HAeT 06 oueHb 0 0db-
wo# orpullareasHoit TaAre. HesnauurenbHas oTpulaTeNbHAs
TAra MOMKET BO3HUKATb B MoJeTe H Ge3 mepexoja Jonacreid Ha
¢ = 0, o yem 6yJeT CKa3aHO jaJee.

VKa)keM Ha YCJIOBHSI, IIPH KOTOPLIX JONACTH BHHTA MOTYT
riepeliTH Ha MaJble YIJbl YCTAHOBKY # 06pas3oBaTh OOJbLIYIO
OTpPHUATENBHYIO TATY. )

[naBHLIM YCJA0BHEM sIBJAAETCS CTpeMJICHHe JONacTed BUHTA
B 1oJlere Moj AeHCTBHEM a’pOJMHAMHYECKMX M MAaCCOBHIX CHJI
mepefiTd Ha MUHEMAJbHBIE Yros ycTaHoBkd. M Tanbko peryds-
TOp 0GOPOTOB ¢ MOMOLIBIO [AaBJeHHs] MacJja, [0JaBaeMoro BO
BTYJIKY BHHTQ, YIEPKHUBACT JONAcCTH OT MepeMelienus.

Jpyram ycioBuem siBJSieTCs CTpeMJIeHHE peryasaropa o6o-
poroB TB]L nojanep:kHBaTh HOCTOSHHOE YHCIO OBOPOTOB BHHTA
B IoJieTe JIMIIL B ONpeJesleHHOM JuanasoHe o00pOTOB JBHra-
teqst. B oTsiMude OT pery/siTopoB MOCTOSTHHBIX 060POTOB MOPII-
HeBLIX jBuratesefi peryasTopel TBJI HacTpauBalorcst Ha OLHO
NOCTOSIHHOE, CPABHUTEJIbHO BBICOKOE, UHCJO OOOPOTOB, M €CjId
ABUTATeNib B CHJY KaKHX-JAM00 NPHUIHH 3THX OOOPOTOB PAa3BHThH
fe MOXKET, TO PeryJ/siTop He B COCTOSHHH IPeJOTBPATHTB YXOJ
aonacreit punta TBI Ha ©° wuw.

Takum 00pasoM, ecd B NoJjeTe IPOM30HIAET OTKA3 B CH-
cTeMe peryJMpOBaHHA ABUIaTesisl WM JIETYHK CaM YMEHBLIUT
MOIIHOCTb JBUTrATEJsI HACTOJBKO, UTO ABUIaTelb He B COCTOSIHUH
NPH JaHHOH CKOPOCTH TOJeTa PAasBUTb UYHCIO oéoporonuHa-
CTPOHKH pery/aTopa, TO JIONacTH BO3AYIIHOTO BHHTA BEIIXYT
H3-TOJ KOHTPOJSL PeryJsitopa M IOA JeHCTBUEM MacCOBEIX H
a3pOJAMHAMMUYECKHX CHJ TepelfyT Ha Majnil uar, co3uasas
npH 3ToM GOJIBLIYI0 OTPHUIATEBHYIO THATY.

Bosee 1ogpoGHO 3TOT MPOLECC, MMEWHi Psifi 0COGeHHO-
cTeit, 6yaeT U3I0KEH HHXKE. :
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[IpomexyTouHbii ynop aonacrei .

Heob6xomuMo ykasaTh, uTo B KOHCTpyKuuu BuHTa TBJL
npeaycMaTpHBaIOTCs CleldajbHEIE NMpUCNOco6/eHYd, OrpaHu-
YHBAIOIIHe BeJUUMHY OTpuilaTeabHol TaArn. ORHUM M3 TaKUX
npucnocobieHUil fiBAseTCs TaX HasblBaeMbli NPOMeXY-
TOUHLIH ynop JonacTeil, KOTOpHIH BKJIOUaeTCH Ile-
pen B3JIeTOM; B moJieTe OH B caydae 0OTKasa JBHraTesist NpensrT-
CTBYeT [OCTHXKEHHIO JIONACTAMH MHHHMMAJLHOrO yIrja ycTa-
HOBKH.

Ilpu 3anmycKe W NpH PyJieHHH caMoJjeTa Mo 3eMJe JIONacTH
TB] pa6GoTaioT Ha MHEUMaJbLHOM yTJje, a B NoJjeTe — B aua-
Na30He YIJIOB MeXKAY NPOMENKYTOUHEIM YIIOPOM M HAKUGOJBLIMM
yIJIOM yCTaHOBKH JloNacTel.

Beayunna yraa npoMexyTOUHOro yiopa JionacTel He OAH-
HaxoBa y pa3Hboix TB/l ¥ camMoJieTOB; OHA yCTaHaB/AHBaeTCA Ta-
KOii, 4TOGLI He AOMYCTUTh NOABJEHHs ONACHOH IJIA INOJeTa
OTpHLIATEJBHOH THATH.

Brine ynomMuHaznoch, uTO OTpuuaTeibHas TATA HMEET H
HOJIOKUTeNbHOe 3HaueHwe. OHa C yCNeXOM HCNOJB3yeTcsl Ha
Bcex camoJjierax ¢ TBJI past coxpatueHus npofera no B3JETHO-
nocanouHoit nmonoce (BIMI1) npu nocajgke. DTo BHINOJIHACTCA
caenyimoliuM o6pasoM. JleTuuk Bo BpeMms NpH3eMJEHHsS CaMo-
JleTa C [OMOLIbI0 3/IEKTPOMEXaHM3Ma CHUMaeT BHHTHI C IIpOMe-
XYTOYHOTO ynopa; NpH 3TOM JONACTH BHHTA BCTAIOT HA MHHH-
Masbhuil yroa. Ofpasymouiascs B 3TOM Cly4ae OTPHLLATEIb:
Has TATa CJAYKHT TOPMO3OM M 3HAUUTEJBHO COKpauiaer npober
camoJiera no BIIIL

Takum o6paszom, npu yctaHoBke Jonacteit BuHToB TBJL na
BPOMEXYTOYHBIH YNOP HCKAIYAeTcsl BO3MOKHOCTb BO3HUKHO-
BeHMst 0OJbLIOH OTpHLATEJbHOH TArH B noJere, a NPHU CHATHH
JonacTedl ¢ ynopa nocje NOCajfKu camojera oGecrneynsaercs
2 eKTUBHOE TOPMOXKEHHE M Pe3KOe yMeHbllieHHe JJNHbI Npo-
Gera.

W3 cxa3anHHOrO CAELyeT, YTO YroJ NpOMexKYyTOYHOro ynopa
JOKeH OblThb MO BO3MOXKHOCTU OGOJBIIHM, uToObl B cjydae
OTKa3a JBHTaTeJd He BO3HHKJIO GOJbLION OTPHLATEJIbHON TSATH.
Ecnu yuuTHIBaTh TOJBKO 3TO OGCTOSITENBLCTBO, Y0P JIONAacTeH
BUHTA CJ1e0BaJjo 6bl CTaBUTh Ha yrie, npesbimaroimenm 20°. Ho
TOrfla BO BpeMsl NOCajiKA camoJjiera ¢ paboTaloliUM JBUTaTe-
jeM Gbla 6bl HEBO3MOXKHA ycToiuuBas pabora TBJL Ha MuHU-
MaJIbHG [OMYCTUMBIX 0GOPOTax M MOCALOYHOH CKOPOCTH, TaK
KaK sl 5THX YCJIOBHH BHHT Gblal OBl «TsxKea». [lesio B TOM, 4TO
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npu HeGOMBLIMX. pacxolax TOMJMBA (HA PeXHMAX HYJIEBOi
TATH U HHXKE€) MOWUIHOCTH TYPOGUHBI ABUraTesst HE XBaTaeT AJs
BpailleHHs1 KOMIIpeccopa U BHHTA, CTOSILIET0 HA MPOMEXYTOU-
HOM ynope ¢ yraom Gosee 20° Ilpu pa6oTe Ha MeCTe [BHTra-
Te b «MOTePAa» Gbl 06OPOTHL M 3araox., B nonete xe Bpaue-
HHIO BUHTA nomoraet Haberarouiuil MoTok Bo3ayxa. C yMeHb-
[IEHHEM CKOPOCTH MOJIeTa 3Ta «NOMOLb» ocnabeaer. U BBUAY
TOTO, YTO JIONACTH BHHTA B 3TOM CJlyuyae JOXOAAT 1O yIOpa,
JHanbHefimero oGJerueHusi BHHTA He MPOWCXOAMT. JlBuraTenb
Tenepb He B COCTOAHHH YAEPXKHBAaThb MUHHUMAJNbHO BO3MOXHLIE
s yCTOMYMBOH paboTsl KoMmmpeccopa o6Goporhl. Haunercs
noMmax, B pesyastate Kotoporo TBJIL BHitgeTr u3 ctpos.

YunuThiBast 3TH 0GCTOSTENbCTBA, YTON (€ro BeNHYUHY) MpO-
MEXYTOUYHOro ymnopa BelGHPAIOT TAKHUM, UTOGH JIOTIACTH BUHTA,
HaxoasChb Ha 3TOM yrJae, o6eclieudBad He OUeHb GOJbIIYIO OT-
PULATENAbHYIO TATY IpPH CJYYaHHOH OCTaHOBKEe MABMraTessi H
yCcToituuBy paGoTy NMOCJENHEro NPH nocajke. ITo 3HayeHHE
yIyia IPOMEeXYTOUHOTO yllopa Kosaeb./eTcsl y pasHblX CHJIOBBIX
yectanosok ¢ TBJI npumepHo ot 10 po 20°.

C nennio yMmenbluenns orpunateanuoil taru TBJL ra Bcex
camojieTaX € 3TUMHM JIBUraTejsiMH [AOMOJTHUTEJBHO elle cTa-
BUTCS NPOXOAHAs 3allle/IKa HA phiuar yNpaBJjieHus ABHIAaTe/IEM,
He gomycKamwluasi NMOJHOH yGOPKH rasa B MoJieTe H CHHXEHHuA
pacxoja TOMJHBA HACTOJBKO, YTOGBI BO3HHKJA 60JbIas OTPH-
natenbHas TAra. ¥YOOpPKA poidara ynpasjaeHus ABHTaTejseM 3a
NPOXOAHYIO 3allenKy B MOJIeTe Y 3eMJH TPOH3BOJIUTCS JIeTYH-
KOM TOMBKO IIPH NMPH3eMJEHHd caMoJserd, epel CHATHeM BHH-
TOB ¢ ymopa. Taxo#l npueM rapaHTupyeT MakCHUMaJbHOE TOp-
MoXeHHe (BeJHUYMHY OTPHIATENLHOH TATH), TAK KaK BHHT
VCTAHABJIUBAETCS HA HAWUMeHblIHH yroy. Pacxon tonnusa npu
9TOM MHHHMAJIBHBIH, HO AOCTATOUHBIN AJS yCTOHUMBON paGoTH
IBHUraTes.

Onnako Ha 3TOM, MOXKaJy#, HCUEPMLIBAETCH MOJOKHTEb-
HOe BJIHSIHME OTPHILATENBHON TSATHM Ha JIeTHble KayeCcTBa CaMo-
aeros ¢ TB.

3HauuTenpHO GOJblIe 3TO fABJEHHE INPHHOCHT HEMPHUATHO-
CTell, 3aCTaBJ/ifAs KOHCTPYKTOPOB YCTAHABJMBAThb CJOXKHBIE CH-
CTeMbl ABTOMATHYeCKOro (hJIOrupOBaHHS BHHTOB, a JIETHOIH
COCTaB MOCTOIHHO ObITH HAaCTOpowkKe, ObICTPO GJIOTHPOBATH
BHUHTEl M NPHHHUMATb APYrHe HeCOXOJUMble MepHl MAJs COXpa-
HeHHMSI DeKHMa ToJleTa Np¥ BHe3alMHOM OTKAa3e KaKOro-iauso
arperata TBH. '
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3aBHCHMOCTb OTPULATEJbHON TATH OT pacx.o{la TOMJIUBA
H CKOPOCTH noJieTa

Bhlllle yKa3blBaJHUCh YCJAOBHA, NPH KOTOPBIX HPOMCXOAMT
o6pa3oBanye oTpHuaTenbHo# Taruw Ha TBJIL. PaccmoTpum 31H
siBJieHUud GoJiee TIOAPOGHO.

Kak u3BecTHO, OTpULATe/NbHAS TAra CHJIOBOH YCT2HOBKH C
TBJl Bo3nukaer B nojsere BCAKUU pa3, KOTAa MOUIHOCTL TYP-
OHMHBl HeJOCTATOYHA [JIsl BPAlleHHs BUHTA C 32/laHHBIM YHCJIOM
06OPOTOB TIpH JAHHOM yIvie YCTAHOBKH JIOTACTeH.

Ha wmcnpasro paborawuieM TBJL B moJsere Takoe sB/ACHHE

BO3MOXKHO B JIBYX CJyuasix: Ju60 NpU YBeJHUEHUH CKOPOCTH
fosleTa caMoJjeTa Bbillle 3HAaUeHHs, COOTBRETCTBYIOUIEro JaH-
HOMY peXkuMy paGoThl qBurarens, JHG0 npH yGOpKe phiyara
VIIDABJIEHHs ABUTATEJeM 34 NPOXOJHYIO 3alleNky Ha 1000

BO3MOXKHOH cKopocTH mosiera (1. e, mpu paGote TBIL Ha pe-

JKUMe MaJoro rasa u uuxe). [HosgcHuM 3TH MOJOXKEHHS.

Kaxpas cKopocTb mojieta camosera ¢ TBJL onpepnensiercs
COOTBETCTBYIOIIEH MOLIHOCTBIO paGortsl Apurateseir. Ecin, He
yBeanuuBasi MowHocTH TBJI, yBesnyuTh CKOpPOCTb HoJeTa (na-
npUMep, Ha CHHXKEHHH), TO BHHT, INOJAEPKHBAs INOCTOAHHOE
YHCJ0 06OPOTOB, 3ATSKENUTCS H MOLIHOCTH TYPOMHEI He XBa-
THT JUISE BPAILEHHA BUHTA. JTOT HENOCTATOK 6yaeT BOCIOJ-
HATHCS BHepryell BCTPEUHOrO IOTOKA BO3AYXa, HO HPH 3TOM
BO3HHKHET oTpHLaTe/lbHast Tsira. Bequuuna ee Oy/JeT HesHaud-
TeJbHA, TAK KaK JONACTH BO3AYHIHOIO BMHTA C IOMOIIBIO pe-
ryJasTopa 060pOTOB HepeiayT Ha yros, GOJbLUKH, yeM TOT, IPH
KOTOpOM OHH paboTalu A0 YBeJHYEHHS CKOPOCTH.

Tlpu y6opKe peluara ynpasjeHust ABATaTeseM 3a MPOXOJ- -

HYIO 3aleJKy MOIIHOCTh TYpOHHBI Pe3Ko InajaeT H OTpula-
TeJpHas TATA MOXKET JOCTHUb OYeHb 60JbLIOH BeauudHbL Hem
MeHblIE MOIIHOCTh (pacxoj Tomiuea), TeM Oojblie OTpHLE-
TeJbHAsA THATa. -

Ha puc. 18 nokasaHo U3MEHeHHe TATH TB/ B 3aBUCHMOCTH
OT pacxoja TOIIMBA M CKOPOCTH Nosiera. M3 pueynka BUIHO,
YTQ TMIPU MaJblX CKOPOCTAX M0JIeTa Y 3eMJH BEJIHUNHA TATH NPU
pacxone Gl (#omunan), G} (kpeficepckuli pexxum) H G3 (priuar
yrpaBJeHus ABUraTelieM Ha NMPOMEXKYTOUHOH 3alesKe) MOJO-
JKHTeJapHa. JIJ1s1 YTOUHEHHS! OrOBOPHMCH, 4TO HOCJ/elHee BEPHO
AWML JIJIS1 TEMIIEPATYDHl HAPYIKHOTO BO3AyXa, OAHM3KOH K CTaH-
naptroit (+15°C).

CumXende pacxofa tomauBa go Gf (pwl¥ar ynmpaBJjeHHs
[BHTaTeieM 3a NPOMEXYTOUHOH 3awenkoit) M Gq,,. (3eMHOH

MaJIblil ra3) MPUBOAKT K NMOSBJICHHIO OTPUIATebHOH THTY, 3HA-
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yeHue KoTopoi S"Benﬂqnsaemﬁ ¢ TaJleHHEeM CKOPOCTH [oJieTa
i yMeHblleHHeM pacxoaa TomiuBa. CBOEro MaKCHMajbHOTO
3HAYEHUs OHA JOCTHTAET B CJyyae BHIK/IIOYEHHS (MJIH OTKa3a)
JKBUTATEJS.
OfHaKo ¥ B 3TOM Cjiyuae ee BeJHYHHA CYIIECTBEHHO 3aBH-
CHT OT CKOpocTH mnoJjeTa. Bee pgesio TyT Bo B3aUMOJeHCTBHH
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Puc. 18. Usmenenne taru TBJ| B saBUCUMOCTH OT pac-
X012 TOWJIMBA ¥ CKOPOCTH INIOJIETA

BHHTa, ABHraTe/s H peryisropa o6oporos. Eciu Gbl Bosayul-
Hpid BUHT TBJL 6Bl BUHTOM (PUKCHPOBAHHOrO 1iara, To IpH
OTKase JBHraTeJs BeJHYHHA OTPHLLATEJBHOH TATH BhIpacTasa
OB NpONOPUHOHAJIPHO YBEJHUEHHIO CKOpocTH mnoJeTa. Uem
BHIle Oblla OBl CKOPOCTb I0JieTd, TeM [0 OOJbIIero upcsia
060POTOB BO3JyLIHBIH MOTOK PaCKpyuuBaJs OBl BO3LYIUHBIH BHHT
H TeMm GoJbiie Gblia Obl OTpHlLlaTeIbHAA TAra.

35



/

Ho wa Bcex TBJ, xak yxe yxasbxsanocxzyéaﬂee, yCTAHAB-
JIKBAIOTCA BHHTBI C aBTOMATHYECKUM HM3MEHCHHMEM liara Jomna:
CTedl B WIMPOKOM JHaNa3oHe, BCAEACTBHE Yero KapTHHA H3Me-
HeHHUS BeJIHYHHBl OTPHULATENbHOH TSAIH KOPEeHHBIM 06pa3oM Me-
HACTCH.

Ha Gosbmux ckopoctsix mosieta a6CoMIOTHASI BeJMYKHA OT-
puLATeNbHON TATH OKa3hIBAE€TCsA 3HAYUTEJbHO MeHblIe, yeM Ha
MaJIbIX CKOPOCTSX.

[TosicHUM CYUIHOCTB 3TOTO SIBJIEHHS.

B nonere TB]I pa6oTaeT, Kak u3BeCTHO, IPH OLHOM CTPOrO
OIIpeieJIECHHOM uucJje 000pOTOB, paBHOM YHCJIY OOOpPOTOB Ha-
CTpOHKH peryJisfitopa. Jlomaeru Bosayiwidoro suHta TBJL mpu
9TOM YCTaHaBJHBAIOTCSl PETryasTOPOM B 3aBHCHMOCTH OT pac-
Xola TomauBa (NOJOXKEHHS phluara YNPaBJEHHS ABHIATENEM)
H hakTHUeCKOH cKOpoCTH noJdera. UeM GoJiplile IaH ras ¥ BhIUIE
CKOPOCTb MOJIeTa, TeM Ha 6OJbleM YIJje YCTAHOBKH HaXORATCA
JIONAaCTH BO3AYHLIHOTO BHHTA.

Ilpu oTkasze nBuratesst €ro MOLIHOCTb MajaeT W IOA Aeil-
CTBHEM a3POAMHAMHUYECKHX CWJl Haleramouero HoToka u HHep-
IMOHHBIX CHJl JIONAaCTH BO3AYLIHOTO BHHTA, aBTOPOTHDYA,
YMeHbLIAIOT YCTAaHOBOUHBIM Yyrosi # BUHT OyneT obJseruarbcsl.
O6opotel aBTopoTauuu OyAyT CTPEMHTLCSI NPEBLICHTH BeJIH-
YHHY HAaCTPOEHHBIX 0GOPOTOB peryJasaTopa.

Oanako peryasTop 0GOPOTOB (eC/ii He HapylieHa NOJaya
MacJja B PEryasTop U BHHT) He JOMyCTUT yBeJiHdeHuss 060poTOB
Gosree uncaa 060pOTOB HACTPUMKKM H YXORA JIONACTeH BHHTA Ha
MHHUMaJbHBIH yroJ. BcneacrBhe 3TOro JIOmAcTd BHHTA MOL
BO3/1CACTBHEM DEryJisiTopa YCTaHOBATCS HA KaKOM-TO NpoMe-
KYTOUHOM yrile, COOTBETCTBYIOLIEM AAHHOH CKOPOCTH MOJeTa
¥ yucay o6opoToB HAcTpOiiku peryssitopa. UeM Boiiie Gyner
CKOPOCTh 110J1eTa caMmoJieTa nocie otkasa TBI, tem 66/blunM
GyneT 3TOT NPOMEeXYTOUHBIH yros yCTaHOBKH JjonacTelt. Ho, Ko-
HeYyHO, OH OyAeT MeHbIle TOro yrja, Ha KOTOpoM OblAM ycTa-
HOBJIEHBI JIONACTH BHHTA, Korja ABHrartesb  paGortana. Benb
TOTAa BHHT Bpaulajcs NOx jAelicTBHeM TypOHHH, a He TOJBKO
Haberalollero nNoToka BO3AYXa.

Besnnunna Bo3HHKalolulell npu 5TOM OTPHLATEJLHON TATH HE
6yneT 3HAUUTENBbHOH, TaK KaK JIONACTH BHHTA YCTaHOBJEHHI
perynsiTopoM He Ha MHHHMAJLHBIH YTOdJ.

INpu nanvHediieM nosere Ge3 H3MEHEHHs CKOPOCTH BHHT
6yneT aBTOPOTHPOBATh H4 3aAaHHOM YHCJe OGOPOTOB, HJH, KaK
OPUHATO TOBOPHTb, ABTOPOTHPOBATL INON KOHTPOJEM
peryansitTopa o6opoToB. [Ipu He3HAUUTEIbHOM YBEJH-
YEeHHH CKOPOCTH PEryJaATOP SaTAXKEJNUT BHHT, NPH yMEHbIlE-

36

\

N

HHH — OGJ/IETUMT, HO 0GOPOTLl COXPAHATCS M BeNHUMHA OTPULLA-
TeJNLHON TArH OyIeT MPUMEDHO OJMHAKOBA.

Onnako He Ha BCeX CKOPOCTAX MoOJeTa Heao OOGCTOMT Tak
0J1aronoayvHo.

OxasblBaeTcsi, YTO aBTOPOTALMS BHHTA OTKa3aBLIEroO IBH-
raTeisl NOJ KOHTPOJIEM Peryasropa BO3MOXKHA TOJBKO Ha Ta-
KOl CKODOCTH HOJIeTa, TPH KOTOPOil BUHT MOXKET GbIThb pacKkpy-
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Puc. 19, 3aBucuMocts uncia 060pOTOB ABTOPOTALHH
BO3AYIUHOTO BHHTA MpH Pa3JHYHEIX YIAax YCTaHOBKH
Jonacreffl BHHTa ¥ CKOPOCTAX [OJeTa CaMOJIeTa

YeH BCTPEeYHHIM IIOTOKOM BO3lyXa M0 4YHcjaa o6opoToB, GOJb-
Liero MJM paBHOro 4uCay OGODOTOB HACTPOMKH peryjasropa.
Ha puc. 19 nokasano usMeHeHue uucia oGOpPOTOB aBTOpOTA-
LUH B 3aBHCHMOCTH OT CKOPOCTH IOJIeTa Y BO3AYLIHOIO BHHTA,
3a(HKCHPOBAHHOTO HA pAa3JHUHBIX Yrjaax ycTaHoBkH. M3 pH-
CyHKa BHAHO, YTO IIpH OJMHAKOBOM YTJle YCTaHOBKM Jomacrtell
OHH MOFyT OBITh pAacKpyueHBI BCTPEYHBIM [OTOKOM BO3-
Ayxa TeM GoJblle, ueM Bbllle OGyJder CKOpPOCTh IOJIETa CaMo-
nera.
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Ecau npuuaTh, 410 YHCA0 06OPOTOB HACTPOHKH perysasTopa
paBHO BeJH4YHHe A, TO OHO MOXKeT GbITb JOCTUI'HYTO NPH aBTO-
POTALLHH BHHTA TOJBKO Ha CKOPOCTH I10JIeTa, paBHOH HJH O0Jb-
-mefi, ueM Ve. Ecau ckopocTh moJeTa mocse OTKas3a ABUCATENS
JUIST JOCTHXKEHHUs TakKuxX oGOpOTOR HEAOCTaTOYHA (Hampumep,
Vynnu Vs na puc. 19), To BUHT BBIXOANT H3-TIOJ KOHTpPOJS pe-
ryJsTopa W NONajaeT B HEYCTOHUHBHII PEXHUM aBTOPOTALHH.
IIpu sToM MoxeT pa3BUTBCS OrpoMHasi OTPULATEeNbHAsi TAra,
IIPEBOCXO/I51IIas 110 CBOEH abCOJIOTHON BeJUUYNHE TOJOKHTEb-
uyto tary TBJI, paGorawniero na B3jeTHOM pexume. KakoBa
NpHYHHA NOABJEHHS 3TOH TATH?

HazoBeM MHHMMAa/JbHYI0O CKOpOCTHL MOJ€Ta, NPH KOTOPOH
KO3MOXKHA aBTOPOTALMSl BUHTA C 'UUCJOM OGOPOTOB, PABHBIM
yigcay o6GOpOTOB HACTPOHKH pery/isftopa, CKOPOCTHIO
KOHTpoass peryasitopa (Vo). _

[Ipeano/ioxuM, UTO B MOMEHT OTKa3a CKOPOCTD II0JIETA OKa-
3ajach MeHblIe CKOPOCTH KOHTPOJSI pEryJasTopa M, cJepoBa-

TeJNbHO, IIPU JI000M TIONOKEHUU yrja JIOMACTed BUHT HE B CO-

CTOSIHMM -BPamaTbCs ¢ YHCGJIOM OOOPOTOB, DPABHLIM UHCIY
060poTOB HacTpPOUKU peryJiatopa. Ha puc. 20 nokazaHo mame-
HeHHe uucaa 000pOTOB, yIVia YCTAHOBKHM JoNacTell BUHTA H
BeJHYMHBEl OTPHUATE/BHON TACW [0 BPEMEHH C MOMEHTa OTKa3a
(nnu BHIKNIOUEHHsT) JBHUraTelst B HOJETE CC CKOPOCTBIO, MEHb-
el CKOPOCTH KOHTPOJiA Perynasropa.

B nepsriit MoMenT nocse orkaza TBJl o6GopoTs eule mpo-
Jep:KaTrcsl Ha HpexHeM ypoBHe 1—2 cek, Tak Kak peryJasrop,
cTpeMach MNOAJep:KaTh OOOpPOTHl, pE3KO YMEHBIUHUT YroJl
YCTAHOBKHM Jomnacrefi. 3arteM o000poThl HAyHYT INIafaTh, A
JIOTIACTH BUHTA, DOWASA A0 YyIOpa B 3TOM INOJOXKEHHH, 3adUKCH-
pyloTCSL. )

Tenepp Bunt TBJ craner o6pluHbiM BHHTOM (HKCHPOBAH-
HOrO 1Iara, aBTOPOTHPYIOIIMM IIOA JefiCTBHMeM Haberarouero
noToKa Bo3ayxa. Hucjo o60pOTOB, NIPH KOTOPOM OVJET aBTOpO-
THPOBATH TAKOH BUHT, ONpefe/sieTcsl CKOPOCTBIO MoJieTa camo-
JeTa ¢ HepaGOTalOMMUM JBHTATeieM H YIJOM YCTAHOBKH JlOHa-
cTell, Ha KOTOpOM OHHU 3adukcupylores (puc. 19). Hem MmeHbie
CKOPOCTb IIOJIeTa, TeM MeHbule OyAeT yuesao o60pOoTOB aBTOPO-
Tal¥u B TeM MeHblle OTPUllaTesbHAsl TAra, co3jlapaeMasl aBToO-
POTUPYIOLIAM BHHTOM.

MakcumanpHasi OTpUUATEIbHAS TSIra B JaHHOM CJaydae BO3-
HHUKaeT B NIepBblH MOMEHT HEeyCTOHYHBOH aBTOPOTALMHU, KOTA4
06GOpOTH! ellie BHICOKHME, a BHHT yileJ Ha MHHUMAJbHBIA YToa u
BCTAJ Ha ynop. Uem MeHblle 6yneT yros, Ha KOTOPOM 3a(HKCH-
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Puc. 20. Usmenenne tarm TBJI, yraa ycra-

HOBKH JlOmacTe BHHTA M uucaa oBGOpPOTOB

IBUraTeJs 1O BPEMEeHH C MOMEHTa OoTKasa
(MM BBLIK/IIOYEHHsI) ABUTATeJs B [OJETe



DYIOTCSl JIONAacTH, ¥ ueM OgaHxKe 6GygeT CKOPOCTh HOJETa CaMo-
JieTa K CKOPOCTH KOHTpOJsSI peryasitopa, TeM Goabuiefi Oyaer
BeJIMUMHA BO3HHKAMOIIEHl OTPUUATENbHOH TSATH.

DTOT mepHon paseH 2—3 CceK M B NPAKTHUKe IOJETOB MOJY-
9UJ1 Has3BaHue «3abpoca TATH» WAH «6pPOCKa», BBHAY TOTO UTO
B 3TOT MOMEHT CaMoJIeT OpocaeT B CTOPOHY OTKasaBHIEro JBH-
rartend.

B nanbmefimem c mepexoloM BHHTa Ha YCTOHUMBYIO aBTOPO-
TAUMIO NpU 3aHKCHPOBAHHBIX JIONACTAX M CHUXEHHH YHCIa
060pOTOB BeJIHYMHA OTPHLATENbHOM TArH YMeHbLIdeTCs.

Britie rosopusocs 06 yCTaHOBKe NPOMEXKYTOUHOro yfopa

aonacrefi. Ecay npoMeXyTOUHbIH YyIOp BKJ/IOYEH B nojeTe (YTO

U HYKHO JeJiaTb), To NMpU OTKase JABUTaTe/s JIONACTH He CMO-
TYT JOUTH 10 @uun, @ OCTAHOBATCS Ha 3TOM ynope. OTpuuaresb-
Has TsAra He JOCTUIHET MAaKCHMyMa, W cujia «6pocka» Oyler
ocnabnena. Ykazaunoe OGCTOSITE/NLCTBO SIBJSIETCA OCHOBHOM
NPUUYUHOM BBeEHHS MPOMEKYTOYHOrO ynopa Jonacre.

UnrepecHo, 4To ecau no Kakoii-1u60 NpHuKMHe BBECTH JO-
MacTH BUHTA BO (JIOrepHoe MNOJOXKEHUE Heab3sl WM NPOBO-
LUTCS CrienyaJfbHasi TPEHUPOBKA B MOJETe ¢ aBTOPOTHPYIOIUM
BHHTOM, TO OKa3blBaeTcsl HEBHTOLHBIM IOCde «O6poCKa» yaep-
KUBATb BUHT Ha NPOMEKYTOUHOM Yrope BCJACACTBHE TOro, uTO
Y1CJ10 OGOPOTOB YCTOHUNBOH aBTOPOTAMH BHHTA HA MPOMEXY-
TOYHOM ymope (NMpu AaHHOH CKOPOCTH), 4 BMeCTe C HHM M Be-
JAHUMHA OTPULATENLHOH TATH MOJyvaloTca Gosblile uucesaa 060-
POTOB aBTOPOTAUUH M OTPHUATEJNbHOH TArH HA Qamm.

ITosroMy. ecsan HeoOGXOAWMO MPOAOJNKATL IIOJIET C aBTOPO-
THPYIOLIMM BUHTOM, TO T0C/€e «6POCKa» CJaefyeT BHHT C ynopa
cHATh. Ero Jonactu a0yt A0 Quua, YHCJAO 060POTOB CHU3HTCS
¥ OTpUllaTeqbHds TsAra yMmeHpluTca. Tem caMeiM oGJjerua-
I0TCA  YCJIOBHSL JajbHeHIIero IMoJera ¢ aBTOPOTHPYIOMIUM
BUHTOM. '

TakuM o6pasom, B siBJEHHH 06pa30BaHUsA OTPHUATEJILHOH
TATH HA OTKasaBuleii cuaosoil ycranoBke TBJI B nosere
MMEIOTCs JBe pa3/uuHblie, 06JacTu: 06/1aCThb BBLICOKHX CKOPO-
crefl, KOTa BUHT aBTOPOTHPYET NMOA KOHTPOJIEM Deryqadaropa, Hu
06/1aCTh HM3KHX CKOpOCTeil, XapaKTepHu3ylomasacs HeyCTOHUH-
Eofi aBTOpOTalHeli B HauaabHOH (aze C NOCACAYIOUIMM BHIXO-
LOM BHHT& Ha yNop yriaJjonacteil H IpOLoJKeHHeM ero paboThl
KaK BUHTa (QuKcHpoBaHHOro uwiara. HauGosbinyio TpyaHOCTb
7S TMPOAOCJKEHHsl MoJieTa caMmoJieTa HMeeT aBTOPOTauHsd
BHHTA B 06J1aCTH HU3KHX CKOpPOCTeH, TaK KaK BeJUUHHA BO3HU-
Kaloleil Ip4d 3TOM OTpHLATeJbHOH TArH OrpoMHa. Kpome Toro,

40

B 3TOA 00/1aCTH HAXOAATCH TAKHE OTBETCTBEHHbIE 3JIEMEHThl MO-
JIeTa, KaK IJIaHKPOBaHHEe H [oCajKa caMmoJieTa,

I'panuneii Mexay yka3aHHBIMHM OGJACTAMH SIBJISIETCSI CKO-
POCTb KOHTPOJISL pPeryasiTopa, O KOTOPOH OblI0 CKAa3aHO BHILLIE.

CﬂgﬂOBaTeano, ecay 1NoJeT COBepllaeTCss NPU CKOPOCTH,
PaBHOH HJIH MeHbLUEH CKOPOCTH KOHTPOJS DeryasTopa, 3KH-
nax AoJiKeH ObiTh BCErja BHUMaTesleH, GbICTPO pacro3HaBaTh
NPHU3HAKM OTKa3a [JBHUraTe/s U CBOCBPEMEHHO NPHEUMATh He0O-
X0JUMble Mephl 10 (PAIOrHPOBAHUIO BO3AYIIHOTO BHHTA — €JHH-
CTBEHHOTO HaJeXHOro cmnoco6a G6opbObl € OTPHLATENbHOH
TArofi. K cokasieHH10, CKOPOCTb KOHTPOJIS peryjasitopa miJs
COBPEMEHHBIX TypOOBHHTOBBLIX TPAHCIOPTHLIX CAMOJETOB CPaB-
HUTENbHO BhIcOKA. OHa cocrasaser okodso 500 xm/uac, Tak urTo
BCE OCHOBHbIE PEXHUMBI JJIMTEAbHOH 3SKCIJIyaTallMH caMmoJjera:
OPH3OHTAJbHBIA TI0JIeT, HaGop BbLICOTH!, IJIAHUPOBAHUE U IIO-
cajxa — JIeKaT HUXKe 5Toro pyOexa. B cBA3M ¢ 3THM 3KHmax
J0/KeH OBITh BCe BpeMst HACTOPOXKe, 0cOOEHHO IIpH MOCajJKe.

Bausinve temneparypsl Hapy»HOro BO31yXa
Ha o0pa3oBaHue OTPULATEJNbHOH TATH

Ha Benuuuny oTpuuaTesibHON THArd NMpU NOCALKe CaMoJera
¥ Ha 3HaYeHHE CKODOCTH, NpH KOTOpO#l o6pasyercst 3Ta TAra,
OKasbiBaeT BJHSIHHE TeMNepaTypa HApY:KHOrO BO3jAyXa.

Kak yKasplBasoch Bbllle, OTPULATENbHAS TSAa BO3HHKAET
He TOJBKO NpH otkase TBJ, HO U mpu yOOpKe peldara ympas-
JieHHsl JABHIaTeJeM 3a NPOXOAHYI0 3aulenxy. [IpuueM, uem
G6aplas MolHOCTh TpeGyeTcst AJsi BpallleHHst KOMIIpeccopa H
BUHTA, TeM Gosblie (NMPH HEH3MEHHOI MOILIHOCTU TypOuHBL) OY-
JeT H OTpHLaTe/bHAas TATa.

Ha6mionas 3a o6pa3oBaHHeM OTPHLATENLHONH TSATH MpH
pasHOH TeMnepaType Hapy:KHOTO BO34yXa, MOMKHO 3aMETHUTh,
YTO npH padoTe ABUraTeNs HAa MAJOM rase Temnoepatypa IHo4TH
He BJHseT Ha Tojauy TONJIHBA, a CJAEJOBATEJNbHO, ¥ HA MOLI-
HOCTL TypOMHBI, B TO BpeMst KaK MOIYHOCTb, notpefHas aJs
BpallleHHsl KOMIpeccopa, C NajleHHeM TEMIEepPaTyphl HAPYXKHOTO
BO3/yXa 3HaUUTeJbHO BO3pacTaeT. ITO NPOHCXOMUT BCJEACTBHE
TOT0, UTO NP 3TOM IJOTHOCTHL BO3JAyXa MOBBLILIAETCS, CJACLOBA-
TeJILHO, BECOBOI PacXOA BO3/[yXa BO3PacTaeT. YBeJiHueHHe Be-
COBOro pacxofa Bo3AyXa TpeCyeT MOBBILIEHHOH MOLIHOCTH JJs
BpauieHus komnpeccopa. OHa co3pnaercss HaGeralolWyM IMOTO-
KOM, HO CaMoJieT TNIPH 3TOM, CCTECTBEHHO, UCHLITLIBAET BO3jel-
CTBUE yBeJIHUeHHOH (MO cpasHeHulo ¢ 6oJjiee BLICOKMMH TeMile-
paTypaMu) OTpULATeJhHOH TATH.
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OJHaKO NOHMIKEHHE TeMIEepaTypbl BJIHAET He TOALKO HA
yBesuenue aGCOMIOTHOTO 3HAUEHHS OTpPHHATeNbHOH Tsrn. [IpH
3HAYHTEJbHOM IOHHIKEHHM TeMilepaTyphl HapyXKHOTO BO3JyXa
(no 20—25° C) BO3MOKHO NOSIBJEHHE OTPHLATEJLHOH TATH Ha
CHJIOBOH yCTaHOBKE BO BPeMsl MOCAAKH HPH IOJIOXKEHUH phLYara
VIpaB/ieHusA JBHMraTesieM Ha TPOXOAHOH 3alleiKe, T. €. B TOM
TI0JIOKEHUH, KOT/la B OOLIUHBIX YCJIOBHSIX OTPHILATENbHAs TATa
He BO3HUKaeT. UToGH 3TOro He NPOUCXOAUJIO (T. €. YTOOLI NPH
nocajike TAra CHJIOBOH YCTAHOBKU Gblia HyJeBOH), caMo HOJo-

KeHHe HpOXO,E[HOfI 3alieJKH AOJKHO MEHSATHCSA B 3aBUCUMOCTH -

OT TeMOEepaType HapyXHOTO BO3AyXa: B ¢TOPOHY MEHbIllMX
pPacxoioB NpU MOBLIIIEHUH TeMIlepaTypbl B GOJAbUINX — IPU 1O~
HHUKEHUH.

Ilepen nocankoii JeTudK Bcerja HMeeT BO3MOXKHOCTL 3a-
NPOCHTL JHCNeTYepa aspoApoMa o6 yCJOBHAX MOCAAKH, B TOM
yMcJle M O TeMIlepaType, 4 yCTAHOBHTH NPOXOJHYIO 3aHIENKY B
NOJIOXKEHHE, COOTBETCTBYIOllee HyJIeBOH Tsre,

TeMmnepaTypa HapyKHOTO BO3[yXa BJHSET TaKXKe U HA Be-
JMIMHY CKOPOCTH KOHTPOJSL DeryJ/siTopa: CKOPOCTh VBeJHYU-
BaeTcd C NMOHHMIKeHHeM TeMnepatyphl. [loaBnenue orpuuaresn-
HOH TATM BHHTA BO3MOXKHO U IIDH BBICOKOIl TeMIepaType
HapyxkHOro Bozayxa (Beime -+25°C). Jleqo B TOM, YTO NpH
TaKO¥ TeMIepatype IMPOHCXOJUT aBTOMaTHYECKOe YMeHbIIeHUe
pacxoja TONJIMBA ABHUraTe/s KOMaHAHO-TOIIMBHEIM arperaTom,
4TO PaBHOCUJIBHO yOOpKe phluara ynpaBJeHHs ABUTaTes]eM Ha
MaJble pacxojpl TOIJHBA. DTO ellle GoJblle pacIiHpseT 30HY
ckopocTell nojera camonera ¢ TBJ, B KoTopo#i BO3MOXKHO BO3-
HUKHOBeHHe 60J1bIlIOH OTPULATENLHOH TATH.

IMoser ¢ aBTOpoTHpPYIOMMUM BUHTOM. BbiBOJ BHHTA
U3 AIOrepHOro MoJOXeHHs!

PaccMoTpuM siBjieHHs!, BO3HHKAIOIiHe NpH IoJeTe H IO-
cajiKe caMoJieTa C OAHHM OTKAa3aBLIHM JBUTaTeseM M BHHTOM
B peXMMe aBTOPOTAllMH. ITO MOXKET HMeTb MeCTO IpU Heuc-
IPaBHOCTH amnmapaTypsl, INepeBOAsUiell BHUHT OTKa3aBlliero
ABUTATeNIs1 BO (hJIOrepHOE IOJIOXKEHHEe, a TaKke NpU TPEHHPO-
BOUHBIX MOJIETAX Ha peKHMMe aBTOPOTalluh, KOI4A BHHT BBHIKJIIO-

YEHHOro JBUraresisi CO3HATEJbHO He BBOJAHTCSI BO (bmorepﬂoe

ITOJIOZKEeHUeE,

OquI/IllHO, 4YTO U B NEPBOM H BO BTOPOM CJy4yasax cjenyetr
CTPEMHUTLCA K TOMY, YTOOBI oTpulatesbHasd TAra aBTOPOTUDY-
IOLIEro BHHTA He MpEBbIliaJa llOHYCTHMOfI BCJIMUHUHBI.

Ecsu noser ¢ onHuM Hepa60Ta}oumM ABUraTeJieM MpPOH3BO-
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HMTCH CO CKOPOCTBIO; MEHbUIEH CKOPOCTH KOHTPOJSl DPeryJis-
TOpa, JJs yMEHbIIeHHS BEJIHUHHBI OTPUIATEJbHOH TATH
HMeeTcs BO3MOXKHOCTb YCTAaHOBHTH JomacTu BuHTa Jnbo Ha
HIPOMEXYTOUHLIH yNop, qiu60 HAa MHUHHMAJbHEIE yroJa. Bblie
YyKa3hlBaJ/0Ch, YTO TMOCJE BBIKJIIOYEHHA JBUraTe/st, y KOTOPOTC
BHHT IIOCTaBJIEH HAa NPOMEKYTOYHOM VIOpPe, BEIFOJHEe JIoNa-
CTH BUHTA C HErO CHATb ¥ IIOCTABUTH B NOJOMKEHHe MHHUMAJb-
Horo yraa ¢ = 0. IIpu s310M yrise jonacrefl BAHT aBTOPOTUPYeT
Ha MeHplueM yHcle OGOPOTOB M OTpPUIATE/]IbHAS TAra HeEBE-
JHKA.

Ioner ¢ ognuM HepaGoTalOUMM JBHrATE]EM H ABTOPOTHPY-
I0LIMM BHHTOM B 30HE CKOPOCTel, MeHbIIHX CKOPOCTH KOHTPOJIS
PETyJaATopa, CieAyeT NPOU3BOAUTL C HAUMEHbLUEH CKOPOCTHIO.
ITpu sTOM oTpunaTtenvHasi Tsara Gyner CPaBHHUTENLHO HEGOMb-
IO M NpH NMocajke KaKux-JuG0 HeOXKHUTAHHBIX fABJCHHHA Qs
JeTUHKa He IPOU3OUMET.

Ecan ke moc/ie 0TKa3a WJAW BBIKJAIOUEHHS IBUratess (s
TPEHHPOBKH) MOILLHOCTH paboTaloliuX ABUraTeNel YBeJAHUYHTD
HaCTOJILKO, YTO BO3MOXKHO Oyler NMpoJ0/KaTh HOJET IPH CKO-
pocTH, 6OJblIe CKOPOCTH KOHTPOJIS PEryJasTopa, TO OTpHua-
TeslbHAA TAra O6ylneT coBceM He3HauuTesapHa. OJHAKO NpH 3a-
XOA€ Ha TOCAAKY M IPH YMeHbUIEHUM CKOPOCTH TIONeTa B MO-
MEHT NPOXOAA Yepe3 CKOPOCTb KOHTPOJsl Perynsatopa IpoHu3soil-
1eT BHe3alHBIH «3a6poC TArH», K NapUPOBAHMIO KGCTOPOrO HAMO
6bITL TOTOBBIM. JlasnpHeHmufl roser cjefyeT NMPOH3BOJAUTH Ha -
HauMeHblIeH CKOPOCTH, K&K YKa3bBaJoCh BLILUE.

Oco60 ocTaHOBHMCS Ha PAaCCMOTPEHHH SIBJICHHH, BO3HUKAIO-
WHX npyu BbBoAe BUHTA TBJ n3 ¢uiorepHoro nosoxeHus B 1no-
jere. Takoe 10J10XKeHHe MOXKET BO3SHMKHYThH NIPU 3alycKe ABU-
rateast B Ipolecce TPEHUPOBOUHOTO ToJeTa nocyae GJorupoBa-
HHS BHHTA B YYeOHBIX LefsX, Korga Mocajiky XOouercst NMpous-
BeCTH NPH BceX pPabOoTalOWINX ABUrATEIAX.

s ocyuiecTBienust 3ToH omepalud JIOOACTY BHHTA CHa-
yasia BLIBOJAT U3 (DJIIOTEPHOIO INOJOXKeHHs C HOMOUIbIo Clie-
LiMaJdbHOTO MAac/J0Hacoca, a 3aTeM, KOrja BHMHT HauHeT Bpa-
UIaThCs, BRJAOYAIOT 32:KUraHue M 1ojady TOMAHMBA:. [Burarein
3anycKaeTcsl TpH HOJIOXKEHWH JonacTefl Ha NPOMEXKYTOUHOM
yrnope, HO Koria o60pOTH BHHTA C NOMOMIbIO padoTaiome Typ-
GUHBl JOCTHTAalOT BEJHYHMHBL, pPaBHONH 000pOTaM HACTPOHKU
peryasrTopa, JONACTH BHHTA 3aTAXKeNAIOTCH A0 yrJa, COOTBET-
CTBYIOIIErO PEXUMY PaGoThl JABUraTes]ss H CKOPOCTH MOJETa, U
TBJ]I nepexoiuT Ha 3aJaHHBIH PEXHM.

B npornecce 3amyCcKa IABHTaTe/sd, KaK TOJBKO Ha4YUuHaeTcCd
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Puc. 21. 3naueHns OTpHIATENBHON THATH, yriia ycra-

HOBKHY JiOnacTefl BUHTA H uHcJia 060POTOB RBHUraTess

HA DA3JMYHHIX CKOPOCTHX TOJIeTa NDH BHIKJIOYeHHH

uny 3anycke TBJl (BHHT yCTaHOBJIEH Ha TpPOMEXY-
TOYHMEA ynop @ = 10°)

BBIBO/L JIOMACTefi BHHTA U3 (JIOTEPHOTO MOIOKEHUS U OH HAUM-
HAET BPAIlaThCsA 0T HaGeraiouwero MnoToka BO3/lyXa, HE3HAuH-
TEJIbHOE CONPOTHBJICHHE, KOTOPOE CO3LaBaNa paHee He ' pabo-
Taiollas CH/IOBAst YCTAaHOBKA C 3adIIOTHPOBAHHBLIM BHHTOM,
PE3KO BO3pacTaer, mepexons B OTPUUATENbHYIO Tary. Ilo mepe
YMEHBUICHHS! yria yCTAHOBKH JIONACTEHl H YBENMUOHHS UHCAA
C6OPOTOB aBTOPOTHPYIOUIETO BHHTA BEJAHUHHA OTPHIATENBHON
TATH Bo3pacraer. HawmGosbulero 3maveHns oHa nocTuraer B
TIOCJIEAHHH MOMEHT Mepes BLIXOAOM ABHraTeNs Ha pexum (me-
PEN 3arpyskoil BUHTA), KOTAa YCTAHOBHJACH HAaHMEHbIIHH yroJ
Jonacrell BUHTa (IOCTHI MPOMEKYTOUHOTO ynopa), TypOuHE
yXe HauaJu paGorath, a 0GOPOTHI JBHraTe/st cTaly NPHGJIH-
’KaTbesi K 060pOTaM HAacTPOHKH peryasTopa.

Ha puc. 21 nokazausl snavenus OTPHUATENBHOR TACH, yriia
YCTAHOBKH M YuMCla OGOPOTOB aBTOPOTHDYIOLIErO BHHTA, BO3-
HERaloWue npy sanycke TBJ] Ha pasiuuHbBIX CKOPOCTSAX MO-
nera (Touku 1, 2, 3, 4). Jlna cpaBHeHHs: MOKa3ambl 3HaYeHHs
ITUX BEMHYHH NIPH BBIKTIOUeHHH JIBUTATEJs (touru 1, 5, 3, 4).
B o6oux ciywasnx srawouen MPOMEXKYTOUHBIH yriop ¢ = 10°, U3
PHCYHKA BHJIHO, 4YTO NPH OIpeje]eHHOH CKOpOCTH noJsera,
61u3K0i K Vyon, Besuuuna OTPULATEBHON TArH MpU 3amycke
ABUratessi (Touka 2) MOXKEeT 3HAYHTENBHO IIDEBLICHTH 3HAYCHHE
TATH 1Y BhIKMOYeHHH (uun otkase) TBJI (touxu 3 u 5).

Benuunna orpunarensmoit Tarn IIPH 3allyCKe JIBUraTejasl B
noJIeTe MOXKET GBITh CHHIKeHa, eC/iH 3Ty ONepaLHo [IPOH3BO-
AUTb Ha CKODOCTH, 3HAYATENLHO MEHbUIeH CKOpOCTH KOHTPOJIS
PEryJ4Topa, HO, pasymeercs,, GesomnacHolt masi mosera. Uem
6J1H3Ke CKOPOCTD, Ha KOTOPOR [IPOM3BOAHTCS 3aIyCK JABHraTesd,
¥ CKOPOCTH KOHTPOJISI PEryJasiTopa, TeM Bhule GyneT BeJHuuHa
OTPHULATENBHOH TATM M TeM TpygHee GymeT MUAOTHPOBAHHE
camoJiera.

B cayuae ycnewmoro samycka nsuraTess OTpPHUATEILHAA
TAra GOJbLIOH BeJlHUYHHEH LEHCTBYeT HeNpOAOMKUTEbHOR
BPEMS, J 3apanee NOATOTOBJEHHHIH K 60pb6e C Hell 5KHmay
YCHEILIHO CIPaBJAETCA ¢ MUAOTHPOBAHHEM CaMOJeTa.

Onnako Hajgo uMerth B BHAY, UTO B TOJETe NBHraTeJb MO-
KET 3aIyCTUTLCA HE CPa3y, OH MOKET «3aBHCHYTb» H He [le-
peiity na pexnmM. Ecu npn stom 0GOPOTH He JOCTUTHYT BeJH-
UHHBI HACTPOCUHBIX M PEryJAATOP He 3aTHKEJUT BHHT, TO
Gonbmias oTpuuaTeabHAS TATa Oyner AeHCTBOBATL NMPOLOMKU- -
TEILHOE BPEMs, CO31aBas Pa3BOPAUMBAIOWIHI H KpeHAMIWH
MOMEHTH, NeHCTBYIOLIHEe HA caMmojeT. B sToM clIydae MUN0TH-
poBaHHe caMmoJieTa CTAHOBHTCH HACTOJBKO 3aTPYAHEHHBIM,
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A
YTO eJMHCTBEHHO TPaBHJbHBIM peluenueM OyJeT HEMEMICHHOE
NIOBTOPHOe (PJIOrMpoBaHue BuHTa. [la/ipHellllee NpOAOJIKEHHE
noJsieTa 1enecoo6pasHo MPOM3BOAUTE C OJHUM HepaboTalOHM
JABUTATeJeM H BHHTOM, BBEIEHHHIM BO (uiorepHoe NOJiOKEHHUE.
9To rapaHTHpYeT JOCTaTOUHYI0 Ge30macHOCThL MoJera M Io-

cajiKH, :

4. OCOBEHHOCTH 3KCHNJAYATALLUH

i CHJIOBOM YCTAHOBKH C TBI B TMOJETE

. ¥ HA 3EMJIE

i . 3anmyck TBJ{

OcHoBHast TpyAHOCTL onepanuu 3anycka TBJI sakmouaercs
B TOYHOM BBIJEPXKHBAHUM IIpPefeTbHO JONYCTHUMOro 3HauyeHHs
TeMIepaTyphl Ta30B Nepel TYPOHHOI B COOTBETCTBHH C YHCJIOM
000pOTOB, pa3BUBaeMbIX jBuraTtejeM. IIpn HEOGXOLUMOK TeM-
nepaTtype ABHIraTe/b GLICTPO pa3BHBAeT HYXKHOe yucao obopo-
TOB M YBePEeHHO BBIXOJUT Ha PeXHUM MaJIoro rasa (XO0J0CTOro
xona). Ecnu Temmepartypa ra3oB HeJOCTATOUHA, JBUTATeNb
06BIYHO «3aBHCaeT» (OOOPOTHL He BO3PACTAaIOT) M 3aIyCK CPhI-
BaeTcs. Eciau TemnepaTypa Fra3oB HpeBBILIAET AONYCTHMYIO,
€03JaeTcs ONAaCHOCTh BEIBOLA U3 CTPOs JIONATOK TyPOHHE MM
HaNpaBJIAOIIETO anlapaTa JBHrATENs,

J1s1 oGecneueHHsl ONTUMAJbHBIX [1apaMeTpPoB 3allyCKa 3TOT
IPOLECC Peryaupyercs ClelHanbHOU 3JEKTPHUECKOH CHCTEMOM
no oco0oHl mporpamMme, 3apaHee pPACCUYUTAHHOH 1O BPEMEHH.
B Takylo cucreMy BXOAST CTAPTEP-TEHEPATOPH, SJIEKTPOKO-
po6ka ux nycKa, aBTOMaTHyeCcKas 3JeKTpPONlaHeNb 3allyCKa,
pesie BpeMeHU M JPYyTHe 3JEKTPOATPErTH,

TH arperaThl obecneudBalOT He TOJbKO 3anyck TBJ, Ho
A NMUTaHUe 3JeKTPo3Heprued GopTceTH camoJeTa Imocjae 3amy-
cka. Kpome TOro, ¢ noMoUIbi0 3THX Ke arperaToB MOXKHO
NPOU3BOJANTEL XOJONHYIO npokpyTky TBJIL (umau soxuwmit sa-
nycK), IpH HeOOXOAUMC~TH MOMKHO IIPEKDAaTUTh 3aNyCcK JBH-
ratejsi aBapuUHBIM cnocofoM, a Takke 3aNyCKaTh ABHTATENb
B MoJIeTe.

Ilpu sanycke TB]I Ha 3eMmye packpyTKy ABHUraTesisl IPOU3- -
BOASIT CTAapTep-TeHEPATOPH — MEXaHU3MEBI, KOTOpble IIPH MOJ-
BOJle 3JIEKTPOIHEPTHH pafoTaloT KaK CTapTephl, IIOCTEIEHHO

‘packpyumBasi BaJ [BHraTess, a Hocje 3almycKa u Iepexoja

TBI, Ha caMoCTOATe/bHYIO pPaboTy aBTOMAaTHUYECKH Nepexo-
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AT Ha reHepaTOPHBIA pexxuM (IpH BPalLEHHH BbIPAOATHIBAIOT
3J1eKTPOIHEPTHI0). DTHM AOCTHTAETCs ONpPeleIeHHbIH BHUIPHIIL
B Bece arperatoB Ha TBJI, Tak kak OAMH H TOT XKe arperar
BBINOJIHSET NOC/AEA0BaTeIbHO ABe (YHKIHH.

ITpouecc sanycka TBJL MOXHO pa3GuTh Ha TpH 3Tana:

1) packpyTka ABurartesisi ¥ BO3AYLIHOTO BHHTa CTapTep-re-
Hepatopam# B Teuenue 15 cex o 10—14% MakcuManbHOro
yucsaa o6opoTOB;

2) packpyTka ABUrarte/is H BO3AYIIHOTO BHHTA cTaprep-Te-
HepaTopaMy COBMECTHO € TypOuHaMH, KOTOpbie Haqmia}m“opa6o-
TaTh NepBOHAYAJbHO HA MYCKOBOM, a 3aTeM (na 25—30-it cex)
¥ Ha OCHOBHOM TOILJIMBE;

3) pasrod mBuUraressi M BHIXOA Ha OGOPOTH MaJjoro rasa
(76—79%) 3a cueT H3OBLITOUHOH MOLIHOCTH, MOJYYEHHOH Ha
TypOuHe.

Aptomarnka sanycka TBJL oGecneunBaeT ObICTPBIH BBIXOA
JIBUTaTe s Ha 0GOPOTHL MaJoro rasa (NpHMeEpHO 3a 2 mun). Ho
NOJIHOCTBIO aBTOMaTH3upoBarth 3anyck TBJL moka He yraercs
H3-3a YKA3aHHOM BbILIE TPYAHOCTH (MOAJEPIKAHUS TEMIEPATYPHI
ra3oB B COOTBETCTBHH C HApacTaHueM 0GOPOTOB JBHMraTesis), KO-
Topas Tpe6yer ONbITHOTO ONepaTopa, YNpasJsIOUEro 3amyCKoM.
Onepartop uMeeT BO3MOMKHOCTb BMELIMBATECS B NPOLECC NOAAUH
TOMJKMBA B ABUCaTelb M IIPH HeOOXOJMMOCTH yMEHbIIATh €€,
HAaKUMasi Ha CHEIUaJbHYI0 KHONKY YaCTHUHOH «CPe3KH» TOM-
JyBa.

DTa KHOMKA BKJIIOYaeTCs B CJydae 4pe3MepHo OLICTPOro yse-
JMYeHHs TeMnepaTyphl rasoB mepei TypOMHOH, uToObI NpenoT-
BpaTHTb BO3MOXKHOCTb BBIXOAA [BHrartels U3 CTPOs. Panbuie
6LlI0 CKasano, yTo Hamaydiuas paGora TBJL mocruraercsa npu
npelesibHO AOMYCTHMOM TeMiepaType rasos. IloatoMy Bo H3Ge-
JKaHue BbIX0Ja TypOHHBI IBUraTelisi U3 CTPOS H3-3a NPEBBILICHUA
TeMIepaTypbl Bbillle ZOMYCTHMOro npe/je/a HHCTPYKIMH MO SKC-
nayaranuu TBJI pekoMeHIylOT B Hauaje 3amyCkKa NPOH3BOAHTD
IpeBapHTE/IbHYIO «CPe3Ky» TOIIIHBA, HE OXUAAs STOrO MPeBbl-
WeHHst TemMnepaTypsl rasos. Eciau «cpesaTs» nojauy TONJIHBA
Tak, uTo6bl 060POTH ABMraTe/s Bce BPeMs BospacTaid (He J10-
ycKas HH B KOeM CJydae UX NajeHHs), TO 3T0 H 6yner cooT-
BeTCTBOBATh HAUBHITOLHeRmMeMYy peXRUMY 3anycka
npurateas. KHOMKa yacTHYHON «CPe3Ku» TOM/IHBA OMYyCKAaeTcs B
TOT MOMEHT, KOTAa IIpeKpatlaercs pocT TeMilepaTypel rasos HiH
yBesuueHue 06opoToB Asuratess. B arom ciyuae MOXKHO CUH-
TaTh 3aMycK yfauHbiM. B na/bHeiilueM KHONKOM «CPe3Ku» Npak-
THUYECKH I0Jb30BaTbCA HE INPHXOAUTCH.
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Ecin 3anyck He yiadcsi, €ro MOXKHO MOBTOPHTb, HO He
paHpllle 4yeM yepe3 3 MUH, JaB OXJAaJUTbCS CcrapTep-reHepa-
Topam.

Bosblioe 3nauenne s yCneurHoro sanycka HMeeT BeJid-
upHA HANPSXKEHHMS B CeTH IHUTaHHUsS cTaprep-reHepatopoB. Eciau
5TO HaNpsi)KeHHe He JIOCTHrAET, JaxKe He3HAUUTEJNbHO, Heo6XOo-
AMMOH BeJHyHHEl (27,5 8) To ABHUrate]b OyAeT pacKpydu-
BaTbCA CTapTep-reHepaTopaMu ¢a1aGo ¥ He 3amyCTHTCA.

He menee paxnoe sHawenwe mia 3anycka TBJ] umeer u
NpaBUJIbHAST JO3UPOBKA TOJAUYM TOIMJIHBA B IPOLECCE 3amycKa.
Ecau TonnwBo mopaeTcst B HEJOCTATOUHOM KOJIHYECTBE, JBHra-
TeJb HE BBIXOAUT Ha 06GOPOTH Majoro rasa (DPOMCXOMHT Tak
Ha3blBaeMoe «3aBHCaHUe» O0OPOTOB); upe3MepHas Ke rojaya
TOIIMBA YXYAIlaeT 3alyCK, TakK Kak TIPH 3TOM pe3Ko BO3pa-
cTaeT TeMreparypa r'a3oB nepej TypGHHON M ABHraTesb IPUXO-
JUTCSL BHIKJIIOUaTh. KoHTpoJb 3a mojaueil TOMJIHBA B lIpolecce
3alyCKa MOXKHO OCYLUECTBJATH HAOJIOJEHUEM 3a BEJHUHHOH
LaBJieHUS] OCHOBHOI'O TOIJIMBA, IOJABAEMOI'0 B KaMepy Cro-
paHus.

IIpouecc 3anycka TB/l ocioxHsieTcsi ewie u TeM, 4TO KoJe-
0aHus TeMmNlepaTypbl Hapy:xkHoro Bozjayxa B 10—15°C cyiue-
CTBEHHO BJHSAIOT Ha VCTOMUUBOCTHL 3amycka (a moAo6HBE KO-
Je6GaHusi TeMmmepaTyphl, KaK H3BECTHO, HepPeAKH) M MOTYT IO-
tpefoBaTh NMOAPErYJHPOBKH NOAAYH TOIJIHBA B KOMAaHAHO-TOII-
JINBHOM arperate B COOTBETCTBHH C H3MEHEHHeM TeMIIepaTyphl.

[IpuMeHeHne TONJIHBA C PA3JNYHEIM yAGJAbHBIM BECOM TaKkKe
TpebyeT JONOJHHUTENbHO! PEeryJupOBKH.

B 3uMHUX yCJOBUAX NpPHU HU3KOH TeMIeparype Hapy:KHOTO
Bosnyxa (—5°C) st 3amycka HeoOGXOAMM TIOBBHIIIEHHBIH pac-
Xox anekrpoatepruu. Ilpm sToMm, uToGHl OOJIErUMTH 3aNycCK, Ha
JIBUTATEJe [peBapHUTeJabHO MOJOTpeBaloTCcsl MacJdopalnaTop Hu
KOMaHJAHO-TOIVIUBHBIA arperar, a IIpu TeMieparype HHXKe
-—25° C — ¥ jgBurareds.

YHpaBJle'Hue TBH. Cucrembl aBrodi1lOrHPOBAHHUS
(aBTodaroTEp)

Pa6ora TBJ/L B moJieTe KOHTPOJHPYETCS 3KHIIAKeM IO Be-
JHYHHAM TI0J44H TOIJIMBa (pacxoja) W [aBJeHHS B UHIUKA-
tope kpyrsiero momenta (MKM), a Takxke no uncay o6opo-
TOB, 10 TeMOepaType Tda30B M Mac/a, MO AaBJEHHIO TOMJIHBA
H. ApYTHM IIapaMeTpaM.

Pexump paGoter TBJL B nonere ¥ Ha 3emje yCTaHaBjad-
BAIOTCs1 OXHHM PHIYaroM yNpaBJeHHsA ABHTaTeJeM.
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HMEILIHeCA OTrpaHHUUeHHSs, [IHKTyeMble OCOGEHHOCTBIO pa-
6otet TBJI

Tax, nanpumep, sanpewaercss y6opka pbluara ylnpas/eHust
ABHTAaTe/eM Ha MaJsble pacxojbl TOMJINBA 3a NPOXOJHYIO 3a-

HIEJIKY IIPH DYJCHHHU O a3pOJAPOMY WU NpH npole NBUrATeNs

Ha 3eMJie, €CJH JONAacTH BO3JAYLIHOTO BHHTA YCTAaHOBJIEHB! Ha
OPOMEXKYTOUHBIR yrop. MouHocTh TypOUHBEI NpU 3TOM Oyaer
HEeJOCTaTO4YHa AJS BpalleHHd BHHTa, [BHraTejlb NepefljleT B
HEYCTOMYHBBIA MOMNAaXKHbIH pexXuM paGoTH, IPH KOTOPOM TeM-
nepaTtypa rasoB pe3Ko BO3PacTeT H BHIBEJET #3 CTPOsl TYp-
6uny.

BMecre ¢ TeM faxe Npu CHSITHIX C IPOMEKYTOUHOTO yHOpa
20MACTAX BHHTA He JoNycKaeTcs yOopKa pbluara yrpaBJeHus
IBUTATeNIeM 3a INPOXOAHYIO 3allEJKy B NPOMEXYTOUHOE II0JIOo-
KeHHe MeXAY pexHMaMH MOJETHOro M 3eMHOro MaJlore rasa,
TaX KaK Ha 3TOM peXHMe NPOHCXOJIUT MEepPHORUYECKOe 3aKpPHI-
THe KJalaHOB INepenycKa BO3lyXa U3 KOMIIpeccopa, BH3HIBAIO-
iee Heycroduusylo pabory TBJI. [TostoMmy pyJieHue caMmoseTa
¢ TBJI pekoMeHAyeTCsl MPOH3BOANTh HA MUHUMAJLHOM DPeXUMe
paboThl nBUTaTe s, He PA3TOHSS CaMOJeTa H He jJesast Pe3KHX
nepeMelleHHH pHlYaroM YIPaBJEHBHS JBUTATEJEM.

[lepex B37€TOM JIOTIACTH BO3AYIIHOTO BHHTA JiBUraTesis
06s3aTe/bHO YCTAaHABJNWBAIOTCS HA NPOMEXYTOUHBIH ynop. 1o
Jenaercss Aas Toro, utobul B chayuae otkasza TBJ[ ouu He
CMOIVIH YHTH Ha MHHHMAaJbHBI YTOJ ¥ CO34aTh ONACHYIO OTPH-
nateJapHyw TATY. [IpoMeXyTOuHbI}l yHop BHHTA SIBJSIETCA KakK
Obl aBapuiHBIM npefoxpaHurejeM. B ciayuae npekpailenus
B3JeTa U yOOPKM rasa HYXKHO CHTh BHHTH C [POMEXYTOYHOTO
ynopa, 4ToGHl He AONYCTHTHh HEYCTOHYHBON MOMNAaXHOH paGoThl
TBJI. Hepeku cayuaH, Korja 3KMMIax 3a6bIBAeT CHATh BUHThHI
C ynopa M TeM CaMblM BBIBOJHUT ABHTaTeNib H3 CTPOSI.

B xkonctpykuun TBJl npenycMatpuBawTCs CriellHajbHbie
aBTOMAaThl, NepeBOJSILHE JIONAacTH BO (JIIOTEPHOE MOJIOXKEHHE
OpH BO3MOXKHBIX OTKa3ax /ABHraTe/isl Ha B3JETHOM DeXHMe M
He JONycKamwllie YMEeHbIIEHUS YCTAHOBOUHOIO YIJia JonacTel.
Takue aBTOMATH B KOMIJIEKCE HA3HIBAIOTCA CHCTEMO#l aB-
Topawruporaunusa (uau  asrodaorepom). Jo Hacros-
IEero BPEMEHU 3TH CHCTEMBl KOHCTPYKTHBHO BBINIOJHSNUCH TaK,
yTo cpabaThiBaJu TOJBKO Ha HOMMHAJbHOM pexume paboThl
TB]I u BHILIE B ciayyae mafeHHs MOLIHOCTU ABHTaTenast (InaBJje-
nug macia B MKM) uan riagesus pasienus TomauBa. Ha Beex
JPYTHX peXHMax BBOJ BHHTOB BO (JIIOrepHOe MOJIOXKEeHHe H0Ji-
XeH OblJl OCYILECTBJIATb SKUMAXK € MOMOLIBI PYYHOTO YNpas-

50 , .

JIeHHS. DTO He rapaHTHPOBAJIO Ge3omacHy0 3KCMIyaTaluio,
Tak KaK He BCErla 3KUMNAX MOMKET GHICTPO BHINOMHHTB 3TY
onepauuo,

B nacrosimiee Bpems cucTeMsl aBTOQJIOTMPOBAHHS KOHCT-
PYKTHBHO 10paGoTaHbl TakuM o6pasoM, uTO CPabaTHIBAIOT He
TOJIbKO NIpH BHICOKHX MowHocTaX TBJI, HoO » Ha BceM guana-
30HE PabOOYHX PEXKHMOB IPH MOSBJEHHH 3HAYUTENBLHOIL OTpHU-
LaTeJLHOH  TSMM WM NPEBBILIEHHH JONMYyCTHMBIX 06ODPOTOB
Asurareds. C NOMOIUBIO TaKoH CHCTEMBI aBTODJIIOrHPOBAHUSA
MOXHO 06ecrneduTh AOCTATOUHYIO G6e30MacHOCTh 3KCHyaTa-
uun TB.

B KOHCTpYKTHBHOM OTHOIIEHHH 5Ta CHCTEMA OYeHb CJIOXKHA.
BMecre ¢ Tem Hago ckasaTh, uTO B CIOKHOH CHCTEME MOMKeT

"GbITb GOsblliee KOJIUYECTBO PA3JHYHBIX HENOo/aJ0K, MPUBOAS-

WIHX K HapYIUeHHIO HOpMaJibHOK paGoTel TBJI B mosere: K cuu-
/REHHIO MOJAUH TOIVIMBA, NaJECHUIO NaBJCHHs MacJa, K OTKasy
B CHCTeME perynupoBaHus 060POTOB-ABHraTeNst U JAp. Bee stu
HEMoJIafAkK NPUBOAAT K NMOSIBJIEHHIO OTpULATENbHOM Tard TBJL.
EI[EIHCTBQHHI)IM HaJIeXXHBIM CIOCOGOM yCTpaHEHHUS! OTPHILATeJIb-
HOH TATH B 3TOM CJydYae siBasercs (JIIOTHPOBaHHe Jomacrei
BO3AYUIHOIO BHHTAa HEUCNPABHOTO ABUTATEJS.

OTpunaTtenbHasi TAra, BO3HHKIIAS Ha CHJOBOI YCTAHOBKe
TBJ npu mosere camosera, BHI3bIBaeT OnpejeneHHble CUJBL K
MOMEHTEI, IeHCTBYIOIKe HA caMoJieT. PasbepeM ux.

Ha puc. 22 noKasaHbl CHJIbI, JEHCTBYIONIHE HAa CaMOJeT npu
ucnpasHol paGore TBJL, a rakKe npu nosiBjeHAH OTPHLATEJb-
HOH TATH HAa OJHOH M3 CHJIOBBIX YCTAHOBOK.

Korna Bce asuratenm pa6oraior UCIPABHC B YCTAHOBUB-
WEMCH TOPU30HTAJIbLHOM HOJIET€, MOMEHT OT CHJIBI TSTH JIEBOTO
TB]Il ypaBHOBemIHBaeTCsT MOMEHTOM OT npasoro. Ilpu orkase
ABUraTe/isi 3TO paBHOBecHe Hapymlaercsi. [losiBjeHHe OTpHILE-
TEJLHOM TSIM CPasy »Ke BBI3bIBA€T Pa3BOPOT B CTOPQHY OTKa-
saBuero TBJ u ckosb¥KeHHe camosera. B pe3yJbTare CKOJib-
JKEHHS H NpeKpallleHHs o64yBa KpblJia HOTOKOM OT BHHTA OTKa-
34BLIEro ABHrartessl GLICTPO CO3Ja€TCsl TAaKXKe H KPeH B CTO-
poHy paspopora. Uem Bbimie Gbl1 pexkum pa6otsl TBI, Tem
9HepruyHee OyHeT KpeH. .

Oco6enHO omacHO MosiB/eHHe KPpeHa B pesyJbTaTe BO3HHK-
HOBEHHs! OTpHIATeNbHON TArH (NP OTKase JBAraTess) Ha Ma-
JIO} CKOPOCTH nojieTa — NpH BaJieTe. B ropH30oHTaIbHOM ModieTe
OYyAYT NMPOHCXOMHTb KAYECTBEHHO Te e SBJECHHS, HO 3HAYH-
TeJIbHO GoJiee ocsabJeHHble 10 CBOeHl BesHuMHe,

Peskuit xapakTep nposiBJeHHsI KpeHa H pPasBopOTa caMo-
7eta ¢ TBJl B MOMeHT OTKa3a Ha BaJieTe NPH HaNEKHOR paGorte’
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Puc. 22. Cxema cuj, NeHCTBYHOUIMX HA caMoJer OpH
ucrpaBHoil paGore TBJI M oTKase OJHOrO W3 ABH-
ratesei

CHCTEMBI aBTOMATHUECKOTO (JIIOTHPOBAHHA BO3NYLWHOro BHHTA
COBEpIIEHHO He ONacCeH. ]

Ha puc. 23 nokasano usmenenne tarn TBJL mpu orkase
JBHUraTesi Ha B3JeTe B CpPabaTHIBAHHH CHCTeMBl 2BTOMaTHue-
cxoro GuuorupoBauusi. M3 pucyHka BHIHO, UTO BeJHUYHHA OTPU-
LaTeJBHON TSITM TIPH 3TOM HeBeJHKa, TaK Kak aBToduiorep He
MO3BOJISIET JIONACTSAM BHHTA OGJerYuTbCcs N0 [OJOXKeHHs Ipo-
MeXKYTOUHOTO yIopa, OBICTPO 3aTKenseT BHHT H NepeBOAHT
NOTIACTH BO (DJIIOTEPHOE TIOJIOKEHHE. )

B npouecce (pAIOTHPOBAHUS CO3AAETCA Aaxke HeKoTopas Mo-
JOXKUTENBHAs] TAra. DTO NPOUCXOAUT ITOTOMY, 4TO nmepexois-
1MH BO (JriorepHOe AOJOXKEHHE BHHT, HCNOJb3Ysl KHHETHUECKYIO
SHEPrHi0 BpallleHHsi 3a cdyeT O0oJiee 3HEPTUUHOTO U3MEHEHHS
VIVIOB YCTAHOBKH JIONACTEH 110 CPaBHEHHUIO € TIoTepell 060POTOB,
HeNpOJOJKHTENbHOE BpeMs paforaer NpPH MONOKHTELHBIX
vriax atakd. B fajbHeHlleM o60pPOTHL Pe3KO MafaloT MOUTH 10
HYJIS, @ BUHT C JIONACTAMH BO ()JIIOT€PHOM IOJIOKEHHH CO3/AeT
JIHUb He3aHAUHTEJNbHOE CONPOTHBJIEHHE, ‘
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Ypeauuup pexkuM paGoTbl paboTatollero ABUraTess U CHAB
HArpy3K# ¢ pyJeil TPHMMepaMy, JIeTUHK 6e3 Tpyjga MOKeT npo-
JIOJIKATH TOJIET C OJHHM HepPaboTalolHM ABHraTeJeM.

BoicTpora cpabaTeiBaHUsl CHCTEMBI aBTOMATUYECKOro ¢Jiio-
FHpPOBaHds ToaGUpaeTcst TakKuM oOpasoM, 4ToOGH MPH OTKase
ondoro TBJI Ha B3JaeTe, gaxKe ecjad JETIMK M He CPasy BMe-
waercsa B ynpasjeHHe CaMOJIeTOM, KPeH caMojeTa B CTOPOHY
orkazasuero TBJL 3a 5 cex He npeBblcut 651 30°.
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Puc. 23. Mamenenue Taru TypOOBMHTOBOTO [BHIa-
tenss mpu oTkaze TBJl Ha B3jere u cpaGaTbiBaHHH
CHCTEMB! aBTOMATHUYECKOTo (DJIOrHPOBaHHS

[IpaxkTuyeck#, KOHEUHO, JAeTYUK BMelIUBaeTcs B ylpasaenue
CaMOJIETOM 3HAUHTENBHO paHblie I BeJHYHHA KpeHa I0Jydaercs
HAMHOI'O MEHbIIe.

TakaM 06pasoM, CHCTEMA ABTOMATHUECKOro (JIOrHpoBaHus
Jgonactefl Bo3aymHoro ByHTa TB]L HaneXHo npegoxpatser CH-
JIOBYIO YCTAHOBKY H CaMOJIET OT BbIX0Ja Ha OMacHbIil PexUM
PaGoThl.

Ha camougere ¢ uetsippMsi TB]L cienyer usberath B nosere
TAKoro TOJOXKEHHSI, KOoraa JBa ABHUTaTesl, HAIPUMED CPEIOHHE,
JaI0T MOJNOXKUTENbHYIO TATY, a ABa KpalHHe — OTPHUATRJIbHYIO.
B npaktuke Takue fBJeHHS BO3MOXKHBI, €C/IH NpH II2HHDOBA-
HHH Ha NOCAJKy HOCTaBHTb pHIYATH yIpPaBJeHHs KPAaNUHUMU
IBHraTe/JsIMH Ha NPOXOAHYIO 3auleNIKy, a CPefHHMH paboTaTh
AJISt yTOUHEHUsI pacyera Ha NMocaaky. [Ipu Taxoil paGoTe 3nauM-
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TEJBLHO YCJAOXKHseTcs OOGAYBKa KpblIa ¥ XBOCTOBOTO OnepeHus
CaMoJIeTa, YTO MOXKET [axKe NMPHUBECTH K HENOCTATOUHOH 3dek-
THBHOCTH paGoThl pyJeH.

JeiicTBHa 3KHMMaxa npM HEKOTOPHIX OTKasax
B cMcreMe peryauposanus TBJ

CjiefyeT OTMETUTb, YTO CHCTEMa aBTOQIIOTHPOBAHHSA MO~
KeT cpabaThiBaTh HE HA BCEX peXMMax U He MPH BCEX BO3MOXK-
HeiXx oTkaszax TBJI. Bo3MoxHBI Takue OTKasbl B PeryasaTope
" 060pOTOB BHHTA, NMPH KOTOPHIX 3Ta CHCTeMa He MOXeT Mepese-
CTH BHHT BO (JilorepHoe IIOJIOKEHHE,

B uactHOCTH, cHcTeMa aBTOQIIOTHPOBAHHSA He cpabaThiBaer
Mpy 3aBHCAHMM 30JI0THHKA PEryjasTopa B NOJOXKEHHH obner-
ueHHs jgonactel BuUHTA. B 3TOoM cayuyae OyneT NPOUCXOAMTD
pacKpyTKa BUHTA. XOTs OrpaHHuuTes]b NpefesbHBX 060pPOTOB
TBJ]l HECKOIbKO CHM3UT PAcXOj TOIJIHBA M YMEHBIUUT 060POTHI,
CHJIOBas YCTAaHOBKA BCE Ke GyJeT CO34aBaTb HeOOJBINYIO OT-
pularesbpHy0 TAry. [Ipn yKa3aHHOH HEHCIIPABHOCTH KHIIAXY
cJIeyET OCTAHOBHTb JABHraTesNb U 3a(JIIOrHPOBATh BHHT.

He cpaGarbiBaer cncreMa aBTOQJIOTHPOBAHUS H NpH 3aBH-
CAHUM 30JI0THHKA peryJ/siTopa B IIOJOXKEHHH 3aTsiKeJeHUs
BuHTa. Takoe MoJOKeHHe ONACHO H3-3a TOTO, YTO MpPHU 3TOM
OBHICTPO HafaloT oGOPOTH H, KaK CJACHACTBHE, pacTeT TeMIepa-
Typa rasos nepej TypOUHOH M BO3HHKAeT NMOMIAXKHBIH PEXRHM

- paBothl KoMmiipeccopa. Eciu B TeueHne 2—3 cex He 3a(JIIOTHPO-
BaTh BHHT, TO ABHraTesb BEIIAET U3 CTpOS.

B mpouecce skcnayaranun TBJL MoryT ObiTh Takxke cly4yau
HapyEeHUs] TepPMETHYHOCTH KaHaJOB MOJayu Macja B BHHT WU
OTKa3a MacJoHacoca peryjsitopa o60poToB (paspylieHue Npu-
BOJa HACOCA, KAYAOUIEro y3ia) U T. . B KOHCTPYKUMH BUHTA
TBJl npenycmarpuBaercsd clieLManbHas JeTajb, TaK Ha3biBae-
MBIE GHKCAaTOp Wara— Kaanad, NepeKphiBalouyil JocTyn
MacJa K MexXaHM3sMy BHHTA TpH pasrepMerdsalldd KaHaJoB
Mac/IONpOBOAa M TeM CaMBIM (DUKCHPYIOMIHMi JIONACTH BUHTA
HAa TOM YCT4HOBOYHOM YIJIe, Ha KOTOPOM OHM ObIJIM [0 OTKa3a.
[pu sTOM aBTOMaTHUeCKHH BO3AylHLIH BuHT TB]L cTraHoBuTCs
BHHTOM (MKCHPOBAHHOTO LIara H YHCJ0 060pPOTOB [BHraTess B
fajbHelmeM nojere GyAeT MEHATLCS B COOTBETCTBHH C MOAE-
Yel TONJIMBA H CKOPOCTBIO IoJieTa. B 3TOM c/ydae NpH 3HauH-
TeJbHOM H3MeHeHHH peXrMa paGoThl ABHrATessl HJIH CKOPOCTH
noJieTa MOMKET BO3HHKHYTb OTpHLATE/IbHAS TAra.

Kak pojikeH [AeHCTBOBAaTH 3KHIAXK, KOrja BHHT CTaJj Ha
(DUKCHPOBAHHBIH WAT?
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B ropusonTaJbHOM nOJETe NMPH (PUKCAIHM JONACTeHd BHHTA
MOXKHO NPOAOJIXKATL MOJIeT, He AONYycKas Pe3KOro H3MeHeHHs
cKkopoctu H pexuma TBJI, Ho mepex mocapgkoil ayullie TaKo#
ABUraTe b 3adJIOTHPOBATh BO H30eKaHHe MOABJICHASI HEXKesa-
TEJIbHBIX SIBJEHUMH.

YuuthiBasi GosibLIOH 3amac pacmosaraeMOH MOLIHOCTH Ha
TBI, cneayeT TBepAo MOMHMTB, 4TO MOJIET C OJHHM HepaGoTa-
IOUIMM JBHTaTeNeM W 3aJIOTHPOBAHHBIM BHHTOM Ha caMoJieTe
¢ TBJ a6comotHo 6e3zonaces.

Texuuveckoe oGcayxuanue TBJL

B 3akmoueHne OCTaHOBHMCSl Ha HEKOTOPHIX OCOGEHHOCTAX
skCnayatauud TB]L na 3eMie W ero TeXHMY4eCKOro 0GCaYyKH-
BaHHA.

Typ6oBunToBO# ABUraTens HagexeH B SKCIIyaTalUH H He
TpeGyeT NpOBeNeHHs] TPYAOEMKHX perJaMeHTHBIX paboT, xa-
PaKTePHBIX AJS MOPIIHEBOro ABHIATE/S.

B konrpoab 3a cocrosunem TBJI nocae mosera, Kpome
OGBIYHBIX ONepaluil N0 MPOBepKEe repMeTHYHOCTH TONJIHBHOH H
MaCJISHO# CHCTeM, HaJeXKHOCTH KPEIJIeHHS arperatos H Tpy6o-
NPOBOJOB Ha ABUraTe/ie, KOHTPOBKH AeTaJjell, TpyGonpoBoaoB
H T. N., IPOH3BOAALIMXCST Ha J1I060H CHIOBOH YCTAHOBKE, BXO-
ANT TaKxkKe OCMOTp COCTOSIHHS JIONAaTOK TypOUHBI, KOMApeccopa
4 MpOBepKa BpeMeHH «Bbifera» [BUTATeJNs OJHOBDPEMEHHO C
IPOC/yUIHBAHHEM NOCTOPOHHHX LIYMOB.

IMocaexusst onepanusi KOHTPOMMPYETCS BO BPEMA OCTAHOBKH
JABHraTe/si, KOTAa €ro Baj [POAONXKAET BPAUATBCA M0 UHEPIUH.
«B'pl6erom» gpuratesss HasblBaeTcs BpeMsl, NPOXOAsIee C
MOMEHTa BpallleHHsl BaJja ABurareas co ckopoctbio 1000 06/mun
L0 OCTAaHOBKH BO3AyUIHOTO BHHTA. OHO He JO/KHO OBHITH Me-
Hee 60 cex. YMeHblIeHHOE 3HAUEHHE «BhIGEra» CBHAETENLCTBYET
0 MOBLILIEHHOM TpeHud B TpancMuccun TBJL u ero HencnpagHo-
crd. Ecnn npu Bpauienuu sasa TB]II B nponecce «Bhi6era» mo-
ABJSIIOTCST TIOCTOPOMHHME MLIYME], BHI3BIBAIOIIHE COMHEHHUS B HC-
DpABHOCTH JBUraTesis, TO rocje ocTaHoBku TBJ ero Bas mpo-
BODAYHBAIOT 3a JIONACTH BYHTA 110 XOJy BpalleHHs BPYUHYIO H
AOTOJIHUTEJIbHEIM TIPOCJYIINBAHHEM YOEXTAIOTCS B HCIPAaBHO-
ctu jasurartess. IlpoBopaunsanue Basna TBJI npotus HanpasJe-
HUS BpAIleHHsT He PEKOMEHJYyeTcd, TAK KaK NPH 3TOM BO3MOKHA
0JIOMKA TPHBOJAOB arperaTos.

Bosbwoe snavenne npu oGenyxusanuu TBIL uMeer ocMoTp
Jonatok TypGuHH Ioc/ie nojera. Bce crynenn TypGuus TB]]
OCMOTpeTh He yAaeTcs, BBUAY TOro YTO AUCKH CTyneHell pacno-
JIO}KEHHl 110 NPOAOJBHOH OCH ABHraTesIs OfHAa 3a APYrofi u ¢
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TBUTBHOM CTOPOHBL BHAHO TOJIBKO AMCK TOCJA€AHeH CTYNCHH.
OpnHako, KaK 1MoKasaJja npakTaKa 3KCIJAyaTalutH, 110 COCTOSHHIO
JIOTIATOK 3ajHETO JIUCKA TaKXKe MOMKHO CyJUTh 00 HCIPapHOCTH
BCcex cTyneHedl TypOuHbl. [IpH omsaBlIeHUN WIM JIPYIOM Daspy-
IIEHUH JIONMATOK flepefHHUX JIUCKOB Ha 3aJHeM JHCKe OCTaoTCsl
clejpl B BHAE Kameb MeTasja, KOTOphle MPOCMAaTPHBAIOTCA U
HPOLIYNBIBAIOTCH Kak wepoxoBaTocT. [list o6neryenus ocMoT-
pa JIONATOK cJeIyeT IPUMEeHATh NOACBeT APKOH JaMnou-hapoi.

OJ{HOBpPEMEHHO C TPOBEPKOH COCTOSIHUS TYPOUHBI HEO0XO-
JUIMO OCMOTPETh PEaKTHBHOE COTIO i BHIXJIONHYIO TPYOy; IpH
neperpesax TBJI Bo3aMoXHO ux KOpoOJeyHe H nosiBjenHe Ha
HHUX TpeulHH.

[Mocae npoeegennst ocmotpa TBJI BXOAHOH U BBIXOJHOH Ka-

1aJibl €ro 3aKPHIBAIOTCS CrEHa/ibHBIMY 3arJyIIKaMH, pejoxpa-
HAIOIUMH JIBUTATe/b OT IONaJaHhs NOCTOPOHHMX IpPeJMETOB
npu cTosiige camoqera. HecMoTpsi Ha 3TH THPEJOCTOPOKHOCTH,
TI0CJ1e CHSITHSL 3arJyylliek Ifepej 3allyCKOM DPEKOMEHIyercsi BTO-
PHYHO OCMOTPETh BXOAHOHN KaHaJ/ ABHraTels, TaK KaK B HeM MO-
ryT OBITh KYCOUKH BOHJIOKA OT OOHBKH 3arlyIlex.

O6bem peraamedTHeix paboT ans TBJL nesnauntesied, B He-
CKOJIBKO Pa3 MeHbIle, ueM Ha MOpLIHeBBIX jgBHrateqsx. Ilo cyru
Jea Bce persamentHele padotel Ha TBJL cBoisTcst K mpoBepke
COCTOSIHHsI PA3/IMUHBIX (PUABTPOB (TOMJIMBHBIX M MAaC/AHBIX) U
X MPOMBIBKE.

Ha craprep-reseparopax IepHOAHUYECKH NIPOBEPsIETCs BBICOTA
ILeTOK Ha KoJuiektope. Ecau mieTku cpaBoTainch ¥ MX BHICOTA
HeJ0CTATOUH4d, OHH 3aMeHsIIOTCsT HOBoIMH. KoJuiekrop craprep-
reHepaTopa CHCTEMATHYeCKH OUMILAeTCS OT IETOUHON NBUIK My-
TeM NPOJAYBKH CKATHIM BO3AYXOM U IIPOTHPKH cau(eTKaMH,
CMOUEHHBIMH B OeH3HHe.

SAKJIIOYEHUE

Typ6oBHHTOBbIe ABUTaTe M 06/a1a10T BLICOKOH MOLIHOCTBIO
H XOpoured 3KOHOMHYHOCTBIO, ofecrieuuBas caMoJjieTaM GoJib-
HIYIO I'DY30NOABEMHOCTb, BBHICOKHE B3JETHBIE XaPAKTEPUCTHKH
3HAYHTENABbHYIO AaJbHOCTH TOJeTa,

Heckonbko MeHbluasi Kpeficepckas CKOpPOCTh TOJeTa CaMo-
Je1oB ¢ TBJI mo cpaBHeHHIO ¢ caMoJieTaMH, 060pyA0BaAHHEIMH
TP, okynaetcst GOuabluelf [1aJbHOCTBLIO MOJETA H JYYIIHMH
B3JIETHBIMH KaueCTBAMH.

IlpocToTa B sxenayarauuy u o0CJayKUBaHHU NO3BOJsIET Ca-
Moseram ¢ TBJL 6e3 3amep:KKu NPOBOJAUTE JajibHHE IepeieThi
¢ MHHMMaJLHBIM BPEMEHEM CTOSIHOK JJIsi OCMOTPOB MaTep-
a/lbpHOH YacTH.

Brarogapst ykasaHHbLIM MOJIOKHMTebHBIM KauectBaMm TBJL
HaxX0[sT WHPOKOE MPHMEHEeHHe HAa CaMOJeTaX BOGHHOH H Ipak-
JIAHCKOH aBHANUH,

BMecTe ¢ TeMm, npountas aTy Gpoliopy, UHTaTeNb yoe uacs,
uto TBJ cmocoben Ha HEKOTOPHIX peKUMAX TOJETa 31 1IpH OT-
Kase ABUraTe/sl CO3JaBaTh OTPHIATENBHYIO TATY. DTO KAYECTBO
TBJI tpebyeT OT BCero JIeTHOLO W TEXHHYECKOTO COCTaBa, 3KC-
Iy aTHPYIOIErO CaMOJeThl C 3THMH JABHIATESAMH, NIPEAEAbHOMR
BHUMAaTEJLHOCTH B IIOJIeTe M OTJIMYHOTO 3HAHHS BCEX OCOGeH-
HOCTeH BO3HHKHOBEHHS OTPUILATENbHOH TATH, UTOOb B HYXKHHIH
MOMEHT IIPaBHJIBHBIMH HeHCTBHAMH ob6ecneduTsh Ge30MacHOCTb
noJsera.

MHorouHc/IeHHbIe aBTOMaTHUECKHE CHCTeMBl (JII0THPOBAHMUS
Jonactefi BO3AYLIHBIX BHHTOB, CpabaThIBAIOIIKUX NPU IOsBJE-
HHM OTPULATENbHOH TACH, MOFYT OTKa3aTh B paboTe, M Torna
OT JIETHOTO 3KHNa)ka MOTPeGyeTcss Bce YMeHHe M BbIAEpiKKa,
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4TO6B NPABUJIbHBIMK, TPAMOTHHIMH AEHCTBHSAMH no6UTbhCs BOC-
CTAaHOBJICHUSI HOpMaJbHOrO mnoJjera. Eciu 4uTaTe]b, NpouTa
3Ty paboTy, [OYepnHeT B Hell 3HAHHA, HyXKHEle eMy HJs NpakK-
THYeCKOH pa6oThl, aBTOp OyAeT CUMTAThb CBOIO 3a/ady BHINOJ-
HeHHOH.
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