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KoHcTpyKusi ra30TypOMHHBIX JBHraTeen

Oomue cBenenus o I'T/I

Kparkas ucropus co3jaHusi 0Te4ecTBeHHbIX aBualimOHHbIX I'T /1

[NepBble MPOEKTHl BO3AYIIHO-peakTUBHBIX aBurareneil (BPIl) Obmm paspabotansl B Poccun
erie Bo Bropoii nosiopuHe XIX Beka. Muxenepom U. 1. Tpereckum B 1849 r. npeanioxkeHo UCMOIb30-
BaTh JIJ15 IEPEABUKEHUS a9pOcTaTa CHITy peaklliK, BO3HUKAIOIYIO IIPY UCTEUEHUH CKATOTO BO3/AyXa.
Heckomnbko nosxe, B 1866 r., H. M. CokoBHHH pa3zpa0oTai nmpoekT koMiipeccopHoro BP/I, mpeana-
3HaueHHoro st aupwxadns. B 1867 r. H. Tenemos nzo0pen neurarens « TemIopoaHbIi TyXoMeT,
coziepaIiuid Bce OCHOBHbIE 4acTu coBpemeHHoro BPJI.

I[epBblii paboTaromuii TypOMHHBIN JABUTaTenh co3nad B Poccun B konue XIX Beka. B nepuon
c 1886 no 1892 rr. umxkenep I1. 1. Ky3sMuHckuii pa3padoTai, MOCTPOUI M MPOBEN HCIBITAHUS
B [letepOypre razonapoTypOMHHOTO ABUTATENSI, B KOTOPOM ITPOIIECC MOABO/A TETlIa K pabouemy Tery
MpOTEKaJl MpU MOCTOSIHHOM JaByieHuu. [Ipuratesns I1. [I. Ky3bMHUHCKOrO mmMesn MHOrocTyrneH4aTyo
paguatbHy0 TYpOMHY C KOHIIEHTPHUYECKH PACTIONOKEHHBIMHU COTUIOBBIMHM M PAaOOYMMM JIOTIATKAMH.
B 1890 r. I1. 1. Ky3pMuHCKHMIA BriepBble MPEIJIOKUI UCTIONIB30BaTh Ta30BYI0 TYPOUHY B aBHAIHH.

Pycckum unzxkenepom B. B. KapaBogunbsimv B 1906 r. 3anateHTOBaH «Ammapar 151 HOTyYeHUst
MyJILCUPYIOLIEW CTPYH ra3a 3HAYMTEJIbHON CKOPOCTH BCJIEACTBUE NEPUOANYECKUX B3PbIBOB TOpIOYE
cMecru». Bo BpeMsi BTopoil MUpOBO# BOWHBI B ['epMaHiy ObLTM NOCTpOeHHl Myabcupyionme BPII,
yCTaHaBJIMBaeMble Ha camosieTax-cHapsiiax (PAY-1) u padoraromue o npeioxkenHon B. B. Kapa-
BOJMHBIM CXEME.

B 1909 r. H. B. I'epacumoB nojy4us mareHT Ha JBUratesib, UMEIOIIUN BCe OCHOBHBIE 3Jie-
MEHTHI cOoBpeMeHHOro typoopeaktuBHoro nsurarens (TPII). Cxemy TypOOBUHTOBOTO JBUTATENIs
(TB/I), B KOTOPOM BO3AYIIHBIA BUHT MMeJ MPUBOJ OT Ta30BOM TYpOWHBI, BIIEpBbIE pa3padoTas
M. H. Hukonbckuii B 1913 r. Mopnesns 3Toro auratesis Oblla MOCTpOeHa U UCTIbiTaHa. Ero mpearo-
Jlarajiv MCToyib30Bath [yis camorieta «nbs Mypowmerr».

B 1949 r. co3man TP]l ¢ nentpodexubM kommpeccopom BK-1 koncrpykimum B. 1. Knm-
MOB2, UMEIOIIMI HanOOJBIITYI0 B MUpe TATY (27 KH) py MUHUMaJILBHOM YAEITBHOM PacXofie TOTUIMBA
(0,104 kr/H-4) u ynemsHOM Bece, paBHoM (,32. DTOT ABHrartesb ObUT YCTAaHOBJIEH HAa (PPOHTOBBIX
ucrpebutensax u 6omodapaupoBiKax B3ameH P/I-45, a B Hadane 50-X roJoB UCIHONB30BaH Ha CKO-
POCTHOM IMOYTOBO-TPY30BOM TpaxaaHckoM camorsiete Min-20. Tocneayomuil BApuaHT TOro JIBUra-
Tesis ¢ popcaxnoit kamepoit BK-1®, coznannsiii B 1951 r., pa3BuBai Tary Ha (popcaxHOM pexunme
33 kH u Obu1 ycTaHoBJeH Ha (hpoHTOBOM UcTpeduTene MUI-17.

[Tepeoiit oreuectBennbii TP ¢ oceBbiM kKomiipeccopoM TP-1 konctpykimu A. M. Jlionbka
TpoILIeN rocyaapcTBeHHble ucnbiTanus B 1947 r. [Ipurarens PII-9b ¢ gopcaxHoi kKamepo, co3/1aH-
Heiil B 1952 1. mon pykoBoactBoM C. K. Tymanckoro, yoequtensHO noka3a npeumyiinectsa TPJ]
¢ oceBbiM Kommpeccopom riepen TP]] ¢ neHTpoOexHbIM KoMiipeccopoM. OH obecreurs BO3MOXK-
HocTh co3zpanust nieporo B CCCP cepwuiiHoro cBepx3BykoBoro ucrpeourens MUI-19 (1954 r.)
C MakcuMasibHOU cKopocThio mosieta 1450 km/u. IByxBanbhbeiii TP ¢ oceBbIM KoMITpeccopoM
P11®-300 koncrpykuuu C. K. Tymanckoro, Ha KOTOPOM JOCTUTHYTa BeCbMa BbICOKasi CTENeHb (pop-
CUPOBaHUs TATH, ObUI IPMMEHEH Ha CBEpPX3BYKOBBIX McTpebutensx MUI-21 (1958 r.), mpuHATBHIX
Ha BoopyxeHue He Tosibko B CCCP, HO u B psijie APYrux CTpaH.

[MapannensHo ¢ pa3paboTKOW ABUTATENEH [IsI CBEPX3BYKOBBIX UCTpEOUTENIEl COBETCKHE KOH-
CTPYKTOPBI IPUHUMAJIM SHEPTHUHbIE MEpPhI 10 cO34aHui0 HOBBIX [T/l ¢ GOJBIION TATON M HU3KUM
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YZIEJBHBIM PACXOIOM TOIUIMBA JJIS1 JAJIbHUX OOMOApIMpPOBIIMKOB M CAMOJIETOB TPaXJAHCKOHN aBUa-
K. KOHCTpYKTOPCKHMM KOJUIEKTUBOM 110J], PyKOBOACTBOM A. A. MukynuHa eme B 1946—1947 1.
CO3J1aHO HECKOJIBKO OIBITHBIX ABHUraresier oonbioi taru (TKP]I ¢ tsaroit 37 kH, 3atem TP]I ¢ Tsroi
47 xH), a B 1951 r. mocTpoeH cepuitHblil TypOOpeakTUBHBIN ABUTaTe)lb AM-3, NMeIuii HanOOIb-
mryio B Mupe Tary 86 kH. [Iurareas AM-3 B Havase S0-x rogoB ObUT YCTAHOBJIEH Ha JajibHEM OOM-
6apmuposiuke Ty-16, a ero MmogudunmpoBanHsiii Bapuant P/I-3M (MakcumalibHast CTEHI0BasI TATA
95 xH) — Ha nepBom TypOOpeakTUBHOM Maccaxupckom camosiere Ty-104, BeIeATMM Ha BO3IYIII-
Hble Tpacchl B 1956 r. Hapsiny ¢ TypOopeaktuBabiMu aBuraresisiMu B CCCP co3gaHbl epBOKJIacCHbIE
TB] a5 maccaXUpCKUX U TPAHCTIOPTHBIX camonieToB. Tak, TypooBunToBOM Apuratens HK-12MB
koHcTpykiwu H. JI. Ky3HeroBa, pabota 1mo co3iaHuio KOToporo ObUTA HavaThl einie B 1954 r., BIUIOTh
710 HACTOSIIIIEr0 BpeMeHH He UMeeT ceOe paBHBIX B Mupe cpeau TBJI o MOITHOCTH M 9KOHOMUYIHO-
ctu (B3nieTHass MorHocTh Oomee 11000 kBT, yaenbHbIi pacxon torumsa 0,28 kr/kBr-u). JIBurare-
nassvmu HK-12MB BHauasie 060opynoBany naccaxupckuii camonet Ty- 114, a mo3Hee — TpaHCTIOPTHBIH
camonieT AH-22, «AHTel», Ha KOTOPOM B OKTsA0pe 1967 r. ObLT MOAHST CaMblii OOJBIIION /I TOTO
BpeMeHu rpy3 (6onee 100 T Ha BbicoTy 7848 ™).

TBI AW-20 xoHcTtpykuumu A. I'. VBYeHKO, 3aJ0KEHHBII B OIBITHOE MPOU3BOACTBO
c 1956 r., nony4usn MIMUPOKOE MPUMEHEHHWE Ha BBICOKOIKOHOMHUYHBIX MACCAXKUPCKUX camoJeTax
Nn-18 u An-10, KOoTOphle BHECIIM OCHOBHOM BKJIaJ B oOecriedeHre peHTa0eIbHOCTH BO3IYILIHBIX
niepeBo3ok. Jpuratenr AUM-20 umen HauOOMBIINEA JJII CBOETO BPeMEHU MEXPEMOHTHBIA pecypc
(4000 4, a ornenpabie 3K3eMIUTAPHI 10 6000... 8000 1) ¥ BBICOKYI0 O€30TKa3HOCTh, JIOCTUTAIOIIYIO
YPOBHSI JTy4mux MupoBbix oopasioB [T/ nanHoro knacca. Ha 6a3ze apurarens AM-20 KOHCTpPyK-
TOPCKUM KOJUIEKTUBOM, pykoBoguMbIM A. I'. IBuenko, cozgan TBI AU-24, umeromuii mpumMepHO
B 1,7 pa3a MeHbIITyI0 MOIIIHOCTh U YCTAHOBJIEHHBI Ha camMoJieT AH-24, KOTOPBII JJO HACTOSIIETO Bpe-
MEHH BBIMOJTHSIET OCHOBHON 00BEM MACCAKUPCKUX MEPEBO30K HA MECTHBIX BO3/YIIHBIX JIMHUSX.

[NepeiM B Hammeii crpande cepuitabiv TP 6pu1 gBuratens [I-2011, co3mannsiii B 1960 . ion
pykoBoactoMm I1. A. ConoBbeBa a1 maccaxupckoro camosera Ty-124. B nanbHeiiiiieMm KOHCTPYK-
TOPCKUM KOJUIEKTUBOM, Bo3riasiisiembiM [1. A. ConoBbeBbiM, ioctpoens! TP [1-30, 1-30KIT u [I-
30KY, ycraHoBJIeHHbIE HA IIIMPOKO M3BecTHbIE camosneTsl Ty-134, Un-76 u Un-62M.

KomnexktuBoM renepanpHoro koHcrpykropa H. JI. KysneroBa B 60-X romax pa3paOoTaHbI
u nocrpoensl opuruHanbabie TPIJL cemeiictBa HK-8, mpumeHeHHbIe Ha CKOPOCTHBIX NACCAXKUPCKUX
camonerax 1n-62 u Ty-154, a noz:xe coznan TPIJAP HK-144 s cBepX3ByKOBOIo accaxupcKoro
camorneTa Ty-144 1 BbIITyIIeH BHICOKOHA/IEKHBIN JIByXKOHTYpHBIN aBuraresb HK-86, padoratommii
Ha IepBOM B Halllel ctpaHe aspodyce Nin-86.

Psn copeprienabix TP pa3spaboTaH B KOHCTPYKTOPCKOM O10po, Bo3rianisieMoM B. A. Jlota-
peBbiM. OHMM W3 TIepBBIX JBUratesiell 3toro koyutektuBa Ob1 TP AN-25, ycraHOBICHHBIN
Ha caMoJjieT MecTHbIX aBuayimHuid Sk-40. g maccaxupckoro camosera fk-42 M TpaHCIIOPTHOTO
AH-72 nion pykoBoactBoM B. A. JlotapeBa co3/iaH BhICOKOKOHOMUYHBIN 1 jierkuid TP ¢ 60ib-
10/ CTENEHBIO ABYX-KOHTYPHOCTH [I-36, KOTOpPBIi 10 KOHCTPYKTUBHOMY COBEPIIEHCTBY U YEJIbHBIM
rapaMeTpaM HaXOIUTCS Ha YPOBHE JIyUIIIMX MUPOBBIX 00pa3iioB coBpeMeHHbIX [ T]] qaHHOTO KIlacca.

JBurarens [1-36 ObLT BCECTOPOHHE MCCIIEIOBAH KaK MOJIENb MMOCTPOSHHOTO TMO3%Ke KPYITHOTO
TPOM J-18T c tsaroi 230 kH. Campbliii O0JIBITION A1 CBOETO BpeMeH! camosieT aH-124, «Pycman»,
OCHalleHHBIN yeTbippMs apuratensmu JI-18T, B aBrycre 1985r. yctaHOBUI MUPOBOI peKkopa rpy-
30MObEMHOCTH, TIOHSB Ipy3 Maccoit 6oree 171 T Ha Beicoty 10750 M. I'py3, nonusThIi «Pycna-
HOM», OoJiee ueM Ha 60 T peBbIIIAeT MPeIbIIYIINI PEKOP MUpa, YCTaHOBJICHHBIH B iekabpe 1984 r.
BoeHHO-TpaHcnopTHeIM camosietom CIIIA C-5A «I'snakcu». Beero Ha camonere An-124 3aperu-
crpupoBaHo (3a 1985 r.) 21 MupoBoe 1ocTHkKEHUE B MOJIETE.
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Tanbl pa3BUTHs, 00JacTH npuMeHeHns1 1 napametpbl I'T/1

Jlo KOHLIa BTOPOM MHUPOBOM BOWHBI MOHOIIOJILHOE TOJIOKEHUE KaK B BOEHHOU, TaK M B I'Pax-
JAHCKOM aBMALMM 3aHMMAJIM CUJIOBBIE YCTAHOBKM C TOPLIHEBBIMU ABUIaTEISIMU, WUCIIOIb3YEMbIMU
B Ka4ECTBE F€HEPATOPOB MOIIHOCTH, U BO3YIIIHBIMU BUHTAMM, BBHITIOJIHAIOIIUMU POJIb ABAKHUTEINIEH.
B nepuon MHTEHCMBHOTO pa3BUTHA MOPLIHEBBIX ABUraresier (mpumepHo 1910—1945 rr.)

B nepsom nokonenuu ['T]] npeo6naaaomuym TUIOM ObLT TYpOOpeaKTUBHBIN ABUTATElb, KOTO-
pblii coBMeCTUI B ce0e (PyHKLIMM FeHepaTopa MOLTHOCTH U JBUKUTENIS, OTPULIAsk BO3LYIIHBIA BUHT
KaK JBWXWTENb, UMEIOIIUI OrpaHUYEHHBIE CKOPOCTHBIE BO3MOXKHOCTM CKOPOCTM MCTEUEHMs rasa
u3 coruta TPJI B HECKOJIBKO pa3 MPeBBIIAIT CKOPOCTU BO3IYIIHBIX MacC, 0TOpachIBAEMBIX BUHTOM.

B npornecce 3BOMOLMOHHOIO pa3BUTHSA, NPOTEKAIOLIETO, B OCHOBHOM, I10 IIYTH YBEJIUYEHUS
TeMIIepaTyphl Tra3a nepen TypOWHOW M CTENeHW TOBBILICHUS JaBJeHHWs BO3[yXa B KOMIIpeccope
MOSIBWJIMCh TPYIHONPEOAOIMMbIE HEJOCTATKM TYpOOPEaKTHBHBIX JABUTraTesell CUIIBHO OrpaHUYMB-
e MX MPUMEHeHHe Ha caMoJieTax TpakaaHCKol aBuanu. OHM OOyCIIOBJIEHBI, B YACTHOCTH, TEM,
YTO MPOLIECCHI CKATUS M pacIIMpeHus: pabovero Tena B JIOMATOYHBIX MAIIMHAX TPOUCXOIAT ¢ OOJIb-
LIIMMHU MOTEPSMH, YEM B LWJIMHJApAX IMOPLIHEBOIO OBUTaTelis, W3-3a NEPETEKaHW! BO3/yXa U rasa
B 3a30pax MeXJYy POTOPOM M CTaTOPOM, MOBBIIEHHBIX NOTEPh Ha TPEHUE B BBICOKOCKOPOCTHOM
IOTOKE W T. I. TpygHOCTM OXJlakAeHUA 3EMEHTOB ropsyer yactu [T/ (B oCHOBHOM nerasnen
poTopa TypOMHBI) HAMHOTO CHMIKAIOT JOMYCTUMYIO TEMIepaTypy rasza Mo CPaBHEHUIO C JOCTUTHY-
TOI B MOPILIHEBBIX ABHUratensax. Bee ato genaer padouunii npouecc TPJL He cTo/b COBEPILEHHBIM,
a KII]I, coorBercTBeHHO, MeHbIIMM. 10 npunImny co3nanus taru TB/I orpuniaer TP/, B pe3ysbrare
YEro MPOUCXOAUT BO3BPAT K UCXOIHOU CXEME CUJIOBOM YCTAHOBKM «JIBUTATEJIb — BO3YIIHBIA BUHT>,
HO Ha 3HAYUTEJIbHO O0Jiee BHICOKOM YPOBHE Pa3BUTHUS, TaK KaK TypOOBHUHTOBOM JIBUraTesb HE UMEeT
TaKUX )KECTKMX BECOBBIX OIPaHMYEHMI 110 MOIIHOCTH, KaK MopuIHeBou [1]. ,

TypOoBUHTOBBIE JBUTATEM OOECHEUMIM BO3MOXKHOCTB CYIIECTBEHHOrO (IO CpPaBHEHHIO
C TIOPIITHEBBIMU) YBEJIMUEHUSI CKOPOCTH M TPY30MOABEMHOCTH CaMOJIETOB 33 CYET M30BITKA Pacrio-
JlaraeMoil MOIITHOCTH TIPH MaJIOil Macce KOHCTPYKLIMH M TIO3BOJIMUIM JOCTUYb OOJBINOI JAIBHOCTH
nosieta Onarogapsi BHICOKOM TOIUIMBHOW SKOHOMMYHOCTH, XapaKTEPHOW JJIsl CHUJIOBBIX YCTAHOBOK
C BO3JyLIHBIM BUHTOM.

Paspadorannbie TB]I mocaykuav OCHOBOH [Uisi co3naHusi BeproierHbix ['T]I, BbimonHse-
MBIX, KaK MPaBUJIO, 0e3 BCTPOSHHOTO PEAyKTOpa U C PACIIONOKEHHON Ha OTIEIbHOM Baly CBOOOJI-
HOM (CUJIOBOM) TypOMHOM, MCMONb3yeMOM AJisl MTPUBOJA HECYIIero BUHTA Yepe3 BHIHOCHOU penyK-
top. Takue ['T]] momyuynnu Ha3BaHUe TypOOBATbHBIX ABUrartesneit co ceodoaHoi Typounon (TBll).
3amMeHa UMU MOPIIHEBbIX ABUraTeJIed NMO3BOJIMIIA CYIIECTBEHHO MOBBICUTH MOIITHOCTh BEPTOJIETHBIX
CWJIOBBIX YCTAaHOBOK ITPU HE3HAYMTEJILHOM YBEJIMUYEHUH UX MACCHI M YBEJIMUUTD 32 CUET ITOTO IPy30-
MOABEMHOCTD BEPTOJIETOB.

Ilo mepe HakomieHns onbita npoexktupoBanus ['T]I nosgsuiack BO3MOXHOCTb CO3/IaHUS Ia30-
reHepaTopoB, HajiexxHO padotatonmx npu T=1500... 1650 K, u crenenu cxarus Bozayxa 20...30,
Y BBICOKOHATPY’KEHHBIX OTHOCTYIIEHYAThIX BEHTUJIATOPOB CO CBEPX3BYKOBBIM OOTEKAHHMEM JIOMATOK
CO CTENEHBIO ckaTusA paBHOU 1,4...1,6, 4TO MO3BOIMIIO IOBBICUTH CTeNEHb ABYXKOHTYpHOCTH I TP/]
10 6...8 ¥ CHU3UTh 3a CYET ITOro yAesbHbl pacxon Tormsa 10 0,032...0,038 kr/4 Ha B37€THOM
peKUMe ITPU OJHOBPEMEHHOM YMEHBIIEHUHN YIEJIBHOTO BECa. 1

Cronpb cymiecTBeHHOE YIydllleHHe TTapaMeTpoB JOCTUIHYTO OJarojapsi MIMPOKOMY IpHMeHe-
HUIO [BYX- U TPEXBaJIbHBIX cXeM, NOBbIEeHNI0 KIIJl y3710B KOHCTPYKTMBHBIMUA MEPOIPUATUAMM,
WCIIOJIb30BAHMI0 KOHBEKTHBHO-TUIEHOYHOTO OXJIAXKJEHHs JIONATOK TYpOWH, AalbHEHIeMy coBep-
LIEHCTBOBaHMIO MaTEPUAJIOB U TEXHOJIOTMYECKUX ITPOLIECCOB U T. II.

Hanbrenmee pazsutue [T/l mid caMoeToB rpaxIaHCKOM aBUALMK MPOTEKAET, B OCHOBHOM,
I10 Iy TH YJIYYIIEHHS UX TOIUIMBHOM SKOHOMUYHOCTU. Pe3epBbl 1)1 3TOro €CTh, B YaCTHOCTU [TOTOMY,
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yro cymectByionme JJTP]] ¢ 60bioi cTeneHpio IByXKOHTYPHOCTH ellie He JocTuriy ypoBHs TBJI
IO YJEJIBHOMY pacxoiy TOILIMBA. PauKalbHBIM CPEICTBOM YMEHBILEHUS YAEIbHOIO pacxoia ToI-
mBa [ITP]] siBnisieTcs aajipHeee yBeiMueH|e CTeneHy ABYXKOHTYPHOCTH, KOTOPOE, OHAKO, B paM-
Kax UX CXEMbI MOKET IPUBECTU K 3HAUYMTEIbHOMY BO3PACTAHUIO YIEJIBHOIO BECA, YTO HEIOIYCTUMO.
[TostoMy B Hacrosinee Bpemsi CO3[1aHbl U TPOXOAAT ONbITHYI0 N0BOAKY [T/l kauecTBEHHO HOBOrO
THUIIA — BAHTOBEHTUJIATOPHbIE ABuraresivd (TBB]I), B KOTOPBIX JBUKUTENIEM SIBJISIETCS BAHTOBEHTHIISI-
top (BB), nmpencrapnsiomuii co00i MasorabapuTHBINA BBICOKOHArPYKEHHBII MHOTOJIOTIACTHOW BO3-
AYIIHBIA BUHT U3MeHsieMoro mmara. JJuamerp BB npumepro Ha 40% meHbllie AuamMeTpa 0OBIYHOTO
BUHTA, MIO3TOMY OH MOXET JIOIYCTUTh OOJIBIIYI0 CKOPOCTh TosieTa (1o 850 KM/4) Mpu COXpaHEHUU
KIIJl Ha mpuemaemMoM ypoBHE.

VaenpHBIN pacxojl TOIIMBA BAHTOBEHTHJIATOPHBIX JIBUTATeNIel TOKEH ObITh HYke, ueM y TB/]
KJIACCUYECKOU CXEMBI, TaK KaK UX ra30reHepaTopbl UMEIOT (B COOTBETCTBUU C JOCTUTHYTHIM YPOBHEM
Pa3BUTHS) 3HAYUTEIIHHO OOJiee BHICOKKE TapaMeTpbl padoyero 1ukia 1 3¢ dexrusabiii KIT1. 3a cuer
npupocta ckopoctu nosera TBBJ] MoryT obecrieuuTs 111 cCaMOJIETOB YMEHbIIIEHHE Pacxojia TOIUINBA
Ha eIMHUILY TPAHCTIOPTHOW pabOTHI IMPUMEPHO Ha OfIHY TPETh MO CpaBHEHMIO ¢ yumumu TBII.

Bo3sHukinee nmpoTuBopeurie Mexay He0OXOAMMOCTHIO MOBBIIIEHUS TEMITEPATYPHI Ta3a U orpa-
HUYEHHBIMH IPOYHOCTHBIMH BO3MOKHOCTSIMU Ty pOWHBI ObLIIO pa3perieHo co3aanreM Ha ocHoBe TP ]
HOBOro Tuma razorypounHoro jasurateis (TPI®) ¢ momorpeBoM raza myTem CXKHUraHUs JAOTIOHU-
TEJILHOTO KOJIMYECTBA TOIUIMBA B CHELUATIBbHON KaMmepe cropanusi (popcakHOU Kamepe), pacrolio-
KEHHOW MeX Iy TYpOUHOIN U peaKTUBHBIM COILIOM.

[Tpu GONBIIMX TO3BYKOBBIX U OKOJIO3BYKOBBIX CKOPOCTSIX IieecooOpasHo nmpumensts TP/,
Bricokotemneparypusie TP/] Moryt obecrnieunTs Majible CBepX3ByKOBbIe CKOpocTH (10 MH=2,0) npu
BbIcOTax rnojera okoso 20 kM. [Tosnersl mpu ckopocTsix, cootBeTcTBYONMX MH= 2,0...3,5, Ha BbICO-
tax 710 30 km ocBoensl ¢ omornbio TPA® u ITPA®. [ansHeimuii nepexon K OOIbIINM CBEPX3BY-
KOBBIM M TUNEP3BYKOBBIM CKOpocTsiM (MH=6...8) BO3MOXeH ¢ MprMeHeHHeM TypOOIPSIMOTOYHBIX
U IpyruX KOMOMHMPOBAHHBIX JIBUTaTesIeH.

IlepcnektuBnl pazsutusa I'T /]

OnpepensionmiMu (pakTopaMu NEPCIEKTUBHOIO Pa3BUTHS TPAHCIIOPTHOM aBUAllMM, 110 MHE-
HUIO CHIELMAJICTOB, Oy/1yT COLMAIBHO-TICUXOJIOTMYECKUN U SKOHOMUUYECKUI (DaKTOPHI.

CormanbHO-TICMXOJIOTHYECKUil (haKTOp OOBeqUHSIET TaKve TpeOOBaHMs, KaK rapaHTus Oe3-
OIACHOCTH MOJIETOB, COKPAILEHUE BPEMEHH MepeIBIKEeH s, KOM(POPT, MUHUMaJIbHOE BO3EHCTBHE
Ha OKPYXAIOILYI0 cpely U Jp.

DKOHOMUYECKHUH (PaKTOp COEPKUT B cede CTpEMIIEHHE K CHUKEHUIO Ce0eCTOMMOCTH TIEPEBO-
30K, pocTy 3(p(PEKTUBHOCTH UCIIONB30BAHUSA BO3AYIIHBIX CYJOB, YMEHBIIEHUIO SKCILTyaTallMOHHBIX
3atpar u T 1. Ponp gBurareseil 31ech BecbMa BEJIMKA, TaK Kak, HaIlpUMep, JOJIs PacXOdOB Ha JKC-
IUTyaTalMI0 COBPEMEHHBIX 1M POKO(]IO3EISIKHBIX CaMOJIETOB, CBA3aHHAS C ABUTATENISIMU, COCTaBJISIET
40—50%. OcoOeHHO BEJNMKO 3HAUeHWe ABUTaTesiedl Uit MpoOIeMbl NOBbIIIeHUs 3((EKTUBHOCTH
UCIIO/Ib30BAaHUSA TOIIMBA, HA KOTOPYIO HaKOObIlee BIMSHUE OKa3bIBAET YIEIbHbIA Pacxoyl TOIJIMBA
Ha KpefcepcKoM pexXrMe IoJ1eTa. YMEHbIIEHUE KPeicepcKoro yiebHOro pacxo/a TOIUIMBa IPUBO-
JUT HE TOJIKO K HETTOCPE/ICTBEHHOMY YMEHBIIEHHIO IOTPEOHOr0 Ha MOJIET 3aaca TOIUIMBA, HO U K €10
JOTIONHUTEIFHOMY CHIKEHHMIO 32 CUYeT IPMMEHEHHsI 17151 O0JIErYeHHOrO caMoJIeTa JBUraTesieil MeHb-
LIEN TATH.
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KoHncTpykTuBHBIE B cliioBbIe cxembl I'T /1

KoHcTpykTHBHBIE CXeMbl aBHA/IBUTaTeJIel

KoHcTpyKTHBHAs cXeMa JaeT BO3MOKHOCTh MOJYYHUTh OOIlee MpPe/ICTaBIeHUEe O KOMIIOHOBKE
Y CWJIOBOM CXEME JABUIaTes, T. €. O B3aMMHOM PACIOJIOKEHUU U CBA3SIX €0 Y3JI0B, a TAKKE BBISIBUTD
HanboJsiee XapakTepHble 0COOEHHOCTH KOHCTPYKIIMM OCHOBHBIX 3JIEMEHTOB JIBUTATEIS.

KoHCTpyKTHBHBIE CXEMBI COBPEMEHHBIX JBUTaTeNIel Ype3BBIYAIHO Pa3HOOOPA3Hbl U OIpee-
JISTOTCS, ¢ OMHOW cTopoHsl, ThrioM ['T]I, a ¢ apyro# — ero 1eneBbM Ha3HaueHueM. Hambornee pac-
IIPOCTPaHEHa TaK Has3blBaeMasl IOCJIEIOBATENIbHAS CXEMA PACIIONIOKEHUs OCHOBHBIX Y3JIOB: BXO[-
HOTO YCTPOWCTBA, KOMITPECCOpa, KaMephl CrOpaHMs, ra30BOi TYpOMHBI M BBIXOTHOTO YCTPOWCTBA.
ITpy TakoM KOMIIOHOBKE JIBUKEHHE MTOTOKA B TpoToyHOM Yactu I'T/I coBepiiaercs ¢ HaMMEHbIIMMU
MOTEPSAMU, NTPAKTUYECKU BCE Y3JIbl ABUraTeIl UMEIOT OCECUMMETPUYHYIO CTPYKTYPY, YITPOILAIOLIYIO
TEXHOJIOTHIO MX W3IOTOBJIEHMS. JIBUraresb Ipu 3TOM OPUEHTUPOBAH B OCEBOM HAIIPABJIEHUH, YTO
o0Jierdaer ero pasMellieHue Ha BO3IYIIHOM CyIHE ¢ MUHHUMAJBbHBIM JIOOOBBIM COIPOTHBIICHUEM.
[TocnenHee 0OCTOATENBLCTBO UMEET OINpeAEsioliee 3HaUeHue npexae Bcero A mapuieBbix T
TP, TP, TB.

XapakrepHbiMu THIamu ['TJ] sBsI0TCA TypOOpEaKTHUBHBIE OHOKOHTYPHbIE, TYpOOBaIbHBIE
(B TOM 4HcCIe TypOOBHHTOBBIE) U TYpOOpEaKTHBHbBIC IBYXKOHTYpHbIe ABUrarenu. [locneqHue 3aHu-
MaloT MPOMEXKXYTOYHOE TIOJIOKEHHE MEX/Ty ABYMsI IEPBBIMH THITAMU U SIBJISIIOTCS] HAMOOJIee pacipo-
CTpaHEHHBIMU B TPaXkJaHCKOM aBHaly. Kpome Toro, Ha BO3QYIIHBIX CyAax IIMPOKOE NPUMEHEHNE
Hanw BCY, npexcrasisionye codoit Manoradaputhsie ['Tl pa3indyHOro Ha3HaYEeHHUS.

JIByXKoHTYpHBIe TypOopeakTuBHblie asuraresau (TP /1)

ITP]] — nHanbonee pacnipocrpanennsiii Tun I'TI B rpaxaanckoil aBuanmi. KoHCTpyKTHBHBIE
cxembl [ITP]l BecbMa pa3HOOOpa3Hbl, HO MIUPOKOE IPUMEHEHUE HAIILTH JIUIIh HEKOTOPhIe U3 HUX.

Kak u B cnydae TP/I, KOHCTpyKTHMBHAs cXxeMa ONpelesieHa Mpexkae BCEro YncjioM pOTOPOB.
JlBUraTenu co cpeiiHeil CTENEeHbI0 ABYXKOHTYPHOCTH (2...3), KaKk MPaBUJIO, BHIIIOJHSAIOT IBYXBaJIb-
HeiMu. Potop BJI — nByx- wim Tpexomnopsslid, potop HJI — Tpex- Wi 4eTblpeXONOpHBIi, MpUYeM
10 MEHBIIIEN Mepe OfiHa U3 orop BbinonHsAeTcs MexkBanbHoi. Mexay KHJL u KB]I pacnonaraercs
MePeXOAHBIN KOPITyC KOMIIPECCOPa, CITy KAl /17151 pa3MeIleHH s JIEMEHTOB OIOp, arperaToB U MpH-
BonoB kK HUM. KH]I siByisiercst 0OpraHO 00mmMm i1t 06ornx kKoHTypoB: KB]I pacnonaraercss BO BHYT-
peHHeM KoHType. B psaze cinyyaes aisa ontumuszaimu napamerpoB I TP/I yacts cryneneit KH]I pas-
MEIAeTCsl BO BHYyTPEHHEM KOHTYpe. Hapy KHblil KOHTYp KOHIIEHTPUYEH BHYTPEHHEMY U PacIONOKEeH
Bokpyr KB/I, kamepsl cropanusi ¥ TypOMHBI. B 3aBUCUMOCTH OT BHA BBIXOJHOTO YCTPOHCTBA BO3-
MOXHBbI 1B€ OCHOBHbIE cxembl [ITP]I: ¢ pa3ienbHbIM BBIXOJOM MTOTOKOB M CO CMEIIEHUEM MTOTOKOB.
Kawmepa cmerieHnsi HECKOJIBKO yiyuIllaeT yAebHbIE apaMeTpsl IBUTaTeNsl, MO3BOJISIET YIPOCTUTD
KOMIIOHOBKY peBepcuBHBIX ycTpoicTB. [lo 3roit npuumnne pis ATPIl paccmarpuBaemoro kiacca
XapaKTepHO MCOJIb30BaHNE CMECHTEINIbHBIX YCTPOUCTB. PeakTuBHOE como y mogoousix I TP/] nepe-
I'yJIMPyEMOE.

B nBurarensix ¢ GoJbIION CTENEHBIO IBYXKOHTYPHOCTH S ... 811 Oosee) MpUMEHSIOTCS KaK JIBYX-,
TaK W TpexBajibHBIC cxeMbl. [lepBble 00MagaloT OOJlee MPOCTON KOHCTPYKIMEH, HO TPeOyIOT MOIII-
HOM MeXaHM3alli KOMITpeccopa JUIsi oOecreueHnsi HeOOXOAUMOM Tra30IMHAMUYECKON YCTOMYMBO-
cru. TpexBasibHas1 cxema Oosiee crnoxHa, Ho Takue JJTP]l o6nagaot qydmmmu SKCIUTyaTalliOHHBIMA
XapakTepucTukaMu. [IpuMeHeHne IBYXOMOPHBIX POTOPOB [UIsl BCEX KACKAZOB YIPOILAET KOMIIO-
HOBKY apuratesns. ['T]] moqoOHoro Tumna uMeroT, Kak MpaBiio, YKOPOYEHHBIN HapyKHBIN KOHTYP, T. €.
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otHocsTcs K JITP]I ¢ pa3aenbHbIM BBIXOJOM MOTOKOB. DTO CBS3AHO C TEM, YTO IMTPEUMYIIECTBA CXEMBI
C HeperyJaMpyeMbIM CMEIIEHUEM MIOTOKOB HE BCErAa OIPABIBIBAOTCA YCJIOKHEHUEM KOHCTPYKLIAU
u yBesueHreM Maccel I'T]I. Pa3fesibHblid BBIXO IOTOKOB JIA€T TaK ke BOZMOKHOCTb CO3J1aTh «XOJIO-
HOE» PEBEPCUBHOE YCTPOMCTBO B HAPYKHOM KOHTYpe. (

TypooBaabHbIe JBUTaTEIH
1 BCIIOMOTaTeJibHble CHJIOBbIE€ YCTAHOBKU

TypOoBasbHble ABUraTeM NpeacTapisior coooi ['T/I, B KOTOphIX npeodiaaarommas A051s1 SHep-
TMH CTOpaHHUsl TOIUIMBA MpeodpasyeTcsi B paOOTy Ha BBIXOTHOM Bally, MCIIONB3YEMYIO B BEpTOJIET-
HbIX [Tl 115 mpruBOAa Hecyliux, a B TYpOOBUHTOBBIX JABUTATEJISAX-TAHYILMX BO3AYIIHBIX BUHTOB.
Takum 00pa3oM, KpoMe JIEMEHTOB, XapakTepHbIX 1151 Bcex TunoB ['T]I, TypOoBanbHbIe 1BUraTenu
BKJIIOYAIOT PEAYKTOP U BO3IYILHbIA BUHT. PacronoxeHne nocieJHuX OTHOCUTEIBHO Ty POOKOMITpEC-
copa 1 orpeziesisieT 0COOEHHOCTH KOHCTPYKTHBHBIX CXeM STUX THUIIOB iBUratesneil. [Ipocreiinyio KOH-
CTPYKLIMIO UMeeT onHOBajbHBIN TBJl ¢ omHMM BO31yIIHBIM BUHTOM. Ero KOHCTpyKTMBHas cxema
oTnvaercs ot cxeMsl TP/l yBelmueHHBIM YMCIIOM CTyIIeHel TypOUHBI U 00Jiee IPOCTHIM BHIXOAHBIM
YCTPOICTBOM, TaK Kak OHO citykuT B TB]I suiib 4151 oTBOJA ra3oB B aTMocepy 6e3 CyIeCTBEHHOTO
npeoOpa3oBaHMsI SHEPIUU.

[Mepenaua MOITHOCTH OT TYpOMHBI K BUHTY OCYILECTBIIsIeTcs: yepe3 peaykrop. Hambonee pac-
NPOCTpaHeHa cXeMa BCTPOEHHOro peaykropa. OH pacronaraetcss OObIYHO B MEpeJHel YacTu JBU-
raress U COCTaBJISAET C HUM €JUHOE LIEJIOE B CUJIOBOM OTHOLIEHUM. [IBUraTenb MMEET B 9TOM CIly-
yae crelMaJIbHBIN y3es — JOOOBOM KapTep, B KOTOPOM PacIiofaraloTcsi KaHalbl BXOAHOIO YCTPOMCTBA
(OIHOBPEMEHHO OH MCHOJIB3YETCA U1 pa3MEIEHUs arperaTtoB U NpUBOJOB K HUM). Penykrop kpe-
IIUTCS K NepeJHell YyacTu JIOOOBOro Kaprepa. B KadecTBe peayKTOpOB NMPUMEHSIOTCS B OCHOBHOM
IJIaHETApPHBIE MEXaHU3MBI C JBYXBEHEUHBIMU CATEJUIMTAMU WM 3aMKHYTbIE IIAHETAPHBIE NTEPEAAYN.
Pexe ucnonb3yoTcs JByXCTyNEHUAThIE IIPOCTBIE PELYKTOPHI.

Tax e pasHoOOpa3Hbl M KOHCTpYKTUBHBIE cXeMbl BCY . Bo-niepBbIX, OHM OITpe/iesIeHbl uX Iieie-
BbIM HazHaueHueM. BCY wucnone3yercss B kKauecTBe TypOOKOMITPECCOPHOIO CTapTepa, reHeparopa
CKaTOro BO3/yXa WM TypOOTreHepaTOpHOi ycTaHOBKH. B rocnenee BpeMst (0COOSHHO Py OOIBIIIOM
YuCIie IBUraTesieil) Ha caMoseTax MCroib3yloTest MHorouesnessie BCY, obecrieunBaroniyie He TOIbKO
3aIlyCK OCHOBHBIX JBHTaTeJIell, HO M KOHJUIIMOHMPOBAaHKE MACCaKUPCKUX KaOMH Ha CTOSTHKE, THTa-
HUE JIEKTPOCUCTEM BO3AYILHOIO CY[IHA KaK Ha 3€MJIE, TAK U B TIOJIETE, & UHOTA U HEKOTOPBIE Apyrye
pyHKIIN.

I'T/1 umeet 1ieHTpOOEKHBIN KOMITPECCOP, IIEHTPOCTPEMHUTEIBHYIO Ta30BYI0 TYpPOUHY U IPOTH-
BOTOYHYIO KaMepy cropaHusi. BbIXoqHOE YCTpOWCTBO BBIIOJIHSET POJIb MPOCTEHILIEro Tenjao0OMeH-
HUKa. POTOpBI TypOMHBI U KOMIIpEccopa COeIMHEHbI BaJIOM-PECCOPOi M PACHOJIOKEHBI B KECTKOM
KOJIbLIEBOM Kopiyce, oOpasyiomiem cuioBoil kapkac ['TII. B BCY npegycmorpeHsl oTOOp cxaToro
BO3/yXa M3 IIOJIOCTA MEXJy KOMIIPECCOPOM M KaMepou cropaHus (mjis 3amycka mapiueBbix I'TJI
Y KOH/IMIIMOHUPOBAHUS) U OTOOP MOIIHOCTH Ha TeHepaTop, 00ECTIeUnBAIOIINIA MTUTAaHKE IEKTPOCH-
CTEMBI CaMoOJIETa.
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CuiioBbie cxembl I'T /1

CuioBble cXxeMbI POTOPOB

B coBpemennsbix I'T/l, kak MoKa3aHO IIPU aHAJIM3€ KOHCTPYKTHUBHBIX CXEM, UIMEETCS OT OfIHOTO
10 TpeX MEXaHWYECKU He CBSI3aHHBIX Meky cOO0i poTopoB. POTOpHI TypOOKOMIIpECCOPOB COCTOAT
U3 paboumx KoJec KOMITpeccopa M TypOMHBI, COSJUHEHHBIX BaJIOM; POTOPBI CBOOOIHBIX TYpOWH
BKJIIOYAIOT CUCTEMY BAJIOB, COSAMHSIOMNX TypOMHBI C XOI0BOM YacThio peayKTopa. B 3aBrcuMoctn
oT KoMIIoHOBKU [T I mprMeHSI0TCS CXeMBI ¢ KOAKCHAIbHBIMU BaJIAMU WJIM Pa3/Ie/IbHBIM PACIIONIOKE-
HUEM COEJJMHUTENIbHBIX BAJIOB.

B 3aBrcHMMOCTH OT YHMCIIa OMOP Pa3IMyaloT ABYX-, TPEX- U YETHIPEXONOPHBIE POTOPBI

Potopbl TypOMHBI 1 KOMITpECCOpa COEAUHSIIOTCS B JBYXOINEPHOM CXEMe KECTKO.

Cxema TpeXOHOpHBIX POTOPOB MOy4riIa Oojee MUPOKOoe pacipocTpaHeHue B atom ciyuae
POTOp KOMITpECCcOpa YCTAHOBJIEH Ha Ba, @ POTOP TypOUHbBI — HA OJMH MOIIIMIHUK (BTOPHIM CBOMM
KOHLIOM OH OMUpaeTcst Ha poTop Komrpeccopa) CoeuHeHrne poTOpoB TypOMHBI ¥ KOMITPECCOpa OCY-
IIECTBJISIETCS COEAMHUTENILHON My(PTOM, 0OecrneurBaloIlei nepegady KpyTAIIEro MOMEHTa, a TaKkxke
OCEBOH U PaInaJIbHOM CUJI B YCIIOBUSIX HECOOCHOCTH POTOPOB.

CuJjioBble cXeMbl CTaTOPOB

CunoBast cxema crartopa (KopIyca) MpecTaBisieT COO0M CHCTeMY CBSI3AHHBIX HETIOJABHKHBIX
y3JI0B, KOTOpasi BOCHPUHUMAET Harpy3KH, JEUCTBYIOIIME B JBUTraTese, U repeaeT uX paBHOACHCTBY-
IolIMe Yepe3 y3JIbl MOABECKU Ha BO3AYIIHOE CYqHO. CHIIOBOM KOPITYC ABUTATENSI COCTOUT U3 HECKOJIb-
KHX ONOp (Ha KOTOpbIE MEepealoTcsi HArpy3KU OT TMOANIMITHUKOB POTOPOB), COCAMHEHHBIX MEKLy
co00ii KOopIycaMy KOMITPECCOPOB, KaMephbl CrOpaHusi, TYpOMHBI M Hapy:kHOro kKoHtypa (B ITP[I).
K HeMy mpricoeMHSIIOTCS 3IeMEHThl BXOJHOTO U BBIXOJHOTO YCTPOWCTB (€CJM OHHM HE BBHITIOJTHEHbI
B BHUJIe OTJEJbHBIX Y3JI0B CO CBOMMH 3JIEMEHTaMH KpPEIUIeHHsI K BO3IYIIHOMY CYAHY), a TaKke
KOPOOKHM MTPUBOJIOB U arperaThl.

Crarop aBuraressi JI0JKeH 0071a1aTh HEOOXOAMMON MPOYHOCTHIO U KECTKOCTHIO TP MHUHU-
MaJTbHBIX TabapuTax M Macce.

Kraccudukarmio CuioBbIX ¢XeM CTaTOPOB MOXHO ITPOBECTH B 3aBUCMMOCTH OT CIIOCOOOB CHJIO-
BOW CBSI3U MEXKAY TYPOMHOW M KOMITIPECCOPOM.

Cxema c BHYTpEHHEN CUJIOBOW CBSI3bIO XapaKTEpU3YETCsl TEM, YTO COEIMHEHUE CTaTOPOB Typ-
OVHBI 1 KOMITPECCcOpa OCYIIECTBIISIETCS C TOMOIIIBIO BHYTPEHHEN CTEHKH KOPITyca KaMephbl CTOPaHHUS.

Cxema c BHEIITHEH CHJIOBOM CBSI3bIO OTIIMYAETCS TEM, UTO COETMHEHHE CTATOPOB KOMITpECCopa
Y TypOHMHBI OCYIIECTBIISIETCS] HAPYKHBIM KOPITyCOM Kamephl cropanusi. [locieanuii, Gnarogaps 60I1b-
IeMY TUaMETPY, OKa3bIBAETCS IOCTATOUHO KECTKUM IPY CPABHUTENILHO MAJIOW Macce U Oosiee mpo-
CTOW KOHCTPYKIIMH.

IloaBecka aBuraTeJsi K BO3JYITHOMY CYIHY

IlonBecka nBurartesns OCYHIECTBIIACTCA € TMNMOMOINBIO CICHUAIIBHBIX Y3JI0B, MOHTUPYEMBIX
Ha KOpIyce NBUTATCIIA, U TOOAMOTOPHLIX paM, OTHOCAIMIUXCA K KOHCTPYKIIUU BO3AYIIHOI'O CyIHA.
V35b1 KPCIUICHUSA OBUTATECIIA HAIPYKAOTCA cHJIon TATA, CWJIAMU UHEPIHWU U OJPYTUMU CBO6OI[HBIMI/I
CUJIaMM U MOMeHTaMmu. B TBH K HUM OTHOCATCA MPEKIAC BCETO MOMCHTHI, 06YCJ'IOBJ'ICHHLIC peaKL[HefI
BO3AYIIHOI'O BUHTA.
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JlBurarenb Kpemnurcs K BO3AYLUIHOMY CyAHY, Kak MPaBUiIo, B ABYX ILIOCKOCTAX. ITnockocts,
B KOTOPOI OCYILECTBJISIETCS MEpeAadya CUIIbl TATWM, HOCUT Ha3BaHWE OCHOBHOW. Bropas miockoctb
TMOJIBECKM COOTBETCTBEHHO Ha3bIBAETCS JOTOHUTEIBHOM WIIM BCIIOMOraTeIbHON. B 00enx rmiocko-
CTSIX KpeIUleHusI HeOOXOIMMO 00eclieunTh CBOOOJHBIE TeMIiepaTypHble paciupenus kopryca ['T]I
B paJuaJibHOM HAIpaBJIEHUM, @ BO BCIOMOIATEJbHOW IUIOCKOCTU — JOMNOJHHUTEIBHO U B OCEBOM
HaIPAaBJICHUH.

OcHOBHas TJIOCKOCTb MOABECKM OOBIYHO pacroiaraeTcst BO3MOKHO OJIMKe K LIEHTPY Macc JIBU-
rateJis, JONOJTHUTEbHASL — KaK MOXHO JaJIbILIE OT NEPBO.
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Komnpeccop

KoMnoHOBKH 0CeBbIX KOMIIPECCOPOB

Komnpeccop, sBisisich OIHUM U3 OCHOBHBIX y3710B [ 'T /I, BO MHOrOM OIpeienisieT KOHCTPYyKTUB-
HOE€ COBEPILIEHCTBO [IBUTATENIS B LIEJIOM, €r0 SKOHOMUYHOCTh U HAJIEKHOCTb.

Kak u3BecTHO M3 TEOpUM AaBHALIMOHHBIX ABUraresieyd, 10 HaIPaBJIEHUIO JBUKEHHUS BO3IyXa
B [IPOTOYHOM YaCTH KOMITPECCOPHI JEJISATCS Ha IEHTPOOE KHbIE, OCEBbIe U aroHasbHbie. [IpruMeHsioT
TaKke KOMOMHUPOBAHHbIE CXEMbI KOMITPECCOPOB, HAPUMEP, OCELIEHTPOOEKHBIE, AUArOHAILHO-0Ce-
BbIE U JIp.

KoHCTpyKTHBHBIE KOMIIOHOBKM KOMITpeccopoB 3aBUCAT OT Tuma ['T/l, morpeGHOI cTeneHu
TMOBBIIIEHUSI JABJIEHUS, CTENIEHU JBYXKOHTYPHOCTH U APYrux napameTpoB. OHU XapaKTepU3yTCs
YUCJIOM POTOPOB M CTyHEHEeH, (POPMOM MPOTOYHOM YaCTH, YUCIOM U PACIIOJIOKEHUEM OIOp, KOH-
CTPYKTUBHBIMH THUIIAMU POTOPOB U CTaTOPOB.

st TP vt TB]I Masibix TST ¥ MOIITHOCTEH, UMEIOIINX HU3KKE MapaMeTphl padodvero mporiecca
(crenenp cxarud = 6...8, T*=1150...1250 KnpumeHA10T OqHOKACKaAHbIE KOMIIPECCOPHI B KOTOPBIX
4KCIIo cTyreHel He npebiiaet §...10. POTopbl Takux KOMIpPeccopoB OOBIYHO BHIMOIHSIOT MO ABY-
XOnopHo# cxeme. IIpoTouHy10 YacTh UCMIONB3YIOT C TOCTOSIHHBIM HAPYKHBIM AUAMETPOM, IPU KOTO-
POM KOpITyC MMeeT MPOCTYIO B U3TOTOBJIEHUH IIMIIMHIPUUYECKYIO0 (DOpPMY, a MOCIeAHNE CTYNIeHH, Oa-
rofapsi BO3pacTaHUIO CPEIHEro AuameTpa, 00NaJaioT I0CTATOYHO BHICOKOW HAMTOPHOCTHIO. 1 ),

B I'T/ ¢ ymepennbiMu nnapameTpamu (crenensio cxkarus = 10...15, T* =1250...1350 u oTtHO-
CUTEJIBHO BBICOKMMHU TapameTpamu (creneHblo cxkarus = 15...25, T* =1450... 1550 napamer-
paMu padoyero mpoiiecca MPUMEHSIIOT JBYXKACKaHble KOMIIPECCOPBI C HE3aBUCHMBIMU MIPUBOAAMU
OT OT/IENIbHBIX TYPOHH, 00JIa/IaiolIie MOBBINEHHBIME IO CPABHEHUIO C OJIHOKACKAJIHBIMHU CXeMaMU
3arnacamu ra3ofMHamMu4eckon ycromuuBocTd. B ykazannbix tunax ['TI KH]I umeroTr ot yerbipex
710 IeCTH CTyTeHew, a umcio cryneneit KBl nocruraer 6...8 u 6onee. | K) K.)

TpexkackagHbie KoMITpeccopsl Ucnonb3yloT B TP/IJL ¢ G0MbIIoN CTeneHblo AByXKOHTYPHOCTH
(m=4...8) npu crenenu cxatusi = 20...30 u Bbimie. Bentunsarops! Takux TPl 0OBIYHO BHIONHSIOT
OJHOCTYIIEHYATHIMM CBEPX3BYKOBBIMU CO CTEIIEHBIO MOBbIIEHUS naBieHus = 1,4...1,6 (1o 1,8).

PoTopsl 0ceBbIX KOMIIPECCOPOB

Porop — 310 Bpamawomascs yactb komnpeccopa. OH BKJIoUaeT B ceOsl ClIelyIoIue JIeMEHTHI:
paboure JonaTKu; JUCKU (Wi OapabaH), Ha KOTOPBIX 3aKpervieHbl paboure JIONATKU; Bl WM
ardsl, C TOMOIIBIO KOTOPBIX POTOP OMUPAETCS Yepe3 MOALUIMITHUKY Ha CUJIOBOM KOPITYC JBUTATEIs;
9MIEMEHTHI KPETUICHUS ICKOB MEXK1y COOOM M IMCKOB C BAJIOM WJIU HaripaMu.

B Hacrosiiee BpeMst pa3inyaioT TP KOHCTPYKTUBHBIX THIIA POTOPOB: OapadaHHbIE, IUCKOBBIC
U cMelaHHble (6apaOaHHO-IUCKOBBIE).

JIMCKOBBIIT pOTOP COCTOMT U3 OTIEIBHBIX OOJIOMAUYEHHBIX IUCKOB COSTMHEHHBIX CBOUMH CTYIIHU-
[IAMU C OOIIMM BaJIOM KOTOPBIH CITYXHT /151 IepeIauyl KPYTSIIEro MOMEHTA Ha IVICKU M pa3MeIleHUS
MOIIUITHUKOB orop. Kaxaplil AUCK MMeeT HapyKHbIH 00071 ISl KPETUICHHsI JIONATOK, IEHTPAJIbHYIO
YTOJIILEHHYIO YacTh — CTYNUILY JJIs1 COSAMHEHHUSI C BAJIOM M CPEJHIOI0 TOHKYIO YacTh — MOJIOTHO. , ,

PaGoure nonatku sIBJISIIOTCS TJIABHBIMH 3JIEMEHTaMH POTOpa Komrpeccopa. B Mesxionarou-
HBIX KaHajlax pabouuXx KOJecC MPOMCXOAUT MpeoOpa3oBaHue padOThl BpallleHUs] pOTOpa B KUHETH-
YECKYI0 SHEPTUI0 JBWKEHUS BO3/1yXa U OJHOBPEMEHHO B MOTEHIMAIBHYIO SHEPIUI0 €ro JaBJICHUS.
Bce ocrasnbHble 3/1eMeHThl KOHCTPYKIIMH POTOpa CITYKaT TOJBKO JJIsl Iepeiayd MeXaHHYeCKON SHep-
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T'UU K paboduM JIOTATKaM C 11eJIbI0 COOOIIEHNUSI UM OKPYKHOTO TepeMeleHus] B IPOTOYHON YacTH
C 3aJIaHHOU CKOPOCTBIO.

B mpocreiiem ciaydae pabouast JioraTka COCTOUT U3 MPOMIIIMPOBAHHON YacTU-TIepa U XBO-
CTOBHMKA, IMPEAHA3HAYEHHOTO ISl KPEeIUIeHUs JIOATKU B JMCKe Wik OapabaHe. Bo mHorux ciy-
yasix JIONATKU UMEIOT TaKKe MOJKU XBOCTOBUKOB, UCIIOJIb3yeMble AJis1 (POPMUPOBAHUS BHYTPEHHEN
MOBEPXHOCTY MPOTOYHOM YacTH padodero Kosueca.

s noBsitienust KIJL ctynenu nepo jionarku TiaTeabHO NpodrIMpyloT B ITPoLiecce MPoeK-
TUPOBAHMSI U M3TOTOBJICHUsI. JIMHENHbIE U YIJIOBBIE pa3Mephbl BHIEPKUBAIOT C OOJIBIION CTENEHbIO
TOYHOCTH.

[NoBepxHOCTD Tiepa 00padaTHIBAIOT JI0 BHICOKOW YUCTOTHI C LIEJIbI0 YMEHBILICHHUST THpaBInye-
CKUX [OTEPH Y MOBBIIIEHUS YCTAJIOCTHOM TPOYHOCTH JionaTku. [lepexoas! oT niepa K. XBOCTOBUKY WJIH
€ro MOJIKE BHITOTHSIOT C TUIABHBIMU OKPYIJIEHUSMM [1s1 CHUKEHUSI KOHIIEHTPALK HaIpsKEHUH.

Kpemnnenne paboumnx sonatok Haubosee 4acTo OCYIECTBIISIOT C TIOMOIIBIO XBOCTOBUKOB THITA
«JIACTOYKUH XBOCT», YCTAHABJIMBAEMBIX B IPOIOJIbHbIE TPATICIIMEBUIHBIE MTA3bl 0O0OB TUCKOB.

MaccusHble onatku BeHTuIsitopoB I TP]] nHorma Kpernsr B MpogoibHBIX Ma3ax 000d0B IHcC-
KOB C TIOMOIIIBI0 XBOCTOBMKOB €JI04HOro Tumna Takoe KperuieHue oOagaeT MOBBIIIEHHOH, 0 CpaB-
HEHUIO C JPYTMMH TUIIaMH KPEIUIeHUH, HeCyIel CIOCOOHOCTHIO U TIO3BOJISIET Pa3MECTHTh Ha 000/1e
OoJIbIIIee YUCIIO JIOMATOK. .

JlJ1s1 IOBBIILIEHUS KECTKOCTU JUIMHHBIX Jionatok BeHTwIsiTopoB I TP/I u nemngupoBanus ux
KoJIe0aHMil Ha MPO(UILHON YacTH JIOTIATOK BBIMOJHSIOT aHTUBUOPAMOHHBIE TIOJIKUMEKIY KOTO-
pbIMU B paboueM KoJiece OCYIIECTBIISIOT IJIOTHBIN KOHTAKT. [leMriprpoBanue KonedaHuii odecrieun-
BAETCA CWJIAMH TPEHUS, BOZHUKAIOIIMMHU B 30HAX KOHTAKTA ITOJIOK. ,

CraTopbl 0ceBbIX KOMIIPECCOPOB

Crarop — 9T0 HENOJABMKHAsA YacTb KOMITpeccopa. B ero cocraB BXOAAT ciieyloliye OCHOBHBIE
3JIEMEHTBI: HalpaBJISIOLIME aniaparsl; KOPIYC KOMIIPECCOPa, COCTOSAIIMI U3 KOPITyCOB HAIPABJISIIO-
IIMX aIapaToB U KOPITYCOB OMOP; BXOAHBIE HAIIPABJISIOLIME U CIPAMIISIOIIUE alNapaThl; pa3nyHble
000JIOUKOBBIE KOHCTPYKIIMH, HATPUMEP KOK JBUTATeNsl, 000IOYKHM HAPYKHOTO KOHTYpa M MpoY.

Hanpapnsiomue anmapars! (HA) ycraHaBmBaiot 3a pabouMMu KoJlecaMu [Tl YaCTUYHOM pac-
KPYTKH MOTOKA BO3/1yXa U JIAJIbHEHILIErO MOBBILIEHUS ero AaBieHus B 1U(Py30pHBIX MEXKIIONATOY-
HBIX KaHaJaX 3a CYET CHUKEHHS CKOPOCTHU MOTOKA B aOCOJIIOTHOM JABUKEHUU.

Bxonnble Harpassiomue annapatsl (BHA) ycranapnuBaior nepe pabourMMu Kojiecamu rep-
BBIX CTYyIIEHEH [1s1 IpeJBapUTEIbHOM 3aKPYTKH BO3/1yXa OOBIUHO IO HAIIPABJICHUIO BPAILIEHU S pOTOPa
C LIeJIbI0 CHM)KEHUSI OTHOCUTEJIBHOIM CKOPOCTH NOTOKA B paboueM Kosiece. Mesk/I0naToYHble KaHaJIbl
BHA npodumipyoT KoH(pY30pHBIME. B HUX pOMCXOOUT yBeIMYeHe a0COTIOTHOM CKOPOCTH ITOTOKA
Y €r0 KUHETUYECKOW SHEPTUn

Jlonatku BHA yacTto BBINOJHSAIOT ¢ 000rpeBaeMbIMU BXOJHBIMU KPOMKAaMH, BO BHYTPEHHUE
MOJIOCTU KOTOPBIX MOIBOAAT IOpAYM BO3QYyX OT MOCJIETHUX CTyNEeHed Komrmpeccopa AJsl IpeloT-
BpaleHus o0JiejeHeHns1 KpOMOK. [IpUMeHSIOT Takke U1 3TOM LeJIH IyCTOTeJIbIe JIONATKU CO BCTaB-
HBIMU JIepJIeKTOpaMH, 0OecTieuyrBaoIMMU 3(h(OEKTUBHBIN MOJOTPEB JIOMATOK MPU HEOOJBIINX pac-
X0Z1ax BO3/yXa.

Crnpsamustomue anmnapatsl (CA) ycTaHaBIMBAIOT B HEKOTOPBIX KOMIIPECCOpax 3a HaIlpaBJIsio-
VMU anmapaTamMmu MOCIeHUX CTyIEHEN C 1eJbI0 TIOJHOM PpacKpPyTKH BO3AYILIHOTO MOTOKA.

B kopmyce 11060i#1 oropsl Komripeccopa (paBHO Kak U TYpOMHBI) MOKHO BBIIEJIUTh TPH Xapak-
TEPHBIX I'PYMIIbl JIEMEHTOB: BHYTPEHHEE KOJIbLO, B KOTOPOM pa3MellleH y3es MOALIMITHUKA; HApyK-
HOE KOJIbLIO, HEOOXOMMOE J1JI51 COEAMHEHHs1 KOpITyca OIOpbl C APYTUMHM YaCTSIMU CUIJIOBOTO KOpITyca
ABUTATEJsl; paJUalbHble CUIIOBBIE JIEMEHThI COEIMHAIONINE MEXy cOOOM BbIILIEHA3BaHHBIE KOJIbLIA,
B pe3yJ/ibTaTe 4ero o0pasyercs KecTKkasi OcCeCMMMETPUYHast KOJIbLIEBast pama. ,
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CymectBenHoe BiusiHue Ha KITI kommpeccopa oka3bIBaeT BeJIMUYMHA PaMaIbHOTO 3a30pa
ME>X/1y KOHIIEBBIMH MPOUIIMH paObOUMX JIONATOK U 3JleMeHTaMu kopiryca HA, yepe3 KoTopblii Ipo-
MCXOJUT HETIPOM3BOAUTEILHOE MepeTeKaHre BO3/IyXa CO CTOPOHBI BBIXOA M3 pabouero Kojeca Ha ero
BXO[I ITO]T IGMCTBUEM Pa3HOCTH JaBJIeHUI. YBeInYeHre OTHOCUTEIBHOTO PaANaIbHOrO 3a30pa (OTHO-
LIEHUs1 3a30pa K BBICOTE JIONATOK ) BO BcexX cTyneHsx Ha 1% npusonut k ymenbienuio KITJI komnpec-
copa Ha 3%, 4TO COMPOBOXK/AAETCsI BO3pacTaHheM yjeabHoro pacxopa Tormsa 10 10%. [lostomy
BEJIMYMHY PaIMAIBHOTO 3a30pa HEOOXOIUMO YMEHBIIATh JI0 MPEAETbHO BOZMOKHOTO 3HAUSHUS

B miporiecce paGoThl ABUTATENSI BETMUYMHA OTHOCUTEIBHOTO PAMAIIBHOTO 3a30pa M3MEHSIETCS
B IIMPOKMX Mpeiesiax Moj ASUCTBUEM IKCIUTyaTallMOHHBIX HArpy30K M TEMIIEPATYP, BbI3bIBAIOIIUX
BOZHMKHOBEHHUE CWJIOBBIX U TEPMUYECKUX AedopMaluil cTatopa U poTopa. Tak, Hampumep, Ipu
3amycKe U JIIOObIX Mepexo/iax JABUTATelIsl Ha TOBIIIEHHbIE PeXUMBI MEHEe MACCHUBHBIN KOPITYC KOM-
npeccopa HarpeBaercs 10 6osee BHICOKMX TEMIIEpaTyp, YeM poTop, MO3TOMY paiualibHble TeMIlepa-
TypHBbIE iehopMaliuK CTaTopa, CyMMHUPYSCh ¢ IehOpMAIUSAMEI OT N30BITOYHOTO BHYTPEHHETO JIaB-
JIeHUs1 BO3/1yXa, IPUBOJSAT K CYLIECTBEHHOMY YBEJIMYEHUIO pajuajibHOro 3a3opa. Ha kpeiicepckux
peKUMax ITOT 3a30p Takxke OoJbllle, YeM Ha HepaOoTaoieM Apurartese. [Ipy BEIKJIIOUCHUN JJBUTA-
Tessl (0OCOOEHHO B YCIOBUSIX HU3KMX TEMIIEpaTyp aTMOC(EpHOro BO3AyXa Ha 3eMJyie UM B TIOJIETe)
KOPITyC OXJIaXJaeTCsl 3HAUMTENIBHO ObICTpEe POTOpa, YTO COMPOBOXAAETCS PE3KMM yMEHBIIIEHUEM
TEMIIEPaTypbl ra30B (BO3MOXKHO JI0 HYJIsI M HUKE), KOTOPOE MOXET BbI3BATh 3aKJIMHUBAHUE POTOPA
B CTaTope, paspylleHre padovnx JOMaToK H T. II.

JI71st mpeioTBpalleHnst pa3pylieHus: padovrX JIOMATOK B CIyvae UX KacaHus O KOPITC Ha BHYT-
PEHHIOI TIOBEPXHOCTh IEMEHTOB Kopryca HA HaHOCAT MSArkoe NMOKpbITHE TOMLUHOMN 1...3 MM,
KOTOpOE HA3bIBAIOT YIUIOTHUTENBHBIM ciioeM. [Ipy yMeHbIlleHur 3a30pa 10 HyJsl ¥ HUKe pabouue
JIONATKH JIETKO CPe3aloT YacThb ITOTO CJIOSl, HE MOoJIyyasi MOBPEXKACHUI.

B cocraB yrmioTHUTEIBHOTO CJ10s1 BXOIAT CJIEAYIOIIMe MaTepUatbl: TpaduT, TaabK, acOecT, ao-
MUHUEBBIY OPOIIOK U IPYTYe KOMIIOHEHTHI. 13 yKa3aHHBIX MaTepHUasIoB U CIIEIIAJIbHBIX JJAKOB U3I0-
TaBJIMBAIOT MACTY, KOTOPAs IO COCTABY JOJIKHA OBITh PA3IMYHON 115 IEPBBIX U MOCIEIHUX CTYTICHEH
B CBSI3U C Pa3IMYHBIMU TEMIIEPATYPHBIMU ycnoBUAMMU. [TacTy HaHOCAT Ha cieMaIbHO MOATOTOBJIEH-
HYIO [IIEPOXOBATYI0 TIOBEPXHOCTh B KOJIBIIEBbIE PACTOUKH Kopiryca HA mim Ha pabourie Kofblia, 3aTeM
BBICYIIMBAIOT B JIEKTPONEYM U PACTAuMBAIOT HA 3a/laHHbIE JUaMETPhI JIJIs1 BCEX CTYIEHEN OHOBpe-
MEHHO TIPH MOJTHOCTHI0 coOpaHHOM Kopityce HA.

B nocnenHux cryneHsx BBICOKOHANIOPHBIX KOMIIPECCOPOB, II€ TEMIIEpAaTypa BO3JyXa MOXET
nocrurath 650...700 °C, BMECTO MATKMX NOKPBITHIA HA OCHOBE BBIILIEYKA3aHHBIX MAaTEPUAJIOB IIpUMe-
HSIOT TEPMOCTOMKHE METAJUIOKEPAMUUYECKUE WIIM COTOBBIE BCTABKM, UCIIOJIb3yEMbIE B TA30BbIX TYp-
OVHaX.

Jnss yMeHblIeHus1 NepeTeKaHuil Bo3ayXa MOoJ JIeHCTBUEM PAa3HOCTU JIaBJIEHUI CO CTOPOHBI
BBIXO/]a U3 HAIIPABJIAIOIIETO afnapara B CTOPOHY BXOJa Yepe3 paluaibHbli 3a30p Mex 1y HA u poro-
POM KoMIipeccopa 0ObIYHO MPUMEHSIIOT MEXKCTYIIeHYaThle JTAOMPUHTHBIE YIIOTHEHUSI.

JI1s1 co3manusi MEeKCTYNEeHYaToro JAOMPUHTHOTO YIUIOTHEHHS Ha 3JIEMEHTaX pOoTopa MEXIY
pabovYMMH KoJlecaMU BBITIOJHSIIOT 3A0CTPEHHBIE BBHICTYNBI (JIAOMPUHTHBIE IPeOHU), OTHOCHUTEIBHO
KOTOPBIX CHEOOJIBIIIMM 3230pOM YCTaHABJIMBAIOT BHYTpeHHee OaHaaxHoe Koibllo HA ¢ HaHeceHHBIM
Ha €r0 BHYTPEHHIOI TIOBEPXHOCTh YIUIOTHUTEIBHBIM CIIOEM.

JlJ1s1 3a1UTHl BXOJA B KOMITPECCOP OT NOCTOPOHHUX MPEIMETOB (KaMHEeW, rpajia, NTHLl, ITbUIK
U T. 1.) U3y4YEeHbl BOBMOKHOCTY IIPUMEHEHM 3aIUTHBIX CETOK UJIM PEILETOK, YCTPOICTB CTPYIHOTO
Y MHEPIIMOHHOTO THIOB. HecMOTpsi Ha OOJBIITYI0 BaXKHOCTh JAHHOU MPOOIEMBbI OTMEUSHHBIE 3aIIUT-
HbIE YCTPOWCTBA HE MOJYYMIMA LIIMPOKOrO MPAKTHUECKOTO MPUMEHEHHUs, IJIABHBIM 00pa3oM H3-3a
CYILIECTBEHHOT'O X OTPUIATEILHOTO BIUSHKS Ha TOITMBHYIO 9KOHOMUYHOCTD JIBUTatesien, 00ycioB-
JIEHHOTO OOJIBIIIMMY TIOTEPSIMU Ha MPEOJ0JICHNE THIPABIMYECKUX COITPOTUBIICHUI BXO/1A. 3aIllUTHBIE
YCTPOICTBA MPUMEHSIIOT, B OCHOBHOM, /17151 BepTonieTHbIX ['T]I, KoTopble padoTaloT B YCJIOBHSIX 3aITbl-
JIEHHOW BO3AYILHOW Cpefibl, YTO MPUBOAUT K MHTEHCUBHOMY 3PO3MOHHOMY H3HOCY JIONATOK KOM-
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npeccopa. Mcronb3yioT ripu 3T7oM nbuie3anurHsie yerporctsa (I13Y) nuepumoHHoOro Tumna ¢ Kpuso-
JIMHEWHBIMH BXOIHBIMH KaHaJIaMH, C(DOPMUPOBAHHBIMU TAKUM 0OPa30M, UTO MPU TIOBOPOTE IMTOTOKA
HCHTpO6e)KHbIe CHJIBI IIEPEMEIIAIOT YaCTULIBI ITBLIJIA B HI)UICC6OPHI/IKI/I.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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