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HpOBC,I[éH aHaJIN3 HAYYHBIX pa60T IO ONTUMAJIIBHOMY PACIIPEACIICHNUIO TATU BO3AYIIHOI'O BUHTA U pCaK-
THBHOH TSITH Typ6OBI/IHTOBOFO JABUI'aTCJIA. Cz[enaH BBIBOJ O H606XO,I[I/IMOCTI/I OLICHKN 3(1)(1)6KTI/IBHOCTI/I CHIIOBOM

YCTaHOBKH B CUCTEMCE JICTATCJILHOI'O aIlrapara.

Typ606uHm06012 0614201716./11), CKOpOCmb ucmeverust, pacnpe()eﬂeﬂue IHepeuu, onmumuzayust, OmHoCu-

meJjbHas macca, MOOeU MACChL.
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HUE, T.K. TOJIbKO B ONTUMAJIHHOM CIy4ae ero
TAra, CKJIAJIbIBAIOILASACS U3 TATH BO31YIIHOTO
BUHTA M PEAKTUBHOW TSTU, TIOCTUTACT MakK-
CUMAaJIbHO BO3MO>XHOTO 3HaueHus. Tepmoau-
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JlanbHeliliee yTOYHEHUE BBIPAKEHUS
JUISl ONITUMAJIBHOTO pacripeiesieHusi cBoOo-

Hoii sHeprun TBJI 6buto mpeiokeHo B pa-
oote [3]:
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a Ty — Ty YaCTh OOIIEH CTENCHH MOHMKEHUS
JIABJICHUS, KOTOpas oOecreuuBacT padoTy,
WAYIILYIO Ha IPUBOJI BUHTA.

W3 Beipakenus (5), wcCmonb3ys peko-
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OTH HCXOJHBIC TPEANOCHUIKH TI03BO-
JSIOT ONpPEACNIUTh HaWBBITOJIHEMWIIEEe pac-
npeaeneHuo cBobogHoit 3Hepruu TBJ[ ¢
Y4€TOM BJIUSIHUSL W3MEHEHUsI MAacChl BHUHTA,
TypOMHBI, PEIYKTOPAa U BBIXOJHOTO YCTpOii-
CTBa.

Kak u3BecTHO, B cOCTaB CHJIOBOM yCTa-
HOBKH (CVY) ¢ TB/I BXOAAT BO3AYIIHBINA BUHT
U penykTop, coctapisitontue mouru S0...60%
o0mmeii maccel CY. U3BecTHBIE B HACTOSIIEE
BpeMsi MaTeMaTu4eckue Mozeu maccel CY ¢
TBJ/l HE MO3BOIAIOT P ONTUMHU3ALMOHHBIX
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pacuérax ydecTb TOT (hakT, 4TO Macca pe-
JYKTOpa U BO3AYIIHOIO BUHTA HE 3aBUCIT OT
napameTpoB paboyero mporiecca, T.K. Macca
pPEAYyKTOpa B HUX BKJIIOYEHA B OOLIYIO Maccy

neuratenss Mg, a Macca BUHTOB y4HThIBA-

ercst B M, ¢ omomipio kodpduienta mac-
CbI CHJIOBOM YCTaHOBKH K.y !

M

cy

OTU MOJIENH HE YUUTHIBAIOT, YTO Macca
npurarens (rIaBHBIM 00pa3oM Macca peayk-
TOpa, TypOMHBI M BBIXOJHOTO YCTPOWCTBA)
3aBUCUT OT pacHpenesieHus CBOOOJHOM
SHEPruH, T.€. OT BEJIUYUHBI T.

Ha puc. 1 noka3zaHo npoTeKkaHue OTHO-
CUTEJIbHBIX 3aBHCHUMOCTEHl Macchl BO3AYII-

Horo BuHTa M ,,, Maccel peayktopa M u

Macchl BBIXOJHOrO ycTpoictBa M. oT wus-

MEHEHUS BEJIMYMHBI T, HA KPEHCEPCKOM pe-
KUMe IIpHU yca0Buu Prgg=CONst.

Puc.l. Omnocumenvroe usmenenue maccol

1\7I:ML-/M7-[C=1 | 6030ywiroz2o eunma (= = <),
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u 8b1X00H020 yempoiicmea (= = =)

peoykmopa (

Ha puc.2 mnokasana 3aBUCHUMOCTH
YCJIOBHOM Macchl TypOHMHBI, paboTaroIme Ha
BUHT, OT €€ MOIIHOCTH, 3aBUCALIEH OT pac-
npeaenenust cBobogHoi sHepruum TBJI, a
CJIEIOBATEIbHO OT BEJIMYUHBI T.

Ha puc. 3 moka3aHoO OTHOCHTEIIEHOE
M3MEHEHNE MacChl CWIIOBOM ycTaHOBKH TB/I
OT Pacy€THOM BEIMYUHBI T . Kak crmemyer
U3 pHC. 3, pacCMaTpUBaEMbIe 3aBHCHMOCTH,
MOJIyYEHHBbIE IO Pa3HbIM MOJENISIM MacChl
CY ¢ TB/, ynoBJIeTBOPUTEIHHO COTJIACYIOT-
Cs MEX]ly COOOM NPHU U3MEHEHUH Tiy p.
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Puc. 3. Buusnue Py, HA OMHOCUMENbHYIO GENUHUHY
M cy 015 pazruunvix Modenei maccol
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Puc. 4. Buuanue 1, Ha OmHOCUMETLHYIO
senuuuny M cy 015 pasnuunsix moodenei Maccol
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Ha pI/IC4 IIOKa3aHO OTHOCHUTCIBHOC
IMPOTCKAHUC MACCBL CHJIOBOM YCTaHOBKHU

M cy TBJl npu usmeHeHuH pacy€THON Be-
JIUYUHBI T.

W3 puc. 4 BUIHO, YTO 3aBUCHMOCTH,
MOJIyYUEHHBIE [0 MOJEJISAM, CYLIECTBEHHO
pasnyaroTCs MPU U3MEHEHHH T «p. bolbIne
H——)

rPaJUEHThl 3aBUCHUMOCTEN (
OOBSCHSIIOTCS TEM, YTO B HMX BHJIHO BJIUSHUC
BEJIMYMHBI T, HA MAacCy COCTaBHBIX JJIEMEH-
toB CVY. Jlna 3aBUCHMOCTEM (——u—-—)
Takas CBSI3b KOCBEHHO BBIPaKACTCS dYepes
M3MEHEHUE YIEeNbHON 3KBUBAJCHTHON MOII-
HoctH (mwm Tsarum TBJ). Drta cBs3b, Kak u3-
BecTHO u3 Teopun BP/I, ouens crnabas.

Taxk, HanpUMep, €CIIu T, K3MEHSAETCS OT
1,1 no 1,7, To, kak BuAHO Ha puc.l, Macca
BUHTA U peaykropa uzmeHutcs Ha 20...25 %,
a Macca CHJIOBOM YCTaHOBKH B II€JIOM H3Me-
HUTCs Ha 5...8%. Takoe u3MeHEHHE T i
MPUBOJIUT TONBKO K 2...3 % HU3MEHEHHUs 3K-
BUBQJICHTHOW yICIBHON TSru (CIUTONIHAS
JMHUS Ha puC. 4), a ClieIoBaTeIbHO U Pacxo-
Ja BO3JyXa, SBISIOMIETOCS OIPEICIIAIONICH
BEJIMYMHON B MOJENAX, XapaKTepPU3yEeMbIX
3aBucuMocTsMu (——H—--—),

Ha puc. 5 mokazaHo OTHOCHTEIHHOE

n3menenune Maccel CY (M, ), mMaccel Tom-

auBa Ha nonér M ., 1 @ TAKXKE BIIMAHHE DTHX

U3MEHEHUH Ha o00pa3oBaHWE MUHUMYyMa
CYMMapHOH MacChl CHJIOBOM YCTAaHOBKU U
TOILIMBA OT MapaMeTpoB pabodero mporecca
(nk Kp1 T Kp)-

Kpurepuit My, MO3BOISIET OLCHHUTDH
3G EKTUBHOCTh paclpesieleHuss CBOOOJHOM
SHEPrUU HE C TEPMOJUHAMUYECKUX MTO3ULUH,
a ¢ MMO3ULUU CUCTEMHOIO MOAX0Aa, T.€. OLe-
HUTh 3QdextuBHoctb CY B cucreme JIA.
IIpoTHBONOIOKHOE BIUSHUE M3MEHEHUH Ty

un.Ha M, u M npusogur x obpasosa-

HUIO aHAJIOTUYHBIX dKCTPEMYMOB U Ul ApY-
I'UX KpUTepueB OlleHKH 3P pexTtuBHocTH JIA.
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Puc.5. Brusnue uzmenenuti maccet M ., u monnusa
na norem M ona M,=0,75, M =M; M,

07151 PA3HOTL NPOOOIICUMENLHOCU NONIeMd
£,=3,5u;

Ha pwuc.6 npuBeneHo cpaBHEHHE 3aBH-
CUMOCTEH 1eJeBbIX (DYHKIMHA OLEHKH Camo-
néra ¢ TB/] npu ux oueHKe ¢ paccMarpuBa-
empiMu Mogjensimu Maccel CY. Buaso, uto
U TPAAUIIMOHHOM HOJIXO€E K pacuéry mac-
Chl, Korga Ko3(pQHUIMEHTOM BO3pacTaHUs
macchl CY (Kcy) y4uThIBae€TCS M Macca BUH-
TOB U CaMOJIETHBIX arperaroB, ONTUMaJIbHbBIE
3HAYeHUs T, 3aHmkaroTca Ha 8...10% u Ha
6...10% - 3HaueHud m..

PannonanbHOEe oTpakeHue cBA3EH ma-
paMeTpoB, BIMSIONIMX HA CBOOOJHYIO JHEp-
ruro TBJl u Ha €€ pacmpenencHue MexIy
BHHTOM M COIIOM, ¢ Maccamu y3i0B TBJ]
MO3BOJIAT ClIENaTh ITOT Ipoliecc 6osee aaeK-
BaTHBIM pEaJbHOM MpPaKTUKE MPOEKTHPOBa-
HUS TaKuX JBUTATENEH.
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Puc. 6. Brusanue paznuunvix mooenei maccol CY
¢ TBJ] na obracmu payuoHanbHbIX 3HAYEHUI Ty

*
U T i NPU Ter =1400 K, H" =11 kM, M” =0,75, t" =4y

u Kpumepusix oyenku 3¢gexmusrocmu JIA
— ganemnoti maccol My
u nonemnozo pacxooa monauea JIA — C,, ..
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OPTIMAL DISTRIBUTION OF TURBOPROP
ENGINE FREE ENERGY BETWEEN THE SCREW AND THE JET WITH MASS
CHARACTERISTICSTAKEN INTO ACCOUNT

© 2013 V. A. Grigoriev, A. S. Prokaev

Samara State Aerospace University

The paper presents an analysis of research in optimal distribution of the airscrew thrust and the jet thrust
of the turboprop engine. A conclusion is made as to the necessity of evaluating the efficiency of the power plant
being a part of the aircraft.

Turboprop engine, exhaust velocity, energy distribution, optimization, relative mass. mass models.
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