532 % 5 8 W M= N FH Vol. 32 No. 8
2017 £ 8 H Journal of Aerospace Power Aug. 2017

XEHS :1000-8055(2017)08-1900-11 doi: 10. 13224/j. cnki. jasp. 2017. 08. 014

Z%'EJJ?F)IHFIF’E&%IEXTI RALAE
S5 TE R

B'F'E/\EP» %E}]éa 5’(5%% Hﬁ%
(PEZESII RS R RSO HEESRE IR, I 48 621000)

i . TS HIE S WA HOR 8 i BUE K fi# Navier-Stokes J7 #2438 1 it 25 & 2l WL HE 800 %t
RAU TS B R P A5 0 . 303 3 B A T8 0 #F HE S0 55 A SR BEAULR Bl AL 35 HE 0800 19 5% ) SR TS0 K )
ML A KT R S A 70 L 30 0E T 313 7 ik AT Sk . FEBLSERE b, 0B T & sh Lk HE SRR o 3 2 R i oK
PARR B [ ML A B AR R i R e 25 R SR - 3 i X ROATL A B sl AL HE AR X T T Rl R Bl
B I Y 5 ST 200 % HLEE i TR 51 5 2 1 =X R WLAG BY b6 & & sl ML A0k 4 A 4G 0K, AL 3R B 3R T 00 3 i
WIS A B WIS A s AN R & Sh ML S B S 0 T A B T R e A R R FE R AL AR T B R A
S IEHR 53 ) B Z T,

% . HEHERRON RAL: R &AM TR, sk

B SES: V211.3 XEAFRERL: A

Study on aerodynamic characteristics of different types of
civil aircrafts with engine air intake and exhaust
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Abstract: The aerodynamic characteristics of different types of civil aircrafts with turbo-
fan engine air intake and exhaust were studied numerically by solving the Navier-Stokes e-
quations based on mixed grids. The engine air intake face boundary conditions and jet ex-
haust boundary conditions were adopted to simulate the powered effects of the engine. The
numerical methods were validated by the turbine powered simulator model. On this basis,
the effects of engine air intake and exhaust were analyzed for the civil aircrafts with wing-
mounted nacelles and back-mounted nacelles. The results indicate that the jet efffects of the
engine play a major role in the lift characteristics of the wing-mounted civil aircraft. For the
tail-suspended civil aircraft, the mass of air intake affects the wing aerodynamic characteris-
tics directly and with the increase of air intake mass, the surface pressure coefficients on the
upper surface of the wing are reduced and the location of the shock wave is shifted down-
stream. The mass of air intake also has great influence on the drag characteristics of different
types of civil aircrafts. The aerodynamic interference between aircraft and engine must be

valued highly in the aircraft design.
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Fig. 1 Turbofan engine model and grid distribution
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Fig. 2 Comparison of surface pressure coefficients

between CFD and experiment
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Fig. 4  Wing-mounted civil aircraft model and

gird distribution
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Fig. 8 Comparison of Mach number contour and

streamline distribution at different engine

states for wing-mounted civil aircraft
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positions for wing-mounted civil aircraft
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coefficients for wing-mounted civil aircraft
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Fig. 13 Comparison of wing aerodynamic characteristics
at different intake and exhaust conditions for

tail-suspended civil aircraft
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positions for tail-suspended civil aircraft
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Comparison of different wing profile pressure

coefficients for tail-suspended civil aircraft
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Fig. 16 Surface pressure distributions at different

engine states for tail-suspended civil aircraft

G | SR 5 B T 7 AR A 3 2

B17 25 0 T A TR 2 HE O R PL S 3R T
PUBH A7 ek il 2. ol DLAE L AR EE B 2R T8 R AL
P AU HE S3 A SHILEHE AR T A Sl AILIBE I 0L
R IR AR T BN R T S AR AT AL B
Y9 BHL g Wi A i/ o B g AL B A A S ALk R
IR S5 PRL B b A DX L2 i
SRR SIHLIE AR LS A T R B

C,t —=— Through flow model

——=—— Powered model with cruise thrust
—=— Powered model with 60% curise mass
—<—— Powered model without thrust

B 17 HLE ERAE TP B 43 T
Fig. 17 Interference drag characteristics for the
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Fig. 18 Comparison of surface pressure coefficients for
the pylon and nacelle of the tail-suspended

civil aircraft
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Fig.19 Comparison of Mach number contour and

streamline distribution on engine meridian

plane for tail-suspended civil aircraft
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