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Fig. 1 Aerodynamic model of aircraft air inlet and isolator
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Fig. 2 Schematic diagram of inlet flow expansion

and contraction
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Fig. 3 Schematic diagram of computational grid
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Fig.4 Mach number contours of air inlet and isolator
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Fig.5 Total pressure contours of air inlet and isolator



TG A GBI AR RSN 11 bR BE 15

27

A AR
5 BE THTAH ELATE AR BUES F S 2R IO I 251, R 28 id X
I SR A2 R A AR AL A, IXAE TR S BB R = B
ATARRE A AR

XFEER S o 4R R R 1 45 R R B[R]
BT 1S = RN WL, DR 5 2 SR A 34k
P A REAS 1) i B% X B A R2 M
2.2 {RIEEMMEE N ERSRIZNN

K6 7350 25 1 1 E0E SEIE A Ab SRBEE A
Ak SRR G S A T A% R AL A 2k . X HE PR B, &
P R AE S U S T A 1AL Y SRR R ELAE 0.43~
0.44 Z [A), 24P ok o I8 S 4518 7 B g B AE R 2 A

S REY KRB — R 7E S i

0.438 -
0.436 [
NS
i I
X 0434 [
:f s
7
0.432 '-
1 1 1 1
0 10 20 30
TR it/mm
6 H[ESTEADZERERYBRFBERRZEN
By
bk

Fig.6 Curve of total pressure recovery coefficient of
inlet S elbow with interface offset
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Fig.7 Curve of total pressure recovery coefficient of

combustor inlet with interface offset
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Liu Lei,Guo Xueyan. Impact of radius of isentropic expansion

Impact of Air Inlet Flow Expansion on Total Pressure Recovery of
Combustor Inlet

Ding Hao, Tian Lifeng, Guo Meiqi, Gui Bin

School of Aeronautics and Astronautics, Sun Yat-sen University, Guangzhou 510275, China

Abstract: The flow field at the inlet elbow and isolator of a hypersonic vehicle was numerically simulated by using the
inlet flow direction expansion method, and the total pressure contour, Mach number contour and the total pressure
recovery at the inlet of the combustor corresponding to different expansion were obtained. By comparison, it is found
that at the cruising speed of Ma=>5, the total pressure recovery coefficient at the combustor inlet increases firstly and
then decreases with the expansion of the inlet to the downstream. When the expansion is 30mm, the total pressure
recovery coefficient at the inlet of the combustor can reach 0.2484, which is 0.4% higher than that of the zero offset.
The optimal total pressure recovery coefficient is obtained by using the method of flow direction expansion for a
particular hypersonic vehicle inlet, which provides a new and effective method for other researchers in the direction of
aircraft inlet optimization design.
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