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Table 1 Flow parameters of the supersonic biplane
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Fig.4 Lift drag ratio of the reducing drag strategy by

iterating various angles of attack
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Fig.5 Lift drag ratio of the enhancing lift strategy by iterating

various angles of attack

B3 Ry BT i K TR L X ) SRS o i
1 SR RENE SE B B TR FUAR L T RS TE B AN SRR
IR F R THBH HLIS BUGR  BH 7 2R H AT 3 0 B 7 2R %
PNSIPIEN GRS 52 SPIPIEN ONS WSO P N
AR TIRETI AT R . 3T 5 S0 THBEL L2 SRAR HL s BE 7 56
BESEIARE T 2917 % I RTHBH EER I 9T 1 B Hok
B IR AT 8805 T 24940%. $ETH 5%+
BEL T3 28 BOM e 5 WA 5 S8 R I, LR A BHL A%
I A BE ST B LR I IR, 34 7105 56 b B 3SR A R
PR = R XS TR BNARZS, T35 AR, B
TR BEABONE , i ABEL T BB R . BSR4 717 SR AR
FHERAITHBE o

R2 HUR-BRORIEICTONBYMI S =S e RIE
Table 2 The aerodynamics of the two strategies predicted
by the shock wave expansion theory
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the results predicted by the shock wave expansion theory
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Table 4 The prediction error of the aerodynamic

characteristic considering the viscosity
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Research on the Supersonic Favorable Aerodynamic Interference in
Diamond-shaped Biplane Airfoil Design

Xue Yifei, Zeng Honggang, Cheng Siye
Chinese Aeronautical Establishment, Beijing 100029, China

Abstract: Favorable aerodynamic interference can lead to lifting enhancement/drag reduction benefiting from the
interactions between the aircraft's configurations. The favorable aerodynamic interference is feasible to obtain a
higher lift drag ratio and has good application foreground. The original model was a two-dimensional diamond-shaped
biplane airfoil at Mach 3. The drag reduction and lift enhancement strategies were proposed using the high pressure
beneath the oblique shock induced by the leading edge. The drag reduction strategy set up the high-pressure impact
on the aft body of both airfoils. The lift enhancement strategy set up the high-pressure impact on the aft body of the
upper airfoil. The rapid aerodynamics prediction method in this paper used the shock expansion theory. Following the
drag reduction and lift enhancement strategies, the paper optimized the lift drag ratio by changing the location and the
angle of attack of two airfoils. The lift enhancement strategy can reach a higher lift drag ratio with an increment of up
to 17%. Furthermore, the paper analyzed the mechanism of the external lift in the lift enhancement strategy using the
two-dimensional simulation method. Viscous is not negligible in the prediction of lift drag ratio. Compared with the
shock wave expansion theory, the lift drag ratio obtained by the simulation of the viscous flow is reduced by 29%. The
favorable aerodynamic interference and the shock expansion theory are practical for aerodynamic optimization. In
addition, the diamond-shaped biplane airfoil provides a potential aerodynamic configuration for supersonic aircraft
design.

Key Words: diamond-shaped biplane airfoil; aerodynamic configuration; shock wave; optimization; lift drag ratio
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