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Numerical simulation on influence of thrust reverser device on
aerodynamic performance of blended-wing-body

distributed propulsion system

LOU Yuzhu, CHEN Zhen, JIANG Shiyi, ZHAO Yongkang,
SHI Jincheng, LI Haiwang, TANG Peng

(National Key Laboratory of Science and Technology on Aero-Engine
Aero-thermodynamics, School of Energy and Power Engineering,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: In order to study the influence of the new thrust reverser device on the aero-
dynamic performance of the blended-wing-body distributed propulsion system, the fuselage
was simplified into a two-dimensional airfoil, the numerical simulation method was used to
study the angle of attack, the openness of the thrust reverser and the effect of the fan on/off
on the flight parameters. Some suggestions about the design of the thrust reverser device on
the blended-wing-body distributed propulsion system were carried out. The results show
that when the thrust reverser and the fan are turned on, the lift coefficient and pitch moment
coefficient of the model increase greatly; as the openness of thrust reverser increases, the lift
coefficient and the pitching moment coefficient also increase; the attack angle of incoming

flow also has a large impact on the aerodynamic performance of the blended-wing-body dis-
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tributed propulsion system.
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Fig. 1 Schematic of blended-wing-body distributed

propulsion system demonstration aircraft
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Table 1 Flight parameters under different mesh nodes

ML TEORE ARSI AR R
47938 0.322 0.0216 —0.0283
89454 0. 385 0.0377 —0. 1455
126460 0. 385 0.0378 —0.1458
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Fig. 6  Static pressure distribution contour on body section
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Table 2 Flight parameters under different mesh nodes

when thrust reverser on and fan off

R T+ B IR B
Bk AR AR AR ZJ1/N

52659 0. 054 —0.021 —0.011 218. 2

98949 0. 062 —0.021 —0.014 211.1
134914 0.058 —0.022 —0.016 234.7
185142 0. 059 —0.023 —0.017 235.7

206714 0.058 —0.023 —0.017 234.2
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Table 3 Influence of closing angle of thrust reverser 5 10 15 20 25 30 35 40 45

when thrust reverser on and fan off

e Tt B MEODEE R
M/ RE B4 A% %N/N

90 0. 058 —0.023 —0.017 234.7
105 0.103 —0.021 0.037 278.0
120 0. 135 —0.018 0. 051 313.2
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Fig. 7 Velocity distribution contour under different

openness of thrust reverser
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Table S Influence of angle of attack when thrust reverser

on and fan on

R T+i B R R

/O R Fyid Fyi4 5 J1/N
10 0.576 0. 036 0. 184 1385
5 0.629 0. 037 0.194 1392
0 0.768 0. 046 0. 227 1384
-5 0.714 0. 040 —0.137 1392
—10 0. 744 0. 041 —0. 148 1384
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