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Abgtract : The unsteady aerodynamic characteristics of waverider aircraft isone of the most important physical
problemsin hypersonic flight. In this paper , the forced rolling movement about the symmetry axis at a fixed
angle of attack is numerically smulated. The efects of different frequencies and rolling angles on the aerody-
namic characteristics are a so compared. The latest AUSM "-up schemeof AUSM kindisalso usedin the snr
ulation. The resultsindicate that the high-pressure air can well be attached to the undersurface of the waverid-
er aircraft when the waverider aircraft is rolling. S the waverider aircraft desgned by the authors has good
aerodynamic characteristics. When the rolling frequency is high, the hysteresis of lift force appears because of
the angular velocity inducement. When the waverider aircraft is rolling, the rolling moment is negative, which
provides positive damping. The* wing rock” of waverider aircraft does not appear.

Key words: waverider aircraft; AUSM "-up scheme; rolling movement ; stability

Bauer Ma=4 Ma=6
, (1997 ),
' Loflyte
[1]

) Ma=5 25

:2007-07-03; :2007-11-22
: (90405012 ,10372106)
E-mail : wangf m @mech. ac.cn



{pLEsMaH-;Q + gp;.4 Jif Maisy2 20
E.x =

P& sMai.1 % + gp.< ,otherwise

(2)
, Ky
Ma, 1 = Maw + Maw - f
max (1 - oifa® ,0) 22—8 3)
Pr + P
Pt = P& P + Pe Pr - Kups po -
(N +pR)(faMaOa~12-)(UR - w) (4
fa(Mao) = Mao (2 - Mao) (5)
Maj = min [1,max (Ma’,Ma%)] [0,1]
(6)
Vo= EE o2 (7)
28y
E=pU'¢+ pg (8)
=P =[1 u v w h] (9)
g=1[0 &« &, &. & (10)
2
Kp =0 25K, =0750=10;h =y—"le +

,

830 .
+ V. + W
1 2 [5]
2] ’
Van-a bada
) B-L
1
) q=u +
Vi +WK,0p = Ui + Voj + Whk : H
Cartesan =32 km, Ma=70, a=5
N-S 1 , [67]
_”EEO'Q ¥ ﬂ_F - Qa - R) - dS =0 (1) 1 1x10°
Q R R
’ [3] [4]
AUSM™ -up AUSM " ,
AUSM’
AUSM " -up

1
Fig 1  Warverider aircraft configuration and corre-
sponding mesh
: [8]
76°
‘Ma=0 3,Re=0 45 x10° o =0 024t(t
9 2 :

60°

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



831

al®)

alC)
(b)

2
Fig 2 Codficients of drag and lift of delta wing vs
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Fig 3 Lift force of waverider aircraft vs rolling angle
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