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Numerical evaluation on areodynamics of
typical hypersonic configurations for hypersonic flight

ZHU Hutryu, WANG Gang, SUN Quan-hua, FAN Jing

(State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, CAS, Beijing 100190, China)

Abstract: The aerodynamics of typical aircraft configurations under Ma=6.0 (Re=1X10") cruise condi-
tion was evaluated numerically using in-house software SPACER. The configurations include quasi-waverider
(like X-51A), blended-wing-body (ISR), traditional lifting-body (X-33) and axisymmetric cone (Fast-
hawk). A flat lifting-body model was also studied in this paper. It is found that, at the current conditions,
the quasi-waverider has good lift-to-drag ratio and relatively small drag force, which is the most potential hy-
personic configuration among studied; the blended-wing-body and lifting-body require modifications to im-
prove the performance, such as to flat the shape of the lifting-body; the axisymmetric cone is also a candidate
for hypersonic cruise configuration due to the small drag.

Key words: SPACER ; hypersonics;aerodynamic configuration;numerical evaluation
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Numerical simulation of separated flow control on an
airfoil using dual synthetic jets

WANG Lin, LUO Zhen-bing, XIA Zhi-xun, LIU Bing
(Department of Aerospace Technology, NUDT, Changsha 410073, China)

Abstract: As the last word of the synthetic jet technology, dual synthetic jets have the characteristics of
more energetic and more stable. Numerical computations are performed to study the different effect of single
synthetic jet and dual synthetic jets on the separate flow of an airfoil. The results indicate that when the syn-
thetic jet working, the angle of attack stall can increase by 2° and the maximum lift coefficient can increase by
18% , while the dual synthetic jets result in a increase by 4° and 35% separately. Therefore the dual synthetic
jets have better performance on separate flow control. Parameter study is conducted to show the effects of
forcing frequency and momentum coefficient of the dual synthetic jets on the aerodynamic performance. The
results show that the optimum efficiency can be achieved when the frequency of the actuator is 1 and 2 times
the characteristic frequency of the flow field, meanwhile the control is more efficient with the momentum co-
efficient increases.

Key words:active flow control;synthetic jet/dual synthetic jets;actuators;separate flow



