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Fig. 1 Sketch of JFX high enthalpy shock tunnel
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Table 1 Operation and freestream parameters of shock
tunnel
Parameter Value

pu/MPa 1.5
p1/kPa 13

Operation parameter
T,/K 4490
H,/(MJ-kg™H 6.8
p../Pa 575
T./K 485

Freestream parameter
u./(m-s b 3391
Ma 7.84

727720-2



H}

.

F W

[ 2 s e % R ) 2k

Fig. 2 Stagnation pressure histories of test
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Fig. 6 Sketch of plasma excitation principle
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Fig. 7 Schlieren image results of plasma-actuated on test model
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Fig. 11 Temperature signal curves under different discharge

frequencies
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Plasma-actuated flow control test in high enthalpy shock tunnel

LUO Kai', WANG Yonghai**, WANG Qiu', LI Jiwei', LI Zheng?, NIE Chunsheng?, LI Zheng?

1. State Key Laboratory of High—Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences,
Beijing 100190, China

2. Science and Technology on Space Physics Laboratory, China Academy of Launch Vehicle Technology,
Beijing 100076, China

Abstract. The use of plasma flow control to improve the aerodynamic performance of aircraft is a hot research topic in
the field of flow control in recent years. In this paper, based on the high total temperature and high Mach number
freestream of the detonation-driven high enthalpy shock tunnel, the influence law of surface arc discharge technology
on the flow structure of the flow field and contact measurement methods, such as heat flux and pressure, are investi-
gated. The results show that the influence of arc discharge on the double wedge flow structure can be divided into the
phases of interference shock generation and recovery of the original shock, and its action time on the flow structure is
about 66. 68 ps. The effect of arc discharge on the space potential causes interference with the measurement data of
contact methods such as thermocouples and piezoresistive sensors. The interference time in the test state of this pa-
per is about 200 ps, which is much longer than the action time of the discharge on the flow. Additionally, the low-pass
filtering method, the noise amplitude and the weighted processing of the noise time domain amplitude can optimize the
interference signal of pressure and temperature to a certain extent and obtain relatively reasonable test data. How-

ever, the processing method still needs more abundant test data for verification.

Keywords: flow control; plasma; hypersonic; shock tunnel test; arc discharge
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