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DIRECT MEASUREMENT OF FRICTION FOR HYPERSONIC SHOCK TUNNELS
BASED ON PIEZOELECTRICITY

ZHANG Chen-an, YAO Wen-xiu, CHEN Wen-long, WANG Fa-min, LI Jing-mei

State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China

Abstract: Due to the low density in near-space, the thickness of boundary layer on hypersonic flight vehicles

turns to large, which infects the flow outside the boundary layer. This phenomenon leads to the increase of

friction drag, which may contribute 30~50% of the total drag. The study introduces a multi-piezoelectric

technique, which can improve the sensitivity of the sensor. A symmetry sensor is applied for the acceleration

correction. Friction measurement of a high lift-to-drag ratio configuration is performed in shock wind tunnel in

order to validate the design. The experimental data agree well with the computational results.

Key words

hypersonic; shock tunnel; skin friction; direct measurement; piezoelectric

65



