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Numerical study on the steady suction active flow control of hydrofoil in
the profile of the blended-wing-body underwater glider

DU Xiaoxu, ZHANG Lianying

(School of Marine Science and Technology, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; The hydrodynamic performance of the blended-wing-body underwater glider can be improved by opening
a hole on the surface and applying the steady suction active flow control. In order to explore the influence law and
mechanism of the steady suction active flow control on the lift and drag performance of the hydrofoil , which is the
profile of the blended-wing-body underwater glider, based on the computational fluid dynamics (CFD) method and
SST k-w turbulence model, the steady suction active flow control of hydrofoil under different conditions is studied,
which include three suction factors; suction angle, suction position and suction ratio, as well as three different flow
states: no stall, critical stall and over stall. Then the influence mechanism in over stall flow state is further ana-
lyzed. The results show that the flow separation state of NACAQO15 hydrofoil can be effectively restrained and the
flow field distribution around it can be improved by a reasonable steady suction, so as to the lift-drag performance of
NACAOQO015 hydrofoil is improved. The effect of increasing lift and reducing drag of steady suction is best at 90°suc-
tion angle and symmetrical about 90°suction angle, and it is better when the steady suction position is closer to the
leading edge of the hydrofoil. In addition, with the increase of the suction ratio, the influence of steady suction on

the lift coefficient and drag coefficient of hydrofoil is greater.

Keywords: underwater glider; NACAOO15 hydrofoil ; steady suction; active flow control; numerical study

SIBE. Huts, KEE Eyma K THANHATKREEERTEZHARAERREFE[T]. FAL T WA FFR,2021,39
(4): 801-809
DU Xiaoxu, ZHANG Lianying. Numerical study on the steady suction active flow control of hydrofoil in the profile of the
blended-wing-body underwater glider[ J ]. Journal of Northwestern Polytechnical University, 2021, 39(4): 801-809 (in
Chinese )

© 2021 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (hitp://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.





