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Numerical study on vortex control mechanism of high-speed
underwater vehicle

MA Guo-Zhen, HUANG Wei-Xi

(AML, School of Aerospace Engineering, Tsinghua University, Beijing, 100084.

Email: hwx@tsinghua.cdu.cn)

Abstract: The submarine wake at the propeller disc is the inflow of the submarine propeller,
and the circumferential uniformity of the wake has direct influence on the vibration and noise of
submarine propeller. In this paper, we choose the full-appendage SUBOFF model (including hull
body, sail, stern) as the calculation model. Using the DES method, numerical simulation of the
flow-field around the SUBOFF model are carried out. The flow field structures are captured
around the bumps and in the wake region. Then we design a kind of passive control scheme, in
order to effectively restrain the main appendage handover of the horseshoe vortex and decrease

non-uniformity of the circumferential velocity component at the propeller disc.

Key words: fully-appendage submarine; vortex control; DES; circumferential non-uniformity
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