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Shape design and flow characteristics analysis of high speed
underwater vehicle without boundary—layer separation

KE Wei, WANG Zhe, LI Xiao—zhi, GAO Quan—xi
(Key Laboratory of Dual Medium Power Technology, Hebei Han—guang Heavy Industry Co., Ltd., Handan 056017, China)

Abstract: The two compulsory conditions for boundary layer separation are fluid viscosity and positive pres-
sure gradient. By designing the shape of a vehicle so that its surface has a negative pressure gradient area as
large as possible, the flow transition and separation are delayed so as to achieve the purpose of drag reduc-
tion. Based on the theoretical flow non—separation shape design method of slender bodies, the shape of a vehi-
cle with a critical speed of 100 m/s was designed, and numerical simulation was used to analyze its flow char-
acteristics at different speeds and angles of attack. It is found that the simulation results at zero angle of at-
tack are consistent with those of the theoretical calculation, which proves that the surface of the vehicle can
be in a state of non—separation of laminar flow through the shape design. A small attack angle will not destroy
the fluid adhesion state on the surface of the vehicle, but whirlpools will appear in the flow when the attack
angle is greater than 2 degrees.

Key words: high speed underwater vehicle; flow without separation; the critical value of the Reynolds num-

ber; laminar; angle of attack; laminar—to—turbulent transition
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Fig.5 Pressure distribution of the body at different angles of attack and U,, = 100 m/s
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