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Numerical simulation and identification of submarine wake
characteristics in stratified flow
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Shanghai 200093, China; 2. Shanghai Shipbuilding Equipment Research Institute, Shanghai 200031, China;
3. Shanghai Publishing and Printing College, Shanghai 200093, China)

Abstract: Hydrodynamic wake is one of the important physical fields for the non-acoustic detection of submarines, and its
accurate prediction is difficult due to the complexity of the marine environment. The Volume of Fluid ( VOF) method is
used to numerically simulate the stratified flow field of a submarine under direct navigation, and the influence laws of the
speed, dive depth, and seawater stratification on the free-surface wake features and internal-wave wake features are
obtained. Canny edge detection operator theory is applied to extract the wake profile features, and the wake angle and
transverse wave tensor angle are measured. The results show that the submarine’s wake does not present a typical “V” wave
when the Fr number is low at a large dive depth, but gradually changes from a “spot” to a parallel wave with the increase
of the Fr number, and eventually evolves into a distinct “V” wave. The strong stratification of seawater enhances free-
surface perturbation, making the free-surface wake characteristics more pronounced. These results provide a basis for image
recognition of hydrodynamic wake characteristics of submarines.
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Fig. 1 Diagram of the computational domain
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submarine mesh

V7K B SR B S 3. 05 m/s, 354035 A% S %
A3k 726.5 7 .845.9 J7.986. 8 J7 .1 303 Ty, A
(B S AR AR A A BE D (B I35 1, i B 2 S
KL 14 JZEAHTRL 2645 T RO EEA5 2R

F1 AENVTEMETEREREDE(HE u =3.05 m/s)
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