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Abstract: The air-water trans-medium aircraft can enter the water at high speed and attack the tar-
get swiftly after flying to the target water region with powerful breakthrough defense capabilities
as well as excellent concealment. However, in underwater navigation, problems such as the resist-
ance of the solid/liquid interface and the change of flow field around the vehiclehave a severe
impact on navigation speed and stability. Thus, the key to ensuring high-speed and stable under-
water navigation is reducingsurface resistance interference and optimizing the flow field. This work
seeks to discuss the flow field optimization technique and surface drag-reduction technology appro-
priate for underwater high-speed vehicles. Hence, here we choose four of the most representative
and promising drag reduction methods for detailed description, namely surface microstructures,
superhydrophobic surfaces, supercavitation and microbubbles. Additionally, the mechanism and
application feasibility of various drag reduction technologies are analyzed. Meanwhile, we also dis-
cuss the development direction of drag-reduction technology suitable for high-speed underwater ve-
hicles.
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Fig.1 Typical drag reduction microstructure
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Fig. 2 Schematic diagram of the surface

structure drag reduction
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slip flow diagram
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Fig. 4 Superhydrophobic drag reduction mechanism
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Fig. 7 Adhesion state of air layer in different velocity
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