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DETERMINATION OF ENTRAINMENT RATE FOR SUPERCAVITATION
VEHICLE Y

Yang Wugang***?)  Yang Zhencail Wen Kaige* Li Sancai* Zhang Yuwen**
*(School of Electronic and Control Engineering, Chang’an University, Xi’an 710064, China)
T(College of Science; Chang’an University, Xi’an 710064, China)

**(College of Marine Engineering, Northwestern Polytechnical University, Xi’an 7100724, China)

Abstract The supercavitation technique provides a method of achieving stunning speed for submarine vehicle.
To determine the entrainment rate under the specific condition represents a basic problem of this technique.
In the tradition entrainment rate determination method, the parameter Reynolds number is not considered.
Therefore the statistical results were widely scattered. We now propose boundary-layer-state approximation
method to solve the problem. The physical description and its corresponding hypotheses were discussed. The
integral relation and its solution were demonstrated. The curves of the variation of cavity number with the

gas entrainment rate were obtained for the different Reynolds numbers ranged from 0.35x10° to 5.4x10° and

for three different fixed half angles of conical cavitator 15°, 45°, 90°; all the curves preliminarily show, in
general, that the approximation calculation results according to the proposed relationship are in good agreement

with the experimental data.

Key words artificial supercavitation, entrainment rate, boundary layer theory, drag reduction, water-tunnel

experiment
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