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Fig. 2 History of the supercavity length at increase of the disk’s velocity
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Fig. 3 Supercavities shape behind a disk with

variational velocity motion(6=0.1)
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Analysis of supercavity cross section independent expansion

principle and its applications

YANG Hong-lan"', SHI Wen-pu®
(1. School of Mechatronics, Qigihar University, Qigihar 161006 ,China;

2. School of Electro-mechanical Automobile Engineering, Yantai University, Yantai 264005, China)

Abstract: The law of conservation of energy is employed to interpret the supercavity cross section inde-
pendent expansion principle in this paper. The formula between the cavitaty cross section area and the
object relative movement velocity to water and the cavitation number are derived, Logvinovich’ given
formulas are further improved and expanded. And the unsteady changing processes of the posterior limit-
ed axisymmetric super cavitation length and form of the disk are studied under several kinds of unsteady
conditions basing on this paper’s investigations ,the feasibility of the method here is illustrated through
a given numerical example. In conclusions,it provides theoretical references for the design of water su-
per-cavitation navigation body,and have important theoretical guiding significance to the related numeri-

cal calculations.

Key words: supercavity cross section independent expansion principle; disk cavitator; unsteady process;

cavity form



