F50% B 1 B o X @ K F F R Vol.50 No. 1
2016 4 1 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Jan. 2016

DOI. 10.7652/xjtuxb201601009

B MITE Y KRR R NS R 5

TRk, B, SR, N, R
2. b AL TS A, 100074, JbE; 3.92330 #BA, 266102, IIARFE)

WE. ATHRBZOMTET REZG AR A48, RRAERAZ T F&RTT 5 A RE
Wy R EAERBER , FE Il m/sERERKAKE TALRATEALAAEFNELAZT ATHERY
ABOEARNFRALTNHE. 2NN EZNRRAEMAKRNT KAEBERREFTTREELAKRT S
AT K EAR, KBTS T ARAMERET.F4HA(2°,4°,6°) fo &k @ A % (P43 mm,
@45 mm, P47 mm) 8§ TK B AR ST F 0B AR B rn A T T B R & T AR R
RBARRRD NP, BREAN T IKREBOTA R I 2 BAREE F 4 A (RABRZR) W
MRXmBR At mEm G TREHE AT TR D, ZERSFH—F RN R KN
B BB TBEENREESGARRD DT BRI RET A NAORR LI,

KEER . BT IREAE AR AR T

FESES: 035 XEtRER: A XEHFS: 0253-987X(2016)01-0053-06

Experimental Research on Hydrodynamic Characteristics of

Supercavitating Vehicle Expansion Sterns

WANG Keyan', DENG Fei', ZHANG Heng?, FENG Xiaotao®, ZHAO Jianpeng'
(1. School of Marine Science and Technology, Northwestern Polytechnical University, Xi’an 710072, China;

2. Beijing Institute of Mechatronics Engineering, Beijing 100074, China; 3. Unit 92330, Qingdao, Shandong 266102, China)

Abstract: To investigate the hydrodynamic characteristics of supercavitating vehicle expansion
sterns, a series of 5 expansion stern models with different shapes have been designed with
modular method. Under the constant water tunnel speed of 11m/s, the ventilation quantity of
ventilation device is adapted and controlled to modify the inner pressure of the model bubble layer
and the ventilation cavitation coefficient. Then a serial of supercavitation hydrodynamic
characteristics comparison experiments for expansion stern models with different structure
parameters is conducted in water tunnel. The characteristics that how the sterns affect the closed
shape of the supercavitation are analyzed, with different ventilation quantity, different expansion
stern half cone angles (2°, 4°, 6°) and different expansion stern diameters ($43 mm, ®45 mm,
®47 mm). The relationship between the fluid force and the wetted area of the sterns is discussed.
The experimental results show that the drag coefficient and the lift coefficient increase with the
increasing half cone angle and the diameter of the expansion stern. Compared with the lift
direction, the drag coefficient gets more sensitive to the change of the cone angle and diameter of

sterns. This result supports the further research on hydrodynamic layout design with the head
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cavitator, expansion stern control plane and thrust vector.

Keywords: supercavitation; expansion stern; hydrodynamic characteristics; cavitation
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