§a8 % s U S NS D A N = Vol. 48 No.8
201648 H JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Aug. 2016

doi:10.11918/].issn.0367-6234.2016.08.024

REMBAREKEZNRINFIES T

MR EIRENR,EOBR

(M IRUE Tl K2 AR 2B WA /KEE 150001)

B E: A oA REA A AR IR IR AR B Bt o CFX 3R Z K IF &, 4 Schnerr-Sauer 2 L HE B A0 & R A
MR R AR e S BN B CFX KR & B 6 R EL RANERDm R ET B, NTAH 8D #8084 H
T, FETREAFAASKARZMRS G ZERERUA L R ELER G R RAF AT, A T B 7 3% 097 M.
HWEERLN AHFRNABRAZMEREAMBEESEE MR HERF A RAS MO KA RAER 2> H L REAF
B /N A R R A KA K AR 1A TR G R R TR T AR ] AR  E T R O IR S L KRR R T UL R AR
R B A W9 BAR AR

KB : WA A SRS A F R BB H

HESES: TI763 XERERERS: A XEHS: 0367-6234(2016)08-0141-06

Study on the behavior of cavitating flows around the hydrofoil in
liquid hydrogen and nitrogen
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Abstract; The objective of this study is to analyze the cavitation characteristics in liquid hydrogen and nitrogen.
The aim was realized by implanting the Schnerr-Sauer cavitation model and the physical properties of liquid
hydrogen and liquid nitrogen at different temperatures into the CFX solver code, and coupling the energy equation
considering the latent heat. Then the three-dimensional numerical simulation of cavitating flows was conducted
around a hydrofoil in liquid hydrogen and nitrogen, and the experimental results of the pressure and temperature
were utilized to validate the numerical strategy. The results show that the thermodynamic effects have more
pronounced impact on the pressure and temperature in the cavitation region of liquid hydrogen. The liquid phase
volume fraction in liquid nitrogen is smaller in the core cavitation region than that of liquid hydrogen,and the rate of
phase transition from vapor to liquid is large in the closure region. The mass transfer rate between liquid and vapor
can be used to evaluate the temperature, pressure and phase volume fraction inside the cavity effectively.
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Tab.1 Simulation cases and run conditions
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Fig.3 Physical properties of liquid hydrogen and nitrogen
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Fig.4 Comparison of numerical results and experimental data
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Fig.5 Comparison of cavitation characteristics in liquid hydrogen and nitrogen
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Fig.6  Comparison of interphase mass transfer rate in liquid hydrogen and nitrogen
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