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Abstract: In order to study the effects of increasing temperature on cavitating flow on surface of hydrofoil ,
a comparison analysis of the predicted ability of different cavitation models was performed firstly using water as
working fluid. It was found that Singhal model can accurately predict the cavity appearance, pressure and temper-
ature distribution. The thermodynamic effect was taken into account by adding the energy source term caused by
cavitation and coupling with the relationship between physical properties and temperature, the validity of the nu-
merical method is verified by available experimental data. Little influence on the pressure distribution is identi-
fied after considering thermodynamic effect, but the maximum temperature depression is decreased by about
10%. Numerical simulations of cavitating flow within temperature range 298K~393K were conducted based on the

developed numerical method. It was found that the temperature depression increased with increasing tempera-
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ture, whereas there is an inflection point at 7=353K of the curve of cavitation area versus temperature , the cavita-

tion area increased with increasing temperature when 7<353K, while decreased after T=353K. At last the influ-

ence of Reynolds number on cavitation development was identified, elevated Reynolds number is found to have

promotion effect, and increasing temperature produces both stronger thermodynamic effect (suppress cavitation)

and larger Reynolds number (promote cavitation) , the influence of temperature on the cavitating flow depends on

the balance between these two inverse effects.

Key words: Liquid rocket engine; Temperature; Cavitation model; Thermodynamic effect; Hydrofoil
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