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Abstract: To study the cavitation thermodynamic effect, a series of visualization experiments of the cavitat-
ing flow inside a model inducer were carried out under different flow coefficients and temperatures, the cavitation
structures were documented integrally from the inception point to the breakdown point. It is found that tempera-
ture shows little influence on the non—cavitation hydraulic performance, but the breakdown point is remarkably
delayed at high temperatures, indicating the influence of the thermodynamic effect. The comparison of cavitation
structures at different temperatures implies that the strength of thermodynamic effect is closely related to the flow
condition and it is more conspicuous at smaller cavitation numbers. At last, a semi—empirical theoretical model
was introduced to predict the influence of thermodynamic effect on the cavitation performance. The averaged devi-
ation between predicted and experimental results is 5.5% at small flow condition (©=0.071). The averaged devia-
tion is 10.8% for the larger flow condition (@=0.088). Thus the validity of the predicted model is verified in the

investigated conditions in this study.
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Fig. 1 Inducer cavitation test facility in Xi'an Aerospace Propulsion Institute
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Fig.2 Test section
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Fig.3 Model inducer

Table 1 Main parameters of the model inducer

Parameters Value

Diameter D/m 0.1

Blade number 3

Solidity at tip 3.2

Blade tip angle/(°) 9.6

Sweepback angle of leading edge/(°) 150
Inlet hub diameter/m 0.016
Outlet hub diameter/m 0.0355
Non-dimensional tip clearance /D 0.005

Fig. 4 High-speed camera
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Fig.5 Temperature variation during the test
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Fig. 8 Cavitation performance at different temperatures
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