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ABSTRACT

This paper presents a numerical investigation on the local hydraulic cavitation phenomena of water resulting from the rotor

with high rotational speed in the hydraulic cavitation heat generator. The numerical simulation utilizes the standard k-epsilon

turbulence model, the mixture multiphase model and the Schnerr-Sauer cavitation model to simulate the complex cavitation

phenomena in the generator. For exploring the efficient shape of the dimples on the rotor to causing cavitation phenomena

artificially, the pressure distributions and the volume fractions of the vapor on the rotor are investigated respectively about

different shapes of the rotor in the generator. The optimum shape of the dimple to causing cavitation phenomena in the selected

shapes is obtained by the means of the numerical simulation.
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(a) Schematic diagram

(b) The rotor

of the heat generator
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(c) Sectional view of the heat generator

Fig. 1 The cavitation heater
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Fig. 2 The shapes of the dimple
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Table 1 Types of the dimple

Shape type Depth (mm) Angle a (degree)

30
) 35

Cylinder 10 -
45

140

30 150

160

140

Cone 35 150

160

4.0 10

160

45 150
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(c) Double
Fig. 5 The pressure distributions
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(c) Double
Fig. 6 The distributions of the volume fractions of vapor
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Fig. 7 Comparison of the volume fractions of vapor

(c) Depth=4.0 mm (d) Depth=4.5 mm
Fig. 8 The volume fractions of Vapor
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Fig. 9 Comparison of the volume fractions of vapor
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(c) Angle=160°
Fig. 10 The volume fractions of vapor
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Fig. 11 Comparison of the volume fractions of vapor
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Table 2 The volume fractions of vapor for various shape of the

dimples

Stave tve | Depth ) | (G505 e 0

3.0 55.20

Cylinder 35 B 55.47

4.0 o0.77

45 55.53

140 55.93

3.0 150 55.84

160 55.81

140 56.13

Cone 35 150 56.15

160 55.70

40 150 55.62

160 55.53

45 150 55.67
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