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Abstract

Cavitating flow simulation is of practical importance for many hydraulic engineering systems, such
as pump, turbine, nozzle, injector, etc. In the present work, a solver for cavitating flow has been
developed and applied to simulate the flows past axisymmetric cylinders. Governing equations are the
two-phase Navier-Stokes equations, comprised of continuity equation of liquid and vapor phase. The

momentum equation is in the mixture phase.
preconditioned algorithm in curvilinear coordinates.
and caliber-0 forebody shape. Then, the present

axisymmetric cylinders: hemispherical, ogive,

The solver employed an implicit, dual time,

Computations were carried out for three

calculations were compared with experiments and other numerical results to validate the present solver.
Also, the code has shown its capability to accurately simulate the re-entrant jet phenomena and
ventilated cavitation. Hence, it has been found that the present numerical code has successfully
accounted for cavitating flows past axisymmetric cylinders.
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Fig. 1 Grid sytem of hemispherical forebody cylinder

Analysis, Ca=0.5
— — — - Analysis, Ca=0.4
i | === — Analysis, Ca=0.3
—m.m= Analysis, Ca=0.2
Data, Ca=0.5
Data, Ca=0.4
Data, Ca=0.3
Data, Ca=0.2

Ly 0o

Fig. 2 Comparison of surface pressure of hemispherical
forebody cylinder at various cavitation numbers
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Fig. 3 Liquid volume fraction and velocity vectors of
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(a) at Ca=0.5

(b) At Ca=0.4
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Fig. 4 Comparison of cavity and streamlines
of hemispherical forebody cylinder at
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Fig. 6 Grid independence test on fine, medium, and
coarse grid of hemispherical cylinder
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Fig. 12 Liquid volume fraction of caliber-0 forebody
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