Water flowing over a hemisphere
Before performing the cavitated flow body case, we define the cavitation
number by
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where P0, Pv, P∞ are total pressure, saturated-vapor pressure, and
free-stream pressure respectively. Rouse and McNown experiments for
water flowing over a hemisphere/cylinder geometry are presented. The
Reynolds number per inch for this configuration is 1.363 million.
Simulations for three cavitation numbers of 0.4, 0.3, and 0.2 are presented.
Initial conditions are assumed for each case with temperature of 300 K,
incoming uniform velocity of 4.317 m/s
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Fig. 5 Cavitation zone and surface pressure profiles at various cavitation numbers for hemisphereÕcylinder headform

prediction of the cavity length to grid quality. The coarser grid in
the interface region is also reflected in the broader interface zone.
It should be noted that all three cases were computed with the
baseline source term rates.
To evaluate the impact of the source term rates  f and  b , we
computed the 0.4 cavitation case using the following three different rates: 1兲 the baseline rate 共 f ⫽0.001 s,  b ⫽0.001 s兲; 2兲 a
faster rate (baseline⫻10); and, 3兲 a slower rate (baseline⫻0.1).
The surface pressure comparisons are shown in Fig. 6 for the three
different rates. The results for the baseline rate and the faster rate
are very close; however, as expected, the faster rate gives slightly
better results in the wake with the cavity closure being sharper.
The slower rate (baseline⫻0.1) gives a more diffused cavity particularly in the rear with the time scale for the nonequilibrium
source term coupling with the convective time scale. As the cavity
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closure region gets more diffuse, the strength of the re-entrant jet
weakens, and consequently, the pressure does not exhibit the pattern of over-pressurization and relaxation which is observed in the
data as well as the other two faster rate cases. We note that the
baseline rates have been used to compute all the results reported
here including the hydrofoil case. At least for steady-state problems, the nonequilibrium source terms perform adequately and the
precise value of the rate appears to be problem/grid independent
as long as the time scale is sufficiently fast enough 共as defined by
our baseline rate兲 in comparison to the characteristic convective
time scales.
NACA 66 Hydrofoil Simulations. In this section, we present
results for sheet cavitation on a NACA 66 hydrofoil 共Shen and
Dimotakis 关15兴兲. The freestream flow is at a 4 degree angle-ofJUNE 2001, Vol. 123 Õ 337

