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Abstract: A supercavitating vehicle has a speed of more than 300 km/h in water. A numerical analysis of the
flow around a supercavitating vehicle must deal with a multiphase flow consisting of the water, vapor and
exhaust gas because the vehicle is powered by roket propulsion. The effect of the exhaust gas on the vehicle
is an important part in the study of the performance of the supercavitating vehicle. In the present study, the
effect of the exhaust gas on the drag of vehicle was investigated by conducting numerical analysis. When
there is no exhaust gas, drag of vehicle is affected by re-entrant. In the case with rocket propulsion, the
exhaust gas reduces the influence of re-entrant. The exhaust gas also creates Mach disk and it changes drag
profile.
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Fig. 3 Water volume fraction about supercavitating
underwater vehicle without rocket propulsion
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Fig. 4 Transition of drag coefficient(0.2s - 0.255)
in the case without rocket propulsion
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Fig. 6 Transition of drag coefficient and pressure at
the end of vehicle(0.1s - 0.2s) in the case
without rocket propulsion. Left y-axis and
black line are drag coefficient. Right y-axis
and red line are water volume fraction
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Fig. 8 Pressure distribution as each location at
underwater vehicle
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Fig. 9 Pressure force and drag force of underwater
vehicle at 0.164 s(drag force is sum of
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Fig. 10 Pressure force and drag force of underwater
vehicle at 0.144 s(drag force is sum of

every pressure force, 6950 N+362 N-28.3
N-6790 N=497 N)



2FF FENPA) TFIG WA RAE W)k 5

Volume frocfion of waler
-E3 as o%

Velocity Magnitude

i 400 800 1200
0 1500

Fig. 11 Blackflow of Exhaust gas by density differ-
ence between gas and water

Volume fraction of water

0.02 004 006 008

Fig. 12 Water volume fraction about supercavitating
underwater vehicle with rocket propulsion

Velocity Magnitude (m/s)
8 12 16

Fig. 13 Vorticity created by exhaust gas in the end

of vehicle
F71%e] d= vFAE 7tav BEE =
o] Wj7]7}2~& Fig. 113 o] = ufd3}e] 100
Hj o] el WxEato]E ZFAH, o] WAt ]3|

1%
wje A o o Fach waAl Feld 4
F@ s AGA 9

[ez]
=
ZTE W5 EQAAEES Y

sHPA o] &l mA= . 917

Table 1 Average and standard deviation of drag
coefficient according to type of back of
vehicle

case 1 | case 2 | case 3 | case 4

average 0.071 0.073 0.073 0.073
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