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Measurement of Performance of High Speed Under Water
Vehicle by Using Solid Rocket Motor(II)

Hyun-Gull Yoon*" - Hoy-Nam Lee* - Jung-Min Cha* - Seol Lim** - Suhk-Hoon Suh**

ABSTRACT

High speed under water vehicle by using solid rocket motor, which is a natural cavitation
type, was tested. The vehicle’s speed and running distance was measured, and pressure sensors
installed on the surface of the vehicle show pressure-time history of pressures according to the
development of the supercavitation. Underwater cameras installed on the wall of the test pool
recorded whole processes from the onset of the supercavitation to fully developed one.
CNU-SuperCT based on 2-dimensional inviscid theoretical analysis was used to simulate the test
result. In consideration of CNU-SuperCT does not include the control fins of the vehicle, simulation
results agree with test results very well. Also, pictures from underwater cameras support the test

results.
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Fig. 3. Measured combustor pressure, thrust, distance
and speed of the underwater vehicle
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Fig. 4 Positions of pressure sensors installed on the
vehicle tested
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Fig. 5. Pressures measured on the vehicle surface
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Table 1. According to the cavity length, estimated
speed, total drag, cavitation number and

maximum cavity diameter

e 5 99 3520 A A=
[m/s] | ° [N] [m] | #7%[m]
20.7 0.511 1157.6 0.1 0.082
29.5 0.251 2142.3 0.25 0.106
39.1 0.143 3500.0 0.5 0.134
529 0.078 5643.3 1 0.173
63.8 0.053 6624.0 1.5 0.2
721 0.042 6170.0 2.0 0.223
79.4 0.035 4961.0 2.5 0.243
85.9 0.03 5777.9 3.0 0.261
91.8 0.026 6581.7 35 0.278
97.3 0.023 7375.1 4.0 0.293
107.4 0.019 8937.5 5.0 0.321
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Table 2. Configuration of the vehicle covered by
supercavitation according to the vehicle’'s
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Table 3. Supercavitation shape on the test vehicle
captured by underwater camera
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