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ABSTRACT

A natural cavitation-type high-speed underwater vehicle with solid rocket motor is tested, and its
speed and running distance are measured. The outputs from pressure sensors on the surface of the
vehicle reveal a pressure-time history reflecting the development of supercavitation. Underwater
cameras installed on the wall of the test pool record the entire process from the onset of
supercavitation to its full development. CNU-SuperCI, based on two-dimensional inviscid theoretical
analysis, is used to simulate test results. Considering CNU-SuperCT does not include the control fins
of the vehicle, simulation results agree with test results very well. Additionally, pictures from
underwater cameras support the test results.
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Fig. 4 Measured combustor pressure, thrust,
distance, and speed of the underwater
vehicle.
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Fig. 6 Pressures measured on the vehicle surface.
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Table 1. Estimated speed, total drag, cavitation
number, and maximum cavity diameter by Table 2. Configuration of the vehicle covered by
changing cavity length. supercavitation by changing vehicle speed.
o . . Speed
Cavitation| Total Cavity |Max. Cavity Contour
Speed . [m/s]
[m/s] Number| Drag | Length | Diameter
(0) [N] [m] [m] 207 | eccomim—
20.7 0.511 1157.6 0.1 0.082 29.5 e —
29.5 0.251 2142.3 0.25 0.106 391 | e—
39.1 0.143 3500.0 0.5 0.134 529 - —
52.9 0.078 5643.3 1 0.173
63.8 | e ——
63.8 0.053 6624.0 1.5 0.2 I
721 | e —
72.1 0.042 6170.0 2.0 0.223
794 | e —
79.4 0.035 4961.0 2.5 0.243
859 |
85.9 0.03 5777.9 3.0 0.261
91.8 0.026 6581.7 3.5 0.278 918 @
e —— e
973 | 0023 | 73751 | 4.0 0.293 T3 | —eel
107.4 | 0.019 | 8937.5 5.0 0.321 1074 | S —




16 2dd - osy -

INRNE-TIFS ERIDTS

Hor
ro
ui
I
)
OH
1
b
)

uie} Zo] FFol FFEETA EFA HAE B
A ZsHE 45 80 m/s F-27HA o] 743t
W, o]Fd &=7t FUHgel wet Y A4 F
7HeHs 1% Utk F59 oyt HojAe
w712 Al AR JA FrleiH, £=7
°F 110 m/sell o|2W Ho 7|2 HHL 2F 03

m7FA] AXA Hot

Table 2214 5549 &7 Az 71
ol wel FEe] AT FMEE ¢ & Uk
&57F oF 63 m/sol ol2W ST dE
P47 Ad5FFe] AAE A AHAA 7=
7F "old, #EEAY £%71 °F 80 m/sel
o|2H 7E7 AF FEEEA A4 dAE °
A HH, =71 oF 86 m/sol TEdoF 71 E}
FeEsA BA AAE @A HY, £=71 973
m/sY T 4dol7t 40 mE FEFZTA
Zolo] of 2uj7} =o] o] &LZolA <l

=
e FASEA FEEEAE 28T F 3

Aog . ol FF £ FEol &
AE Hlojd &FEo] 718 A7 H 32|

of YAt FEEEA o Ax Ao
dst7] wj ol
%% 973 m/s o4& Fig. 404 1.5l
1.75% Atole] F3telm ojwe] Fy7 2= 84
moll A 1075 m7bA o]t} Fig. 604 HoE P3
o] e 08%°A FA F
HEA 09%°d 2FFoE YT Aow A
et
AZZA#AR] Fig. 69 Fig. 49 <J3tA 0.9zl
&5 65 m/so|t, Al4PE ARl Table 240 ©]3f
W £57F °F 51 m/s¥ A5 P37F AAE A
?l 896 mm7tA| Z|E7} Qo)A Hoh. FHAT F
ks

2 od ot o ol

=713k 3 overshoot
7

Table 3. Supercavitation shape on the test vehicle
captured by underwater cameras.
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