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A Study on Propulsion Performance ot Underwater Ram-Jet with
Optimized Nozzle Configuration
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FEYAE(underwater ram-jet)= WEFYH(ram intake), &4 (mixing chamber) ¥ *F
(nozzle)2 TAE glod #HEYRZ 48 AFFAE gEHol Sy o] FtE FAFHA
o] EFAREE TLT7E BAIY 7] - do)AHE Al =28 EFIHIEAM oir|gR
BAL sto] AEKAE %02 JMEAA =E2ETIHE 4L A Aoz IAY xuk
Mutzaasjoltt, B ATdME xES ¥ ¢ Udx A@E(buried type vessel) HHES]
A =ZPAUCIEE o) &3le] ANl RAS, Thads, VXN, dZ| %, FERH
OFAAAN), 2HEA xu)el Wbyt FAEA oA Jeg setstat

Abstract
The basic principle of underwater ram-jet as a unique marine propulsion concept showing

very high cruise speed rangele. g. 80-100 knots) is the thrust production by the transfer of
the potential energy of compressed gas to the operating liquid through kinetic mixing process.
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This paper is aimed to investigate the propulsive efficdency of the nozzle flow in underwater
ram-jet at the speed of 80 knots for the buried type vessel. The basic assumption of the
theoretical analysis is that mixture of water and air can be treated as incompressible gas. For
an optimized nozzle configuration obtained from the performance analysis, preliminary data for
performance evaluation are obtained and effects of nozzle inner wall friction, ambient
temperature, ambient pressure, water density, gas velocity, bubble radius, flow velocity, diffuser
area ratio, mass flow ratio and water velocity gradient are investigated.
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Table 1

Initial conditions at nozzle

Intake Cross-sectional Area
Ambient Water Velocity
Ambient Temperature

Gas Constant

Ambient Pressure

Water Mass Density

Water Velocity Gradient
Nozzle Entrance Bubble Radius
Nozzle Entrance Bubble Velocity
Diffuser Area Ratio

Kinematic Viscosity
Compressor Efficiency Factor
Diffuser Efficiency Factor
Drag Coefficient

Friction Coefficient

22 m*

293 K

5 sec”"
0.01m
20 m/sec
2

0.85
0.95
25
0.005

40 m/sec=80knots

290 J/K kg
1.03 x10° N/m®
1026 kg/m’

0.0015 m*/s
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