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Underwater Ram-Jet Propulsion(] ) : Consideration on
Performance Characteristics by Design Conditions

YT.Kim - Y. H. Lee
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Abstract

Data for conceptual design are derived under adequate boundary and initial conditions. To
optimize propulsive efficiency, the effects of ram — jet size, water velocity gradient, ambient
temperature, ambient pressure, specific density of water, bubble radius, gas velocity, diffuser
area ratio, and mass flow rate are discussed. On the bases of the above calculating conditions,
it is verified that a compressor of 59,530HP produces 784,000N thrust under the speed of 80
knots for the buried type vessel.
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Sa=0.22m*, Uo=>50m/sec=100knots, To=293K, R;=290J/K kg, Pa=1.03 X 10°N/m?
pw=1,026kg/m? q=60(sec?), Ro=0.01m, Vo=25m/sec, pai=2, #4=0.0015, n.=0.85
n¢i=0.95, Cp=2.5
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Se=2.2m? U.=40m/sec=80knots, Ta=293K, R:=290J/K kg, Po=1.03 x 10°N/m?
pw=1,026kg/m®, ¢=60(sec™?), Ro=0.01m, Vo=25m/sec, pai=2, u=0.0015, 17:=0.85
14i=0.95, Cp=2.5
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The Value of Y Axis
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Fig. 2.2 Parameter Characteristics within Nozzle by
Isothermal Process
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Fig. 2.3 Propulsive Efficiency for Different Types Fig.2.4 Propulsive Efficiency for Different Types
and Cycles and Size
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The Value of X Axis

The Value of Y Axis
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Fig. 2.6 Propulsive Efficiency for Different Water
Velocity Gradient

Fig. 2.5 The Effect of Scale on Efficiency
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Fig. 2.8 Propulsive Efficiency for Different Ambient Fig. 2.9 Propulsive Efficiency for Different Water
Pressure Density
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Fig. 2.10 Propulsive Efficiency for Different Bubble Fig. 2.11 Propulsive Efficiency for Different Gas
Radius Velocity
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Fig. 2.12 Propulsive Efficiency for Different Diffuser Fig. 2.13 Propulsive Efficiency for Different Mass
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