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ABSTRACT

The underwater ram-jet is a propulsion device in which the energy
of an expanding air imparts additional moment to a stream of water
through mixing as a unique marine propulsion concept promising
characterizing the very high cruise speed rangele.g. 80-100 knots).
This paper is to investigate the propulsive efficiency of the nozzle flow
of underwater ram-jet under the speed of 80 knots for the buried
type vessel. The basic assumption of the theoretical analysis is that a
mixture of water and air can be treated as a 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,
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diffuser area ratio, mass flow ratio and water velocity gradient are
investigated. The main results are summarized as follows:

1) An optimum size of bubble radius exists to obtain maximum
propulsion efficiency.

2) Increase of compressed air velocity accompanies small increment
of propulsion thrust.

3) The change of atmospheric temperature, pressure and operating
liquid density does not make little difference in performance estimation.

4) An optimal mass flow ratio is found for maximum propulsion
efficiency.

5) Propulsion efficiency depends greatly on the change of the area
ratio of diffuser inlet and outlet.
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Fig.1 Schematic Diagram of Ram-Jet[1]
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