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Study of the thermo-syphon cooling system with a
vessel in the sea states
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A thermosyphon application is considered to be a choice to cool down superconducting rotating machines.
The thermosyphon cooling system by using neon gas in the temperature range of 25 K to 40 K has been tested
in laboratories, since it possesses advantages of large capacity of heat transport, less complicated construction,
and smaller volume. Applying the
thermosyphon cooling system to HTS rotating machine in the ship propulsion system, we need to study the
effect of both pitching and rollingmotions caused by the sea states on the cooling performance such as stability
and allowable thermal load.
In this study, we equipped the “SHIOJI MARU”, a 425 ton vessel with the thermo-syphon cooling system.
Great attention has been paid to the heat load, which is applied to the evaporator, under the influence of the
pitching and rolling of the vessel. The gradual and rapid heat loading tests have been conducted. In addition,
we investigated the effect of the neon quantity on the cooling performance at sea. These on-board testing
results for coolingwith the thermosyphon are comparatively discussedwith those obtained in the laboratories.
The pitching and rolling of the ship encouraged heat exchange. The obtained result is caused by an increased
thermal exchange on the surface originating from the ship motions.
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