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Oscillating Heat Pipe with Check Valves

Yoshiro Miyazaki

In oscillating heat pipes, liquid working fluid gathers on the cooling side, forming
U-shaped liquid columns in individual turns. The oscillation of the liquid columns brings
about working fluid supply to the heat transfer sections. However, when the amplitude of
oscillatory flow is small, there is the possibility that the supply of working fluid to the heat
transfer sections is insufficient. This gives rise to an operating limit for oscillating heat pipes.

If the channel ends are connected in a loop and the loop is equipped with check valves, a
single-directional flow is caused by summing the amplitudes of oscillatory flow. This allows
the effective flow into the heat transfer sections to be maintained even when the amplitude of
oscillatory flow is small.

In the present paper, experimental studies to confirm the existence of an operating limit of
low amplitude oscillatory flow, and to demonstrate the effect of check valves in alleviating

this problem, are described.
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Fig. 2 Liquid column oscillation Iig. 3 Liquid column oscillation within
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9. HIERPRECERNEFZOND, Fig. 6 Thermal performance of heat pipe with
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Fig. 8 Comparison of thermal performances
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