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Basic research on micro heat transfer device using pulsating heat pipe under

low temperature environment
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We experimentally investigate the heat transfer characteristics of a micro pulsating heat pipe (MPHP).
The MPHP consists of 20 parallel channels made of copper tubes with an internal diameter of 0.8 mm.

Water, ethanol, and aqueous solution 1-butanol are used as the working fluids. This aqueous solution
is known as a self-rewetting fluid. Using a self-rewetting fluid as a working fluid is expected to
improve the heat transfer performance of an MPHP. The experimental results indicate that a stable
oscillating motion of working fluid is generated in a PHP with the self-rewetting fluid in a heat
load regime lower than that of water. In addition, the effective thermal conductivity of a PHP with
a high concentration self-rewetting fluid is higher than that of other fluids in the high heat—load
regime. Moreover, the heat transfer enhancement of an MPHP with a self-rewetting fluid is highly

significant at a low fill-ratio condition.
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