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This thesis is entitled “Study on heat-transport mechanism with liquid-column oscillation in pulsating heat
pipe,” and composed of six chapters.

Chapter 1 “Introduction”

In chapter 1, the motivation and objectives of this thesis are described. To clarify the detailed heat-transport
mechanism of a pulsating heat pipe, the heat-transport with a liquid column oscillating in a channel was
focused on.

Chapter 2 “Experimental setup and methods”

In chapter 2, the details of the experimental setup and methods are described. A liquid column was oscillated
in a channel for a single-component and two-component systems. In the single-component system, the latent
heat transport due to the phase change and the sensible heat transport due to the oscillating flow occurred
simultaneously because the gas phase consisted of only the working-fluid vapor. In the two-component
system, only sensible heat transport occurred because the gas phase consisted of air at the atmospheric
pressure. The contribution of the latent and sensible heat transport in oscillating working fluid was
experimentally evaluated by oscillating the liquid column in a channel having a heating and cooling sections.

Chapter 3 “Experimental study on heat transport with liquid-column oscillation”

In chapter 3, the heat transport with the liquid-column oscillation was experimentally investigated. The
latent and sensible heat transport were estimated by a comparison between the single-component and
two-component systems. In addition, the phase-change behavior of the working fluid was clarified according
to the vapor-mass fluctuation. The results show that the liquid film formed by the oscillating liquid column
plays an important role in the mechanism of the latent heat transport.

Chapter 4 “Numerical analysis of sensible heat transport with liquid-column oscillation”

In chapter 4, the detail of the sensible heat transport with the liquid-column oscillation was discussed
according to the numerical results. A comparison between the numerical and experimental results indicates
that the liquid film on the channel wall enhances the sensible heat transport.

Chapter 5 “Measurement of liquid-film thickness formed with liquid-column oscillation and
proposal of correlations for liquid-film thickness”

In chapter 5, the liquid-film thickness formed with the liquid-column oscillation was experimentally
estimated and the empirical correlations for the liquid-film thickness were proposed. The liquid-film
thickness was estimated according to the displacement of the tip of the oscillating liquid column.

Chapter 6 “Concluding remarks”
In chapter 6, the findings obtained in the above chapters are summarized and the future works are
mentioned.
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