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In this research, we focused on the cooling of the blanket of a fusion
reactor with high heat flux and the cooling of compact heat exchangers and electronic devices. For
the purpose of clarifying the steady-state and transient heat transfer characteristics in the narrow

channel, an experimental study was conducted on the heat transfer characteristics for turbulent
helium flow in a horizontal minichannel. A circular platinum tube with various inner diameters was
heated by direct current and cooled by helium gas. The obtained experimental data were investigated
on the effects of e-folding time, velocity, inner diameter of the minichannel, pressure and inlet
temperature. Moreover, the numerical simulation of turbulent heat transfer for helium gas flowing in
a minichannel was performed. The temperature distribution and velocity distribution in the
minichannel were clarified, and the results of the simulation were compared with the experimental

data.
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Fig. 2 Cross-sectional view of the test section.
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Fig. 5 Dependence of heat transfer coefficientson Fig.6 Semi-empirical correlation for transient

e-folding time under different flow velocities.

through a narrow tube.
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Fig. 7 The comparison of
experimental minichannels
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Fig. 9 Schematic diagram of the physical model.
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data.
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