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Abstract: Recent increase in the size of space platforms requires the management of larger amount
of waste heat under high heat flux conditions and the transportation of it along a long distance to
the radiator. Flow boiling applied to the thermal management system in space attracts much
attention as promising means to realize high-performance heat transfer and transport because of
large latent heat of vaporization. In the present paper, effects of tube orientation on flow boiling
heat transfer characteristics was investigated for FC72 flowing in a 0.51mm-diameter single
mini-tube. In the entire range of tested mass velocity, heat transfer coefficients were influenced by
vapor quality even under low vapor quality conditions in both of vertical upward and vertical
downward flows. The boundary between the body force dominated and the inertia force dominated
regimes was given by Froude number as Fr = 5, while the boundary between the body force
dominated and the surface tension dominated regimes was deduced to be the relation by Bond
number Bo < 0.51.
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Fig.1 Dominant force regimes.
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Fig. 2 Experimental apparatus.
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Fig. 4 Heat transfer coefficient versus Froude number.
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