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Abstract
Experimentally were conducted to study the effects of heater size and microstructure on subcooled pool boiling of FC-72 on
silicon chips in both microgravity and earth gravity condition. A smooth surface and a micro-pin-finned surface with two
different heater sizes of 2×2 m2 and 1×1 m2 were used in the experiment (chip S 2×2 and chip S 1×1 for smooth surface, chip
PF30-60 2×2 and chip PF30-60 1×1 for micro-pin-finned surface). For smooth silicon chip, the nucleate boiling heat transfer
performance is deteriorated with increase in heater size in both earth gravity and microgravity conditions. However, in
microgravity, the qCHF of chip S 2×2 was greater than that of chip S 1×1, contrary to the CHF characteristic in earth ground
condition (Fig. 1a). It is found that at a very high heat flux, a smooth hemispherical bubble is generated on the surface of chip S
1×1 in microgravity, while on chip S 2×2 an oblate vapor blanket is formed, which indicates that boiling heat transfer
mechanisms are different in both cases. The calculation shows that in microgravity the boiling performance is dominated by
buoyancy for chip S 2×2, but it was dominated by surface tension for chip S 1×1. For micro-pin-finned surface in earth gravity,
the nucleate boiling heat transfer performance on chip PF30-60 2×2 is better than that on a small heater size of chip PF30-60 1×1,
but in natural convection region the situation is reversed. As shown in Fig. 1b, in microgravity, at a moderate heat flux the
boiling heat transfer performance on chip PF30-60 2×2 is better than that on chip PF30-60 1×1. However, with the increase of
heat flux the deterioration of heat transfer performance on chip PF30-60 2×2 is more obvious than that on chip PF30-60 1×1.
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Fig. 1 Heater size effect on boiling heat transfer in normal gravity and microgravity

