ENHANCEMENT OF CRYOGENIC POOL BOILING BY
SURFACE MODIFICATION
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Approximate enhancement in heat transfer due to grooves:
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Summary and Conclusions

« Experiments were conducted to evaluate the effects of surface modifications on the nucleate
pool boiling of liquid nitrogen.

 Temperature probes, combined with the variable thermal conductivity of the solid, were used
to calculate the heat flux at the surface.

A grooved surface provided an increase on heat flux, as indicated by the heat transfer
coefficient, of as much as a factor of roughly 16.

* A greater enhancement in heat transfer was seen for the case of horizontal cylinders than
vertical ones.

* For the vertical cylinder, both the rate of heat transfer and the augmentation due to surface
modification were larger at the higher vs. lower measurement location.

* Applying a correction for fin effectiveness suggests a slighter greater enhancement in heat
flux than indicated by the temperature measurements alone.
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