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Abstract:  The relatively poor understanding of gravity effects on pool 
and flow boiling heat transfer can be attributed to the lack of long 
duration high-quality microgravity data, g-jitter associated with ground-
based low gravity facilities, little data at intermediate gravity levels, and 
a poor understanding of the effect of important parameters even at 
earth gravity conditions. Recent techniques have enabled much more 
detailed information to be obtained at the liquid-solid interface. For pool 
boiling, results will be presented from a facility that obtained over 200 
pool boiling runs aboard the International Space Station (ISS). For flow 
boiling a new and novel technique to measure heat transfer and liquid 
film thickness distributions over relatively large areas for two-phase flow 
and heat transfer phenomena using infrared (IR) thermometry is 
described. A midwave IR camera (3.6 m -5.1 m) is used to determine 
the temperature distribution within a multilayer consisting of a silicon 
substrate coated with a thin insulator. Since silicon is largely 
transparent to IR radiation, the temperature of the inner and outer walls 
of the multilayer can be measured by coating selected areas with a thin, 
IR opaque film. If the fluid used is also partially transparent to IR, the 
flow can be visualized and the liquid film thickness can be measured. 
The theoretical basis for the technique is given along with a description 
of the test apparatus and data reduction procedure. The technique is 
demonstrated by determining the heat transfer coefficient distributions 
produced by droplet evaporation and flow boiling heat transfer.  
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