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An Experimental Heat-Transfer Method Using Liquid Crystal
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ABSTRACT

An experimental heat-transfer system as well as a data reduction procedure was established in
this study on the basis of the fundamental theory of liquid crystal thermography with heating at the
solid surface. The system was tested by using both the steady-state and the transient methods with
single-step heating at the surface. Two problems considered in the test were the flow over a flat plat
with an unheated starting length and a uniformly heated cylinder in the cross flow. Both the
steady-state and the transient experimental results of the local heat-transfer coefficients from the
flat-plate problem agreed well with the analytical solution, thereby confirming the validity of the new
system. The local Nusselt numbers in the cylinder-in-cross-flow problem obtained from the
steady-state experiment also compared reasonably well with those in the literature.

An uncertainty analysis was also conducted to compare the present liquid crystal technique
with the transient step-heating method in the gas temperature, which is now widely used.
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