PROBLEM 3.107
KNOWN: Radius, thickness, and incident flux for aradiation heat gauge.

FIND: Expression relating incident flux to temperature difference between center and edge of
gauge.
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ASSUMPTIONS: (1) Steady-state conditions, (2) One-dimensional conduction inr (negligible
temperature drop across foil thickness), (3) Constant properties, (4) Uniform incident flux, (5)
Negligible heat loss from foil due to radiation exchange with enclosure wall, (6) Negligible contact
resistance between foil and heat sink.

ANALYSIS: Applying energy conservation to acircular ring extending fromr tor + d,
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Rearranging, find that
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Integrating,
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With dT/drl=¢ =0, C1 = 0 and with T(r = R) = T(R),
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Hence, the temperature distribution is

+Co or Co=T(R)+

T(r)=4q—it(R2—r2)+T(R).

Applying thisresult a r = 0, it follows that
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COMMENTS: Thistechnique allows for determination of aradiation flux from
measurement of atemperature difference. It becomesinaccurate if emission from thefoil
becomes significant.



