PROBLEM 3.141

KNOWN: Base temperature, ambient fluid conditions, and temperatures at a prescribed
distance from the base for two long rods, with one of known thermal conductivity.

FIND: Thermal conductivity of other rod.

SCHEMATIC:
yeres "C‘ _~— Aluminum, k=180 W/m-K

K { (Standard material)
Ty = 100‘C<|— x; —> T, =25°C
I {

T=62 OC'

(Test material)

ASSUMPTIONS: (1) Steady-state, (2) One-dimensional conduction along rods, (3)
Constant properties, (4) Negligible radiation, (5) Negligible contact resistance at base, (6)
Infinitely long rods, (7) Rods are identical except for their thermal conductivity.

ANALYSIS: With the assumption of infinitely long rods, the temperature distribution is
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Hence, for the two rods,
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kg =48.4 W/m-K. <

COMMENTS: Providing conditions for the two rods may be maintained nearly identical,
the above method provides a convenient means of measuring the thermal conductivity of

solids.



