PROBLEM 5.8
KNOWN: The temperature-time history of a pure copper spherein an air stream.
FIND: The heat transfer coefficient between the sphere and the air stream.
SCHEMATIC:

) T(0)=66°C
To=R27°C T(69s)-55°C
s
—b>
s
D=12.7mm

ASSUMPTIONS: (1) Temperature of sphereis spatially uniform, (2) Negligible radiation
exchange, (3) Constant properties.

PROPERTIES: Table A-1, Pure copper (333K): p =8933 kg/mg, Cp = 389 JkgK, k =398
W/m-K.

ANALYSIS: Thetime-temperature history is given by Eg. 5.6 with Eq. 5.7.
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Recognize that when t = 69s,
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and solving for z; find
Tt = 2088
Hence,
pVc, 8983 kg/m3(7r0.01273 m3/6)389J/kg~ K
h = =
Agtt 70.0127%m? x 208s
h =353 W/m? K. <

COMMENTS: Note that with L = Dy/6,
_hlg 0.0127

Bi =353 W/m2.K x m/398 W/m-K =1.88x10™%,

Hence, Bi < 0.1 and the spatially isothermal assumption is reasonable.



