PROBLEM 5.7
KNOWN: The temperature-time history of a pure copper sphere in an air stream.
FIND: The heat transfer coefficient between the sphere and the air stream.
SCHEMATIC:

T(0)=66°C

Jo=27°C T(69s)=55°C
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ASSUMPTIONS: (1) Temperature of sphere is spatially uniform, (2) Negligible radiation
exchange, (3) Constant properties.

PROPERTIES: Table A-1, Pure copper (333K): p = 8933 kg/m3, cp =389 J/kg-K, k=398

W/m-K.
ANALYSIS: The time-temperature history is given by Eq. 5.6 with Eq. 5.7.
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Recognize that when t = 69s,
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and solving for z; find
7t = 208s.
Hence,
pVe, 8933 kg/m3(7r0.01273 m3/6)389J/kg K
h p—l p—l
Asti 70.0127%m? x 208s
h =353 W/m? K. <

COMMENTS: Note that with L; = D/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.

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes only to students enrolled in
courses for which the textbook has been adopted. Any other reproduction or translation of this work beyond that permitted by Sections 107 or 108 of the 1976
United States Copyright Act without the permission of the copyright owner is unlawful.



Nancy Proyect
Text Box
Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes only to students enrolled in courses for which the textbook has been adopted.  Any other reproduction or translation of this work beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner is unlawful.




