PROBLEM 6.11

KNOWN: Radial distribution of local convection coefficient for flow normal to a circular
disk.

FIND: Expression for average Nusselt number.
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ASSUMPTIONS: Constant properties.

ANALYSIS: The average convection coefficient is
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where Nug is the Nusselt number at the stagnation point (r = 0). Hence,
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COMMENTS: The increase in h(r) with r may be explained in terms of the sharp turn which
the boundary layer flow must make around the edge of the disk. The boundary layer
accelerates and its thickness decreases as it makes the turn, causing the local convection
coefficient to increase.
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