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The Friction Coefficients and the Nusselt Number from an
Educational Point of View
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Abstract

In the present study, the friction coefficients (Fanning and Moody coefficients) and the Nusselt
number is reviewed from an educational point of view. It is discussed that these dimensionless numbers
can be treated with two lengh scales. Also, the similarity between the momentum and heat transfer is

discussed based on the length scales.
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Fig. 1 A solid cube sliding over a flat plate and a
velocity boundary layer developing on the plate. -



Fig. 2 Solid cubes sliding over a plate and a duct
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Fig. 3 Definition
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Fig. 4 Sketch of the temperature profile with the
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Table 1

Analogy between momentum transfer and heat transfer
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temperature boundary layer thickness

temperature gradient thickness I,
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Table 2 Comparison between the
coefficient and the gradient thickness

heat transfer

¥l R{W/m?- K] I [mm]

3L ~ -~
Aags B 512 2.5~6
2 100~1200 0.5~6

aags BT 10730 0.1~3
T o' 300~12000 0.05~2
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(2) Eckert, E. R. G. and Drake, Jr, R. M,
Analysis of Heat and Mass Tranfer,
McGraw-Hll, New York, 1972.

(3) Bejan, A., Convection Heat Transfer, 2nd ed.,
John Wiley, 1984.



