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6.1 In flow over a surface, velocity and temperature profiles ~ where the coefficients A through G are constants.
are of the forms Obtain expressions for the friction coefficient C; and
u(y) = Ay + By? — Cy* the convection coefficient A in terms of u., T., and
- appropriate profile coefficients and fluid properties.

Ty) =D+ Ey+ FY’ — G’
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6.19 Experiments have shown that, for airflow at 7,, = 35°C blade of characteristic length L, = 0.3 m operating at
and V, = 100 m/s, the rate of heat transfer from a tur- 7, = 400°C in airflow of T, = 35°C and V; = 50 m/s?
bine blade of characteristic length L, = 0.15 m and sur- The surface area of the blade may be assumed to be
face temperature 7, , = 300°C is ¢, = 1500 W. What directly proportional to its characteristic length.
would be the heat transfer rate from a second turbine
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6.21 Experimental results for heat transfer over a flat plate where Nu, is the local value of the Nusselt number at a
with an extremely rough surface were found to be cor- position x measured from the leading edge of the plate.

related by an expression of the form Obtain an expression for the ratio of the average heat
transfer coefficient A, to the local coefficient &,
Nu, = 0.04Re2° Pr7
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6.26 Forced air at T,, = 25°C and V = 10 m/s is used to cool Nit, = 0.04Re25 pp»
electronic elements on a circuit board. One such ele-
ment is a chip, 4 mm by 4 mm, located 120 mm from = A
the leading edge of the board. Experiments have fe——

I

P Lo —
EV.T.} —>
P — Chip
revealed that flow over the board is disturbed by the Board
elements and that convection heat transfer is correlated :
by an expression of the form L
X

L=120 mm
Estimate the surface temperature of the chip if it is dis-
sipating 30 mW.




