1. The top surface of a hot block 8 m long and 2.5 m wide with a surface tem-
perature T, = 120°C is to be cooled by forced air at 6 m/sec and 34°C. Assume
an atmospheric pressure of 1 atm, a critical Reynold’s number of 5 x 10°, and
steady convective heat transfer, and determine a) the convective heat transfer
coeflicient h, and b) the heat transfer from the block in kw.
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2. Wind at 17°C is blowing directly across a 0.6 cm diameter wire of a
transmission line at 40 km/hr. The rate of heat generated in the electrical
line is 5.0 W/m. Neglect radiation effects and determine a) the convective
heat transfer coefficient h, and b) the steady state surface temperature of the
wire T. Use a temperature of 17°C to determine the properties of air.
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3. Water at a temperature of 25°C and an average velocity of 2 m/sec enters

and flows through an 8 cm diameter pipe that is 7 m long. The water leaves the
~ pipe at 69°C. The inner surfaces of the pipe are smooth, and the flow is steady.

Use the Colburn equation to determine a) the convective heat transfer coeffi-

cient, and b) the heat rate that is received by the water over the 7 meter length.
- Use the average bulk temperature for the properties of the water.
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4. A horizontal 6 cm diameter pipe, 10 m long with a constant surface tem-
perature of T = 94°C passes through a large room that has an air temperature of
20°C. In addition to convection, the pipe surface has radiation exchange with
the environment where ¢ = 0.8. Determine the rate of heat loss from the pipe

by a combination of natural convection and radiation.
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. 5. The g‘lass'panes in a double-pane window (1 Sm high and 3 m wide) are

maintained at 340°K and 280°K, respectively as shown. The enclosure is
0.1 m wide and is filled with air at 1 atmosphere. Neglect the thickness and
effects of the glass panes and for steady state heat transfer, determine the
convective heat transfer coefficient for transfer between the two panes. -
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