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1. The top surface of a hot plate 8 m long and 2.5 m wide with a surface
temperature of 120°C is to be cooled by forced air at 6 m/sec and 20°C.
Assuming an atmospheric pressure of 1 atm, a critical Reynold’s number
of 5 x 10°, and steady convective heat transfer, determine a) the convective
heat transfer coefficient h, and b) the heat transfer from the plate in k'W.
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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 per meter length is 5 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 the temperature of 20°C to determine the

properties of air.
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‘3 Electronic components are housed in a box 32 cm high, 32 cm wide and 2 m
long. Air blows over the box perpendicular to the length at 20 °C and 2 m/sec,
The surface temperature of the box is not to exceed 60°C. Determine the total
power rating of the electronic devices that can be housed in the box. |
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4. Engine oil initially at 20°C flows through a 40-cm-diameter pipe at an average
velocity of 0.6 m/sec. A 1400-m-long section of the pipe is exposed to cold water
at 0°C. Assume the pipe surface is also at 0°C, and disregarding the thermal re-
sistance of the metal pipe walls, determine a) the mass flow rate through the pipe,
b) the temperature of the oil, T, as it leaves the 1400-m section, ¢) the log mean
temperature difference, AT _and d) rate of heat transfer from the oil. Properties
of the engine oil can be evaluated at 20°C.
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4. Engine oil initially at 20°C flows through a 40-cm-diameter pipe at an average
velocity of 0.6 m/sec. A 1400-m-long section of the pipe is exposed to cold water
at 0°C. Assume the pipe surface is also at 0°C, and disregarding the thermal re-
sistance of the metal pipe walls, determine a) the mass flow rate through the pipe,
b) the temperature of the oil, T, as it leaves the 1400-m section, ¢) the log mean
temperature difference, AT, and d) rate of heat transfer from the oil. Properties

i
of the engine oil can be evaluated at 20°C.
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5. A 40-W resistance heater 60 cm long is placed along the center of a cylinder
that has a diameter D =2 c¢m. The ends are insulated and the surface emissivity
g =0.1. The average surface temperature of the cylinder is maintained at 100°C
while the room temperature is at a constant 20°C. Assume that radiation from
the environment is also at 20°C. For steady state operation, determine a) the
Rayleigh number, b) the Nusselt number from Table 14-1, ¢) the amount of heat
transferred by free convection, and d) the amount transferred by radiation.
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