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Hot air at 60 °C leaving the furnace of a house enters a 12-m-long section of a sheet metal duct of rectangular cross
section 20 cm x 20 cm at an average velocity of 4 m/s. The thermal resistance of the duct is negligible, and the outer
surface of the duct is exposed to the cold air at 10 °C in the basement, with a convection heat transfer coefficient of 10
W/mZK. Determine {a) the temperature at which the hot air will leave the basement and {b) the rate of heat loss from
the hot air in the duct to the basement.
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{.M \'_ 9_ Water is to be heated from 15°C to 65°C as it flows through a 3-cm-internal- g. = constant
,\;Ys),\(\ diameter 5-m-long tube (Fig. 19-36). The tube is equipped with an electric re-

sistance heater that provides uniform heating throughout the surface of the RN

tube. The outer surface of the heater is well insulated, so that in steady opera- 15°C Water 1 65°C
tion all the heat generated in the heater is transferred to the water in the tube. D=3cm
If the system is to provide hot water at a rate of 10 L/min, determine the power l
rating of the resistance heater. Also, estimate the inner surface temperature of T T tr ot T . T T 4
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1. Steady flow p = 992.1 kg/m* C,= 4179 J/kg - °
2. Constant g k=10.631 W/m-°C Pr=4.32
3. Measured temperatures represent T, v=pp=0.658 X 107° m?
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