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2. Airflow (with low temperature) through a long, 0.2-m-square air conditioning duct maintains the outer duct surface 

temperature at 10°C. If the horizontal duct is uninsulated and exposed to air at 35°C in the crawlspace beneath a 

home, what is the heat gain per unit length of the duct? 

3. A rectangular cavity consists of two parallel, 0.5-m-square plates separated by a distance of 50 mm, with the 

lateral boundaries insulated. The heated plate is maintained at 325 K and the cooled plate at 275 K. Estimate the 

heat flux between the surfaces for three orientation of the cavity: vertical with y =90°, horizontal with y =0°, and 

horizontal with 7=180°. 

4. The bottom of a copper pan, 150 mm in diameter, is maintained at 115°C by the heating element of an electric 

range. Estimate the power required to boil the water in this pan (at 1 atm). Determine the evaporation rate. What is 

the ratio of the surface heat flux to the critical heat flux? What pan temperature is required to achieve the critical heat 

flux? 
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