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10.5 A long, 1-mm-diameter wire passes an electrical current dissipating 3150 W/m and 

reaches a surface temperature of 126oC when submerged in water at 1 atm. What is the 

boiling heat transfer coefficient? Estimate the value of the correlation coefficient Cs,f. 

 

10.12 The bottom of a copper pan, 150 mm in diameter, is maintained at 115oC by the 

heating element of an electric range. Estimate the power required to boil the water in this 

pan. 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? 

 

10.30 A steel bar, 20 mm in diameter and 200 mm long, with an emissivity of 0.9, is 

removed from a furnace at 455oC and suddenly submerged horizontally in a water bath 

under atmospheric pressure. Estimate the initial heat transfer rate from the bar. 

 

10.46 Saturated steam at 1 atm condenses on the outer surface of a vertical, 100-mm-

diameter pipe 1 m long, having a uniform surface temperature of 94oC. Estimate the total 

condensation rate and the heat transfer rate to the pipe. 

 


