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Problem-8 

 
Steam at 250 oF flows in an insulated pipe. The pipe is 

mild steel and has an inside radius of 2.0 in and an outside 

radius of 2.25 in. The pipe is covered with a 1.0 in layer 

of 85% magnesia. The inside heat transfer coefficient, hi is 

15 Btu/h.ft2.oF, and the outside heat transfer coefficient, ho 

is 2.2 Btu/h.ft2.oF. Determine the overall heat transfer 

coefficient, Uo, and the heat transfer rate from the steam 

per foot of pipe length, if the surrounding air temperature 

is 65 oF. Use thermal conductivity of mild steel and 85% 

magnesia as 24.8 and 0.041 Btu/h.ft.oF respectively.  
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Problem-9 [p. 250, 1] 

 Saturated steam at 35.42 psia is flowing inside a ¾ in steel pipe 

having an ID of 0.824 in and OD of 1.050 in. The pipe is 

insulated with 1.5 in of insulation on outside. The convective 

coefficient for the inside steam surface of the pipe is estimated 

as hi = 1000 Btu/h.ft2.oF, and the convective coefficient on the 

outside of the lagging is estimated as ho = 2.0 Btu/h.ft2.oF. The 

mean thermal conductivity of the metal is 26.0 Btu/h.ft.oF and 

0.037 Btu/h.ft.oF for the insulation.  

a) Calculate the heat loss for 1.0 ft of pipe using resistances if 

the surrounding air is at 80 oF. 

b) Calculate inside and overall heat trasfer coeffcient. What are 

the values of heat rates per foot of pipe using Ui and Uo.  
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A part of saturated steam table [859, 1] 
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Problem-10 [?] 

 Study the effect of inside film coefficient on the overall heat 

transfer coefficient when heat is transferred from a plane wall 

of Cu with a thickness of 0.1 in. The inside fluid and outside 

fluid temperatures are 200 oC and 100 oC respectively. The 

outside heat coefficient is reported to be 200 Btu/h.ft2.oF.  
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Problem-11 [p. 28, 8] 

 The inside temperature of a furnace is 2400 oF and outside wall 

temperature is 100 oF. the furnace wall is made up of 9 in 

chrome brick, 4.5 in fire brick and 4.5 in of masonry brick. The 

convective heat transfer coefficient at the inside and outside 

furnace walls are 10 Btu/h.ft2.oF and 1.0 Btu/h.ft2.oF 

respectively. Compute the following: 

1. Overall heat transfer coefficient 

2. Rate of heat transfer per unit area 

3. The surface temperature at each layer of brick 

4. Ascertain, if, the temperature of the fire brick is within the 

allowable limit 2000 oF. 

Use kchrome = 0.96 Btu/h.ft.oF, kfire = 0.183 Btu/h.ft.oF, and 

kmasonary = 0.96 Btu/h.ft.oF. 
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Homework problems 

 Problems 4.3-6, 4.3-7, 4.3-8, 4.3-9, 4.3-10 [p. 346, 1] 
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