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BIRLA INSTITUTE OF TECHNOLOGY AND SCIENCE, PILANI, PILANI CAMPUS 

DEPARTMENT OF CHEMICAL ENGINEERING 

Second Semester 2022-2023 

CHE F241 Heat Transfer 
Mid Sem Test (Closed Book)                                            Date: 14.03.2023 

Duration: 90 Mins                                            Marks: 90 

…………………………………………………………………….………………………………………………. 

Note: Make suitable assumptions, if necessary. 

1. (15 Marks) 

Consider the composite wall shown in Figure. The concrete cinder block and building brick sections are of 

equal thickness. Determine T1, T2, q and the percentage of q that flows through the brick. Assume one-

dimensional heat flow. 

 
2. (15 Marks) 

A type 316 stainless steel pipe (k = 15 W/m K)  has a 6 cm inside diameter and an 8 cm outside diameter with 

a 2 mm layer of 85% magnesia insulation (k = 0.07 W/m K) around it. Liquid at 112 oC flows inside. The air 

around the pipe is at 20 oC. Calculate the heat transfer per meter length of pipe and overall heat transfer 

coefficient based on the inside area. The inside and outside heat transfer coefficients are 346 and 6 W/m2 K, 

respectively.  

3. (15 Marks) 

Two hundred circumferential fins of rectangular profile are constructed of aluminium and placed on a 6 cm 

diameter tube maintained at 120 oC. The length of the fin is 3 cm and its thickness is 2 mm. The fin is exposed 

to a convection environment at 20 oC with h = 220 W/m2 oC. Calculate the total heat lost from the finned-tube 

arrangement over the 1 m length. Thermal conductivity of aluminium is 200 W/m ˚C. 

4. (15 Marks) 

A 250oC cylindrical copper billet, 4 cm in diameter and 8 cm long, is suddenly cooled in air at 25oC. The heat 

transfer coefficient is 5 W/m2 K. Can this be treated as lumped-capacity cooling? What is the temperature of 

the billet after 10 minutes.  

k = 386 W/m °C; α = 11.23 x 10-5 m2/s;  ρ = 8954 kg/m3;  cp = 0.384 kJ/kg °C 

5. (15 Marks) 

Air at 20 oC and moving at 15 m/s is warmed by an isothermal steam-heated plate at 110 oC, 0.5 m in length 

and 0.5 m in width. Find the average heat transfer coefficient and the total heat transferred. Also, calculate 

the local heat transfer coefficient, thermal boundary layer thickness, and hydrodynamic boundary layer 

thickness at the trailing edge (x = L).   

6. (15 Marks) 

Air at 300 K and 1 atm enters in a tube bank consists of a square arry of 64 tubes arranged in an in-line 

position. The tube diameter is 2.5 cm and centre to centre tube spacing is 5.0 cm. The incoming velocity is 10 

m/s and the tube wall temperatures are constant at 350 K. Calculate the heat loss by the tubes. 
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