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Internal Assessment Test 2 – July. 2022 

Sub: HEAT TRANSFER Sub Code: 18ME63 Branch: ME 

Date: 09.07.2022 Duration: 90 min Max Marks: 50 Sem / Sec: VI/A&B OBE 

Answer All the Questions 

Use of Heat Transfer Data handbook is permitted 

 

MARKS CO RBT 

1 
Derive the expressions for temperature variation, instantaneous rate of heat 
transfer and total heat flow for a lumped body. 

[10] CO3 L3 

2 Derive an expression for LMTD for a counter flow heat exchanger. [10] CO5 L3 

3 

A simple heat exchanger consisting of two concentric flow passages is used for 

heating 1110 Kg/h of oil (specific heat =2.1 kJ/kg-K) from a temperature of 270°C 

to 49°C. Oil flows through the inner pipe made of copper (O.D = 2.86cm, I.D = 

2.54cm) and the surface heat transfer coefficient on the oil side is 635 W/m²K. The 

oil is heated by hot water supplied at the rate of 390 kg/h and at an inlet temperature 

of 93°C. The water side heat transfer coefficient is 1270 W/m²K. Take the thermal 

conductivity of copper to be 350 W/mK and the fouling factors on the oil and water 

sides to be 0.0001 and 0.0004 m²K/W respectively. What is the length of the heat 

exchanger for: Parallel flow arrangement Counter flow arrangement 

[10] CO5 L3 

4 

 

A concrete wall initially at 30°C is exposed to gases at 900°C with h = 85W/m2K. 
The thermal diffusivity is 4.92 X 10-7 m2/s and k = 1.28 W/mK. Determine the 
temperature of the surface and temperatures at 1 cm depth and at 5 cm depth after 
1 hr. Also estimate the heat flow. 

[10] CO3 L3 

5 

An aluminium sphere weighing 6 kg and initially at temperature of 350°C is 
immersed in a fluid at 30°C with convection coefficient of 60 W/m2K. Estimate the 
time required to cool the sphere at 100°C. Take the thermophysical properties as 
c= 900 J/kgK, density = 2700 kg/m3, k = 205 W/mK 

[10] CO3 L3 
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