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Instructions to Students :
« Instructions:
« Each question carries 10 Marks
o Attempt all 5 questions
o Use of heat transfer data hand book is permitted
« Max Marks: 50
o Duration: 1 hr 30 mins
Answer All Questions

Q.No

Explain the following terms:
» Biot Number
o Fourier Number
o Thermal Time Constant
o Lumped Body

Marks

10

A 10 mm diameter mild steel sphere (k=42W/mK) is exposed to cooling airflow at 20°C resulting in the convective

coefficient h = 120 W/m?K. For mild steel take: p=7850 kg/m?® a=0.045 m?/h, c=475 J/kgK. Determine:

« Time required to cool sphere from 550°C to 90°C.
« Instantaneous heat transfer rate 2 minutes after the start of cooling
« Total energy transferred from the sphere during the first two minutes.

10

A thick concrete wall fairly large in size initially at 30°C suddenly has its surface temperature increased to 600°C by an

intense fire which lasted for 25 minutes. The material will disintegrate upto a depth where the temp. reaches 400°C.

10

Determine the thickness which may disintegrate. The thermal diffusivity is 4.92 x 107-7 m?/s; k = 1.28 W/mK. Also

determine the total heat flow/m? during the time.

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. Qil 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/m?K. 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/m?K. 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 10
m?K/W respectively. What is the length of the heat exchanger for:

« Parallel flow arrangement
o Counter flow arrangement

A heat exchanger has an effectiveness of 0.5 when the flow is counter and the thermal capacity of one fluid is twice that of
the other fluid. Calculate the effectiveness of the heat exchanger if the direction of one of the fluids is reversed with the 10

same mass flow rates as before.
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