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UNIT TEST-01

Q.01 Attempt any two: (08 Marks)
1. Define thermal diffusivity and state its significance?
2. What is fin? What are the various types of fins?

3. What is Fourier (Fi) and Biot (Bi) Numbers? What is physical significance of these numbers?

Q.02 Attempt any two: (12 Marks)

1. A 15mm diameter mild steel sphere (k=42w!m ¢) is exposed to cooling airflow at 20° resulting

in the convective coefficient h=120w/m?°c. Determine
(i)  Time required to cool the sphere from 550° to 90°c.
(i)  Instantaneous heat transfer rate 2 minutes after the start of cooling

For mild steel take: p—7850kg/m C=475J/kg °c, 0=0. 045m”/h.

2. A refrigerant suction line having outer diameter JOmm is required to be thermally insulated. The
outside air film coefficient heat transfer is 12W/m’k. The thermal conductivity of insulation is

0.3W/mk,
(1) Determine whether the insulation will be effective,

(i)  Estimate the maximum value of thermal conductivity of insulation material to reduce

heat transfer,
(ili) Determine the thickness of cork insulation to reduce the heat transfer to 22% if the

thermal conductivity of cork is 0.038W/mk.

3. Derive the relation for heat transfer through fin with Insulated tip (heat loss from the fin tip is
considered negligible). State the assumption clearly.
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