
CMR INSTITUTE OF
TECHNOLOGY USN

Internal Assesment Test – III
Sub: Heat and Mass Transfer Code: 10ME63
Date: 30/05/2017 Duration: 90 mins Max Marks: 50 Sem: VI Branch: Mechanical

Answer any five full questions

Use of HMT Data book is allowed
Marks

OBE
CO RBT

1. (a) Two parallel black plates 0.5m × 1m are 0.5m spaced apart. One plate is maintained at 1000°C
and other at 500°C. What is the net radiant heat exchange between the two plates.

[05] C04 L3

(b) State and prove the Wien’s Displacement Law. [05] C04 L3
2. Prove that the emissive power of a black body in a hemispherical closure is π times the intensity

of radiation.
[10] C04 L3

3. Explain the following laws with mathematical relation [2.5 × 4]
a) Kirchhoff’s Law b) Planck’s Law
c) Lambert’s Cosine Law d) Stefan Boltzmann Law

[10] C04 L4

4. Two large parallel plates with ε = 0.5 each, are maintained at different temperatures and are
exchanging heat only by radiation. Two equally large radiation shields with surface emissivity
0.05 are introduced in parallel to the plates. Find the percentage reduction in net heat transfer.

[10] C04 L3

5. Explain the following terms [2.5 × 4]
a) Radiosity and Irradiation b) Black Surface and Grey Surface

[10] C04 L4

6. (a)
(b)

State and Explain the Fick’s Law of diffusion [5]
Define Mass concentration and Molar concentration [5]

[10] C03 L4
L1

7. The temperature of a black surface 0.2 m² in area is 540°C. Calculate:
i) The total rate of energy emission. ii) The intensity of normal radiation.
iii) The wavelength of maximum monochromatic emissive power.

[10] C04 L3

8. Two parallel plates, each of 4m² area, are large compared to a gap of 5mm separating them. One
plate has a temperature of 1000K and surface emissivity of 0.5, while the other has a temperature
of 400K and surface emissivity of 0.8. Find the net energy exchange by radiation between them. If
a polished metal sheet of surface emissivity 0.4 on both sides is now located centrally between the
two plates, what will be its steady temperature? How the heat transfer would be altered? Neglect
the convection and edge effect if any. Comment upon the significance of this exercise.

[10] C04 L3
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