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Internal Assessment Test 1 — May. 2022

Sub: HEAT TRANSFER Sub Code: | 18ME63 Branch: | ME
Date: 10.05.2022 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 general heat conduction equation for cartesian coordinate system. [10] COl| L3

a) Describe the different modes of heat transfer in brief.  (6M)
2 b) Define the following terms in brief: [10] CO1| L3
(i) Thermal conductivity (ii) Thermal Diffusivity (4M)

/A furnace has a composite wall constructed of a refractory material for the inside layer and
an insulating material on the outside. The total wall thickness is limited to 60cm. The mean
temperature of the gases within the furnace is 850°C, the external temperature is 30°C and
the material interface temperature is 500°C. The thermal conductivities of refractory and
3 |insulating materials are 2 W/mK and 0.2 W/mK respectively. The combined coefficient of [10] Cco1
heat transfer by convection and radiation between gases and refractory surface is 200 W/m?K

and between outside surface and atmosphere is 40 W/m?K. Find: (i) Thickness of each
material. (ii) Rate of heat loss to atmosphere. (iii) Temperatures of external and internal
surfaces.

/A furnace wall comprises three layers: 13.5 cm thick inside layer of fire brick (k=1.2W/mK),
7.5 cm thick middle layer of insulating brick (k=0.14W/mK) and 11.5 cm thick outside layer
of red brick (k= 0.85W/mK). The furnace operates at 870°C and it is anticipated that the
4 outside of this composite wall can be maintained at 40°C by circulation of air. Assuming [10] Cco1
close bounding of layers at their interfaces, find the rate of heat loss from the furnace and
the temperatures at a distance of 10cm, 15¢cm and 25 cm from the inside of the furnace. The
wall measures 5m and 2m.

/A wire of 8Bmm diameter at a temperature of 60°C is to be insulated by a material having
k=0.174 W/mK. Heat transfer coefficient between surface and atmosphere is 8W/m?K and
ambient temperature is 25°C. For maximum heat loss find the minimum thickness of [10]
insulation. Find % increase in heat dissipation due to insulation.
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