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III B.Tech II-Semester Supplementary Examinations November 2003

HEAT TRANSFER

(Common to Mechanical Engineering, Production Engineering and Mechanical Manufacturing Engineering)

Time: 3 hours






Max. Marks: 70

Answer any Five questions

All question carry equal marks

---
1. a)
Derive 3-D general heat conduction equation for Cartesian Co-ordinates for homogeneous  material?

    b)
An aluminium fin 2.0 mm thick is placed on a circular tube with 3.0 cm outside diameter.  The fin is 7 mm long.  The tube wall is maintained at 150oC and the environment is 15oC with h of 23 w/m2K.  Calculate the heat lost by the fin.

2. a)
Derive the Critical radius of insulation for a cylinder.

    b)
A hallow sphere of thickness 10 cm has inside radius of 150 mm.  The inner surface is kept at 150oC and the outer surface is 50oC.  Determine the heat loss from the surface of the sphere if it is made of copper with the thermal conductivity of 380 w/mK.

3. a)
Clearly explain the anlogy between electricity and heat transfer?

    b)
A 12 cm diameter cylindrical bar initially at a uniform temperature of 40oC is placed in a medium at 650oC with a convective heat transfer coefficient of           22 w/m2​ K.  Determine the time required for centre to reach 255oC.  Also calculate the temp of the surface.  Take k=0.2 w/mK;  P = 580 kg/m3,                 Cp = 1050 kJ/kg.

4. a)
State and Explain Buckingham’s
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 - theorem?  Derive the non-dimensional relation ship for forced convection?

    b)
A vertical plate 200 mm ( 200 mm in size at 80oC is exposed to atmosphere at 40oC.  Compare the free convection heat transfer from this plate with that which would result from forcing air over the plate at velocity equal to the maximum velocity which occurs in free convection boundary layer.

5. a)
Define Lamberts Cosine law of radiation and prove that the intensity of radiation is always constant at an angle of emission for a diffused surface.

    b)
Two large parallel plates at 800 K and 600 K have emissivities 0.5 and 0.8 respectively.  A radiation shield have an emissivity of 0.1 on one side and 0.05 on other side is placed between the plates.  Calculate the heat transfer rate by radiation per m2 with and without the radiation shield.
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6. 
In the design of the heat exchanger of air craft the maximum metal wall temp is not to exceed 510oC.  The metal wall separates the hot gases at temperature of 1050oC from cold gases at 50oC.  Find the maximum thermal resistance of metal wall, if surface heat transfer coefficient of hot side and cold side are 200 w/m2 k and    240 w/m2 K respectively.

7. a)
Differentiate between 
(i)
Subcooled and saturated boiling.





(ii)
Nucleate and film boiling.

b)
Water at atmospheric pressure is boiled in a Kettle made of copper the bottom of the Kettle is flat, 35 cm in diameter and maintained at a temperature of 115oC by an electric heater.  Calculate the rate of heat required to boil the water.  Also estimate the rate of evaporation of water from the Kettle. 

8.
Write short notes on:


(a)  Weins displacement law       (b) Boiling curve      (c) Boundary layer concept.

###

OR








_1127984646.unknown

