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Note :-  1.
Answer any FIVE questions

        
2.
All questions carry equal Marks

        
3.
Use of Heat Transfer Data book is permitted.

---
1.a)
Derive a  general expression for the unsteady state heat transfer in rectangular coordinates.
   b)
Derive an expression for the temperature distribution in a plane wall in which distributed heat sources vary according to the linear relation.


o        o


q = qN [1+β(T-T∞)]


            o

Where qw is a constant and equal to the heat generated per unit volume at the wall temperature Tw. Both sides of the plate are maintained at Tw and the plate thickness 2L.
2.a)
Derive an expression for the temperature distribution in a longton whose free end is subjected to the temperature of the surrounding fluid.

   b)
An aluminum fin 1.6mm thick is placed on a circular tube with 2.5cm. OD. The fin is 6.4mm long. The tube wall is maintained at 150oC, the environment temperature is 15oc, and the convection heat transfer coefficient is 23 w/m2k. Calculate the heat lost by the fin.

3.a)
Derive a relation for the critical radius of insulation for a sphere.
   b)
A steel pipe with a 50mm OD is covered with a 6.4mm asbestos insulation [K=0.166 W/mk] followed by a 25mm layer of fiber-glass insulation [k=0.048 W/mk]. The pipe-way temperature is 315oC and the out side insulation temperature is 38oC, calculate the interface between the asbestos and fiber glass.

4.a)
Distinguish between laminar and turbulent flow in a physical sense.

   b)
Air flows over an isothermal flat plate maintained at a constant temperature of 65oC. The velocity of the air is 600 m/s at static properties of 15oC and 7 kpa. Calculate the average heat transfer coefficient for a plate 1m long.

5.a)
Obtain an expression for the ratio of thermal boundary lays thickness to Hydrodynamic boundary layer thickness in the heat transfer over a flat plate tested over its entire length.

   b)
Air at 250k and 1 bar blows across a 30 cm square plate at a velocity of 10m/s. The plate maintains a constant heat flow of 700 W/m2. Determine the plate temperature at x locations of 1,5,10,20 and 30cm.

(contd…2) 
Code No.320353


-2-


OR

6.a)
Distinguish between nucleate and film baling.

   b)
Calculate the rate of condensation as a 1.5 x 1.5m vertical plate maintained at 4oC and explain the saturated vapour at 13oC; hfg = 2376 KJ/kg at 13oC.

7.a)
Derive an expression for the effectiveness of a parallel flow heat exchanger?

   b)
A counter flow darble pipe heat exchanger is to be used to heat a 6kg/s of water from 35 to 90oC with an oil flow of 0.9 kg/s. The oil has a specific heat of 2.1 KJ/kg k and enter the heat exchanger at a temperature of 175oC. The overall heat transfer coefficient is 425 W/m2k. Calculate the area of the heat exchanger and the effectiveness.

8.a)
Distinguish between specular and diffuse radiation.

   b)
Two parallel concentric disks with diameters 100mm and 50mm are spaced 100mm apart. Determine the slope factor F12 and F21.
***     ***     ***
