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III-B.Tech. II-Semester Supplementary Examinations, April/May-2004

HEAT TRANSFER -II

 (Common to Mechanical Engineering and Production Engineering)

Time: 3 hours






Max. Marks: 70

Answer any Five questions

All questions carry equal marks
---

1. a)
Derive an expression for heat flow through solid sphere with heat generation.
b)
Derive an expression for the heat loss per square metre of the surface area for a furnace wall when the thermal conductivity varies with temperature according to the relation, K = a +bT2.

2. a)
A long 20 cm diameter shaft made of stainless steel comes out of oven at uniform temperature of 600 oC.  Then the shaft is allowed to cool slowly in an environment at 200 oC with an heat transfer coefficient of 
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.  Find the temperature at the centre of the shaft 45 minutes after the start of the cooling period.  Also find the heat transfer per unit length of the shaft during this time period.

    b)
Heat is generated internally in 2.5 cm square rod at the rate of 350 Mw/m3.  The rod is exposed to the convective environment at 30 oC where the coefficient of heat transfer is 
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.  Calculate the surface temperature of the rod.  Take        K =
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 for copper.

3. a)
Derive  an expression for Nusselt number for forced convection heat transfer using Buckingham method.

    b)
700 kg of water is heated per minute as it flows through a 25 x 15 cm conduit and   8 metres long.  If the water enters at 25 oC and leaves the conduit at 35 oC, find the temperature of the conduit surface required.

4.
Air at 20 oC and at atmospheric pressure is flowing over a flat plate at a velocity of 3 m/sec.  If the plate is 30cm wide and at 60oC, calculate the following quantities at x = 30 cms.

(1) Boundary layer thickness 
     (2)   Local and average skin friction coefficients


(3) Local and average shear stresses  (4)  Thickness of thermal boundary layer.


(5) Local and average heat transfer coefficients.


(6) Total heat loss and total drag force


(7) Total mass flow through the boundary.
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5. a)
Two parallel plate 3m x 2m are spaced at 1m apart one plate is maintained at      500 oC and other at 200 oC.  The emissivity of the plates are 0.3 and 0.5.  The plates are located in a large room and room walls are maintained at 40oC.  If the plates exchange heat with each other and with the room, find the heat lost by the hotter plate.
    b)
Define absorptivity, reflectivity and transmissivity.
6. a)
Using Nussett’s theory, derive an expression for condensate film thickness on a vertical plate.

    b)
What is boiling?  When does it occur?  List some of the factors that affect boiling heat transfer.

7.
In a single-pass counter flow heat exchanger, 1800 kg/hr of ethylene glycol is cooled from 100 oC to 60 oC by cooling water that enters the annular space of the heat exchanger at 15 oC and has a mass flow rate of 1200 kg/hr.  Calculate overall heat transfer coefficient and necessary length of copper tubing if it has an internal diameter of 1.25 cm.  Also calculate the length of the tube required if water flows in the same direction as Ethylene Glycol. Take 
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8.
Write short notes on:

(i)
Heat transfer from extended surfaces.


(ii)
Non-dimensional numbers in free convection

(iii) NTU method.
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