LE. (SEM.-V) (CBSGS) (MECHANICAL ENGG.) 11th Dec. 2015

HEAT TRANSFER 3.00 pm to 6.00 pm
Mechanical/Automobile QP Code : 5722
( 3 Hours) [Total Marks: 80

Instructions:

1) Question No-1 is compulsory
- 2) Answer any 3 from the rem aining.
3) Assume suitable data if necessary.

Q-1

Q-2 a)

b)
c)
Q-3 a)

b)

Answer ANY FOUR Questions. [Zu]

Two pin fins are identical except that the diameter of one is twice of other. For whick
fin will (i) Fin Effectiveness (ii) Fin Efficiency be higher? kY
What is Thermal Boundary Layer.?Illustrate the same with the help of'a neat diagram.
What is fouling in Heat Exchangers?

During the ripening process of orange, the average heat energy release is estimated as
4715 KJ/ m’hr. If the orange is assumed to be ‘homogenous sphere having
K=0.175 W/mK, compute the temperature at centre of orange.

A Filament of a 75 W light bulb may be considered as a black body radiating into a
black enclosure of 70°C.The filament d ameter 'is 01 mm and length
50mm.Considering the radiation , determine the filament temperature. '

A standard cast iron pipe (inner diameter = 50 mm and cuter diameter = 55 mm) is [08)
insulated with magnesium insulation (k =0.02 W/mK). Temperature at the interface
between the pipe and insulation is 300°C, The allowabic heat loss through the pipe is
600 W/m length of pipe for the safefy; the temperature of the outside surface of
insulation must not exceed 100 °C. Determing :ninimum thickness of insulation
required. :

Derive a relation of heat transfer through fin with heat loosing at tip [8]
Define thermal conductivity. How thermal conductivity is varied with temperature?, (4]
Air at 200°C and at atmospheric pressure flows at a velocity of 2 m/s over g plate [10}
maintained at 1000°C . The length aiid width of the plate are 800mm and 400mm resp.
Using exact solution; calculate the heat transfer rate from.

1) First half of the_j:[atc i} Full plate and 1ii) Next half of the plate,
Nu=10.332 Rg':}‘ Prg Properties of air at 600°C are p=1.06 kg/ m’,
#=7.211kg/mh, == 18.97x10°° m%s, Pr=0.696

With the help of Buckingham r-theorem show that for forced convection [10]
Nu = CRe™ Pe®.
Show that the radiant heat transfer between two infinitely large parallel plates (8]
separated by wishields is
Ag (T} —T)

(n+1)[2 - 1]

Qs ~shleids =

T'he net radiation from the surfaces of two parallel plates maintained at temperature T, 8]
and T, is to be reduced by 79 times. Calculate the number of screens to be placed
between the two surfaces to achieve this reduction in heat exchange. Assuming the
emissivity of screens as 0.05 and that of the surfaces as 0.8.
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