50, will be treated as malpractice.

aining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the rem
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Time: 3 hrs. ‘
Note: 1. Answer any FIVE full questions, selecting
2. Use of heat and mass transfer data hand

8 S 40°C. Assume K for -aluminium 190 ¢
requlred neglectm“* heat loss from the end of the fin. (10 Marks)

,. Max. Marks:100
ions from each part.

k is permitted.
"W sm?ﬂ

BART - A

Explain briefly:

i)  Thermal resistance concep
ii) Convective heat transfér ¢ X
iii) Boundary condition of. 3"¥kind. > (06 Marks)
Heat is generated at a_ constant rate go W/m’ in a copper rod of radius r = a by the passage of
electric current. The heat)is d1551pated by convection from the boundary surface at r = a into
the ambient air af temperature T, with a heat transfer coefficient h. Write the mathematical
formulation of; thls heat conduction problerri for the determination of one dimensional steady
state temperature distribution T(r) within’ the%rod (04 Marks)
A furnace, wall is made of composite wall-of total thickness 55cm. The inside layer is made
of refragtor ‘material of K =2.3 W/m K and outside layer is made of an insulating material
of K =0.2°W/m K. The mean texﬂ’fa “{r,ature of the gases inside furnace is 900°C and interface
temp ture is 520°C The heat: t ansfer coefficient betw en gases and inner surface can be

(10 Marks)

_2K
: h

“Adition of fins may not necessarﬂy increase the beat transfer from a surface; it may even

decrease’the heat transfer”. Comment on this statem nt.- (04 Marks)

Alummlum square fins (0.5 1

ins | (06 Marks)

(,,/ K h = 120 W/m? K. Find the number of fins

What is lumpe‘d system analysi ?" at is the criterion to apply lumped system analysis?

(04 Marks)
What is a seml -infinite medrum" Give examples of solid bodies that can be treated as
semi-infinite medium for, heat ‘transfer purposes. (04 Marks)

An orange of diamete m is initially at a uniform temperature of 30°C. It is placed in a
refrigerator in which air.temperature is 2°C. If heat transfer coefficient between air and
orange is 50W/m> K;«determine the time required for the centre of the orange to reach 10°C.
Assume the thermal properties of the orange are the same as that of water at the same

temperature. Als ) ) calculate the temperature at 3cm from the surface of orange at that time.
(12 Marks)
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10ME63
The exact expression for the local drag co-efficients Cy for laminar flow over a flat plate is
0.664 .

= 1.5 m/s along the plate. Determine the distancé from the leading edge of the plate
where transition begins from laminar to turbulent flow. Calculate the drag force acting per
1-m width of the plate over the distance from x =.0 to Where the transition starts. (10 Marks)
A horizontal steam pipe of 10cm OD runs through a room where the ambient air is at 20°C.
If the outside surface of the pipe is at 180°C, and the emissivity of the surface is 0.9, find out
the total heat loss per metre length of plpe (10 Marks)

givenby C_= Air at atmospheric pressure and at Te, 300K flows with a velocity of

ART -B
Water flows in a tube of ID 1.5cm ‘at the rate of 0.05 m*/hr. If réCeives a uniform wall heat
flux 1000 W/m®. Calculate: i) The ; alue of local heat transfer co-efficient  ii) The wall
temperature at a section wher t the velocity and temperature profiles are fully developed
and the local bulk mean tempéta Ire is 40°C. 2 (10 Marks)
A refrigerated truck is movmg at a speed of 85 km/hr where ambient temperature is 50°C.
The body of truck is.o "%tangular shape of size" 10m(L) x 4m(W) x 3m(H). Assume the
boundary layer is turb’u ént and the wall surface temperature is at 10°C. Neglect the heat
transfer from vertlcal front and backside of ‘truck and flow of air is parallel to 10m long side.
Calculate heat loss from the four surfaces (10 Marks)

Draw temperature v/s length of heat exchanger profiles for i) Condenser ii) Evaporator
iii) Counter flow heat exchanger with Ch = Ce. (06 Marks)
Brreﬂy explam compact heat excﬁangers ~ (04 Marks)
Water enters a counterflow Jouble pipe heat exchang £.81 15°C ﬂowmg at a rate of
1300 kg/hr. It is heated by oil (cp 2000 J/kg K) ﬂong at the rate of 550 kg/hr from an
inlet temperature of 94°G for an area 1m? and overall heat’ transfer coefficient of

1075 W/m* K. Determir ;(\thé total heat transfer a‘hd outlet temperature of water and oil.
\ ’ (10 Marks)

&
&

conduction. (04 Marks)
Define the folloWing *

i) Mass diffusion coefficien

ii) Mass transfer co-efficie

iii) Correctlon for convectron mass transfer. ¢ (06 Marks)
Dry saturated steam atg .pressure of 2. 45 bar‘ condenses on the surface of a vertlcal tube of

Ofthe tube. Y4 (10 Marks)

Explain the To H0wmg
i) Emlsswrty
ii)  Black body and grey | bofy

iii)  Plank’s law of monochromatlc radiation. (06 Marks)
Prove that emissive power of a black body is 7 times the intensity of the emitted radiation.
p: (08 Marks)

A cubical room 4in x 4m x 4m is heated through the ceiling by maintaining if at uniform
temperature by 350K while walls and the floor are at 300K. Assuming that all surfaces have
an emlssw1ty 6£.0.8, determine the rate of heat loss from ceiling by radiation. (06 Marks)

P

* ok ok ok %
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