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NB.: (1) Question No.1 is compulsory. Total Marks: 80
(2) Attempt any Three out of remaining questions
(3) Assume any suitable data if necessary '

and indt "
(4) Draw neat sketches wherever required indicate it clearly,

(5) Answer to the sub-questions of an individual

together i.e. one below the other. question should be grouped afid WIS
1. Solveall gbquesﬁons: ;
B e e
(c) State (only) assumptions for Nusselt theory for condensation. | Egg
(d) Wilson’s plot. (05)

2. (a) A fumace is constructed with a 229 mm thick layer of fire brick,115 mm thick
Layer of insulating brick and followed by a 229 mm thick layer of building brick.
The inside temperature of the furnace is 1223 K (950°C) and the outside temperature
is 323 K (45°C).The thermal conductivities of fire brick, insulating brick and building
Brick are 6.05, 0.581 and 2.33 W/m.K. Find the heat loss per unit area and
the temperature at the interfaces. (10)

(b) A cylindrical tube of length L having inside radius 11 and outside radiuvsrz is  (10)
lagged by insulating material with r3 as the outer radius of insulation.

Thermal conductivity of the wall material is k; and thermal conductivity of
Insulation is ka. T1,T', T2 are the temperatures at inside the tube,at the interface
between the tube and insulation and at the outer edge of insulation respectively:

Ty > Tz. Derive an expression for rat¢ of heat flow.

3. (a) For heat transfer by force convection show that Nusselt number is function of
Reynolds number and prandt] numbér by dimensional analys;s. (10)
(b)Derive design equation for heat exchanger “Q=U.A.ATim". | (10)

4 Tt is desired to heat 445¢ Kg/hr of cold benzene from 300K (27°C) :.o 322K (49 ‘:C)

Esii:g hot tout;}me which is cooled from 344K (71°C) to 311K (:_33 C).The specific

gravities of benzene and toulene are 0.88 and 0.87 respectively.A fouling factor of 1.60 x

' i h stream. ’
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Data: '
Inner diameter of inner pIpe = ?;521111:111

Outer diameter of inner pipe = 42 M ¢ =

Inner diameter of outer pipe = 52.5 mm 0.1326 m? of exterﬂa! surigolﬁ ‘pf‘ length,
For a 31.75mm IPS standard pipe there 15 . perature A€ as given below:

Physical properties of two fluids at mean Toulene
Property Benzenle |- y/Kg K |
Specific heat 1779 KI/KgK | > 757 wim.K
Thermal conductivity | 0.147 W/m.K ___i]:.-———-iﬁ_‘i‘-'_
4.09 x 10 5£ .
Finner pipe in a counter current

Viscosity
Kg/m.5 the
Neglect metal wall resistance. Benzene flows through 120)

fashion to toulene.

' R e _eratureof 333 K (66°C)and
5. (a) A large vertical plate 4 m high is mamtt?::er;lt :iﬂi} 'mrransfer Ethe 58 18 Puyvilde, *

exposed to air at 283 K (10°C). Calculate _
Data: The properties of air at the film temperature of 308K are:
B 3.25 x 107K
Npr 0.7
Thermal conductivity |  0.02685 Wm.K
Kinametic Viscosity | 16.5%.10%m%sec
: : - (10)

(b) A vertical plate,30 by 30 cm.is exposed to steam at atmospheric pressure.The plate
is at 371K(98°C).Calculate the average/mean heat transfer coefficient,the heat transfer

rate and the mass of steam condensed per hour.
Data: The properties of the condensate at the film temperature are:

Dengity 960 Kg/ui®

A 2255 KJ/Kg

Thermal conductivity 0.68 W/m.K
Viscosity 2.82% 10° Kg/m.s

Saturation temperature of steam=373K (100°C).Assume that the flow of condensate
(10)
(20)

is laminar, |
6. Wtite shott note on (any four)
g}_ Boiling regimes in paol boiling
) Unsteady state heat iransfer with negligible i ‘
(c) Extended surface {or heat exchanger Sible Intemal resistance
(d) Significance of Biot Number and Fourier N
' ' Ut

(e) Effectiveness-NTU method of heat exchanger :'?;iysis
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