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Q. P. Code : 600902

[3 Hours]

Notes: 1) Question no.l is compulsory.
2) Attempt any THREE from questionno.2 to 6.
') Use illustrative diagrams wherever possible.
4) Use of Steam table is permitted.
5) Assume suitable data wherever required.
E Solve any Four :- 20
a) Draw a neat boiling curve for water and mark the d:ff srent boil
b) A steel ball 50mm in diameter and at 900°C is plaged i
30°C.Calculate the mmal rate of cooling of the ballin “C/nfin.
Take p = 7800 kg/m’ , C = 2 kJ/kg’C(for stegl), h=3
thermal resistance . ) W
¢) Explain non dimensional numbers used i in gony 3 heat transfer.

with a layer of magnesite ‘g thick. The temperamre at inside surface

of silica brick wall and outsids of magnee:m ‘brick wall are 725°C and

1°C and 5.8 wm, calculate.
at loss per uﬂi area of walls.

b) ! -‘-'-*"'" - rate of heat tmr.sfer for an msulated tip fin from the 10

dzf} G,
-d—x?mmﬁ 0

C flows with 2 velocity of 2.8 m/s over a plate 1000 mm (length) X 600 10

) th) X 25mm (thickness). The top surface of the plate 15 maintained at

@9 ¥f the thermal conductivity of the plate material is 25 W/mC, calculate: i)

%, heav lost by the plate; 1i) bottom temperature of the plate for the steady state

sm, Seondition. The thermo — physical properties of air at mean file temperature at

[ N, 60°Care p=1.06 kgfm k= 0.02894 W/m’C, C,= 1.005 kJ/kg’C, Pr = 0.696;

Q v=18.97x ltll"ii m’/s. Choose the appropriate relatmn from the following;

Nu = 0.664 (Rey )"* (Pr)'” - For Laminar flow;

Nu = 0.036 (Rer )"* (Pr)"” — For Turbulent flow

Wit the help of dimensional analysis method prove that for free convection 10
Nu=constant x (Gr.)"™ x(Pr.)"
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a) State and explain the reciprocity theorem. Derive the equation A
e.0f 10

b) Ar electric wire of 0.25mm diameter ,£=0.4 is placed within a
di" meter, €=0.6 having negligible thickness.This tube in turn pla ed
c. centrically within a tube of 5 mm diameter , £=0.7.Annul
assumed to be evacuated completely. If the surface tem &of the outer tube
is maintained at 5°C, what must be the temperature of Wire sg as to maintained the
temperature of inner tube at 120°C?

a) Derive the expression for log mean temperatuse-differénce in a counter flow heat 08

exchanger, State your assumption, O

b) Ina certain double pipe heat exchanger hotwaterflows at the rate of 50006 kg/hr 08
and gets cooled from 95°C to 65°C. At thelsame time 50000 kg/hr of cooling
water at 30°C enters the heat exchanget *Theflow conditions are such that overall
heat transfer coefficient remains e ant at 2270W/m’K.Determine the heat
transfer area required and the effectiverig: i i
flow. Assuming for the both strés

¢) Explain Heat Exchangers effee 04
a) 08
b) 04
c) 3?. me“C}, 12 mm_in diameter and 60 mm long, with an 08

[hends“to be used as spine. It is exposed to sum:-undmgs with a
. ‘-E‘HL: 60°Cand a heat “transfer coefficient of 55 W/m®*°C. The
derature at the base of the f'm i§ 95°C. Determine-

{8) The fin efficiency.
% (i) The temperature at the edge of the spine:

(iii) The heat dissipation.




