50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or 2quations written eg, 42+8

USN

Time: 3 hrs.
Note: 1. Answer FIVE full questions, choosi

1

a.
b.

b.

a.

b.

ngceﬁss temperature at tﬁ%

-

S, . . 4
%ﬁwﬁh their basic laws. (06 Marks)

The inner wall of the furnace i of fire brick of thlckneggél 15 mm and the outer wall is
made of red brick of thickness'230 mm. The temperaturea\%ﬁ%he inside furnace is 685°C and
the temperature of outside ‘surface of red brick is 121C under steady state condition to
reduce the heat loss a laye 6f Magnesia insulation.@fthickness 50 mm is added on the outer
surface of red brick g 5;%ﬁteady state conditior s, feached. The various temperature are
measured as flame sidé~of furnace 712°C junction”between the fire brick and red brick is
655°C, junction bétween the red brick and ﬁagnesia is 490°C outer surface Magnesia
- . &
temperature is %/°C. Calculate the heat /%ﬁﬁrst and second cases and find the percentage

n. Assume thermal &@gﬁd‘uctivity of Magnesia is 0.085 W/m’C. (10 Marks)

e ' . o g
e ‘dssumptions and derive general 3-dimensi Q@l heat. conduction equation in
Y 4 (08 Marks)

CarteSian co-ordinates.
A hollow sphere is made up °@£ stéel having thermal ¢onductivity ofﬁ‘%a W/m’'C. It is heated
by means of a coil of resistance 100 Q2 which cz current of SV;,,arva% The coil is located
inside a hallow space attheieentre. The outer s’%r%e area of’ spher%@@l m® and its mass 32
‘0f the sphere mat to be 8 gm/cc. Lalculate the temperature

4N (08 Marks)
dule-2 )
distribution and@?he“gt flow for a pinfin, when the tip
1S 1] %}M (08 Marks)
A thin A;gd of copper K =1 inydiameter spans between two parallel
plates* 150 mm apart. Air flov viding a heat transfer co-efficient of
50 W/”g ?’C. The surface emperature of the platerexceeds the air by 40°C. Determine (i) The
re of the rodégver that of air and (ii) Heat lost from the rod in

jﬁ%/r
Derive an expréssion for the temp
of the fin is ipsulated.

&

L
E

(08 Marks)
Q0
ature distriby under lumped analysis is given by,
~ G
~
i © "@%%,f &
Where T; = Initial tempe%ggre

T» = Ambient temperature (08 Marks)

b. A 15 mm diameter mild steel sphere (K = 42 W/m’C) is exposed to coding air flow at 20°C

resulting in the conveétive co-efficient h =120 W/m?'C. Determine the following:
- () Timefgquired to cool the sphere from 550°C to 90°C.
(i) Instantaneous heat transfer rate for 2 mins after start of cooling.

(iii) Tgyt"i“%nergy transferred from the sphere during first 2 mins.
Take foi;@ilﬁ steel S = 7850 kg/m’, Cp = 475 J/kg'C, o. = 0.045 m*/hr (08 Marks)
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1SME63
Module-3

a. Explain three types of boundary conditions applied in Finite d;&{grence representations.
09 Marks)
b. Consider steady-state heat conduction in a square reglq T‘ side 2b, in which energy is

generated at a constant rate of g w/m’. The boundar ‘cot

(07 Marks)

a. State and explain : (i) ﬁchoff’ s law (i) Plank"s daw  (iii) Wein’s dlsplacement law
(iv) Lambert’s ne law. (08 Marks)
plots with em1551v1tym ach are mamtalned at dlfferent temperatures

(08 Marks)

“D Moduled

a. With a diagram explain velocity boundary layer t?%rmal bounda%:iayer (08 Marks)
étature of 60°C enters/ay diameter tupCyith a velocity 3.5 m/s.

The tube surface is m ed at 30°C. Ca cuiat%ythe tube length required to cool the oil to

45°C. Assume that the oil has the follow1@ aigerage properties fér the temperature range of

this problem S =865 kg/m®, K = 014 A, 178k,1/k%andy 9% 10~ m%s.

% (08 Marks)
(i1)) Prandtl number
Stanton number. (08 Marks)
( 05 m wide and 1 m high maintained at a
at 20°C. Treat thefradiator as a vertical plate. (08 Marks)
/ ermme LMTD for counter flow heat exchanger. (08 Marks)

b. A parallel flow ‘hea exchanger uses 1500 kg/hr of cold water entering at 25°C to cool
600 kg/hr of*hpt@@water entering, 90°C. The exit temperature on the hot side is required to
be 50°C. e %&mg the effects"6f fouling make calculations for the area of heat exchanger.
It may be*assumed that the individual heat transform co- -efficient on both sides are

and NTU approaches. (08 Marks)

1600 W/m’K. Use LMT D an.

& OR
a. With a neat sketc};, explain the different regimes of pool boiling. (08 Marks)
b. Swplate 300m x 300m is exposed to steam at atmospheric pressure. The plate

. Calculate the heat transfer and the mass of steam condensed per hour.
(08 Marks)
% %k 3k k 3k
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