' 421AU51‘

: Flfth Semester B.E. Degree Examlnatlo Dec 2023/J an. 2024
, | Heat and Mass_ T ansfer
Tlme 3 hrs. N k4 ’ ‘Max. Marks 100 -
~ Note: 1. Answer any FIVE full questwns, chrmsmg ONE full questton fmm each module
2. Use of Thermodynamics, Heat. transfer Data hand book is pemutted ‘

[odule-1
transfer. Write the

1 a Discuss the three basic modes
and the governing laws. :
The heat flow rate acro 1nsulatmg material of thlckness 30 mm w1th thermal
conductivity 0.1 W/m* G “250 W/m?. If the hot surface is 175 C find the temperature of
the cold surface. Sy o . « (08 Marks)

rnmg equatlons for the same

50, will be treated as malpractice. fund
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: (10 Marks)
t exchanger has a maximum wall tem ;)erature of 810 K. The hot and cold side
oefﬁcrents are respectwely 200 W/m'K and 400 W/m® K Find the maximum

3 a. Define: b
(1) Fin efﬁcrency t : .

(i) Fin effectiveness using the basrc deﬁmtlon, arrive at the efﬁcrency for
' e along fin of rectangular cross section . R4
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. \rectangular fin with msulated tip. - (10 Marks)

Calculate the heat loss rate from a. rectangular fin surface on a plane wall. The fin is 20 mm
long, the ‘breadth and th1ckness bemg 200 mm and 2 mm respectlvely Assume- negl1g1ble «

PCRYY a (10 Marks)
D

A ball of 60'mm diameter at 60()‘ s suddenly immersed in controlled medium at 100 p -
Calculate |the, ‘time requrred fi

he ball to obtain a temperature of 150 C Assume
K=40 W/mK, p = 800 kg/m’, Cp =500 J/kgK, h=20 W/m K for the ball. (10 Marks)

: -Module-3 o e s e S Y
Using dimensional analysis, show that Nu = f(Gr, Pr) for natural convectlon (12 Marks)
Find the heat loss from both sides of a hot square plate 50 cmx 50 cm at 100°C, exposed to

atmosphere at 20 C if the plate is kept vertical. Use the following relation.

Nu=0. 13(Gr Pr)a —)vertlcal position at 60°C, take p =1.06 kg/m K=10.028 W/mK 5
= 18.97x10°° m?s, Cp— 1.008 kJ/kg-K . : . | ' (08 Marks)

0 _ 2
given by, Y =g
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“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 equations written eg, 42+8
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C@2 Marks)



6 a-
b,
“b.

8  a.
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‘10 a.

 approximated by a 10 cm diameter and"

21AUS1 . -

"OR
Deﬁne the followmg d1mens1onless numbers and mention their 51gn1ﬁcance Wr1t1ng relevant;"_ v
equatrons . . :
‘(i) . Pradtl number
(i) ~ Reynolds number
(i) Nusselt number fay, i g s
(iv) ~ Stanton number ' 4 (10 Marks)
Air at 27°C'is movmg at 0.3 m/s achss a 100 W electric bulb at ¢‘§‘7°C If the bulb is
m high cyhnder estimate the heat transfer rate and

percentage-of power lost due to c Vectron At 77 g take Pr = 0. 697 k= 0 03 W/rnK Shed
y= 208x10 m/s. . LAY ‘ (10Marks);; e

Module-4

Sketcﬁ&andi explain different regrmes of b0111ng mechan
Air free saturated steam at 85° C and pressure of 57 8

e ’ .
h ®
Take : b = 0725 N , ° @
* Hr(T T )DN ;
WhereN ! iy
Physical propertres of Water at- ﬁlm temperature of 80 C, Ky = 0668 Wm'C,

w = 0. 355x10 kg/rn-s hg = 2309 kJ/kg, p, =974k /m’. (10 Marks)

OR

Define :

- ()’ Intensity of rad1at10n

(11) -~ Solid angle : SR , %

(1) Lambert s law ‘ (12 Marks)
Two large parallel
area'when (i) +i“h% surfaces are black (i) The hot surface has an emissivity of 0.9 and cold;* °

0.6. g b ; 08 Marks) ¥
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) ) (12 Marks)
:',/Assilm’ing’ the sun,, be a black body, calculate the surface temperature of the sun and
emissive power of the sun’s surface. Determine the maximum monochromatic ‘emissive '
power takmg max1mum radiation mtensrty from sun at k 0.52 pu. B (08 Marks) Ly

iplates are at 1000 K and 800 K. Determine the heat exchange per unit sk



