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EGREE EXAMINATIONS, MAYAUNE 2010,

FOURTH

MESTER

MECHANICAL ENGINEERING

ME 41— HEAT AND MASS TRANSFER
(REGULATIONS 2008)
Tume - Thiee hours Maximm ¢ 100 marks

U of Hoat and Mass Transfor data book may be permitted)
Answver ALL quostions.

PART A (10 2 =20 marke)

State Founer laws of heat conduction and write the unit

for thermal conductivity

A black Tody at 30 s heated ta 100G, Caleulate the
nerease in the emissise power.

3. What ss physical significance of Reynolds mamber? How it
s defimed for v over a flac plate?

4 How doos heat transfer coeffcient differs from (herma

conductivity?




[image: image2.jpg]What e the differeat mudes of condensation? Why

ropssss comdensation s proforred?

What do von mean by fouling factox? Write any two

e of oo

What is the difference betseeen radiation from gases aod

vadiation from selid surfaces”

Define radiation shield. Where s 1t used”

Define mass fraction and molas s,

State the generalized mass diffusion equation

PAIRT I 5 165 = 80 marks)

) G A plane wall of frerlag brick, 26 em thick i
havinss temperatares 1350 C and 50 C on two
sidon. The chermal eonduetivity of freclay

K= Q8 (1 0.0007 T where T s in degree
Coleias

Caleulatethe heat loss por square meter
thuugh the wall w
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A wall 3 constr
iest Layer consists of bk fk = .66 Wi K),
25 can (hick. the second layer 25 em thick
(k= 0.7 Wi K. the third layes 10 em
ik lmestone (k= 0.66 Wi ) and outer
ager of 125 em thick plaster (k - 0.7 Wim K
The heat transfer cneficients o interior and

4 of several lagers. The

exterior of the wall (i lavers are 5.8 Wien? K
and 116 Wi K, respectively. Find

(1) Overall heat teansfor cocfTiciont
2 Overall thermal resistance por 7

@ Rate of Dot tansfer per me, o the
Snteriar of the room i at 26° C while

[———

() Temperature at the junction between
mortas nd imestone o
or
A very Tang rod, 25 mm in dlamecer, has one.
end maintained at 100°C. The surface of the
vor i expused 1o ambiont aie at 257 C wich
convection corffcient of 10 Wi K. Find

(1) What are the heat osses from the rods,
construesed of pure copper (k = 308 Win
K) and stainless seeel k= 14 Wi K)

Eatimute bow long the vods must 1w be
comsidured infini. ]
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Take the following propertios of aie at 313 K: o
=118 kg
Wi K, Cp = 3007 kIke K Pr - 0705 9)

VT %00 s ke

o

What 3 the difference between Fiction factor

nd conffcient of friceion? Show that for
laminas flow in a tube £ = 1 G Tow s the
friction factor related to prossure deop and

pomping power” ®

A vertieal plate 15 com hagh and 10 e witle i

maintained at 110°C. Caleulate the maxsmun
et dissation rate from the both sides of the
Blate in an ambiont of at 20°C. The radiation

et transfor eocffcient is 0.0 Wi’ K

Par ai ar 80° € v = 2100 % 106 ik
= 0692 ke 008 Wim K. @

Discuss

) Filmise and dvopwase condersation

@1 Pool hotling phenomenon.
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What i Wiew's displacement law? Derive an
expresiion for s relaton. ©

Coleslate the following quantiion for an
Industrial furnace lack body)  omitring

eadiation ot 2650°C.

(1) Specteal omissive power 21 = 12

21 Wavelongeh at which the cmissive powcr

) Maximum spectral emissive powe
@) Total emussive povwer.

) Total cmiseive power of the furmace, if €
i tronted e gray and diffuse body itk

an emisavity of 09 an
or

Show that

LT

@
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The molar Fctivn of C0:

“The smolecular woight of mistire
Molar concenteation of CO nd 0
Mass concentration of €0 and 0.

M Feaction of €0 and O

Mass diffasion  vlocities  of

Molor  diffusion elocitiesof

Molar fluxes of €O and O

Mas Duses of COz and 0,
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A opren i 20 e i diameter 20 man deep 15
fled with water o a lovel of 10 mm and is
xposed 1o aw st 25°C. Assuming mass
Afusivity of 025 % 107w, ealenlace the time

sequired for all the water to evaporate. ()

0
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G A Physics experiment uses lig
coolant. Savurated liquid wteogen at 80 K
Howes throngh 6,35 mim 0., stasmless stevl ine
G = 02 inside u vaceus chamber. The

chamber wall i ar T,

230 K and are 2t some.
stanee from the e, Detormine the et

gain o the line per wnic length 16 o sccond

stasnless stee) tabe, 127 mm i diameter, i
Waced around the line to act as mdiation
shield, to what vate is the hent gain reduced?

Find the tempesatire of e shield @

15 G @) Define and explain the physical sigeifieance of

©
@) Schmidt mumber
@ Lewss nomber
Sherwaod mumber
G A mixtare of O2 and €O: is kept in a container

021°C and ar 1519 kPa. The mean velocity of
o
the mola fescsion of Dy 3 0.4, caleulats

008 s and that of €O s 002 s, 17





