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Explain Newton's law of cooling )
=72 @ 9fide &t et 3
o, Physically, what does the Grashof number represent and
how does it ditter from Reynolds number? 3
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d)  Explain about Nusselt number and discuss about it~
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physical significance. ‘
TATT Heat 2 A e Y g s wges & a4
Tt &3

¢)  Explain about mass average velocity.
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a)  Derive expression for tempcrature distribution, under one

dimensional steady state heat conduction for a plane wall.
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How is the concept ol the eritical radius of insulation

-

apphied in the design ol refrigeration systems? 7
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A cold storage room has walls made of 23 cm of brick on
the outside, 8 cm of plastic foam and finally 1.5 cm or
wood on the inside. The outside and inside air
temperatures arce 22°C and -2°C respectively. The inside
and outside heat transfer coefficients are respectively
29 and 12 W/m? K. The thermal conductivijes ot brick
foam and wood are 0.98, 0.02 and 0.12 W m.K.
respectively. [17the total walFareq js 90 m’ | detennine
(he rate of heat removal By Fefrigeration and (he
temperature of the inside su’ fce of the brick. L
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8 Tl coiifeed w3k W H sy | o s i of 2 cm is initially at §00°C. The Fod is
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S 22C e coefficient of 100 W/(m?K). The properties of brass are

lengthiof 15 cmand a diamct
1 posed 1o
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siRen 3R a@ o 5H@Tﬂnrr¢ PR 29 311, 12 Wiy i density p = 8500 ke 'm3, gpecilic heat C,=380 Hhe k). <
g1 e, B 3R Tt & Aty ATTHAT o139 0 ()8-; thermal conductivity k =120 W (m*K).
3 0.12 W/m.K 212 S8 &1 3531 frreey 0 gt e - a)  Determine ifthe lumped system analysis can beusec fo:
uefias g1 1Y gt B R aiR & # o 'R this transient heat transfer problem.
araHE= Gy TR HAR & b) Ifit can be used. find the time required for the ¢enter of
HuifRa _ | the rod to cool to 100°C.

b) State and I“T"t’e }\”'_Ch;fﬂ s law of radiation . 15 |t Farg ailv 2 af @I gl U SR Uidd o) B HIKH
RoTE o fafasvur & MU &Y gA130 3w B»:;:-: F¥ g 300°C gv E‘fﬂ‘l ?5'1 ITE D100 W {mz'}()% ?2{3371' arg IIaRu]
Cnlain the wd ocs and Tinm: TN & A1 30°C 3 areraRer § SrR ey S 81 Sde 3 o7

, wplamn the advaniagos and I ati 3 OF dirmen . . I~ 3 S

a) . ;; 11II_ C nase mitations of dimensiona ? g9 p = 83500 kg/m?, e e CP:38{} Hike Kby, 319
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b) Consider two long, ¢ u_ cylindncal . Wﬁmmmfﬁr%mmm%
emissivities of 1, acifhg as black bodies. where the outes - = Ny
cylinder has a dianjeter of 0.5 meters and the inne 7 9 5' ‘ :}'_\ e ST T g, ﬁ%%%ﬁ 1 100°C
cylinder has a diametgr of 0.1 meters. If the outer ¢ylinder T BT E1H H S I G S 6 g
is maintained at a tumperature of 600°C and the inner
vlinder : o an vou calculate the net radiant 6 - . - :
cvlinder at 1100°C, Bow can y Heulate . a) Calculate the average co efficient of heat transfer for
heaf exchange betwden the two cylinders. ‘ natural convection for a vertical l i

- | e e A wd T 51.67°C. The surrounding air is 2, yeocs > °™ high at
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PR the boundary layer thickness at th il .

RIS ¢ trailing edge of plate.
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Derive an expression for lc}gﬂ"itﬁ'ﬂ'ﬂic mean temperatnre
difTerence in case of parallel [low heat exchangecr, -
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Explain various modes of mass transfer and enumerate
its applications. 6
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Vessel contains a binary mixture of oxygen and nitrogen
with partial pressures in the ratio 0.21 and 0.79 at 15°C.
I'he total pressure of the mixture is 1.1 bar. 8
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i)  Molar concentration

11} Mass densities

i1} Mass fractions

) Molar fracuons of each species
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.y oned to cool a high-poy

!\l ncL\rw c{ipcmnm::i:%u:kh:;:zsiﬁlis made of aluminkiuu
>lectronic Ccom ’ . IR wher.
and has multiple fins, The heat sink operates in & FOC & e
the air temperature i8 25°C. You h?'veth Buckinghan I
developing a dimensionless model using 1€ The variablc
. p,fonnmweofmchealsmk. € varabic

the heat transic

theorem to predict the o
ctivity (k)

involved are the thermal condu N
i .t
coeflicient (h). the lin thickness (), the fin height (I.) ‘ _ll
petween the base of the fin and thc a
heat of air at constan
1

temperature difference &
(A1), the density of air (p), the specific at
pressure (op) and the dynamic viscosity of air (p1).

Using the Buckingham Pi theorem. determine th:
dimensionless groups (Piterms) that govern the heat transie

from the fins.
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