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Fifth Semester B.E. Degree ExamiffiFibn, Jan./Feb.202l
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Heat and Mass.il,,,ffansfer \.
Time:3 hrs. ,* 
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Note: l. Answer any FIVEfull question@oosing ONE full question"from each module,
2. Use of IIMT data handbffii;'rpermitted

+, w :^,e'q'ffvroaute-t ,,,. 
'*

I a. With a neat sketch, briefly expliih Fick's law of diffuslqr. * (08 Marks)

b. Differentiate Heat Transfr&ild Mass Transfer. ;'ry (04 Marks)
c. Explain: (i) Thermal cffi#frvity (ii) Thermal diff'ffii#ity (04 Marks)

iw* OR !""

2 a. Describe variou#,modis of Mass Transfer with ah example. (08 Marks)

b. Discuss in detail radiation and convection, . (08 Marks)

*dq-, $'*'s+s Module-2
- t* ,rit$tus

3 a. Deriyg;Sen$ral 3D heat conductiodffition in Cartesiangffiinates. (08 Marks)
b. Obtainm expression for temper&ffie distribution of a Eia5Hir{th insulated end. (08 Marks)distribution ofa Fia&{th insulated end.

**,*"*./\n " s "-'

b. Obtainffi expression for temperdffi distribution of a {i4Jh{th insulated end. (08 Marks)
* %:F

**,, 
- oR , '=$\ ""5.t4 a. Derive an expression fopiffintaneous heat traitsf6fand total heat tffier for lumped heat

analysis treatment ofheffihduction probleffi*w- - ;:e (08Marks)

b. A 15 mm diameter mild steel sphere havif;g,th"brmal conductiyifu*-4T WlmoC is exposed to
'"1

A 15 mm diameter mild steel sphere havif;g$rmal conductiyibJ? WlmoC is exposed to

cooling airflow q6}. C resulting in the*conyeiliive coefficieqf:,h= I}OWI^"C. Determine:

(i) Time req4ffiio cool the sphe6{1$q '550"C to 90oC. ''=';i

(ii) Instantaneous heat transfer raffisrinutes after the.stdft of cooling.
(iii) Total energy transferred from tlie sphere during'the first 2 minutes.

For mildwi€el take p : 7850 kdniE+ : 475 J/kg'C.;fid^&, : 0.045 m2ltr. (08 Marks)

S' -w Modure&*@'.'d*#' Modulg,..9-
stJ'derire an expxryl relating Nusselt number, Prandtl nurnber

natural convectioritt (08 Marks)

fhe water is heate-a=ip5 tank by dippingpa plate of 30 cm x 30 cm size. The temperature of
plate surtace 5i mEintained at l40iC -Assuming the temperature of surrounding water at

2OoC. Find,ffi:Iffi#e heat lost *"i q:r,ate per hour. (08 Marks)

Determing tholength of the tube required to raise the temperature of waterby 35'C. Take

propertip,p,.&f water as p = 985.5 kg/m3, K : 0.653 WmK, Y : 0.517 x 10-6 m2ls,

C, = 4:[fl kJ/kgK. (08 Marks)
"="..$ I of 2
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i+5 tank by dippingpa plate of 30 cm x 30 cm size. The temperature of

' &.. 
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6 a. Air at atmospheric pressurq&d 40oC flow with a velocity of U: 5 m/s over a 2m long flat

plate where surface is lqg*p*At a uniform temperature of 120oC. Determine the average heat

transfer coefficient org. th" 2m length of the plate. Also find out the rate of heat transfer

between the plate and the air per lm width of the plate. (08 Marks)

b. Water is heate_d. flowing through a 1.5 cm x 3.5 cm rectangulartube at a velocity of
1.2 m/s. The dlring water temperature is 40oC and tube wall is maintained at 85oC.



7a,
b.

Module-4
Explain: (i) Kirchoffs law (ii) Planck's law ;" ,&
Derive expressions for shape factors of the cavitiffi,frch enclosed on
,4,\t

1sAE53

(06 Marks)
its surface with a flat

Fig. i) Conical cavity (10 Marks)

b. Exhaust easds"ffi\i'i
300oC tkryy watel initially 1t !0"@ Specific heat of gases may be taken as t.t3 kJ/kg

Fig.

,*.6r OR .$8 a. obtain ur, "*p."6,iffir effectiven.* ;JNl**Ld; a Parallel Flow Heat Exchanger.
(08 Marks)* *"H #*"v_" W "a "" (0E Marks)

Sr&iog through a heat 
"xbffirr!". 

at the rate of 30 kg/min are cooled from

and ovffiheat tuansfer coefficieffi S$.1k7m2hrK. rt,water how rate is 25 kg/mini
Calcutr*ktlie surface area neede$-ffiffiParallel flow (iffinter flow (08 Marks)-;l 
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s a. Briefly explain various ^-q**$-.ffi.dffiayoar,riffiting of hypersonicvehicles. e# .*&e \r
b. Discuss various cooling'Erdthods for *."0#&flffftnu-u".. 
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\- * -\-s' ,"*qywf eOR* ffi,** r*l0 a. Derive ,p..i"dolservation 
"quutioa 

&;J"ntral volum" ioTpd"". (10 Marks)b. Calculate the.diffusion coefficientqfri I.IHI in air at 27'oC temperature and atmosphericpressure.Qli6: Fq*. ;s,,:.' _,*(i) Mffirtar weight and vdftrnffiofNHr 17 andffi.43 cm3/gm more.
(ii) Mdecularweightandraolume ofair29Td30.6cm3/gmlole (06Marks)
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