
ffiffiffiffiffi.dffi
,.* tt:;'- 17AEs3ltltltttl ff=:

gm- 
**'

Fifth Semester B.E. Degree Examirthtion, Jan./Feb .2021
Heat and Massd$#ansfer e\"flEaa Clllfa llltEl-DiDgp 'IwI Clll=tl rEr 4\"&b*"'"* .@,

" ,A,-'.
Time: 3 hrs. He " @itax. Marks: 100*-.&",.: 4+!

t.
i)"'i:,$oosing ONE full queffip't
ihdb oo k is permitted.,oWffi

Note: 1.. Answer any FIVE full questip4$i$oosing ONE full que"$"ig from each module.
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2. (Ise of lfed Transfer daffi dbook is permittedt,{l *
,-r\q 

"

"*'i;f*'Modttl"-L
I a. What are the different merde@ilf heat transfer? Explaif-*e.gch of them with an example.: {m (loMarks)- d'%tu W 'i},*'i'*"+e- iiiw : : (lU Mafl(S)

b. Explain Newton's hffi8oofing and derive the$oVeming equation for convective heat
transfer. fu-*s' . .,+ (10 Marks).**wtu t*@ti

2 a. Explain Fig$bFirst law of diffirsion and tyfes of mass transfer with examples. (10 Marks)a. Explain Fig{ibdr; law of diffusion and ffi* of *uss transfer with examples. (10 Marks)
b. Derive q,4Fffion for heat transfer ttrrough radiation. (10 Marks)

ii:, 'i r" 1[ ---- :-:"'"":':.,:,:.:..:,:. +.i@t!ute-Z ,..
3 a. Derive the three dimensional genera{ heat conductio,p ffifion in Cartesiag- coordinates.

*;'q& h (10 M
b. ln a thermal conductivity qreasuring experimentffi{tffi"ntical long rods are used. One rod is

made of aluminium (G*d@0 Wm.K). The*qthg-r ioa ir a specimeildne end of both the

deffi'TP
r"identical

maoe oI alumlnlum (K\#WIYU W/m.K). lne,*QlE€"rrrToo rs a specrmex.\Jne eno oI botn tne

rods is fixed to a wall ,at tdO'C, while theg"dr&ird is suspendsd irfair at25"C. The steady
temperature at thelsarire distance along thri rods were mery*Jied and found to be 75oC on
aluminium anfuffipn specimen roQffiind K for the sp&cttnen. Assume that the rod is
insulated at the ti$.' *." : 

. (10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

5a.Explainthephysica1signiIfffi""of-fo[o*i,'p1,,on-dimensionalnumbers-Reynoldsnumber,
Nusselt number, PrandtFa:iftnber, Stanton number, Pec let number. (10 Marks)

b. A flat plate is kept*in 4gr air steam at a temperature of 20oC. the velocity of air is 3 m/s. The

plate measures {$,;"e"gn x 20 cm and is maintained at a uniform temperature of 100'C.
Determine theffiffioss from the plate when the air flows parallel to 50 cm side and parallel
to 20 cm side. calculate the percentageincrease in heat loss. (10 Marks)
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\r'' v v^"-'"1 ;---;:j.;:'..^- *.%:u Y (10 Marks)(ii) Thermal Boundary LaYer qa# 
-

b. Air at 20oC and atrnospheric pressure, is flgffiitrr a velocity of 3 n/ffing the length of

a flat plate maintained at 60"C. Determirg'q-thu ^ #k;lr
(i) 'no.rndary layer thickness at 20 cm'5'i140 cm from the leading edge.

(ii) Mass entainment rate U"tw""*69tJtwo sections aszumingeE cubic 
"t"ttllo'ol""rfirfi

.=-€$H;"'* ''ri;n * -V 1:-r:--

7 a. Obtain an expression for ,hb-bf" of l*t transfer, lgenra radiation shield ts mtroduced
"\ (10 Marks)

between two parallel platesi ;, a'"np i;r

b. Consider t^ro't*g" pugffiut s, one at 100-0 f .Uk*frrcmissivity 
0t9 *9 other is at 300 K'

having "-irriritf ,0"r.ffi.iiation shield is placedT%dreen them. The shield has emissivity

0.1 on ,h" ;i;fffi-il;il and 0.3 qq. ttf" side facing cold plate. Determine the

percentage;rslry4flfr'radiation heat transftqyea result ofradiation shield' (10Marks)

,"*#'* oW
' **)g a. With as.#o*ns, d"rive an expres-.iqll Sr LMTD for a co*Yr flow heat exchantii.*".u,

b. A heif"eirchanger is used fo. 
"ooting 

oil at 18O'C.rting;ep..uu1*1P1"."1 ?1-9;T::n:

.#&= 
L I ^DJJ

;\f
OR u;='oiiifu**h

;:fr'
(r) VelocitYboundaryLaYet .'d"%"ln----^r^-.r ^.,^* *,.%,a ? (l0Marks)

A heat*exchanger ls useo lor uuc*t;{-rB u,
flow rate of oil and water are Q.5 Tg/s and 1'2 kg

il # ;" available for he&*dnsfer, determineQ

(i) Parallel flow arrang"m(ii) Counter flowtar-o-m* ffi.qry" dL,d* -" @

d, 
* ruoor$## *-k

ransfer. *ffi * ,*, .: (10 Marks)9 a. Explain ablativekfu[.transfer. - *Wfl . ffi=, ru rvrarKs,l

b. A circular rWffiryru cm diameter wrfofuo% surfaces main%ffed at a uniform temperature

of 100oC ir 
-"Sffni"d 

horizontall@ffiospheric air at ffioC' Determine the heatlransfer

17AE53

'n!. (10 Marks)
,W::::Sd,:from the Plato. s *.*""',,

q*:t*," " 'h \h Td** dh.i. oR **'"
10 a. expUindifusive mass t$#*f i'vith neat diagram:'a. e*pr&ffiirrsivemasst$#ffittitt nealdiagram$ rloMarks)

;. Wil;J"rt note o" a"i$rfiu*ic heating._'q+' (10 Marks)
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