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Sixth Semester B.E. Degree
Heat and

Time:3 hrs.
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Note: l. Answer any FIVEfull questipq$Woosing ONE full que$iglfrom each module.
2. Use of heat transfer datq,.., #4Wbook and. steam tapffie permitted.

*r"u*.s''-*qg 1 .: j.
I a. Explain three modes of hpt ttri"sfer with their 6asic l&iMfu (06 Marks)

b. Explain any two Uoun4#q%,#hditions involved in l1,e4;tpnsfer problems. (04 Marks)
c. A steel tube 80 -T ry*affid 100 mm OD of K: 4Q.rWmK is covered with 10 mm thick

insulation of K :ffH7 WmK. The tube transpo s a fluid at l80oC with a inner surface
conductance offl&fi.O k/*'K and exposed to ambient air at 30"C with an outer surface
conductancep,pfpZY Wm2K. Calculate hqai ffansfer per meter length and the interface
temperatu-{&r \ (10 Marks)

'1' "q, 'q:=tl+gR *flfuw," " oR ,il'"e

2 a. Derive"Sdimentional heat conduhs&rf equation in Carte;ifutoordinate system. (10 Marks)
b. A square plate heater of size 2P, {20 cm is inserted between two slabs. 'A' is 3 cm thick

(K : 50 WmK) and slab' iB' is 1.5 cm (K tr" 03 WmK). Thg-ot*side heat hansfer(K:50 WmK) and slqhlB'is 1.5 cm (K.qn0, WmK). Th ide heat hansfer
coefficients on both sides. l, and B are 200 and60 Wm'K respeffily. Temperature of
surrounding air is 25"Clffie rating of the heater 1 kW, find: 

?

(i) Maximum tenqperature in the system. S*,6' 
:

(ii) Outer surface temperature of two qlgbt 
"

bc.g={"fuLperature of two ffi* - " (10 Marks)

'l i,i:+ t' .,wf+:r{p

iportance of critica{ilfhiilhress of insulation- (04 Marks)3 a. Explain the @ortance of critic&*ricknes
b. Derive am*i-xoression for criticetr tliYBknessb. Derive*aryuc.xpression for criti
c. Calculase.'tritical radius ofti
b. Derive*aryil.xpression for criti,qql tliYBkness of insulati,g.a="for sphere. (06 Marks)
c. Calculiter'tritical radius offir$Ation for asbestogs (K :0.17 Wm"C) surrounding a pipe

, *,o 1 , ,ftmlH^ .,r , n ,rr, 9on n , r 1 L1 1 L 1 . ^nn6^

Itq*jl; (04 Marks)

'C with h:3 W7m'"C. Calculate the heat loss from a 200"C,
vered with g.rfrffatradius of insulation and without tffiillllt;

,*7gam 
aia meter nine wht*:,covered with critip-al radius of insulation and without insulation.

,ri-'+ii ,, o ....," (10 Marks)
,l,iu.: 

*=,- ,;!.. gR"'
4 a. Derive an equg1jon'Bf temperature disiribution using lumped parameter model. (10 Marks)

b. A 15 mm diameter mild steel sp{gry K:42 WmoC is exposed to cooling air flow at20"C
resulting in'convective coefficielf lf': tZO Wm2K. Determine the following :

(i) Time required to cool sphere from 550"C to 90oC.
(ii) lnstantaneous heat fl6fr rate 2 min after the start of cooling.

#; C, = 475 JlkgoC, cr : 0.045 m2lhr. (10 Marks)Take for mild steel p = FQ_50 kg/
,#

.,,liil,idl;:lll:-

Explain veloci6rpoundary lpyer and thermal boundary layer with sketch. (10 Marks)

Assuming that"${ihan can be represented by a cylinder 30 cm in diameter and 1.8 m height

with a suTfacs temperature of 37oC. Calculate the heat he would lose while standing in a
24 kmlhr;eildnd at 3oC. (10 Marks)
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6a.

b.

7a.

b.

8a.
b.

{':'"t*i.:::::5. wOR ,ff-,:;*
Explain the physical significance of : ,; &.=;;":'

i t --r- --- /::\ n-^-.lal ----L^- .4P'd$hn ;' /:::'(i) Reynolds number (ii) Prandtl number "."'du (iii) Nusselt number
(10 Marks)(iv) Stanton number (v) Grashoff numbel'

A steam pipe 100 mm diameter maintained.&t.JYffC is exposed to air at- 3-0."C. The length of
the pipe ir i- and is kept horizontal. Depffil# the heat loss by ttre ffip,Ai hour. (10 Marks)

&:.,.:t *'"'-,,,,,,'''

# Module-S
9 a. Derive an expression of e illmiyity for two large pgfallel gray planes.yJ (10 Marks)

b. Two concentric cylinders liavihg diameters l0 cm md 20 cm have a length of 2m. Calculate

the radiation shape factffffitween the open fo", the cylinders,," {:'' (10 Marks)

"$S.=:::. ,..98" 
* f- ,

10 a. Define the follffit #=-.i(i) Stefan's effltihan law 1ffifi9t'1ay " '(iii) Wein's displacement law
(iv) Lamhert,s law w(vj'fuchoffs lawwi!+ (l0Marks)(iv) Lamhert's law

b. Calculatev.itre net radiant
j*r" \

tempdg,*t+fe of 427oC an

1ffifi9t'1ay " '(iii) Wein's displacement law

ffiv)''Kirchoff s law,@ (10 Marks)
tfllWhange per uni't"ryEa for two large parallel plates at
;,.J

respectively. F.*ril","= 0.9, €coldplate: 0.6. If a polished
w. "q i

alluminium shield is pl@ptween them. _H*ffi#lhe percentage reduction in the heat transfer

2 :OO4 {tr . (l0Marks)*F*",0: 0.04. n r *. 'i" (lo Marks)
iY
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