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a.

2a.
b.

(10 Marks)

bast iron pipe (ID 1
magneslttin insulation (K: 0.02
insulation is 300"C. The allowal

'c). rempe'*i?:*1.Yft 
.*t_"P::- l:etween the pipe and

300"C. The allowable heat loss

f "m,\Y-qftii) The tempe

insulation mffiihot exceed l00oc.
's

thermal conductivity
(10 Marks)

(10 Marks)

-t*r T#'
Explain the modes of Heat Tfurffir.Explain the modes of Heat Tfurffir. /_ (04 Marks)

Derive General 3D heat qffif;h,{#btion equation in CarteqlAhtfoordinates. (08 Marks)

An exterior wall of a1h.ilu$ may be approxima{ffir,py a 0.1 m layer of common brick
(K: 0.7 W/m"C) frllo,fte'il by a 0.04 m layer of gypsum plaster (K : 0.48 Wm'C). What
,r. r ^r {,rt*uo*', t r r :----r-^:- -@n, 

- 
AArE rrr/---on\ -t-^--rr L^ ^rr^J.^

(K: 0.7 W/m"C) fpllo,fte'il by a 0.04 m layer of gypsum plaster (K : 0.48 Wm'C). What

thickness of looseM.kcked rock wool irisulgiorfl( : 0.065 Wm'C) should be added to

reduce the heat fdbu-oi (gain) through the watrFo-f 80 percent? (08 Marks)

%._Y 1ru oR
a. Obtain an exffiession for Inqtanfbneous and fiital heat tfansfer for lumped system analysis of

heat conduction. .-***h, (12 Marks)
q!:@4

b. A 50 cm x 50 cm cop'#.ef"s1ab 6.25 mm thick has a uniform temperature of 300"C. Itsb. A 50 cm x 50 cm coppsi slab 6.25 mm thick has a uniform temperature of 300"C. lts
temperature is suddenly-io{vered to 36"C. Calculate the time required for the plate to reach

the temperature of;.106bC. Take p = 9000 kgl^', c:0.38 kJ/kgoC, k:370 WimoC and

h : g0 wlm%!ffi (08lvlarks)
- :::::Yt" -*T;

"* 
:- Module-3

a. Explain: (i)-stefan-Boltzmen law (ii) Wierr's displacement law (iii) Radiation shield

(iv) Radio'sifu (v) Black body (10 Marks)
k*rf,t" I af 2
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b. Consider two large parallel plates one at tr -- 727"C.P$$r%mistiYlq €1 : 0'8 and other at

tz : 2Z7oC with emiss ivtty e2 = O.+. An alumin4rnpEiuji?".,shield with an emissivity'

er = 0.05 on both sides is placed between the glfuu$Pd:fl*: the percentage reduction in

heat transfer rate between the twi plates ut u ttt-dtiifthe thitld' . 
(10 Marks)

,{:':i#.*' '.;;k
Q '.*v ;J:

6 a. Explain how Stefan Boltzman constani%#determined using Stefanl.Boluman apparatus

experimentally. ""'fr+ \ (10 Marks)

b. An electric heating system is instdlld "$n 
the ce_iling of a roon*$m (engttr) x 5m (width) x

2.5 m (height). The tempe-gmW"U ite ceiling-is 315 S'{y}ereas under equilibrium

conditions fi;';;'h "i. i*4btr, ii-t1. t"git non-#n{itit:.to radiations and the

emissivities.irrr" *ifirg.,g"6r&ffif ; O.zj *a 0.65-resgectively. calculate the radiant heat

loss from tt 
" ""iii"s 

. tffiffitr. ' ,'iry.#' (10 Marks)

tu,re* { '

", .f''n'-"' Module-4

7 a. Explain briefly gltfuu#etcftes: ..=..,,".,..,,.

(i) BoundarylivfoSgT ,liilT:fgto,":'1"?-',T"-'l3t*,1'-l'""n " "t'llill}i',
(r' 'E'uuuuort LoJvL suvrurYvv ti*"tgg,tha 

1.6 m ireight is maintained at a constant
b. A cylindrical-bodY of 300 mm dir

t.rnnerarrr,r#$sj6.5.C. The surrounding,$edberature is 13.5'C' Find out the amount:llti

;f'H ;.h#; ir" ;; ;;6, ;,d#.;f i"' 
^ ir p = 1'02s-,- kd*, ' cp = 0 e6 kJ/kgoc'

; = iTffi0-u *'i,, r : 0.086J;-hoc and u 
: -r--ffi#i' 

*""o" N,: 0'12 

::f :";v - IJ.UU ^ rv ur /et rL a? :- .._29& ,."

* d d;#;'"J - ft.*'\' (12Marks)
"\- ,+i 4,'-, .!. ,.* "b'

.,*;ry#w oR l-' 'r;#'

8 a. Explain the significancMl" Uid , ,. d:r'

(i) Reynolds number , "" (ii) Prapdtl ""*:-"I_ -xm.m
(iii) Grashoff num6er dv) Sqerttotr number Jm* ^ ^ ^ 

(10*"1?
iiil C.att off nuq1Qe,,,1 

' (i")..Ft"ti l number '' 
4 (ru rvr4r^'''

b. Air at :O"C ara;iil atrnospheri" n-fqq$rf" flows at a veffi of 2'2 m/s over a platev' 
il"rr"rii fgtf*C. irr" 

-ri"g,n 
ffi.tna width of th; plate are 900 mm and 450 mm

i" rp". tir"-ty. Us in g exact s olutlq6c dltbiate the l:"1j481 fl"-l::'ilffiuliv. u'i,e 
".""t 

sol,tlo693luiate 
.1L1 l:*-'iqp: rate from :

rir'fi.r.nulf-oftnJptut. (ifl.Sffi'plate (iii) Nextfrglf of the plate 
-\^"^---:* sf i-;; "d&$,fo'" 

oo'i ut? 
-ou= t'06 kg/ml' $ : 7'2lt kg/hm'

rhe profeni? "1,:i_i#fffl1"11"^;_';.1ffi,"8 
- '['v, r\6/ru ' l' (r0Marks)v: ts.9? x 106 mzls, rq.6fupp6, k:0.02894 wmoc'

,5, 
u 

.,*;&,* **dffi-
;;:q}/iin a neat sketchy c TLin the diff"ilt 19ffis of pool boiling' (10 Marks)

:'.-,;:'^"":'*-, -;-.^;$i;e,:* 
L:^L -*,{ x)nL- o,i.le at AooC is exoosed to saturated steam a1;: -'A 

""a""ipi"r" 
350-** high and &0inm wide at 40oc is exposed to saturated steam at

1 atm. CalCulflfo:tfle followingt ,-.:ry*
(i) The film ihi.kt 

"tt 
at the bdttoln of plate'

iiif ttre mximum velocity at Se bottom of plate(ii) The ma*imum velocity at,$Ee bottom or ptare

(iii) The total heat flux to;ffiarc' (10 Marks)

#.;' oR
ea/

l0 a. Derive the expression fur L141n of a parallel flow heat exchanger' (10 Marks)

b. Water fc, : iio,qJ'#goC) enters a counter flow double pipe heat exchanger at 38'C flowing

at0.076tglr tt-rgnl,a:ted by oil (Co: 1880 J/kg^"C) flowing at the rate of 0'152kgls from an

inlet tempe*#J;r iro"c. ro. un area of t m2 and u : 340 wmbc. Determine the total

irl"r rt*tf.r rate. (10 Marks)
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