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1. State Fourier's L3-'.,, oil:,-^::d;:,'-rir':,t

2. Define I-i.. ","ict , ; ,

3. What it; n-i':;..,,i b5.i"-er.^,1t,,-'i:.i tt:1. ,'"1;,1-i. a*,-filfr!rrn fiUidS')

4. Define bor"rniary'ia-.l,.er iL,:.-i e:j
5. What is meant by'Recu:ier.:::';

6. Whatismr:antb;, :,.:'.r,1-l :,,' :.::1,:,'.--'-" ?

7. State "*/ior-'s *i:i;:..';,:rr,..i,. 1,."

8. State Kir:,lo,'."s i i,,' ,i i;.i ,,,r ,'

9. Give tie u .1. pi r"t i,f ili" " j -i ;;. :; i.i

10. Define iLircoii ;{in."ric'ri.,c i.i;i.ii ;-. ;.r"-:'i,

" .r .i' -. - i r :. :, , 55 V;ia l*. sr\

, : , :"1 ', -. Ouesii':ns

11. a) Trno siars, eal:h i,:,J i-rrl lfliJ.-. ''a;e thcrn,a-i conductivities of 14.5

\l'l;l.t - .r"l ],0 ,,,.,.:.'t-. r .rit :...: .;-'c plac;i ,:. coLtact, but due to
rcugir;lers, or,l; 3.r iJ...1-;.i., r-r ;,,.',i is ir, ccntact and the gap in the
rernai,rit;r art:" is ." 

-', -' 1,'irri 'rr,".::., a.rril. it fllled with air. If the
ternrera.':,,re cf tl.e "'; r'' 'r.' '''-" 'r^"a,1 ': \: zt??,A"C and the outside
sidg ':l::ra':g -f,,rf i',3r ''ll'i' ;' :'t 1': '. 'i:te-;-,iire:

(i)iie"'fi,-'.h-;r-: ,": j, i ':-:1)sifri
i'iii ii:'; al*:-,ilr.:'l. 1e:.:.i:.::."-i'i-: l':. '-:.':.iitri:.i:: ll'rl: il-- l;&:iac1.

l-..r-''..." "" i:, .i ; {'ij ,'". .'.- .; ',' .r.'-ll. 'lJ/:r.tC pndthathalf of the
COI^'1. ' :';;li1'"":.'i-ri..,l.";, ' i. ).: r;iii:i::';,:,t"

r lii
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b) A very long 25 mm diameter copper rod (k : 180 W/m'C) extends 13'K2'Cot

' 
horizontally-from a plane heated rvall at 120"C'. The temperature of the

surrounding air is 25"C and the c'onvective heat transfer coefficient is

9.0Wm'?oC.
(i) Determine the heat loss.

1ii; Uow long the rod in order to tre ;onsidered infinite?

12. a) A plate of length 750 mm and width 250 mm has been placed 13'K2'co2
' 

tongituainally in a stream of crucie oil which flows with a velocity of 5

m/s. If the oil has a specific gravity of 0.8 and kinematic viscosity of
1 stoke, calculate:

(i) Boundary layer thickness at the middle of plate,

(ii) Shear stress at the middle of plate, and

(iii) Friction drag on one side of the plate'

OR
b) A hot plate l.2m wide, 0.35 m high and at 115oC is exposed to the

ambient still air at25"C. Calculate the following:
(i) Maximum velocity at 180 mm from the leading edge of the plate.

(ii) rfre boundary layer thickness at 180 mm from the leading edge

of the plate.
(iii) Local heat transfer coefficient at 180 mm from the leading edge

of the plate.
(iv) Average heat transfer coefficient over the surface of the plate.

(v) Total mass flow through the boundary.

13. a) Water at atmospheric pressure is to be boiled in polished copper pan.

The diameter of the pan is 350 mm and is kept at 115'C. Calculate the

following:
(i) Power of the burner.
(ii) Rate of evaporatioh in kg/ht .

(iii) Critical heat flux for these conditions.
OR

b) A hot fluid at 200"C enters a heat exchanger at a mass flow rate of
104 kgihr. Its specific heat is 2000 J/kg K. It is to be cooled by another

fluid entering at 25"C with a mass flow rate 2500 kg/hf and specific
heat 400 J/kg K. The overall heat transfer coefficient based on outside

area of 20 m2 is 250 Wm2K. Find the exit temperature of the hot fluid
when the fluids are in Parallelflow.

14. a) Calculate the following for an industrial furnace in the fo* of u black
body and emitting radiation at 2500"C:

(i) Monochromatic emissive power atl.2 pm length,
(ii) Wavelength at which the emission is maximum

(iii) Maximum emissive power,
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15. a)

{ii.:) T'ctai ernissi.r,: ir::*-er. *itii
(v) i *tal ernissive pc\r,'fr o i ;i.r, l-lmace if it is assumed as a real

sulfuce witla er..,i,s;iiri:rv tlcr:ii..; -ic 0.9.
, _.;r 

"

Determine heat lost- b:, ir;,:diaXic;: i:,:r nieti* length of 80 mm diameter
pipe at 3u0' d.l ii ", lr,r;1 . i i' ,. iarge roorn with red brick walls at a
temp.-rr"t'-ire cf 27" r,.. ':i,'l .---i:ci.;s,.,ri in a 150 nlm diameter red brick
coirriuit aL a !-e,rrlpcrr:.irJ .) ur )i,'. ,i '.

Tai<e E,r,oa,,=.-). ,'.,. *i,.; -,. : . e .nrjrrr ..-- . 

.1"') -.

Amntcnia ancl air are in ecruri:lc:;:i iifttLsion in a cylindrical tube of 3.5
mnr,j;arqet:*.:ni 25 r:, l:,iL:ttit. ,'L., icl:,l pre ssurr: is tr atmosphere and
the ternt:trat,.ue Ei .1",'.-- .?,',: ,,,rr.r cf tiie tirbe is c<lnriected to a large
rescri't ' ef Jrrtrri;lt:* lr.. i1 t':,-: :rrt:r enC rrf th,,: tul:e is open to the
atrl'i,s;;t:.:r:. :lt"lt:: t:r:, , i.j'1,'i-l:-, j:r, for tjre mixture is 0.3 x 10-a m2/s,
calrui:J; ihi l-;.s.', 'i;*.r,sii-.,- la;lr: 

-l_l 
,:: lt.r:nia anc air tluough the tube.

r-i-..1

Ai.'ai :'J'C;p .. ;..,','. i,,,: ) .' , j., L:, 1,;'6 r,1lis, i-/.- 4.]66 x l0-5
1fn ':r -.-,-S rr' -, a.-1::.r (l.t-.,.;1';, -;: . tt:-:--, \,,d""i-,. -..2CmfaS full Of Watef

with .- ,ilou.:: r-:'l:..,1 ';- - i1,.. .l-^- il'.sJule ;i m;'iillg air is 1 atm
ani Ll:;l''ilii i-'tcs-j.:i': :-,:.'., :'.: :. ir:;,i1i; inlhe:.r.ir i:l C.0C58 bar. If the
te;,r:;,'-r,*1 : -,: ti,; .;--;f ,-i-i*i.. !t 15tC, ea,culale the evaporationrate
of i,:;oi.

l;,,.:: f :-, i i:; ,' I 5 1\ l a: i:s,

16. a) A. ri r: .,r.i.:' r''"-' - -. - -:', Eir-.jrr l,:id aJ 90 K.
A-'' ' ' : t: ' ','r , ; '..1; ',.ir.: .l' ,;:;1 :1 ?1)0 ii su:trounds it
CC; i 1 .. .. ii- 

- r- 'r ' .' ,i1-r! -j (' ,-r-.-]i'.iel],e','aCUated.
(i) I-. . r',-iri:,-: .-'., :. :, '. r .'.:.: :-i. t ;.r -1"5 -': 1:ng:h Of pipe if the
surface einiss,-,itr ;ij Lt-'ri- ' - ';.ies is 0.25. (ii) Calculate the
percent:.it r:,lr-,.:i:l . ,-i? ^i : , . r ""r:ilc' :,i l x.5 r:m diameter and
0.06:,;,f.Cg 11-.i:5:,,t,,,.itt r-;t :. i ,:1 rliali il.le l:i^S.

'-ll l

os , '. '; a.' . . - :,' ',1,: :,,:rl :...-f.tli.r: ,ii;;-. ]iiterl "l-he base is
at 1,5{..f ;tit'l ,1r,, ,;ij-': -,1 .'.: :.,i: .;'i t-t jistarit:* x :reasured from the
ba.:;e ',fl--: c-'rll ii ,,' t .^"'''
A - I ' .l"l .,-i. . :' ,,,.: ,,. ., r. - ,"r::+r,t 1.lih- fiale at X:0.2 m iS
I]16ii'f:;,.."):., .lt 

'!'r{. 
,t '.'i r' - -:, ,'. :,,,. C.,naJi1g'ij r.,i'1, *ilhe solid matefial

i5 1\)r"-i1')f ,,1'.,,1.'t' lli.,,:''i li;,1 1' gi;'; T'3r1 r1r.'fi;re at X 0.i m, and
(l:;t'',.ri.,,- Il I, - j ..'''-' :: r!r:ca :lC :'r-4 1 ni"

',. ', - ., t'.'sl;,..av: q 5 -- E taluqte; K.5 * Create
)
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