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Sixth Semester B.E. Degree Exam , Jan./Feb.2023

Heat and Ma

6)o
o
tsq
=
E
o

o
do
L

Eg

yl
d9

-h-o ..

ooll
troP
.= ..1d$
Hbo
XC)otr
-cO
-E
FEo>
o--o2

aa
a=

bU
-!

o!bocd(3€:
}E
'EJ

-2" ts
!.4oeA/
?a
HB
6.soj
uio
!r<I 'ti
,S t)qtE
E 'Jr
LO
o.-}.q'
boo
co0
()=
EE
=oo-
1Ao{
-.j c.i

()
oz

oo.
E

la.

b.
c.

4a.

b.

rnslde wau $ u*ryPnmct wrth a lluld at a temberature oI JU-u wlth a surrace heat transler
coefficient "f tpffiml*K where ur o,6frpl,'iutt t"*perature is -5oC. Determine the
thickness o.stliu$ork required to keep the ffi5at loss to l0 Wm2. (08 Marks)

2. Use of IIMT data hand boole.

Derive an expression for ffrensional
through cylinders.
What are the assurnpti while deriving F equation? (04 Marks)
An insulating wall is of15cmofa ial having thermal conductivity of

wall of non-uniform thermal
(08 Marks)

Take
C, = 0.9 kS./ Ii \.r (08 Marks)

(08 Marks)
(02 Marks)

transfer coeffi cienf.of I00 Wm'f. Ar*ffiC other end insufiffietermine :

(i) Temperaffihe rod at 25 mnmdtAnce from the en&ffi100'C.
(ii) Heat disSffiffion rate from theffii$*ode of the rod. , ,F

(iii) Effectiwness ***' _W 
(08 Marks)

;;l*i**. *. H f .gY
ffi@ *ry \vorvr4r^',

.**m*#* xmu ^.F dffitua. Exnlffi significances offi@t ""-bT,.!ii) Fo'flsfbr nurnber (04 Marks)

b. Usrs lilmped system qleft;:i rhow that I(k TL 
= e-d . (08 Marks)
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f,:T;
p.;]ffii3tuU of aluminium;fJ "* thick is oriffiffly at a temperature of 500'C. It is suddenly
s{}immersed in a lffiW l00oc, resplting in a heat transfer coefficient of 1200 Wlm'zf.

(i) b.iti"utthicknessofinppldiion
(ii) Thermal contact rqlffie
A rod (k = 200 WmK+;,i$6Ymm inA.rod (k = 200 Wd*$-s:1$ivmm in
100'C. The surface oS tl[e rod is
transfer coefficienfof I00 Wm2K.,

Determine thffieffierature at the gffi line and the surface I minute after the immersion.
Take orooet$&."f aluminium agd€"S.+ x 10-5 

^2/"- 
n : 27oo ks/m3- k : 215 wmKof aluminium 4*#k= g.+ x l0-5 m'1", p = 2700 kd*', k:215 WmK,'%,-f 

fflfl l\llqrlrs)

With the application _@imensional analysis show that for natural convection
Nu : C Grt Pro where Gm-end n are constants. (10 Marks)
The exact expression {orthe local drag coefficient C* for laminar flow over a flat plate is

given by c* =,6;1* u, ut orpnJric pressure and at T.: 300 K flows with a velocity

V- : 15 m/s affip the plate. Determine the distance from the leading edge of a plate where
transitiontegins from laminar to turbulent..Calculate the drag force acting per lm width of
the plateggpr the distance from x:0 to where the transition starts.

c. With h indicate different zones ofthermal boundary layer.*il I of 2
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PART-B rfu,trtr

5 a. Explain significance of : ..** w,ir"
(i)- Reynold's number (ii) Prand$ffi\'ffit
iiii; N"ssett number (iv) Stantdfu.ryrirber (08 Marks)

b. Water rs heated wnrle ilowmg urrot

velocity of 1.2 m/s. The entering

maintaLed at 100oC. Determine the lfuffi1 of the tube required*ibdo

6 a. Derive an exPression for
method.

c. Saturated steam at 80"C*plidenses as a

Calculate the average ffiefiensfer coeffic

ffi$*+:&

2 of2

&.

temperature ofwaterby40'C. .#S\, dh, d;' (07 Marks)

c. Air at 27oC is flowing at 0.3 rn/slb sss a 100 W electric:Wfrb* at l27oC' If the bulb is

approximatea * , f O "t dia anffifuffigh cylinder estimate ffiiat transfer rate. (05 Marks)

"ryq"*/

ll5"C to 40oC bydqeffiE of water. The inlet aryt,jirttet temperature of cooling water are

15oC and 75"ffies\pectively. The overaffigrt transfer coefficient is expected to be

1450WlnJK, U;inSNTU method, calcularc:" -

(i) Mass,flhY*rate ofwater '-.
(ii) E-#ffudess ofheat exchangel d
iiiil s$fry area required **fu ,,_4S;,. (10 Marks)
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7 a. With aneat sketch, explain diffeiffi"rcgimes ofboi$nffi"? d-. 191y't'l- a /A/t It[^ -l.r\

lllsuruu. f.qg, *fl $*:! -\!"

b. A counter flow heat effialger is employed to coowf kg/s of oil(Ce::.45,1dikgK] fli

b. Define Fick's law of mass tgnnsfer. 4t'%*' - ry (02 Marks)
j{ n,.. -

cal plate at a,tomperature of 70oC.

rate of condensation. Assume hfg at
4

80oC as 23}9k[kgan$ld$gh is lm. #q-';# .=._.k* (l0Marks)

E"* :W r.*
8 a. Derive an exprg5ffi@for the net heat t*Wter between 2 blaffiilies. (10 Marks)

b. Consider t*o {h$parallel plates qfte*Yt}tOOO K with erqipsi}ity 0.8 and other is at 300 K
hovinc .',.,i.si-wirY0 r I oaiat;"" .Ttlifd is olaced between them. The shield has emissivityhaving emissiviti 0.6. A radiatiop sflield is placed betwcen them. The shield has emlsslvlty

O.f "i tht1,siJe facing hot plate'mO 0.3 oo ih" side fadJng cold plate. Calculate percentage

reducpioffiuradiation heat trffif$P6s a result of radffih.bn shield. (10 Marks)
&w &' 6.%:'.t;i

-ffi^'{Sed :Frf *+*\ss & r$ r, +ffii:J&i\' ;W,' ";:,il*d#ffi @ # e'dSsry'
,'* '\., & ru *b o$,d$ffi' ffi-W4.,. @#. 4"
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