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I a. Derive the general three-dimensio-qf{,conduction equation.in @artesian coordinates and

mention the assumptions made. 4 . Y *fu- (08 Marks)

b. What do you mean by initial affiffidary conditions of tffiee kjnds? (04 Marks)

c. The diagram in Fig.Q.1(c) s.hq%E conical section made o'f*a,tnaterial with K:3.46 Wm.K.I he dloglam m f lg.Q.l(C) Sll&\t@tu& COruCal SeCtlOn maoe oI aflnaterlal wnr 1\ : r.'lo w/m.N.
It is of circular cross secti6nfuffith diameter D = ax* wlfere a = 0.25 and x is the distance

larger diameter end i

l&trlth dBmeter L, = a4{wnere a = v.z) ano x ls me oNtance

the cone. The smallerqd&meter end is at x1 : 50mm and the
,250mm with the c ftonding temperatures being Tr :400K

measured from the

and Tz = 600K.
i) Derive

steady
Ca

kq.rss wmK. Tarffiry$.sw#K. @fu (06Marks)\c-@e end of a lonpq*lffium rod is ffinhted to a wall at 140'C; while the other end

* -p.ot*Oes into a"ropffiwtose air tempe;,affire is 15'C. The rod is 3mm in diameter and the
' ireat transfer .o.hAint between therod surface and environment is 300Wm2 oC. Estimatebetween tlt 

"idh 
surface and environment is 300Wm2 oC. Estimate

by the 6ffi* its thermal conductivity as 150Wm oC. (06 Marks)

C = 4741!kg*K

#b.
le\*

incriase in_ffi'fissipation wlendthe wire is insulated with rubber having

the total heafficFi

iil) Instantaneotqlftat transfer rate at the end of one minute after the start of cooling

Take propert ild steel as

K = 43Wm. p = 7850kg/m3

cx, = 0.045m2/s.

(08 Marks)

3 a. A mild steffi*Sphere of l5{frn*fi,r diameter initially at 625"C is exposed to a current of air at

25'C with convection coe.i*eient of 120Wm2K. Calculate:

i) Time required t@the sphere to 100oC

ii) Initial rate of coolffig r4 "c/s . . ,1 , . -.- - ---:----L -a^- ar^^ -L^r ^c^^^,:--

* * * ---@p- -'. *{#w a. \

a. Obtain an expffi8n for heat transfq&llffiough a plane wa{,t-fgYvhich thermal conductivity is
given by K @n + BTl, wher%&lsre*onstant, Ifu thergnaT conductivity at some reference

temperature pndt is the temperattite.i ,***+ (08 Marks)temperatweendT is the temperattlfh) #e (08 Marks)

b. An eleffip cable of l0mmjibryter is to be $ifiri:atmosphere at 20"C. The estimated

surfapffiperature of thffiab% due to heatffiLration is 65oC. Find the maximum

ffiffi':$

I of2
(10 Marks)



transferred per unit area of the surface during -tki&Ipefiod. Take K : 60WmK and

: m- (toMarks)a:1.626 x 10-5 m2ls. 
t:B#**4 a. What do you mean by hydrodynamic and th l'-$oundary layer? How does the ratio 5/5t

vary with Prandtl number. #'%# A, (06 Marks)vary wr[n rranutr [urrlusr. . &, ** \b. Distinguish between laminar and turbulen%,ri;'. - '"ryrr- (04 Marks)

c. Air at 20'C and at a atmospheri, pr.rrurU6tff*s over a flat plate a$a vtlocity of 3m/s. If the

plate is 30cm length and at a temper*lure.Uf 60oC, calculate: **
i) Velocity and thermat boundarfThYer thickness at 0.3m &6
ii) Average heat transfer cofficient ,*,v 'tt) Average neat lransler coji*mcrsnt r'k"
ii, Total drag force on thgg1ffi, per unit width Y?
Take the following propertibs eif air * d

1oME63

b. A large slab of wrought iron is at a uniform temperature of.fiffi"C. The temperature of one

surface of this slab is suddenly changed to 75oC. Caffil$Tt the time required for the

temperature to reach 275oC at a depth of 5cm from $qffiace and the quantity of energy

p = 1.18kg/cm3, u: I
t

i#/s, k = 0.0272w6&@, = 1.007kJikg K, P, :0.705
*1"* r, (10a'4e,. *# ." *'v (l0Marks)

s qui.* { -'!*&'
:; j

nlnm n
,*qe .#**'' PART - B"

5 a. With the help gfffinsional analysis, deffidxnression for the Reynolds number, Prandtl
(10 Marks)number and Nueq_blt number. ..**{*IIUIIIUSI Alltt I\tW;tL uuIIlUsI. ir& \ "

b. AssurningJlflattfi'ffian can be representeffid cytnder 30cm in diameter and 1.7m high with

a surface{l&pbrature of 30"C. Caloula#e the heat he would lose while standing in a 36km/h

wind a{f6PC. _wm.u, , (10 Marks)
*k*k -"\to iw'ism*\ " \

Derivffi expression for effectffi#ss of parallel exchanger. (10 Marks)6a.
b.

7a.

b.
c.

Calculate the surface area req#ir..h fo. a heat ex@ffi#which is reqA&i*n$ to cool 3200kgl\r
74kJ#gf;C, from 72c to 4e6b#rhe cooling WIeo Co : 4.1SkJlkg'c at

15oC has a flow rate offi2h0kg/hr, for the cgses)'F '"''''n

i) Single pass count"br flow - ..-,'3M , ,.o *

Calculate the surface area req#ired for a heat ex@#ffiwhich is

&il

"affi"dropwise ion. (04 Marks)

of 2.45 bar conddnses on the surface of a vertical tube of

ir) 1-4 exchangp (one shell pass and 4-t.ttbcpasses) " d ' '*
Overall heat trfficoefficient ror emffsffrfiguration, Uu#b"iy8 kwim2 "C. (10 Marks)

,x'k*g
Sketch u poo?ffiiting curve for ffir%na explain ffiefly various regimes in boiling heat

\ (08 Marks)

heigfrtYm. The tuben,ffifte temperatur-:llf 'lept at ll7"C. Estimate the thickness of
.niapntensate film and lo*ga$freat transfer -c"d8ffient at a distance of 0.2m from the upper end

ffihetuue. .ffi ]*,,' (o8Marks)

ilrstut. the follow&fr:la$s of radiatioqi d

i) Plank's luUru# ii) Kirchoffgqry iii) Wein's displacement law (06 Marks)
L E-^l^:- +l^*"giluxi,,:--. r,-*4Se,,*

1) PlanK's laHMr ll) l{Jrcnoll'$1lqr:*+ 111., wem s oNplacement law (uo ryrarKs)

b. Explain tffi1l6wing: q",,ury'

i) Absffiivity ii) Resectivity iii) Transmissivity (06 Marks)

c. An industrial furnace inffifbrm of a black body emits radiation at 3000K. Calculate the

following: 
u #*1) Mono chromaticffissive power at I pm wave length

ii) Wavelength at Shich the emission is the maximum
ii1) Maximurqffissivepower
iv) Total effisive power.

**,1.,F{.

2 of2

(08 Marks)


