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Sixth Semester B.E.
Heat

Time:3 hrs.
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of 12,60'e. (10 Marks)

. _.,. , ,.J,*ry,T*OR ,*$;p2 a. Derive the temperature distribution and heat conduction,ftu5tion for Hollow sphere.

b. A standard cast iron pipe ([D,: jO rn* and OD =*ffi,s insulated=*&r* Jlffi3rT*
( : 0.02 Wry'C). Temperature at the ihterface between pipe and insulation is

300"C. The allowable h€at' loss through the pipe,,'is 600 Wm. The*rtemperature of outside
surface of insulatio:r must not exceed 100o.C$r,8afety. Dete"*-ffi,
(D Minimum thipfuress of insulatior".,***13*J 4}*i",.,(ii) Temperature of inside surface ofpipe assuming its conductivity as 20 Wm2'C.

(10 Marks)

Module-2
3 a. Obtaig-r,gpr"expression for tet'rpgtature distribution and heat flow through a fin of uniform

cross sixtion with insulatgiheffi* ,n,, * (10 Marks)
b. A rod K : 200 WmX$T.0"inm in diameter and 5 cm long has its one end maintained at

. +,!,0O'C. The surfac*of"'thE rod is exposq$:rfi ambient air at 30oC with convective heat
tii,,,lrti5rr*. coefficieutm iOO Wm2K. Assuming other end insulated, determine:

"'"(i) The temperiture of the rod at 2l- mm distance from the end at 100'C

(iii) Effrc.idtis;f<rffin 
,.t,t_.,.

".'-.,,,. OR
a. Derive an expression for instantaneous heat transfer and total heat kansfer using lumped

heat analysis for unsteady.state heat transfer from a body to surroundings. (10 Marks)
b. A 50 cm x 50 cqr copper slab 6.25 mm thick has a uniform temperature of 300'C. Its

temperature is su$dbnly lowered to 36oC. Calculate the time required for the plate to reach

the temperatord#'tO8oC. Take p = 9000 kd^', C:0.38 kJ/kg'C, K: 370 Wm"C and

h:90 Wm2.p. (l0Marks)
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Module-3 ,,,ri 
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5 a. Explain the significance of . .... ^ \(i) Reynolds number (ii) Prandtl number {"',-(i!j)'crashoff number '\
(iv) Stanton number (v) Nusselt number ,,,''-" :,,,,,, (10 N\arks)

b. Air at atmosphere pressure of 40oC flows with,a*,velocity of V: 5 m/s over a 2m long flat
plate whose surface is kept at a uniform tgmp'e.rdture of 120oC. DetemiiftI'the average hea\

transfer coefficient ovei the 2 m l&; - of the plate (Air at. I atm and 80"C,

v :2107 x 10r m2ls, K = 0.03025 1y/rJ{, Pr = 0.6965). ri; , (10 r'Iarks)

;st::: u'l' " ,,, ".].r',,
t" oR

a. Explain the following briefly;6aith$6tche s :

(D Boundary layer thicknets 1.',1 ,r'

(ii) Thermal boundary lpyeCthickness *. *n (10 Marks)

b. Using dimensional analysls show that for free conv-,ection heat transfer Nu : C Gr* Pr'' with
usual notations. 

,.'" 
,,, ' (10 Marks)

n,** .,,.;,1 Modulg:4 ,

a. Derive the eglressioir for LMTD of a parallel flow heat exchanger. (10 Marks)

b. A counter" fldtv"\eat exchanger is emplojbd''to cool 0.55 kg/s (Cp = 2.45 kJlkg"C) of oil
from 115#p t6.40"C by the use of water. The inlet and outlet temperatures of cooling water

are l5de {hd 75"C respectively..'ff' overall heat transftq"coefficient is expected to be

1450 Wm2oC using NTU method-Calculate the following:
(i) The mass florv rate ofwater

(iiil Surface area requirdt *F - ''t'li (10 Marks)
*Yt'

.." '*o'' on* .'l.
8 a. With a neat sketc$fu5plain the different."iiirri"r of pool boiling. (10 Marks)

b. A vertical pl"Hffi ir* high and 42i r.rrri wide at 40"C ii eiposed to saturated steam at

1 atrn. CalculatHffie following: '1,* ''' ",, 'ir'
i

(D Film thiakness at the botto:n,of ffib plate ,.,..,.",,,,,,.

(ii) Aqgigge heat transfer cgeffiCi€nt i,,*1,', 
''

(iii) Total heat transfer (10 Marks)

",,, 
,{f' ::'"L1i;' Module-irrru s lL,Islir""

law (ii) Weia'S displacement law (iii) Radiation shield
lack body rr, (lo Marks)

having emissivity of 0.8 and 0.4 maintained at a temperature of

OR
10 a. Prove that total emissive po*", of a diffuse surface is equal to n times the intensity of

radiation. (10 Marks)
b. Two concentric spheres 210 mm and 300 mm in diameter are used to store liquid air

(-153"C) in a ro,oE=at 27"C..The space between the spheres is evaluated and surfaces of the

spheres are highlypolished as € = 0.03. Find therate of evaporation of liquid airperhour.

*{.+'erf

2 of2

727'C and 2?,iI3.C,'. A radiation shiE{il'-having an emissivity of 0.05 on both sides is placed
between thp.ffi,plates. Calculatdffii percentage reduction in heat transfer rate due to shield.

(10 Marks)

(10 Marks)


