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rnstruction : I. Attempt all euestion. 
Totar Marks: 70

- 2. D3n,t ytrite anything on the question poper.
3. Use of non-progranimalte siientlfic caicutator is permittecl,4. Also use hest and mass Transfer Data Book.

SECTION.I
Que' - I (a) 

fi:ffi,:T "elocity boundary layer and thermai boundary iayer thicknesses for flow over
(b) Determine the radiant heat exchanger in wlrn2 between two large parallel steel plates ofemissivities c'8 and 0'5 hetd at teirperatur. 

"rlboo 
ii unJ#ii;<lrespectivery, if a rhin

;JTTi?T.'i;r#:#i{,:'t " 
iniroduced as a radiation shierd between rhe rrvo plares.

OR

@
Que. _ I (a) 

.Co:TlA:3;iTj?::3iT1*,.: ligi,ii: r nl and equar to irs heishf. rhe base andtop surface of the furnace have emissivitig 
'iru vriu4r tu lN nelgnt. ihe base and

at uniform ternherqrrrrac nr ?AA r/ ^ ",0.1,^1nd-0.g, 
respectively, anci aa" **iniuinaO

;:,i;j*f,":.Tlij:llTj.,::.,1?g i: -a,,d .iil'K 
"i'r*T;:,J;',;;;ffi#",::?H:g

l|ffi Ti:l#, :3:: :."1131-' :.y I tai n 1d " u,' * p.',', # ffi o" il I U;i:: i #f ff :
Que. - I

net rate ofradjation heat transfer at each suri.ace ouring'ri*Jy-rii" il");ri"i.,il
(b) Expla.in the following:

(i) Efficiency of fin; (ii) Effectiveness of fin.
Que' - 2 (a) A counter t1o^r1^ao^u-bre pipe-heat exchanger using superheated steam is used to hot water 6at the rate of 10500 *gztr' rne steam eniers ihe heat exchanger at rg'.c and leaves at130'c' The inlet and exit temperature of water are 3Ooc anr] g-o"c ,.rprctively. If overallheat transfbr coefficient frornsteam to **'r: si4 wtwpc-,.J*rut, the heat transferarea. whar wourd be the increase in area if the fluid ft";;; or.rrr.rz

(b) 
The verocity distribution in the boundary rayer is given by :

#=#, where u is the 5
velocity at a distance y from the plate and
Find:

u=U at y=6 being boundary layer thickness,

a The Displacement thickness( 6*) (ii) The Mornentum rhickness (g) (iii) The value(6| 0)
Que' - 2 (a) Derive an energy equation for thermal bo",fll,y rayer over a flat prate. 6(b) A steel pipe rvith 50 rnrn oD is covered witlr a 6.4 runr asbestos insuiation (k=0.166 wm 5K) followed by a 25 mm.iayer'of fiber gla;; ilrsulation 1t<:o.o+as-wrrn K) .rhe pipe rvalltenlperature is 393 K and outside insula"tion ternperature is 3ll K. caiculate the interfacetemperafure bettveen the asbestos anci fiber giass.
Que'-3 (a) Estimate the coefficient of heat transfer from 

1 vertioal plat 2m x 2m to the sunounding 7air at 25 'c' The plate surface temperature is 150"c. 
'arro 

.urculate the rate of heattransfer from the plate. For air assume the kinematic viscosity as L6x l0-5 m2ls. Theproperties of air at film temperature are densiry 0,972 Kg/-t;p. Hru, r.009 KJiKg K ,thermal conductivity:.t3xto-2 Nussett no. rqrution are 0]ts e-ii: ,"rprctively.(b) y#ni;:,ff:J,:1,#f:::: radius of insuiation? Exprain it concepr with herp of 5

Ito?
P.T.O



SECTION.II

eue.-4 (a) What is Fourier's Law? Anci the steady state radiai concJuction Il.T'

cylinder, Derive Equation and also lvrite assumptions

(b) What is the natural convection? How does is differ from the forced

force causes natural convection currents?

OR

eue. - 4 {a) Calculate the view factor Fr-z and Fz-r for the following geometries:

r\

L Sphere of diameter D inside a cubical box of length D'

2. Diagonal partition within a long square duct'

3. End and side of a circular tube of equal length and diameter.

(b) Define the following terms:

(i) Total emissive power (ii) Monochromatic emissive power

t i i i )Em iss i r , i t yand ( i v )Lamber t s | awo f rad ia t i on

Que.- 5 {a) A large window glass 0.5 cm thick (k=.78 W m.K) is exposed to warm air at 25oc, over

its inier surface, with convection ccefficient of l5 W/m2.K.The outside air is at -15"C

with convection coefficient of 50 Wlmz.k. Determine the heat transfer rate and

temperatureat the innerat rdoutersur faceof theglass.

(b) Distinguish between irradiation and radiosity

OR

eue, - S (a) The flow rates of hot and cold water streams running through a parallel flow heat

exchanger are A.Z kgis and 0,5 kg/s respectively. The inlet tetnperatures on the hot and

cold sides areT5oC andZ}oC respectively. T'he exit temperature of hot water is 45"C. If

the individual heat transftr coefficients on both sides are 650 Wm2C, calculate the area

ofthe heat exchanger'

(b) Define absorptivity, reflectivity and transmissivity'

eue, - 6 (a) Derive an expression for logarithmic mean temperatur€ difference (LMTD) in case of

( i)paral lelf low,and(i i)Counter-f lowheatexchangers.

(b) What clo you understand by local and average value of heat transfer coefficient?

(c) A plane wall is 0.I 5 rn thick and its watl area is 5.5 r.:i2. if its conductivit,v is 9'33 w/m2K

and surface temperatures are at 160 'c and 500'c, determine

(i) Heat flow across the Plane wall

{ii) Temperature gradient in the l-lo'uv direction
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