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1 a. what is Heat transfer? e*pre;$--fieffir*, t u*r., fu*'ll (0E Marks)
b. Define Heat, Energy and Wbrk. (06 Marks)
c. Define and explain Fourier'sldw of heat conductioq. _ . (06 Marks)

t,if .* au-

'"[u I OR l'st"

,'r- -@
Note: 1. Answer any FIYE full questions, ffing: ONE full questioffipn euch module.

2. Use of lfeil and mass trans.ferWa handbook is allowed.d2. Use of lfeil and mass trans@3y

';:'11 4l''"*;

a. Derive three dimeffiOlnaf conduction equation intCartesian coordinates. (10 Marks)
b. An exterior w6.ll*of a house may be approximated by a 0.1m layers of common brick

(K = 0.7Wqrl€)rtollowed by a 0.04mffipr of gypsum plaster (K = 0.48 Wim"C). What
thickness;d*f. sely packed rock wool*in3iilation (K = 0.065 WmoC), should be added to
reduce.iho.'[dat loss or (gain) throu8Athe wall by 80 percent. (10 Marks)

.{, qte*-'$ MOduIe-2 
"'#=a. Derive an equation for heat flo.-v through rectangu{qp-$fr". *** (10 Marks)

b. Two long rods of same diflmeter, one made gftb;Ws 1f = S5W.@dG) and other made of
copper (K = 375 Wffi).'have one of their-..gnd#fnserted into the fintrace. Both of the rods
are exposed to the san# environment. A[ &,,&ffnce 105mm ayay from the furnace end, the
temperature of the brass rod is 120'C. At what distance@ the furnace end the same
temperature wpul$'te reached m therypef rod? . (10 Marks)

OR.+# OR .,q

ped parameter anaffijp, in transient condii6'Tion.a. Explain*fumped parameter anaffiis, in transient condiiftn. (10 Marks)
b. An alti m alloy plate dfftQ0mm x 400mm ffidtm size at 200"C is suddenly generated

s-Y^ 'trbq

into .llqtrid oxygen at*18389. Starting *g** fundamentals or deriving the necessary

,pxpiession determine+t&:.ffme required,,@ftuthe plate to reach a temperature of -76oC.
,tlry,fr.buu-. h = 20,000kJ/#:1n - "C, Cp = 0.8illltgoC and e = 3000 kg/-'. (I0 Marks)
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5 a. Define the following:
D Rey.no.|ds.iiumber
ii) PrandtFtrumber
iil) Nusselt number ,*;1u*
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iv) Stanton number.,,'1;,., (10 Marks)
b. A vertical cylinder 1.5m high and 180mm in diameter is maintained at 100'C in an

atmosphere envir-opmtnt of 20'C. Calculate heat loss by free convection from the surface of
the rylinder. ;$ruitiilme properties of air at mean temperature as e : l.06kg/m3,
v: 18.97 x 1d'9,t4?s, cp = 1.004kJ/kg"c and k= 0.1042 kJ/mhoc. (10 Marks)
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6 a. Derive an equation of motion or momentum equatio" ft ffisodynamic boundary layer'
,"'', ."1 (10 Marks)r! a" (tU lvrarKs,

,f

b. Two vertical plates, each 120mm high and t5"9"',. Flaced in u tqrk of water at 15oC'

Calculate the minimum spacing which will p.6.g-Wntdinterference of the free convection

boundary layers. .=il & (10 Marks)

Module-4
7 a. What are heat exchangers? Classify anffifftfin' { 

" . . - 
(10 Marks)

b. In a certain double p-ipe heat ."rfgngkeffot water flows at a raie'of 5000kg/hr and gets

cooled from 95oC to 6^5"C. At the;ffi,time 50,000kg/h of codifg water at 3-0oC enters the

; flgw coffio15l ire such that overaft'h ans-fer coefficient remains

constant atlzlo Wm2K. D-e,ffiffie the heat transfer a&4-.Sdquired and the effectiveness,

assuming two streams u.. ifff!ffilel flow. Assume for the both the streams cp: 4.2kllkgk.
j, (10 Marks)

Mod#k,s
an{p$ain
Ang0s'liot r

,dr:lt s'J-;=- ..sl*
{|'qM' F +'"m. ;'

#ORJg a. Explain with neat&Hfch laminar film condensatbn on a vertical plate. (10 Marks)

b. A nickel *i.r qfl*lffi diameter and 400affi1qg, carrying current, is submerged in a water

bath which is dpbf to atmospheric presg,urerCalculate the voltage at the burnout point if at

this point$$ptkire carries a current of 19U4. (10 Marks)

,t .J"q:@odule-.5' -#=g a. Defiiiffihe following: ia*w1;*

r) Black body .i. " {=':$;:r" ,*,_. " "

ii) Absorptivity _f5. .,.,* l,' ,. .,,,,,..,,,,.iir) Intensity of radiation"" tu . "

rv) fmissive power$4* $ "* , i" (08 Marks)
L E*^t^:-. k

-' , r ,'.r 
*, '",:_.:...'$

Explain' "ds!e 4r ..
^1r) Kirchoffffi, ,q{,., *,

ii) Plank's la16r #, -

iil) Weins dffiacement law ';*1ffi"" ,,.. ter=

irz\ T.emhe?f 's law i&! s.=" ,-----:* (12 Marks)rv) La.rnbe?t's law. M" 
""'= ;*, (lz Yrarxs)

.",'"""a -- d -'E -d_fu;Y ,'-,*. ;=4 oR * "'
10 a. gxp$tudthe concept ofdfuffitl"ity, reflecti,nty dnd transmissivity. (10 Marks)

. -.^,;* -4, S:". o - r---:-- r^-;sMi.^- ^-^^ ^f n tl*2 ;^ <n1oi /aol^.,lafa fheb. Thereffective temperutffid-of a body @ffian area of O.l2n:i is 527'C. Calculate the
,^*;h' 'd' 

-

""" {qllowulg: .,i'" ; "'' ;
**' " i) The total ratqp#tinergy emission -

ii) The intensityof normal rad[4tiop
iiD fhe wffilbngth of maximu6l monochromatic emission power. (10 Marks)
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