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Q.1 a. What aie the three fun@rg$tEl modes of heat tfgd&fer? Describe the

sovernins laws associatnd&idr each mode in detail,'''..i,,
10 L2 col

b. Air at 23oC blows.o-vgr"Yhot plate made of carbon steel maintained at

260"C. The plate is]ii&,cm x 75 cm and 2 cm'.thiik. If 300 W is lost from
the plate surfaceili$tddiation, calculate ttr5"[t# transfer and inside plate

temperature. Assume convection heat transfer coeffrcient is 25 Wm2oC and

K for carbqiiii*te;lis 43 WmoC. s

10 L4 co1

rQ.R,.
Q.2 L. Derive 3D heat conduction equatiffiiCartesian coordinffi'? 10 L2 col

b. 10 L4 co1

f,1r:1.... aii1i;

Mtldulb - 2

Q.3 a. De.ive an 
"xprrsJion 

for the temperatirr6 distribution.foftg Fin when the tip
of the fin is insulated. :r'.''*ra ,' ,-., :,.

10 L3 co2

b.

) Efficiency of the fin . , ,."
i) Effectiveness ofthe fin. ,.'-riiu

5 L2 c02

c. f L4 co2

,r' OR
Q.4 a. Obtain an expression for iq.si&gtaneous heat transfer and total heat transfer

for lumped heat analysisilfcatment of heat conduction problems.
10 L3 co2

b. Define:
i) Biot number ,..,,-

ii) Fourier rurfi s1';:::;:r',,,,r

Explain their sienifi cance.

5 L2 c02

c. Using tfre i,umpedsystem analysis, determirle the time required for a solid

steel ball of:diameter D = 5 cm [p : 7833 kglm3 ; Cp : 0.456 kJ/kgoC,

K : 54..,Wi#Cl to cool from 600"C to 200'C if it is exposed to an air

stream di5'0'C havine.a heat transfer coefEcient of (h : 100 Wm2'C).

5 L4 co2
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Module - 3
Q.s a. Obtain the fundatnental

Grashoffs numbers using

retationstrip between Nusselt,-.Ptaildtle and

Buckingham's ntheorem. i"''; rf.
10 L2 co2

b. ter is maintained at 260" in a room where

the ambient air is at20C. Calculate the free convectiye':ffiat loss per meter

length of pipe. Take Nu : 0.53 (Gr pr)0.25
in "'

10 L4 co2

OR

Q.6 2.. d eonvection

i) Reynold'sfrumber , &#
ii) Prandtl Number - q "1

iii) Nusselt Number " ';

iv) GrashoffNumber .-_ ; r.,,,.r+,.:''

, -t-,

10 L2 co3

h. ffiryfugye#L flat plate at a speed of 2 mls.If the plate

is heated over its entire leffi to a temperature of 60Q;-'Calculate the heat

transferred in : :

i) The first 20 cm 9Q!$ plate .'
ii) 4 hr first 40 cplffiifie plate.

10 L4 c03

Modu.L
Q.7 a. Derive an expiesbion

flow arran&rfrtt'ts.
for the effectiveness*iifh

,\
heat exchanges for counter 10 L3 co4

b.
coolinio'tt at 200'C bY using w&

[e for heat tran$r'n,It is used for

specific heat of oil are 10000

10 L4 co4

I OR r']i,,*.

o.8 L, ffie and Drop wiw-o<ihdensation. 10 L3 co4
b. Saturated steatd*eds 80oC ; *pfilm on a vertjcal' Plate at a

temperature of 70oC. Calculate ttrc'rof
the rate of,.cofidensation. Assutrfufhat

.-., ,t:. .... \ y

80'C asi309'kJ/ke. {'- ;d

heat tran$fer "co-effi cient and

atent h$fflbf vapoization atthe latent
rr*lir*t

10 1,4 co4

.i *\Module - 5

Q.e a. State and explain
ii,.Stefan Boltzr

.:'{{}?*r}

"-;x:si,

..ii,)r KirchofPs law* ffi
iii) Plank's law
iv) Wein's displadnient law

10 L2 c03

b. T*" t".g-p@?t f t : 1000 K &ffi-f2 = 800 K have emissivities e1= 0.6

arld e2: 0.Bq,rispectively. A radiaT shielding having an emissivity 0.1 on

10 L4 co4

OR

Q.l0 a, radiation heat exchange between two large

parallel gray planosu,,&o

10 r,2 co4

b. ffr" to"p"*tur&Sdblack surface 0.2rf in area is 540'C. Calculate

i) Total rate*ofSnergY emission

ii) The intpniity ofnormal radiation
iii) The WA%lenprth of rnaximum monochromatic emissive power.

10 L4 co4
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