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Note: 1. Answer any FIW full questions, c&o&ffi?NE full questionfronwadh module.

2. M: Marlx, L: Bloom's level, C: Cgfugiffiutcomes- q*ryo
? rfco nf rlntn hnni hnnk io normittod tr!+T *Pd3. Use of data hand book is

Mq&ffe..$ 1 M L C

Q.1 a. ffies of heat tr#q th# What are the laws qgffiing these

modes? .t"%*,ry **l 10 L2 col
t

b. A horizontal steel pipe of 50lnqfdiameter maintai

large room at 22oC. essffi surface emissivity
coeffrcient of air as 6.ffift* oC. calculate the to
per unit length. #& .S * w

50oC is kept in a
I rod as 0.8 and

lost by the pipe

10 L3 co2

OR ytS+iile&

Q.2 L. Derive 3D heat.cpnilflrction equation in Cat[isi# Coordinate. 10 L2 c02

b. A wka offi)snnm in diameter in st1etcked along the axis of the cylinder

50 mm djaTfoeter and 25 mm long@hm temperature of thryire is 750 K
while tliuhyiinaer is at 250 K affis it has K = 0.0251dft4in K. Find the

heat transfer tfrough in. gm Ui."titluction 
"na 

upq"fi+iLn if the *m;lt
black. .\

10 L3 c03

eS"-vrodule - 2

Q.3 a, Derive one dimensional Fin{equation. J e%
# !;' ::i.*, W

10 L3 coz

b. 10 L4 co2

ffiP oR 4:fie"*&

Q.4 a. ffiA tne expre s s io n ffi enrf,erature distrib.iitieh- fo r lump ed mas s system. 10 L4 co1

b.' 10 L3 c03

ffiffi'\i Module -J
Q.s a, @a11ce/of various non dimensional numbers in

convection heat tran$fefl. Discuss.
*..-\q

free 10 L1 c03

b. A .tt""- prpe lffitr in diameter maintained at 170"C is exposed to air at

30"C. The lenqthXff the pipe is 2 m and is^kept horizontal. Determine the

t .rt torlffi."bipe per hour.

10 L3 co1
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OR
rced c onvectig$f.."dimens io nal

analysis method. "*\ 3- 
-'

tu

10 L4 c03
Q.6 a.

b. A fine wire having a diameter of 3.

at 25oC having a velocitY of 50 m

current is passed through the v
Calculate the heat lost per unit leng

10 L3 co4

emr'4 * dModt{

Q.7 L. What is LMTD for (i) Parallel I counter flow hea4i",kchanger.
lslon. " , 'Deduce. Also find the heat

"Nf.edY*

10 L1 c03

b. aCl5oC flowing at

flowing at a rate
area of 1 cm2 and

overall heat
transfer and out
Take c, ofwaffF

10 L3 c04

Q.8 L, lngle?t transfer'-*----M ;# 3
asu "i

tr["w
,!ii.:.- Y ' --

10 L2 c03

b. A *.ti"uf tq"u." plut" 30r30ffi it ffi at atmosp[.{fu
heat transfer and the
film is lamin#I.:l

pressure. The plate tempeffi;g is 98oC. Ca

mass of steam condenseffi-hour. Assume

exposed 10 L3 co4

d ffi6,6ule:m"qh*'

Q.e L. 10 L1 c02

b. t.-poutur" of q,b$ffirfu"e o.2fltr..ffi area is 540"C. Calculate
'he totul rate of gfiariv emission (ii) fte intensity of normal radiation

monochror&tic emissive Power.

"ff]deffi*"

10 L3 co2

.4.r B {
Q.10 L. @ for heat exclpnEe between two infinite parallel planes. 10 L4 co2

b. @alb'i'ffies, one at 1000 K with emissivity 0.8 and

other is at 300 K haviffibmissivity 0.6. A radiation shield is placed

between them. The shield has emissivity as 0.1 on the side facing hot plate

and 0.3 on the sffi"*f-acing cold plate. Calculate percentage reduction in
radiation heat trffir as a result of radiation shield.

10 L3 co3
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