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Heat Tranqf;e#'Heat rra1ffi
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Time: 3 hrs.

Note: 7. Answer any FIVE full questions,

I a. Explain briefly the mechanism

b. An exterior wall of a house
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followed by 4cm layerffiW
insulation (K = 0.06WmnS@)go%. h_

should be added the heat loss through the wall by
(07 Marks)

The thermo physicai.,+fr6perties of potato can be taken same as those of water

[o = 1.6 x 10-7m2/seo und K = 0.68Wm-K]. Determine the time required for the centre of
potato to *uffi and 

lnerSV 
transferred to the potato during this time. (08 Marks)
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A EtrW .4i) Maximum temperatgre idr the system. "& &f, "ry.*i, Outer surface temngixwe oftwo slabs. ffi* * ffi (o8Marks)
' +tr n

Vroar#d*w o d3 a' 
ilrffJJ"'ifl:ffi1!=fr1r 

criticar -txffiryration "'me' hence dennetirlilixi

b. A steel rod o x 12mm) rryiffi#ngth of l59mmffitrudes into air at 35oC from a
'@' r 

nenahl donductivitv o.f de material is 51.9WmK and thefurnace wall afd200oC. The tl
convective h6at transfer coeffrdient is 22W I m2K. fiw#oin.,
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2 a. Derive generalit$,pe dimensional heat cp,fttFl&ion equation in Cartesian coordinate system.
.,t Sr 

,p {46s*;, (08 Marks).'.l'W* 
*' ;4"" (08Marks)

b. A squargffi heater of size (15 x 15)cffi is inserted between two slabs. Slab 'A' is 2cmA squargffifi$ heater of size (15 x
thick (ffir0wmK) and slab 'B$W()WmK) and slab 'BlS[ lcm thick (K = 0.2WmK). The outside heat transfer

:rY o, both sides of A"aiiB$ are 200 and 50\4ffi-K respectively. Temperature of
ing air is 2sJC. If the rffi"of heater is rtgffi: ' 

,,

furnace wall a8{00oC. The thefMtr bonductivity of tfie
convectivg t€at transfer coeffl4,-ffi 

' 
ZZW tr*K. Iiryhline:D S@nra temperature ffiptni?rg the end to b@tilated.

iil @rhperature at S0rmddMance from the wpllTii) '@rhperature at 80ry&dlffiance from the ryplll
iii) * the end temperaffiffithe fin were to'!-be 80m long with end not insulated. (08 Marks)iii) u The end temperafumBhifthe fin were*tgl*g 80m long with end not i

." s" rflfD-t* . ** ,fl OR. n"@

**ry8trow.that the teqffiffi*e distributioT in'u body during Newtonian heating or cooling is
*'ogiven b] \e-S r.

r-L =Exs_!4{l #*
T, -T- L pvcp -l - " 0 (os Marks)

!.p

b. A 6cm potafo initially at a-uriiform temperature of 20"C, is suddenly dropped into boiling
water at 100'C. The heatffidhsfer co-efficient between water and the surface is 6000Wm2K.

lYIUtttttE-l,*-
tcouduction, convection and radiation heat transfer.
tu €' qffi (09 Marks)

h'6 approximated by a l0prtrtayer of brick (K: 0.7Wm'C),
m plaster (K = 0.48i'{/ft"C). What thickness of rock wool

temperature
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Briefly describe the boundary .onditioot r.lut.d to nr*rrd$ffl analysis of heat conduction'

*"*&" 
w (08 Marks)

Explain the energy balance procedure to obtain tt e 
ffi1tF 

difference formulation of 1-D heat

conduction problern in Cartesian coordinates. *\ ' # (08 Marks)
q\-

oR *#*$ f
Define: i) Black body ii) Planck's hw ffiWbin's displacement law- * iv) Lambertzlaw'

##-# .'* ']Y (08 Marks)J ' -{k# (08 Marks)

Two parallel ptates ot T1 = 900K gafop 500K have emissir,,:ry'E' 
. 9'6 

and ez: 0'9

respectively. i radiation shield frgii$fl.ryan emissivity €3r = 0e15 Sn one side and emissivity

e32 = 0.06. on ,*';rh*';;M%p%ed between theJf,#: calculate the percentage

reduction in heat transfer, wngffi%iion shield placed Ue{iw$ the plates. (08 Marks)

Derive an expression for
A cross flow
of20kg/sec
overall heat

with both nmixed is u

9C to 75"C, usi available at

1sME63

(08 Marks)

at a uniform
ak at 20"C.

(08 Marks)

(08 Marks)

heat water flowing at arute
to be cooled to 180"C. The

f Cp for gas is 1.005kJlkg-K.
(08 Marks)

(08 Marks)

pipe of outside
water through it.

(08 Marks)
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Exptuifithe regimes of
Dry,e Gam at 100"q

*--&iameter = 2.5cm

6ffietermine the ra$€
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with a neat $etch.

surface is
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surface of a horizontal
at 84oC by circulating

per meter length ofthe PiPe.
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