Q.1 A refrigeration suction line having outer diameter 30 mm is required to be thermally

insulated. The outside air convective heat transfer coefficient is 12 W/m® °C. The thermal
conductivity of the insulating material is 0.3 W/m °C. Determine:

(i) Whether the insulation will be effective

(ii) Estimate the maximum value of thermal conductivity of insulating material to reduce
heat transfer

(iii) The thickness of cork insulation to reduce the heat transfer to 20% (k=0.04 W/m °C)

d: %C\N\M | \7 |

o= T Ontrraad Redtion Ko = Kinsulosen
- 0:0\o®ewW lf\cq;i

h= 12 W . 08 e

K. = 03 W vac B 1o Wl

5
3

}7" s \ L-DWM

O

I TN, W
\(V\%MQLH’D\/\ (re st IMNFL \V\QH‘L%%




-~ s O y ' -
\\) ‘ot e &fecadt e, NS lestzy,

t‘ﬂ < LO.O\C_‘)“F\\L}
\ '\

S

'\ r=R i PR W(\M‘CJ

W ke ewe Pibe
o @ = hoA OC

= o vk b AT

_ [qU ;(D('\)&.o XA



fote PiPe ety Covie N Lastiom

C@; AT

C ¥
Ay Ceefrg) + ﬁ\l:\
21kl QT\hQ,S.L =

T =
[_\ —~ O20 %b\oxi\\%oﬁl'f\AT

QV\ULCC / 9&3’) + ._\__
2T\ 2jtee, WO

k = 26 .2

\ G
9'LQ = e -
Q\V\( (}?_6-) ._\___. O‘,LQNL 1/\0_)(9_,“}(0 O-?/OX\LXD-O\L’

E'ﬁ e x " QG%LL\O




— = L B
ket \292(’

Q‘V\(%(f%o) " k

b\j Sc&hﬂua CA~ON -Qw\v)

We. s _
ek e = 0036w
91& =~ 36wy

2 Y- &

= 2]



Q.2 An electrical cable of 5 mm radius is applied a uniform sheathing of plastic insulation
(k = 0.16 W/m-deg). The convective film coefficient on the surface of bare cable as well as
insulated cable was estimated as 8 W/mz-deg and a surface temperature of 70°C was noted
when the cable was directly exposed to ambient air at 20°C. Calculate the most economical
thickness and the corresponding increase in heat dissipation due to insulation. Also find out the
Increase in current carrying capacity of the cable by providing critical thickness of insulation.
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