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(vi) What do you understand by the term spectral
cmlss1v1ty L ‘ Ty,

(vil)What is the shape factor of a hemlspherﬁcal
bowl of diameter ‘D’ with respect to itself ?

Answer any six 6x3=18

() Define absorptivity, reflectivity and  trans-
mISSIVIt)

(ii) Explain the term overall heat transfer CO-”@‘
efficient of a heat exahang,

parallel ﬂow and counter ﬂow
exchangers.

(vi) Assuming the sun to be a black body emlttmg
radjatlon with maximum mtenslty at wave“
en gth o




4. Solve the following : (any three)
@

(i)

108/ME 131601 (4)

3x10=3€ ‘

Calculate the following for an 1ndustri~
furnace in the form of a black body and 4
emitting. radiation at 2500°C :

(a) Monochromatlc emissive power atl2um
length.

(b) Wavelength at which the emission is
maximum. '

() Maximum emissive power.
(d) Total emissive power.

(e) Total emissive power of the furnace if
it is assumed as a real surface with
emissivity equal to 0.9.

In a shell and tube counter-flow heat
exchanger water flows through a copper tube -
20 mmi ID (internal diameter) and 23 mm OD
(outer diameter), while oil flows through the
shell. Water enters at 20°C and comes out
at 30°C, while oil enters at 75°C and comes
out at 60°C. The water and oil side film
co-efficients are 4500° W/m® °C and 1250
W/m? °C respectively. The thermal conduc-
tivity of the tube wall is 355 ‘W/m°C. The
fouling factors on the water and oil sides may

510(B)

be taken to be 0. 0004 and 0 ()Ol respectlvely

the following :
(a) The overall heat transfer eo—eﬂ'lment
(b) The heat transfer rate | M

with a surface temperature of 2‘77"‘
located at the geometric centre of a
‘ sphere (1n51de diameter = 250 mm) witk

- body behaviour. Also calculate what is the
net radiant heat mterchange between the two
’ spheres |

emissivity 0.6. A radiation shield is placed
between them. The shield has emissivity as

the side facmg cold plate Calculate the
percentage reduction in radiation heat trans-
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If the length of the tube is 2.4m, calculate 2

(iii) A small sphere (out31de dlameter = 50 mmkil

inner surface temperature of 7°C. Calculate
how much of emission percentage from the
inner surface of the large sphere is incident
- upon the outer surface of the small sphere ;
assume that both the sides approach black

 (iv) Two large pjarallel' plate,s,‘cne at 1000 K with
‘emissivity 0.8 and other is at 300 K having =

0.1 on the side facmg hot plate and 0.3 on
fer as a result of placing the radiation shield. J(

; (v)"‘With the help of boiling curve for Wat'_er a;t ‘
1 atm, explain briefly the boiling regimes.

|






