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_ &
Question no.1 is compulsory. Q
Attempt any THREE from question no. 2 to 6. Q
Use illustrative diagrams where ever possible. §
QL) Solve any Four 20 ‘&O
a) What is meant by film condensation and dropwise condensation? @)
b) 'What is Fin? What are the various types of fins? Y\k
¢) Explain the number of transfer umits (NTU). Y’§é\
d) Define Thermal Diffusivity and state its sigaificance. \Z§
e) Define: Radiosity and Irradiation. \\\‘::;
,f:
Q2) a) Derive the relation for heat transfer through fin with insulated the assumptions 10
clearly. /\Q—
b) Explain  Time Constgnt’ of a le. L 03
ol ). xplain the tegn on xﬂm&ol% _
c) A copper wire of radius 0.5 mm is insulated ani i pla_stic k=0.5WmXK) 07
sheathing 1 mm thick The wire is exposed to here at 30°C and the outside surface
coeﬂ'icientisSWImzK.Findihemnximum\ carried by the wire so that no
. part of the insulated plastic is above 75°C. Alsh calculate critical thickness of insulation.
For copper: thermal conductivity = 400 K, specific electrical resistance =2 X 107
ohm-m. Na
&
Q3) a) Using dimensional analysis, dcgive an expression for forced convection:- 08
P4
Nu = Constant X (Re)™ )
b) Air at atmospheric b&m‘e and 20°C flows with 6 m/s velocity through main truok duct 08

ofakcondiﬁmiﬂqaysmlhedmtismmngp]mincroawecﬁonmdmmmwcm
X 80 cm. Deggndiiine heat loss per meter length of duct corresponding to unit temperature
The stcvant thermo-physical properties of air are,y =15 X 10%, ¢ = 7.7 X 107 m’/hr,
kcg;ﬂ\\bzﬁwlfm-deg.n

- %o Nu=0.023 Rey™ X ry*
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2 QP Code : 3267

What is meant by Fouling in Heat Exchangers

D- I- - l I I spwulﬂand t'&- i- Iﬂ 4
Prove that the total emissive power of black surface is x time the intensity of radiation.
16.5 kg/s of the product at 650°C (c, = 3.55 ki/kg K), in a chemical plant, are to be used

to heat 20.5 kg/s of the incoming fluid from 100°C (c, = 4.2 k¥/kg K). If the overall heat
transfer coefficient is 0.95 kW/m?X and the installed heat transfer surface is 44 m?,

calculate the fluid outlet temperature for the counter flow and parallel flow arrangements.

Derive the relationship between the effectiveness and the number of transfer umt&fgba
parallel flow heat exchanger.

A thermocouple indicates a temperature of 800°C when placedmaplpeh@m a hot
gas is flowing at 870°C. If the convective heat transfer coefficient

thermocouple and gas is 60 W/m’K, find the duct wall temperatme{(glmoeouple) =
0.5 :D
Aﬂlmooppersphmthhltsmtemalsurfacehlghlyomdlseﬂ. a diameter of 20 cm.
Howsmallaholenmstbemademthespheretomakeanongnhgﬂmtmﬂhavean

absarptivity of 0.9? ?
\Z‘E
S

Write a short note (any Two) \2*
1) Heisler chart O_Y‘

2) Importance of numerical methods . X\
3) Heat Pipe b

Draw the boiling curve and idmﬁlﬁ:e different boiling regimes

A 15 mm diameter mild exc (k = 42 W/m °C) is exposed to cooling airflow at
20°C resulting in the cantaﬂve coefficient h = 120 W/m®"C.
Y

Determine the foll:

(i) Time reqnﬁ:ﬂt_o}ool the sphere from 550°C to 90°C.
~
(ﬁﬁmm@s‘hmummz minutes after the start of cooling.
.\

For mj 1 take: p = 7850 kg/m®, ¢ = 475 J/kg °C, a = 0.045 m¥h
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