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A steam pipe lOprmm in diameter maintained at 170°C is exposed to air at
30°C. The length of the pipe is 2 m and is kept horizontal. Determine the
heat lost by the p1pe per hour.

Module ‘1 \ M| L C
Q.1 | a. | What are three modes of heat trajr" What are the laws governmg these | 10 | L2 | CO1
modes? \ v .
b. | A horizontal steel pipe of 50 mm"’d1ameter maintained, at 60°C is kept ina | 10 | L3 | CO2
large room at 22°C. Assummg surface emissivity ¢ of: steel rod as 0.8 and
coefficient of air as 6.5 Wg/m °C. calculate the tofz heat lost by the pipe
per unit length. P
,,,,,,,, OR —
Q.2 | a. | Derive 3D heat conductlon equation in Car:tesxa‘n Coordmate 10 | L2 | CO2
b. | A wire of);ﬁﬁ‘:() 5 mm in diameter in stretched along the axis of the cylinder | 10 | L3 | CO3
50 mm diameter and 25 mm long The temperature of the wire is 750 K
while the cylmder is at 250 K and gas it has K = 0.025 W/m K. F1nd the
heat transfer through the gas by conduction and by radia
black. d RN
1Q.3 10 | L3 | CO2
10 | L4 | CO2
Q4 10 | L4 | CO1
10 | L3 | CO3
of alurmmum p 2500 kg/m cp =900 J/kgK ,K = 205 W/mK.
Ly Module -3
Q.5 | a. | What are the significance” of various non dimensional numbers in free | 10 | L1 | CO3
convection heat transfer Discuss.
b. 10 | L3 | CO1
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Q.6

Deduce N, = Constant (Re)” (Pr)(b) for forced convectrg by d1men51ona1
analysis method.
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A fine wire having a diameter of 3.94x 107 m is placed"m a 1 bar air stream
at 25°C having a velocity of 50 m/s perpendlcu : mto the wire. An electric

current is passed through the wire rarsmg *L*the temperature to 50°CA

Calculate the heat lost per unit length.
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Module:= 4 &

Q.7

What is LMTD for (i) parallel ﬂow (11) counter flow heat exchanger
Deduce. Also find the heat transfer® expression. (N
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Water enters a counter flow. douB”le pipe heat exchanger.. at 15°C flowing at
a rate of 1300 kg/hr. It is heag:ed by oil (¢, = 2000 J/I%gﬁ) flowing at a rate
of 550 kg/hr from an ouﬂet temperature of 94°C fot an area of 1 cm” and
overall heat transfer coefﬁment of 1075 W/m’K. Determine the total heat

transfer and outletttemperature of water and 01L )))))
Take ¢, of water = 4186 J/kgK. Y
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Q.8
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A vertical square plate 30x30 cms is exposed to® .steam at atmosphem;
pressure. The plate temperature is 98°C. Calculat, Vhe heat transfer and the
mass of steam condensed p hour Assume conde‘nsate film 1s lamma?.‘ &
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Q.9

State and explain thefollowing laws relatmg‘“to thermal radratmn |
(1) Stefan%— Boltzmann Law %

y 4

(v) Klrchoff s Law
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The. temperature of 2 black “surface 0.2 m>‘in area is 540°C. Calculate
(1) . The total rate of energy emission (i) The mten51ty of normal radiation
(ili) Wavelength of 1 maxnnum monochromatrc emissive power.
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Q.10

Find the expression for heat exchange between two infinite parallel planes.
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CO2

Consider two large parallel‘f”":qates one at 1000 K with emissivity 0.8 and
other is at 300 K havmg ‘emissivity 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 srde ~facing cold plate. Calculate percentage reduction in

radiation heat transfer as a result of radiation shield.
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