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Comsider 2 {low of ol at 10 °C in a 40 cm dinmeter pipeline at an average
velocity of 0.5 m/s. A 300 e long section of the pipeline passes through icy
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Use the Table (3(c) for the egquations and correlations for Internal forced
convection,

Briefly describe the ¢ hoysical mechanisim of natural convection,

[2.0 Marks]
What does the Grashol number represent? How does the Grashof number ditfer
from Reynolds number?

[4.0 Marlks]
A 10 o long section of a 6 o diameter ”"mm)ntni hot water pipe passes through
alarge room whose | 20 °C Temperature and the emdssivity of the
pipe are 60 °C and 0.8 respectively. Dets

TTINE,

[} The rate of heat loss [rom the pipe.

{3.0 Marks]
1)y Compare the heat transfer by natural convection and radiation.

[3.0 Marks]
Use the Table (34 (cp for Nusslet numnber velations

Describe the variation of the thermal radiation with the wavelength and
temperature for a blackibody with the aid of a graph.

[2.0 Marks]
Brietly explain the two types of flow arrangements possible for double pipe heat
exchangers.

[3.0 Marks]
Steam in the condenser of a power plant is to be condensed at a temperature of
30 'C with cooling water from a nearby lake, which enters the tube of the
condenser at 14 °C and leaves 22 °C. The surface area of the tubes is 45 m?, and
the overall heat transfer coefficient is 2100 W/ m2 K ,Determme the mass tlow
rate of the cooling water and the rate of condensation of the steam in the
condenscr. (Cp of cooling water = 4184 |/ kg K]

[7.0 Marks]
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