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A4 paper is allowed and can be written two sides of the A4 paper.
All types of calculator are permitted.
Attempt all 6 questions.
The exam paper has 16 pages.
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Question 4 (15 points)

A rigid tank whose volume is unknown is divided into two parts by a partition. One side
of the tank contains an ideal gas at 927°C. The other side is evacuated and has a volume
twice the size of the part containing the gas. The partition is now removed and the gas
expands to fill the entire tank. Heat is now applied to the gas until the pressure equals the
initial pressure. Determine the final temperature of the gas.
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Question 5 (15 points)

A mass of 15 kg of air in a piston-cylinder device is heated from 25 to 77°C by passing
current through a resistance heater inside the cylinder. The pressure inside the cylinder is
held constant at 300 kPa during the process, and a heat loss of 60 kJ occurs. Determine the
electric energy supplied. in kWh.
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Question 6 (15 points)

Saturated water vapor at 200°C is isothermally condensed to a saturated liquid in a piston-
cylinder device. Calculate the heat transfer and the work done during this process. in

kJ/kg.

200°C Heat

sat. vapor
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TABLE A-4

Saturated water—Temperature table
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TABLE A-4

Saturated water-Temperature table (Concluded)
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TABLE A-5

Saturated water—

Pressure table
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TABLE A-5

Saturated water

Pressure table (Concluded)
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TABLE A-6

Superheated water
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TABLE A-6

Superheated water (Continued)
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TABLE A-7

Compressed liquid water
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TABLE A-17

ldeal-gas properties of air
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Name ID

Question 1 (15 points)

A classroom that normally contains 40 people is to be air-conditioned with window air-
conditioning units of 5 kW cooling capacity. A person at rest may be assumed to dissipate
heat at a rate of about 360 kJ/h. There are 10 light-bulbs in the room. each with a rating of
100 W. The rate of heat transfer to the classroom through the walls and the windows is
estimated to be 15,000 kJ/h. If the room air is to be maintained at a constant temperature
of 21°C, determine the number of window air-conditioning units required.
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Name ID

Question 2 (15 points)

A 9 cm-diameter spherical ball whose surface is maintained at a temperature of 110°C is
suspended in the middle of a room at 20°C. If the convection heat transfer coefficient is 15
W/m?.°C and the emissivity of the surface is 0.8. determine the total rate of heat transfer
from the ball.
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Name ID

Question 3 (15 points)

One kilogram of water fills a 0.1546 m’ weighted piston-cylinder device at a temperature

0f 350°C. The piston-cylinder device is now cooled until its temperature is 100°C.

Determine the final pressure of water in kPa, and the volume in m’.
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