
Thennodynamics (ES 340)
Name:

Quiz 2 June 1, 2005
(1 Hour)

Problem 1 (8 points): A piston/cylinder arrangement has the piston loaded with outside
atmospheric pressure and the piston mass to a pressure of 150 kPa, shown here. It
contains water at -2°C, which is then heated until the water becomes saturated
vapor.

1. Draw the P-v and T-v diagrams.
2. Find the final temperature.
3. Find the specific work.
4. Find the specific heat transfer using an energy balance of the system.
5. (Bonus) Find the specific heat transfer without using the energy balance.

(2 points)
(2 points)
(2 points)
(2 points)
(2 points)
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Problem 2 (12 points): An air pistol contains compressed air in a small cylinder, shown here.
Assume that the volume is 1 cm3, pressure is 1 MPa, and the temperature is 27°C when
armed. A bullet, m = 15 g, acts as a piston initially held by a pin (trigger); when released,
the air expands in a polytropic process where n=k and k is the specific heat ratio of air.
Assuming air is an ideal gas, if the air pressure is 0.1 MPa in the cylinder as the bullet
leaves the gun,

1. Draw the P-v diagram.
2. Find the final volume and the mass of air.
3. Find the work done by the air and work done on the atmosphere.
4. (Bonus) Find the work on the bullet and the bullet exit velocity.

(2 points)
(4 points)
(6 points)
(2 points)

For Air M=30 and Cp can be found from the following formula

Cp = 1.05 - 0.3658 + 0.8582 - 0.3983 ,8 = T(Kelvin) / 1000.
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