
3.171 Ten kilograms of water in a piston/cylinder arrange-
ment exists as saturated liquid/vapor at 100 kPa,

with a quality of 50%. The system is now heated
so that the volume triples. The mass of the piston is
such that a cylinder pressure of 200 kPa will float
it, as in Fig. P3.171. Find the final temperature and
the heat transfer in the process.
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FIGURE P3.171

3.226 A piston held by a pin in an insulated cylinder,
shown in Fig. P3.226, contains 2 kg of water at
100◦C, with a quality of 98%. The piston has
a mass of 102 kg, with cross-sectional area of
100 cm2, and the ambient pressure is 100 kPa. The
pin is released, which allows the piston to move.
Determine the final state of the water, assuming the
process to be adiabatic.
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FIGURE P3.226

3.231 A piston/cylinder arrangement has a linear spring
and the outside atmosphere acting on the piston
shown in Fig. P3.231. It contains water at 3 MPa
and 400◦C with a volume of 0.1 m3. If the piston
is at the bottom, the spring exerts a force such that
a pressure of 200 kPa inside is required to balance
the forces. The system now cools until the pres-
sure reaches 1 MPa. Find the heat transfer for the
process.
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