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temperature (°C)

Water: Liquid-vapor phases
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(2 points) A room containing 120 m? air at 100 kPa is to be maintained at 20 °C by heat
transfer from a one metric ton (1000 kg) tank of water in the room. The room loses heat
to the outside at an average rate of 8000 kJ/hr, averaged over 24 hours. What must the
initial temperature of the water be at the beginning of a 24-hour cycle?

(5 points) A mass of 5 kg of saturated liquid-vapor water mixture is contained in a piston
cylinder device where a pressure of 300 kPa is required to lift the piston. The initial
pressure of the water is 125 kPa, and at the initial state, 2 kg of the water is saturated
liquid. Heat is now transferred to the water until the volume increases by 20%.
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Find the initial and final temperatures of the water.

What is the mass of liquid water when the piston starts to move?
What is the work done in the process?

What is the amount of heat that must be added?

Draw the process on the P-v diagram (next page).
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P-v diagram for water 7e.
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9. (5 points) You have been hired to design a heating system for a swimming pool that is 2-
m deep, 25-m long and 25-m wide. The heater must satisfy two criteria. First, it must
supply enough heat to raise the temperature of the water in the outdoor pool from 20 to
30 °C in 2 hours. Second it must be able to maintain the pool at 30 °C. The average rate
of net heat loss to the air is 960 w/m®. Losses to the ground through the pool walls can be
neglected. The efficiency of the heater is 80%. What is the heater size you would design
for your client (kw).

‘0 7. (5 points) A piston cylinder contains 0.35-kg steam initially at 3.5 MPa and 250 °C. The
steam loses heat to the surroundings and the piston moves down until it hits a set of stops.
At this point, the steam has been condensed to saturated liquid. The cooling continues
while the piston is resting on the stops until the water temperature is 200 °C. Determine:

The final pressure and quality (if a mixture)

The boundary work over the entire process sequence (kJ)
The heat transferred when the piston first hits the stops (kJ)
The total heat transfer over the entire process sequence (kJ)

o o

12. (5 points) THERMODYNAMICS IN THE NEWS. Iceland gets about one-third of its
electricity and almost all of its heating from geothermal sources. Using the article in the link,
http://www.sciencecentric.com/news/11021810-magma-power-geothermal-energy.html,

or other sources, comment on the advantages and disadvantages of geothermal sources for power
generation and heating/cooling.




