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Dept. of Mechanical Engineering September 29, 2005
ME 105,Thermodynamics Closed Book, No Notes

MIDTERM #1

1. (50 pts.) The control mass cycle described below is considered for power production.
Saturated water at 600 kPa is heated from state 1 at constant pressure until state 2 when
the quality equals 1. Then work and heat are added/subtracted such that the specific
volume decreases linearly with pressure to state 3 where the pressureis 100 kPa and the
specific volume is equal to that of state 1. Finally, the mass is heated at constant volume
until the pressure equals 600 kPa.

Draw the process on a P-v diagram.

Calculate the work for each part of the cycle.

Calculate the heat transfer for each heating or cooling phase.

What is the efficiency (net work divided by the heat added) of this cycle?
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200 kPa and temperature of 500 K (negligible velocity) that exhausts to a pressure of >0
kPa and a temperature of 250 K. N
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MPa. What 1s the temperature in the small tank when its pressure reaches 1 MPa.
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