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AREN 2110
Spring 2011

Homework #3: Due Friday, Feb. 4, 6 PM

1. A piston-cylinder device initially contains 50L of liquid water at 10 °C and 300 kPa.

Heat is added to the water at constant pressure until the temperature reaches 250 °C.
. : )—’M‘—M—“‘\
Determine the following:

a) the mass of the water
b) the volume after heating in m?
c) the enthalpy change after heating in kJ

Now the water is compressed in an isothermal process until half the mass is in the liquid form.
d) What is the final volume? -

Vi e) What is the final pressure?
f) What is the enthalpy change in the water for the 2-step process?
g) Show the two processes on the T-v diagram
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2. Determine the specific volume, internal energy and enthalpy of compressed liquid water

/L at 100 °C and 15 MPa using the saturated liquid approximation. Compare these values to
the ones obtained from the compressed liquid tables.

3. A piston-cylinder device contains 0.8 kg of steam at 300 C and 1 MPa. Steam is cooled
at constant pressure until on 75% of its mass condenses. Show the process on a T-v

diagram, find the final temperature and determine the volume change. /

| {



temperature (°C)
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A rigid-wall tank with a volume of 0.1450 m3/kg contains one kg of R-134a at a

temperature of -40 °C (233K). The container is heated until the pressure of the R-134a is
200 kPa.

a) What is the initial pressure?
{ b) What is the final temperature of the R-134a?
c) Draw the process on the T-v diagram
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5. The pressure gage ona 1.3 m> oxygen tank reads 500 kPa. Determine the amount of

oxygen in the tank if the temperature is 24 C and atmospheric pressure is 97 kPa.



calculate the work done between states 1 and 3. Is the work positive or negative?

f) Graph the process sequence on the P-V diagram (below)

Pressure (kPa)

Saturated Liquid-Vapor Phase Diagram R-134a
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