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3.35 Determine the phase and the specific volume for

ammonia at thesc states using the Appendix B
table.

a. —10°C, 150 kPa
b. 20°C, 100 kPa
¢. 60°C, quality 25%

3.44 You want a pot of water to boil at 105°C. How

heavy a lid should you put on the 15-crn-diameter
pot when P, = 101 kPa?

3.49 Two tanks are connected as shown in Fig. P3.49,

both containing water. Tank A is at 200 kPa, v =
0.5 kg, ¥, = 1 m?, and tank B contains 3.5 kg at
0.5 MPa and 400°C. The valve is now opened and
the two come to a uniform state. Find the final spe-

cific volume.

'3.60 A scaled rigid vessel of 2 m’ contains a saturated
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‘mixture of liquid and vapor R-134a at 10°C. If it is
heated to 50°C, the liquid phase disappears. Find the
pressure at 50°C and the initiat mass of the liquid.

A Tt rigid tank has air at 1500 kPa and ambient
300°K comnected by a valve to a piston/cylinder,

- Fig. P3.99. The piston of area 0.1 m? requires 250
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kPa below it to float. The valve is opened and the

piston moves slowly 2 m up and the valve is

closed. During the process air temperature remains
at 300 K. What is the final pressure in the tank?

A piston/eylinder arrangement is loaded with a tin-
car spring and the outside atmosphere. It contains
water at 5 MPa, 400°C with the volume being 0.1
m, as shown in Fig. P3.101. If the piston is at the

bottom, the spring exerts a force such that Py =

200 kPa. The system now cools until the pressure
reaches 1200 kPa. Find the mass of water, the final
state {7, vy) and plot the P-v diagram for the

process.

3.105 A cylinder/piston arrangement contains water at
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1 105°C, 85% quality, with a volume of 1 L. The

system is heated, causing the piston to rise and
encounter a linear spring, as shown in Tig.
P3.105. At this point the volume is 1.5 L, the
piston diameter is 150 mm, and the spring con-
stant is 100 N/mm. The heating continues, so
the piston compresses the spring. What is the
cylinder temperature when the pressure reaches
200 kPa?

For a certain experiment, R-22 vapor is contained
in a sealed glass tube at 20°C. It is desired to
know the pressure at this condition, but there is no
means of measuring it, since the tube is sealed.
However, if the tube is cooled to ~20°C small

- droplets of liquid are observed on the glass walls.

What is the initial pressure?

3.79 An initially deflated and flat balloon is connected

by a valve to a 12-m® storage tank containing he-
Tium gas at 2 MPa and ambient temperature, 20°C.
The valve is opened and the balloon is inflated at
constant pressure, Py = 100 kPa, equal to ambient
pressure, until it becomes spherical at D; = 1 m. If
the balloon is larger than this, the balloon material
is stretched giving a pressure inside as
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3.100 A tank contains 2 kg of nitrogen at 100 K with a

quality of 50%. Through a volume flowmeter and
valve, 0.5 kg is now removed while the tempera-
fure remains constant. Find the final state inside
the tank and the volume of nitrogen removed if
the valve/meter is located at

a. The top of the tank

b. The bottom of the tank




