
تمرين سري سوم ترموديناميك I
[image: ]
image1.png
4.26 A nonlincar spring has a force versus the displace-
ment refation of F = A(x — x;)". If the spring end
is moved to x, from the relaxed state, determine the
formula for the required work.

433 A 400-L tank, 4 (see Fig. P4.33), contains argon
gas at 250 kPa and 30°C. Cylinder B, having a fric-
tionless piston of such mass that a pressure of 150 Argon
kPa will float it, is initially empty. The valve is
opened and argon flows into B and eventually
reaches a uniform state of 150 kPa and 30°C
throughout. What is the work done by the argon?

- FIGURE P4.33
4.42 A piston/cylinder assembly contains 1 kg of liquid

water at 20°C and 300 kPa, as shown in Fig, P4.42. o
There is a lincar spring mounted on ihe piston such
that when the water is heated the pressure reaches
3 MPa with a volume of 0.1 m’.
a. Find the final temperature. q | '
b. Plot the process in 2 P~v diagram,
¢. Find the work in the process.

FIGURE P4.42

4.54 A balloon behaves such that the pressure inside is
proportional to the diameter squared. It contains
2 kg of ammonia at 0°C, with 60% quality. The
balloon and ammonia are now heated so that a final
pressure of 600 kPa is reached. Considering the
ammonia as a control mass, find the amount of
‘work done in the process.

4.61 A piston/cylinder arrangement shown in Fig. P4.61
initfally contains air at 150 kPa and 400°C. The
— B N
setup is allowed to cool to the ambicnt temperature
of 20°C.
a. Is the piston resting on the stops in the final
state? What is the final pressure in the cylinder?
b. What is the specific work done by the air during
the process?

FIGURE P4.61
4,106 A vertical cylinder (Fig. P4.106) has a 61.18 kg

piston locked with a pin, trapping 10 L of R-22 at al ”
10°C with 90% quality inside. Atmospheric pres- Air g
sure is 100 kPa, and the cylinder cross-sectional

area is 0,006 m®, The pin is removed, allowing the
piston to move and come to rest with a final tem-
perature of 10°C for the R-22. Find the final pres- o1 ein
sure, final volume, and work done by the R-22.

R-22

FIGURE P4.106

4,110 Two kilograms of water are contained in 2 pis-
ton/cylinder (Fig, P4.110) with a massless piston
loaded with a lincar spring and the outside atmos-
phere. Initially the spring force is zero and P, =
P, = 100 kPa with a volume of 0.2 m’. If the pis-
ton just hits the upper stops, the volume is 0.8 m’
and 7 = 600°C. Heat is now added until the pres-
sure reaches 1.2 MPa. Find the final temperature,
show the P-¥ diagram and find the work done
during the process.

FIGURE P4.110




