ME 3310 Thermodynamics | Homework Handout #7: 6-32, 39, 73, 95, 100, 102, 110

6-29 Refrigerant-134a enters the coils of the evaporator of a
refrigeration system as a saturated liquid—vapor mixture at a
pressure of 200 kPa. The refrigerant absorbs 120 kJ of heat
from the cooled space, which is maintained at —5°C, and
leaves as saturated vapor at the same pressure. Determine
(a) the entropy change of the refrigerant, (b) the entropy
change of the cooled space, and (c) the total entropy change for
this process.

6-32 A 0.5-m’rigid tank contains refrigerant-134a initially at
200 kPa and 40 percent quality. Heat is transferred now to the
refrigerant from a source at 35°C until the pressure rises to
400 kPa. Determine (a) the entropy change of the refrigerant,
(b) the entropy change of the heat source, and (c¢) the total
entropy change for this process. '

Answers: (a) 3.783 kJ/K, (b) —3.432 kJ/K, (¢) 0.441 kJ/K

6-39 An insulated piston-cylinder device contains 0.05 m? of
saturated refrigerant-134a vapor at 0.8-MPa pressure. The re-
frigerant is now allowed to expand in a reversible manner until
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the pressure drops to 0.4 MPa. Determine (a) the final temper-
ature in the cylinder and (b) the work done by the refrigerant.



6-46 A piston-cylinder device contains 1.2 kg of saturated
water vapor at 200°C. Heat is now transferred to steam, and
steam expands reversibly and isothermally to a final pressure
of 800 kPa. Determine the heat transferred and the work done
during this process.

6-72 Helium gas is compressed from 90 kPa and 30°C to
450 kPa in a reversible, adiabatic process. Determine the final
temperature and the work done, assuming the process takes
place (a) in a piston-cylinder device and (b) in a steady-flow
COmMpressor.

6-73 An insulated, rigid tank contains 4 kg of argon gas at
450 kPa and 30°C. A valve is now opened, and argon is al-
lowed to escape until the pressure inside drops to 150 kPa.
Assuming the argon remaining inside the tank has undergone a
reversible, adiabatic process, determine the final mass in the
tank. Answer: 2.07 kg

FIGURE P6-73

6-95 Steam enters an adiabatic turbine at 8 MPa and 500°C
with a mass flow rate of 3 kg/s and leaves at 30 kPa. The isen-
tropic efficiency of the turbine is 0.90. Neglecting the kinetic
energy change of the steam, determine (a) the temperature at
the turbine exit and (b) the power output of the turbine.
Answers: (a) 69.1°C, (b) 3052 kW



6-97 Steam enters an adiabatic turbine at 6 MPa, 600°C, and
80 m/s and leaves at 50 kPa, 100°C, and 140 m/s. If the power
output of the turbine is 8 MW, determine (a) the mass flow rate
of the steam flowing through the turbine and (b) the isentropic
efficiency of the turbine.

Answers: (a) 8.25 kg/s, (b) 83.7 percent

6-100 Refrigerant-134a enters an adiabatic compres-
% sor as saturated vapor at 120 kPa at a rate of
0.3 m3/mln and exits at 1-MPa pressure. If the isentropic effi-
ciency of the compressor is 80 percent, determine (@) the tem-
perature of the refrigerant at the exit of the compressor and
(b) the power input, in kW. Also, show the process on a 7-s

diagram with respect to saturation lines.
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6-102 Air enters an adiabatic compressor at 100 kPa and
17°C at a rate of 2.4 m%/s, and it exits at 257°C. The com-
pressor has an isentropic efficiency of 84 percent. Neglecting
the changes in kinetic and potential energies, determine («) the
exit pressure of air and (b) the power required to drive the
COMPIessor.



6-110 Steam is to be condensed in the condenser of a steam
power plant at a temperature of 50°C with cooling water from
a nearby lake, which enters the tubes of the condenser at 18°C
at a rate of 101 kg/s and leaves at 27°C. Assuming the con-
denser to be perfectly insulated, determine (a) the rate of con-
densation of the steam and (b) the rate of entropy generation in
the condenser. Answers: (a) 1.595 kg/s, (b) 1.10 kW/K



