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9.35 A flow of 2 kg/s saturated vapor R-22 at 500 kPa is
heated at constant pressure to 60°C. The heat is
supplied by a heat pump that receives heat from the
ambient at 300 K and work input shown in Fig,
P9.35. Assume everything is reversible and find the
rate of work input.

9.39 One technique for operating 2 steam turbine in
part-load power output is to throttle the steam to a
lower pressure before it enters the turbine, as
shown in Fig. P9.39. The steamline conditions are
2 MPa and 400°C, and the turbine exhaust pressure

is fixed at 10 kPa, Assume the expansion inside the

turbine to be reversible and adiabatic.

a. Determine the full-toad specific work output of
the turbine.

1. Find the pressure the steam must be throttled to
for 80% of full-Joad output.

c. Show both processes in a 7-s diagram.

9.45 A heat-powered portable air compressor consists of
three components: (a) an adiabatic compressor; (b)a
constant-pressure heater (heat supplied from an out-
side source); and (c} an adiabatic turbine (see Fig.
P9.45). Ambient air enters the compressor at 100
KkPa and 300 K and is compressed to 600 kPa. All of
the power from the turbine goes into the compressor,
and the turbine exhaust is the supply of compressed
air. If this pressure is required to be 200 kPa, what
must the temperature be at the exit of the heater?

9.66 A 1 m’ rigid tank contains 100 kg of R-22 at ambi-
ent temperature, 15°C. A valve on top of the tank is
opened, and saturated vapor is throttled to ambient
pressure, 100 kPa, and flows to a collector system,
shown in Fig. P9.66. During the process, the tem-
perature inside the tank remains at 15°C. The valve
is closed when no more liquid remains inside. Cal-
culate the heat transfer to the tank and the total en-
tropy generation in the process.

9.99 An emergeney drain pump, shown in lfig. $9.99,
should be able to pump 0.1 m¥s of liquid water at
15°C, 10 m vertically up delivering it with a ve-
Tocity of 20 m/s. It is estimﬁed t}m the pump,
pipe, and nozzle have a combined xsentn:pnc effi-
ciency expressed for the pump as 60%. How
much power is needed to drive the pump?

9.125 A certain industrial process requires 2 steady 0.5
kg/s supply of compressed air at 500 kP?f\; at. a
‘maximum temperature of 30°C, as shown in Fig.
P9.46. This air is to be supplied by installing a
compressor and afiercooler. Local ambient condi-
tions are 100 kPa, 20°C. Using an isentropic com-
pressor efficiency of 80%, determine the power
tequired to drive the compressor and the rate of
heat rejection in the aftercooler.
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