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6.59

A small turbine, shown in Fig. P6.53, is operated at
part load by throttling a 0.25-kg/s steam supply at
1.4 MPa and 250°C dowan to 1.1 MPa before it en-
ters the turbine, and the exhaust is at 10 kPa. If the
turbine produces 110 kW, find the exhaust temper-
ature (and quality if saturated).

An air compressor takes in air at 100 kPa and
17°C, and detivers it at 1 MPa and 600 K to a con-
stant-pressure cooler, which the air exits at 300 K
(see Fig. P6.59). Find the specific compressor work
and the specific heat transfer in the cooler.

6.80 Two steady flows of air enter 2 control volume,

shown in Fig. P6.80. One is 0.025 kg/s of flow at
350 kPa, 150°C (state 1), and the other enters at
450 kPa, 15°C (state 2). A single flow exits at 100
kPa, —40°C (state 3). The control volume rejects
1 kW of heat to the surroundings and produces
4 kW of power output. Neglect kinetic energies
and determine the mass flow rate at state 2.

6.104 A gas turbine set-up to produce power during peak

demand is shown in Fig. P6.104. The turbine pro-
vides power to the air compressor and the electric
generator. If the electric generator should provide
5 MW what is the needed air flow at state 1 and
the combustion heat transfer between states 2 and
37 The states are

1. 90 kPa, 290 K
2. 900 kPa, 560 K.
3. 900 kPa, 1400 K
4. 100 kPa, 850 K

6.105 A proposal is made to usc 2 geothermal supply

of hot water to operate a steam turbine, as shown
in Fig. P6.105. The high-pressure water at 1.5
MPa and 180°C is throttled into a flash evapora-
tor chamber, which forms liquid and vapor at a
Iower pressure of 40 kPa. The liquid is discarded
while the saturated vapor feeds the turbine and
exils at 10 kPa with a 90% quality. If the turbine
should produce 1 MW, find the required mass
flow rate of hot geothermal water in kilograms
per hour.

6.106 An R-12 heat pump cycle shown in Fig. P6.106

has an R-12 flow rate of 0.05 ke/s with 4 kW into
the compressor. The following data are given:

State 1 2 3 4 5 6

P, kPa 1250 1230 1200 3200 300 290
T.°C 120 110 45 0 5
hWkg 260 253 79.7 188 191

Calculate the heat transfer from the compres-
sor, the heat transfer from the R-12 in the con-
denser, and the heat transfer to the R-12 in the
evaporator.
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