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Consider the simple steam power plant, as shown in Fig. B The following dats am

for such a power plant.
Terriparature

Location Pressure or Quality
Leaving bailer 2.0 MPa 3000
Entering turhine 1.9 MPa 250°C
Leaving turbine,

entering condenser 15 kPa S0
Leaving condenser,

entering pump i4 kPa 45°C
Pump work = 4 kl'kg

Determine the following quantities per kilogram flowing through the unit.

1. Heat transfer in line between boiler and turbine.,

2. Turbine work.

3. Heat transfer in condenser.
d. Heat transfer in boiler.

FIGURE A. Simplc stcam power plant.
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(El@ 1-> Steam at a pressure of 1.4 MPa, 300°C is flowing in a pipe, Fig. B. Connected to this

pipe through a valve is an evacuated tank. The valve is opened and the tank fills with
steam until the pressure is 1.4 MPa, and then the valve is closed, The process takes
place adiabatically and kinetic encrgies and potential energies are negligible. Determine
the final temperature of the steam.

FIGURE B. Flow into an evacuated
vessél——rcontrol volume analygis.
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Congider a regenerative cycle using steam as the working fluid. Steam Jeaves the boiler
and enters the turbine at 4 MPa, 400°C. After expansion to 400 kPa, some of the steam
15 extracted from the turbine for the purpose of heating the feedwater in an open feed-
water heater. The pressure in the feedwater heater is 400 kPa and the water leaving it is

saturated liquid at 400 kPa. The steam not extracted expands to 10 kPa. Determine the
cycle efficiency.

P2
f/

.hm

—

B ===
e et ks
u

W
- (1) (1 -m,) kg
Wpi
FIGURE £, Regenerative cycle with open feedwater heater.
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|m'LLf.> In an air-standard Brayion cycle the air enters the compressor at 0.1 MPa, 15°C. The
pressure leaving the compressor is 1.0 MPa, and the maximum temperature in the cycle
2 is 1100°C. Determine
35,
1. The pressure and temperature at each point in the cycle
2. The compressor work, turbine work, and cycle cfficiency
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