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9-29 ex
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A steam power plant runs on a 
reheat cycle and produces 80 
MW.  The  turbine inlet  
conditions are 10 MPA , 500 C 
and 1 MPA, 500 C.  The 
condenser operates at 10 kPa.  
The efficiency of the  turbines is 
80%. The efficiency of the pump 
is 95%.  Determine: 
a)  the turbine exit conditions    
b) the cycle efficiency and 
c) the mass flow rate of the         
steam.
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A steam power plant runs on a reheat
cycle and produces 80 MW.  The  turbine
inlet  conditions are 10 MPA , 500 C and 1 MPA,
500 C.  The condenser operates at 10 kPa.  
The efficiency of the  turbines is 80%. The 
efficiency of the pump is 95%.  Determine: 
a)  the turbine exit conditions, b) the cycle
efficiency and c) the mass flow rate 
of the steam.
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EES Model
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A steam power plant runs on a regenerative cycle and produces 80 MW.  The  turbine

inlet  conditions are 10 MPA , 550 C.  Steam is extracted at .8 MPA to feed an open feed

water heater the rest is reheated to 500 C. The condenser operates at 10 kPa.  

The efficiency of the  turbines is 100%. The efficiency of the pump is 100%.  Determine: 

a)  the turbine exit conditions, b) the cycle efficiency and c) the mass flow rate 

of the steam.
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A steam power plant runs on a regenerative
cycle and produces 80 MW.  The  turbine
inlet  conditions are 10 MPA , 550 C.  Steam
is extracted at .8 MPA to feed an open feed
water heater the rest is reheated to 500 C.

The condenser operates at 10 kPa.  
The efficiency of the  turbines is 100%. The 
efficiency of the pump is 100%.  Determine: 
a)  the turbine exit conditions, b) the cycle
efficiency and c) the mass flow rate 
of the steam.
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Regenerative, Reheat Rankine Cycle similar to Figure 8-12, page 374
2 high pressure feed water heaters, 2 low pressure feed water heaters
1 open feed water heater, 1 stage of reheat 
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OPEN CYCLE ANALYSIS TOOL KIT
1.  Properties

Ideal Gas
Gas Tables
Fluid Properties- steam, refrigerant tables

2.  Processes
3.  Energy Balances (First Law)
4.  Component Performance

Turbine Efficiency
Compressor Efficiency
Heat Exchanger Effectiveness
Approach Temperature

5.  Cycle Performance
Cycle Efficiency
Carnot Efficiency 
Cycle COP
Carnot COP
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2.PROCESSES
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4. COMPONENT PERFORMANCE
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5.  CYCLE PERFORMANCE
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