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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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1.  Problem Statement
Carbon dioxide is contained in a cylinder

with a piston.  The carbon dioxide is compressed
with heat removal from T1,p1 to T2,p2.  The gas
is then heated from T2, p2 to T3, p3 at constant 
volume and then expanded without heat transfer to 
the original state point.

2.  Schematic

3. Select Thermodynamic System
open - closed - control volume

a closed thermodynamic system
composed to the mass of carbon
dioxide in the cylinder

4. Property Diagram
state points - processes - cycle

T1,p1

T3,p3

T2,p2

5. Property Determination

T2,p2

1   2   3     
T       
p
v
u
h
s

p

v

p

v

6. Laws of Thermodynamics
Q=?       W=?   E=?   material flows=?

2CO

Thermodynamic Problem Solving Technique

QW

Q
W

Concepts
System
Properties
State Point
Process
Cycle


