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2.5. Regenerative feedwater heating (RFWH) 
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2.5.1. Impact of RFWH on the efficiency of ST 

Internal turbine power without RFWH: 

Heat supplied to the turbine without RFWH : 

Internal turbine power with RFWH: 

Heat supplied to the turbine with RFWH: 
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Flowchart of the  multistage 

RFWH (with mixing preheaters) 
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Why does steam flow into the preheater? 

Пn: tsn>tsк 
Due to heat transfer steam is 

condensed to allow space for 

steam from the turbine 
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B. Impact of RFWH  on the efficiency of ST 
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* ** 

The comparison of formulas * and ** does not allow us to determine unambiguously  the effect of 

RHWH on the ST efficiency (as both the numerator and denominator in formula ** are smaller than 

those in formula *).  

if RFWH increases the ST efficiency, this is due to the reduced heat loss in the 

condenser  caused by the reduced steam flow to the condenser. 

But 

Absolute internal EF is considered to be an 

indicator of efficiency 
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By definition, an absolute internal EF: 
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 0 j jh h H  - heat drop of the steam of the  j-th 

extraction  

 0 к кh h H  - heat drop of the steam flowing to the 

condenser 
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li – internal work 

For the turbine equipment with RFWH: 

EF: 

Internal work: 



0

R

ТE пвq h h 

0 0 0

1

1 ;
n

к j

j

h h h 


 
    

 


1

n

пв к к j j

j

h h h 


 

   0 0 0

1 1 1

n n n
R

ТE к j к к j j к j j

j j j

q h h h h h h h     
  

 
         

 
  

1

n
R

ТE к ТE j j

j

q q H 


 

R
к к j jR

R

ТУ к ТУ j j

H Hl

q q H

 


 


 






1

1

j j

к к к к

j jк ТУ

к ТУ

H

H H

Hq

q



 















кh

tпв=tв1 

α2 α(n-1) αn 

αк 

кh

αк 

α1 nh
( 1)nh 2h1h

пвh

=1 

Supplied heat: 

EF: 
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The numerator  is greater than the denominator as η<1. 

hence, the fraction is >1. 

In this case ηR > η,  if АЭR > 0.  

δηR >0, as η<1,  if АЭR > 0.  

If not (if АЭR = 0) δηR = 0.  

Relative change in EF: 



What is the range of temperature variation of  in the turbine cycle? water  
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Water temperature in the turbine cycle changes within the 

range from the saturation temperature at the condenser 
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2.5.2. Effect of the feed water temperature and the number of stages on the 

RFWH effectiveness 
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