
Impact of initial parameters on EF of the steam turbine  equipment 

(CONCLUSIONS) 

А. Increased initial temperature: 

- causes increase in ηt 

- effects ηoi 
(as: - - the final degree of moisture decreases, 

hence, moisture-related losses in the last 

stages of the turbine are reduced) 

+ 

However: There is a limit on the 

initial temperature in terms 

of  mechano-caloric 

properties of advanced 

materials and their cost. 

B. Increased initial pressure: 

- has maximum value ηt 

- has a negative effect on ηoi 
(as: -   - the final degree of moisture grows, hence, 

moisture-related losses in the last stages of the 

turbine increase) 

+? 
Considering the current state and 

techniques to compensate for the 

negative impact: 

- at available initial temperatures, modern energy cannot 

provide the initial pressure to ensure maximum ηt 

- negative effect caused by  increase in the final moisture 

can be eliminated through reheating stage 



Impact of steam reheating on EF of the steam 

turbine 

 

Steam reheating in the steam turbine was originally  used as a technique to control the 

exceeding level of final humidity.  



1. Schematic diagram and cycle of the turbine with the reheating stage 
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The schematic diagram shows the so-called fired steam reheating 

R – reheater 

“cold" line of reheating 

"hot" line of reheating 

HPS – high-pressure section 

LPS – low-pressure section 
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lц – process bc+de-af   

lo – process bk-af   

lΔ – process de-ck  

qTE – process ab+cd   

qo – process ab 

qΔ – process cd 
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2. Impact of reheating on the cycle economy  
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Turbine cycle with reheating stage – abcdefa. 

Divide this cycle into two parts: 

The EF of the cycle with  the reheating  stage is: 
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 – EF of the additional cycle  



сПП безПП сПП

t t t о

безПП

t о

   


 

 
 

1

1

сПП Э
t о

о
Э

А

А

 









1
1

1

Э

о
Э

А

А





 

 1

о
Э Э

о
Э

А А

А



















1

1

о

о

ЭА




















The numerator  determines the sign of the δη value. 

if: А. ηΔ > ηo (          positive numerator ) 
𝜂о

𝜂𝛥
<1, 𝛿𝜂>0 

В. ηΔ < ηo (          negative numerator) 
𝜂о

𝜂𝛥
>1, 𝛿𝜂 <0 

С. ηΔ = ηo (           numerator equals zero) 
𝜂о

𝜂𝛥
=1, 𝛿𝜂=0 
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3. Available heat drop and the final dryness factor in the steam turbine with 

the reheating stage 
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ППH - Increase in the available heat drop of the 

turbine with the reheating stage versus that of 

the turbine without the reheating stage, the 

initial parameters and final pressure being equal 


