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The following slides show the conceptual design 
method and compares the compressor to literature  

Background and design process 
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Aungier: Covered Impeller

Aungier: Open Impeller

Preliminary design and comparisons 

 

Overall layout & comparison with literature 
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The goal of this work is to conceptually design a 
compressor to couple with the turbine train 
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Experience charts and a meanline tool are used to 
design the compressor and recompressor 

• Experience-based method for 1 stage 

• Specific speed + efficiency chart to 

calculate impeller diameter 

• Correlations for hub diameter and 

axial spacing 

Balje Method 

• Euler turbomachinery equations 

• Loss models 

COMPAL Design Tool 

• No. of stages 

• Impeller & hub diameter 

• Axial spacing 

• No. of stages 

• Impeller & hub diameter 

• Axial spacing 

• Efficiency 

• Off-design performance 

Final multi-stage radial 

compressor/recompressor 

Thermodynamic cycle 
modeling 

Preliminary multi-stage radial 

compressor/recompressor 
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The Balje experience chart is adapted to develop a 
multi-stage compressor concept design 

𝑁𝑠 =
𝑁 𝑄

∆ℎ3/4
 

𝐷𝑠 =
𝐷∆ℎ1/4

𝑄
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The number of compressor stages  
was selected by both efficiency and shaft L/D 
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Aungier: Covered Impeller

Aungier: Open Impeller

The polytropic efficiency from the meanline tool 
agreed with the Balje method and experience  
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Aungier: Covered Impeller

Aungier: Open Impeller

The polytropic head from the meanline tool and the 
Balje method were less than experience  



9 / 
sCO2 Symposium 2016, San Antonio, TX 

4/4/2016 

GE Public Class 1 

The meanline tool was used to generate off-design 
estimates of the compressor performance 
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Axial sizing based on impeller stages size, 

bearings, seals, balance piston 

The conceptual layout is back-to-back with a 4 stage 
recompressor and 2 stage main compressor 
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Compressor rotordynamic analysis 

• Analysis performed using XLTRC code on two rotor lengths: nominal and 15% 

longer, and two bearing configurations 
 

• Nominal rotor, stiff bearings – unacceptable configuration due to insufficient 
separation margins 
 

• Long rotor, stiff bearings – acceptable configuration 
 

• Nominal rotor, soft-mounted bearings – acceptable rotordynamics 

 
Soft-mounted bearings, squeeze film damper and hole-pattern balance piston is 

the recommended configuration 
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Literature Review: Compressors 
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Literature Review: Turbines 
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Summary and Conclusions 

Compressor/Recompressor 

2-stage main compressor, 4-stage recompressor, 3600 rpm 

Single casing, back-to-back configuration is feasible 

 

Overall, a thermodynamic cycle with 51.9% cycle efficiency 

Reheat cycle with recompression for 450 MW net electric output 

Concept designs for turbines 

Concept designs for compressor/recompressor 

 

 

 

 


