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Project Motivation 

ÅCO2 capture has a significant compression penalty 

- as high as 8 to 12%. 

ÅFinal pressure around 1,500 to 2,200 psia for 

pipeline transport or re-injection. 

ÅBased on a 400 MW coal plant, the typical flow rate 

is ~600,000 to 700,000 lbm/hr. 

ÅProject goal: Double-digit reduction of compression 

power for CO2 capture. 

ÅMany thermodynamic processes studied. 

ÅSeveral challenges with the application discussed. 



Project Overview 

ÅPhase I (Completed in 2007)  

ïPerform thermodynamic study to identify 

optimal compression schemes 

ÅPhase II (Completed in 2010) 

ïTest Rig testing of two concepts:   

ÅIsothermal compression (complete) 

ÅLiquid CO2 pumping (complete) 

ÅPhase III (Kicked off 2nd Qtr 2011) 

ïPilot scale compression plant 

ï55,000 lbm/hr 
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DOE PC Reference Case 

ÅOnly CO2 stream considered 

DOE/NETL report 401/110907 



Proposed Solution for Optimal Performance 

Optimal solution utilizes inter-stage cooling 
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Compression Technology Options for Waste CO2 Streams 

 Conventional 

"Option A" 

Isothermal  

Semi-Isothermal 

"Option C.7" 
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Challenges:  High Reliability 

Å Integrally geared can achieve near 
isothermal compression  

Å Can contain up to 12 bearings, 10 gas 
seals plus gearbox 

Å Typically driven by electric motor 

Å Impellers spin at different rates 

ï Maintain optimum flow coef. 

Integrally Geared  

Isothermal Compressor 

Single-Shaft Multi-stage  

Centrifugal Compressor 

Å Multi-stage centrifugal proven reliable 

and used in many critical service 

applications currently (oil refining, LNG 

production, etc.) 

Å Fewer bearings and seals  

ï (4 brgs & seals for 2 body train) 

Å Can be direct driven by steam turbine 

Courtesy of MAN 

Courtesy of Dresser-Rand 
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Phase 2 Project Goals 

ÅDevelop internally cooled  compressor stage 

that: 

ïProvides performance of an integrally geared 

compressor 

ïHas the reliability of a in-line centrifugal 

compressor 

ïReduces the overall footprint of the package 

ïHas less pressure drop than a external 

intercooler 

ÅPerform qualification testing of a refrigerated 

liquid CO2 pump 
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Internally Cooled Compressor Concept 

ÅInvestigate an 

internally-cooled 

compressor concept. 

ïRed - CO2 flow path 

through compressor 

stage 

ïBlue - Liquid cooling in 

the diaphragm 

ïGrey - Solid 

Courtesy of Dresser-Rand 
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Conjugate Heat Transfer CFD Model 

ÅPredicted temperature in return channel with 

and without internal cooling. 

Without Heat Transfer With Heat Transfer 


