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Advanced Cooled Compressor Diaphragms 

 
Overview 
The compression of CO2 gas in the Carbon Capture and Sequestration (CCS) 
industry consumes 10-12% of a power plant’s total output.  Dresser-Rand’s 
proposed solution is to develop an advanced compressor that is cooled by 
circulating water through its diaphragm (isothermal compression instead of 
isentropic).  This hollow diaphragm has to withstand the same pressure differentials that the current 
diaphragms experience.  Therefore, the diaphragm design needed to be strengthened structurally while 
maximizing the heat transfer area between the water and the CO2 gas. 
 

Objectives 
The goal of this theoretical study was to strengthen the advanced diaphragm design with fixtures such 
as structural supports and gussets.  The design would then be tested to comply with deflection and 
stress limits using Finite Element Analysis (FEA) and the given boundary conditions as stated by 
Dresser-Rand. 
 

Approach 
 An iterative approach was employed where the design would be altered and then tested 

 Results of each test gave feedback to the design alterations employed in the previous run 

 Design modifications were made in SolidWorks for its user-friendly drawing interface 

 Design was then tested in ANSYS for its FEA calculational capabilities 

 Boundary conditions and specific pressures were applied to faces as provided by Dresser-Rand 

 Results of each ANSYS run included deflection and principle stresses 

 Material for advanced compressor was to be an Aluminum alloy to be chosen at a future date 

 Essentially, the goal of the ANSYS runs was to reduce the max stress to within an average yield 
strength over a range of several Aluminum alloys 

 

Outcomes 
 
 Max stress in optimum  design was 

reduced to about 52 ksi 
 

 Recommended Aluminum alloy for 
diaphragm would be Al 2011-T3 

 

 Determined that gussets did NOT aid 
in strengthening the diaphragm 

 

 Dresser-Rand will use this study in 
future efforts to make this advanced 
cooled compressor a reality in the 
CCS industry 

 


