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Dresser-Rand 1:  LNG Test Rig Movable LSD Vanes 

Overview 
Stationary low-solidity diffuser vanes are able to provide a way to achieve high static pressure 
build up over a wide operating envelope.  These vanes are set at a certain angle relative to a 
radial line from the compressor’s center.  

 
Objectives 
To develop a system of movable low solidity diffuser (LSD) vanes which can easily be incorporated into current 
test rigs for centrifugal gas compressors.  The system must be durable and precise.  This includes a CAD model 
and a physical working prototype of the system 

 

Approach 

 Our team started the project by doing an extensive study on LSD vanes and current developments. 

 After communicating with Dresser-Rand and visiting the production plant the team was able to develop list of 
customer needs and specifications.   

 The team researched a wide variety of movable diffuser vanes and different actuating mechanisms. 

 A detailed patent search was done to identify existing ideas that would help in the process of the concept 
generation and concept selection. 

 Three possible concept designs were developed based on the given specifications.  

 Using a concept selection process, a hybrid design that that would best fit the generated specifications was 
chosen. 

 This design will enable the vanes to be rotated to a variety of positions while maintaining a durable vane and 

the integrity of the LSD vane specifications given to the Dresser-Rand team by the sponsor.  

 A CAD model (as shown at the bottom) was constructed using given parameters and calculated 
dimensions. 

 Using Solidworks, FEA analysis was done to find the 

impact of the fluid flow on the movable diffuser vanes. 
 An alpha prototype that shows the movement of the 

diffuser vanes was developed and built to scale. 
 The team was able demonstrate the vanes can rotate as 

expected and can sustain movement for larger fluid 

flow. 
 

Outcomes: 

 Having a moveable diffuser vane system would increase the 
efficiency of a centrifugal compressor by about 1%.  

 The sponsor’s products could save about $30,000 annually 
as a result of this project in operating cost. 

 The production of the system is cost effective, in which the 
actual size prototype can be built for under $900. 

 The design is compact and utilizes few parts for ease of 
assembly.  

Figure 1, CAD model of final design 
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