
         

         

Centrifugal Compressor: Movable Return Channel Vane 
 

Overview 
 

The project involves the redesign of a system that will allow the trailing edge of the diaphragm 
vane to rotate and impart a tangential swirl on the gas stream through the vane passage. To 
accomplish this task, the tail ends of the small vanes will be required to rotate 30 degrees in both the 
clockwise and counter-clockwise directions. In addition, the device must be designed to limit leakage of 
gas to the atmosphere through the use of proper sealing. Finally, the proposed changes must not 
drastically increase the axial space required within the return vane. This must all be accomplished while 
assuring the system to meet its usual lifetime requirements which is 5-20 years. The overall purpose of 
this project is to reduce power consumption. 
 

Objectives 
The team’s objective was to redesign the trailing edge of the diaphragm vane without increasing the 
axial space. We used SOLIDWORKS to come up with a prototype showing the new mechanism to 
address the challenges mentioned. 
 

Approach 
 The team decided to develop a planetary gear to be able to rotate the trailing edge of the 

diaphragm vane 

 A patent published by Dresser Rand in 2009 was used as a starting point 

 The team visited the facility located in Olean, NY to gain familiarity 
with the project and to see the outcomes of the previous 
achievements made for this project. 

 There was no simulation utilized, the main challenge to overcome 
was to scale down the model 

 CAD models were created to design the new mechanism. The 
pictures located to the right show the final mechanism created to 
address the project objective. 

 A 3D printed prototype was created, to show how the innovative 
design works. An Alpha 1 & 2 and Beta prototype were created to 
improve the accuracy of the mechanism. A sealing method for the 
activating mechanism was also designed. 

 

Outcomes 
The outcomes for this project were the following: 
 

 This advanced mechanism can reduce compressor input power, 
with operational and financial benefits accruing to the customer 

 The new mechanism did not require axial space increments 

 Only ¼ of the planetary gear was created with the purpose of 
demonstrating the new mechanism 

 Based on the sponsor feedback this new mechanism could be 
considered as a valid solution and might be implemented in the future 

 


