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Fast S-shape CFX Method
S-shape calcula�on �me reduc�on 
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ADVANTAGES

 Pump-turbine runner design       

Runner comparison 
and classifica�on

Faster S-shape
es�ma�on

TECHNOLOGY DESCRIPTION

Money saving 

In a previous PhD, an ANSYS CFX method was developed to calculate 
the S-shape of a pump-turbine with very high accuracy. This method 
is s�ll too expensive in computa�on �me and in costs. At the end of 
the PhD, an S-shape was calculated in 36 days using 2 CFX licenses, 
and 2x32 cores. In order to dras�cally decrease this computa�onal 
�me, new efforts have been performed. 

Using the same efficient physical models, a fast numerical method has 
been developed to compute the S-shape of pump-turbine designs. 
This method uses criteria based on flow parameters calculated from 
steady CFX calcula�ons which require rela�vely few computa�onal 
resources. These criteria make it possible to correctly select the 
posi�on of certain important opera�ng points in the S-shape, such as 
the point of maximum reduced speed n11. Then the selected points 
are calculated thanks to the adequate unsteady simula�ons, making it 
possible to get the accurate posi�on of the characteris�c. 
Computa�onal �me is op�mised and unsteady CFX simula�ons are 
only focused on the essen�al opera�ng points of the S-shape. 
Compared to the complete unsteady calcula�on approach, the 
differences between simula�ons and experimental results increase 
slightly but s�ll allow for all rela�ve studies. 
 
With this new method, the �me needed to es�mate the S-shape is 
divided by around 3. A quick comparison between different hydraulic 
designs (runner, guide vanes, etc.) is now possible before the scaled 
model tests in order to pre-select the design with the least 
pronounced S-shape. Finally, to further op�mise �me, the method has 
been automated with a user interface so�ware (Scilab).

User Interface Sofware
Technical reports
Technical training upon request
 


