
Challenge

Goals

Benefits

Shape optimization of water 
turbines

Department of Mathematics, Faculty of Applied Sciences, University of West
Bohemia in Pilsen (bastl@kma.zcu.cz)

TA03011157 Inovativní postupy pro zvyšování užitných vlastností
vodních turbín s využitím tvarové optimalizace založené
na moderních metodách geometrického modelování

To provide an automatic 
optimization tool for design of 
Kaplan and Francis turbines 
with high utility qualities.

 To increase efficiency of 
designed turbines in differ-
rent operating conditions.

 To reduce cavitation.
 To speed-up designing 

process for specific needs.

Parametric NURBS 
model of a Kaplan 
turbine

An automatic computational tool for
designing and optimization of Kaplan and 

Francis turbines

NURBS-BASED ISOGEOMETRIC
ANALYSIS FOR FLOW 

SIMULATION AND GRADIENT-
BASED OPTIMIZATION


