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Water wheel



Low water - water wheel







Upper water – water wheel





Reverse motion water wheel



Belik (valach)



Poncelet wheel
■ 1826 – Jean Poncelet



Bozek wheel
■ 1865 – Romuald Božek (syn Josefa Božka)



Middle water – water wheel



Hydraulic turbines

■ Action turbines
❖ Pelton turbin
❖ Reiffenstein turbine
❖ Sfindex turbine
❖ Swift turbine
❖ Segner turbine
❖ Zuppinger turbine
❖ Turgo turbine
❖ Girard turbine
❖ Hänel turbine
❖ Schwamkrug turbine
❖ Bánki turbine

■ Reaction turbines
❖ Kaplan
❖ Thoman
❖ propeler
❖ Francis
❖ Fourneyron
❖ Jonval
❖ Henschel-Jonval
❖ Francis-Reiffenstein
❖ Dériaz



Characteristics of turbines

■ centrifugal
■ centripetal
■ axial
■ radial axial
■ diagonal



Classification of turbines



Most common turbines

■ Francis
■ Dériaz
■ Kaplan
■ Pelton
■ Bánki













Theory of water turbines

■ energy
❖ potential Ez
❖ pressure Ep
❖ kinetic Ev

■ ideal flow
❖ Bernouli equation



Action turbines



Reaction turbines



Euler equation



Energy balance



Similarity of turbines




