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Hydraulic turbines

= Action turbines
@ Pelton turbin
23 Reiffenstein turbine
Z3 Sfindex turbine
& Swift turbine
23 Segner turbine
* Zuppinger turbine
® Turgo turbine
@ Girard turbine
Z3 Hanel turbine
* Schwamkrug turbine
* Banki turbine

. Reaction turbines
X3 Kaplan
XS Thoman

* propeler

% Francis

® Fourneyron
* Jonval

XS Henschel-Jonval
@ Francis-Reiffenstein
* Dériaz
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Most utilized turbines
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Main parameters of turbine

« flow Q [m3/s]

= energy E [J/kg]

E=g*H
Bernouli equation E=F +E,+E,
L =0 z 4+ ‘.1) L

Eq = E; = konst Ei>E>



Turbine energy
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Dynamics of a liquid

a = de/dt
F=m.dc/dt=m.a
m=pV
F=m/dt . de
m/dt = p.Vidt= p.Q

F=p.Q.AC=p.Q.(C| - Cz) =F, - Fz
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blade grid




Action turbines
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Euler equation
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Reaction turbines
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Operation similarity

cr* =c1.2.E)"

50T

EE" ="y = [Dn(D'.n)' = (Dnny'y

n)= D.n.E'o"

0.0 =(DD"Y .nn=0.0,"=D . nny,"

On=Qmy . (D'.ny' = Q(D?.E*Sy!

n=n,.0,% = nDEYS [Q(D* E*y')3 < y oS 073



Specific rotation
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Distributor — sizing and
parameters



Specific parameters
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Suction tube

P2min =P3-Ap = p, - p.O,S(c;z - 042).7}5 -pgHs-Ap

Prmin(pg)" = H, - Hg - [0,5.(cy” - c;z).g"],r;,i -Ap(pg)' > H,

Hs < H, - H,

Hs < ]iA- G’,H

Hy =10 - h.900"

- [0,5.(cy* - c.z).g"]. s - Ap.(pg)”

ng (min™)

14

28

56

82

112

140

164

192

224

oy (1)

0,05

0,11

0,20

0,35

0,57

0,81

1,45

2,15




