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7. lecture VVE



Hydraulic engines

= potential energy
= kinetic energy
= potential + kinetic




Historical hydraulic engines

= Archimedes spiral
= watercolumn engine
= water spiral

= water trompa

= water trkac

= Savonius turbine

= Tesla turbine

= Setur turbine

= Schneiderova hydrodynamic engine
= STO oscilator

- Linear Pelton




Archimedes spiral
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Archimedes spiral — MVE Kacerovsky mlyn

Typ vodniho motoru Plnéni stroje — hitnost [%]

10 20 30 40 50 60 70 80 90 100
Archimédiiv §roub 25 74 77 79 82 82 83 83 84 85
Kaplanova turbina 15 70 85 88 90 90 90 90 88 85
Francisova turbina - - 15 58 72 78 82 82 82 80
Bankiho turbina — 40 60 68 72 74 75 74 72 70
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Water column engine

= 1749, Karol Hell (Slovensko)




Water spiral

Prumeér spiraly:

D[m]=2xHq[m]/ Z[ks]

Dopravované mnoZstvi:

S [mm 2] = 0,785 x DN 2 [mm]

s[m]=12xD[m]
n [ot./min] =57/ D [m]

q [Itr/min] = s [m] x n [ot./min] x § [mm 2]/ 1000

e D - stiedni primér spiraly [metry]

* H ;- vytlaina vyska [metry]

* h 2 - rozdil hiadin v zavitu [metry]

o Z - pocet zaviti [ks]

¢ q 1 - vytlatené mnozstvi vody [Itr./min_]

¢ n - pocet otacek [ot./min ]

e s - draha vstup. konce trubky pod hladinou [m]
* DN - svétlost trubky [mm]

« S - plocha vnitf otv.trubky [mm 2 ]



Water trompa




Water trkac

= 1796 - Joseph Michel Montgolfier




Savonius turbine

= 1922 - Sigurd Johannes Savonius




Tesla turbine

1913 — Nikola Tesla

Ci[mvsec]= 0,5 x ‘ 19,62 x H[m]

uy[risec] = 0,5 x c’[m.-'sec.]
u[rvsec] = ¢ misec ] = {[mssec)]
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.. spad [m]
.. pritok [itr./sec ]
.. vnéjsi pramér obézného kola [mm]

_. vnitini pramér obé&zného kola [mm]

- vstupni rychlost vody [m/sec._] (na obr. se nejedn o Zadny otvor ve skfini)
vystupni rychlost vody [m/sec ]
. obvodova rychlost na piméru D [m/sec ]

. obvodova rychlost na priméru d [m/sec ]

. Sifka obézného kola [mm]







Setur turbine

= 1994 — Miroslav Sedlacek (patent)

tangencidlni pfivod

gumovd koule

driha bodu na obvodu koule







Schneider hydrodynamic engine

= 1982 — Daniel Schneider (California)




Natel Schneider linear hydroengine (SLH)

= Natel Energy Inc.
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SLH-10 SLH-50 SLH-100
at 4 m head: at 4 m head: at 4 m head:
106 kW, 129 cfs, 153 rpm 212 kW, 258 cfs, 109 rpm




Buckey Pilot Plant

= 2010 — Buckey (Arizona)

= Turlock irrigation canal
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STO oscilator




Linear Pelton

= 2017 — Natel Energy






