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Eolic engines



Eolic engines

•drag principle
•farmer wheel (15 – 30 %)

•rotor Savonius (10 – 20 %)

•lift principle
•propeller (45 – 48 %)

•rotor Darrieus (38 – 48 %)

•wind wheel (20 – 30 %)

•Halladay turbine (20 – 43 %)

•turbine Eclipse (25 – 45 %)

•wind mill (15 – 30 %)



Drag principle

•drag force



Rotor Savonius













Lift principle

•lift force

•J. Smeaton (1724-1792)
•cL=0,28 (cp)

•smeaton coefficient



Wind mill









Halladay turbine
1854 – Daniel Halladay (Vermont)



Mlýn Ruprechtov
1873 – wind wheel

Wágner, Čtvrtníček, Gottwald

1884 – Halladay turbine

Wágner

1995 - renovation



Farmer wheel



n-blade propeller





Rotating wing



Aerodynamical forces



Optimal values - profile



Aerodynamical similarity



Blade element



Forces of propeller
•axial force

•tangential force



Recalculations and similarity



Profile features



Blade calculations















Power characteristics







Rotor Darrieus



EOLE VAWT
Cap Chat, QC
coast of St. Lawrence gulf

project 4,2 MW
Supposed production 15 GWh/rok
Axor Ltd.

finished:
1987 - 4,2 MW



EOLE 4,2 MW
vertical axis - type Darrieus
auxiliary start
height 110m
diameter 60m
basement 10m
rigging cables
DC generator
DC/AC inverter

1. multi MW
1. without gearbox
1. variable speed
1. with invereter









Magnus effect





Wind oscillator




