
Ducted or Shrouded Wind Turbines - History

Historical Perspective

Á Ducted Windmills in Middle East, 7th - 9th Century

Á First Concept in Finland, 1930

Á Resurfaced in late 1980s to mid-1990s 

Á Resurfaced in 2000 

Á Resurfaced in 2005 

Á Resurfaced in Airborne Units, 2007

Á Resurfaced in for Offshore by Japanese in 2010

Á Presently Limited to Small Wind Applications  

Á Ducted Turbine Companies in Five Continents

Á None have made any Headway



Ducted or Shrouded Wind Turbines

The world's oldest 

windmills in Middle 

East & still working! 
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Ducted or Shrouded Wind Turbines - Advantages

Benefits & Performance of Past Concepts 

I. Speed increase was proven

II. Power increase was demonstrated 

III. At small scale, outperformed traditional windmills

IV. Lower cut-in speed

V. 2X speed increase may result in 8X more power  

for the same rotor size



Ducted or Shrouded Wind Turbines - Disadvantages

Challenges with Past Concepts -1 

I. Duct & WTG were installed at the same location, 

the top of a tower

II. For speed increases more than 2X, duct becomes 

too expensive to manufacture, install, and turn in 

the direction of wind 

III. When scaling to utility scale, duct becomes too 

large to build, install, and operate

IV. There was very little benefit in terms of 

environment and wildlife, and influence on people



Ducted or Shrouded Wind Turbines - Disadvantages

Challenges with Past Concepts - 2 

V. Blade Pitch Control was still required

VI. O&M cost went up not down

VII. Land use & cost was not reduced

VIII. CAPEX was increased for the gain in performance

IX. The systems were limited to small wind 

applications

X. All in all, the business case could not be made



Omnidirectional INVELOX 

INVELOX –A New Concept for Ducted or Shrouded Wind Turbines



Benefits & Performance of INVELOX - 1 

1. Intake & WTG are decoupled 

2. Intake is installed on top and WTG on ground level 

3. Intake can be enlarged at a different rate than the 

turbine diameter

4. Speed increase of 10X or more is possible, this 

means significant increase in output power for the 

same size rotor

5. Speed control is possible

6. No Blade Pitch Control is required

INVELOX –Resolving Challenges of Past Ducted Concepts



Benefits & Performance of INVELOX - 2 

7. High speed increase (i.e., 10X) results in ultra low 

cut-in speed (i.e. 0.4 m/s = 0.90 mph if the 

traditional cut-in speed is 4 m/s)

8. No large rotating rotor on the top of the tower 

eliminates all environmental impacts, such as 

wildlife, bird migration, people, radar, etc. 

9. Multi-stage wind energy conversation systems 

become possible

10. Heavy WTG (more than 200 tons) removed from 

the top of a tower

INVELOX –Resolving Challenges of Past Ducted Concepts



Benefits & Performance of INVELOX - 3 

11. Having WTG at the ground level reduces O&M cost 

by 50%

12. 10X speed increase will result in significantly 

increase in mass flow.

13. Increased in mass flow will result in increased in 

output power

14. Ultra low cut-in speed allows capacity factor of 

70% up to 95% 

15. Speed Control results in operation even during 

high wind speed periods, thereby increasing AEP

INVELOX –Resolving Challenges of Past Ducted Concepts



Benefits & Performance of INVELOX - 4 

16. There are ample options for material selection

17. INVELOX can be combined with other sources of 

energy

18. Given the same capacity, INVELOX rotors can be 

1/4th to 1/6th of the conventional wind turbines 

19. Smaller turbine (or blade) size results in reduced 

cost of material, manufacturing, transportation, 

installation, balancing, and repairing. 

INVELOX –Resolving Challenges of Past Ducted Concepts



Benefits & Performance of INVELOX - 5 

20. Reducing CAPEX & OPEX while increased 

performance 

21. Lower OPEX is the result of less time required to 

access equipment because crew don't have to 

climb a tall tower, don't have to work around 

components to get at things enclosed in tight 

spaces, and all maintenance and repairs are done 

at the ground level

22. Ability to use "off-the-shelf" components 

(transformers, switches, materials, etc.)

INVELOX –Resolving Challenges of Past Ducted Concepts



Benefits & Performance of INVELOX - 6 

23. Ability to offer 1 to 3 turbines in a single tower

24. Increased power capacity by a factor of 1.6 when 

two turbines are installed

25. Increased power capacity y a factor of 2.2 when 

three turbines are installed

26. Offering near–zero downtime by 3-WTG system

INVELOX –Resolving Challenges of Past Ducted Concepts


