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A Pressure Controlled Wind Turbine 

Enhancement System 

5 Field of the invention 

This invention relates to a pressure controlled wind turbine enhancement system which can 

be integrated with new wind turbines or retrofitted to existing wind turbines. The design 

uses a modified shroud, located directly upstream of a wind turbine. The use of a modified 

10 shroud augments the airflow directed past the blades of the turbine in a manner which 

provides improved power output from the turbine. 

Background of the invention 

15 

In today's environment of global warming and environmental awareness, renewable energy 

is becoming more and more important, with wind turbines, both on and off shore, being the 

most well-established form of renewable energy. While turbines have proven a viable 

option for generating electricity, they do have their limitations. One of the main issues with 

20 wind turbines is a phenomenon known as the "Betz limit" which determines the maximum 

limit of a wind turbine's performance. This results from a pressure drop across the rotor of 

the turbine in which the air directly behind the blades is at sub-atmospheric pressure and the 

air directly in front of the blades is at greater than atmospheric pressure. This elevated 

pressure in front of the turbine deflects some of the wind or upstream air around the turbine, 

25 thus putting a limit on the amount of work which can be extracted by the turbine. 

However, this Betz limit is rarely reached in most wind turbines, due to fluctuating wind 

velocities, which is another drawback when using wind turbines. Wind velocity cannot be 

guaranteed, and therefore the power generated by wind turbines is inconsistent, and this 

30 obviously creates issues when supplying electricity for consumption. As a result it is 

normally necessary to carefully select the site at which wind turbines are located, choosing 

sites in areas having higher prevailing wind velocities, and also generally choosing sites of 

moderate elevation. It is also preferable to have the blades of the turbine located at a certain 
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height off the ground, as wind velocity is generally higher at altitude as a result of the drag 

experienced at ground level and the lower viscosity of the air at height. Regardless of the 

height however, in airflow over solid bodies such as turbine blades, turbulence is responsible 

for increased drag and heat transfer. Thus in such applications, and in this case wind 

5 turbines, the greater the turbulence of the air or "wind" flowing over the blades, the less 

efficient the transfer of energy from the wind to the turbine blades. 

Summary of the invention 

10 

According to the present invention there is provided a pressure controlled wind turbine 

enhancement system comprising a shroud comprising at least first and second sections 

separated from one another by a gap. 

15 Preferably, the gap extends around substantially the full circumference of the shroud. 

Preferably, the gap extends in a substantially radial direction. 

Preferably, the shroud comprises three or more sections each separated from adjacent 

20 sections by a respective gap. 

Preferably, the system comprises a support securing the first and second sections relative to 

one another. 

25 Preferably, the support comprises a substantially circular array of struts extending between 

and secured to, the first and second sections of the shroud. 

Preferably, each section of the shroud is substantially conical is shape. 

30 Preferably, the first section has a steeper taper than the second section. 

Preferably, the system comprises pressure release means operable to vary the air pressure 

within the shroud. 
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Preferably, the pressure release means comprises one or more apertures in the shroud. 

Preferably, the pressure release means comprises one or more flaps provided about a 

5 corresponding aperture in a wall of the shroud, the or each flap being displaceable between a 

closed position occluding the aperture and an open position exposing the aperture. 

Preferably, the or each flap is displaceable, in use, from the closed position upon a threshold 

pressure being reached within the shroud. 

10 

Preferably, each flap is biased towards the closed position. 

Preferably, each flap is spring biased. 

15 Preferably, the system comprises a base on which the shroud is mounted. 

Preferably, the shroud is pivotable on or with the base. 

Preferably, the base comprises a platform to which a wind turbine is mountable. 

20 

Preferably, the system comprises guide means adapted to displace the system to face into the 

wind. 

Preferably, the system comprises one or more nozzles mounted about the shroud and 

25 operable to inject air into the airflow within and/or about the shroud. 

Preferably, the base comprises ducting for supplying air to the one or more nozzles. 

Preferably, the one or more nozzles are formed integrally with the base. 

30 

Preferably, the system is adapted to be mounted to the exhaust of an existing air 

conditioning system. 
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Preferably, the system comprises a wind turbine with which the shroud is integrally formed. 

Brief description of the drawings 

5 

Figure 1 illustrates a front perspective view of a pressure controlled wind turbine 

enhancement system according to the present invention, in the absence of a wind turbine; 

Figure 2 illustrates a side elevation of the pressure controlled wind turbine enhancement 

10 system of Figure 1; and 

Figure 3 illustrates a front elevation of the pressure controlled wind turbine enhancement 

system of Figures 1 and 2. 

15 

Detailed description of the drawings 

Referring now to the accompanying drawings there is illustrated a pressure controlled wind 

turbine enhancement system, generally indicated as 10, which is adapted to augment the 

20 velocity and/or profile of the air flow past an otherwise conventional wind turbine (not 

shown) in order to improve the power output of said turbine. It will be appreciated from the 

following description of the drawings, that the enhancement system 10 may be retro fitted to 

an existing wind turbine, or may be formed integrally with a new wind turbine. 

25 The enhancement system 10 comprises a substantially conical shroud 12 open at either end, 

and mounted, in the preferred embodiment illustrated, to a base 14 on which the shroud 12 

can rotate in order to track the prevailing wind, as will be described in detail hereinafter. 

The shroud 12 is comprised of a first section 16 and a second section 18 separated from one 

30 another by a circumferentially extending gap 20. It is also envisaged that additional sections 

(not shown) may be provided, with each section then being separated from adjacent sections 

by a respective gap (not shown). The gap 20, in the embodiment illustrated, extends in a 
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direction substantially parallel to a longitudinal axis of the shroud 12, although alternative 

orientations are also envisaged. 

In the embodiment illustrated the first and second sections 16, 18 are secured relative to one 

5 another by a support in the form of circular array of struts 22 extending across the gap 20 

between the first and second section 16, 18 and secured thereto. The shroud 12 is then itself 

secured to the base 14 by a number of ties 24 extending from a position adjacent the top of 

the base 14, outwardly to be fixed to the shroud 12, with the same arrangement being 

provided at the bottom of the shroud 12. The shroud 12 is also preferably reinforced by the 

10 provision of a number of reinforcing rings 26 circumscribing both the first and second 

sections 16, 18. These may be of metal or any other suitable material. The shroud 12 itself 

may also be formed from any suitable material, for example sheet metal, fibreglass, carbon 

fibre or the like. It will be appreciated that the construction of the shroud 12, as well as the 

method of securing same to the base 14, could be varied once the underlying functionality, 

15 as provided by the gap 20 separating the first and second sections 16, 18, is maintained. 

The enhancement system 10 further comprises pressure release means in the form of an 

array of flaps 28 in both the first section 16 and the second section 18, each flap 28 being 

positioned to overlie and therefore occlude a corresponding aperture 30 in the side wall of 

20 the first or second section 16, 18. The flaps 28 are displaceable between a closed position 

occluding the corresponding apertures 30 and an open position exposing the apertures 30, 

and therefore allowing airflow from the interior to the exterior of the shroud 12, as will be 

described in detail hereinafter. 

25 In the embodiment illustrated the flaps 28 are spring biased toward the closed position. This 

is achieved by fixing each flap 28 to a cantilever arm 32 located about the exterior of the 

shroud 12, which arms 32 are suitably spring biased against the shroud 12. This may be 

achieved in a number of ways, for example by providing a leaf spring, coil spring, 

pneumatic/hydraulic ram, or any other functional equivalent. The spring biasing is chosen 

30 such that it may be overcome when a pre-determined pressure is reached within the shroud 

12. In this way if the pressure extends beyond that pre-determined value, the flaps 28 will be 

forced outwardly in order to expose the corresponding apertures 30, thereby relieving the 

pressure within the shroud 12. The purpose of this pressure release is described in detail 
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hereinafter. It will be appreciated that the operation of the flaps 28 may be controlled by 

any other suitable means, for example using electronic control means cooperating with 

suitable actuators (not shown) to control the movement of the flaps 28. A pressure sensor 

(not shown) could be provided to monitor the pressure within the shroud 12, and 

5 communicate this information to the electronic control means in order to allow correct 

control of the flaps 28. 

Finally, the system 10 comprises a pair of guide vanes 34 mounted outboard of the shroud 

12 on a frame 36 extending from the reinforcing rings 26. The guide vanes 34 are positioned 

10 to allow the enhancement system 10 to weather vane in order to track the prevailing winds 

and therefore maximise the energy channelled onto the wind turbine (not shown). This may 

be achieved in a number of alternative ways, for example use of a single guide vane 

extending from the base 14 or the shroud 12, or by using an electronic and/or mechanical 

actuator (not shown) in order to track the prevailing wind and rotate the shroud 12 or the 

15 enhancement system 10, above a bearing or yaw mechanism (not shown) to follow. 

Turning then to the operation of the enhancement system 10, the shroud 12 is of 

substantially truncated conical shape, although in the embodiment illustrated the first section 

16 has a steeper taper than the second section 18. The overall profile of the shroud 12 is 

20 conical, and in use a wind turbine (not shown) is mounted directly downstream of the 

smaller diameter end as defined by the second section 18. The turbine (not shown) is 

preferably mounted to a platform 38 provided on the base 14, for example via a hub of the 

turbine (not shown). The turbine may however be secured relative to the enhancement 

system 10 by any other suitable means, and it is envisaged that the turbine (not shown) may 

25 use a separate support (not shown) than that of the enhancement system 10. The system 10 

is then allowed to weather vane to face into the oncoming wind, which is then captured by 

the shroud 12 and the airflow thus accelerated and redirected onto and across the blades of 

the turbine, in order to generate electricity. 

30 In use, the initially turbulent wind flows into the first section 16 of the shroud 12, and due to 

the tapered shape of the first section 16, this wind is accelerated and redirected through the 

shroud 12, while partially reducing the turbulence of the wind. The wind then passes into the 

second section 18, with the gap 20 forming a transition between the first and second sections 
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16, 18. As mentioned above, the second section 18 has a shallower angle or taper relative to 

the first section 16, as can be clearly seen in Figure 2. In order to avoid excess pressure 

build up of the airflow on the interior sidewall of the shroud 12 as it passes from the first 

section 16 to the second section 18, the gap 20 allows some pressure to be alleviated from 

5 the interior of the shroud 12, in order to accelerate the airflow and maintain the continuity of 

airflow and therefore prevent the introduction of turbulence at the transition between the 

first and second sections 16, 18. The air then continues through the second section 18, where 

its velocity is again increased due to the taper of the second section 18, and the remaining 

turbulence is significantly reduced or eliminated. The accelerated airflow then exits the 

10 second section 18 and flows across the wind turbine (not shown) in order to generate 

electricity or mechanical energy. 

By reducing the taper on the second section 18 relative to the first section 16, the increase in 

pressure across the shroud 12 can be controlled, in order to prevent excessive pressure being 

15 developed, which can restrict the volume of air which can then pass through the shroud 12. 

However, depending on the local wind conditions, pressure spikes within the shroud 12 may 

still be experienced, leading to inconsistent airflow through the shroud 12, and therefore 

inconsistent power generation via the wind turbine (not shown). In order to overcome this 

problem the turbine system 10 is provided with the pressure release means in the form of the 

20 array of flaps 28 and corresponding apertures 30 in the shroud 12. In the embodiment 

illustrated the pressure release means are provided in both the first and second section 16, 

18, although it will be appreciated that it could be restricted to one or other section or 

omitted entirely. Thus when such a pressure spike is building within the shroud 12 the array 

or flaps 28 will be forced open against their spring biasing, thereby allowing a reduction in 

25 the pressure within the shroud 12. This will thus ensure a consistent airflow through the 

shroud 12, in order to maximise the energy transferred to the wind turbine (not shown). 

Depending on the dimensions of the system 10, and in particular the shroud 12, the threshold 

pressure at which the flaps 28 will open may be varied by altering the spring biasing of 

same. It is also envisaged that the pressure release means could take forms other than the 

30 array of flaps 28, once the underlying pressure reducing functionality is maintained. 

It will be appreciated that the basic shape and/or configuration of the system 10 may be 

varied while maintaining the above-mentioned functionality. As an example, the interior or 
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the exterior surface of the shroud 12, or the guide vanes 34, could be provided with means 

for harvesting solar energy (not shown) mounted thereon, in order to supplement the power 

generated by the turbine itself Alternatively the electricity generated by such solar energy 

harvesting means could be used to drive a starter motor of the wind turbine (not shown), in 

5 order to allow the turbine to operate during periods of reduced wind speed. 

In addition, the system 10 could comprise one or more nozzles (not shown) provided about 

the shroud 12 and adapted to issue high velocity jets of air towards or into the shroud 12, at 

a velocity and in a direction which conditions the airflow by both reducing the turbulence, 

10 controlling the pressure and increasing the velocity of air flowing through the shroud 12. 

The number and design of nozzles, in addition to the positioning of same about the shroud 

12, may be varied as required. For example, it is envisaged that the base 14 could itself 

form a nozzle, with air being supplied through the interior of the base 14 and one or more 

apertures or nozzles (not shown) being formed in the sidewall of the base 14, at a position 

15 facing the interior of the shroud 12. In this was the jets of air would issue directly from the 

base 14, avoiding the requirement to provide a separate array of nozzles. 

The enhancement system 10 could be mounted, for example, with the shroud 12 in the 

locality of the exhaust of a relatively large scale ventilation system (not shown) for example 

20 as used in an underground car park or large office building or the like. Thus rather than 

wasting the energy in the exhausted air, it could be used to power a turbine, with the aid of 

the enhancement system 10, in order to generate power. 

By using the pressure controller shroud 12 of the present invention, a wind turbine can have 

25 an increased energy output. 

It should also be noted that as the turbine is producing more energy per m2 of the sweep 

area, the blades can be reduced in size, and the height at which the blades are positioned, can 

also be reduced, thereby reducing the initial cost of the turbine and increasing the number of 

30 sites at which wind turbines can be deployed. 

The pressure controlled wind turbine enhancement system 10 of the present invention 

therefore provides a simple yet highly effective means and method of improving the 
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performance of a wind turbine. The enhancement system 10 involves very few moving 

parts, which is beneficial for reliability while also minimizing cost. The various components 

of the turbine system 10 may be manufactured from any suitable material, but preferably 

from a lightweight material such as plastic, a composite, or other material. 
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Claims 

1. A pressure controlled wind turbine enhancement system comprising a shroud 

comprising at least first and second sections separated from one another by a gap. 

5 

2. A system according to claim 1 in which the gap extends around substantially the full 

circumference of the shroud. 

3. A system according to claim 1 or 2 in which the gap extends in a substantially radial 

10 direction. 

4. A system according to any preceding claim in which the shroud comprises three or 

more sections each separated from adjacent sections by a respective gap. 

15 5. A system according to any preceding claim comprising a support securing the first 

and second sections relative to one another. 

6. A system according to claim 5 in which the support comprises a substantially 

circular array of struts extending between and secured to, the first and second sections of the 

20 shroud. 

7. A system according to any preceding claim in which each section of the shroud is 

substantially conical is shape. 

25 8. A system according to any preceding claim in which the first section has a steeper 

taper than the second section. 

9. A system according to any preceding claim comprising pressure release means 

operable to vary the air pressure within the shroud. 

30 

10. A system according to claim 9 in which the pressure release means comprises one or 

more apertures in the shroud. 



WO 2010/146166 
11 

PCT/EP2010/058655 

11. A system according to claim 9 in which the pressure release means comprises one or 

more flaps provided about a corresponding aperture in a wall of the shroud, the or each flap 

being displaceable between a closed position occluding the aperture and an open position 

exposing the aperture. 

5 

12. A system according to claim 11 in which the or each flap is displaceable, in use, 

from the closed position upon a threshold pressure being reached within the shroud. 

13. A system according to claim 11 or 12 in which each flap is biased towards the 

10 closed position. 

14. A system according to claim 13 in which each flap is spring biased. 

15. A system according to any preceding claim comprising a base on which the shroud is 

15 mounted. 

16. A system according to claim 15 in which the shroud is pivotable on or with the base. 

17. A system according to claim 15 or 16 in which the base comprises a platform to 

20 which a wind turbine is mountable. 

18. A system according to any preceding claim comprising guide means adapted to 

displace the system to face into the wind. 

25 19. A system according to any preceding claim comprising one or more nozzles mounted 

about the shroud and operable to inject air into the airflow within and/or about the shroud. 

20. A system according to claim 19 in which the base comprises ducting for supplying 

air to the one or more nozzles. 

30 

21. A system according to claim 19 or 20 in which the one or more nozzles are formed 

integrally with the base. 
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22. A system according to any preceding claim adapted to be mounted to the exhaust of 

an existing air conditioning system. 

22. A system according to any preceding claim comprising a wind turbine with which 

5 the shroud is integrally formed. 


