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PREAMBLE

Wind Turbines generate electricity through wind.  Though their cost and the cost of installation may be high but the cost of generation electricity therefrom becomes free or in certain circumstances cheap.  

The electricity generated by these wind turbines will be cheap as the wind is free and the maintenance does not require regular attention or incurrence of any further significant costs.

This document provides information about Wind energy basics, wind powered electricity, Global scenarios, details of some of the selected manufacturers, suppliers, distributors in different countries and Financials.
WHAT IS WIND POWER?
In the ensuing paragraphs we present information about Wind Power; the essential need of wind as source of power; Benefits & Drawbacks; and World Scenario.   
Sun is source of energy generation in most of the cases.  Wind power also generates from sun. Earth receives light and heat as it orbits the sun daily.  The majority of the heat from the sun is received at the equator and it gradually reduces towards both poles. The temperature of the earth varies depending on conditions at that specific location. 
Across the earth these heat differences help create wind. In warmer regions of the earth the air is hot and is therefore at a high pressure, compared with in colder regions, where the air is at a low pressure. Wind (air) moves from high pressure area to low pressure areas.  
The earth has large flat plains such as deserts, areas covered with plant life such as rainforests, very uneven regions such as mountains and very smooth regions such as seas and oceans, all of which affect the wind near the surface of the earth to varying degrees. These areas of the earth all have different values of roughness, which can block or temporarily keep flow of air from going forward. The lower the value of roughness the less the air is impeded and higher roughness means more resistance to wind flow.  
Following figure shows the wind resistance with reference to the roughness of earth.
 

[image: image3.png]roughness value of earth

oceans & seas deserts qrasslands rainforests mountains




WHY WIND ENERGY?
The nations have been striding to harness and utilize such resources of energy which can meet some percentage of their energy requirements with minimal environmental hazards and within limited financial impact that would not go beyond the purchaser limit. This eventually gave rise to a trend to harness renewable energy technologies.

Increasing Energy Requirements

Due to rapid industrialisation and modernisation in all parts of the world, the energy requirements of domestic and commercial sectors are soaring high. To date, major energy requirements of the world are being met through fossil fuels. 
Fossil Fuels Supply Running Out
Fossil fuel
 is a general term for buried combustible geologic deposits of organic materials, formed from decayed plants and animals that have been converted to crude oil, coal, natural gas, or heavy oils by exposure to heat and pressure in the earth's crust over hundreds of millions of years.

The burning of fossil fuels by humans is the largest source of emissions of carbon dioxide, which is one of the greenhouse gases that allows radioactive forcing and contributes to global warming.

A small portion of hydrocarbon-based fuels are biofuels derived from atmospheric carbon dioxide, and thus do not increase the net amount of carbon dioxide in the atmosphere.
But energy statistics of presently available energy resources shows that world is facing a major energy predicament as presently explored fossil fuel reserves are running out.  This new development is threatening the energy security and sustainable development of human society. 
Fossil Fuels causing Climate Change

Moreover, the climatic studies carried out by different environmental organizations manifest that the utilisation of fossil fuels has been a major cause of climate change and environmental disasters being faced in all parts of the world. 
Integrating Energy & Environment

The policy makers are now seeking at to integrate the energy and environment.  Due to recent developments in this regard, a trend had been developed all around the world to set up power generation projects with a minimum environmental impact.
Hazardous Energy Resources

Conventional energy resources and more significantly, thermal power projects have come out to be very much hazardous as far as the environmental issues are concerned. 
Low Capital & Short Gestation Period

Among the renewable source of energy available today for the generation of electrical power, wind energy stands foremost because of the relatively low capital cost involved and the short gestation period required to commission wind electrical power systems.
Onshore & Offshore

Wind generated energy can be produced by installing Wind Turbines onshore as well as offshore.  There are least disadvantages of using offshore opportunities as there is no pollution, no global warming effects, no fuel cost, no noise pollution, no injuries to birds and no loss in scenery.
BENEFITS & DRAWBACK OF WIND ENERGY

BENEFITS
Limitless Wind

Wind is a limitless natural resource perfect for creating unlimited energy.  

Clean

Wind power energy is absolutely clean, does not pollute the atmosphere.  It does not burn the fossil fuel and does not contribute to global warming.

Little Space

Wind energy for use on small scale or at home does not require large space.  Only few square meters of the base and the space around it can be used for other purposes. 

Efficient Technologies

Newer technologies are making the extraction of wind energy much more efficient.

Adequate Sizes

Wind turbines come in the size suitable for the quantum of energy to be produced.  For large projects, huge turbines are available in the market whilst for small projects; turbines to meet the requirements of such projects are also available.  

Combined with Solar Electricity

Though breeze normally continues to blow all-round the year but even to supplement any possible fall in wind, solar energy can also be combined to produce a consistent and all year round electricity.  

DRAWBACKS

Breeze Not Flowing 

Energy cannot be produced until there is wind to power the turbines. 

Initial Investment 

Turbines are normally really costly. This cost increases if wind turbines are installed offshore.  
Damaged by Storms

Wind mills and turbines are placed high up in the sky leaving them vulnerable to the usual damage caused by storms. 

Animals
Wind turbines may have impact on birds where they could be killed if they flew into the tower or rotating blades. 
Electro-Magnetic Interference
In older wind turbines electro-magnetic interference due to the rotating blades and structures of the machines caused problems and interfered in the transmission of television and radio waves. This interference was due to the fact that the turbines used to be made almost completely of metal; nowadays turbines are predominately constructed using fiberglass, which creates little or no interference. 

Loss in scenery

Onshore wind turbines are claimed to look bad whilst offshore Wind Turbines do not pose such effect.
WORLD SCENARIO
Wind Energy
· Worldwide
 capacity reached 196,630 Megawatt, out of which 37,642 Megawatt were added in 2010
· Wind power showed a growth rate of 23.6 %
· All wind turbines installed by the end of 2010 worldwide can generate 430 Terawatt hours per annum, more than the total electricity demand of the United Kingdom, the sixth largest economy of the world, and equaling 2.5 % of the global electricity consumption
· The wind sector in 2010 had a turnover of 40billion Euro and employed 670’000 persons worldwide
· China became number one in total installed capacity and the centre of the international wind industry, and added 18,928 Megawatt within one year, accounting for more than 50 % of the world market for new wind turbines
· Major decrease in new installations can be observed in North America and the USA lost its number one position in total capacity to China
· Many Western European countries are showing stagnation, whereas there is strong growth in a number of Eastern European countries
· Germany keeps its number one position in Europe with 27,215 Megawatt, followed by Spain with 20,676 Megawatt
· The highest shares of wind power can be found in three European countries: Denmark (21 %), Portugal (18 %) and Spain (16 %)
· Asia accounted for the largest share of new installations (54.6 %), followed by Europe(2007.0 %) and North America (16.7 %)
· Latin America (1.2 %) and Africa (0.4 %) still played only a marginal role in new installations
· Africa: North Africa represents still lion share of installed capacity, wind energy plays hardly a role yet in Sub-Sahara Africa
· Nuclear disaster in Japan and oil spill in Gulf of Mexico will have long-term impact on the prospects of wind energy
· WWEA sees a global capacity of 600,000 Megawatt as possible by the year 2015 and more than 1 500,000 Megawatt by the year 2020.
Asia
Asia became the focal point of the wind industry worldwide in 2010, mainly because of China but also due to a robust development in India.

The total installed wind capacity in Asia reached 61.2 GW (31.1 % of the global capacity). The continent had the highest growth rate of all world regions (50.6) and added 20.6 GW in 2009.

China

After four consecutive years during which China doubled its installations, the country still showed an impressive growth of 73.3 % and became number one in terms of new installations as well as in terms of total wind capacity, reaching 44.7 GW.

However, China still faces major challenges with grid connection of installed wind turbines. According to the China Electricity Council, only 31,070 MW were actually feeding electricity into the national grid, while a major number of wind farms is still waiting for grid connection.

In parallel with the dominating role of China as by far the largest market for new wind turbines, the Chinese wind industry is getting more and more competitive and has increased their share in global sales dramatically.

The biggest Chinese manufacturer Sinovel reached a top position with a world market share of almost 12%.
India

The second largest Asian market remained India, with a 10.7 % growth rate, reaching a total capacity of 13 GW. Further modest growth can be expected in the future.

Japan, Taiwan, South Korea

The three medium-size Asian markets showed modest growth rates as well: Japan (total capacity 2.3 GW, after 2.1 GW in 2009), the island of Taiwan (519 MW, after 436 MW) and South Korea (379 MW, after 364 MW).
It can be expected that especially Japan will focus much more on wind and other renewable energy sources, after the nuclear incident that hit the country in spring 2011. No wind farm was damaged by the earthquake or the tsunami.

Vietnam

Vietnam installed a major wind farm and tripled its capacity from 9 MW to 31 MW.

EUROPE 
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United Kingdom

The United Kingdom is the world leader in offshore wind, has set a target for 2020 of 15 GW onshore and 13 GW offshore.  Total capacity 5,204 MW, added: 1,112 MW in 2010.
Germany

In Germany, a wind share in electricity supply of 20-25 % is expected by the year 2020.
The total capacity in Germany through wind powered energy is currently 27,215 MW total capacity out of which 1,551 MW was increased during 2010.
Spain

Spain expects 38 GW of installed capacity by the year 2020, including 370 MW of small wind and 3 GW of offshore wind. Total capacity 20,676 MW, 1,527 MW increase during 2010.
Denmark

Denmark now employs more than 15,000 people in its wind energy industry and meets 13% of its domestic electricity demand from wind turbines.

Poland

Poland expects 8.6 GW to be installed by2020.53 % growth, total capacity 1,107 MW

Italy

Total capacity 5,797 MW, new: 950 MW
France

Total capacity 5,660 MW, additional: 1,086 MW)
Romania
More than 4,000 %growth, 591 MW total capacity
Croatia

161 % growth, total capacity 70 MW
Bulgaria
112 % growth, total capacity 375 MW
Lithuania
69 % growth, 154 MW
DENMARK MODEL

An important trend can be found in Denmark, the birthplace of community based wind farms. The country re-introduced special incentives for community ownership of wind turbines.

GLOBAL FUNDING

In order to provide more financial resources on an international level, World Wind Energy Association has suggested, together with their partners of the International Renewable Energy Alliance, the creation of a Global Fund for Renewable Energy Investment.  
A core element of such a fund should be a global feed-in tariff programme as a primary tool to kick-start markets for grid-connected wind power in the developing world.

WIND ENERGY FOR USE ON SMALL SCALE OR IN HOME 
In the ensuing paragraphs we present information about wind energy for use on small scale or in home. This section covers the types of turbines, how turbines generate electricity; how much they generate; steps to installation and information about some manufacturers and installers in the UK and certain other countries.  
Wind Turbines of 10 to 50 metres tall, often roughly of the same height as a large tree, house or agricultural outbuildings are for use on small scale or at home. Wind systems for use on small scale vary in their design, size, power and cost, but normally fall under following categories:
Small Wind
Power

Annual Energy

Total 

Total Installed
Systems

(kW)

Production (kWh)
height (m)
Cost (£)
Micro Wind
0-1.5

up to 1,000

10-18

0.5– 5,000

Small Wind
1.5-15

up to 50,000

12-25

2,000 – 50,000

Small-Medium
15-100

up to 200,000

15-50

50,000 – 250,000
The above table shows various wind systems producing power, their height and complete installation cost in UK.

Though initially installation is planned for hospitals in Lahore, Punjab, Pakistan but British installation costs are being used for reference purposes only.

TYPES OF WIND TURBINES 
DESIGNS
They are of two designs:

Horizontal

Horizontal axis wind turbines (HAWT).  Horizontal wind turbines are the more common design, and use angled propeller type blades to create friction when facing the wind, resulting in the spinning motion. These are so called because the axis of rotation of the blades is in a horizontal position
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Vertical

Vertical axis wind turbines (VAWT).  The vertical turbine design uses the wind to spin on a centre point on the ground, resulting in the whole construction spinning round.  These are so called because the axis of rotation of the blades is in a vertical position. There are two main types;
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Savonius

Savonius uses drag forces to create rotation of the shaft.
Darrieus
Use lift forces to create the rotation of the shaft.

The advantage of these types of turbines is that they do not have to be faced in any particular direction with respect to the wind. These machines will work equally effective irrespective of wind direction. These types of turbines have not been exploited to any great scale but the Darrieus machines could be used more in the future.

The process of electricity production is significantly similar in both designs. The construction only makes a difference in the position and design of the blades which are used to create friction with the wind.

CONNECTIONS

Wind turbines are connected in two ways:

On Grid

Connected to mains electricity supply

Off Grid

Used to charge batteries

How many Blades?
Different types of wind turbine have varying numbers of blades, with older windmills having many blades on the rotor. These older machines used drag forces rather than lift forces to turn the rotor so the more blades that the drag force affected the better.
Three Blades

Normally the three blades system is preferred due to issues of stability. Obviously numerous blades can still be used but this raises the cost of the machines as there are more blades to manufacture and the structure requires reinforcing to cope with the additional weight. 

Two Blades

Two bladed machines can save money but require a higher wind speed than three bladed machines to produce the same power output. This problem also adds to the problem of noise produced from a turbine. 
Single Blade

Single blade machines are not widely used due to the enhancement of the problems associated with the two bladed machines. Stability becoming an increasing problem and require the position of a counterweight on the opposite side of the hub.

UPWIND OR DOWNWIND

Blades can be put upwind or downwind of the rotor. 

Upwind

An upwind machine has the blades in front of the nacelle with respect to the wind flow. Upwind machines have the advantage of avoiding any wind shade created by the tower but do have to have the yawing mechanism in place to keep the blades perpendicular to the wind flow.
Downwind
Downwind machines have the blades placed after the nacelle with respect to the wind flow. The advantage of this design is that the machine does not need a yawing mechanism present, as the machine will automatically yaw into the wind. The downside of a downwind machine is that the power output may fluctuate due to the wind shade created by the tower.

Life of a Wind Turbine
Normally average age of Wind Turbine is 20-25 years.
Free Standing Masts

Small wind systems are predominantly installed on free-standing masts in open and exposed locations.

HOW WIND TURBINE PRODUCES ELECTRICITY

Fuel
Electricity can be generated in many ways. In each case, a fuel is used to turn a turbine which drives a generator which feeds the grid. The turbines are designed to suit the particular characteristics of the fuel. Wind generated electricity is no different. The wind is the fuel – unlike fossil fuels it is both free and clean, but otherwise it is just the same. It drives the turbine which generates electricity into a grid.

Energy Converted into Electricity
Energy generated by the wind can easily be converted into other forms of energy like electrical energy. It is possible by using wind turbines.

Amount of Power Generated

The amount of power generated by the wind depends on the speed of the wind and as it doubles the amount of power to be produced also increases by close to eight times of the initial production.

Components & Functions

Wind Turbine has following components:
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Rotor Blades (Light Yellow)

The rotor blades are the elements of the turbine that capture the wind energy and convert it into a rotational from. 

Hub (Purple)

The hub is the connection point for the rotor blades and the low speed shaft.

Gearbox (Grey)

The gearbox takes the rotational speed from the low speed shaft and transforms it into a faster rotation on the high-speed shaft. 

Mechanical Brake (Green)

The mechanical brake is a physical brake, similar to a disc brake on the wheel of a car, connected to the high-speed shaft. It is used for servicing the equipment to ensure that no components start to rotate, endangering the repair worker. 

Generator (Red)

The generator is connected to the high-speed shaft and is the component of the system that converts the rotational energy of the shaft into an electrical output. 

Cooling System (Blue)

The cooling system is used to ensure that the components do not overheat and cause damage to themselves or any other component. A typical cooling system is either an electrical fan or a radiator system. 

Anemometer & Wind Vane

The anemometer is used to measure the wind speed and the wind vane is used to note the wind direction. 

Yaw Mechanism (Dark Green)

The yaw mechanism is used to ensure that the rotor blades are parallel to the flow of the wind, to be at their most efficient.

Controller (Yellow)

The controller is a computer system that monitors and controls various aspects of the turbine. It has the ability to shut down the turbine if a fault occurs.

Tower (White)

The tower is used to support the nacelle and rotor blades.

Nacelle (Box)

The nacelle is the unit located at the top of the tower that encapsulates all the components of the turbine.

In summary:
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Wind Turbine generates the electricity.
Controller monitors the battery capacity and ensures they are not overcharged.
Battery Bank stores the electricity in DC.
Inverter converts the DC to AC.
The above procedure is further depicted in following figures: 
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HOW MUCH ELECTRICITY SERVES HOW MANY HOMES?
How much these turbines generate electricity can be assessed from the fact that on average UK domestic household consumes approximately 4,400 kWh per year.
In order to develop an idea of how much electricity a wind turbine produces, we take an example of Scotland:

Example of Scotland
· Wind Turbine capacity: 17 MW
· Rated Capacity: 17MW = 17,000kW
· Annual consumption of electricity from a home in Scotland 
· Gas Heated 
= 3,880kWh/year
· Electrical Heated =10,127kWh/year
· Capacity Factor assumed: 35%

· Maximum Electricity Produced per annum (kWh) = 17,000 * 8,760 = 148,920,000 kWh

· Electricity Produced per annum (kWh) = 148,920,000 * 0.35 = 52,122,000 kWh

· Number of Gas Heated Homes = 52,122,000 / 3,880 = 13,433 gas heated homes
Number of Electrical Heated Homes = 52,122,000 / 10,127= 5,146 electrical heated homes

Explanation

· A wind turbine with capacity of producing 17 MW of electricity can provide electricity to over 13,000 homes using Gas Heating or over 5,000 homes using Electricity Heating.

· These calculations are based on the assumption that Gas Heated home consumes 3,880 kWh in a year while this consumption is 10,127 kWh per year in Electrical Heated home. 

· 17 MW is equivalent to 17,000 kWh.

· In a year there are 8,760 hours.

· Capacity factor is the ratio of the actual output of a wind turbine over a period of time and its potential output if it had operated at full nameplate capacity the entire time.  In this example this factor is considered as 35%.

Unpredictable Forecast

It is essential to note that these calculations are not exact as the wind is unpredictable so it cannot be forecast how much power output there will be from a wind farm in a year. 
Power Losses

There are also power losses from transmission and transformers, which will reduce then number of homes it could supply. 

Meeting Needs of Homes, Factory, Businesses
Small turbines can be smaller in size as compared to the larger ones, still they can produce several hundred kilowatt-hours (kWh) a year, equivalent to between 5% and 20% of an average UK home’s annual needs.
In the right location, a larger 20 metre all free-standing turbine can generate tens of thousands of kilowatt-hours a year, producing the vast majority of the power your building uses.
A small–medium turbine of 50m in total height could supply enough energy for 60 homes, or equal to the needs of a factory, small business or farmstead.

Operation and maintenance

Modern small wind systems are remarkably robust; after all, they are designed to cope with gale-force winds. They are also very easy to operate – it really is a case of plug them in and watch them go. But turbines have moving parts and are designed to last up to 20–25years, so they will require occasional maintenance. As with all building improvements, it is worth checking the terms of the warranty and putting in place a maintenance agreement with the supplier.

MANUACTURERS, SUPPLIERS, DISTRIBUTORS
Currently the Danish, German and Spanish wind turbine manufacturing industries are playing a leading role in many wind markets around the world. However, competitors especially from Asia (China, India, Korea as well as Japan) have been able to increase their market shares in their home markets as well as in international markets.
We have approached few manufacturers, suppliers and distributors of wind turbines in UK, China, South Africa, USA, Canada and the Netherlands.  We reproduce initial information about their background and contact details.  
CHINA

Qingdao Anhua New Energy Equipment Co., Ltd (QANEE)
QANEE is a professional small and medium wind turbine manufacturer. Over thirty years, QANEE has been engaged in the development and application of wind turbine systems under 50kw, and have accumulated a wealth of experience in new energy project design and construction.

Comparing with normal wind turbines, QANEE main advantage is:

· Patent pitch controlled technology.

QANEE pitch controlled technology allow wind turbine to adjust blade pitch according to different wind speed, so QANEE turbine can have a very good efficiency in low wind speed and never goes to over speed in strong wind.

· Auto protection system

Auto protection system detects environment wind speed and wind turbine system output voltage, if wind speed is over 30m/s or system voltage is over rated voltage, auto protection system will start to stop wind turbine, first change blade pitch and then stop the turbine, the real brake for small wind turbine. Protect wind turbine in any situation.

Currently, QANEE wind turbine is mainly matched with SMA protection box and SMA inverter to complete an on grid system.

Mike Shi,
International Sales Director

Qingdao Anhua New Energy Equipment Co., Ltd

Add: No.69 Zhuzhou Road, Qingdao, China

Post Code: 266101

Tel: 0086 532 80626822

Fax: 0086 532 80626816

mikekbl@hotmail.com

anhua@chinawindenergy.com

chinawindenergy.com

EFFSUN

Effsun wind power are manufacturers of horizontal axis wind turbines below 20KW.  Also sell of wind solar systems and their spare parts like generators, blades, controllers and Inverters.  Effsun products have been installed in America, Turkey, Australia, Pakistan and Indonesia. They exported to 54 countries in 2009. Products are known for high reliability, cost-effective and efficient service.

Products:

· Wind Turbines
· Wind Solar Hybrid System
· Off Grid Generating System
· On Grid Generating System
Services:

· Provide reliable, reasonable and economic system configuration freely

· Provide nice quality products and delivery them on time
· Respond to clients fault feedback within 2 hours
· Provide solution method within 24 hours
EFFSUN
Post: No. 452 Guiyue Road, Guanlan Town, Shenzhen

Guangdong province, China
www.effsun.com 
Shenzhou Wind-driven Generator Co.Ltd

Contact

Eru
Xinhe Industrial Park，XiannvTown,JiangduCity,Jiangsu 
Province,China
Website:www.f-n.cn
Tel: 86-0514-86292873
Mobile phone:86-15052550919

Product

Manufactures of Middle & Small Horizontal Wind Turbine 
E-series (1kw-5kw) synchronous system,permanent magnet generator.
Simple structure, which is dedicated to home and farm use.
Off-grid and On-grid system
On-Grid Inverter not available

D-series (10kw-30kw) synchronous system, permanent magnet generator.
High technology with intelligent control system, hydraulic yaw and hydraulic brake keep the security. Off-grid and On-grid system, but forgive for we can not provide battery and on-grid inverter.)
On-Grid Inverter not available

G-series (30kw&50kw) asynchronous system, induction motor.
High technology with intelligent control system, and full set of protection system.
On-grid use (No need for separate on-grid inverter).

M300,M++,S-400
Small model 
dedicated to street light use.

UNITED KINGDOM
Manufacturers/Product Companies

· Ampair Energy Ltd

· Bergey Windpower Co.

· Better Generation Ltd

· Eclectic Energy Ltd

· Endurance Windpower Inc.

· Evance

· Evoco Energy Ltd

· Gaia-Wind Ltd

· Gendrive Ltd

· Llumarlite Energy Systems Ltd

· Proven Energy Ltd

· Marlec Engineering Co. Ltd

· Nheolis

· Northern Power Systems

· Quietrevolution Ltd

· SEaB Energy Ltd

· Tradewind Turbines Ltd

· Vertical Wind Energy Ltd

· Wind Energy Solutions B.V.

· Windsave Holdings Ltd

Installers

· ACE Access

· Aeolus Power Ltd

· Ardenham Energy Ltd

· Biotec International Ltd

· Blue Flag Ltd

· Brumac Wind Energy Ltd

· Le Carbone (GB) Ltd

· Day Cummins Ltd

· Dulas Ltd

· Eagle Power (Gumbley& Company Ltd)

· Encraft

· Enviko Ltd

· Enviroeng Limited

· Exchange Consulting

· Freewatt Ltd

· The Green Company (Europe) Ltd

· Highland Alternative Energy

· ICE Renewables Ltd

· IMS WindPower

· D Mack Limited

· Next Generation Turbines

· Ocip Energy Ltd

· Bryan J Rendall (Electrical) Ltd

· Safe Energy Consultants

· ScrewFast Foundations Limited

· Segen Ltd

· SMI (Electrical) Ltd

· Solar Solutions

· Southern Renewables Ltd

· Sustainable Energy Systems

· Torchwood

· Windcrop Ltd

· Zytech Ltd

Testing/Certification/Consultancy/

Utility/Academic

· Building Research Establishment (BRE)

· Centre for Alternative Technology

· Centre for Sustainable Energy

· CREST

· Ecotricity Ltd

· Patrick Farfan Associates Ltd

· Good Energy Ltd

· Intertek

· Narec

· Open University

· Pegasus Planning Group

· Queen Mary University of London

· Reactec Ltd

· RWE Npower

· STFC Rutherford Appleton Laboratory

· Sustainable Energy Consultants

· TUV NEL Ltd

· University of Birmingham

· University of Edinburgh

· University of Exeter

· University of Glasgow

· University of Nottingham

· University of Southampton

· University of Strathclyde

· University of the West of England
USA

Manufacturer
BERGEY WINDPOWER

Contact Person
Britton Rife
Sales and Customer Service
BergeyWindpower Company
2200 Industrial Blvd.
Norman, OK 73069
Phone: 405-364-4212
Fax: 405-364-2078
Products

1kw

5kw

10kw

Production

In Oklahoma USA

Price 1kw & 10kw
	Battery Charging Models
	Model No.
	Price

	1 kw
	24 VDC
	24 VDC Output, Includes Power Center multi-function controller
	BWC XL.1-24
	$3,560

	7.5 kw
(Same wind turbine as 10 kW, but optimized for low wind speed performance as a battery charging system)
	24 VDC
	24 VDC Output, Includes VCS-10/24 Charge Regulator and 4:1 Step-Down Transformer. Peak power ~ 6.5 kW
	BWC Excel-R/24
	Special Request

	
	48 VDC
	48 VDC Output, Includes VCS-10/48 Charge Regulator and 4:1 Step-Down Transformer
	BWC Excel-R/48
	$26,870

	
	120 VDC
	Includes VCS-10/120 Charge Regulator
	BWC Excel-R/120
	$25,770

	
	240 VDC
	Includes VCS-10/120 Charge Regulator
	BWC Excel-R/240
	$25,770

	Grid-Intertie Models
	Model No.
	Price

	10 kw
	240 VAC, 60 Hz
	Single-Phase, Includes Powersync II Inverter
	BWC Excel-S/60
	$31,770

	
	220 VAC, 50 Hz
	Single-Phase, Includes Powersync II Inverter
	BWC Excel-S/50
	$31,770

	Wind-Electric Pumping Models
	Model No.
	Price

	10 kw
	240 VAC
	3 Phase, Variable Voltage, Variable Frequency, Includes PCU-10 Controller
	BWC Excel-PD
	Request

	Options
	Model No.
	Price

	1 kw
	Enhanced Turbine Corrosion Protection, for marine sites. Includes special slip-ring and brushes enclosure.
	ECP/XL.1
	$390

	
	60A Diversion Load for PowerCenter (dump load)
	DL/XL.1
	$350

	
	DC Source Center ( MiniDC by Midnight Solar, includes inverter breaker)
	MDC/XL.1
	$235

	10 kw
	Special Paint, complete wind turbine except tail boom (Note: White or Gray turbines are No Charge)
	SPS
	$690

	
	Black Blades, better performance under icing conditions
	BLK
	No Charge

	
	Enhanced Turbine Corrosion Protection, for marine sites
	ECP
	No Charge

	
	DC Power Center, 9 circuit fused DC bus for all system inputs and outputs
	VPC-9
	$850

	
	Ammeter, adds ammeter to VCS-10 or PC-7
	AMM
	Discontinued

	
	Energy (kiloWatt-hour) Meter with Base, 240 AC only, for use with the 10 kW Excel-S
	CEP
	$209

	
	10 kW Transformer, for connecting the Powersync II inverter to 208 VAC, 480 VAC, etc.
	Xfmr
	Inquire

	
	Export Crating, for wind turbine (tail boom not crated)
	Crate
	$975


CANADA
Manufacturer:

WindSimplicity.ca

www.windsimplicity.ca
Contact Person:

Niki Koulouris

nkoulouris@windsimplicity.ca
Products
Wind Simplicity,™ designer, manufacturer and turn-key installer of the high-efficiency, compact, noise-free Windancer™ horizontal-axis small wind turbine (3 kW, 7 kW and 23 kW).  
Wind Speed 
Wind Simplicity recommends minimum 5 meters-per-second (11 miles-per-hour) annual average wind speeds. The Windancer must be clear of obstructions

The Windancer's  start-up speed is 1 meter-per-second (2.2 miles-per-hour/3.6 km-per-hour) and it starts generating electricity soon thereafter.

Use
The Windancer23 (23kW) is ideal for your industrial/commercial electricity needs. 
The Windancer7a (7kW) and the Windancer3a (3kW) are ideal for your small business needs.

Production Lead Time

Lead time is about 8 weeks
 

Costs
The prices for the Windancer small wind turbine unit alone have been reduced :

Windancer3a - $18,750 CAD  

Windancer7a - $27,000 CAD  

Windancer23 - $67,000 CAD  

Subject to site-specific requirements, the total installation cost is approximately the following (including tower and power electronics):

Windancer3a - Total installation cost Approx - $30,000

Windancer7a - Total installation cost approx. - $42,000

Windancer23 - Total installation cost is site-specific

· Please note that the inverter for the Windancer23 will be available for North America in late 2011.

· Due a 33% per cent average price increase of rare earth magnets in the last 6 months, we reserve the right to adjust our prices accordingly if there is a further increase. 

· To install and connect to the grid, you'll need a tower, interface panel (rectifier, inverter, etc.), plus the services of the riggers and electricians in addition to the Windancer small wind turbine.  

· Municipal, electricity distributor fees, and also taxes and delivery charges are extra.

· Wind Simplicity can quote for and offer project management services for turnkey installation including grid hook up.

Specifications
For product specifications visit:

http://www.windsimplicity.ca/windancerspecs.html
http://www.windsimplicity.ca/windancerspecs.pdf 

For general information visit:

www.windsimplicity.ca
SOUTH AFRICA
Manufacturer

EVEREADY 

KESTREL WIND TURBINE

www.kestrelwind.co.za

Contact Person

Leon Gouws
Sales and Marketing Director
Eveready Diversified Products
South Africa
Phone: +27 41 401 2562
Fax: +27 41 453 1115
Cell: +27 83 3866 841
leon.gouws@eveready.co.za

Products

Between 600 watts and 3000 watts of power from axial flux wind turbines, affordable clean electricity, adaptable to your needs reliable and convenient with a long life design It is Suitable for urban living.

e160 = 600 Watt is rotor turbulence controlled
e230i = 800 Watt is pitch controlled
e300i = 1000 Watt is pitch controlled
e400i = 3000 Watt is pitch controlled

All Products are made in the Off Grid and On Grid Models.

Prices
	
	US$    
ex works Port Elizabeth

	e400i
	

	e400i  (3000 Watt) Turbine complete all Voltages 
(48 and 220 Vdc)
	              4,350 

	e400i Interface module
	                  350 

	
	 

	e300i
	

	e300i (1000 Watt) Turbine complete all Voltages (12, 24, 48, 110, 220 Vdc)
	              2,247 

	e300i Charge controller (For 12, 24, 48 Vdc)
	                  214 

	e300i Divert resistor for controller  (For 12, 24, 48 Vdc)
	                  107 

	e300i Voltage Limiters
	                  321 

	
	 

	e230i
	

	e230 (800 Watt) Turbine complete all Voltages  (12, 24, 48, 110, 220 Vdc)
	              1,498 

	e230 Charge Controller (For 12, 24, 48 Vdc)
	                  214 

	e230 Diver Resistor (For 12, 24, 48 Vdc)
	                  107 

	e230 Voltage Limiters
	                  321 

	
	 

	e160
	 

	e160 (600 Watt) Turbine complete all Voltages  (12, 24, 48, 110, 220 Vdc)
	              1,070 

	e160 Charge controller (For 12, 24, 48 Vdc)
	                  214 

	e160 Divert resistor for controller (For 12, 24, 48 Vdc)
	                    96 

	e160 Voltage Limiters
	                  310 


THE NETHERLANDS
Business:

Fortis Wind Energy

Fortiswindenergy.com

Product

Best option for this application part no; 4000-10-10: Montana 5kW, Grid connected.  Application with Aeocon 4600 Inverter / Power Curve programming & FAT (Factory Acceptance Test) / active break switch / dump load and free standing tower 15 meter height. [Pouring Concrete foundation, checking bearing capacity of soil, electrical commissioning & electrical accessories, local permits and connection to the public distribution network (Grid-Connected) is not included].
Delivery Ex-Works The Netherlands; List price in EUR  € 19.112,- see also brochure; Montana 4000-10-10
 
- Contact person in your company with their phone and email; see mail below

 

Eric  F.W.  JAHN
Fortis Wind Energy
Sales & Marketing Director                   
Mobile: +31 614 424 930
E-mail: jahn@fortiswindenergy.com
FINANCIALS
This section covers initial information about costs involved in installation of wind turbines in UK.
Depending upon wind such as Micro, Small and Small-Medium cost of installation of wind turbines and all associated work range from £500 to £250,000.  These estimates have been provided by RenewableUK.     
Small Wind
Power

Annual Energy

Total 

Total Installed

Systems
(kW)

Production (kWh)
height (m)
Cost (£)

Micro Wind
0-1.5

up to 1,000

10-18

0.5 – 5,000

Small Wind
1.5-15

up to 50,000

12-25

2,000 – 50,000

Small-Medium 
15-100

up to 200,000

15-50

50,000 – 250,000

Micro Wind Turbines
Small turbines can be smaller in size as compared to the larger ones, still they can produce several hundred kilowatt-hours (kWh) a year, equivalent to between 5% and 20% of an average home’s annual needs.
Small Wind Turbines
In the right location, a larger 20 metre tall free-standing turbine can generate tens of thousands of kilowatt-hours a year, producing the vast majority of the power a building uses.
Small-Medium Wind Turbines
A small–medium turbine of 50m in total height could supply enough energy for 60 homes, or equal to the needs of a factory, small business or farmstead.
DISCLAIMER
This section informs the scope of rights and obligations of the parties involved.  

Information presented in this document is gathered from various sources including organisations, websites and documents.  This is for information purposes only.  

Before launching a project based on information provided in this document the concerned parties must first take necessary advice from relevant Governments, Departments, Offices and Professionals and take all necessary steps normally taken for any decision making. 

Document compiled in October 2011.
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