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Introduction

Wind energy production is the process of converting wind power into electricity by using turbines, and the UK is one of the best areas in Europe for producing wind energy as wind power contributes 18% of the UK power and 52% of the renewable energy.
 I have area it does not have electrical power supply. The local village council decided to harvest the potential energy resources in the area to generate reliable and adequate electrical power that can supply the village with electricity 24 hours a day for a whole year.There are  cottages,  communities services building ( schools, police station, hospital,  worship houses), and street and traffic lights.

Aims:
The aim of the assignment is to demonstrate that you can design, solve and deal with realistic renewable energy problems. It is necessary to develop low cost solutions that are simple to manufacture, assemble and maintain and that you can assess the quality of the work in terms of their efficiency, and reliability.
The table below shows the power and energy demand for the village

	 
	 
	Energy usage per day 
	Total Energy usage  
	Total Energy Usage  
	Energy Usage  
	Power = Energy/Time 
	 
	 

	Building 
	No. of buildings 
	per 1 building (kWh) 
	per day (kWh) 
	per year (kWh) 
	per 10 years (kWh) 
	Total Power per day (kW) 
	Total Power per year (kW) 
	Total Power per year 10 (kW) 

	Cottage 
	100 
	6 
	600 
	219000 
	2190000 
	25 
	9125 
	91250 

	School 
	2 
	75 
	150 
	54750 
	547500 
	6.25 
	2281.25 
	22812.5 

	Hospital 
	1 
	150 
	150 
	54750 
	547500 
	6.25 
	2281.25 
	22812.5 

	Police Station 
	1 
	100 
	100 
	36500 
	365000 
	4.166666667 
	1520.833333 
	15208.33333 

	Worship Building 
	2 
	11.5 
	23 
	8395 
	83950 
	0.958333333 
	349.7916667 
	3497.916667 

	Street and traffic lights 
	80 
	1 
	80 
	29200 
	292000 
	3.333333333 
	1216.666667 
	12166.66667 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total 
	 
	 
	1103 
	402595 
	4025950 
	45.95833333 
	16774.79167 
	167747.9167 




Energy demand 402595 kWh for 1year
The maximum power for my chosen wind terbin is 200kw
Off grid wind turbine
I decided that I want to do an off grid wind turbine which allow me to supply it with a battery to stor all the axtra energy to provide it when need it to the village users.
[bookmark: _Toc41388417]Using a battery is the best way to store my energy. So baisaclly when wind speed is higher than normal the wind turbines gonna generate more power therefore more electricity so it will be called an exess energy that the village wont need all of it. Taking this exess/ unwanted energy and store it for  the days when the wind speed getting lower as summer time winds , the wind turbine will produce  less  energy so it may not be enough for the village needs. Using the electricity that has been stored in the battery will cover all the village needs. The batteries function is to balance the outgoing  electrical with the income supply of energy.

Wind speed
Average wind speed is an easy way of spotting where in the world best place would be to have the turbines/farms. Checking on the statistic of wind speed is good, but the more years we take an average from the better understanding we will have for what energy will be produce from the farm or a singular turbine. For this assignment we have been asked to design an off grid wind farm, that will be able to supply the demand needed we can see by the graphs that the summer time will produce less wind creating less power. So when we are making the turbines we will know exactly the amount needed depending on the least windiest month, as long as you can keep up with the kw needed.

The capital cost of the off grid system
[bookmark: _Toc41388419]This systems is debending on three main parts which is the turibe , the converter and the batteries. So the capital cost is = the price for each part + the salary for ten year + maintenance + spare components.
National on grid or off grid systems
On grid systems; in the wind farm all the turbines has to be connected to eachother. All the electricity they produce have to be move to a power grid (the main). So the operators in the main send the electricity needed to he houses and where the people needs.
[bookmark: _Toc41388420]Off grid systems: the off grid doesn’t have to have a main which is not needed as the electricity converted from DC to an AC by using inverters and its directly connected with houses, cottages, companies and building where its need to be and also the off grid needs batteries to save electricity so this is means the off grid is more expensive than the on grid. 

Environment impacts of wind turbines :
Advantages: the wind turbine is one of the cleanest and most efficient ways of producing power, it generates no toxic or harmful pollution, also the wind is plentiful, inexhaustible and inexpensive, so making it a viable and vast alternative to fossil fuels. 
Wind power greatly lowers the carbon dioxide emission, helping to save billions of galons of water per year and decreases smog- causing pollution and causes asthma attacks. Wind farms often leave the vast majority of the land on which are constructed, without any disturbance.
Disadvantages: there were many reports that the wind turbines is a reason of killing the winged wildlife as birds, and its really difficult to fix these  problems by providing a new design for the wind turbines. Also wind turbines has got other disadvantages such as noises and the shadows of the turbines.


[image: ]
Description
The wind turbine H25.0-200KW is a production of Anhui Hummer Dynamo Co., Ltd., a manufacturer from China. 

The rated power of Hummer H25.0-200KW is 200,00 kW. At a wind speed of 2,5 m/s, the wind turbine starts its work. the cut-out wind speed is 20 m/s. 

The rotor diameter of the Hummer H25.0-200KW is 25 m. The rotor area amounts to 490,87 m². The wind turbine is equipped with 3 rotor blades. The maximum rotor speed is 50 U/min.
The Hummer H25.0-200KW is fittet with a direct drive gearbox

In the generator, Anhui Hummer Dynamo Co., Ltd. sets to Permanent magent alternator.SCF technology. The manufacturer has used one generator for the H25.0-200KW. The maximum speed of the generator is 50 U/min. The voltage amounts to 690 V.

In the construction of the tower, the manufacturer uses steel tube. As corrosion protection for the tower Hummer focuses on hot dip galvanized.





Datasheet
Power
Rated power:
200.0 kW
Flexible power ratings:
-
Cut-in wind speed:
2.5 m/s
Rated wind speed:
11.5 m/s
Cut-out wind speed:
20.0 m/s
Survival wind speed:
50.0 m/s
Wind zone (DIBt):
-
Wind class (IEC):




[bookmark: _GoBack]Wind Speed 
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Wind speed 
	The month
	The average wind speed

	January
	7.4 m/s

	February
	  6.38 m/s

	March
	5.83 m/s 

	April
	 5.55   m/s

	May
	4.86    m/s

	June
	4.7 m/s

	July
	4.86  m/s

	august
	5 m/s

	September
	5.55   m/s

	October
	5.97 m/s

	November
	6.6    m/s

	December
	6.94  m/s



The average wind speed per month=7.4+6.38+5.83+5.55+4.86+4.7+4.86+5+5.55+5.97+6.6+6.94/12 =69.64/12=5.8 m/s














Batteries
Storage batteries are the heart of all self-consumption, off-grid and back-up wind/PV or inverter electrical systems. Their function is to balance the outgoing electrical requirements with the incoming power supply. Batteries are able to provide short term power output many times higher than the charging source output.
http://www.windandsun.co.uk/products/Batteries#.YeGITaj7TIU
The wind converter
	The selection of the right converter is critical in the turbine design and for a higher return on investment.
	

	
	

	http://ieeexplore.ieee.org/document/867570
	



Advantages of wind turbine
· Generating energy from the wind does not release any carbon emissions. By replacing electricity generated from other sources such as fossil fuel power stations, wind energy can lead to an overall reduction in carbon emissions.
· The energy used in manufacturing and installing wind turbines can also be paid back relatively quickly. For a large wind turbine on a good site, this can be as quick as six to eight months.
· It is a very clean energy source, which does not release any pollution or produce any waste during operation.
http://ieeexplore.ieee.org/document/867570/#:~:text=A%20power%20electronic%20converter%20enables,the%20grid%20or%20a%20load.

[bookmark: _Toc41388158]Discussion 
There are many advantages of wind turbine. The wind energy can be used more than once (renewable energy) comparing using fossil fuels which expires in number of years. The wind energy is free, and it can be developed by the time by using more updated technology. Also, the turbine does not take a lot of space on the ground to place it. Wind turbine can be used every where and it can be beneficial for most of the places, take households for example, businesses small village…
There are environmental benefit and money saving benefits by increasing the demand on the gas and petroleum which reduce the dependency on the fossil fuels. It forms energy that exist forever, and it won’t destroy the environment. In addition, it does not cost a lot of money.
Furthermore, the land that the wind turbine is placed on going to help the owner of the land to gain money. As well as, it is going to help the local people for job opportunities.

However, there are disadvantages; the turbine generates very noisy voice that is the reasons why the wind turbine farms are usually far away from the residential places. It is harmful to the birds. Wind energy mainly works on places where it is high and there is a good wind, so it won’t be suitable for a place where it is not high.
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hourly averages.
The average hourly wind speed in Wales experiences significant seasonal variation over the course of the year.

The windier part of the year lasts for 5.7 months, from 13 October to 2 April, with average wind speeds of more than 18.8 kilometres per hour. The

Wales
windiest month of the year in Wales is January, with an average hourly wind speed of 21.7 kilometres per hour.

Rotherham, England, United
The calmer time of year lasts for 6.3 months, from 2 April to 13 October. The calmest month of the year in Wales is July, with an average hourly Kingdom

wind speed of 15.8 kilometres per hour.
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