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WindFinder – identifying wind direction 

You may have used websites to consider possible places that solar PV panels could be located on nearby buildings. We can use other websites to consider where wind turbines can be located. One of these websites is WindFinder. If possible, use Google Chrome for this exercise. This is because we want to use an extension called Protractor. Visit the website:
www.windfinder.com

When the site loads, you should see a map showing arrows from the prevailing wind direction for the specific day. For instance, the map below shows a North Easterly wind direction on 14th May 2024. You can see different options on the right hand side to show temperature, rainfall or wind. Keep it set to wind speed and ‘arrows’. Turn on the “Weather Stations” under Points of Interest. 
[image: ]

Click on the map and it should also show the wind direction, wind speed 
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Description automatically generated]

This is fine for a specific day or location but if we want to install a wind turbine, we need to know where the predominant wind direction is from. WindFinder allows us to see monthly figures alongside a ‘wind rose’. WindFinder doesn’t have this for every location but should have a wind rose for sites with a weather station. Let’s click Search in the top right and type in Coleraine. You will see two options for Northern Ireland – one for a place in NI, the other option is a weather station. Click on the Coleraine/Macosquin link which relates to a weather station. 
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In the next window, click on the Statistics tab
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Now scroll down the page and you will see details relating to 
· Annual wind and weather statistics 
· Monthly wind speed statistics and directions 
· Monthly wind direction and strength distribution
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The wind rose will be obvious. At the moment, the wind rose shows that for this area winds mainly come from the South or SSW direction. 
If you are using Google Chrome, go to the top right of your browser and click on the Extensions icon.
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Now click on Manage Extensions
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Now click on Chrome Web Store
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In the Search window, type Protractor and then click on the top option. 
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Now click on Add to Chrome
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You may need to click Add extension
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Now return to your WindFinder page and make sure you can see the wind rose. Then click on the Extension icon and click Protractor.
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The Protractor should now appear on your screen.
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Drag it over the wind rose so that the centre of the protractor is aligned with the centre of the wind rose (don’t worry about being too precise). Make sure the green ‘arm’ is due north. Then move the blue ‘arm’ so that it lines up with the main wind direction on the wind rose (roughly SSW). The angle should read approximately 190 degrees (shown as 194.60 in the diagram below). This angle is also known as a compass bearing. 
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You can now open SpatialNI Map Viewer and check if the wind angle is suitable for the turbines located on the campus? 
The wind direction is predominantly from the South West in Coleraine (really most of Northern Ireland). Move your Protractor onto SpatialNI Map Viewer to see if the turbine are well located to maximise wind energy. 
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WindFinder – airport runways and angles of approach
This is a short exercise to test your ability to use Google Maps, WindFinder and a Protractor! 
Use Google Maps to find Belfast International Airport runway:
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What direction is the runway orientated? 
What angle of approach do aircraft take at Antrim airport? They will have to come in from either the South West or the North East! If we know the predominant wind direction at Antrim, does that help? 
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The wind direction for Belfast International Airport does appear to be SW – this would lead to a compass bearing of somewhere between 1800 and 2700. 

Now open your protractor and align it with the runway at Belfast Internation Airport. 
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The angle should be somewhere between 1800 and 2700 – in the diagram above it is 244.70.

Now zoom in on the most eastern end of the runway. What number do you see? 
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You should see 25 – any ideas what this refers to? Consider the compass bearing shown on the protractor. 
Runway numbers are based on the compass with 360 representing north, 90 representing east, 180 representing south, and 270 representing west. Runways are numbered between 01 and 36. For runway headings, the last number is dropped so a number of 25 really means 2500. Headings may also be rounded to the nearest ten so a heading of 2470 would be called 25 (the zero dropped at the end and the number rounded to the nearest ten). 
Zoom to the other end of the runway (the most western end, nearest Lough Neagh). What number do you see? 
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Any ideas why 07 is written? 
If 25 appears at the other end, and it really means 250, it may be fair to assume that this number is really 070. 
If this is the opposite end of the runway, what angle could be used to mean ‘opposite’? 
If we face North, the opposite would be South. 
If we face East, the opposite would be West. 
The opposite, in terms of an angle, is 180 degrees. 
So if we have the number 250 and one end of the runway, and we want to know the opposite end of the runway, we could subtract 180 degrees from the 250 degrees. 
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This gives us a value of 70 – or 07 if we drop the zero. Look familiar!? 


Check out the numbers for the following airports:
Belfast City Airport (North end of runway): _________________
Dublin Airport (East end of runway running West-East): _________________
Zayed International Airport (also known as Abu Dhabi International Airport - you will see an “L” on one runway and an “R” on another runway – these oddly enough stand for Left and Right! Choose the number on the Left runway): _________________

What is the main wind direction at Abu Dhabi Airport (use WindFinder)? ______________________

Now search for the Siemens Energy Building, Masdar which is approximately 3 kilometres west of the left runway. 
You should see the building. There are odd looking lines coming out along the western face of the building. 
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On inspection of images of the building, these look like fins. 
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They are all facing in a NW angle which is the main wind direction in the area. 
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Have you any ideas why the fins face the prevailing wind direction? Bear in mind that the area is VERY hot with an average maximum temperature between 40.7 °C and 43.8 °C! In 2021, temperatures exceeded 50 °C! 
The fans facing the wind make use of a Venturi tunnel which runs underneath the building. The wind blows through the building, thus cooling indoor temperatures without the need for air conditioning systems which require electricity! This is based on a very old idea in the area which was a barajeel, or wind tower. Sometimes the old ways were the best! 
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This video covers the main points of this practical: https://ulster.cloud.panopto.eu/Panopto/Pages/Viewer.aspx?id=70e370dd-cf25-4b47-b029-b17300927ddc [14 minutes]

Summary

This practical outlines how free websites and extensions can be used to identify dominant wind directions and speeds for anywhere across the world. You have also learned a little bit about aviation! The tools that you have used will help with considering sites that are suitable for wind turbines, whether they are very large or very small. You now have developed a range of skills to consider how the local environment impacts on the suitability of renewable technologies such as solar PV and wind. 
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