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Windsurvey.co.uk

Local wind survey equipment

This leaflet contains installation and operating instructions for carrying out a local wind survey using software and equipment supplied by Windsurvey.co.uk (info@windsurvey.co.uk).

This version of the user’s guide accompanies Windsurvey software version 4, for use with a single anemometer connected via a USB port.
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What’s in the box

You should find these items in the box.

1. One anemometer

The familiar type with 3 cups spinning horizontally round a vertical axis.

2. One stub pole

A short metal pole, about 35 cm long. The anemometer fits to the top of the stub pole.

3. One split pin

To fasten the anemometer to the stub pole.

4. Two jubilee clips

To fasten the stub pole to your pole. These are small circular metal straps, tightened (and loosened if necessary) with a screwdriver.

5. One weatherproof rubber cone

To protect the connections on the anemometer from the weather.

6. A USB adaptor

This is a very short cable with a USB plug on one end and a 9-pin male connector on the other end. The adaptor plugs into a USB port on your computer.

7. A 9-way female connector

This plugs into the USB adaptor. Coming out of this connector are two short cables, one leading to a plug-top power supply (item 8), the other to a 3-way nylon connector block with its terminals marked 6, 7 and 8.

8. A plug-top power supply

Similar to a mobile phone charger. It provides power to the anemometer, and is permanently cabled to the 9-way connector (item 7).

9. 100 metres of cable.

To run between the anemometer and the nylon connector block.

10. A Windsurvey software CD 

To install Windsurvey software on your computer.

11. This leaflet

Installation instructions

Here’s what you need to do (details follow):

1. Install the Windsurvey software

2. Install the driver for the USB adaptor

3. Run the Windsurvey software for the first time

4. Connect the anemometer to the computer and test the installation

5. Fix the anemometer in its outdoor location

Install the Windsurvey software

Install the Windsurvey software as follows:

· Make sure you are logged in to your Windows XP computer using a ‘Computer Administrator’ account. Otherwise you may not be allowed to install new software.

· Load the Windsurvey CD into the drive.

· Use Windows Explorer to list the files on the CD, and double-click on setup.exe.

· Once setup.exe is running, follow the instructions. You will need to click Next and then Finish.

The Windsurvey software will be installed on your hard drive in folder c:\program files\Windsurvey.co.uk\Windsurvey. Two files should appear there: wind.exe is the wind survey program, and uninst.isu contains information which will be needed by Windows if you decide to uninstall the software.

The software installation process will create a folder on your hard disk named c:\Wind survey data. This folder will contain the data files created by wind.exe, in which data from the anemometer(s) is stored.

Install the driver for the USB adaptor
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 \* MERGEFORMAT Note: Don’t plug in the USB adaptor until after you have installed the driver.

Install the driver as follows:

· Make sure you are logged in to your Windows XP computer using a ‘Computer Administrator’ account. Otherwise you may not be allowed to install new software.

· Load the Windsurvey CD into the drive.

· Use Windows Explorer to list the files on the CD, and double-click on CDM 2.02.04.EXE. This is a self-extracting ZIP file which installs the manufacturer’s driver for the USB adaptor.

· Once the driver is installed, plug the USB adaptor into any free USB port. It will be automatically installed.

· Finally, use Windows Explorer to copy file FTD2XX.DLL from the Windsurvey CD to folder c:\windows\system32.

Note: the USB adaptor also serves as a software protection device. Windsurvey software works only with USB adaptors purchased from Windsurvey.co.uk.

Run the Windsurvey software for the first time

Once the setup process is complete, you will be able to start the Windsurvey software by clicking Start, then Programs, then Wind Survey.

You should then see a window similar to the one shown on page 4.

At the top right there are four controls for you to select operating parameters, and a button to click when you want to generate a full report of the entire database. More explanation about this window later; for the moment we are concerned only with the selection of operating parameters.
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The first drop-down list (top right) is for you to select which type of turbine the software is to simulate when working out the power which would be generated by the measured wind. The list includes a selection of the smaller turbines available on the market. When the screen snapshot above was taken, the turbine selected was the Windsave WS1000.

Turbines not on the list will be added free of charge, as long as the manufacturer is willing to provide a power output curve (relating power output to wind speed). Contact info@windsurvey.co.uk. You can change your turbine selection at any time; all the power generation figures will be automatically updated. This means that if your favoured turbine isn’t on the list, there’s no need to wait for it to be added: you can start capturing wind data immediately.

After each turbine’s name, you will see a number in brackets. This is an indication of the extent to which the turbine’s power curve exceeds what is reasonably possible. There is more detail about this in section on power calculations, on page 11.

The first two items on the list of turbines aren’t turbines at all: they are Average speed and Maximum speed. Select Average speed to display the average wind speed for each day, or select Maximum speed to display the maximum gust speed detected during the day.

The second drop-down list is for you to select the units in which you would like the instantaneous wind speed to be displayed. This makes no difference to the captured data. You can choose between metres per second, miles per hour, kilometres per hour and knots.

The altitude box is for you to enter the approximate altitude above sea level of the installation, in metres. It makes a slight difference to the power calculations. Click the small arrows to the right of the box to move the value up or down

The ‘use standardised power curves’ check box allows you to choose the power curves to be used for the power output calculations:

· If the box is left unchecked, the manufacturer-supplied or independently measured power curve is used.

· If the box is checked, the section of the power curve covering light winds (the section where some manufacturers’ power curves appear exaggerated) is replaced by a ‘standardised’ curve.

For more information on power curves, see the section on power calculations on page 11.

You can change any of your selections at any time; if necessary, the displayed power output figures will be updated not later than the end of the next minute. Once you have entered your selections in these controls, they will be retained indefinitely, or until you change them.

Connect the anemometer to the computer and test the installation

Before you fix the anemometer in its final position, it’s a good idea to connect it to the computer for a trial run, to make sure everything is working. Here’s what to do:

· Don’t fit the anemometer permanently to the stub pole yet

The anemometer fits on top of the stub pole (the short metal pole) and is held in place there by a split pin. Once you have done that, you may find that it becomes more awkward to handle; the next stages may be easier if the anemometer can sit on a flat surface with its cups free to revolve.

· Connect the cable between the anemometer and the 3-way nylon terminal strip

For this stage you will need some simple tools: a small screwdriver, wirecutters or scissors or a knife, pliers or small spanners, etc.

On the end of a cable from the 9-pin connector there is a strip of 3 screw terminals, numbered 6, 7 and 8. Each terminal has two sides where a wire can be connected. One side already has a wire which goes off to the 9-pin connector, and the other side is where you connect the wires from the anemometer.

The anemometer is cabled to the terminal strip using three cores of the four-core cable provided. For the trial run, the easiest thing is to use a short length (50cm or so) cut off the cable provided. Strip back the outer cover, decide which three cores to use (they are all different colours) and cut off the fourth core at both ends.

The anemometer itself has three terminals on the bottom of its central hub, numbered 6, 7 and 8. They are small threaded stubs with washers and nuts. Strip a couple of centimetres of wire, twist it together, wrap it clockwise round the stub and tighten down the washer and nut on top of it. Connect the other end of the wires to the appropriate terminal in the terminal strip: terminal 6 on the anemometer goes to terminal 6 in the terminal strip, 7 goes to 7 and 8 to 8.

To connect a wire to its terminal, strip off a short length of insulation, twist the bare wire together, undo the screw (unless it’s already undone), insert the bare end of the wire, and tighten the screw. Make sure not to push your wire so far into the terminal that the screw tightens down on the plastic insulation rather than the bare wire.

· Turn on the power

Once all the connections have been made, plug the power supply into  a mains socket and switch on.

Warning: always switch off the power supply, or unplug it, before connecting or disconnecting any wires from the terminal strip. If you leave it switched on and accidentally touch two wires together, you may damage it.

When you turn on the power, the question marks on the Windsurvey window representing the wind speed and calculated power should change to the value 0.0.

· Spin the anemometer

Now spin the anemometer with your finger. It doesn’t matter which way you turn it. A wind speed should appear on the Windsurvey window, varying with the speed at which you spin the anemometer.

Fix the anemometer in its outdoor location

Here’s what you need to do:

· Fit the anemometer to the stub pole

Fit the anemometer onto the top of the stub pole (the top is the end with a small transverse hole for the split pin). Fasten the anemometer by inserting the split pin and spreading its ends slightly. 

· Fit the rubber cone

Push the rubber cone onto the bottom of the stub pole, big end first.

· Connect the cable

Push the end of the long cable through the small hole in the bottom of the rubber cone. Then strip the ends of the wire, select three cores as before, and connect them to terminals 6, 7 and 8 on the anemometer. After tightening the nuts, you could smear some vaseline over each terminal to help prevent corrosion.

· Write down the core colours

Make sure you take a written note of which colour core is connected to which terminal on the anemometer. This is your last chance to record this data.

· Fix the rubber cone

Push the rubber cone up the stub pole until it fits neatly round the base of the anemometer. To make certain of the weather seal, you could wrap some waterproof tape round the join between cone and anemometer.

· Fix the stub pole to your pole

You are sure to need a pole of some sort to get the anemometer into a position as close as possible to the proposed turbine site. A broomstick (or metal equivalent) would be suitable: no great strength is required. Use the two jubilee clips provided to fix the stub pole to the top of your pole, with an overlap of 15 or 20cm. Once you’ve fixed the stub pole to your pole, tie the cable to your pole using tape, cables ties or similar.

· Fix your pole in the turbine site
The site may be on a special mast, on a flagpole, on top of a barn, on top of a chimney, or similar. How you fix it there is up to you.

· Run the cable back to the computer

This also is up to you. The cable could enter the building through a slightly-open upstairs window, down a disused chimney, through a ventilator, or similar. If the supplied cable is too short, there should be no problem about adding more. The system has been tested with about 200 metres of cable but should work with several times that length.

Troubleshooting

Here are some things that could go wrong, and their possible causes.

1. When you turn on the power, the question marks on the Windsurvey window do not change to the value 0.0 (this should happen even if the anemometer is not connected to the 3-way terminal strip).

Possible causes:

· There is no power in the mains socket where the power supply is plugged in. There should be a red light on the power supply: make sure it’s on.

· The 9-way connector is not properly plugged into the USB adaptor.

· The USB adaptor is not properly plugged into a USB port.

· The USB adaptor driver is not properly installed.

2. The wind speed does not change from the value 0.0 even when the anemometer is spinning.

Possible causes:

· The anemometer is wrongly connected, i.e. the 3 cores are mixed up.

· There is a break or a short circuit in the cable to the anemometer.

What you see on the Windsurvey window

Here’s what you see when the software is running normally
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part from the controls for the operating parameters (see page 4), the window contains:

· The wind speed, displayed as a number, in the selected units (metres per second, miles per hour, etc). If the value is displayed in red, it means that the wind speed is sufficient for the selected turbine to be generating power.

· The predicted current generation for the selected turbine, as a number of watts (single-anemometer version only).

· The wind speed, displayed as a coloured bar moving across from left to right. It uses a logarithmic scale. If the bar reaches half way across the scale, it means that the wind speed is one tenth of the maximum on the scale.

· Depending on your selection in the Turbine drop-down list, the 28 boxes for today and 27 previous days show one of:

· The calculated electricity output using the currently selected turbine type.

· The daily average wind speed.

· The maximum wind speed measured during the day.

for the current day and 27 previous days, not including days on which Windsurvey software was not running. The output figure is given in kWh (kilowatt-hours). A kilowatt-hour is one ‘unit’ of electricity as it appears on your electricity bill. If you select a different type of turbine, all these figures are immediately updated accordingly.

If a star appears after a day’s figure, it means that the database holds less than 20 hours’ data for that day. The current day should always have a star until 8 p.m.

· Depending on your selection in the Turbine drop-down list, the bottom line shows one of:

· The average daily electricity output using the currently selected turbine type for the entire Windsurvey database. This figure is calculated using all the wind speed data in the database, not just the most recent 28 days (for which individual values are displayed).

· The overall average wind speed.

· The all-time maximum wind speed.

The number of days shown on the bottom line reflects the length of time for which the Windsurvey software has actually been active since it was first run, which is not necessarily the same as the elapsed time between the date when it was first run and the present. For example, suppose you run the software for 18 hours, every day for 100 days. The number of days shown would be 75, not 100.

Hints

· The Windsurvey software does not interfere with other things you may use your computer for, such as word processing, spreadsheets, games or surfing the web.

· The ideal is to run the Windsurvey software 24 hours a day, but don’t worry if you have to shut it down for short periods, for example to update Windows, to move your computer, or similar. Restart it as soon as possible.

No data will be recorded for the missing period, of course, so the day’s output figure will be slightly lower than it should be (unless it was calm during the shutdown).

As for the long-term average figure: if it was unusually windy during the shutdown, the long-term average will be very slightly down, and if it was unusually calm, the effect will be reversed.

· Warning: If you want to do anything at all with the Windsurvey database files, take copies of them using the Full report button (see page 10). In particular, don’t double-click on the .csv files because they may then be opened using EXCEL: if you save the file in EXCEL, it changes the field sizes, and Windsurvey will no longer be able to use the file.

Stored data

The Windsurvey database files are in folder c:\wind survey data. There are two files, named wind1.csv and egen1.csv. As the .csv file type implies, they contain ‘comma separated values’, which means copies of them can be opened with a spreadsheet program.

wind1.csv (10-minute average speeds)

The wind speed file contains one line per day. Windsurvey adds a line to the end of the file every midnight, and updates the last line every 10 minutes. Each line contains 145 fields, separated by commas:

· Field 1 contains the date, e.g. 17/04/2007.

· Fields 2-145 contain 144 10-minute average speeds, for times between 00:00 and 23:50.

The average wind speeds in this file is in metres per second. This file does not take part in the calculation of estimated generation. It is recorded so that you can take copies of it using the Full report button (see page 10) and use them for any purpose.

egen1.csv (estimated generation data)

The estimated generation file contains one line per day. Windsurvey adds a line to the end of the file every midnight, and updates the last line every minute. Each line contains 205 fields, separated by commas:

· Field 1 contains the date, e.g. 17/04/2007.

· Field 2 contains the number of seconds in the day for which Windsurvey recorded the wind speed. If Windsurvey runs for the full 24 hours, this field should contain the value 86400, which is the number of seconds in a day.

· Field 4 contains the number of seconds during the day for which Windsurvey recorded a wind speed of 0 miles per hour (mph).

· Fields 5 to 104 contain the number of seconds during the day for which Windsurvey recorded wind speeds of 1 mph to 100 mph respectively.

· Fields 105 to 205 contain data which is similar to that in fields 4 to 104, but adjusted slightly to allow for hysteresis in the response of the turbine rpm with respect to the wind speed. The power calculations are made using this second set of measurements.

Note: this file accumulates data according to wind speed measured in miles per hour, rather than in the more commonly used metres per second. Using the smaller unit gives better resolution.

Generating a full report of the stored data

A button is provided on the Windsurvey window for you to request a full report of all the estimated generation data in the database. A full report provides the only means of examining data older than 28 days, because only the last 28 days are displayed on the Windsurvey window.

At the same time as the report files are being created, copies are taken of the wind speed and estimated generation files. This allows you to carry out further data analysis of your own.

Beside the Full Report button is a progress bar, which displays the progress of the report generation process. On a fast PC, or when you have only a few months’ data, the report will be generated in a few seconds. On a slower PC, or with a database containing many months’ data, report generation may take a few minutes. Wind data continues to be captured while the report is being generated.

Like the wind speed database files, the full report files are .csv files, designed to be opened with a spreadsheet.

At the top of the report file is a legend, indicating which data is in which column. Below the legend, there is one row per day, giving the average wind speed for the day, the maximum wind speed for the day, and the predicted output for the various models of turbine.

At the bottom, there are three lines, giving the following predicted data for each turbine:

· Total generation over the whole period covered by the database.

· Average generation per day.

· Average generation per day per square metre of swept area. The swept area is the area of the circle described by the blade tips.

The legend at the top of the report gives the name of each turbine, plus its rotor diameter in metres.

If the full report was produced with the ‘use standardised power curve’ box unchecked, each turbine’s rotor diameter is followed by an indication of the extent to which the turbine’s power curve exceeds what is reasonably possible. For an explanation, see the section on power calculations on page 11.

Power calculations

To calculate the power output of a turbine, Windsurvey software uses the turbine’s ‘power curve’. This is a graph which relates instantaneous wind speed to instantaneous power output.

Most turbine manufacturers provide power curves for their products. Also, some results of tests on domestic-sized wind turbines carried out by independent operators are in the public domain. Where possible, Windsurvey software uses these independently-measured curves in preference to those supplied by the manufacturer.

If a manufacturer-supplied power curve appears to be exaggerated, Windsurvey software automatically reduces it. Here is an explanation of what ‘exaggerated’ means:

1. The ‘Betz limit’ is the term used for the theoretical maximum power which can be generated by a turbine of a given rotor diameter at a given wind speed.

2. Experts consider that even the best small wind turbines are unable to harvest more than about 60% of the Betz limit power. Possible reasons for this include:

· Unavoidable design compromises have to be made. For example, the best rotor blades for one wind speed may not be the best blades for another.

· There are losses, for example due to heating in the generator and the cables.

· The Betz limit was calculated by Albert Betz in 1919. More recent investigations by Alexander Gorlov (2001) show that the Betz limit may be too high, though his work focused on water turbines rather than wind turbines.

If a manufacturer’s power curve shows a power output for a given wind speed which exceeds 60% of the Betz limit, Windsurvey software automatically reduces it to 60% of the limit.

The figure in brackets which appears after the turbine name in the turbine selection drop-down list, and also on the full report, is an indication of the extent to which the power curve has been reduced. A value of 0 means that no reductions were made.

Windsurvey software provides an alternative to the use of manufacturer’s power curves. If the ‘use standardised power curve’ check box is ticked, the section of the power curve covering light winds (up to about 6 metres per second) is replaced by a standardised curve, calculated from the rotor diameter and assuming a turbine efficiency of 50% of the Betz limit (29.5% overall efficiency). There are two reasons for standardising only the low wind speed section of the curve:

· At higher wind speeds, the limiting factor is likely to be the maximum power which the generator can handle, rather than the maximum power which can be harvested by the rotor.

· The low-speed section of manufacturers’ curves appears to be more prone to exaggeration.

How to uninstall Windsurvey software

To uninstall Windsurvey software:

· Take copies of any files in the data folder (c:\Wind survey data) which you want to preserve.

· Find your way to the Control Panel (one way is to click Start / Settings / Control Panel).

· In Control Panel, double-click Add or Remove Programs.

· Scroll down the list of installed software until you find Wind Survey.

· Click Wind Survey, then click Remove.

The Control Panel function may be unable to delete all elements of the Windsurvey software. If it reports that it was unable to delete some elements, you can safely delete them yourself using Windows Explorer.
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