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Wind Speed Measurement by Using a Cooling Fan
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Abstract

This paper presents measurements of wind speed by using a cooling fan to evaluate the ability of the fan to be
utilized as a substitute for a sensor. The result, when cooling fans are used, is compared with that of a handmade
wind tunnel which can create the Standard Wind Speed Meter and control wind speed from 0.4 m/s to 20 m/s. Inside
the tunnel there is a dc motor that receives a PWM signal from the microcontroller. There are also 2 Anemometers.
The primary result shows six different brand fans that get wind energy and provide a dc voltage in a linear relationship
at wind speed intervals between 3.2 to 15.7 m/s only. The signal of that dc voltage is sent to the microcontroller for
interpretion on an LCD screen both in m/s and in km/h unit. The final result indicates that the fan with the microcontroller
can be substituted for a wind speed measurement sensor. The average error value is approximately + 0.14 m/s or +

1.12 % which is an acceptable value.
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Figure 1 Vertical anemometer
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Figure 2 Horizontal anemometer
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Figure 3 Structure of cooling fan
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Figure 4 Motor speed control using dsPIC30F2010 microcontroller
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Table 1 The values of the wind speed measured by the

anemometer and by the sensor

\" V1 \" V1 \" Al
(m/s) (m/s) (m/s) (m/s) (m/s) (m/s)
3.2 35 7.4 7.7 11.6 1.7
34 3.6 7.6 7.9 11.8 11.9
3.6 3.8 7.8 8.1 12.0 121
3.8 4.0 8.0 8.3 12.2 12.2
4.0 4.2 8.2 8.5 12.4 12.5
4.2 4.4 8.4 8.7 12.6 12.6
44 45 8.6 8.8 12.8 12.8
4.6 4.7 8.8 9.1 13.0 13.0
4.8 5.0 9.0 9.3 13.2 13.1
5.0 52 9.2 9.4 13.4 13.3
52 5.3 9.4 9.7 13.6 13.5
54 55 9.6 9.9 13.8 13.7
5.6 5.6 9.8 10.0 14.0 13.9
5.8 5.9 10.0 10.2 14.2 141
6.0 6.2 10.2 10.4 14.4 14.4
6.2 6.5 10.4 10.6 14.6 14.7
6.4 6.7 10.6 10.8 14.8 14.8
6.6 6.8 10.8 11.0 15.0 15.0
6.8 71 11.0 11.2 15.2 15.2
7.0 7.3 11.2 11.3 15.4 15.4
7.2 7.5 11.4 11.5 15.6 15.6
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