“ A man of true science uses but few hard words, and those only when none other will answer his purpose;
whereas the smattered in science thinks that by mouthing hard words he understands hard things. ”

— Herman Melville.

MICROPROCESSOR BASED WIND SPEED INSTRUMENTATION SYSTEM
MIHIR VORA

ABSTRACT:
This system is basically related with wind measurement parameters like wind speed, wind
direction, humidity, pressure, temperature and process the sensed data to get result in an appropriate form

for some useful purpose. Our dissertation is capable to measure wind speed only.

®  INIRODUCTION:

Measurement of wind speed is very important to people such as pilots, sailors, aad farmers. Accurate
information about wind speed is important in determining the best sites for wind turbines. Wind speeds
must also be measured by those concerned about dispersion of airborne pollutants. Winds speeds are
measured in a wide variety of ways, ranging from simple go-no go tests to the most sophisticated electronic
systems. The variability of the wind makes accurate measurements difficult, so rather expensive equipment
is often required. We have tried to develop a system using general type of components making it a low cost
system. But we must have good data on wind direction before such a choice can be made. We shall
examine some of the methods of measuring wind speed in our dissertation. Anemometers, instruments that
measure wind speed, have been designed in great variety. In our system we have used propeller and cup
type anemometers. Each anemometer contains appropriate sensor with an appropriate signal conditioning
transducers based circuits, and gives voltage output which is proportional to physical quantity being
measured. Anemometer have output which is ac and dc, or string pulse. In our proposed system, the output
is string pulse. The outputs of different parameters are given to the input of data acquisition system. The
data acquisition system is having a facility to select appropriate signals by selecting appropriate channels
which are used for different transducers. The data acquisition system will convert input signals into its
equivalent binary codes by using successive approximation method. This binary output is used by
microprocessor for processing the data. The results of processed data are displayed on the display unit of
the microprocessor. The measured physical quantity is displayed one by one either by using time slot
method or by interrupt method. The software for data acquisition system is written in assembly language.
In time slot method the physical quantity is measured after certain period of time for a particular time
interval one by one. The measured physical parameters are displayed one by one interrupt method. In this
method microprocessor waits for a key to be pressed. This system contains interrupt method for display of
wind parameters

®  WIND SPEED MEASUREMENT TECHNIQUES :

Wind speed can be measured by following two methods:
[1] Motor Generator Method, and
[2] Optical Method.

[1] MOTOR GENERATOR METHOD: In this method, propeller type anemometer has been used.
One can make it by either aluminum or fiber glass. For our system anemometer is made by
aluminum. Wind shaft used for rotation of wind cups is connected with a motor shaft which
generates the electromotive force (emf) when motor shaft is rotates and produces the
electromotive force; which is directly proportional to the anemometer speed. The major
disadvantage of this method is that, the generator is to be brushed regularly. As such the motor
will restrict the smooth motion, hence producing less emf which is insufficient for getting accurate

results.
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[2] OPTICAL METHOD: The problem of motor generator method is eliminated in optical
method. In this method, one optoelectronic device is used for emitting the radiation of particular
frequency. Other device is used for detecting the emitted radiation. For our circuit purpose we
have used infrared detector and emitter because infrared detectors and emitter do not influenced by
visible light, hence this will eliminate the false triggering of detector. For wind speed detection
cup type anemometer is connected with circular disc, infrared transistor optoelectronic device, and
transducer based circuit. In the circular disc there are 18 holes at every 22.5° location. So the
disc will generate a series of pulses. The number of pulses generated per given period of time can
be translated into equivalent speed. The arrange ment of infrared detector and LED is such that so
as to face each other through disc holes whenever the disc rotates. Here the arrangement of
infrared detector and LED is such that they can see to each other through disc holes when disc
holes rotate. When infrared detector faces the LED and the disc, the collector voltage of infrared

transistor falls

CALIBRATION: The distance between disc and center of cone for one revolution is circular type
which is 2pR where R is radius of revolution i.e. distance between centre of disc and centre of
cone. Here in our design R =22.5cm .. 2 p R =141.3 cm Here speed = Distance / Time  so
if speed is one mile per second for one resolution per second, it is equivalent to wind speed of 3
miles per hour. Since there are 18 hole in circular disc, increase of 5 to 6Hz frequency corresponds
to an increase in wind speed of one mile per hour. By considering above concept circuit can be
calibrated by applying different frequencies at test frequency injection point and by measuring
proportional output voltage. The calibration result obtained by inputting known frequency is

shown in calibration Table.1.

® MICROPROCESSOR SOFTWARE :
This chapter describes the microprocessor software developed for the proposed wind measurement
system. This includes software for data collection from anemometer, to convert analog data into
digital word through ADC, to process it through microprocessor 8085 and to display result at
seven segment LED display. For the solution of any problem through microcomputer or computer,
the schematic presentation of solution is desired in the form of flow chart. The system software
has been divided into different parts which are as follows:

1] Main program.

[
[2] Processing routine for each anemometer.
[3] Subroutines used for main program and processing routines.
[4] Utility subroutines provided in the system.
s MAIN PROGRAM:_The main program is used to select channel of ADC to display desired wind

parameters like wind speed and wind direction. Interrupt Service Routine is used in this program.

One can observe desired parameter by pressing predefined key from the following:
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> WIND SPPED The program can be stopped by pressing RST key.

UTILITY SUBROUTINES :

The different utility programs used from system ROM is OUT, DELAY and MODIDT.

ouT

DELAY

This subroutine is used to display character data in address/data field of seven
segment microprocessor display.
|::> This subroutine used is to get required time delay in

Different program during program execution at required location.

MODIDT |:> This subroutine is used to display numerical result of

®

(4]
(5]

[7]

Processing routine in data field of seven segment display of microprocessor.

CONCLUSIONS: This system is a basic system to measure the wind parameters like wind speed
for wind speed, a visual indication of wind speed is obtained by dc generator to dc voltmeter with
appropriate calibrated scale. The scale needs to be arranged such that the pointer indicates a speed
of Imilepersecond when the generator stalled and voltage is zero. Then any speeds above 1 mile /
second will be correctly displayed if the scale is calibrated according to given graph of frequency
verses output voltages. Our circuit design works with a accuracy of 1 mile / second and best suited
for examining heights between 30 and 100 m Both wind parameters are measured using
microprocessor based instrumentation system. By pressing a respective key respective parameters

can be measured for which interrupt service routine is used.

FUTURE SCOPE: The proposed instrumentation system is a basic circuit design for wind
measurements system. The system can be expanded to measure some other weather parameters
like temperature, pressure, humidity, rain etc. By changing the input parameters one can develop
new software for weather conditions. Further, the circuit design of the system can be utilized in

Balloon tracking system.
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