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Abstract: Renewable resources are increasingly used to produce electricity. Usualy  is used 

photovoltaic panels  and wind power  to produce electricity . To determine the place of locationof 

wind systems, maps of wind  from area where these systems are to be located is used. If they're 

necessary more precise information on wind parameters at a certain point, can be used a system 

like the one proposed in the paper to measure and record the wind speed and direction for a 

certain amount of time. 
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1. INTRODUCTION 
From the electricity demand, an increasing share is obtained using systems for the 

production of electricity from renewable sources (sun or wind). For optimum performance, 

the particularities of each location should be known. In order to carry out a feasibility study 

necessary for the installation of a wind system, air circulation maps are used in the area. 

These maps are not punctual, and because of the landforms or adjacent buildings the location 

of a small wind system in inhabited areas involves a study of the air flow in this place . For 

this  is used a system can be measure and record at certain intervals the speed and direction of 

the wind. 

This information is very useful on the orientation of the wind power system, but also an 

estimate of the periods during which electricity is produced, information necessary for the 

elaboration of an energy management plan. 

 

2. PROPOSED SYSTEM 
 

An anemometer [1] is one of the tools used to measure wind speed. A device consisting 

of a vertical pillar and three or four concave cups, the anemometer captures the horizontal 

movement of air particles (wind speed). Anemometers measure the horizontal wind speed 

(velocity). This parameter is crucial for any wind site assessment.  

A simple type of anemometer is the cup anemometer. It consisted of three or four 

hemispherical cups each mounted on one end of horizontal arms, which in turn were mounted 

at equal angles to each other on a vertical shaft. The air flow past the cups in any horizontal 

direction turned the cups in a manner that was proportional to the wind speed. Therefore, 

counting the turns of the cups over a set time period produced the average wind speed for a 

wide range of speeds.  

The proposed system is one that uses a wind cup type detection element as shown in Figure 1. 

This is a simple and reliable system where wind speed is transformed into electrical pulses 

with a magnet-magnetic sensor system. The wind action on the cupe mechanism results in 

rotation of this and implicitly passing a permanent magnet in proximity of the magnetic 

sensor at each complete rotation. The magnetic sensor will generate an electrical impulse with 

a frequency that depends on the wind speed. 
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Figure 1 Wind cups sensor 

 

 A 360 ° precision potentiometer mounted on the fixed side of the system is used to 

measure the wind direction, but with the cursor connected to the moving part which is 

oriented in the wind direction. Thus, the position of the mobile system can be easily read by 

feeding the voltage potentiometer and measuring the tension on the cursor. 

 A problem may occur when the distance between the sensor and the monitoring 

system is high. The location of the monitoring system near the sensor implies a heavier access 

to recorded data or complicated power and data transmission systems. When is used a 

connection cable between the sensor and the monitoring system, errors may occur due to a 

voltage drop across the connecting cable. 

 One option is to use wireles communication systems, but if is wanted to monitor data 

for a long period (several months or even over a year), the system must be equipped with an 

expensive power supply system.Usage of a battery charging system is complicated from the 

point of view of maintenance, because the sensor is mounted at height and often in difficult 

access points. 

 In order to be able to use an error-free link, it is proposed to mount a module in the 

sensor case to enable conversion of the voltage signals into a unified 4-20 mA signal. This 

also reduces the number of wires because the same two wires are also used to power the 

module and the transmission of the signal to the monitoring system. For this, a module with 

integrated XTR115 circuit was used. 

 The XTR115 are precision current output converters designed to transmit analog 4-to-

20mA signals over an industry standard current loop. The XTR115 [2] provide accurate 

current scaling and output current.limit functions.The reference voltage output, is available 

for external circuitry and is not used internally. Figure  2 shows basic circuit connections with 

representative simplified input circuitry. The XTR115 is a two-wire current transmitter. Its 

input signal (pin 2) controls the output current. A portion of this current flows into the V+ 

power supply, pin 7. The remaining current flows in Q1. External input circuitry connected to 

the XTR115 can be powered from VREG or VREF. Current drawn from these terminals must 

be returned to IRET, pin 3. This IRET pin is a ―local ground‖ for input circuitry driving the 

XTR115. The XTR115 is a current-input device with a gain of 100. A current flowing into pin 

2 produces IO = 100 • IIN. The input voltage at the IIN pin is zero (referred to the IRET pin). 

A voltage input is created with an external input resistor, as shown.  
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Figure 2 XTR115 circuit 

 

The proposed system is one that includes a real time clock, measures wind speed every 

5 seconds, calculates the average speed for the current minute, and saves the data on a micro 

SD card every 5 seconds. An LCD display is provided for local view of current data. It can be 

activated by pressing the special button provided for it. The LCD remains active for 2 minutes 

and then switches off automatically. 

The system can be connected to a PC for downloading data, displaying SD card parameters, 

deleting files, or setting the real time clock. The structure of the system is shown in Figure 3 

where: 

1. Arduino UNO module provided with Atmega 326 microcontroller 

2. RTC (Real Time Clock) 

3. 2x20 character LCD display 

4. micro SD card module 

5. Button to activate LCD display 

6. speed and wind direction sensor 

7. computer or laptop (optional) 
 

The system uses the wind sensor described above and shown in Figure 1 to detect wind speed 

and direction. These converted values in unified current signal (4-20 mA) are transmitted to 

the analog inputs of the Arduino UNO module to be first converted to digital and then 

processed and memorized. 
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Figure 3. The system structure 

 

 

 

Numerical system 

Arduino Uno [3] is a microcontroller board based on the ATmega328P. It has 14 digital 

input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz quartz 

crystal, a USB connection, a power jack, an ICSP header and a reset button. It contains 

everything needed to support the microcontroller; simply connect it to a computer with a USB 

cable or power it with a AC-to-DC adapter or battery to get started. The Uno board is the first 

in a series of USB Arduino boards, and the reference model for the Arduino platform. 

The Arduino Uno can be programmed with the (Arduino Software (IDE)). Select 

"Arduino/Genuino Uno from the Tools > Board menu (according to the microcontroller on 

your board). The ATmega328 on the Arduino Uno comes preprogrammed with a   bootloader 

that allows you to upload new code to it without the use of an external hardware programmer.  

This module reads and stores data, displays them on an LCD display and has a 

possibility to connects to a PC using serial RS232 or USB communication. 

To facilitate data analysis they are written on micro SD card in text files that can be read 

easily with any text editor (Notepad, Word, etc.). The structure of the recorded data is 

presented in Table 1, specifying that all values are separated by space: 
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Table 1 

 

SD card module 
 

The card used to store data is a 8G micro SD.  This Micro SD Card is used for 

transfering data to and from a standard sd card. The pin out is directly compatible with 

Arduino and also can be used with other microcontrollers. It allow us to add mass storage and 

data logging to our project.  The SD card module we have used is for the micro SD cards and 

it uses the FET’s for level shifting and also a 3.3V regulator which converts the 5V from 

Arduino into the 3.3V for micro SD card. This uses the standard SPI interface for 

communication, which involve SPI buses, MISO, MOSI, SCK, and a CS signal pin. through 

programming, the data can easily be read and wrote into SD Card by using the Arduino  

microcontrollers. It is recommended to format the memory card before usage. 

 

Real Time Clock 
 

In order to be able to record the time at which the data was retrieved, a Real Time Clock 

(RTC) module was used. This is done with the DS1307 integrated circuit.  

The DS1307 serial real-time clock (RTC) [4] is a low-power, full binary-coded decimal 

(BCD) clock/calendar plus 56 bytes of NV SRAM. Address and data are transferred serially 

through an I2C, bidirectional bus. The clock/calendar provides seconds, minutes, hours, day, 

date, month, and year information. The end of the month date is automatically adjusted for 

months with fewer than 31 days, including corrections for leap year. The clock operates in 

either the 24-hour or 12-hour format with AM/PM indicator. The DS1307 operates as a slave 

device on the I2C bus. Access is obtained by implementing a START condition and providing 

a device identification code followed by a register address. Subsequent registers can be 

accessed sequentially until a STOP condition is executed. The DS1307 has a built-in power-

sense circuit that detects power failures and automatically switches to the backup supply. 

Timekeeping operation continues while the part operates from the backup supply. When VCC 

falls below VBAT, the device switches into a low-current battery-backup mode. Upon power-

up, the device switches from battery to VCC when VCC is greater than VBAT +0.2V and 

recognizes inputs when VCC is greater than 1.25 x VBAT 

To view the instantaneous values, a 2 x 20-character alphanumeric LCD display was 

provided. The LCD will be activated when a button is pressed. The data will be displayed on 

the LCD with a 5 second refresh rate. It will show the current date and time, instantaneous 

wind speed (m / s), average speeds (m / s) and wind direction (0-360 degrees where 0 degrees 

is North). This data is displayed for 2 minutes after which the display is turned off for a 

reduction in consumption. Within this 2-minute interval, the data is transmitted to the serial 

port so it can be viewed on a PC. 

The data is stored on the card every 5 seconds and a minute. Every 5 seconds, the data 

is stored in a file named DT5S_XX.txt where xx represents the current month. To avoid 

Value 1 Value 2 Value 3 Value 4 Value 5 

Date Time 

Wind speed 

(5 sec) 

 

Average wind 

speed for the 

current minute 

Direction 

 

year/month/day 

 

Hour/minute/second 

 
m/sec m/sec 0-360  degrees 
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creating very sized apple files, it was chosen to create a new file at the beginning of each 

month. For faster data download, a DT1M_XX.txt file where data is saved every minute 

(instantaneous wind speed, one-minute speeds, wind direction) is generated. Each time the file 

is written, the date of the file change is updated. The stored data can be downloaded to a PC 

by reading the SD card or by connecting the system to the PC via the serial or USB interface. 

Communication can be done using any TTY software capable of transmitting and receiving 

Ascii codes. You can then send commands to: 

 display the Help menu to set the real time clock 

 reading or deleting a DT5S_XX.txt or DT1M_XX.txt data file 

 activating the LCD display and instant data transmission for 2 minutes 

 

3. Conclusions 
 

The proposed system is simple but very useful in monitoring the speed and direction of 

the wind. These data are especially useful when drawing up feasibility studies for the location 

of wind power generation systems. Recorded data is easily accessible by reading both on the 

SD card and by downloading their using serial or USB communication. The .txt format of the 

created files allows for easy data analysis. By connecting to a PC  can be set the system's real 

time clock, read or delete the desired files, see SD card information (its capacity, number of 

files and their structure) 

If there is an accessible wifi network in the area, a wifi to com module can be attached to 

the system, so the data will be remotely accessible via the web. 

In conclusion, the system is very useful in monitoring the speed and direction of the wind, and 

the data provided by it can also be used for calculating the energy efficiency of wind 

generators according to the speed and direction of the wind. 
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