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ABSTRACT 

This project describes the design and implementation of a Wireless monitoring 

system for turbines using Arduino. Here we employ an Arduino based wireless system 

that measures and transmits the different electrical and mechanical parameters of the 

turbine. The parameters that are to be monitored are current, voltage, speed and 

vibration in the turbine. These parameters are sensed and given to the Arduino. Arduino 

transmits the parameters using suitable medium to a PC which enables remote 

monitoring. This can be done using Arduino with RF wireless technology. Arduino is a 

open source platform, both in terms of Hardware and Software. RF is a new kind of 

low complexity, low power consumption, low data rate and low cost wireless network 

technology. Wireless sensor network receives the parameters that are measured in the 

wind turbine and transmit it to the RF receiver that is placed an the receiver’s side. 

Further all the obtained data and the control data are displayed on the PC which runs 

LabVIEW which is an advanced measurement and automation software. Use of VI has 

innumerable advantages such as easy configuration, easy control, variety of data 

representation, ease of modification, low cost and a host of others. 
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1. INTRODUCTION 

The GSM (Global System for Mobile Communications) is one of the famous and world-wide 

accepted standard for mobile phones, which has an operating frequency of 900 MHz. The 

speciality of GSM lies in easing out international calls thereby helping the subscribers to access 

from any parts of the world. Since the channels are of digitized format the signaling and speech 

clarity are of great quality when compared with their predecessors. GSM, the present Third 

Generation (3G) system can be used for Wind Mill monitoring most effectively. 
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In the Current Situation Microcontroller (using PIC) and Manual Process is employed. So, 

By using PIC Microcontroller it does not have withstand capacity, failed to produce fast 

switching operation and does not control various parameters. So, Monitoring with Fast 

Operation is needed for Wind Turbine. 

A wind turbine is a device that converts kinetic energy from the wind into electrical power. 

A wind turbine used for charging batteries may be referred to as a wind charger. The result of 

over a millennium of windmill development and modern engineering, today's wind turbines 

are manufactured in a wide range of vertical and horizontal axis types. The smallest turbines 

are used for applications such as battery charging for auxiliary power for boats or caravans or 

to power traffic warning signs. Slightly larger turbines can be used for making small 

contributions to a domestic power supply while selling unused power back to the utility 

supplier via the electrical grid. Arrays of large turbines, known as wind farms, are becoming 

an increasingly important source of renewable energy and are used by many countries as part 

of a strategy to reduce their reliance on fossil fuels. Characteristics of a small wind turbine. For 

our Virtual Labs project, we need to monitor the operating parameters, most notably rotational 

speed, for our small wind turbine. This experiment will be hosted on our Virtual Labs site. 

Students and researchers will be able to access the site and remotely measure and analysis 

the various electrical and mechanical parameters of the turbine. In other applications, turbine 

designers, interested users and others may have the need to monitor the characteristics of their 

turbine for research and development purposes, for performance validation or for scientific and 

engineering curiosity. The system described here can be used to easily modify an existing 

turbine to accomplish this. Most low cost, small wind turbines on the market today are designed 

for low cost, reliable, long-term operation and rarely have in-built monitoring capabilities to 

measure rotating speed, torque, or voltage and current output. One of the primary reasons for 

this is because small horizontal axis wind turbines need to yaw directly into the wind for 

maximum power output and normally employ a passive tail vane to accomplish this. To avoid 

tangling, twisting and ultimately breaking the power wires that take the turbine's electrical 

output to the ground, slip rings are incorporated between the turbine and the tower, to allow 

the turbine any possible yaw rotation, while still carrying the power to the ground. These slip 

rings normally have only two or three contacts, to take the dc or ac electrical output to the 

ground. Adding additional slip rings to carry data signals would require a complete redesign of 

the turbine and is not feasible for most applications. In the case of large scale turbines, with 

electronic, motorized yaw control, the possibility of twisting data and power wires is eliminated 

and the instrumentation is done within the turbine hub itself, with cables used to route the 

power and data down to the ground. In our work, we have implemented a novel system that 

measures and wirelessly transmits the monitored data across the turbine's yaw pivot. This 

allows a small, pre-built horizontal axis wind turbine to have the same monitoring capabilities 

as the much larger turbines. 

2. COMPONENTS USED 

1. PIC Microcontroller (16F877A). 

2. DC Power supply unit. 

3. GSM Modem. 

4. GSM Mobile. 

5. Connecting wires. 

6. Receiving antenna. 
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BLOCK DIAGRAM 

 

3. MICRO-CONTROLLER 

A microcontroller (MCU for microcontroller unit) is a small computer on a single metal-oxide-

semiconductor (MOS) integrated circuit (IC) chip. A microcontroller contains one or more 

CPUs (processor cores) along with memory and programmable input/output peripherals. 

Program memory in the form of ferroelectric RAM, EEPROM, NOR flash or OTP ROM is 

also often included on chip, as well as a small amount of RAM. Microcontrollers are designed 

for embedded applications, in contrast to the microprocessors used in personal computers or 

other general purpose applications consisting of various discrete chips. 

DC Power Unit 

The following are the components used for the DC regulated power supply. 

1. 230V /12V step down Transformer. 

2. Bridge Rectifier with 4 x 1N4007 diodes. 

3. 470μF/35V Capacitor as a Filter. 

4. 7805 Voltage Regulator IC. 

The input line voltage is stepped down using the transformer and the output voltage is given 

to the rectifier. Semiconductor diode is used as a rectifier, which helps in converting the ac 

voltage into pulsating dc voltage. A filter circuit is used to reduce the pulsations in dc voltage. 

In this circuit, the filter used is a capacitor. The filtered dc output is then fed to a voltage 

regulator stage. It helps in maintaining a constant output voltage, in addition to smoothing. 

Here, IC 77805 is employed as a voltage regulator which provides an output voltage of 5 V. 

Assembly 

From the block diagram our assembly can be easily understood. First is the windmill in which 

electricity is produced. This data is sent to the Energy Meter Display. From that display through 

Parallel Port the Microcontroller is connected. The Microcontroller is connected with the GSM 

Module. Communication is done between the Mobile and the GSM Module. 

GSM Mobile and Antenna 

A handset with sim card facility to send code to GSM modem and to receive a message about 

the status of the windmill by message sent by the controller. Antenna is connected to the GSM 

board to receive a message from cell phone. 
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4. WORKING & RESULTS 

The main concept of the project is introduce mobile communication into embedded system. 

The windmill produces the electrical energy. There are two modes of operation in a windmill. 

Two generators are used for production of energy. One is for low speed winds and the other is 

for high speed winds. Now the energy produced is sent to the display meter in the windmill. 

The display meter is a device in which it shows the energy generated in the windmill and the 

rate at which the windmill produces energy. The windmill can be manually overridden using 

that device. This not only shows the energy produced it also shows if any error occurs in the 

system. The module which we are building is interfaced to the display meter of the windmill. 

The display meter has a parallel port so a parallel interfacing is done in it. The data is received 

from the display meter through the parallel port. The received data is sent to the 

Microcontroller. The controller which we use here is a PIC controller. The controller reads the 

data. The GSM module is connected with the controller. The GSM module is further connected 

with the receiving antenna. When a valid data is sent from the mobile phone it is received by 

the antenna which sends the requested data to the GSM module. If it’s a valid data the requested 

data is sent to the GSM module by the controller and the GSM module sends it to the mobile 

phone. Energy produced every 2 hours can be sent automatically or can be requested manually 

by the person. As some additional features we can also program it to send the errors occurring 

in the system. This is the working of the system. 

5. CONCLUSION 

The data from the windmill can be received by the owner’s mobile by sending valid codes. 

This project not only gives convenience to the windmill operator but can also provide security 

to its production data. Since code is provided to receive alerts from the module. Windmills 

located in remote areas are not easily accessible. This was one of the issues has been solved. 

When the windmill is not in operation it will automatically sends the status to the owner’s 

mobile, so the shutdown period is less. This gives the owner to access the windmill anywhere 

in the world using GSM technology. This provides a simple, convenient, time saving and 

secures system for monitoring the windmill power generation. 
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