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ABSTRACT 

This paper consist two kind of automation of windmill, (1) pitching and (2) yawing of windmill. Blade pitch or simply pitch refers 

to turning the angle of attack of the blades. Wind turbines use pitching of an individual blade to adjust the rotation speed and give 

better efficiency. Yaw is the angle of rotation of the nacelle around its vertical axis. Efficient yaw control is essential to ensure 

that wind turbines always face directly into the wind. Generally, anemometer is used for determine velocity and direction of wind, 

here force sensors are used for same purpose. 
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1. INTRODUCTION  

The first windmills are able to rotate in order to face of the 

wind appeared in the mid-18th century, at that time necessary 

yawing torque was created by means of animal power, human 

power or even wind power. Now a days fully automated 

system available to do same work. Pitching of blade plays very 

important role to rotate the rotor. When very low or very high 

wind force is available, pitching system of blade maintain 

blade position. 

 

2. PITCHING  

Blade pitch or simply pitch refers to turning the angle of attack 

of the blades. Wind turbines use pitching of an individual 

blade to adjust the rotation speed and generate the power.  

Change in air force is occur with respect to time. Sometime 

low air force and sometime higher than expectation. When low 

air force strikes on blades, rotation of rotor will decrease or 

stop rotation. When high air force strikes on blades, rotation of 

rotor will higher than desired revolutions or sometime damage 

wind mill. 

 

Fig1: Pitching 

While operating, a wind mill's control system adjusts the blade 

pitch to keep the rotor speed within operating limits as the 

wind force changes. Feathering the blades stops the rotor 

during emergency shutdowns or whenever the wind speed 

exceeds the maximum rated force. During construction and 

maintenance of wind turbines, the blades are usually feathered 
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to reduce unwanted rotational torque in the event of wind 

gusts. So, Pitching is an ultimate Solution for prevent damage 

and improve efficiency of wind mill. 

 

3. YAWING  

The wind mill is said to have a yaw error, if the rotor is not 

perpendicular to the wind. A yaw error implies that a lower 

share of the energy in the wind will be running through the 

rotor area. If this were the only thing that happened, then yaw 

control would be an excellent way of controlling the power 

input to the wind mill rotor. That part of the rotor which is 

closest to the source direction of the wind, however, will be 

subject to a larger force (bending torque) than the rest of the 

rotor. On the one hand, this means that the rotor will have a 

tendency to yaw against the wind automatically, regardless of 

whether we are dealing with an upwind or a downwind 

turbine.  

 

Fig2: Yawing 

On the other hand, it means that the blades will be bending 

back and forth in a flap wise direction for each turn of the 

rotor. Wind mills which are running with a yaw error are 

therefore subject to larger fatigue loads than wind mills which 

are yawed in a perpendicular direction against the wind. So, 

yawing is an ultimate Solution for prevent damage and 

improve efficiency of wind mill. 

 

4. ELECTRONICS PART  (AUTOMATION)  

4.1 Microcontroller:  

A microcontroller is a small computer (SoC) on a single 

integrated circuit containing a processor core, memory, and 

programmable input/output peripherals. 

Arduino mega 2560: 

 

Fig 3: Arduino mega 2560 

The Arduino Mega is a microcontroller board based on the 

ATmega2560 (datasheet). It has 4 UARTs (hardware serial 

ports), 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 an AC-to-DC adapter or battery to get 

started. 

4.2 Force sensitive resistor: 

This is a Force sensitive resistor with a square, 1.75x1.5", 

sensing area. This FSR 406 will vary its resistance depending 

on how much pressure is being applied to the sensing area. 

The harder the force, the lower the resistance. When no 

pressure is being applied to the FSR its resistance will be 

larger than 1M. This FSR can sense applied force anywhere in 

square. 
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Fig 5: Force sensitive resistor 

Dimensions: 

Length: 88mm/3.47in 

Width: 43.7mm/1.72in 

Thickness: 0.42mm/0.0165in 

Weight: 1.12g/0.04oz 

 

4.3 Servo motor: 

 

Fig 6: Servo motor 

Servo motor specifications for pitching: 

Weight: 55g 

Dimension: 40.7×19.7×42.9mm  

Stall torque:  10.5kg/cm (4.8v); 13kg/cm (6v)  

Operating speed: 0.20sec/60 degree (4.8v); 0.17sec/60 degree 

(6.0v) 

Operating voltage: 4.8-6.6v 

Temperature range: 0- 55deg 

Servo Plug: JR (Fits JR and Futaba) 

Gear Type: Metal gear 

Dead band width: 1us 

Power Supply: Through External Adapter 

Servo motor specifications for yawing: 

Dimensions: 65.8*30.4*57.6(mm)   

Weight: 199±1 (g)  

Gear type: 6 Metal gear  

Gear backlash: <1°  

Motor: Carbon-brush-motor 

Operating Speed (4.8V): 0.30sec/60 degrees at no load 

Operating Speed (6.0V): 0.27sec/60 degrees at no load 

Stall Torque (4.8V): 27.5 kg/cm 

Stall Torque (6.0V): 33 kg/cm  

Stall Current (4.8V): 3± 0.6A 

Stall Current (6V): 3.8± 0.8A 

Command signal: Pulse width modification   

Amplifier type: Digital Controller  

Impulse width range (standard): 900~2100 µsec  

Dead band width: <10µsec. 

 

5. AUTOMATION  

5.1 Connections: 

Two force sensitive resistors are connected with Controller at 

analog input A0 and A1 pins. Sensors are connected through 

voltage divider. 

Pitching: Three servos are connected at number 9, 10, 11 

digital I/O pins for three blades. In figure only one servo 

shown, because all 3 servo has same signals for pitching at pin 

11. 

Yawing: Servo is connected at number 12 digital I/O pin. 

 

Fig 13: Concept figure of automation 

 

5.2 Programming: 
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This code will run in Arduinoôsoftwere. 

  int fsrPinL = A0; 

  int fsrPinR = A1; 

  int fsrL; 

  int fsrR; 

  int DL; 

  int DR; 

  int L; 

  int R; 

  int l=90; 

  int r=90; 

  int yhome=90; 

   

  #include<Servo.h> 

  Servo Sp1; 

  Servo Sp2; 

  Servo Sp3; 

  Servo Sy; 

  int mpValL; 

  int mpValR; 

 

void setup(void) 

   {  

    Serial.begin(9600); 

    Sp1.attach(9); 

    Sp2.attach(10); 

    Sp3.attach(11); 

    Sy.attach(12); 

   }  

void loop(void)  

{  

   fsrL = analogRead(fsrPinL); 

   fsrL = analogRead(fsrPinL); 

   Serial.print("Analog reading L= "); 

   Serial.print(fsrL); 

   fsrR = analogRead(fsrPinR); 

   fsrR = analogRead(fsrPinR); 

   Serial.print("Analog reading R= "); 

   Serial.print(fsrR); 

    

   mpValL= map (analogRead(A0),0,1023,10,170); 

   Serial.print(" & L Servo angle"); 

   Serial.println(mpValL); 

   mpValR= map (analogRead(A1),0,1023,10,170); 

   Serial.print(" & R Servo angle"); 

   Serial.println(mpValR); 

    

   int J = ( (mpValL + mpValR) / 2 ); 

 

   Sp1.write(J); 

   Sp2.write(J); 

   Sp3.write(J); 

    

   if (mpValL > mpValR) 

    {  

     DL= mpValL - mpValR; 

     L= yhome+DL; 

     for (l=J; l<=L; l++); 

      {  

       Sy.write(l); 

       delay(100); 

      }  

      yhome=l; 

    }    

   else if (mpValR > mpValL) 

    {  

     DR= mpValR - mpValL; 

     R=yhome-DR; 

     for (r=R; r>=R ; r--); 

      {  

       Sy.write(r); 

       delay(100); 

      }  

     yhome=r;  

    }  

}  

 

6. CONCLUSIONS 

Pitching of blade is help to generate continues power, and 

make windmill safe. Yawing of windmill gives better 

performance and prevent fatigue loading on windmill. Use of 

force sensor is different way to determine wind velocity and 

wind direction, It is cheaper than anemometer. 
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