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Abstract— The projects uses zero crossing point of the wave 

form which is detected by a iso-coupler whose output is then 

fed to the ardiuno Uno. The ardiuno provides required 

delayed triggering control to a triac through opto isolator 

interface. Finally the power is applied to the load through 

triac. This project is uses an ardiono Uno R3 which is 

interfaced through a pushbutton switch for increasing or 

decreasing the AC power to the load. The varying power shall 

result in variation in the speed of the motor. The projects can 

be further enhanced by using 2 such units in any 1 phase 

supply for 1 phase induction motor.  
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I. INTRODUCTION 

The project uses zero crossing point of the wave form which 

is detected by an opto-coupler whose output is then fed to the 

arduino. Finally power is applied to the load through triac and 

ac dimmer module. This project is uses an arduino Uno R3 

development board which interface through a push button 

switch for increasing or decreasing and on-off the power to 

the load. Varying power shall result in variation in the speed 

of the motor, the project can be further enhanced by using 

triac. The project uses zero crossing point of the wave form 

which is detected by an opto-coupler whose output is then fed 

to the arduino. Finally power is applied to the load through 

triac and ac dimmer module. This project is uses an arduino 

Uno R3 development board which interface through a push 

button switch for increasing or decreasing and on-off the 

power to the load. Varying power shall result in variation in 

the speed of the motor, the project can be further enhanced by 

using triac. The 230 v AC supply is first stepped down to 12v 

AC using a step down transformer. This is a converted to dc 

using bridge rectifier. The ac ripple is filtered out by using a 

capacitor and given to the input pin of voltage rectangular. At 

output pin of this rectangular we get a constant 12v DC which 

is used for different IC in this project. As the name suggests, 

these motors operate on single phase AC supply. This is 

shown in fig. 3 

A. Single phase induction motor 

Single phase induction motors are extensively used in low 

power applications such as domestic appliances as mentioned 

above. These are small in size and less expensive to 

manufacture. These motors are also called as fractional KW 

motors, because most of these motors are constructed in 

fractional kilo-watt capacity. Single phase induction motors 

consist of two main parts; stator and rotor. The construction 

of these motors is more or less similar to a three-phase 

squirrel-cage induction motor. The stator is a stationary part 

and it has laminated construction, which is made up of 

stampings. These stampings consists of slots on its periphery 

to carryd the stator winding. This winding is excited with a 

single phase AC supply. The rotor is a rotating part and its 

construction is of squirrel cage type. 

 
Fig. 1: induction motor 

II. DIMMER MODULATION 

Control dimming from Parallel input or Serial Data input. The 

control part is totally isolated from high voltage by on board 

optocouplers. This board is very much improvement over our 

earlier 16 step board allowing more smooth control in 

dimming due to more steps. The board can be used in 

applications where dimming of 110-220V AC power is 

required like dimming of resistive loads and light inductive 

load (like ceiling fan, Do not try to use it with heavy loads 

like AC, Motors, halogen, transformers). The input can be 

simple 8 bit binary signal from microcontroller which is 

isolated with the use of opto-couplers or serial data input. 

A. Specification 

Parameter Pin 

AC Input 80V AC to 250V AC 

AC Load Current 12 Amp Maximum 

AC Load Type 

Bulb (Resistive Load) up to 1000 

Watts 

Fan (Inductive Load) upto 100 

Watts 

Frequency of mains 50 Hz or 60 Hz 

Control Input 

Voltage 
5V DC Isolated 

B. Theory of Operation 

In this dimmer, the alternating current (AC) phase control 

method is used to control the intensity of an incandescent 

lamp or fan, which is connected as a load. The rms value of 

the voltage supplied to the lamp is varied by controlling the 

firing angle of a Triac. The firing angle is the time the Triac 

is made on. The firing angle is determined by the control 

input. By controlling the firing angle, the rms voltage 

supplied to the load changes and according to the voltage 

light intensity of the bulb varies. Figure displays the effective 

voltage applied to a load by controlling the firing angle, α. 
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Fig. 2: wave form 

III. BLOCK DIAGRAM OF PROJECT 

In this project first power supply given to the step down 

transformer. In this project using Transformer 230v to 12v 

(step down), 500ma. This is given to the drive. The power is 

given to the load by ac drive. On other side the 5v dc by using 

adapter given to the ardiuno board. ardiono Uno R3.the 

ardiuno is the micro controlling board which is given 

triggering pulse to the circuit.  This project is uses an arduino 

Uno R3 development board which interface through a push 

button switch for increasing or decreasing and on-off the 

power to the load. Varying power shall result in variation in 

the speed of the motor, the project can be further enhanced by 

using triac. Shown in fig 3. 

 
Fig. 3: block diagram of project 

A. Ac drive 

In ac drive first using opto coupler moc 3021. Which given 

linked between ac drive and arduino board. Also given pulse 

to arduino board. This is connected with triac. Triac given 

voltage variation in voltage and given trigger to arduino 

through opto coupler. The zero crossing detector also 

connected to the triac which is most important component in 

this project. The projects uses wave zero crossing point of the 

form which is detected by opto coupler.ac drive shown in fig. 

4. 

 
Fig. 4: block diagram of ac drive 

IV. CIRCUIT DIAGRAM 

In the project mainly two sides (a) supply side and other is (b) 

controlling side. 

A. Supply side 

The power is first step down by step down transformer. 

Which is step down the 230v to 12v. Which is given to the 

load and bridge rectifier. The 5v dc is given to the arduino 

Uno by using adapter. The bridge rectifier using for dc supply 

which is given to the dimmer modulation which is connected 

to the arduino board. The voltage regulator are connected 

after bridge rectifier. Which given smooth voltage to the as 

per electronics components. Also two capacitor are connecter 

with it for a smooth operation. 

B. Controlling side 

In controlling side the zero crossing detector connected with 

opt coupler and triac. Triac given voltage variation and given 

triggering to the ardiuno board. The zero crossing detector 

detected the zero crossing point.  The arduino board are 

connected with dimmer module with its 7 pins and arduino 

board are connected with the three switches. One for on-off 

and other two for decrease and increase the speed of motor. 

 
Fig. 5: working model 

V. CONCLUSION 

The objectives of this project has been achieved which was 

developing the speed control induction motor using triac. 

From observation that has been made, it clearly shows that its 

speed accurate, and is easy to control and user friendly to use. 

This control method is expected to overcome the problem 

such as over loading, heating object that away from the user, 

object in a very fast and easy manner. 
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