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Abstract— The main aim of the proposed system is tdesign and
develop an electronic system that can be used tontml the speed
of single phase induction motor by varying duty cye. The
present scheme employs Microcontroller to controltie speed of
Induction motor. The features which have made it atiactive are

improved sensitivity, advanced control capability easy to develop,
low cost and size. This system works on 12V DC supplvhich is

converted to 230V AC with the help of push pull coverter in

order to drive the induction motor. The above sytem is
assembled, tested and its performance are recordedr various

duty cycle which varies the stator voltage of theinduction motor

which intern varies the speed of the motor.

1. INTRODUCTION.

Many industrial applications, however requires selvepeeds
or continuously adjustable speed drive systemsdifioaally

DC motors have been used in such adjustable speed d

systems. However DC motor is expensive requirequiat
maintenance due to commutator, brushes and aréijired in

hazardous atmospheres. Speed of single phase i nebtor
is generally controlled by controlling its statooltage. This
can be accomplished by following two methods. Isistance
control method speed is changed by changing theevafl an
external resistance connected in series with mofdris

method is easy to implement, but power loss instaste, its
physical size, and problems of durability and nmexaince of
resistance are some of the disadvantages.Becaastesingle
phase induction motors are fractional horse poveding, a
Triac can be used to control voltage in both +Vd ave half
cycles. If firing angle alpha is changed, it chamtiee value of
rms voltage applied to motor terminals. [1]  Itshkeen
explained various methods of controlling tRquirrel cage
induction motor .In one of the method it is statedt the
speed can be controlled by varying the stator geltat supply
frequency using thyristor. This method of contraé

characterized by poor dynamic and static performamew

control approach [2] for AC motor drives which uses

programmed PWM switching patterns over the complatge
of output speed is presented. This scheme prowdesoth
operation during the required switching patternsangfing
transitions and guarantees high quality output agst and
current in AC motor load .Therefore most suitalde figh
performance high efficiency applications.

The proposed system is being designed to operatdGn
induction motor on a rechargeable 12V DC lead #eittery
and to control the speed of an AC induction motgrthe
PWM technique. Such a system is very useful inasibns
where AC main supply is not available and it isyvessential
to operate an AC induction motor. It can be usedaas
emergency stand by unit or it can be used as regula
equipment. It is also very useful in rural and rénplaces
where an AC main supply is not continuously avadaf his
system can operate an AC motor from a solar pdeel @his
system can also be used to make use of solar erfergy
domestic, agriculture or Industrial purpose. Inhsacsystem,
to utilize the naturally available solar energysaar panel
placed in a open place collects the solar enerdiated in the
form of light from the sun during day time and certs it into
electrical energy and stores it into a rechargeddsde acid
battery. Later when the energy is needed, it cdavdre
electrical energy contained in a battery into A®Y2350Hz
supply using a PWM inverter. This voltage can driamey
means operated electrical equipment. In this systemare
using a single-phase induction motor as load. $igem also
consists of protection circuits that safeguard ithesrter and
motor or any other load against any over voltages aver
load. The complete system is designed around nootoailers
to achieve faster response and high accuracy.

2. WORKING OF SYSTEM.
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Figure 1: System Block Diagram
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The microcontroller produces two complimentary PWNMprovides over voltage protection to the circuitmiarly, we

signals with required duty cycle to operate thesiter .It reads can have over current protection. LCD displays imeter

the voltages and currents form P.T and C.T thrahghADC values i.e., speed, load voltage, load currentdutygl cycles.
and displays them on LCD. It stops sending PWM aligimo The speed is sensed by the microcontroller usiegdgensor.
inverter if any of these parameters become abnorfias is This sensed speed will be displayed on the LCDlalyspsing

done to prevent damage to the inverter and motee. dutput microcontroller. Detailed sequence of operationsystem is
voltage from the inverter can be varied accordingthe shown inthe below flowcharts.

requirement of the load. Varying duty cycle of tR&VM

signal, which controls the inverter output voltagen vary the . "= 3

speed of the motor from minimum to maximum. It uses l'TJ

MOSFET based inverter to generate AC 230V to adjust s — 1 &
-

speed of an AC motor to the desired set point hyssidg the
output AC voltage. The inverter is constructed gsix power
MOSFETSs three in each line. It uses a push pulfigoration
to generate AC voltage of positive and negativd bgtles
with a max value of 230V. The present system isgiesl to =
work with a ¥2 H.P, 230V single phase induction moto

To Microcontrolle:
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Figure 2: Circuit of MOSFET Inverter. € g
. . . Fig 3: Flow Chart (Part 1)
In proposed system the main source of energy &ttary. This P
battery of 12V DC capacity is connected to the priynof ‘ S
transformer .The microcontroller is meant to praslueo L e e——
complementary PWM signals and also meant to corsHol | Clear timer *0° resisters (TLO=0 ana THO=0) |
parameters like ADC, LCD display, Sensors, etc. Was T st
increase duty cycle, the microcontroller generaf&/M | g -
signals that drive the one branch of MOSFET’s induxtion, Fioaawd T TR
when these MOSFETSs conduct the % (half) cycle islpced & '
at the secondary of the main transformer. This mai i o
transformer is connected to the induction motor. A . - £y

complementary PWM signals are generated the at&erng _ /
MOSFETs branches conduct alternatively resultingthe ¥ |

[ Multiply count by 30 (1LEH) to get RPM | ‘

production of sinusoidal wave on the secondaryhef tnhain and Display on LCD

transformer as shown in figure 2. This sine wawgnai is [ e voitane valus .;;;;;fbc and display =
given to the motor for rotation. Thus, the MOSFErsl the [Tt suen vl W D S LR
transformers with the help of PWM signal is ablectvert a =

DC signal into a AC signal that can drive any ACchriaes of (B e TS G

capacity 230V. Thus motor rotate as we increase dily o

cycle. By varying the duty cycle, we can increasel@crease _ I

the speed. Thus we can control the speed of irmtuctiotor. (B e BT SN _

The potential transformer as connected in the ttiroeasures o

the voltage. The microcontroller when it comes W that ey

over voltage occurred it stops generating PWM digHaus, it Fig 4: Flow Chart (Part 2)
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3. RESULTS. = P T e AR

The embedded based PWM inverter to drive inductimior
and speed control by duty cycle control has beeieémented
successfully. The test is done to observe the woktage and
over current protection at desired values at ttreestime we
have obtained the following result by varying theydcycle.
At no load condition, with 200gm , 400gm and 800igiads,
we obtained the following result as shown in graph.
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Fig 7: Inverter Output Voltage at 34% Duty Cycle
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4. CONCLUSION.

After successful implementation of embedded bas@dvP
inverter to drive induction motor to control speby duty
cycle control, we conclude that system can run &nlotor
with specific speed and also we can vary the spdedC
motor. The system can be used when AC supply is not
available and it is essential to operate AC mdtothis system

we have over voltage and over current protectiosingy
MOSFETSs in the system we have achieved more adyesita
such as fast switching, less power dissipation @mpo other
switching devices.
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