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Abstract: In many manufacturing based industries, motors will always be one of the main components. Starting from one or two
motors, it goes up to hundred thousands of them. When there are a lot of motors in a single company, it becomes tough to
maintain each of the motor’s efficiency manually. To overcome this problem, this system is introduced. In this method, we
calculate the efficiency, monitor the temperature, current and speed of the motors using CAN protocol. This protocol is efficient
compared to many other wired protocols .They communicates without any data loss, within a confined area, which would be
perfect for industries.
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I. INTRODUCTION

Induction motor efficiency monitoring system using CAN protocol reduces a lot of man power in the industry. It monitors
efficiency, which is defined as, the rate of output power to the input power. It also measures the temperature with the help of
temperature sensor, LM35. The speed of the single or three phase induction motor is measured using the proximity sensor. The relay
is connected to the induction motor to help it with the starting torque. The total set up consists of a master PIC controller 18F458,
which is connected to as many slave controllers as required. The slave is also the same microcontroller; it is connected to all the
necessary sensors, in this case, temperature sensor, proximity sensor, current and voltage sensor. The slave controller sends all the
data to the master controller through a CAN transceiver MCP2551. The master then displays all the received data on a LCD display
(JHD 1602).

1. PROPOSED SYSTEM METHODOLOGY

An induction motor or single phase induction motor is an AC electric motor in which the electric current in the rotor needed to
produce torque is obtained by electromagnetic induction from the magnetic field of the stator winding. An induction motor can
therefore be made without electrical connections to the rotor. An induction motor's rotor can be either wound type or squirrel-cage
type. There are two main windings in an induction motor, namely Stator Winding and the Rotor Winding. The Stator is the
stationary part and the Rotor is the dynamic part. First the AC supply is given to the Stator windings, using power chords. This
creates an electromagnetic field around the stator windings. The rotor windings are made up of copper or aluminium. Mostly copper
is preferred as aluminium windings creates excess losses due to heat and draws uneven current that causes load fluctuations. By the
process of electromagnetic mutual induction, the magnetic flux around the stator windings is induced to the rotor windings. This
causes an unbalance in the rotor field caused by the windings. As a result, the rotor tries to move to find a neutral point to balance
the magnetic flux around it. But, it never occurs as we are giving continues supply to the stator windings. As a result the rotor
continuously rotates till the supply is switched off. The speed of the rotor is directly proportional to the supply given. The motor
should not run under no load condition for a long time. The load given should not exceed the tolerance load of the motor.

A. Transformers

Transformer is a static machine that is used to transfer voltage from one place to other without changing its power factor. We will be
using step down transformers. The reason will be discussed later in this document. The transformers work on the principle of mutual
induction. i. e, when the supply is given to the primary windings, it is naturally induced to the secondary windings. The required
output voltage is derived from the secondary windings of the transformers. The output depends on the windings of the transformers
as discussed above. Commonly used step down transformer is 230V-12V transformers, we will also be using the same type of
transformers. Here the input voltage is 230V whereas the output retrieved is 12V.
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Fig.1.Principle of Induction motor

B. Relay

A relay is a voltage operated switch using electromagnetic coils. It is used for switching purposes where voltage is the operating
factor in electrical and electronic circuits. The relay’s pins are Coil, Common (Com), normally open (NO), Normally Closed
(NC).The supply is given through the ends of the coil terminal. The common contactor is initially connected to the normally closed
contact. The load or output is connected to the ends of the normally open contact. When the required supply is attained at the coils
(energized), the contacts get energized and the common contactor switches from NC and NO. By this means, the circuit closed and
the supply is passed to the output. Therefore, a relay is used as an electromagnetic voltage controlled switch.
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Fig.2.Working of Relay

1. TEMPERATURE SENSING
In order to measure the temperature in our instrument, we will be using a temperature sensor named as LM35. The LM35 is an
analog sensor with high accuracy and precision. It is small in size and highly efficient in temperature monitoring. It looks similar to
a transistor. The output is LM35 is nothing but voltage. In simple words, according the temperature the output voltage retrieved
from the sensor varies. i. e, If the temperature is normal, the voltage given by the Im35 is less, for example let us say 0.5 volt for 32
degree Celsius. When the temperature increases, the voltage output also increases. Let us say 1.5V for 36 degree Celsius. The value
is calculated in the embedded c program by calculating the resolutions of output of the LM35 sensor.

V. SPEED MEASUREMENT
The speed of the motor is a main factor that determines its efficiency and performance. In order to measure the speed we will be
using a Proximity sensor and an opto coupler. The proximity sensor is bolted near the shaft of the motor to calculate the speed. The
Proximity sensor works with electromagnetic field. When the supply is given to the sensor, an electromagnetic field is created
around it. So, whenever a metal object comes to contact to the field, it cuts the electromagnetic field. These sensors are often used
in metal detectors, and mine detectors. In our project the output from the proximity is given to an opto coupler. Because, the output
attained from the sensor is 12V whereas, our microcontroller works on 5V, so to reduce it to 5V we will be using an opto-coupler.
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V. PROPOSED SYSTEM AND RESULT

The required voltage for the board is obtained using transformers and it is given to the PIC board. The temperature is measured
using Im35 sensor and its analog output is given to the PIC IC. The speed is measured using proximity sensor to the microcontroller
via opto coupler. Then all the above mentioned factors are processed by the microcontroller using the
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Fig.5.Circuit diagram for the proposed method

. V1. CONCLUSION
The values like Speed of the Motor (RPM), Current Drawn by the Motor, Temperature, and Efficiency are displayed in the LCD.
CAN is more efficient than other wired protocols since it follows data based transmission. When load is applied to the motor, the
current increases and the efficiency decreases.
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