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Abstract 

As per the present scenario, the main reason for the improper functioning of the vehicles 

is due to failure of the working condition of motor. Malfunctioning of the bearings is the 

main cause for the failure of motor which cause temperature to exceed motor 

predetermined level and vibration. The main objective of the paper is implementation of 

the wireless IoT that can be applied for multi-motor system. The design and testing of 

prototype Arduino UNO module will be carried out to acquire information related to 

motor’s temperature and vibration required for multi-motor parameters. The 

experimental results will reveal that IoT system is capable of capturing and reporting 

vital motor’s parameter to cloud server and an automatic operation will take place when 

fault is detected. Thus, with the help of IoT technology, the maintenance of multi-motor 

system can be effectively and remotely planned with rich data collection and analysis.  
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1. Introduction  
In the evolution of electrical technology, the dc motors were widely used for different 

industrial applications. After the invention of ac motors especially ac induction 

motors the view of industry become changed due to the wide advantage of induction 

motors. The different faults occur in induction motors are: 

Electrical-related faults: The electrical faults may occur due to the following factors 

such as unbalanced 3phase supply, over voltage, over loading 

Mechanical-related faults: The mechanical fault may occur due to rotor bar broken, 

air gap eccentricity, damage in bearing, rotor and stator winding failure. According to 

the survey done by Institution of Electrical and Electronic Engineer (IEEE) 44% of 

motor’s faults are from bearing and 24% are from stator[2].  

The performance of the induction motor depends upon the above electrical and 

mechanical parameters. So, the continuous monitoring of induction motor is needed 

for safe and reliable operation of industrial induction motors. The electrical and 

environmental parameters such as voltage, current, temperature and surrounding 

humidity of the motor, affects the good  performance of motor. And also, the 

mechanical factors such as vibration and abnormal speed affect the good performance 

of the motor. Some electrical and mechanical factors cause the severe damage to the 

health of induction motor and also cause severe problem to application where the 

induction motor is used. Hence, to prevent the motor’s abnormalities there is still 

need for the development of the continuous monitoring of the system as to improve 

reliabilities and effective operation with an early warning with instant notification. 

Vibration and temperature are the two parameters that is well studied and widely 

accepted in detecting motor’s failures.  
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2. Condition Monitoring Using IoT Application  

Internet of things is the recent development to control and monitor the motor from 

remote location[1]. This method provides easy control and reliability. The reliability 

of motor is obtained by continuous monitoring of electrical and mechanical 

parameters. If any abnormal value of electrical and mechanical factors is detected, the 

motor is controlled automatically (i.e.) motor is suddenly turn-off to reduce the severe 

faults. A vibration sensor is enabled to detect motor’s rough running of bearing 

increasing vibration and bearing failure also cause temperature to exceed motor’s 

predetermined load temperature. The proposed wireless Internet of Things (IoT) 

sensor node is capable of integrating the active sensors and transmits data to the 

Internet in real time with minimal power required. Compared with wired system, IoT 

system offers many advantages such as relatively low cost, ease of installation, 

remote upgradeable software, the automate real-time data analysis and warning 

notifications to operators. In addition, the preventive maintenance of motor can be 

effectively and remotely planned with rich data collection and analysis. This paper 

presents a development and implementation of a wireless IoT Multi-motor drive 

condition monitoring system based on ESP8266[3], a low-cost, low power with full 

TCP/IP[4] stack and Arduino UNO. The Vibration and temperature are obtained from 

Pic-controller and temperature sensors, respectively. Information gathered by 

ESP8266 is then transmitted to cloud based server over the internet. Thingspeak 

cloud-based software platform collects, manages and analyzes data in real time and as 

motor’s fault is detected, the system automatically notify operators of motor’s 

condition instantly through LCD display[5].  

 

3. Multi-motor Condition Monitoring System 

This system continuously monitors the temperature and vibration of the motor in the 

surrounding so that if in case parameters of the motor crosse the permissible limit, 

then it will shut down.  
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Figure.1 Block diagram 

 

Figure.1 shows the block diagram of the system. There are two motors and a 

temperature sensor and a vibration sensor is connected to both of them. These four 

sensors are connected to the Arduino board which is further connected to the wi-fi 

module and the LCD screen which is used to display the status of the machine[6]. 

The flowchart in Figure.2  shows the entire working of the system 

• Initially when the system starts, motor 1 and motor2 are in ON state. The 

motors are connected to a temperature sensor and a vibration sensor which 

continuously monitor the temperature and vibration of the motors 

respectively. 

• When the temperature recorded for motor 1( T1) is more than the threshold 

value for motor 1 (Th1) or the vibration recorded (V1) is more than the 

threshold value for motor 1 (Vh1), then the motor 1 is shut down i.e. now 

motor 1 is in OFF state and motor 2 in ON state.  

• Now when the motor 1 is OFF and motor 2 is ON, temperature and vibration 

is monitored for both the motors. The temperature of motor 1 is checked with 

it’s threshold value, is it is less than the threshold value then the motor1 is 

started again. It can be represented as, If T1 < Th1, Then motor 2 is ON and 

motor 1 is ON 
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Figure.2 Flow Chart 

• If temperature of this motor 2 is less than the threshold value then motor 2 is 

ON but if it’s value is greater than the threshold value then motor2 will shut 

down. This can be represented as, If , T2 < Th2, motor 2 is ON Else if, T2 > 

Th2 then, motor 2 are OFF Along with the temperature, the vibration is also 

monitored in the same way. The vibration of motor 1 is checked with its 

threshold value, is it is less than the threshold value then the motor 1 will be 

in ON state and similarly for motor2. It can be represented as, If V1 < Vh1, 

and V2 Vh1 64 If , V2 < Vh2, motor 1 is OFF and motor 2 is ON Else if, V2 

> Vh2 and V1>Vh1 then, motor 1 and motor 2 are OFF 

• When the motor is shut down the data recorded by the temperature and 

vibration sensors is sent to the Arduino Uno board. 

• After the motors are shut down their temperature and vibration are still 

monitored continuously so that when the parameters get back to the 

permissible range they can be started again. 

The mechanism explained with the help of Figure.2 can be extended to a larger set-up. As     

explained, according to this mechanism, when the there are any abnormal conditions in 

the system motors are turned OFF automatically in larger set-ups. 

4. Implementation 

The connections of the hardware components are shown in the Figure 3. When the power 

supply is turned ON , the Arduino and all the interface components get the required 

supply. Sensor unit senses the corresponding motor parameters and feed to the Arduino. 

Arduino reads the data from various sensors and analyses according to the given 

instructions, Then sends the sensor information to LCD and network gateway through Wi-

Fi module. In Parallel, Arduino reads the commands from internet and provides control 

signals to the triac, which will control the induction motor. The sensor information’s are 

displayed visually in server. The Induction motor control is based on the sensed 

parameters and automatically controls the motor i.e it turns ON/OFF the motor, when 

abnormal value is detected. 
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Figure.3 Hardware Implementation 

5. Results : 
In this, sensors are tested individually and implemented. In the running condition of 

the motors, the sensed values are displayed continuously in thinkspeak website 

graphically. The motor is tested for abnormal condition. The temperature and 

vibration sensor information displayed in Thinkspeak website is shown in the above 

Fig.4. 

 
Fig.4 : Output waveforms of the Continuous Monitoring System 

 

6. Conclusion 

A new portable design prototype has been developed and presented for reliable detection of 

faults and abnormalities in induction motor. The system provides diagnostics about the 

condition of motor. When combined with computerized data processing techniques this 

acquisition hardware can be used successfully in the monitoring of motor without requiring 
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access to motor. In this study we have seen that an induction motor can be easily monitored & 

controlled through an simple control circuit designed under Arduino environment.. 
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