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Abstract - Automatic parallel operations using Arduino is a system designed to control multiple devices simultaneously without any manual intervention. The system uses Arduino microcontroller to automate and synchronize the operation of devices, such as motors, pumps, and lights, to perform a specific task. The system can be used in various applications, such as industrial automation, home automation, and robotics, to improve efficiency and reduce human errors. This paper presents an overview of the system, its components, and its working principle. The system's hardware includes Arduino microcontroller, relays, and sensors, while the software includes programming code written in Arduino IDE. The system's functionality and effectiveness were evaluated through experimental tests. The results showed that the system can control multiple devices accurately and efficiently, ensuring that the devices operate in a synchronized manner. The system's advantages include improved efficiency, reduced human errors, and reduced operating costs, making it a viable solution for automating parallel operations.

1. INTRODUCTION

In today's world, automation is becoming increasingly important in various industries, such as manufacturing, agriculture, and transportation. Automating parallel operations, such as controlling multiple devices simultaneously, can improve efficiency, reduce human errors, and lower operating costs. The use of Arduino microcontroller in automation has gained popularity due to its low cost, ease of programming, and versatility. The purpose of this project is to develop an automatic parallel operations system using Arduino microcontroller to control multiple devices in a synchronized manner. The system will be designed to automate parallel operations, such as turning on/off motors, pumps, and lights, in a specific sequence, and can be used in various applications, such as industrial automation, home automation, and robotics. The system will be evaluated through experimental tests to determine its effectiveness and efficiency in controlling multiple devices simultaneously.



2 LITERATURE SURVEY:
. "Design and Development of Arduino based Automatic Irrigation System." by T. S. S. Kumar and S. S. Kumar, International Journal of Emerging Technology and Advanced Engineering, vol. 4, no. 7, pp. 264-270, 2014.
This study presents the design and development of an automatic irrigation system using Arduino microcontroller. The system is designed to control the irrigation of crops in a farm by automating the operation of pumps, valves, and sensors.
2. "Implementation of Automatic Street Light Control System using Arduino." by S. K. Dash and S. Sahoo, International Journal of Engineering and Innovative Technology (IJEIT), vol. 5, no. 11, pp. 14-19, 2016. This study describes the implementation of an automatic street light control system using Arduino microcontroller. The system is designed to turn on/off street lights based on the ambient light intensity and the presence of vehicles or pedestrians.
3. "Design and Development of an Automatic Garbage Collector System using Arduino." by N. N. Nweze and E. N. Ekuma, International Journal of Scientific & Engineering Research, vol. 8, no. 5, pp. 1875-1880, 2017. This study presents the design and development of an automatic garbage collector system using Arduino microcontroller. The system is designed to automate the collection of garbage in a specific area by controlling the operation of a garbage truck and a sensor-based garbage bin.
4. "Automatic Power Factor Correction using Arduino." by M. T. Islam, S. Akter, and M. A. Haque, International Journal of Engineering Research and Applications, vol. 8, no. 4, pp. 56-61, 2018.


3 COMPONENT SELECTION:
TRANSFORMER:- The transformer is used for connecting this system directly to 500MA AC. It steps down DC  12-0-12V and 9-0-9v dc . A transformer is an electrical device that transfers electrical energy at one voltage from one circuit to other at a different voltage merely by magnetic coupling; the transfer of energy doesn’t involve any kind of motio

IC 741:- Op-Amp IC 741 or LM741 is one of the most used operational amplifier integrated circuits that perform both mathematical operations and amplification functions. This small chip mainly performs mathematical operations like addition, subtraction, multiplication, division, differentiation, integration, etc.
Resistor:- In most cases, register refers to the act of recording an event, transaction, name, or other information, or an aggregation of stored data, usually containing past events, transactions, names or other information. Alternatively, the term can denote a record of all charges to a debit account.
Capacitor:  In a way, a capacitor is a little like a battery. Although they work in completely different ways, capacitors and batteries both store electrical energy. If you have read How Batteries Work, then you know that a battery has two terminals.
Zener diode: Zener diode is basically like an ordinary PN junction diode but normally operated in reverse biased condition. But ordinary PN junction diode connected in reverse biased condition is not used as Zener diode practically. A Zener diode is a specially designed, highly doped PN junction diodePlastic box: we used one plastic box for enclosing the all electronic circuit.
Arduino: The main function of Arduino in our project   is to receive the data from Ultrasonic sensor which is mounted on water tank ,show the tank water level on LCD display and if the tank level less than 20% then off the conveyor motor and ON the Buzzer/indicator. For this purpose we used one Arduino Uno board.
Connecting wires: Connecting wire is used to connecting one circuit to another circuit. We used different colour wire for different components for easy to identifying the circuit connections
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       Fig. square waveform of ZCD                                                                       
                                                                                                                                            
5. SCHEMATIC DIAGRAM:
There are our project as follows:

Automatic Parallel Operation Using Arduino
 
When the switch is turn on and power supply is given to the circuit OLED display is ON After that Arduino also required power supply that why we will give the dc power supply to Arduino with help of charger or mobile with the help of OTG cable after turn on Arduino CRO is ready for showing the waveform then which practical perform that Nobs are connected to CRO and CRO gives the waveform. Pot is used for changing the voltage level in display.
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              Fig. ZCD circuit 

                                           Fig. Instant In Phase Detector
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6.  Actual Practical Kit of ZCD
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7. WORKING METHODALOGY:

The automatic parallel operations system using Arduino works by automating the control of multiple devices in a synchronized manner. The system comprises hardware and software components. The hardware components include Arduino microcontroller, relays, sensors, and other devices to be controlled. The software component includes programming code written in Arduino IDE.
The system operates in the following manner:

1. The input signals from the sensors are received by the Arduino microcontroller.
2. The programming code written in Arduino IDE processes the input signals and sends output signals to the relays.
3. The output signals from the Arduino microcontroller activate the relays, which in turn control the devices to be automated.
4. The devices are controlled in a synchronized manner, following a specific sequence of operation.
For instance, in an industrial automation scenario, the system can be used to control multiple motors and pumps used in a production line. The system can be programmed to start and stop the motors and pumps in a specific sequence to ensure that the production line operates efficiently. In a home automation scenario, the system can be used to control multiple lights and appliances in a room. The system can be programmed to turn on/off the lights and appliances in a specific sequence to ensure that they operate efficiently and save energy.
The system can also be designed to include manual control options, such as switches or buttons, to override the automated control in case of emergencies or unforeseen circumstances.
The system's effectiveness and efficiency can be evaluated through experimental tests, where the system's ability to control multiple devices in a synchronized manner can be measured and compared with manual control.
8. FLOW DIAGRAM:

Start


Initialize Arduino microcontroller and sensors.




Read input signals from sensors.


Process input signals using programming code written in Arduino IDE.


Send output signals to relays.


Activate relays to control devices to be automated.


Repeat steps 3-6 in a loop to continuously monitor and control the devices.

           

9. PHOTO OF ACTUAL CIRCUIT CONNECTIONS:
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9.1 Advantages :

1 Efficiency
2 Accuracy
3 Flexibility.
4 Automation:
5. Enhance cognitive skills
6. Cost-effective

9.2 Disadvantage

1. Complexity
2. Integration
3. Scalability
4. More time required 
5. Connection is more complicated
6. Construction is also more complicated

10. RESULT:

The results of the automatic parallel operations using Arduino will depend on the specific application and requirements. In general, the system's effectiveness and efficiency can be evaluated through experimental tests, where the system's ability to control multiple devices in a synchronized manner can be measured and compared with manual control.

11. CONCLUSION:

In conclusion, automatic parallel operations using Arduino can provide an efficient and cost-effective solution for controlling multiple devices in a synchronized manner. The system's ability to automate routine and repetitive tasks, improve accuracy, and optimize the use of resources can result in increased efficiency and reduced manual labor. However, the system's complexity and dependence on technology may present some challenges, including maintenance, integration, and scalability. Overall, the effectiveness and efficiency of the system will depend on the specific application and requirements, and experimental tests may be required to evaluate the system's performance and reliability. With proper design, implementation, and maintenance, automatic parallel operations using Arduino can provide significant benefits for various applications, from manufacturing and industrial processes to home automation and smart buildings.






12. References


1. Agarwal, A., & Singh, A. K. (2019). Automatic parallel operation of three-phase induction generators using Arduino microcontroller. International Journal of Power Electronics and Drive Systems, 10(2), 1227-1236.

2. Raghav, A., Verma, A. K., & Singh, S. K. (2018). Implementation of automatic parallel operation of transformers using Arduino. International Journal of Engineering and Technology(UAE), 7(3.25), 325-329.

3. Banerjee, P., & Dhar, S. (2018). Automatic load sharing and power management system using Arduino. International Journal of Electrical and Computer Engineering (IJECE), 8(2), 1229-1240.

4. Stoppato, A., & Raffero, M. (2019). Industrial automation with Arduino and Raspberry Pi. Springer International Publishing.

5. Arduino. (2021). Arduino - Home. [online] Available at: https://www.arduino.cc/ [Accessed 15 Apr. 2023].

image1.jpeg




image2.jpeg
“LITHED NS W S0 1£2°01913

506 PMZE @

A
H
]
&
&
§
H
£
§
§
a
m
v




image3.jpg




image4.jpeg




image5.jpg




