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ABSTRACT: 

This project presents a method for controlling the speed of an induction motor through a Bluetooth-enabled interface, utilizing a TRIAC-based control module. 

Induction motors are widely used in various industrial and household applications, and precise control of their speed is essential for improving energy efficiency 

and performance. Traditional methods for controlling the speed of induction motors, such as variable frequency drives (VFDs), can be expensive and complex for 

certain applications. This system aims to provide a cost-effective and wireless solution for speed control using Bluetooth communication and TRIACs (Triode for 

Alternating Current) for phase control of the motor. 

The core of the system consists of a microcontroller (e.g., Arduino or ESP32), a Bluetooth module (such as HC-05 or HC-06), and a TRIAC-based circuit for 

controlling the AC power supplied to the motor. The Bluetooth module receives commands from a smartphone app, which communicates with the microcontroller 

to adjust the motor's speed. The microcontroller processes these commands and varies the firing angle of the TRIACs to control the voltage and, hence, the speed 

of the motor. 

By modifying the triggering angle of the TRIACs, the system achieves variable voltage and power control, which directly influences the motor speed. The 

smartphone application provides a user-friendly interface to adjust the motor's speed in real time via Bluetooth communication. The system is designed to be easy 

to implement and scalable for various motor sizes and applications. 

This approach offers an affordable, wireless solution for controlling induction motor speed with potential applications in home automation, small-scale industrial 

systems, and educational purposes. Additionally, it demonstrates the integration of Bluetooth technology with power electronics for efficient and flexible motor 

control. 

INTRODUCTION 

Induction motors are commonly used in various industrial and domestic applications due to their reliability and simplicity. However, controlling their 

speed traditionally requires costly systems like Variable Frequency Drives (VFDs). A more affordable and innovative approach to speed control is possible 

through the use of TRIAC (Triode for Alternating Current) modules and Bluetooth technology. 

 

This system provides a wireless solution for controlling the speed of an induction motor by utilizing Bluetooth communication between a smartphone 

and a microcontroller. The microcontroller processes commands from the Bluetooth module to adjust the firing angle of the TRIACs, which control the 

AC voltage supplied to the motor, thereby regulating its speed. This method offers an easy-to-implement, cost-effective, and scalable solution for 

induction motor speed control, making it suitable for applications in home automation, small-scale industries, and educational setups. 

 

This project explores the integration of Bluetooth communication with TRIAC-based power control for precise and efficient motor speed regulation. 

OBJECTIV OF THE PROJECT 

Objective: 

The objective of this project is to design and implement a Bluetooth-based induction motor speed control system using a TRIAC (Triode for Alternating 

Current) module. The key goals include: 

1. Wireless Speed Control: To enable users to control the speed of an induction motor wirelessly through a Bluetooth interface, using a 

smartphone or tablet. 

2. Cost-Effective Solution: To provide an affordable alternative to traditional motor speed control methods like Variable Frequency Drives 

(VFDs) by using TRIACs for phase control of the motor's AC supply. 

3. Precise Speed Regulation: To achieve precise control of the motor’s speed by adjusting the AC voltage through the triggering angle of the 

TRIACs, resulting in efficient and smooth speed variation. 
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4. User-Friendly Interface: To design an intuitive smartphone application that communicates with the microcontroller via Bluetooth, allowing 

easy adjustment of the motor's speed. 

5. Scalability and Flexibility: To create a system that can be scaled and adapted for various motor sizes and applications, from home automation 

to small-scale industrial use. 

By achieving these objectives, the project aims to provide a simple, wireless, and effective solution for controlling the speed of induction motors with 

ease and flexibility. 

LITERATURE SURVEY 

Despite the advantages, several challenges remain in the implementation of TRIAC-based speed control for induction motors using Bluetooth: 

3.1 Non-linear Speed Control: 

• Induction motors controlled using TRIACs often do not exhibit linear speed control characteristics. This can make precise speed control 

difficult, particularly at lower speeds. 

• Some solutions involve feedback mechanisms, where speed is monitored (using tachometers or encoders) and adjusted accordingly. 

3.2 Harmonics and Power Quality: 

• TRIAC-based control can introduce harmonics into the power supply, leading to potential issues with power quality. 

• This can cause overheating of motor windings and reduced efficiency, especially when operating at low speeds. 

3.3 Limited Frequency Range: 

• TRIACs are most effective for controlling the power delivered to the motor but are not as efficient at controlling the frequency. Therefore, for 

more complex speed control applications (such as precise speed regulation), other methods like Variable Frequency Drives (VFDs) may be 

required. 

3.4 Integration and Safety: 

• Integration of Bluetooth with TRIAC circuits requires careful design to avoid short circuits or other safety issues. 

• Proper isolation between the control circuitry and high-voltage components is essential for safe operation. 

PROBLEM STATEMENTS 

Induction motors are commonly used in industrial, commercial, and domestic applications due to their robustness, reliability, and low cost. However, 

controlling their speed has traditionally been a challenge, especially in applications requiring variable speed control. Induction motors are typically 

controlled by varying the frequency of the power supply, but conventional methods, such as Variable Frequency Drives (VFDs), are expensive and 

complex. 

One of the simpler approaches to controlling the speed of an induction motor is through the use of TRIAC circuits, which can regulate the voltage 

applied to the motor by controlling the phase angle of the AC power supply. The integration of Bluetooth communication allows for wireless, remote 

control of the motor’s speed, which is especially useful in applications where mobility and ease of use are crucial. 

Problem Definition: 

The challenge is to design a Bluetooth-based induction motor speed control system using TRIAC circuits, where the user can remotely control the 

motor’s speed via a smartphone or other Bluetooth-enabled device. The system should allow for continuous adjustment of the motor speed over a range 

of values, based on the input received via Bluetooth, and the TRIAC circuit should adjust the motor power accordingly. 

Key problems to be addressed include: 

 

1. Bluetooth Integration: Ensuring reliable communication between the microcontroller (e.g., Arduino, ESP32) and the Bluetooth module (e.g., 

HC-05 or HC-06) for real-time transmission of speed control signals. 

2. TRIAC Circuit Control: Designing a TRIAC-based circuit to control the power delivered to the motor by adjusting the triggering angle of 

the TRIAC, which in turn adjusts the motor speed. 

3. Motor Speed Regulation: Implementing a method to control the motor speed efficiently and precisely using the TRIAC circuit, without 

causing excessive harmonics or power quality issues. 

4. User Interface: Developing a simple yet functional mobile application (or interface) to allow users to send speed commands to the 

microcontroller via Bluetooth. The interface should be intuitive and easy to use.
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PROPOSED SYSTEM MODEL 
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ADVANTAGES 

1. Wireless Control (Remote Operation): 

• Convenience: Bluetooth allows users to control the motor speed remotely using a smartphone or tablet, offering convenience, especially in 

hard-to-reach or hazardous environments. 

• Mobility: Operators can adjust motor speed without being physically present at the control panel, improving operational flexibility. 

• Easy Integration: Integrating Bluetooth into existing systems is straightforward and inexpensive, offering a simple solution to introduce 

wireless control. 

 

2. Low-Cost Implementation: 

• Affordable Components: Bluetooth modules (like HC-05/HC-06) and TRIAC circuits are cost-effective, making this a budget-friendly solution 

for applications that require speed control. 

• Low-Cost Control: Compared to more complex systems like Variable Frequency Drives (VFDs), the Bluetooth + TRIAC setup is a low-cost 

alternative for variable-speed control, especially in small- to medium-sized motor applications 

 

3. Ease of Control: 

• Simple Interface: Using a Bluetooth-enabled mobile app or interface, the user can easily adjust the motor speed with minimal technical 

expertise. 

• Real-Time Adjustments: Bluetooth communication allows for real-time speed adjustments. As the user adjusts the controls on the smartphone, 

the motor speed changes almost instantaneously. 

 

5.Efficient Speed Control: 

• Phase Control with TRIACs: TRIACs offer an efficient way to adjust the power delivered to the motor by controlling the phase angle.

CONCLUSION 

Induction motors are critical components in various industrial and domestic applications, and the ability to control their speed efficiently is essential for 

optimizing performance and energy consumption. The integration of Bluetooth technology with TRIAC-based circuits provides an effective, cost-

efficient, and user-friendly solution for speed control. 

By using Bluetooth, users can remotely adjust the motor speed through a smartphone or tablet, enhancing operational flexibility, especially in situations 

where proximity to the motor is not feasible. Bluetooth communication ensures real-time control, making it a practical option for remote and automated 

systems. The TRIAC circuit facilitates precise control of the motor’s power supply by adjusting the phase angle of the AC voltage, providing smooth and 

continuous speed regulation without the need for expensive and complex systems like Variable Frequency Drives (VFDs). 

 

However, there are some challenges that need to be addressed, such as harmonic distortion caused by TRIACs and the need for proper safety features. 

Despite these challenges, this approach is highly suitable for low- to medium-power applications and can be integrated into home appliances, industrial 

machinery, HVAC systems, and other automation processes. 

In conclusion, Bluetooth and TRIAC-based motor control offers a reliable, low-cost, and efficient solution for induction motor speed control, enabling 

remote operation, better energy management, and a user-friendly interface. It is an ideal choice for applications that demand flexibility and cost-efficiency, 

providing an alternative to more expensive and complex motor control. 


