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Abstract: This project explores a method for high power generation by directly coupling a Brushless AC/ DC (BLDC) motor to an 

alternator. The BLDC motor, known for its high efficiency and low maintenance, is used as the prime mover to rotate the alternator 

shaft without intermediary mechanical transmission systems. The direct connection minimizes energy losses typically associated with 

gear - driven systems, thus enhancing overall power output. This setup has potential applications in renewable energy systems, all 

electrical devices, vehicles, train, flight, ship, satellite and all power plants stations, where compact and efficient energy conversion is 

essential. Experimental analysis demonstrates that this configuration can yield higher and more stable power generation compared to 

conventional setups.  
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1. Area of Invention 
 

The present invention relates to power generation, 

management, and distribution systems used across a wide 

range of mobile and stationary platforms, including but not 

limited to automobiles, all electrical devices, vehicles, 

aircraft, buses, ships, satellites, and power plants. 

Specifically, it pertains to a universal or adaptable 

process/system that enhances the high efficiency, reliability, 

or integration of power across different energy platforms and 

transport technologies. Provided that speed and high torque 

are optimally matched between the motor and alternator.  

 

2. Material and Methods /Experiment 

Sections 
 

Alternator 

An alternator is a device that converts mechanical energy 

into electrical energy in the form of alternating current (AC). 

It is widely used in various applications, especially where 

continuous electricity is needed from rotating sources 

Common Uses of an Alternator 

 

1) Automobiles 

Main Purpose: Charges the car battery and powers the 

electrical system when the engine is running.  

Power Output: Usually 12V or 24V DC (converted from AC 

using a rectifier).  

Connected To: The engine crankshaft via a belt.  

 

2) Power Generation 

Wind Turbines: Converts wind - driven mechanical rotation 

into AC power.  

Hydropower Plants: Driven by water turbines.  

Diesel Generators: Coupled with engines to supply 

electricity during outages.  

 

3) Renewable Energy Systems 

In off - grid solar or wind setups, alternators may be used as 

part of hybrid systems to generate backup power.  

 

4) Ships and Aircraft 

Provide power to navigation systems, lights, and 

instruments.  

Must be highly reliable and often have redundancy systems.  

Motor 

"Motor usage" can refer to many different things depending 

on the context. Here's a quick overview of common types of 

motors and their typical usage areas:  

 

Types of Motors & Their Usage 

Motor Type 
Power Source 

Common 
Applications 

AC Motor 
Alternating 

Current 

Fans, pumps, compressors, 

washing machines 

DC Motor Direct Current 
Toys, electric vehicles, 

portable electronics 

BLDC Motor 

(Brushless DC) 
Direct Current 

Drones, electric scooters, 

EVs, computer cooling fans 

Stepper Motor 
DC (with 

controller) 

Printers, CNC machines, 

robotics 

Stepper Motor DC or AC 
Robotics, camera autofocus, 

conveyor systems 

Universal Motor AC or DC 
Mixers, grinders, vacuum 

cleaners 

Induction Motor AC 
Industrial equipment, HVAC 

systems, elevators 

 

Motor Usage in Major Sectors 

1) Automotive: Electric vehicles (BLDC, induction), power 

windows (DC), wiper motors (DC)  

2) Industrial: Conveyor belts, lathes, cranes (mostly AC 

motors)  

3) Home Appliances: Mixers, fans, washing machines 

(universal and induction motors)  

4) Robotics & Automation: Stepper and servo motors for 

precise control 

5) Aerospace & Drones: BLDC motors for lightweight and 

efficient operation 

6) Medical Equipment: Precision motors in surgical tools, 

ventilators 

 

UPS 

A UPS (Uninterruptible Power Supply) can handle both AC 

(Alternating Current) and DC (Direct Current) power, 

depending on the application. Here's a breakdown of how 

AC and DC are used in UPS systems:  

 

AC UPS Systems 

 

Most Common Type 

Input: AC from wall (grid power)  
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Output: AC power to devices (like computers, servers, 

medical devices)  

Battery: Stores power as DC 

Inverter: Converts battery DC → AC during a power cut 

 

Used for:  

Computers 

Data centers 

TVs 

Industrial machines using AC 

 

DC UPS Systems 

Specialized Use 

Input: Can be AC or DC 

Output: DC power directly to DC devices 

Battery: DC power stored 

No need for an inverter if DC input/output 

 

Used for:  

Telecom systems 

CCTV cameras 

LED lighting 

Networking gear 

DC motors (like BLDC)  

 

Internal Working (AC UPS):  

1) AC Input (from grid)  

2) Converted to DC to charge the battery 

3) On power failure, battery DC → Inverter → AC 

4) AC sent to connected load (devices)  

 

Types of UPS:  

Type Power Flow Usage 

Offline/Standby 

AC → Load (until 

failure), then Battery DC 

→ AC 

Home PCs 

Line - interactive 
AC with stabilizer → 

Load, switches to battery 

Small businesses, 

networking 

Online (Double 

Conversion) 
Always AC → DC → AC 

Data centers, 

hospitals, critical 

systems 

 

Summary:  

 
Feature AC UPS DC UPS 

Output Type AC DC 

Use Case General electronics Telecom, DC motors, IoT 

Inverter Needed Yes (for battery) 
Not always (if all - DC 

setup) 

 

If you're working on a system with BLDC motors, solar 

panels, or inverters, DC UPS might be more efficient, as it 

avoids AC - DC conversion losses. Let me know your exact 

project—I'll help you choose the right UPS type.  

 

3. Methods 

 
 

Working Process Formula 
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Testing Experiment 

 
 

4. Key Points:  
 

1) Motor Rating (1500W):  

 

 
 

This is the rated power output of the motor. It can 

continuously deliver 1500 watts (1.5 kW) of mechanical 

power.  

 

2) 10kV Power Output:  

If you mean 10 kilovolt (kV), that’s extremely high for a 

BLDC motor and not typical. Most BLDC motors work at 

voltages between 24V to 96V (sometimes higher for EVs). 

Are you sure it's kilovolts and not kV as in RPM/V? 

 

If it’s 10 kV (RPM/V), then it means the motor produces 10, 

000 RPM per volt applied — that would indicate a very high 

- speed, low - torque motor, which contradicts your 1200–

1300 RPM output unless it’s geared down significantly.  

 

3) 1200–1300 RPM Output:  

This is a low - speed range, usually for direct drive or torque 

applications. Either:  

The motor is directly wound for this speed, or  

There’s a gearbox reducing high RPM to low RPM.  

 

Clarification Needed:  

 

To give you a precise answer, could you clarify the 

following? 

1) Do you mean 10kV as 10, 000 W/Volt (kv rating), or 10 

kilovolts? 

2) What voltage are you supplying the motor with? 

3) Is there a gearbox or direct drive? 

 

Let me know what you're trying to achieve with this motor 

— are you using it for an electronic device, EV, a machine, 

or another application?  

 

Inverter 

 

 
 

An AC to DC converter with UPS (Uninterruptible Power 

Supply) capabilities is commonly used to provide a stable 

DC output from an AC source while also supplying backup 

power during outages. Here's a breakdown of specifications 

typically included in such a device:  
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Input Specifications (AC SIDE):  

• Input Voltage Range: 100–240V AC (typical)  

• Frequency Range: 50/60 Hz 

• Input Protection: Fuse, surge protection, and EMI 

filtering 

 

Output Specifications (DC SIDE):  

• DC Output Voltage: 12V, 24V, 48V, or user - defined 

(depending on application)  

• Output Current: 1A to 50A or more (based on power 

requirement)  

• Output Power: 50W to several kilowatts 

• Ripple and Noise: <1% of output voltage 

• Voltage Regulation: ±1% typical 

 

UPS (BACKUP) Specifications:  

• Battery Type: Lead - acid or Li - ion 

• Battery Voltage: 12V / 24V / 48V (matches output)  

• Backup Time: 10 minutes to several hours (depends on 

load and battery capacity)  

• Charging Current: 1A to 10A (configurable)  

• Battery Management: Overcharge, deep discharge, 

temperature monitoring 

 

General Features:  

• Automatic Switch Over: Instantly switches to battery 

when AC fails 

• Alarm Indications: AC fail, battery low, overload 

• Cooling: Natural air or fan - cooled 

• Enclosure: Wall - mounted or rack - mounted; often 

IP20–IP65 rated 

• Communication: Optional USB/RS485/Ethernet/SNMP 

for monitoring 

 

Main Motor  

 

 
 

1) Understand the Key Components:  

 

DC power.  

Motor Controller: Takes commands (from throttle or control 

logic) and regulates power to the motor.  

 

Electric Motor: Converts electrical energy into mechanical 

motion (typically an AC or DC motor like BLDC or 

induction motor).  

 

Throttle Input: Usually a potentiometer or sensor that tells 

the controller how much power to deliver.  

 

2) Basic Wiring Diagram:  

DC POWER → Motor Controller → Electric Motor 

 ↑ 

Throttle/Input 

 

3) Steps to Work with the System:  

a) Safety First: Wear insulated gloves, use appropriate 

fuses, and never work on the system when powered.  

b) Connect the Battery: Make sure it matches the 

controller’s voltage rating.  

c) Connect the Controller to the Motor:  

 

For a BLDC motor, connect the three - phase wires (U, V, 

W).  

 

For a DC motor, usually just two main terminals (positive 

and negative).  

 

4) Connect Control Inputs:  

Throttle signals (analog 0–5V).  

Enable line (some controllers need a signal to activate).  

 

5) Configure the Controller:  

Use software or DIP switches if your controller supports 

parameter tuning (e. g., torque limits, re gen braking).  

 

6) Testing 

Power on carefully.  

Slowly increase throttle to check motor response.  

 

Working Process:  

1) To start a BLDC motor using an inverter, the inverter 

must first be powered on and initialized.  

2) "The alternator runs to produce power, which is then sent 

to the inverter. " 

3) "The inverter operates by converting AC to DC using the 

UPS method. " 

4) "This process is carried out without any power loss. " 

5) "The DC output is split: one part powers a small BLDC 

motor and the other powers the main BLDC motor 

controller to main motor. " 
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Power Electronics Controller 

1) Manages the flow of electrical energy from the battery 

to the motor.  

2) Converts direct current (DC) from the battery into 

alternating current (AC) for the motor (in AC motor 

setups).  

3) Controls the speed and torque based on accelerator 

input.  

4) Electric Motor 

5) Converts electrical energy into mechanical energy.  

6) Drives the wheels using rotational force (torque).  

7) Can be AC or DC type (most modern EVs use AC 

motors).  

 

Transmission (if used)  

1) Most EVs use a single - speed transmission since 

electric motors deliver high torque instantly and over a 

wide speed range.  

 

Regenerative Braking System 

1) Converts kinetic energy back into electrical energy 

during braking.  

2) Recharges the battery slightly, improving efficiency.  

 

5. Results 
 

1) A 1500W BLDC motor runs and drives a 10kW 

alternator.  

 

 
 

2) The alternator produces electrical power (up to 10kW 

output).  

3) Out of the 10kW generated, 1500W is recycled to keep 

the motor running (creating a power loop).  

4) The remaining 8500W (10kW - 1.5kW) can be used for 

other external loads or systems.  

 
 

How It Works (Step - by - Step):  

 

1) Initial Start - Up:  

 

 
 

Power from a battery or external source starts the 1500W 

BLDC motor.  

 

The motor shaft is mechanically coupled to the alternator.  

 

2) Power Generation:  

As the motor turns, it spins the alternator, producing up to 

10kW of electrical energy, depending on speed and load.  

 

3) Power Recycling Loop:  
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From the 10kW alternator output:  

 

1500W is fed back to the BLDC motor through a 

controller/inverter to maintain operation.  

 

8500W is free to be used by other devices (charging 

batteries, driving other motors, etc.).  

4) Power Management:  

An AC - DC OR AC TO AC converter or smart inverter 

manages power flow:  

Ensures the motor always gets enough power to maintain 

rotation.  

Overloading or Power Imbalance.  

 

 
 

 
 

6. Important Notes & Challenges 
 

Efficiency Limits:  

1) Motor - alternator system is 100% efficient.  

2) You will lose some power due to:  

3) Heat (in motor and alternator)  

4) Friction (bearings)  

5) Electrical losses (in wiring, converters)  

6) A typical motor - alternator system might be only 70–

85% efficient.  
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Initial Power Required:  

You must start the motor with an external power source 

(battery, grid, etc.).  

 

Load Balancing Needed:  

• A smart controller must manage input - output balance to 

avoid system collapse.  

• Use Case Possibility (with proper engineering):  

 

This concept can be used in:  

This system is highly versatile and can be applied across a 

wide range of sectors. It can be used in all types of vehicles, 

including cars, heavy - duty trucks, and buses. Beyond road 

transport, it is also suitable for flights, trains, and ships, 

offering efficient and sustainable power solutions. In 

addition, the system can be integrated into industrial 

operations, power plants, and various electrical devices. Its 

advanced design also supports applications in satellites and 

other aerospace technologies, making it ideal for both 

terrestrial and space - based energy needs.  

 

7. Conclusion 
 

1) Imagine a future where India completely stops using 

petrol, diesel, gas, and high electricity costs. The only 

remaining expenses are for system maintenance. With 

this revolutionary shift, the country saves trillions of 

rupees each year. Now, imagine this change applied 

across the entire world.  

2) Global fuel costs vanish, drastically reducing the price 

of transportation, production, and delivery. No more 

noise from engines. Air becomes cleaner. Greenhouse 

gas emissions drop sharply, helping fight climate 

change.  

3) As energy costs fall, the cost of all goods—including 

essential products, gold, and even GST (tax) rates—can 

be reduced. Manufacturing becomes cheaper, logistics 

become greener, and the economy becomes more 

efficient. This transformation marks a cleaner, quieter, 

and more affordable world for everyone.  

 

Acknowledgements 
A major project is currently under development, led and 

pioneered by M. SAMPATHKUMAR B. E Mechanical 

Engineering, D. Chennaiyan, B. E. (Civil Engineering), and 

M. Vinothkumar B. E. (Mechanical Engineering). Their 

combined expertise and vision are driving this innovative 

initiative forward. We sincerely thank everyone for their 

interest and support in this groundbreaking endeavor.  

 

The development of this major project is being carried out 

under the valuable guidance of respected mentors and 

faculty members. Mr. N. Prabakaran, M. E., Assistant 

Professor of Mechanical Engineering, and Dr. 

Sundermoorthi, M. E., Ph. D., Principal of the college and 

an expert in Mechanical Engineering, have provided 

continuous support and encouragement. Special thanks also 

go to Mr. Ramesh Babu, M. E., for his role as the design 

guide, and Mr. Veeramani, M. E., Lab Assistant, for his 

technical assistance and practical support throughout the 

project. 

 

 

Author Profile 
 
M. Sampathkumar holds a Bachelor of Engineering (B. E.) 

degree in Mechanical Engineering from Jayam College of 

Engineering and Technology. He has professional experience as a 

service engineer in Singapore and is currently working as a 

salesman. His background combines hands - on technical expertise 

and international industry exposure. He has actively contributed to 

innovative research and project development, particularly in the 

area of multiple energy systems, with an emphasis on enhancing 

energy efficiency and promoting sustainable solutions for diverse 

engineering applications.  

  

Paper ID: SR25619155816 DOI: https://dx.doi.org/10.21275/SR25619155816 1430 

http://www.ijsr.net/



