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Abstract: This study explores the innovative integration of gym 

equipment as a means of generating renewable energy. With the 
growing demand for sustainable energy solutions, utilizing human 
kinetic energy during physical exercise presents a unique 
opportunity. The research focuses on converting the mechanical 
energy produced by various gym machines, such as stationary 
bikes, treadmills, and rowing machines, into electrical energy 
using generators and energy storage systems. By analyzing the 
efficiency of different equipment configurations, the project 
demonstrates how fitness enthusiasts can contribute to energy 
production while promoting health and wellness. The findings 
indicate that not only can this approach reduce energy costs in 
fitness facilities, but it can also foster a greater awareness of 
sustainability among gym-goers. The study concludes that 
implementing energy-generating gym equipment could serve as a 
viable model for green energy initiatives, bridging the gap between 
fitness and environmental responsibility, and highlighting the 
potential for community engagement in renewable energy 
practices. 

 
Keywords: Promote Renewable Energy and Encourage people 

for their fitness, Encourage Environmental Sustainability, 
Support Innovation and Smart Infrastructure, Reduction in 
Carbon Footprint. 

1. Introduction 
In an era where energy efficiency is more important, the 

fitness industry is exploring innovative solutions to reduce its 
environmental impact. Our energy-harvesting system 
transforms traditional gym equipment into energy generators, 
converting the kinetic energy produced during exercise into 
usable electrical power. As users engage in physical activity in 
gym equipment, their movements create energy that can be 
captured and stored, offering a dual benefit: enhancing workout 
resistance (Work as a lifting weight) and contributing to energy 
sustainability. This integration not only supports gym facilities 
in reducing operational costs but also fosters a culture of eco-
consciousness among fitness enthusiasts. By harnessing the 
power of exercise, we aim to create a healthier planet, one 
workout at a time. This dual-purpose system not only enhances 
the workout experience by providing resistance but also 
promotes sustainability by reducing the carbon footprint of 
fitness facilities.  

2. Problem Statement 
As the world faces increasing energy demands and concerns 

about sustainability, innovative solutions are required to reduce 
dependency on non-renewable sources of energy. One 
promising approach involves harnessing energy from everyday 
activities, such as physical exercise, to generate power. In 
modern gyms, people spend considerable time on exercise 
equipment, including treadmills, stationary bikes, elliptical 
machines, and rowing machines. These machines are typically 
powered by electricity to monitor workout metrics and run their 
motors. However, they primarily consume energy without 
contributing back to the grid or powering other devices. The 
goal is to develop a system that enables gym equipment to 
generate electrical energy from the human movement. The 
energy generated during exercise could be used to power the 
gym’s lighting, electronic equipment, or even contribute to the 
local power grid. The challenge lies in designing an efficient 
energy harvesting mechanism that can convert mechanical 
energy from gym equipment into usable electrical power while 
maintaining the workout experience and ensuring the safety and 
comfort of the users.  

3. Product Design 
Utilizing Autodesk Inventor software, we developed a 3D 

model of gym equipment featuring a Chain-Sprocket 
arrangement. 

By integrating the chain sprocket mechanism, we aim to 
enhance the efficiency and reliability of our power generation 
system, ensuring effective energy conversion during both the 
forward and return strokes of the gym equipment. 

4. Methodology  
The project aims to construct and manufacture an entirely 

unique electric generation system that fuses both form and 
function into a cost-effective and convenient solution. The 
methodology of the project is as follows: 1. At first the frame 
of the setup is built which is also called the body of the setup 
which consists of all the major components of the model. The 
frame is made of square tubes. 2. Chain-Sprocket Mechanism 
are mounted on the shaft of proper dimension and the shaft is 
inserted inside the bearing which then is supported in the frame. 
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3. The upper end of the Chain-Sprocket mechanism is 
connected to weightlifting shaft whereas the other end is 
connected to dead weight with the help of cable. 4. Driver 
pulley of 300mm is also mounted on the same shaft. Driver 
pulley is attached on the shaft and smaller pulley (driven) is 
attached in the dynamo/Generator. 5. Dynamo along with 
pulley is supported on the frame is connected to the driver 
pulley via belt. 6. All the electrical connections are attached 
through the dynamo via electrical wires. 7. The output from the 
dynamo is being tested in various loading conditions and 
average power is calculated. 8. The output from the circuit is 
extended by using extension circuit and directly connected to 
LED bulb. 9. The output from the dynamo/Generator is gained 
by the output circuit at 12v. 10. While performing the exercise 
the weight is lifted by handle thereby rotating the main shaft 
with the help of a chain-sprocket mechanism which is then 
connected to the dynamo to produce the electrical current which 
can be used immediately or can be stored in the battery. 

 
Table 1 

Specification of parts used 

 
 

 
Fig. 1.  Chain sprocket mechanism (CPM) 

 
Fig. 2.  Gym equipment with chain sprocket mechanism (bicep/ triceps 

machine) 

5. Working Principle 
The working of the project like that of the traditional gym 

Bicep/Triceps machine, which are being used in most of the 
gym Centre. It is an electro-mechanical project, which consists 
of a mechanical system combined with an electrical system. A 
dynamo/Generator will be mounted on the body, which is 
connected to the main shaft via pulley setup. All the operation 
acting on the model is like traditional gym Bicep/Triceps 
machine along with generation of electricity with help of 
dynamo.  

The electrical energy generated depends on faraday day of 
electro-magnetic induction and the type of current depends on 
the type of dynamo used. If the dynamo is of AC type, then AC 
current is produced and vice versa. If AC dynamo is used the 
thus produced AC current can be used directly but if it is needed 
to be stored in battery, then rectifier circuit needs to be added 
to convert the AC into DC current.  

The current producer, either AC or DC may not have 
sufficient voltage and may be of fluctuating type hence step-up 
circuit is used to get the required amount of out. The electricity 
produced can be used for various purposes directly or can be 
stored in battery and can be used whenever needed. However, 
the generation of electrical energy is based on principle of 
faraday law of electromagnetic induction. Faraday’s laws of 
electromagnetic induction explain the relationship between 
electric circuits and magnetic fields.  

This law is the basic working principle of most of the 
electrical motors, generators, transformers, inductors etc. 
Faraday's First Law states that whenever a conductor is placed 
in a varying magnetic field an EMF gets induced across the 
conductor (called as induced emf), and if the conductor is a 
closed circuit, then induced current flows through it.  

Magnetic field can be varied by various methods.  
• By moving magnet 
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• By moving the coil 
• By rotating the coil relative to magnetic field 

Faraday's second law of electromagnetic induction states that 
the magnitude of induced emf is equal to the rate of change of 
flux linkages with the coil. The flux linkages are the product of 
the number of turns and the flux associated with the coil. 

6. Testing of Working Model 
1. Frame Rigidity The fabricated frame is robust and designed 

to support the entire mounted arrangement, ensuring 
stability during use. This structural strength allows the 
system to withstand operational forces without 
compromising performance. 

2. Workout Performance We tested the machine by 
performing a typical workout, and the movements were 
smooth and easy to handle. The machine operates 
effectively, providing comfortable user experience during 
exercise.  

3. Power Transfer to Drive Pulley via Chain-Sprocket 
Mechanism the Chain-Sprocket mechanism operates 
efficiently, transferring power seamlessly to the drive 
pulley during both upward and downward movements of 
the handle or dead weight. 

4. Power Transfer from Main Pulley to Dynamo/Generator. 
Power is transmitted from the main pulley to the dynamo 
or generator using a belt connection. This ensures 
consistent transfer of rotational motion to the generator.  

5. Electricity Generation Finally, the system successfully 
generates electricity by converting the user's reciprocating 
motion into rotary motion, which is harnessed by the 
dynamo or generator to produce electrical power. 

7. Calculation and Results 
Pulley Calculation: 
D = 294.5 mm (Driving pulley)  
d = 19mm (Driven pulley)  
ND=nd  
n/N = D/d  
n/N = 294.5/19  
n/N = 15.5  
n = 15.5N  
Power = V*I=12V*0.3A = 3.6Watts  
N= 64 rpm  
n = 64*15.5  
n=992 nearly equal to 1000 RPM  
 
Theoretical Analysis of Power Generation in Bicep/Triceps 

Machine:  
• Dynamo specifications: Rated as 12V and 0.3A. 
• LED bulb specifications: Rated as 5V and 40mA  

Under normal loading conditions, the machine generates an 
average power of about 3.6 watts. However, a typical person 
can produce approximately 100 watts of power during a full 
day's use of a single exercise machine. This means that the 
power generated during workout is sufficient to light up at least 
two LED bulbs simultaneously using just one machine. The 

energy generated by the user can be effectively harnessed to 
power small electrical devices, demonstrating the potential of 
the machine in energy generation through exercise. 

8. Advantages, Disadvantages and Applications 

A. Advantages 
• It is clean and eco-friendly energy. 
• Dual benefit system. 
• Maintenance is not complicated. 
• It does not require any fossil fuel. 
• It does not produce harmful effects on the 

environment. 
• Human health benefit. 
• Electrical energy can be stored in battery.  

B. Disadvantages 
• Comparatively Less amount of power will be 

generated. Tread mills and stationary bicycles can 
produce at higher rates. 

• Mechanical moving parts are more so, chances of 
mechanical loss is more.  

• Weight of the model is very high so difficult to 
transport. 

• Initial investment is high.  

C.    Applications 
• Power generation using gym pulling can be used in 

most places such as home, Colleges, School and Gym 
center. 

• It can be used for glowing plenty of lights, charging 
electrical devices and can also be stored in battery 
which can be used for multiple purposes. 

• It can be used in public parks. 

9. Conclusion 
• This design and implement an innovative exercise 

equipment to generate electrical power for the house 
appliances. 

• Energy storage is very necessary and important within 
renewable energy systems to ensure stability of the system. 
These models vary in complexity and accuracy and 
therefore the model chosen must match the application for 
which it is needed. 

• This type of model can be used in many places and if it is 
operated throughout the day by many people, it can create 
enough energy. 

• It will be very helpful for the rural areas. In this day where 
the world is challenged to be more responsible in its 
sourcing of electrical power, the method of human power 
generation could be a solution that also helps mitigate the 
issue of obesity and overweight. 

• If additional design and study of this concept proves it 
effective in energy use reduction, localized energy delivery 
and sustainability education, it could efficiently answer the 
three great challenges: source of electrical power, reducing 
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the emission of CO2 to the atmosphere and the issue of 
obesity. 

10.  Scope for Future Work 
Only one dynamo was used in the project so power generated 

was less, to order to get more power multiple dynamos can be 
made. The load in the current model is not detachable, hence it 
is very difficult to transport or move the machine. So, the load 
used for lifting can be made detachable so that it will be easy to 
transport. The energy generation from gym equipment can be 
also enhanced as now a day most of the population are health 
conscious and they are spending time exercising in a gym or 
another suitable place. If energy generation is large in amount, 
then it can be also used for commercial purposes also. To 
increase the speed of the shaft, a variable gear ratio can be 
applied. In future, if the flywheel speed control device and 
voltage protection devices can be added with large generation 
process, it would be a model all over the world. Whatever 
Energy generated during workout can be stored in battery and 
use as per requirement. 
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