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Abstract— Electricity is the most important type of energy. 

Electricity use is increasing every day. The majority of 

electricity is currently created using conventional fossil fuels; 

however, conventional power sources will get depleted 

during the next few decades. This project will generate 

electricity using non-conventional energy sources. Energy is 

generated here by compressing air. Vehicle electric 

appliances can have a substantial impact on conventional and 

hybrid electric vehicle (HEV) fuel economy and exhaust 

emissions, as well as EV range. Furthermore, current electric 

systems can reduce the fuel economy of high-economy 

vehicles by around 50% and the fuel economy of today's mid-

sized vehicles by more than 20%, while also raising NO2 by 

about 80% and CO by 70%. Mechanical energy converts 

vibration energy created by vehicle movement on the road 

into electric energy. We know that traditional car suspension 

wastes a significant amount of energy by dissipating 

mechanical vibration energy as heat. The improvement of 

vibration attenuating performance as well as the reduction of 

energy dissipation have been the focus of regenerative 

suspensions in recent years. The goal of this research study is 

to use technological advancements to make electricity  

generation more sustainable, economical, and 

environmentally friendly. 
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I. INTRODUCTION 

Since man's arrival on the planet a few million years ago, he 

has needed and utilized energy at an increasing rate for his 

survival and well-being. Food was the primary source of 

energy for primitive man. This was obtained by him eating  

plants or animals that he had hunted. As he progressed, he 

discovered fire, and his energy requirements grew. To use 

wood and other biomass to meet his energy demands for 

cooking and keeping warm. Man began to cultivate land for 

agriculture with the passage of time. Man began to employ  

the wind for sailing ships and driving windmills, as well as 

the power of flowing water to drive water wheels, as the 

demand for energy grew. Until recently, it was reasonable to 

assume that the sun provided all of man's energy needs, either 

directly or indirectly, and that man relied solely on renewable 

energy sources. 

II. LITERATURE SURVEY 

A. An ISO 3297: 2007 Certified Organization Volume 4, 

Special Issue 3, March 2015 First National Conference on 

Emerging Trends in Automotive Technology (ETAT-2015) 

Organized by SAE INDIA Velammal Collegiate Club, 

Velammal Engineering College, Chennai, India on 20th 

March 2015 

“Power Generating Shock Absorber” Meghraj P.Arekar1, 

Swapnil Shahade2. U.G. Student, Department of Mechanical 

Engineering, Jawaharlal Darda Institute of Engineering & 

Technology ,Yavatmal, Maharashtra, India. 

 Regenerative braking systems, which recover 

energy that would otherwise be lost when braking, have 

grown in popularity over the last decade. Regenerative 

suspension systems, on the other hand, are still being studied 

as an energy recovery mechanism. This technology can 

continuously recover a vehicle's vibration-less energy 

dissipation caused by road irregularities, vehicle acceleration, 

and braking and use it to reduce fuel consumption. 

B. © 2015 IJEDR | Volume 3, Issue 2 | ISSN: 2321-9939 

“Power Generation from Speed Breakers by Air Compression 

Method” Dave Jaymin J., Electrical department, VVP 

engineering college, Rajkot, India. 

Electricity is the most practical and adaptable energy source. 

As a result, it has a high demand and is increasing at a quicker 

rate than other kinds of energy. In the industrial and 

agricultural sectors, electricity is critical. Electricity usage 

reflects the country's productivity and growth. As a result, the 

development of power has been given top priority in the 

development plan. This is a creative and practical approach 

for generating electricity from speed breakers, however it is 

still a step forward in improving the existing electrical 

situation. 

C. Proceedings of the World Congress on Engineering 2013 

Vol III, WCE 2013, July 3 - 5, 2013, London, U.K. “A Review 

on Energy-Regenerative Suspension Systems for Vehicles” 

Zhang Jin-qiu, Peng Zhi-zhao*, Zhang Lei, Zhang Yu. 

The mechanical vibration energy is dissipated by traditional 

car suspension in the form of heat, which wastes a lot of 

energy. In recent years, regenerative suspensions have gotten 

a lot of attention for their ability to reduce energy dissipation 

while also reducing vibration dampening. The quantity of 

energy dissipation and the possibility for energy regeneration 

are described first, followed by a review of regenerative 

suspension research and development, and a summary of 

energy harvesting techniques and their properties. 

D. International Journal of Engineering Technology, 

Management and Applied Sciences, www.ijetmas.com March 

2015, Volume 3 Issue 3, ISSN 2349-4476 

“Design of Regenerative Suspension for Vehicles” Tavhare 

Pratik, Vinchure Vaibhav, Bhoite Digvijay, Velapure Sachin 

Department of Mechanical Engineering, Sinhgad Institute of 

Technology & Science Narhe, Pune, India. 

 We have paid little attention to the energy loss of 

vehicle suspension in the past. However, how much energy is 

dissipated by automobile suspension shock absorbers? Only 

10-20% of the fuel energy is utilized for vehicle mobility , 

according to the reference. Energy dissipation in suspension 

http://www.ijetmas.com/


Generation of Energy by Vehicle Suspension System 
 (IJSRD/Vol. 9/Issue 08/2021/001) 

 

 All rights reserved by www.ijsrd.com 2 

vibration is one of the most significant losses. The authors of 

this study used the rack and pinion approach to create a 

suspension energy production unit. It is less expensive than a 

hydraulic system. 

III. DESIGN 

A. Design of Seat: 

It is a rectangular block used to manually provide suspension. 

Mild steel is used to construct it. It is mounted on top of the 

springs. 

200mm X 100mm 

 
Fig. 1: Seat 

B. Design of spring: 

D  = 19 + clearance between spring and ram 

D  = 19 + 2 mm 

D  = 21 mm 

For average service life 517 N/mm2 

Wire diameter range is 1 to 10 mm 

Wire diameter (d) = 3mm from range  

Calculating the load bearing capacity by spring 

Spring index = C 

C = D/d 

C = 21/3 

C = 7 

K = [(4C-1)/(4C-4)] – [(0.615)/(C)] 

K = 1.03715 

Shear stress = 8*1.03715*P*21 

                              3.14*d3 

5.17 = 8*1.03715*P*21 

                   3.14*33 

P = 251.55 N 

Applied load is limites to 200N 

So, the design of spring is safe. 

Spring rate = P/ 𝛿 

                   = 251.55/60 

                   = 4.192 N/mm. 

Calculation of number of turn of spring 

𝛿 = 8PDo
3N 

          Gd4 

60 = 8*251.55*213*N 

               8*104*34 

N = 20.86 = 21 

N = 21 turns 

Total number of coils = N+2 

= 21 + 2 

= 23 

Solid length of spring (Ls) = (N+2)*d 

                                           = 23*3 

                                           = 69 mm 

Free length = Solid length + Maximum deflection + clearance 

L = 69 + 60 + (0.15*60) 

L = 138 mm 

Pitch = Free length / N 

Pitch = 138/21 

Pitch = 6.57 mm 

 
Fig. 2: Helical Spring 

C. Selection of cylinder: 

I have selected pneumatic cylinder of size 50 X 100 mm as 

per the requirement. On a lathe machine, the cylinder is made 

from solid aluminium bar with a center bore. Internally, it is 

smoothed out using honing and lapping techniques. It consists 

of a piston and piston rod that reciprocates back and forth 

when high pressure air is applied. To ensure precise 

compression of the air, the piston is equipped with a Teflon 

rubber piston ring. Depending on the use, the material utilized  

for various components varies for different types of cylinders. 

1) 32x100 mm 

2) 125x200 mm 

3) 25x100 mm 

4) 50x100 mm 

5) 100x125 mm 

 
Fig. 3: Pneumatic cylinder 

D. Air tank: 

The pressure vessel components are merely selected, but the 

selection is very critical, a slight change in selection will lead 

to a different pressure vessel altogether from what is aimed to 

be designed. It is observed that all the pressure vessel 

components are selected on basis of available ASME 

standards and the manufactures also follow the ASME 

standards while manufacturing the components. So that 

leaves the designer free from designing the components. This 

aspect of Design greatly reduces the development time for a 

new pressure vessel. It also allows the designer the freedom 

to play with multiple prototypes for the pressure vessel before 

finalizing the decision. The pressure vessel Selection  

Procedure after determining the inputs is a simplified process 

and can be automated to shorten the design cycle. 

Material selected = AISI 1018 mild steel 

σut = 440 Mpa 

Corrosion allowance (C) = 1.5 
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FOS = 3 

η1 = 0.85 

pw = 1000 torr 

     = 1.3334 N/mm2 

pi = 1.05 * pw 

    = 1.05 * 1.3334 

pi= 1.400 N/mm2 

σall = σut / FOS 

σall = 440/3 

σall = 146.66 N/mm2 

ts = [(pidi)/(2* σall* η1- pi)] + C 

ts =  3.41 = 4 mm 

Thickness of head: 

Flat head: 

th = 0.4*di*(√pi     / √ σall ) + C 

th = 14.78 = 15 mm 

 
Fig. 4: Air tank 

IV. WORKING 

Below is a detailed diagram of compressed air production 

utilizing a vehicle suspension. By using the proper driving 

arrangement, the pushing power is turned into compressed air 

energy. This project makes use of a pneumatic single action 

cylinder. The spring arrangement is mounted to the 

pneumatic cylinder's outside. When the load is released, the 

spring is employed to return the sloped L-angle window to its 

original position. The pneumatic cylinder's output air is 

gathered via a rapid exhaust valve, a non-return valve, and an 

interior spring arrangement. The air will be compressed using 

spring suspensors. The compressed air will then be sent to the 

turbine via a high-pressure nozzle. The pressured air will turn 

a turbine, which is connected to a generator that generates 

electricity. The generated energy is stored in a battery, which  

is then used as needed by the user. 

 
Fig. 5: 3D Model in CATIA 

 
Fig. 6: Prototype 

V. FUTURE SCOPE    

1) The next obvious step is for it to be introduced into the 

automobile industry.  

2) This technique can be used in any vehicle that has 

moveable suspension and runs on electricity in some 

way.  

3) Power generating shock absorber may become one of the 

most promising trends in the automotive industry as 

technology advances. 

VI. CONCLUSION 

This system has become more appealing and cost-effective as 

a result of this innovation. The goal of this project 

"Generation of energy by vehicle suspension system" is to 

make it as cost-effective as possible while also assisting all 

vehicles in producing compressed air. 

 This project taught me how to execute the project in 

a systematic manner. It was a great experience working on 

the project because I gained a lot of practical and theoretical 

knowledge. I got practical experience using CATIA software 

and also got a lot of information about manufacturing  

processes. 
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