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Abstract— This paper describes the research, design and 

construction of a pneumatic vehicle. The main goal is to find 

ways to drive efficient by using alternative energy. 

Compressed air as a source of energy in different uses in 

general and as a nonpolluting fuel in compressed air 

vehicles has attracted scientists and engineers for centuries. 

Efforts are being made by many developers and 

manufacturers to master the compressed air vehicle 

technology in all respects for its earliest use by the mankind. 

Compressed air filled by electricity using a compressor. The 

electricity requirement for compressing air has to be 

considered while computing overall efficiency. The air 

engine is currently the most generally used device to convert 

potential energy of compressed air into mechanical energy. 

Nevertheless the compressed air vehicle will contribute to 

reducing air pollution and tend to zero pollution level and 

promoting great environment. No combustion process is 

occurring there. Light utility vehicles are becoming very 

popular means of independent transportation for short 

distances. Cost and pollution with petrol and diesel are 

leading vehicle manufacturers to develop vehicles fuelled by 

alternative energies. Engineers are directing their efforts to 

make use of air as an energy source to run the light utility 

vehicles. 
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I. INTRODUCTION 

Renewable energy: wind, solar, geothermal, hydroelectric, 

and biomass provides substantial benefits for our climate, 

our health, and our economy. Each source of renewable 

energy has unique benefits and cost associated with these 

energy technologies. [1] Compared with natural gas, which 

emits between 0.6 and 2 pounds of carbon dioxide 

equivalent per kilowatt-hour (CO2E/kWh), and coal, which 

emits between 1.4 and 3.6 pounds of CO 2E/kWh , wind 

emits only 0.02 to 0.04 pounds of CO.E/kWh, solar 0.07 to 

0.2, geothermal 0.1 to 0.2,and hydroelectric between 0.1 and 

0.5.Renewable electricity generation from biomass can have 

a wide range of global warming emissions depending on the 

resource and how it is harvested . Sustainably sourced 

biomass has a low emissions footprint , while unsustainable  

sources of biomass can generate significant global warming 

emissions . [2] Today , renewable energy provides only a 

fraction of its potential electricity output in the US and 

worldwide . But numerous studies have repeatedly shown 

that renewable energy can be rapidly deployed to provide a 

significant share of future electricity needs , even after 

accounting for potential constraints . More than 500 

factories in the United States only manufacture parts for 

wind turbines , and the amount of domestically 

manufactured equipment used in wind turbines has grown 

dramatically in recent years : from 35 percent in2006 to 70 

percent in 2011. [3]More practical tendency is to use 

compressed air energy is the "Adiabatic Compressed Air 

Energy Storage (AA -CAES ) system " that assesses its 

operation capabilities within power mark ets [4] 

Compressed air can be an energy source for many 

applications , Compressed air systems account for 10 

percent total industrial electricity consumption and are 

found in 70 percent of all manufacturing facilities , 

according to the U.S. Department of Energy [5] The 

compressed gas consumption problem is mainly discussed in 

large factories for powering industrial equipment ,providing 

motion , cooling , pressurization , and other functions for 

such as air -powered hand tools , actuators , and 

sophisticated 

Pneumatic robotics. [6] The optimization of 

electrical consumption for the compressed    gasses is done 

by using performance compressor , [7] efficient equipment , 

low installation loss , etc. 

When these methods are exhausted , there are other 

ways to further improve de consumption by using cold [8], 

cheep , and common atmospheric extracted neutral gasses 

from excess electrical energy [9]. This method also uses the 

expansion property of cold gases for beater storage and 

other functionalities due to this low temperature. This paper 

presents the pneumatic design , simulation and test study of 

an actual Programmable Logic Controller driven system by 

putting the industrial problem in a more interesting one 

person pneumatic prototype vehicle . The oil is to obtain the 

lowest gas consumption with the imposed dynamic 

performances for a short distance urban vehicle . The 

questions raised are in two fields of application. First is the 

industrial mentioned problem with its economical and 

performance benefits context and second the socially, 

economically, and environmental context of an urban low 

distance pneumatic vehicle viability. [10]These concept idea 

starts from the possibility of using excess produced 

electrical power to compress Nitrogen and the advantage of 

large quantity storage as liquefied cold gas . [111 Other 

benefit is the relishing of these gasses in polluted 

conglomerate metropolis for beater air quality and 

transporting the pollution outside these areas by producing 

the compressed energy off city grid limits . Already 

important actions are taken by producing energy from water 

such as PEM electrolysis as a commercially viable hydrogen 

production solution . [12] 

II. CONSTRUCTION & METHOD USED 

The project methodology is to: parameter calculus, 

pneumatic design, electric design, mechanical design, 

stress analyzing, dynamic simulation, construction, 

testing and optimizing. The designed vehicle is 

presented in Fig. 1.The requirements and specifications 

of the prototype vehicle concern to find the best method 
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to transform the pneumatic pressure energy into 

mechanical torque and [13] velocity at imposed 

demands such as: 

1) Minimum sped at longest distance: min 10Km/h; 

2) .Average speed 30 km/h; 

3) Maximum speed Power source: standard 10 to 25 liter 

tank of liquefied Nitrogen gas at 180 bar; 10 liter bottle 

with 200 bar compressed Nitrogen gas. 

4) Minimum 3 Km/ recharge; 

5) Operational secondary pressure: 0.3 to 10 bar, 

6) Engine type: Expansion dual action mono cylinder 

7) Command: programmable logic controller (PLC) and 

manual; 

8) Type of frame: 3 wheels, one person vehicle; 

9) Turn radius: max 4m 

10) Primary transmission: double action chain and sprocket 

with one way bearings system; 

11) Secondary transmission: bicycle chain and sprocket 

with changing speed gears; 

12) Dimensions: 2470 mm long, 1083 mm wide and 75mm 

ground clearance; 

13) Best settings between mechanical, pneumatic and 

informational commands characteristics to achieve the 

lowest gas consumption. 

14) Maximum weight: 68 kg 

 
Fig. 1: The designed prototype vehicle 

 
Fig. 2: The pneumatic engine assembly parts 

 
Fig. 3: The pneumatic engine calculation 

The pneumatic engine assembly is presented in 

Fig.2.The main purpose   is to convert   the energy  of 

compressed air into mechanical work. The compressed air 

extends and retracts the cylinder alternatively with the help 

of the 5/2directional valve. The rack RO , solidary with the 

piston rod, drives the sprockets S0 and S1 which includes 

the one way bearings mounted in opposite ,regarding 

rotation direction . The shaft S2 transmits the moment to 

shaft S1 thru the chain and sprocket assembly CS1. The 

Sprocket S0 rotates the axle Al in one action of the cylinder 

and the sprocket S2 thru the CS1 mechanism rotates the Al 

in the other action of the cylinder.The included one way 

bearing from Sprockets Sl and S2 makes the axle Al to spin 

always in the same direction no matter the cylinder extends 

or retracts . The CS 2 chain transmission includes a speed 

gear changer for axle A3 to drive de rear weal of the vehicle 

the frame structure (Fig. 3) consists of aluminum aviation 

grade tubes, profiled parts and sheets. The segments are 

bended according to project and WIG welded. The main 

structure is built around the pneumatic engine that acts also 

as a structural part. The body of the pneumatic cylinder is 

housed entirely in the frame and it will be used also as 

reinforcement for the engine box. Due to the restrictive 

safety, the frame covers entirely the air bottle, pneumatic 

engine and the puffer. It is possible to use in the future 

composite Aluminum Foam type parts. 

 
Fig. 4: The frame structure of pneumatic vehicle 



A Research Paper: Study on Pneumatic Vehicle 

 (IJSRD/Vol. 6/Issue 02/2018/868) 

 

 All rights reserved by www.ijsrd.com 3196 

The pneumatic engine schematic (Fig.5.) composition parts 

are- 

1) Gas reduction, security and emergency stop module  

2) 5/2 directional valve, electrically operated 

3) 3/2 two way directional valve, electrically operated 

4) Quick exhaust valve 

5) Fine setting valve 

6) Puffer 

7) Manometer 

8) 2/2 way stop valve (manual) 

9) Silencer 

10) Double acting cylinder engine 

 
Fig. 5: The pneumatic engine schematic 

III. RESULT 

Compressed air technology allows engines that are both 

nonpolluting and economical. With the use of non-

conventional energy sources such as compressed air engine 

we can set a milestone in the field of green technology 

because it is the demand of the time to adopt green 

technology. 

A. Advantages 

1) Compressed –air vehicles are comparable in many way 

to electric vehicles, but use compressed air to the store 

the energy instead of batteries. Their potential 

advantages over other vehicles include. 

2) Compressed –air technology reduces the cost of vehicle 

production by 20% because no need to build a cooling 

system, fuel tank, ignition system or silencers. 

3) The engine can be massively reduced in size. 

4) Low manufacture and maintenance costs as well as easy 

maintenance. 

5) Compressed –air tanks can be disposed of or recycled 

with less pollution than batteries. 

6) Lighter vehicles cause less damage to roads, resulting in 

lower maintenance cost. 

IV. CONCLUSIONS 

It’s important to remember that while vehicles running on 

only compressed air might seem like a distant dream , but 

they still have public interest due to their environmental 

friendly nature. Compressed air for vehicle propulsion is 

already being explored and now air powered vehicles are 

being developed  as a more fuel -efficient  means of 

transportation . This paper explores the effective application 

of pneumatic power. Pneumatic vehicle will replace the 

battery operated vehicles used in industries . Pneumatic 

powered vehicle requires very less time for refueling as 

compared to battery operated vehicle. 
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