
 

International Journal of Engineering Science  and Computing, February 2017         4512                                                                    http://ijesc.org/ 

          
ISSN XXXX XXXX © 2017 IJESC                                                                                                   

                                                       
 

 

A Review on Innovative Compressed Air Powered System 
Samir G. Potdar

1
, Dr. V. M. Kriplani

2
  

M. Tech Student
1
, Professor

2
  

Department of Mechanical Engineering 

G. H. Raisoni College of Engineering, Nagpur, Maharashtra India  

 

Abstract: 

Compressed air as a source of energy in different uses in general and as a non-polluting fuel in compressed air vehicles has attracted 

scientists and engineers for centuries. The present paper gives a brief introduction to the latest development of a compres sed-air 

system along with an introduction to various problems associated with the technology and their solution. While developing of 

compressed air system, control of compressed air parameters like temperature, energy density, requirement of input power, energy 

release and emission control have to be mastered for the development of a safe, light and cost effective compressed air syste m (which  

exist in light utility vehicles)  in near future. 
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I.  INTRODUCTION   

 

The first compressed air vehicle was established in France by a 

Polish engineer Louis Mekarski in 1870. It was patented in 1872 

and 1873 and was tested in Paris in 1876. The working principle 

of Mekarski’s  engine was the use of energy stored in compressed 

air to increase gas enthalpy of hot water when it is passed 

through hot water. Compared to batteries, compressed air is 

favorable because of a high energy density, low toxicity, fast 

filling at low cost and long service life. These issues make it 

technically challenging to design compresses air system for all 

kind of compressed air driven vehicles. To meet the growing 

demand of public transportation, sustainable with environmental 

consciousness, people are in the search for the ultimate clean car 

with zero-emissions. Charles B. Hodges will always be 

remembered as the true father of the compressed air concept 

applied to cars, being the first person, not only to invent a car 

driven by a compressed air engine but also to have considerable 

commercial success with it. So, in this world of energy crisis, it 

is necessary to develop alternative technologies to use renewable 

energy sources, so that fossil fuels can be conserved. The 

alternative sources of energy available are solar, electric, 

atmospheric air etc. Air acts like a b lanket for the earth. It is the 

mixture of gasses, which makes it neutral and non-polluting. It 

has the property to get compressed to a very high pressure and 

retain it for a long period of time. It is cheap and can be found 

abundantly in the atmosphere. So it can be used as an alternative 

fuel for the automobiles. 

 

II. LITERATURE REVIEW 

 

Sapkal Vishal K et al [1] This paper  he worked on the 2-wheeler 

air compressed engine, in that use of light utility vehicles for the 

shorter distance. Eachone industries admire to condense the 

weight of vehicle fo r the finer approach of vehicle. Th is paper 

tells that, reduce the use of conventional fuels and baffle the 

environmental condition and emission NOX. 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. Some automobile companies are further 

exploring compressed air hybrids and compressed fluids to store 

energy for vehicles which might point the way for the 

development of a cost effective air powered vehicles design. It 

eliminates the use of non-renewable fuels and thereby preventing 

pollution and step to a healthier environment.  

 
Figure.1. Layout of Working of Engine  

 

Saurabh Pathak et al [2], main ly the article is aimed the study of 

compressed air storage system as clean potential energy with the 

use of vaned type turbine applying different diameters. At the 

end of this review he concludes that the Compressed air 

technology can be tested and developed using the Vaned Type. 

Novel Air Turbine as there are minimal losses and practically 

their efficiency varies from 72-97% which is very high when 

compared to a conventional IC engine. Future developments can 

be made by designing an ideal vehicle for this kind of engine.  
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Figure.2. Vane type turbine. 

 

Table.1. Parameters 

Sr 

No. 

Parameters Values Diameter Output 

Power 

1 Rotor to casing 

diameter 

No of Vanes 

Vane angle 

0.95-

0.80 

 

12 

30
0
 

 

50 mm 

 

0.87-1 

kW 

2 Rotor to casing 

diameter 

No of Vanes 

Vane angle 

0.95-

0.80 

 

12 

30
0
 

 

100 mm 

 

 

 

3.5-4 kW 

3 Rotor to casing 

diameter 

No of Vanes 

Vane angle 

0.95-

0.80 

 

12 

30
0
 

 

150 mm 

 

7.8-9 kW 

   

B.S. Patel et al [3], this paper concluded that it converts the 4-S 

engine into the 2-S engine by renewal of spark plug with pulsed 

pressure valve. The estimation of cost as compared to petrol and 

diesel is very nominal. Prof. B.S.Patel  tried to develop a 

compressed air engine by modifying an 4-stroke, single cylinder 

SI engine by replacing the spark plug with a pulsed pressure 

valve, and using compressed air as the working flu id. The 

working of the engine is exp lained theoretically and the cost 

analysis is made which shows that the compressed air engine is 

cheap when compared to the conventional SI engine. A.A. Keste 

et al [4], this paper discuss the abstraction of inverted crank 

mechanis m apply to the compresses air, for moving of vehicle. 

After experimentation he launched that for the volume of 12 

lit res vehicle move 50 meters.S.S. Verma [5], the paper study 

about the air as an alternative fuel instate of petrol and diesel. 

Compressed air is economic to store and effectively use and also 

economic. He concluded in that, energy density gives the more 

and more output power which leads increasing the rotating speed 

of rear wheel shaft. The storage of compressed air (in itially as 

well as during journey) with all benefits like no heating, high 

energy density and provisions to make use of cooling produced 

during adiabatic expansion during the energy release have to be 

taken care off in a much more controlled manner. The 

experiment was carried out at different stages with multistage air 

compression. 

Table.2. Constants  

Constants                                   Value of constants 

Single-stage Two-stage Three-stage 

A 0.13677 0.12183 0.12042 

B1 0.00862 0.00582 0.00501 

B2 -5.5601x10
-5

 -4.2453x10
-5

 -3.7148x10
-5

 

B3 1.95142 x10
-

7
 

1.54986 x10
-

7
 

1.33957x10
-7

 

B4 

 

-2.57x10
-10

 -2.0780 x10-
10

 

-1.7669x10
-10

 

 

Qihui Yu et al [6],he made a prototype model in which supply 

the air at an pressure of 2 MPa, for this value mate the resulting 

values for output power about 1.92 Kw,  torque is 56.55 N-m, 

and efficiency is 25%. From th is, a CAE was introduced, and 

thermodynamic characteristics and efficiency analysis were 

studied. To obtain the performances of CAE, a prototype of CAE 

was designed and adopted in test bench. The output power, 

torque and efficiency were obtained through experimental study. 

The performance of the CAE is mainly influenced by the 

rotation speed and supply pressure. In the first instance, the 

output power ascends sharply with the increasing rotation speed 

and reaches to maximum value. After this peak, the output 

power drops sharply. The prototype of CAE has a good 

economic performance under low speed. 

 

 
 

Figure.4. the construction of CAE. 1. Intake valve; 2. 

Exhaust valve; 3. Cylinder;4. Piston;5. Connecting rod; 6. 

Crankshaft. 

 

 Yuan Wang et al [7], work on conventional I.C. engines are to 

be converted into the air compressed engine and power output 

can remain same by increasing the supply of compressed air on 

test bench. This type of success is called as green energy 

vehicles. Result from this investigation shows that, it applies for 

short distance because of low energy density but it can overcome 

to increase density of air. Kripal Raj Singh et al [8], he work on 

compressed air technology in which adiabatic and isothermal 

process he takes and concluded that compressed air is lies in-

between these processes. On this basis he measures the 

parameters like input power, temperature, emission control, 

density etc. To satisfy our need alternate fuel or energy is 

required. But while considering alternate fuel some factors be 

considered as like availability, eco-friendly etc. Since 

Compressed Air Technology (CAT) is best technology which 

tend engine to zero pollutions and through this we can power our 

cars, ships, train anything except aeroplane. If further 

improvement is carried out with stress analysis, thermodynamic 
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analysis, min imize compressed energy loss and other losses then 

efficiency of CAE may be further increases. Sullivan [9], the 

working principle o f Mekarski’s engine was the use of energy 

stored in compressed air to increase gas enthalpy of hot water 

when it is passed through hot water. Another application of the 

compressed air to drive vehicles comes from Uruguay in 1984, 

where Armando Regusci has been involved in constructing these 

machines. He constructed a four-wheeler with pneumatic engine 

which travelled 100 km on a single tank in 1992 

 

III. CONCLUS ION 

 

Nowadays the need for energy continuously increases, and we 

are using the conventional resources at an alarming rate hence an 

alternative fuel is much required and Compressed Air System 

used in compresses air vehicles can be one of the best 

alternative, as the pollution caused is zero and it is also cost 

efficient. The experiment which was performed also show that 

the vehicle ran at a  good speed and the increased weight which 

only nominally affected the efficiency of the engine. Also there 

was no pollution caused. Hence it’s a better and sustainable and 

eco-friendly than fuels such as petrol etc.  
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