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ABSTRACT: Due to the rapid growth in the usage electricity and the price combustion fuel, motivate us to use natural 
air as a fuel to generate electricity, this paper shows a natural air and industrial waste gases power driven electricity 
generating system, Which can produced electricity at very low cost using air or waste gas as a fuel, This system will be 
extremely handy at the place where we have to control only ON and OFF switches for operating and charging purpose 
of the system, The main aim of this work is to minimize the running cost, charging time, pollution, recover losses of 
electrical generator and also to maximize it efficiency so that it can run for maximum time as possible to the each and 
every user, so in this paper we have described a nature air driven electricity generating system. 
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I. INTRODUCTION 
 

Electric power is basic necessity of any industries and it can be very costly to produce electricity from conventional 
method for the industrial purpose, this reason inspired to use the industrial waste gases to generate electric power, 
normally chemical industrial have large number of waste gases like carbon dioxide CO2 is a colourless and 
odourless gas which have density 1.977 kg/m3 (gas at 1 atm and 0°C),specific heat capacity 37.135 J/K mol and vapour 
pressure 5.73 MPa (20°C), carbon monoxide CO is a colourless, odourless, and tasteless gas that is slightly less dense 
than air have density of 1.250 kg/m3 at 0°C, 1 atm 1.145 kg/m3 at 25°C, (1 atm), specific heat capacity 29.1 J/K mol, 
vapour pressure0.1 MPa, phosgene COCl2is colourless and suffocating gas which have density of 4.248 g/L (15°C, 
gas), Heat capacity at constant pressure (Cp) (1.013 bar and 25 °C (77 °F)) : 5.769014E-02 kJ/(mol.K) and vapour 
pressure of 1.6 atm (20°C) etc, they store this gases in the storage tanks of huge capacity and emit them at the 
appropriate time, this thing goes completely in the loss account of industrial, therefore here shown the design 
(AutoCAD) and implementation of a electric generator which can run on industrial waste gases as well as on natural 
air, the system is based on compressed gas power with the generating system, this compressed gas technology provide 
user a very cost-efficient electricity to the industrial which stored the waste gases in a compressed tank. so this system 
can be very beneficial and cost efficient for those industries.  
 

II. SYSTEM DESCRIPTION 
 

This system consist of waste gases, compressor, storage tank, air motor, alternator and dynamo, block diagram of this 
system is shown below fig 1. 

 
Fig. 1 Block Diagram of the System 
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The first thing in this system is to start compressor which will forced waste gases to store in the compressing tank at 
very high pressure, this process is already present in the industries so no need for additional equipment 
 

 
 

Fig. 2 front view in AutoCAD design 
 

The fig 2 is front view of this system as shown there all component are installed on a metal stand to provide mechanical 
support to the system, compressor and pressurize tank are installed near the system and connection pipe is provided 
from pressurize tank to the inlet of air motor, than after this high pressure compressed gas will be carried out to drive 
an air motor it will produced rotational motionand start driving alternator 

 

 
 

Fig. 3 top view in AutoCAD design 
 



 
    ISSN (Print)  : 2320 – 3765 
    ISSN (Online): 2278 – 8875 

 
International Journal of Advanced Research in  Electrical, 

Electronics and Instrumentation Engineering 
(An ISO 3297: 2007 Certified Organization) 

Vol. 5, Issue 2, February 2016 
 

Copyright to IJAREEIE                                                    DOI:10.15662/IJAREEIE.2016.0502027                                             1131   

The fig 3 is top view of this system, here one more connecting pipe is shown from outlet of air motor to the end of 
metal stand which will drive dynamo so there is no waste of compressed gas, this dynamo will give DC excitation to 
the alternator. 
 

III. DETAIL DISCRIPTION OF ALL COMPONENTS  
 

A. Compressor 
 
 

 
Fig. 4 compressor unit  

 
Here compressor is used to compressed waste gases in the pressurized tank, most of the compressor you’ll run across 
do this job with a reciprocating piston. It is just like a small internal combustion engine, a convention piston 
compressor has crankshaft, a cylinder and a value head the crankshaft is driven by either an electric motor or a gas 
engine, normally industries preferred an electric motor of near about 5 to 10 hp which rotate at 2000 to 3000 rpm asper 
the requirement, this need same amount of electricity to fill the pressurized tank, the industries store there waste gases 
near about 800 to 1200 psi in the high capacity storage tanks, an compressor unit is shown in fig 4 
 
 
B. Pressurized Tank  
 
The tank used to stored compressed gas is just like a battery, as we know rechargeable batteries probably can be 
considered the best power-storing devices for various forms of renewable energy, but compressed gas energy storage is 
also promising and should not be overlooked, so here in system we are going to use this technology to storing waste gas 
or natural air, the stored tanks used in industries are design to store waste gases at very high pressure, huge amount of 
waste gases are stored by the industries which can be used to produce electricity. 
 
C. Air motor  
This motor provides a continuous source of rotary power through a system involving compressor air. Because they 
provide a slew of advantage over electric motor, they are commonly used in a number of high- and low- power 
application, the most common types of air motors are vane, piston and turbine. 
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Fig. 5 Vane motor 

 
Vane type air motor is shown in fig 5, this particular motor provides rotation in only one direction, and the rotating 
element is a slotted which on a drive shaft.Vane motors are often used for tools requiring lower power, such as portable 
tools.  

 
Fig. 6 Piston motor 

 
Piston-type motor is shown in fig 6, this are the most commonly used in hydraulic system. They are basically the same 
as hydraulic pumps expect they are used to convert hydraulic energy into mechanical (rotatory) energy. High-power 
machines that require a high starting torque use piston motor. Low-pressure, high-velocity tool like dental drills and jet 
engine starter, so in our system we are going to use a motor which can be suitable, and can also increase the efficiency 
of the system.     
 This motor will used to drive the Alternator as well as the Dynamo (DC generator). As the mechanical output of this 
Air motor will be directly connected to the Alternator keeping in the mind the relation of torque and the distance, at the 
other hand the exhaust air coming from the Air motor also contain same amount of pressure will we can used to drive 
Dynamo to give DC excitation to the Alternator so in this way the waste of this system is also used for maintaining the 
efficiency of the system  
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D. Alternator  
 

 
Fig. 7 Alternator 

 
An alternator is shown in fig 7, this is an electrical generator that converts mechanical energy into electrical energy in 
form of alternating current. and as we know than now a day’s AC current is used commercial as well as in the industrial 
application, this machine consist of a rotating magnetic core (rotor) and stationary wire (stator), a conductor moving 
relative to magnetic field develop an electromotive force (EMF) in it as per the faraday’s law, so over here we are 
trying to develop and alternator which work on low speed (RPM) and the torque required by it will also be low so that 
it can run for maximum time possible, over first aim is to minimized the losses of alternator as well as for the whole 
system to the possible level for the user of this system, so that it can be beneficial to industrial and commercial once  

 
E. Dynamo 
 
The smallest form of the DC generator is known as dynamo which work, on the faradays law as same of alternator, 
here Dynamo produces a steady supply of direct current electricity when it spins around. Like a DC motor, a DC 
generator uses a commutator. It sounds technical, but it's just a metal ring with splits in it that periodically reverses the 
electrical contacts from the generator coil, reversing the current at the same time. As we saw up above, a simple loop of 
wire automatically reverses the current it produces every half-turn, simply because it's rotating, and the commutator's 
job is to cancel out the effect of the coil's rotation, ensuring that a direct current is produced. 
 

 
Fig. 8 side view in AutoCAD design 
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This DC current will be used to provide DC excitation to the Alternator so that the maximum amount of voltage can be produced and 
the other reason behind separating the DC generator from the Alternator is to reduce the torque of Alternator  to increased efficiency 
of the system This DC generator will run on the exhaust air coming from the air motor , this exhaust air contain same amount of 
pressure which can be enough to run an small DC generator which is placed at the last position as shown in Fig. 8  
 

VI. AUTOCAD SIMULATION AND DISCUSSION 
 

 Table of waste gases 
GASES  STORED ON PSI DENSITY 

Carbon dioxide CO2 800-1200 1.977 kg/m3 

Carbon monoxide CO 800-1200 1.250 kg/m3 

Nitrogen N2 800-1200 1.25 kg/m3 

Phosgene COCL2 800-1200 4.25 kg/m3 

 
Table. 1 list of waste gases 

 
The Table 1 shows the some of waste gases produce by the industrial, which they need to store at nearly 800-1200 psi 
in the pressurize tank, and also the density of the gases is shown in the table. 

 
 Table of air motor reading 

R.P.M 1200 

H.P 1.5 

kW 1.11 

Torque 7 

Pressure required 6.3 bar 

 
Table. 2 air motor reading  

 
The air motor we are going to use in this system must fulfil the criteria shown in table 2, the air motor will be vane type 
so that exhaust of the motor can also be used to drive dynamo. 
 
 Table of Alternator reading 

Voltage 120 

Current 50 

R.P.M 1100 

H.P 1.25 

Toque 6 

kW 0.93 

 
Table. 3 Alternator reading 
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Table 3 shows the specification of the alternator which is going to be use in this system, and also shown the amount of 
electricity produce by the alternator. 
 
 AutoCAD simulation of Alternator 
 

 
 

Fig. 9 AutoCAD simulation of Alternator 
 
Fig. 9 shows the simulation of the alternator done by using AutoCAD 2009, the simulation is done in 3D mode so that 
it can be batter to understand   
 
 AutoCAD simulation of Dynamo 
 

 
 

Fig. 10 AutoCAD simulation of Dynamo 
 
Fig. 10 shows the AutoCAD simulation of dynamo done in AutoCAD 360, also the fan (wings) is shown in the 
simulation, and this fan (wings) will be driven by the exhaust of the air motor as sad above. 
 

V. CONCLUSION 
 

In this paper low cost, secure, easy to control, time saving, and pollution free power generation system has been 
introduced. The approach discussed in the paper has achieved the target to commercial as well as to the industrial user 
needs and requirements; the extensive capabilities of the system are what make it so interesting. From this system a 



 
    ISSN (Print)  : 2320 – 3765 
    ISSN (Online): 2278 – 8875 

 
International Journal of Advanced Research in  Electrical, 

Electronics and Instrumentation Engineering 
(An ISO 3297: 2007 Certified Organization) 

Vol. 5, Issue 2, February 2016 
 

Copyright to IJAREEIE                                                    DOI:10.15662/IJAREEIE.2016.0502027                                             1136   

user can be able to produces electric energy at very low cost and co-friendly manner because it is totally based on 
natural air which is present at all over the places. This can be the most innovative and user friendly power generation 
system. 
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