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Abstract— We know Pneumatic energy is the readily
available and low cost energy. Now-a-days Non-
conventional energy system is very essential to the world. So
here we are focusing on pneumatic type of energy for this
project. The main concept is that the air conditioning effect
will get on the basis of suspension system in vehicle. we
designed the suspension operated AC system. This system
runs on the suspension of the vehicle and will make the air is
compress that store is in the receiver. We began to the project
by first attempting to come up with an original idea to fit the
problem. After coming up with an idea, to increase the
efficiency of vehicle, various design processes finalize our
project. For this project the conversion of the force energy in
to air. The control mechanism carries the air cylinder (vehicle
suspensor), quick exhaust valve, Non-return valve and spring
arrangement. We have discussed the various applications and
further extension also. The initial cost of this arrangement is
high. The conventional vehicle suspension dissipates the
mechanical energy i.e. potential energy and kinetic energy. In
spring potential energy is stored and Kinetic energy is wasted.
The aim of paper is this wasted energy is compressed by using
single acting cylinder by proper an arrangement. The main
aim of this paper is the compressed air production using
vehicle suspension is given to the air conditioning system.
The pushing power is converted into compressed air energy
by proper arrangement. A pneumatic single acting cylinder is
used for this project to compress the air. The output air from
the pneumatic cylinder is collected through quick exhaust
valve and non-return valve and this compressed air stored
inside the storage tank. After this research we concluded in
car there is a lot of fuel burn only for working of A.C.
Keywords: pneumatic energy, suspension, air conditioning
system, non-return valve, single acting cylinder, kinetic
energy, potential energy

. INTRODUCTION

In automobile the suspension system is essential to absorb
shocks, vibration and bumps etc. Vehicle is run on different
type road conditions such as even, uneven, rough etc. The
automobile frame and body are mounted on front and rear
axle through springs and shock absorbers. This is essential to
damp out road shocks transmitted to the frame by the wheels
when they roll over uneven road. This creates discomfort to
the passengers and produces stresses in the frame and other
parts of the automobile. The passenger experiences the jolts
by the forward movement of the vehicle and jerks due to
uneven road conditions. Even under good road condition the
passenger are also subjected to bounce and roll when
cornering and pitch when the front wheels are suddenly lifted
or dropped in relation to rear wheels that means suspension
system work continuously.

In the past, we pay little attention to energy loss of
vehicle suspension. However, how much energy dissipated
by the shock absorber of vehicle suspension? According to

reference, only 10-20% the fuel energy is used for vehicle
mobility. The linear motion of suspension system is also use
for compress the air by using piston cylinder arrangement. By
using this compress air we can run A.C. system in the car and
save fuel. “Energy in motion when it is suddenly applied with
a sort of obstacle means according to Newton’s law for every
action there is an equal and opposite reaction. Utilisation of
this reaction is the basic reason behind the selection of this
project work.” In the past around 4000 years from now,
people in India and Egypt are known porous pots outside the
home during the night period. The evaporation of water in
almost cool dry air and radioactive heat to produce ice by
keeping water in the transfer between the water and the deep
sky that is at a very low temperature (much below the freezing
point of ice) caused the formation of ice even though the
surrounding air was at a higher temperature than the freezing
point of water. There are a few accounts in China about the
use of ice around Indians were producing ice by dissolving
salt in water. For specific applications, efficiencies of both
living and nonliving beings depend to a great extent on the
physical environment. The nature keeps conditions in the
physical environment in the dynamic state ranging from one
extreme to the other. Temperature, humidity, pressure and air
motion are some of the important environment variables that
at any location keep changing throughout the year.
Adaptation to these many a times unpredictable variations are
not possible and thus working efficiently is not feasible either
for the living beings or the non-living ones. Thus for any
specific purpose, control of the environment is essential.
Refrigeration and air conditioning is the subject which deals
with the techniques to control the environments of the living
and non-living subjects and thus provide them comforts to
enable them to perform better and have longer lives.

Il. PROBLEM STATEMENT

When the suspension system of a vehicle comes into work

some kinetic energy is generated. This kinetic energy is

normally wasted as there is no system which can make use of

this energy. So, for proper and effective utilization of this

suspension energy we introduce an air conditioning through

vehicle suspension system. We must achieve following

conditions in vehicle cabinet: -

— Requirement of Air temperature should be 18- 22 degree
Celsius in the cabinet of any automobile vehicle.

— Requirement of Air pressure in cabinet should be 1to 1.5
bar.

I1l. LITERATURE REVIEW

Abhijit Lendhe et al (June 2015) have studied to save the
waste energy which can be compressed using single acting
cylinder by proper arrangement and the compressed air
production using vehicle suspension is given to the air
conditioning system. This paper has explained the different
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components and their working to obtain regenerative
suspension system which can save the fuel. The paper has
paid little attention to energy loss of vehicle suspension.
However, energy dissipated by the shock absorber of vehicle
suspension is considered only 10-20% the fuel energy is used
for vehicle mobility. [8]

Gaurang Tiwari, Dr. R.K. Saxena (April-2015) They
have identified the energy dissipated by the wvehicle
suspension and factors affecting the energy harvested from
vehicle suspension. The main idea proposed in this paper is
that system depends on recovering this dissipated power by
suspension and converts it into regulated power using the
applications of power electronics and then uses it in battery
charging or feeding some vehicle electric loads directly. [6]

Borse S.H. et al (April-2015) they have studied that
the AC effect can be produced by linear motion of suspension
system. To overcome the power loss on compressor, the air
by using piston-cylinder arrangement, by using this
compressed air we can run AC system in the car and save fuel.
This paper was very much useful for Indian conditions
because of geographical sites. Taking into consideration other
manmade sites like road it is well known fact that we have
one of the best as well as worst road conditions available. [7]

IV. CONSTRUCTIONAL DIAGRAM AND WORKING

(<)

Fig. 1: Working diagram of air cooling system
This project consist of following components:-
1) Vehicle base & Spring
2) Pneumatic cylinder
3) Swing check valve (NRV)
4) Air storage tank
5) Ball valve
6) Heat exchanger
7) Water tank
8) Thermometer
9) Temperature measuring box.

In this system they conclude that, The vehicle frame
is bounce per suspension of vehicle. In figure the frame is
push manually by hand. The suspension mechanism is
connected to the piston rod end and move the piston inside
the cylinder mounted on the base frame and this movement
of piston causes the suction of air from the atmospheric air
when piston moves from Bottom dead centre to Top dead
centre and compresses the air when piston moves from Top
dead centre to Bottom dead centre. The outlet port of cylinder
is connected the T connector, this connector two port is
connecting the non-return valve one valve is open to
atmosphere and another is connecting the hoses pipe and
supply the compressed air in air receiver. All pressurized air
come in tank from cylinder through the pipe connection. The

air tank having two ports one is for pressurized air coming
from cylinder and other one is supplied the compressed air as
per requirement. The ball valve is fitted to the inlet and outlet
of the air tank to control the flow of the pressurized air. And
pressure gauge is fitted at other side to show the pressure of
the compressed air stored into the air tank. This ball valve is
connected to hoses and air is supplied to Heat Exchanger. The
heat exchanger is used for exchanging heat from one medium
to another working medium. The heat exchanger used is tube
and tube type. The air is supplied inside tube and cooling
liquid (water) is supplied outside of tube for producing
cooling effect. This cooling liquid is store in air tank which is
shown in figure. And supply the cooling liquid in inlet port of
heat exchanger which is located at the top side of the heat
exchanger. Then used water is drain from outlet port which is
located at the bottom side of the heat exchanger.[2]

V. CALCULATION

Here are some computational data which is adopted from
Saiyyed Kamranl, Maniyar Moij2, Shaikh Shahebaz3,
Shaikh Md. Aves4, Khandare R.S.5 , Ganore D.J.6, for
research purpose:-
In winter season,
The readings are obtained by thermometer,
T (air) in=15°C
T (air) out=11°C
T (water) in=7°C
T (water) out=9°C
Effectiveness (€ ) = (Th1-Th2)/ (Th1-Tcl)
= (15-11)/ (15-7) = 0.5.
Effectiveness (€ ) = 0.5.

In summer season,
The readings are obtained by thermometer,
T (air) in=32 °C
T (air) out=25 °C
T (water) in= 10°C
T (water) out= 14°C
Effectiveness (€ ) = (Th1-Th2)/ (Th1-Tcl)

= (32-25)/ (32-10) = 0.32

Effectiveness (€ ) = 0.32

Winter Summer
Thl=15°C | Thl=32°C
Th2=11°C | Th2=25°C
Tcl=7°C | Tcl=10°C
Tc2=9°C | Tc2=14°C

€=0.5€ €=0.32€

Table 1; Winter and summer results

VI. CONSTRUCTIONAL DIAGRAM AND WORKING

Fig. 2: Working diagram of suspension recovery system
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In this system they conclude that, When vehicle is
run on bumpy road or uneven road then suspension spring
move continuously up and down. The pneumatic cylinder is
installed below this spring arrangement. This pushing power
is supplied to pneumatic piston and cylinder arrangement
which compresses the air. This compressed air is supplied to
air tank through non return valve. By the placement of non
return valve stops the back flow of pressurized air into
cylinder again. That high pressurized compressed air is stored
in air tank. When we want to turn on A.C. system the
pressurized compressed air is supplied to parallel flow heat
exchanger through nylon pipe by using knob. Storage tank is
mounted at the top of the heat exchanger. In storage tank the
nitrogen gas is used as refrigerant. This cold nitrogen gas
refrigerant is supplied to heat exchanger. Low temperature
coolant pass through the heat exchanger & also high
pressurized air pass through it. Here heat exchange occurs
and air temperature becomes 150 C to 300 C which is further
send at the required place which is to be cooled.[4] Akshay
Gadekarl , Prof.M.R.Jagdale2 , Prasad Khilari3 , Sumit
Katkar4 ,Pritam Keram5 , conclude that, The complete
diagram of a compressed air using vehicle suspension is
shown above. The construction of this project is very simple
and also it is compact. This working model is a combination
of air cylinder, storage tank, non-return valveand frame. In
our project springs are used to show the base of vehicle i.e.
suspension Springs are used to store mechanical energy.
Below the springs there is a pneumatic single acting cylinder
which is used for compression of air which is produced due
to pushing of springs.This pushing power is supplied to the
pneumatic piston-cylinder arrangement to compresses the air.
This compressed air is then supplied to the air tank through
non-return valve.Non-return valve is placed in between air
tank and cylinder to avoid return flow of compressed air to
the cylinder. This non-return valve only permits only one
directional flow. This compressed air is then stored in a tank.
This compressed air is used for many applications while we
are using it for AC then we transmitting that air from parallel
flow heat exchanger and from the other side we passing water
from heat exchanger. While passing this water and
compressed air simultaneously there is heat exchange occurs
between this two and air gets cool up to 15-20 degree which
be used for cooling purpose.[3]

VII. EXPECTED CONCLUSION

In this paper, designing a Suspension operated AC system in
automobile cars. This idea comes out as efficiency of vehicle
reduces because of compressor. After implementing this idea
the efficiency of wvehicle will increase by reducing
compressor specification. In our project we are collecting air
from the air cylinder and store this energy to air tank as non-
conventional method by simply driving the vehicle. Our
paper focuses on energy saving mechanism by using vehicle
suspension system. This project mostly useful in developing
countries like India because in our country there are both
types of road conditions best as well as worst. Air is the
working substance of our machine. This system gives smooth
operation and smooth movement vehicle.
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