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Abstract— An alternative source of energy for vehicles is 

being aimed by engineers and scientists for centuries to 

compensate fossil fuels. Our project gives a detailed 

information of how an hybrid cycle works on an alternative 

energy source. Here we use compressed air to run the rear 

wheel of the vehicle using slider crank mechanism via 

sprocket and chain arrangement. This actually uses 

compressed air as their source to run the cycle without man 

power. 
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I. INTRODUCTION 

Fossil fuels are hydrocarbons, primarily coal, fuel oil or 

natural gas, formed from the remains of dead plants and 

animals.  These are instead known as mineral fuels. The 

utilization of fossil fuels has enabled large-scale industrial 

development and largely supplanted water-driven mills, as 

well as the combustion of wood or peat for heat. 

 The burning of fossil fuels by humans is the largest 

source of emission of carbon dioxide, which is one of the 

greenhouse gases that contributes to global warming. 

 One possible alternative is the compressed air.  Air 

which is abundantly available and is free from pollution is 

compressed to high pressure at a very low cost, is one of the 

prime option since atmospheric pollution can be 

permanently eradicated. 

 The bicycles are replaced by bikes which are 

efficient than cycle but creates pollution. Whereas our 

project attempts to control the environment pollution by 

developing a bicycle using this compressed air and solves 

these two problems of pollution and manual efforts. 

II. HISTORY OF COMPRESSED AIR 

Many technical applications originate from the earliest days 

of mankind. The first use of compressed air was blowing on 

tinder to fan a flame. The air used for blowing was 

compressed in the lungs. Indeed, the lung could be called a 

kind of natural compressor. The capacity and performance 

of this compressor is extremely impressive. The human lung 

can process 100 l/min or 6m³ of air per hour. In doing so it 

generates a pressure of 0.02 – 0.08 bar. In a healthy 

condition, the reliability of the human compressor is 

unsurpassed and it costs nothing to service. 

A. The First Mechanical Compressors-Bellows 

The first mechanical compressor, the hand-powered 

bellows, was developed in the middle of the third 

millennium BC. The much more powerful foot-powered 

bellows was invented around 1500 BC. This progress was 

necessary when the alloying of copper and tin to make 

bronze developed into a stable manufacturing process. The 

development can be seen in a wall-painting of an ancient 

Egyptian grave. It was the birth of compressed air as we 

know it today. 

III. COMPONENTS 

A. Slider crank 

The Slider crank mechanism is used to transform rotational 

motion into translatory motion by means of a rotating 

driving beam, a connection rod and a sliding body. The 

sliding mass is not allowed to rotate and three revolute joints 

are used to connect the bodies. While each body has six 

degrees of freedom in space, the kinematical conditions lead 

to one degree of freedom for the whole system. 

 It is four bar linkage mechanism that has 

a crank which is coupled to a slider that moves along a 

straight line. This mechanism has three important parts. The 

crank which is the rotating disc, the slider which slides 

inside the piston and the connecting rod.  As the slider 

moves to the right, the connecting rod pushes the wheel 

round for the first 180 degrees of wheel rotation. When the 

slider begins to move back into the piston, the connecting 

rod pulls the wheel round to complete the rotation. 

 
Fig. 1: Slider Crank 

B. Cylinder Tank 

The cylinder tank is made using a pipe of 5mm thickness 

and cut to 290 cm length and the open end on both sides are 

covered using 4mm thick plate. This thickness was used to 

withstand the pressurized air inside the tank. Our tank can 

withstand the maximum pressure of 15 bar. 

 
Fig. 2: Cylinder Tank 

https://en.wikipedia.org/wiki/Crank_(mechanism)
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C. 5/2 Pneumatic Control Valve 

5/2 directional control valve would have five ports and two 

spool positions. Ports are the one which helps the liquid to 

flow through them. Spool is of two types namely sliding and 

rotary. 

 Sliding spool is cylindrical in cross section, and the 

lands and grooves are also cylindrical.  Rotary valves have 

sphere like lands and grooves in the form of holes drilled 

through them. 

 
Fig. 3: Pneumatic Control Valve 

IV. WORKING PRINCIPLE 

This hybrid cycle uses compressed air to rotate the rear 

wheel through slider crank mechanism and also can be 

pedaled manually when there is no compressed air in the 

tank. The compressed air is filled inside the tank through 

ball valve from the compressor. 

 A pressure gauge is fitted to check the pressure of 

the compressed air inside the tank.   A flow control valve 

which is used to control the air flow from tank and hence the 

speed of the vehicle is also controlled. 

 The air hybrid cycle is initially setup using the flow 

control valve and pressure gauge. In addition to the normal 

sprocket and chain we have also used another sprocket and 

chain using hub which connects sprocket and the wheel. 

Then the crank slider is fixed. A connecting rod is used for 

this purpose. Compressed air tank is set up on the back of 

the cycle which is used to store the pressurized air. Here we 

have designed compressed air tank which can store 10 bar 

pressure. This can be noted by using pressure gauge. 

 The mechanism starts from the flow control valve. 

When the flow control valve opens. The compressed air 

from the air tank flows to the 5/2 pneumatic control valve. 

When the handle of 5/2 pneumatic control valve moves right 

air flows through the inlet of the piston which makes the 

piston move downwards. So that the crank slider mechanism 

makes the half rotation. 

When the handle of the 5/2 pneumatic control 

valve moves towards the left, air flows to the exhaust of the 

piston which makes the piston moves upwards. 

 So the slider crank mechanism makes the full 

rotation. This ensures the complete rotation of the crank. 

The rotational movement of the crank is transferred to the 

rear wheel through sprocket and chain arrangement using 

hub. 

Hence the cycle moves without any manual power. 

 
Fig. 4: Air hybrid cycle 

V. CALCULATIONS 

Design Calculation for Chain and Sprocket 

A. Assumptions Mode 

speed of the electric motor,  n1=600 rpm 

speed of the driven member,n2=300 rpm 

power of electric motor, N=15kw 

centre distance, a=0.7m 

service, =8hrs/day 

B. Calculation 

Pitch of Chain: 

optimum centre distance ,a=(30 to 50)p 

p=17.5mm 

Standard Pitch=19.05mm 

C. Transmission Ratio 

i=n1/n2, 

i=z2/z1 

i=20, 

z1=27. 

D. Power Transmitted On The Basis Of Braking Load 

N=QV/102nks 

ks=k1.k2.k3.k4.k5.k6 

k1=1.5[To have safe design consider load with heavy 

shocks] 

k2=1[for adjustable supports where frequent changing not 

required] 

k3=1[for(30 to 50)p] 

k4=1[avoids loosening of belts] 

k5=1[drop lubrication] 

k6=1[for 8hrs/day] 

therefore , ks=1.5 

v=5.14m/s 

n=9.35. 

N=Q*V/102nks 

Q=4174.75kgf 

E. Standard Value of Braking Load 

for p=19.05mm and nearest value to the calculated braking 

load from psg 

Q=5900kgf 

A=1.78cm2 

W=2.36kgf 

F. Checking of Induced Bearing Stress 

for n1=600rpm   p=19.05mm. 
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σ=2.62kgf/mm2 

2.62kgf/mm2>2.5kgf/mm2 

design is safe 

G. Length of Continuous in Multiples of Pitches 

lp=2ap+(z1+z2)/2 +z2-z1/283.14/ap 

lp=114.4mm 

Length of Chain: 

l=lp.p 

=2180mm 

H. Final /Corrected Centre Distance: 

a={[e+(e2-8m)0.5]/4}*p 

e=lp-(z1+z2)/2 

e=74.4mm 

m=[(z1-z2)/2*3.14] 2 

m=19.87mm 

Rolon Dr1911 Chain for Designing 

I. Actual fos: 

n=q/p 

n=13.58 

9.35<13.58 

design is safe 

J. To Check Induced Bearing Stress 

N=σAV/102KS 

σ=2.5kgf/cm2 

a=703.53mm 

K. Pitch Diameter of Sprocket 

d1=p/[sin(180/z1)] 

d1=164.09mm 

d2=p/[sin(180/z2] 

d2=327.63mm 

L. Centre Distance 

del=(1/2)[f-((z2-z1)/(2*3.14*ap)) 2*p] 

del=7.03mm 

Therefore 

DR1911 ROLON CHAIN is selected. 

p=19.05mm 

braking load Q=59000N 

induced bearing stress,σ=2.5kgf/mm2 

length of continuous chain lp=114.4mm 

length of the chain =2180mm 

final centre distance=703.53mm 

dia of small sprocket d1=164.09mm 

dia of large sprocket d2=327.63mm 

centre distance=7.03mm 

VI. ADVANTAGES 

1) Avoids pollution. 

2) Uses renewable source of energy. 

3) Cheaper energy source. 

4) Reduces pedalling. 

5) Comfortable form of vehicle. 

6) Compressed-air technology reduces the cost of vehicle 

production by about 20%, 

7) Compressed air tanks can be disposed of or recycled 

VII. DISADVANTAGE 

1) Large capacity tank is required to improve efficiency. 

2) Weight of this hybrid cycle is more compared to normal 

cycle. 

VIII. CONCLUSION 

By considering the depletion of natural resources, 

compressed air is used as an alternative fuel in our project. 

Compressed air technology is used in recent times because 

of its nourishing properties. This project has contributed to 

develop a hybrid cycle which completely works on 

compressed air as it has properties like pollution free, cheap 

and efficient. This does not use fossil fuels or electricity. 

Thus it can be shortly referred to a human and 

environmental friendly project. 
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