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Abstract- In metropolitan regions like Mumbai, Pune, and many other cities. In India, two-wheeler act a very major role in 

transportation. Most of the vehicles (four-stroke engines) are majorly run by petrol. In recent days petrol prices have 

increased and the availability of crude oil decreases. Petrol and diesel contribute a major role in global warming because it 

emits harmful gases and partials like carbon monoxide (CO), hydrocarbon (HC), nitrogen oxide (NOx). These gases are 

harmful to human health and also affect the environment. We have seen a three-wheeler (auto-rickshaw) that is also run-on 

LPG. In this paper, we all attempted to use alternative fuel for a single-cylinder four-stroke engine to increase efficiency and 

decrease the running cost. Our aim in selecting this paper is to use non-conventional fuel against conventional fuel. We have 

done the required modification. LPG is cheaper than petrol and it is clean gas. Gasoline/petrol has less value of octane 

compared to LPG and emitted less exhaust emission hence it is less harmful to global warming and human health. In this 

paper, the single-cylinder four-stroke engine is run on both fuels’ petrol and LPG. 
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I. INTRODUCTION 

 
As the population is increasing day by day in the world as 

well as in India. Till date, India has a 1.38 billion 

population, world rank 2 country. India will cross China as 

the world's most populated country by 2027. As the 

population is increasing use of vehicles also increases. The 

use of a two-wheeler is more in a metropolitan city as 

compared to other vehicles (like a light vehicle).  

 

Two-wheeler having good maintenance, low running cost. 

The most common fuel used in this vehicle is petrol and 

diesel which is extracted from crude oil. The availability 
of crude oil is decreasing because the price also 

increasing. With the use of more vehicles consumption of 

petroleum products has increased immensely due to the 

increased use of automobile more ever, the limited reserve 

of conventional fuel will not be sufficient to meet energy 

demand in future. The greenhouse effect also increases 

because of emissions from this oil after combustion.  

 

Some harmful gases are emitted by this fuel like carbon 

monoxide (CO), hydrocarbon (HC). Hence an alternate 

fuel is essential to overcome the problem.  
 

Some alternate fuel is available for automobile use 

1. Synthetic fuel 

2. Alcohols 

3. Gases Fuel 

 

Among all the fuels, the gases fuel is more efficient for 

automobiles because of its high-octane number, lower 

polluting exhaust emission, higher calorific value and low 

cost as compared to other fuel.  

 

LPG fitted vehicle runs on both petrol/diesel and LPG. In 

this paper, we were selected LPG as alternate fuel in four-

stroke gasoline engine powered bikes.  

 

II. LITERATURE REVIEW 

 
The whole summary of these reference papers we refer 

tells us that, they have made an attempt to install LPG kit 

to two-wheeler same as the kit which is working in four-

wheeler but they are failed to maintain air-fuel mixing 
ratio and carburetor problem was found and slightly higher 

efficiency is found in the engine when they used LPG as 

fuel than petrol. And we have also understood the 

mechanism and working principle of the 4-stroke petrol 

engine in the above-referred papers. 

 

The concept of the paper of our paperwork is to Design 

and Analysis the LPG kit for a single-cylinder four-stroke 

engine bike which will be run on two fuels Petrol as well 

as LPG. We can change the fuel while in running 

condition LPG to petrol or vice versa by the pressing 
switch. Some required modification is done in the 

carburettor for air-fuel ratio. 

 

1. Liquefied Petroleum Gas: 
LPG is liquefied petroleum gas used in internal 

combustion engine in vehicles as well as stationary 

application such as generators. It is a mixture of propane 

and butane. LPG is widely used as green fuel as its use 

reduces co2 exhaust emission by around 15% compared to 
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petrol. One liter of petrol produces 2.3 kg of co2 when 

burnt, whereas the equivalent amount of autogas (1.33 – 
liter due to lower density of auto gas) produces only 

1.21.33 = 2 kg of co2 when burnt. CO emission is 30 % 

lower as compared to petrol and NOx by 50 % octane 

number is between 90 to 110. 

  

LPG is the third mostly popular alternate fuel in the world, 

with approximately 16 million of 600 million passenger’s 

vehicle using the fuel.  

 

2. Comparison of LPG and Petrol: 

 

Table 1. Comparison between LPG and Petrol 

Properties Gasoline LPG 

Chemical structure C8H18+O2 C3+H6+O2 

Density 780 (kg/m3) 570(kg/m3) 

Octane number 82 110 

Lower heating value 
(MJ/litre) 

12.2 21.2 

Higher heating value 

(MJ/litre) 

20.2 25.5 

Air fuel ratio 14:1 15.77:1 

Calorific value 46.1 43.5 

 

III. WORKING OF LPG POWERED BIKE 
 

This diagram represents the overview of LPG powered 

two wheeler working principal. This layout consist of the 
LPG tank, gasifier, vacuum pipe, gas solenoid, petrol 

solenoids, fuel change switch, low pressure regulator, air 

filter. The LPG gas reaches the carburetor through the 

reducer and vacuum pipe. The air and LPG gas mixed up 

in carburetor to reach the engine cylinder at the end of 

combustion stroke. The working of LPG powered bike is 

same as petrol powered bike.  

 

 
Fig 1. Working Diagram. 

 

This experimental setup consists of an LPG cylinder of 2.5 

kg capacity which supplies LPG gas to the carburettor of 

the vehicle. LPG cylinder is placed on the left side of the 

bike with the help of Dicky. The LPG gas from the 

cylinder reaches the carburettor through the gasifier and 

vacuum pipe. The gas enters a high-pressure chamber or 

inlet valve of the gasifier. The pressure is reduced by the 

diaphragm the gas passes through the outlet and the low-
pressure chamber. Mainly the work of the gasifier is to 

reduce the pressure and to supply LPG gas at low pressure 

to the carburettor. 

 

 
Fig 2. LPG powered Bike Splendor. 

 

The air from the atmosphere reaches the carburettor 
through the air filter which removes harmful particles 

from the air. And we have to make some required 

modifications to the air filter chamber to have reached the 

air/fuel ratio. The air and LPG gas are mixed in the 

carburettor and supplied to the combustion chamber of the 

engine to perform all the four-stroke.  

 

IV. MATERIAL REQUIRED FOR TO 

CONVERT LPG POWERED BIKE 
 

Table 2. Material required for LPG bike. 

 

Sr. No. Material 

1 Bike 

2 Regulator 

3 Gassifier 

4 Petrol solenoid 

5 Gas solenoid 

6 Nipple 

7 Hoses pipe 

8 Switch 

9 Wired 3metre 

10 Air jet 

11 Tank 

12 Gas safety device 

  

1. Gasifier:  
It allows the gas to be delivered at the correct operating 

pressure and temperature. LPG is delivered to the reducer 

as liquid and becomes gaseous when the pressure is 

reduced. In order to prevent freezing it is attached to the 

vehicles coolant system.  
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Fig 3. Gasifier. 

 

2. Solenoid valve: 
Solenoid valves are used to close, open, dose, distribute or 

mix the flow of gas or liquid in a pipe. The specific 

purpose of a solenoid valve is expressed by its circuit 

function. 
 

 
Fig 4. Solenoid valve. 

 

3. Switch: 
To switch fuel LPG to petrol or vice versa button operated 

switch is used in this system which is connecting to 

ignition switch (main wire) and to both solenoid valve. It 

operated with the help of battery. 

 

 
Fig 5. Switch to change the fuel. 

 

4. Nipple:  
A nipple is a fitting, consisting of a short piece of pipe, 

usually provided with a male pipe thread at each end, for 

connecting two other fittings. The length of the nipple is 

usually specified by the overall length with thread. 

V. RESULTS AND CALCULATION 

 
1. Power calculation and mechanical efficiency: 
Diameter of piston (d) = 50mm = 0.05m 
Length of piston (l) = 49.5mm = 0.02475 

Area of piston (A) r2= 1.963×10-3m 

Torque for bike (spender) = 8.05 N-m 

Speed (N) = 5000 rpm  

Number of cylinder in vehicle (k) = 1 

Indicated mean effective pressure (Imep) = 13 bar 

Break power (BP) = 2πNt/60×1000 = 4.21 kW  

Indicated power = Imep×l ×A×N×K/60×1000 = 5.263 kW  

Friction power loss = indicated power – break power = 

1.053 kW  

Mechanical efficiency = BP/IP = 79.99 %  

 

2. Calculation of air fuel ratio: 
For petrol air/fuel ratio is 14:1 

For LPG  

LPG mainly contain of propane 

Chemical formulae= c3+H6+o2CO2H2O  

c3H8+5o2→3CO24H2O  

Mass of fuel = 12.01+3+1.0078*8 = 44.0924 

Mass of oxygen = 15.999*5*2 = 159.99 

Find the mass of air for that quantity of oxygen 

10023×159.99 = 695.6086 

Air fuel ratio = ma/mf = 15.77: 1 

 

3. Thermal efficiency: 
In the case of LPG  

 
 

Cd = Co-efficient of discharge  

Af = Area of flow  

ρ= Density of fluid  

Pressure inside the cylinder calculated by the vapor 

pressure of mixture  

Propane = 1550 kpa 

Butane = 52 kpa 

Total vapor pressure = butane + propane 

LPG contain 70% propane and 30 % butane  

The pressure of LPG mixture (0.71550) + 0.352 =1241 
kpa  

The pressure of LPG mixture = 12.41 bar  

Assuming pressure of gas inside the cylinder throttle = 5.5 

bar  

mf =0.09×7×10-62×1.5×12.41-5.5 =2.868×10-6 

The thermal efficiency  

 

 
 

Thermal efficiency = 31.91 % 
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VI. CONCLUSION 
 

The aim of this paper is to minimize overall running cost 

of the Bike and making it useful for daily use by reducing 

its cost. Also, we can to reduce the Harmful Emissions and 

decrease the danger of ozone depletion by utilizing a clean 

fuel in our bike engine. 

 

There are also some features of the project, which are:  

 Low Emissions.  

 Decrease in maintenance.  

 Increase in engine life.  

 Low running Cost.  

 Calculating Running Cost Both Powered Bike  

 

For Petrol Powered Bike  

Price of 1 liter petrol is 120.83 INR 

Average of petrol powered bike is 55km 

1 kilometre = 2.19 INR 

 

For LPG powered Bike  
Price of 1 litre of LPG gas is 85 Indian rupees  

Average of LPG powered Bike is 73 km 

1 Kilometre = 1.164 INR 

 

Fig 6. Emission Comparison. 

 

VII. FUTURE SCOPE 
 

The results obtained from this work will be useful insights 
for the further development of LPG powered two wheeler. 

Few improvements that could be made in future are as 

follows: 

 In current days Fuel-Injector is used in the two wheeler 

which gives proper air/fuel ratio. By using these 

technologies in our research can also be made more 

efficient. Some modifications which enhance our 

research. 

 

Fuel Mileage in km 
Fuel price 

In RS 

Running cost per 

km in Rupees 

Petrol 55 120.83 2.196 

LPG 73 85 1.164 

 We can use two different fuel-injectors in our single 

cylinder four stroke engine, one for petrol and other for 
LPG. ECU such that when we throttle the engine ECU 

uses petrol injector to inject the fuel in the engine with 

petrol and on cruising condition where low speed and low 

torque is required ECU commands LPG fuel to supply 

LPG into Cylinder.  

 

Adding some sensor and safety equipment to the system to 

detecting the leakage in the system. 
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