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Abstract: This research, that is Refinement and 
Retrofitting of Petrol Engine with Diesel as fuel will 
satisfy the strict environmental constraint and total 
economic standards in addition to meeting the 
competitiveness of the world market. Starting a petrol 
engine with diesel is very difficult because diesel has 
more viscosity and higher flash point than petrol. The 
above two difficulties are overcome by heating the diesel. 
During initial stage the engine is made to run with petrol 
and the heat from the exhaust is used to heat the diesel. 
Power for the heat raise is obtain from the burning of 
petrol, which is used as fuel for the initial stage. The 
diesel is heated by the exhaust gas heat by passing the 
diesel through a copper tube, which is winded over the 
silencer. Different tests like viscosity and emission test to 
be carried from the vehicle. 

 
Keywords: Refinement, higher flash point, more 
viscosity. 
 

1. Introduction 
 
As everyone knows starting a petrol engine with diesel is 
very difficult because the diesel has more density 
(viscosity) and higher flash point.[1] These two main 
difficulties are overcome by heating diesel using the heat 
from the exhaust gases coming out of the silencer. At 
initial stage engine is made to run with petrol and in the 
latter stage with diesel while running. [2]This project 
“Refinement and Retrofitting of Petrol Engine with 
Diesel as Fuel” is done to check out the possibilities of 
using diesel as fuel in petrol engine.[4] 
 
Table 1. Comparison Of Petrol And Diesel Properties: 
 

Sl.
No. 

Properties Petrol diesel 

1 Density 
(15˚c) 

7000 to 8000 
kg/m3 

7800 to 
9000kg/m3 

2 Volatility Highly Non volatile 

volatile 

3 Kinematic 
Viscosity 
at 32˚c 

Less viscous 
(10.22centisto
ke) 

More viscous 
(16.63centisto
ke) 

4 Calorific 
value 

45MJ/kg 50MJ/kg 

5 Specific 
heat 

2.1KJ/kgc 1.9KJ/kgc 

6 Rating 
number 

Octane 
number (85) 

Cetane 
number(50) 

7 Starting Easy starting 
due to 
vaporization 
of a part of 
petrol at room 
temperature 

Difficult to 
start due to 
less volatility 

 
1.1 Modification Aspects of Petrol Engine 

 
In this method external modifications are done in the 
petrol engine to carry out the combustion of the diesel at 
lower compression ratio without making any changes in 
the existing design like carburetor, spark plug etc.[11] 
 

1.2 The problem encountered in this new model: 

Incomplete combustion of diesel: 

 
As it is known that for burning diesel it requires more 
compression than required for petrol,[3] hence this leads 
to incomplete combustion of diesel when it is used in 
petrol engine as fuel.[12] 

 
1.3 Passing of diesel through carburetor 

 
Diesel has higher viscosity than petrol and also diesel is 
not volatile. These properties of diesel make it difficult to 
pass the diesel through the carburetor and to maintain the 
constant flow of fuel to the combustion chamber.[5] 
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1.4 Pollution due to incomplete combustion 

 
A part of the partially burned diesel is send into the 
atmosphere through the exhaust gas and it forms smog in 
the atmosphere. It leads to the air pollution and also 
wastage of fuel.[13] 

 
1.5 Solution for the encountered problems 

 
1. By increasing pressure in the combustion chamber 
2. By raising the temperature of the diesel before 

entering into combustion chamber 
      The combustion of the diesel in petrol engine is 
optimized (increased) by increasing the pressure in the 
combustion chamber or the fuel (diesel) must be 
processed to increase the temperature and to decrease the 
viscosity. [17] Increasing the pressure inside the 
combustion chamber is very complicated because it 
requires change in the engine design. Hence it is easy to 
process fuel (diesel) to raise the temperature than raising 
the pressure inside the combustion chamber. Here the 
engine is run at two different stages. [18]One at the initial 
stage and another at the running stage. 

 

 
 

2. Method of starting the engine 

 
It is difficult to start a petrol engine with diesel as fuel, 
since the diesel has more viscosity than petrol. [14]At 
normal temperature flow of diesel through the carburetor 
is difficult and hence starting of petrol engine with diesel 
as fuel is also difficult. To make easy flow of diesel 
through the carburetor, the viscosity of diesel is reduced 
by increasing the temperature of the diesel. The heat 
required for heating the diesel is provided from [15]the 
exhaust gas from the exhaust. Starting of the engine is 
done with petrol in the initial stage and the heat of the 
exhaust gases coming out of the exhaust is utilized to 
heat the diesel before sending it to the carburetor.[16] 

 

2.1 Heating diesel from the exhaust 

 
This is done with the help of a copper tube, which is 
winded over the silencer. The diesel is passed through the 
copper tube before it gets to the carburetor. When engine 
is started with petrol the exhaust gases coming out of the 
exhaust heat the silencer, since is wounded by copper 
tube the heat from the silencer gets transferred to the 
copper tube hence to the fuel that is diesel which flows 
through the copper tube by means of conduction and 
convection. The winding of the copper tube is done near 
to the start of the exhaust pipe, so the maximum heat is 
absorbed. Diameter of the copper tube- 0.25cm and 
length of the copper tube- 1500cm. The flow of diesel is 
only due to gravitational force.[19] 

 
2.2 Observation  

 
1. As temperature increases, viscosity decreases. 
2. Around 90˚c the viscosity of diesel approaches near 

to the viscosity of petrol 
3. Viscosity test using redwood viscometer: 

 

2.3 Petrol 
 

S. 
No 

Temperature 
of the Fuel 
(˚C) 

Time Taken 
For the 
Collection of 
60ml Fuel 
(Petrol) in 
seconds  

Kinematic 
Viscosity 
(centistokes) 

1 32 52 10.22 

2 40 51 9.81 

3 50 47 8.57 

4 60 46 8.23 

5 70 43 7.19 

6 80 40 6.11 

7 90 36 4.60 
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2.4 Viscosity test using redwood viscometer

Diesel:  

 
S. 
No 

Temperature 
Of The Fuel 
(˚C) 

Time Taken 
For The 
Collection 
Of 60ml 
Fuel (Petrol) 
in seconds  

Kinematic 
Viscosity
(Centistokes)

1 32 73 16.63

2 40 71 16.04

3 50 68 15.16
4 60 64 13.96

5 70 61 12.87
6 80 55 11.18

7 90 49 9.24
 
 

 
1. Dots (●) - for diesel. 
2. Triangle (▲) – for petrol. 
3. Density of petrol varies from 720 to 780 kg/m
4. Density of diesel varies from 780 to 850 kg/m

From the above graph I conclude that: 
Viscosity of diesel at 86˚c (approximately)
equal to the viscosity of petrol at room temperature. 
Hence it is possible to run petrol engine using 
diesel.[20] 
 

2.5 Advantages of Converted Engine 
 
1. Diesel is economical in nature because diesel

running cost is less than petrol. 
2. Diesel used in petrol engine as fuel burns at lower 

compression ratio, which reduces vibrations.

using redwood viscometer 

Kinematic 
Viscosity 
(Centistokes) 

16.63 

16.04 

15.16 

13.96 

12.87 

11.18 

9.24 

 

Density of petrol varies from 720 to 780 kg/m3. 
Density of diesel varies from 780 to 850 kg/m3.   
From the above graph I conclude that:  

˚c (approximately) becomes 
equal to the viscosity of petrol at room temperature. 
Hence it is possible to run petrol engine using 

Diesel is economical in nature because diesel-

petrol engine as fuel burns at lower 
compression ratio, which reduces vibrations. 

3. Diesel produces more power for the same quantity of 
petrol. 

4. Diesel fuel is safer at normal temperature due to non
flammability property. 

5. Diesel is cleaner, with lower emissio
CO2, which determines how much road tax you have 
to pay.[21] 

6. They have better pull in the gears, reducing the need 
for gear changing. 

7. Modified petrol engine has less weight than pure 
diesel engine. 

 

3. Conclusion
 
The new method of running a petrol engine with diesel is 
quite economical and has the advantages like low 
vibration, low fuel consumption and low engine cost. It 
has the combined advantages of the petrol and diesel 
engines, if increasing of compression ratio is carried out, 
then the fuel economy of the engine can be further 
increased. 
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Diesel produces more power for the same quantity of 

Diesel fuel is safer at normal temperature due to non-

Diesel is cleaner, with lower emission, especially 
CO2, which determines how much road tax you have 

They have better pull in the gears, reducing the need 

Modified petrol engine has less weight than pure 

Conclusion 

petrol engine with diesel is 
quite economical and has the advantages like low 
vibration, low fuel consumption and low engine cost. It 
has the combined advantages of the petrol and diesel 
engines, if increasing of compression ratio is carried out, 

fuel economy of the engine can be further 
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