
 
 
 

RETROFITTING AND REFINEMENT OF PETROL ENGINE FOR USING DIESEL AS FUEL 
 
 

1V. Balambica, 2G. Vinayagamurthy 

1Asst.Professor, 2 Student,  
Department of Mechanical Engineering, 

Bharath University,  BIST, BIHER, Chennai-73. 
1balambica.mech@bharathuniv.ac.in 

 
 

 

Abstract: This work is aimed at using  fuel as diesel in a 
petrol engine to satisfy the strict environmental constraint 
and the total economical standards in addition to meeting 
the competitiveness of the world market. Infact a petrol 
engine with diesel is an impossible task, because diesel is 
more viscous and has higher flash point than petrol. The 
above two difficulties were focused while starting a 
petrol engine using diesel, and it can be done by heating 
the diesel, to the equivalent viscous rate of the petrol. 
During the initial stage (first ignition) the engine is made 
to run with petrol and the heat from the exhaust is used to 
heat the diesel, by allowing the diesel too pass through 
the copper tube wounded over the silencer. And later on 
the diesel is heated, and the petrol inlet was closed and 
the engine was allowed to run on diesel. This is a 
prototype model and thus different tests like viscosity and 
emission tests were carried out to study the effects of 
petrol and diesel on environmental conditions and also 
the engine efficiency. 
 
Keywords: Retrofitting of IC engines, flash and Fire 
points fuels, viscosity of fuels, and emission of IC 
engines.    
 

1. Introduction 

 

Internal Combustion engines (IC engines) [1-4] are the 
most commonly used for mobile propulsion in road 
vehicles and which makes use of fossil fuels and produce 
energy which is used to move the vehicle. This paper 
explains the external modification of 2-Stroke petrol 
engine [2], which runs on Otto cycle to a diesel engine, 
which can also run in the same Otto cycle. And after 
making such modification, lot of observations were made 
on the engine such as emission test, noise level test and 
the mileage of the engine.  
 As everyone knows starting a petrol engine with 
diesel is very difficult because the diesel has more 
viscosity and higher flash point than the petrol. So by 
overcoming these two main characteristics, the petrol 
engine can be used to run with diesel.[3] These can be 

done with some external modification. By making such 
modification the viscosity of the diesel is made 
equivalent to the viscosity of the petrol. And finally the 
engines run with the same Otto cycle [5-9]. 
 This paper describes about the desirable 
properties of the fuel, comparison of petrol and diesel in 
point of molecular content and other characteristics,[4] 
external modifications to the engine, problems 
encountered in the modified engine, methods adopted to 
overcome the problems, and the observations on the 
modified engine such as emission test, mileage, noise 
level test, results and conclusions. 
 

1.1 Desirable Properties of the fuel 
 

The desirable properties of the engine fuel [10-15] are 
high anti knock value to make use of higher compression 
ratios, high volatility (in point of view of start-ability and 
good distribution), high calorific value, Boiling point 
(The fuel has mixture of volatile liquids called fractions, 
each have different boiling points. Allows the engine to 
start easily on the volatile fractions in the coldest winter), 
Come content (Hydrocarbons and impurities in the fuel 
have a tendency to oxidize and form viscous liquid 
causing the formation of gum) should be low, Sulphur 
content should be low (Presence of sulphur and its 
compounds in the fuel damages the manifolds and the 
fuel pumps. During the operation sulphur united with the 
oxygen to form sulphur oxides, which in the presence of 
water forms a mist of injurious sulphur acids. Sulphur in 
diesel deposits in the combustion chamber, corrode the 
exhaust system and wears the piston, rings and cylinders) 
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Table 1. Properties of petrol and diesel 

 

Properties Petrol Diesel 

Density 
(15˚C) 

7000-8000 kg/m3 7800-9000 
kg/m3 

Volatility Highly volatile Non volatile 

Kinematic 
viscosity at 
32˚C  

Less viscous 
(10.22 centistokes) 

More viscous 
(16.63 
centistokes) 

Calorific 
value 

45 MJ/kg 50 MJ/kg 

Specific heat 2.1KJ/kgc 1.9KJ/kgc 

Rating 
number 

Octane number (85) Cetane number 
(50) 

Starting 
Condition 

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

Difficult to start 
due to less 
volatility 

 
Based on the above properties, a comparison was made 
between Petrol and Diesel as shown in the Table (1). The 
molecular composition of gasoline is from C5 to C12 
hydrocarbons with boiling point range of 313 K to 443 K 
in fractional distillation process, whereas for diesel is 
from C13 to C15 with the boiling ranges from 453K to 
633 K and also it is used widely than gasoline, as it is 
cheaper with higher thermal efficiency.[16-18] 
 

1.2 Viscosity tests using Redwood viscometer 
 

The Viscosity tests were done on both the fuels (Petrol 
and Diesel), using redwood viscometer. After several 
observations, the obtained results are plotted in the figure 
1.  
 As the temperature increases, [19]the viscosity 
keeps on decreasing. At one certain point in the graph the 
viscosity of diesel at 86˚C equals to the viscosity of 
petrol at 35˚C at 10 Centistokes of kinematic viscosity. 
Hence it is possible to run the petrol engine by heating 
the diesel to 86˚C. 
 Then the flash and fire point test were done on 
both the fuels. In our experiment, the flash and fire point 
for petrol occurs at 48˚C and 76˚C, whereas for diesel, 
the flash point occurs at 52˚C and 80˚C. [14]Since there 
was a difference of 4˚C in flash and fire point of both the 
fuels. Because of the lag in flash and firing point of both 
the fuels, improper firing was observed in the engine. But 
in order to study the other characteristics of the engine, 
the experiment was continued.   

 

2. External Modification of the Engine 
 

In this model, the external modifications are done on 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 or the 
engine. [15-18]The engine chosen for the study was a 
two-stroke petrol engine of Rajdoot (350cc). It was made 
to run with petrol for few minutes and then a sample test 
was made to run the engine with the heated diesel (at 
86˚C). The test succeeded with improper combustion and 
firing. 
 The fig.4 shows the sketch of the external 
modification of the engine. In this model, two separate 
fuel tanks containing petrol and diesel are used. [30]The 
inlet of the petrol is directly connected to the carburetor 
from the tank, whereas the diesel is passed through a 
copper coil winded over the silencer of the engine. 
 Whenever the engine runs for a long time lot of 
heat energy is released and lot of heat exist in silencer as 
the exhaust gas through. And the heat is utilized from the 
silencer by wounding copper tubes around the silencer 
with a distance of 3-4 times the diameter of the copper 
tubes. Since the copper tube is wounded over the 
silencer, the heat from the silencer gets transferred to the 
copper tube by means of conduction and convection.  
[11-12]The diameter of the copper tube is about 7mm 
with 0.3mm thickness and 1500mm long. The figure 3 
shows the winding of the copper tubes over the silencer. 
T-union valves are fitted at the opening the carburetor 
inlet to change the passage of fuels. The diesel is passed 
through the copper tube to the carburetor by stopping the 
flow of the petrol. And the flow of diesel is by its 
gravitational force. The figure 4 shows the experimental 
setup of the engine.  
 Initially the engine was made to run with 100 ml 
of petrol, the normal process of the engine takes place. 
Here the petrol is taken for the initialization of the engine 
and the rest was carried by the diesel. [16]The engine 
was started and allowed to run with petrol and when the 
silencer of the engine gets heated, the diesel is allowed to 
flow through the copper tubes. Due to the transfer of heat 
from the silencer to the copper tubes, the viscosity of the 
diesel reduces. And at the temperature of around 86˚C, 
the diesel was allowed to enter the carburetor by closing 
the petrol valve using the T-valve[17].  
 

3. Problem Encountered / Limitations of the Model 
 

In this new model there was of some complications and 
problems such as incomplete combustion of diesel, 
passing of diesel through the carburetor, [14]Pollution 
due to incomplete combustion were observed. 
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3.1 Incomplete combustion of diesel 
 

As it is known that for burning diesel it requires more 
compression than required for petrol, hence this leads to 
incomplete combustion of diesel when used in petrol 
engine as fuel. Diesel has higher viscosity. 
 

3.2 Passing of diesel through the 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.  
 

3.3 Pollution due to incomplete combustion 
 

A part of the partially burnt diesel is sent to the 
atmosphere along with the exhaust gas and it forms smog 
in the atmosphere. [15]It leads to the air pollution and 
also wastage of fuel. 
 

4. Results and Discussions 
 

Out of this modified engine, emission check was carried 
out by using the petrol and heated diesel and the results 
are shown in the table 2. 
 

Table 2 Results of Emission test 

 

Fuel 
Burning 
time for 
100 ml 

Speed  HC CO CO2 NO 

 (Secs) (RPM) (PPM) 
(% by 
Vol.) 

(PP
M) 

Petrol 220 1200 3880 3.26 3.5 15 

Diesel 332 1200 1820 1.91 3.7 27 

 
 The exhaust Gases at atmospheric conditions are 
0.1% Volume of CO2, 0.0% Volume of CO, 2 PPM 
(Parts per Million) of NO (Nitrous Oxide), 2 PPM of HC. 
In the emission test the petrol-oil mixture (90ml+10ml) 
was fed in to the engine at atmospheric temperature and 
the burning of 100 ml fuel was noted down and then the 
heated diesel at 86˚C was fed in to the same engine and 
the observations are shown in the table 2.  
 The result shows that the running time of the 
modified engine is 30% more than the normal petrol 
engine. The HC and CO content were 45% less but at the 
same time CO2 and NO were 10% and 40% more 
respectively.  
 The viscosity test showed that viscosity of the 
heated diesel at 86˚C is 10 Centistokes, which is also 
equivalent to viscosity of petrol at the room temperature 
(around 35˚C). Thermocouple is fitted to maintain the 

temperature of the diesel at 86˚C, to avoid fluctuations in 
the power of the engine. 
 

5. Conclusions 
 

The new method of running a petrol engine with diesel is 
quite economical and has advantages like low vibration, 
low fuel consumption, and low engine cost. It has the 
advantages of running in both the fuels. If increasing 
compression ratio is carried out, the fuel economy of the 
engine can be further increased.. 
 

References 

 

[1] Vijayaragavan S.P., Karthik B., Kiran T.V.U., 
Sundar Raj M., Robotic surveillance for patient care in 
hospitals, Middle - East Journal of Scientific Research, v-
16, i-12, pp-1820-1824, 2013. 
[2] Vijayaragavan S.P., Karthik B., Kiran Kumar 
T.V.U., Sundar Raj M., Analysis of chaotic DC-DC 
converter using wavelet transform, Middle - East Journal 
of Scientific Research, v-16, i-12, pp-1813-1819, 2013. 
[3] Sundararajan M., Optical instrument for 
correlative analysis of human ECG and breathing signal, 
International Journal of Biomedical Engineering and 
Technology, v-6, i-4, pp-350-362, 2011. 
[4] Kiran Kumar T.V.U., Karthik B., Improving 
network life time using static cluster routing for wireless 
sensor networks, Indian Journal of Science and 
Technology, v-6, i-SUPPL5, pp-4642-4647, 2013. 
[5] Karthik B., Kumar T.K., Dorairangaswamy 
M.A., Logashanmugam E., Removal of high density salt 
and pepper noise through modified cascaded filter, 
Middle - East Journal of Scientific Research, v-20, i-10, 
pp-1222-1228, 2014. 
[6] Karthik B., Kiran Kumar T.V.U., EMI developed 
test methodologies for short duration noises, Indian 
Journal of Science and Technology, v-6, i-SUPPL5, pp-
4615-4619, 2013. 
[7] Vijayaragavan S.P., Karthik B., Kiran Kumar 
T.V.U., Privacy conscious screening framework for 
frequently moving objects, Middle - East Journal of 
Scientific Research, v-20, i-8, pp-1000-1005, 2014. 
[8] Vijayaragavan S.P., Karthik B., Kiran Kumar 
T.V.U., A DFIG based wind generation system with 
unbalanced stator and grid condition, Middle - East 
Journal of Scientific Research, v-20, i-8, pp-913-917, 
2014. 
[9] Arul Selvi S., Sundararajan M., A combined 
framework for routing and channel allocation for 
dynamic spectrum sharing using cognitive radio, 
International Journal of Applied Engineering Research, 
v-11, i-7, pp-4951-4953, 2016. 

International Journal of Pure and Applied Mathematics Special Issue

3



[10] Arul Selvi S., Sundararajan M., SVM based two 
level authentication for primary user emulation attack 
detection, Indian Journal of Science and Technology, v-9, 
i-29, pp--, 2016. 
[11] Kanniga E., Sundararajan M., Kanembedded 
control of sub cyclic Ac chopperwith high speed and low 
switching losses, Advanced Materials Research, v-717, i-
, pp-579-584, 2013. 
[12] Kanniga E., Sundararajan M., Modelling and 
characterization of DCO using pass transistors, Lecture 
Notes in Electrical Engineering, v-86 LNEE, i-VOL. 1, 
pp-451-457, 2011. 
[13] Kanniga E., Selvaramarathnam K., Sundararajan 
M., Embedded control using mems sensor with voice 
command and CCTV camera, Indian Journal of Science 
and Technology, v-6, i-SUPPL.6, pp-4794-4796, 2013. 
[14] Lakshmi C., Ponnavaikko M., Sundararajan M., 
Improved kernel common vector method for face 
recognition, 2009 2nd International Conference on 
Machine Vision, ICMV 2009, pp-13-17, 2009. 
[15] Lakshmi C., Sundararajan M., Manikandan P., 
Hierarchical approach of discriminative common vectors 
for bio metric security, 2010 The 2nd International 
Conference on Computer and Automation Engineering, 
ICCAE 2010, v-2, i-, pp-784-790, 2010. 
[16] Venkataganesan K.A., Mohan Kumar R., Brinda 
G., The impact of the determinant factors in the career 
satisfaction of banking professionals, International 
Journal of Pharmacy and Technology, v-8, i-3, pp-17431-
17436, 2016. 
[17] Sambantham M.C., Venkatramaraju D., Human 
resources management (HRM) practices in multinational 
companies with reference to knowledge transfer, 
International Journal of Pharmacy and Technology, v-8, 
i-3, pp-18565-18571, 2016. 
[18] Suganthi S., Senthilkumar C.B., A study on 
stress management of the staff of the co operative banks 
of Tamil Nadu, India, International Journal of Pharmacy 
and Technology, v-6, i-4, pp-7529-7533, 2015. 
[19] Thooyamani K.P., Udayakumar R., Khanaa V., 
Cooperative trust management scheme for wireless 
sensor networks, World Applied Sciences Journal, v-29, 
i-14, pp-253-258, 2014. 
[20] Nivethitha J., Brindha G., Management of Non-
Performing Assets in Virudhunagar District Central Co-
Operative Bank-An Overview, Middle - East Journal of 
Scientific Research, v-20, i-7, pp-851-855, 2014. 
[21] Ramachandran S., Venkatesh S., Performance 
measurement and management system-inter company 
case Study approach-Tamilnadu, India, Middle - East 
Journal of Scientific Research, v-20, i-9, pp-1162-1174, 
2014. 
[22] Mathew S., Brindha G., Medical tourism â€“ An 
avenue to attract foreign patientsin Indian hospital 

industry, a study conducted in Chennai city, International 
Journal of Applied Engineering Research, v-9, i-22, pp-
7508-7513, 2014. 
[23] Mathew S., Brindha G., An empirical study on 
competency mapping â€“ A tool for talent management, 
International Journal of Applied Engineering Research, 
v-9, i-22, pp-7348-7354, 2014. 
[24] Mathew S., Brindha G., Quality of work life 
among the women it professionals in Chennai city, 
International Journal of Applied Engineering Research, 
v-9, i-22, pp-7434-7442, 2014. 
[25] Mathew S., Brindha G., Level of stress and its 
impact on job satisfaction among the employees of Air 
India limited, Chennai, International Journal of Applied 
Engineering Research, v-9, i-22, pp-7549-7559, 2014. 
[26] Brindha G., Emerging trends and issues in 
human resource management, Middle - East Journal of 
Scientific Research, v-14, i-12, pp-1727-1730, 2013. 
[27] Nivethitha J., Brindha G., Virudhunagar district 
Central Co-Operative Bank- An overview, Middle - East 
Journal of Scientific Research, v-12, i-12, pp-1663-1667, 
2012. 
[28] Brindha G., Revamp of educational system-
promoting entrpreneurship in India, Middle - East Journal 
of Scientific Research, v-12, i-12, pp-1668-1671, 2012. 
[29] Brindha G., Current role of human resources in 
health sector, Middle - East Journal of Scientific 
Research, v-12, i-12, pp-1649-1656, 2012. 
[30] Brindha G., A new approach for changes in 
health care, Middle - East Journal of Scientific Research, 
v-12, i-12, pp-1657-1662, 2012 
 

International Journal of Pure and Applied Mathematics Special Issue

4



5



6


