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Abstract - In the present study the effects of gasoline
has been investigated empirically in a single cylinder
vertical diesel engine for gasoline-diesel mixture. The
effects of 0% 4%, 8% and 12 %( by volume) gasoline
mixed directly to diesel and the effect has been looked
upon experimental at speed of 1000(rpm). From
experimental results it is determined that by
application of gasoline addition, effective power output
increases at the level of 4-9% and fuel consumption
decreases by approximately 6%.In this study we found
that increasing the gasoline volume fraction decreased
the fuel density, kinematic viscosity, and surface
tension. The blending of gasoline caused a decrease in
droplet size by increasing the small droplets and
decreasing the large droplets because the surface
tension decreased with the addition of gasoline fuel,
thereby inducing an increase in droplet instability. On
the other hand, gasoline blending resulted in an
extension of the ignition delay and the formation of a
more homogeneous mixture. These combustion
characteristics caused the simultaneous reduction of
NOx and soot. However, the HC and CO emissions were
slightly increased. The difference in HC and CO
emissions between pure diesel and gasoline blended
diesel fuels decreased as the engine load gets increased.
An increase in engine load diminishes the effects of
gasoline blending on combustion performance and
exhaust emissions.

Key Words: brake power, brake specific fuel
consumption, brake thermal efficiency, compression
ignition.
1. INTRODUCTION
The main inspiration for this study is that in hill areas,
heavy vehicles laden with heavy loads, they mix certain
amount of petrol along with diesel, by investigating the
fact behind it was known to improve power of the engine
thereby carrying more load. The intension of the study is
that to analysis the above situation in detail and
understands the effects of emission, power, efficiency, etc.
on petrol-diesel mixture at different ratios and loading
conditions in the case of compression ignition engines.
© 2015, IRJET

This study is more into public awareness, which proves
the merits and demerits of mixing under above conditions.

DIESEL ENGINES
Diesel engines are the most efficient liquid fuel burning
prime movers. But they suffer from various disadvantages.
Their limited speed range is the main disadvantages,
particularly for vehicle applications. The rotational speed
(rpm) of diesel engine cannot be chosen at higher levels
because of ignition delay. For this reason and also as a
result of various effects such as high pressure levels and
low equivalence ratios, etc., a diesel engine is heavier than
an equivalent gasoline engine. Ignition delay can be
reduced and the engine speed can be increased by using
particular injection or combustion systems. Pre
combustion chamber and piston bowls are examples of
these systems. Thus, the formation of fuel–air mixture is
enhanced by additional gas motions, so ignition delay
would be decreased and fuel injection pressures at 7–
14MPa levels would be sufficient. Also, single hole nozzles
and cheaper fuel systems can be used. By choosing high
engine speeds and higher equivalence ratios, lighter
engines for vehicles can be obtained. But the pre
combustion chamber increases the combustion chamber
surface area and causes additional heat losses and higher
brake-specific fuel consumption. On the other hand, high
injection pressures at 100–150MPa levels are selected by
using special injection techniques, for example, commonrail system, in recent years. But for this solution, advanced
technologies are necessary and are more expensive.
A diesel combustion engine operating via a
compression ignition method has higher thermal
efficiency and lower fuel consumption characteristics than
a gasoline combustion engine operating via a spark
ignition method; hence diesel engine vehicles are
currently popular and widespread. However, there still
exist environmental challenges, such as the reduction of
nitrogen oxides (NOx) and soot emissions.
Low temperature combustion (LTC) allows the
simultaneous reduction of NOx and soot emissions. The
LTC strategy is based on the prevention of local fuel-rich
mixture regions and the reduction of the in-cylinder
combustion temperature. To realize this combustion
concept, a high exhaust gas recirculation (EGR) rate was
applied to the conventional diesel engine. This method
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effectively reduces NOx emissions by reducing the intake
oxygen concentration and increasing the heat capacity of
in-cylinder mixture gas in the combustion chamber. In
addition, this method retains the portion of diffusion
combustion, and improves the premixed combustion by
extending the ignition delay.
Extending the ignition delay is the best way to form a
homogeneous mixture because it allows sufficient time for
mixing. In addition, extension of the ignition delay is
possible by reducing the cetane number, by adding fuel
with low-cetane and high-octane numbers.
The reference number shown in square bracket studies
are being conducted by many research groups.
Representative low-cetane number fuels are ethanol and
gasoline fuel.

conditions. Above figure shows the representation of this
statement. Total fuel consumption reduces in range of 48% by volume of gasoline addition on diesel however
power increased. After this ratios, effective power
decreases because of deterioration happened in the
combustion and increasing of detonation tendency.

2. GASOLINE ADDITION
In the present study, a single cylinder naturally
aspirated vertical four stroke compression ignition, water
cooled experimental engine manufactured by field
marshal is used. The main characteristics of the engine
are: rated speed is 1600rpm, rated power is 7.35kW, bore
diameter 114.3mm and stroke length is 139.7mm.

2.3 Total fuel consumption Vs Brake power
The increase of gasoline volume fraction decreased the
fuel density, kinematic viscosity, and surface tension.
These properties are directly influenced by the improved
atomization performance.

Auto ignition temperature of a substance is the lowest
temperature at which it will spontaneously ignite in a
normal atmosphere without external source of ignition.
Flash point of a substance is the lowest temperature at
which it can vaporize to form an ignitable mixture in air.
Diesel’s auto ignition temperature is visibly low in
comparison with that of gasoline. The flash point of
gasoline is lower than diesel due to the reason that
volatility of gasoline is more. Auto-ignition temperature of
gasoline is more than diesel. Hence this phenomenon can
lead to something called sequential burning, which means
the diesel burns first on compression and after which
gasoline or kerosene burns, thereby giving a fully efficient
burning.

2.1 Brake Power Vs Load

2.2 Torque Vs Load
As the engine is a constant speed engine, rpm is set to
1500 and hence the torque remains same under all the
© 2015, IRJET
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2.4 Hydrocarbon emission Vs Load
The blending of gasoline caused a decrease in
droplet size by increasing the number of small droplets
and decreasing the number of large droplets. The decrease
in droplet size was due to the decrease in surface tension.
As the gasoline fuel fraction increased, which induced an
increase in droplet instability.

CO2 Emission Vs Load

As the engine load increased, the effects of gasoline blend
on diesel fuel, combustion performance and exhaust
emissions diminished due to following which increase in
the amount of diesel; the combustion process was then
governed by diesel fuel.

3. CONCLUSIONS

2.5 NOx Emission Vs Load
The ignition delay was extended and a more
homogeneous mixture was formed as a result of gasoline
blending. These improved combustion characteristics
simultaneously reduced NOx and soot emissions.
However, the HC and CO emissions were slightly
increased. The difference in HC and CO emissions between
pure diesel and gasoline blended diesel fuels decreases as
the engine load increases.

© 2015, IRJET

The increase of gasoline volume fraction decreased the
fuel density, kinematic viscosity, and surface tension.
These properties are directly influenced by the improved
atomization performance. The blending of gasoline caused
a decrease in droplet size by increasing the number of
small droplets and decreasing the number of large
droplets. The decrease in droplet size was due to the
decrease in surface tension as the gasoline fuel fraction
increased, which induced an increase in droplet instability.
The ignition delay was extended and a more homogeneous
mixture formed as a result of gasoline blending. These
improved combustion characteristics simultaneously
reduced NOx and soot emissions.
Addition of 4% (by volume) of gasoline on diesel produce
good result and it is applicable in diesel engine. However,
the HC and CO emissions were slightly increased. The
difference in HC and CO emissions between pure diesel
and gasoline blended diesel fuels decreased, as the engine
load increased. From experimental results it is determined
that by application of gasoline addition, effective power
output increases at the level of 4-9% and fuel consumption
decreases by approximately 6%.

ISO 9001:2008 Certified Journal

Page 375

International Research Journal of Engineering and Technology (IRJET)

e-ISSN: 2395-0056

Volume: 02 Issue: 06 | Sep-2015

p-ISSN: 2395-0072

www.irjet.net

REFERENCES
1.

2.

3.

4.

5.

Y.J. Kim, K.B. Kim, K.H. Lee, Effect of a 2-stage
injection strategy on the combustion and flame
characteristics in a PCCI engine, International
Journal of Automotive Technology 12 (2011)
639–644.
S. Jung, M. Ishida, S. Yamamoto, H. Ueki, D.
Sakaguchi, Enhancement of NOx-PM trade-off in a
diesel engine adopting bio-ethanol and EGR,
International Journal of Automotive Technology
11 (2010) 611–616.
S.L. Kokjohn, R.M. Hanson, D.A. Splitter, R.D. Reitz,
Experiments and modeling of dual-fuel HCCI and
PCCI combustion using in-cylinder fuel blending,
in: SAE Tech Paper, SAE, 2009, (2009-01-2647).
P.B. Dunbeck, R.D. Reitz, An experimental study of
dual fueling with gasoline port injection in a
single-cylinder, air-cooled HSDI diesel generator,
in: SAE Tech Paper, SAE, 2010, (2010-01-0869).
D. Splitter, R.D. Reitz, R. Hanson, High efficiency,
low emissions RCCI combustion by use of a fuel
additive, in: SAE Tech Paper, SAE, 2010, (201001-216.

6.

Papagiannakis RG, Hountalas DT. Combustion and
exhaust emission characteristics of a dual fuel
compression ignition engine operated with
pilotdiesel fuel and natural gas. Energy Convers
Manage 2004;45:2971–87.
7. Krishnan SR, Srinivasan KK, Midkiff KC.
Phenomenological modeling of
lowtemperatureadvanced low pilot-ignited
natural gascombustion.
SAE techpaper 2007;
SAE 2007-01:0942.
8. Arcoumanis C, Bae C, Crookes R, Kinoshita E. The
potential of dimethyl ether (DME) as an
alternative fuel for compression-ignition engines.
Fuel 2008;87:1014–30.
9. Ying W, Longbao Z, Hewu W. Diesel emission
improvements by the use of oxygenated
DME/diesel blend fuels. Atmos Environ
2006;40:2313–20.
10. Canakci M. Combustion characteristics of a
turbocharged DI compression ignition engine
fueled with petroleum diesel fuels and biodiesel.
Bioresour Technol 2007;98:1167–75.
11. Wu F, Wang J, Chen W, Shuai S. A study on
emission performance of a diesel engine fueled
with five typical methyl ester biodiesels. Atmos
Environ 2009;43:1481–5.
12. Sahin Z. Experimental and theoretical
investigation of the effects of gasoline blends on
single-cylinder diesel engine performance and
exhaust emissions.Energy Fuels 2009;23:1707–
17.
© 2015, IRJET

13. Durgun O, Ayvaz Y. The use of diesel fuel–
gasoline blends in diesel engines. In:Proceedings
of the First Trabzon International Energy and
Environmental Symposium; 1996 July 29–31;
Turkey, Trabzon. p. 905–12.
14. Sahin Z, Durgun O, Bayram C. Experimental
investigation of gasoline fumigation in a single
cylinder direct injection (DI) diesel engine. Energy
2008;33:1298–310.
15. Sahin Z, Durgun O. High speed direct injection
(DI) light-fuel (gasoline) fumigated vehicle diesel
engine. Fuel 2007;86:388–99.
16. Durgun O, Sahin Z. Theoretical investigation of
heat balance in direct injection (DI) diesel engines
for neat diesel fuel and gasoline fumigation.
Energy Convers Manage 2009;50:43–51.
17. Derry LD, Dodds EM, Evans EB, Royle D. The
effects of auxiliary fuels on smokelimited power
output of diesel engine. Proc Inst Mech Eng
1954;168:280–6.
18. Kotani D, Yoshida K, Shoji H, Tanaka H. Study on
combustion characterization of lean mixture
ignited by diesel fuel injection. JSAE Rev
1998;19:311–7.
19. S_ahin Z, Durgun O. Theoretical investigation of
effects of light fuel fumigation on diesel engine
performance and emissions. Energy Convers
Manage 2007;48:1952–64.
20. Kouremenous DA, Rakopoulos CD, Kotsiopoulos
P. Comparative performance and emission studies
of vaporized diesel fuel and gasoline as
supplement in swirl-chamber diesel engines.
Energy 1990;15:1153–60.
21. Odaka M, Koike N, Tsukamoto Y, Narusawa K.
Optimizing control of NOx and smoke emissions
from DI engine with EGR and methanol
fumigation, SAE tech paper 1992; 920468.
22. Lyn WT. An experimental investigation into the
effect of fuel addition to intake air on the
performance of a compression-ignition engine.
Proc lnst Mech Eng 1954;168:265–79.
23. Saravanan CG, Saravanan B, Sudhakar JS, Raja A,
Sharavanan AR. Fumigation of methanol and fuel
additives in a diesel engine testing the
performance and emission characteristics, SAE
tech paper 2002; SAE 2002-01-2722.
24. Osses M, Andrews GE, Greenhough J. Diesel
fumigation partial premixing for reduced
particulate soot fraction emissions, SAE tech
paper 1998; SAE 98053.
25. Durgun O. Experimental methods in internal
combustion engines. Karadeniz Technical
University, Mechanical Engineering De
partment, Lecturer notes; 1990.
26. Durgun O. Using ethanol in spark ignition engine.
Union Chambers Turkish Eng ArchitectsChambers Mech Eng 1988;29:24–6.

ISO 9001:2008 Certified Journal

Page 376

International Research Journal of Engineering and Technology (IRJET)

e-ISSN: 2395-0056

Volume: 02 Issue: 06 | Sep-2015

p-ISSN: 2395-0072

www.irjet.net

27. Holman JP. Experimental methods for engineers.
7th ed. New York: McGraw-Hill; 2001.
28. Durgun O, S_ahin Z, Bayram C. Numerical and
experimental investigation of the effects of light
fuel fumigation and mechanical efficiency in
vehicle diesel engines. Turkey State Planning
Organization, Project Repor2009;2003K120750.
29. Chapman EM, Boehman AL. Pilot ignited
premixed combustion of dimethyl ether in a
turbodiesel engine. Fuel Process Technol
2008;89:1262–72.

BIOGRAPHIES
Mr. Boby George, Asst. prof in the
mechanical department of Vimal
Jyothi
engineering
college,
kannur is a post graduate in
automotive engineering from
Amrita University, Tamilnadu.
Has Master of Engineering degree
in Aeronautics, From Anna
University, India. Working as Asst
Prof in Vimal Jyothi Engineering
College. Current areas of interest
includes
Propulsion
and
Mechatronics.
Mr. Appu Kurian, Asst prof in
mechanical
engineering
department
of
Vimaljyothi
engineering college , Kannur ,
Kerala is a post graduate in
thermal power engineering from
VTU, Karnataka

© 2015, IRJET

ISO 9001:2008 Certified Journal

Page 377

