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Abstract—This study discusses the performance parameter of a test rig (3-Cylinder 4-Stroke Maruti 800 model) fueled with low
content alcohol (methanol) blends and pure petrol. In this study experiment is done to measure performance parameter, exhaust emission
and exhaust gas temperature for 4-stroke SI engine one by one using different ratio of methanol-petrol blends. The engine is tested at
different load at different rpm and varying blending percentage. It is found that increasing blending percentage increases break power
and break thermal efficiency due to higher cylinder temperature. The results show that use of 15% of methanol with commercial petrol in
Test Rig improves performance parameter and is good option for replacing any other additives and also methanol is good candidate in
all alternative fuels.
______________________________________________________________________________________________________________

1. INTRODUCTION
Since energy crisis and environmental pollution is one of
the major problem faced by present world population.
Internal combustion engine is used transform energy from
chemical to mechanical by motor shaft to operate various
devices (cars, trucks, dynamo, etc. [1]. IC engine are used
from more than a century and between these periods it got
tremendous changes in design, material and performance
characteristics. In past few years, researchers focus on
largely on spark ignition engine aiming in reducing
pollutant emission without affecting performance and fuel
economy. Another effort is done to replace fossil fuel by
non-conventional fuels due to rapid depletion rate of fossil
fuels [2].
The higher-octane rating and higher heat of evaporation
makes alcohols (ethanol, methanol, and butanol) as one of
the appropriate fuel for high CR with high powers. High
octane value can permit increase in CR and high heat of
evaporation cools down the incoming fuel-air charge and
make it denser to promote the power output [3]. As
compared to conventional fuels which have high auto
ignition temperature are ignited at higher temperature,
alcohols auto ignition than those of gasoline which makes
it safer for transportation and storage. [4]
Heat of evaporation of alcohol is 3-5 times higher than
gasoline, which make lower temperature in intake manifold
and increases volumetric efficiency. Higher laminar flame
speed also increases thermal efficiency by completing
combustion earlier due to which heat loss decrease though
cylinder. Gasoline-methanol blend is more oxygenated due
to the structure of methanol molecule, which contains
oxygen. Methanol is an alternative fuel which can be
produced from natural gas, biomass, municipal solid waste
and sewage [5-7].
Several studies have been conducted on the use of
methanol-gasoline blends as a fuel in SI engine and results
shows that there is increase in thermal and volumetric

efficiency, brake power, torque and fuel consumption.
While decrease in brake specific fuel consumption and
equivalence air fuel ratio [8-9]. The 15% methanol in fuel
blend gave best results for all measured parameter at all
engine speed.
2. STATEMENT OF PROBLEM
As the four-stroke engine are using different types of fuel
like petrol, diesel, gas etc. in current day engines are facing
many problems like cold start, vapor lock, reduce in
performance parameter and emission of harm full gases,
maximum fuel consumption less efficient and limited
amount of fossil fuel. To overcome these difficulties
methanol is used an additive with petrol to increase
performance of engine, minimize fuel consumption and
replace conventional sources with non-conventional.
3. OBJECTIVE
The objective of study is to analyze the performance
parameter four stroke 3-cylinder SI engine test rig by
different blends of methanol-gasoline to overcome above
difficulties.
4. SCOPE OF STUDY
To increase the performance of 4-stroke, 3-cylinder engine
test setup by using different blends of methanol-petrol. The
readings obtained from conducted test have been evaluated
and results and graph were compared.
5. EXPERIMENTAL SETUP & PROCEDURE
The Engine setup includes three cylinder, four stroke,
petrol (MPFI) engine connected to Hydraulic type
dynamometer for loading. It is provided with necessary
instruments for combustion pressure and crank angle
measurement. These signals are interfaced to computer
through engine indicator for p-v diagram. The provision is
also made for interfacing airflow, temperature, fuel flow,
and load measurement.
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The set has stand-alone panel box, fuel tank manometer,
fuel measuring unit, box consist of air box, transmitters for
air and fuel flow measurements, process indicator, load
indicator and engine indicator. Rotameters are provided for
cooling water and calorimeter water flow measurement.
This setup enables study of performance for brake power,
Thermal efficiency, volumetric efficiency and specific fuel
consumption, A/F ratio and heat balance. Engine software
is provided for performance evaluation.
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Initially engine was stared and allowed to warm up for 1520 min without blending to reach steady condition. The
engine ones reached to steady state condition the engine
rpm is set and the time taken for consuming a known
volume of fuel is measured. Now methanol is blended with
petrol contains 10%, 15%, 20% By volume
(M10, M15, M20). The result for each blend is noted step
by step at different speed and different load.
After getting the result for particular blend at different rpm,
the remaining fuel is drain out and again filled with other
percentage of blends. Engine is again run for few minute
until the steady state reached and also remaining fuel of
previous blend in valve is burned and reading is taken.
Repeating this process, the given data is noted and result is
displayed on the screen of computer. Temperature is
displayed on digital screen and calculation of performance
parameter is done automatically by the sensors placed at
every point of engine test rig.
6. EXPERIMENTAL DATA

Fig.1 Engine Setup

These setup is connected to the computer in which “Engine
soft” is installed by running that software we can get the
result for the required performance and through which
performance evaluation is done.

7. COMPARISON OF RESULTS

Fig .2 Brake Power vs Load
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Combustion process is improved by increase in
methanol percentage.
SFC shows the lower value at 20% blending of
methanol-petrol.
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The experimental results of the methanol blends on
performance parameter of spark ignition engine have been
[9]
presented and discussed. It is clear that methanol blending
is based on volume ratio replacement ratio. The methanol
blending range is from 10-20%. Figure (2 to 4) shows the
effect of load at different methanol blending percentage on
brake power, break thermal efficiency and specific fuel
consumption respectively.
There is increase in brake power for given load as the ratio
of methanol in blend is increased, this is due to the higher
combustion efficiency. Due to improvement of combustion
process the break thermal efficiency increases as the
methanol percentage is increased in methanol-petrol
blends. The break thermal efficiency is totally dependent
brake power and calorific value of engine; it increases as
the methanol percentage is increased.
As the Percentage of methanol concentration in petrol is
increased the specific fuel consumption decreases. The
blends of methanol show lower SFC compared to gasoline
because methanol contains more oxygen molecules as
compare to gasoline, due to which complete combustion
takes place in chamber. SFC is inversely proportional to
thermal efficiency of engine and it decrease with increase
in loads.
1. The blending ratio of 15% by volume of methanol
gives maximum improvements in engine
efficiency.
2. Brake power increase increases as the methanol
blending is increased.
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