Journal of Basic and Applied Engineering Research

Print ISSN: 2350-0077; Online ISSN: 2350-0255; VVolume 2, Number 7; April-June, 2015 pp. 535-539

© Krishi Sanskriti Publications
http://www.krishisanskriti.org/jbaer.html

Experimental Study on Sl Engine Fuelled with
Petrol and n-Butanol Blends

P. Baskaran™!, S. Sathyanarayanan™?, L. Muruganandam®™?
N. Praveen Kumar®?, A. Karthick®? and M. Aravindh®®

Al A2 A3saranathan College of Engineering — Trichy
B.1.8.2.B355M Institute of Engineering and Technology —Dindigul
E-mail: ~’mechbaskar01@gmail.com, **sathyanarayanan-mech@saranathan.ac.in, “*muruganandam-che@saranathan.ac.in,
Bpraveennspv@gmail.com, ®Zkarthickauto13@gmail.com, ®*aravindhharsa@gmail.com

Abstract—An Experimental study was carried out on a Twin
cylinder, Car-Spark Ignition Engine with MPFI fuel system, then the
Engine Runs at the constant speed of 2500rpm for all loads, Fuelled
with petrol and n-Butanol blends at different proportions i.e. BuO,
Bul0 ,Bu20 ,Bu30, Bu35, Bu40 and neat n-Butanol (Bul00). All
blends are by volume based Proportions. The Engine Performance
parameters such as fuel consumption, Brake thermal Efficiency,
Emission parameters like CO, CO,, NO emission readings were
analyzed and discussed at Full load and partial load for different fuel
blends. The Experimental results showed an increased brake thermal
efficiency and reduced fuel

Consumption, CO and NO Emission levels are reduced for blended
fuels when compared with pure petrol at both Full load and partial
loads. From the analysis n-Butanol is found to be a better alternative
fuel (or) fuel blend to petrol for Improvement in SI Engine
performance and Reduction of polluting Emissions.

Keywords:  n-Butanol, Alcohols, Butanol-Gasoline  blend,

Performance, Emission, Alternative Fuels.
1. INTRODUCTION

Butanol is a longer chain hydrocarbon and it has a four link
hydrocarbon chain. It is Produce from biomass (as “Bio-
Butanol), as well as fossil fuels (as “Petro-Butanol”), the Bio-
butanol and Petro-butanol and it’s having same chemical
properties. The butanol can be used in vehicles with petrol
without any modification of the engine. So the butanol can be
used as an additive fuel with petrol in SI Engine’s Operation.

Butanol produces more power per liter than ethanol as with
gasoline. So it can use as a transport fuel. As per the energy
policy of Act 1992, the Bio-butanol blends of 85% (or) more
petrol, can be used an alternative fuel. Bio-butanol is having
high energy content but little lesser to petrol. Bio-butanol
having ability to reduce green house gas emission level. At
present Ethanol at millions of gallons was added with petrol,
but ethanol is having lower energy content per gallon as
compared to petrol. But butanol is having 30% more energy
content per gallon as compared with ethanol. So the Butanol

(or) the Bio-butanol can be blended with petrol up to the
optimum level, without any modification of the engine. So, the
butanol is a much better fuel blend (or) an alternative fuel
along with petrol, so the butanol’s emerging reputation as “the
gasoline of the future”.

2. BACKGROUND

[1]- Neat n-butanol reduced the tendency to knock. Engine
torque can be improved at full load with n-butanol as
compared to gasoline. By the use of butanol general decrease
in NO, Emissions significant

Change in CO Emissions. The knock limited spark timings
were more advanced because of the reduction in the charge
temperature with butanol. This enabled higher torques to be
achieved. [2]-Use of N-Butanol improves the torque and
efficiency at higher throttle position. Injecting n-butanol just
before the start of injection of gasoline is beneficial for
reducing HC and CO emissions than simultaneous injection.
Engine performance also improves by the use of butanol at
wide range of operating conditions and ratio of the fuels can
be varied. [3]- Positive results have been achieved in the
engine torque, BSEC, CO emission and HC emission with
35% volume butanol and 1% H,O addition, combined with
using the modified ignition timing. But NO, and CO
emissions go up. The influences of butanol-gasoline blend on
engine performance, fuel economy and emissions have the
same trend at engine full load and partial load. [4] - Use of
pure N-butanol, (i) HC, CO Emissions and decreases NO, and
particle number concentration compared to those of gasoline.
(ii). Specific HC, CO and NO, emissions fueled with gasoline
and n-butanol blends are lower than those of gasoline. [5].
Due to N-butanol Volume Fraction, 1.Auto ignition (timing)
of the fuel advances, 2. Aldehyde’s concentration is high,
3.Combustion duration is decrease.
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3. BLENDING METHOD

For my project | took the blends of BuO, Bul0, Bu20, Bu30,
Bu35, Bu40 and neat n-Butanol (Bul100). All the blends are by
volume based mixed proportions. Here Petrol is blended with
butanol, after it is kept in to airtight crucible. Then it was kept
in a rotator. All the blends are divided in too many small
blends. Then the crucible was kept on the rotary rotator.
Initially it looks like two different layers, when the blending
ratio was increased that time the small, small precipitation
layers can be seemed in the fuel. Before start blending the
butanol with petrol, if butanol was added more and more like
Bul0, Bu20, Bu30, Bu35, Bu40 etc... the white precipitation
color can be seemed clearly. “It indicates that the volume
fraction will occur in between the butanol and petrol”. Then
the rotator starts to rotates up to we required to get the uniform
layer throughout the whole fuel. It indicates the butanol will
be well blended with petrol. Crucible top was covered with
air-tight cock. So, there is no vaporization will takes place.

4. FUEL PROPERTIES

Properties of Petrol, n-Butanol:

Property Petrol n-Butanol
Chemical Formula C4-C12 C4H90OH
Calorific value (kJ/kg) 43300 33100
Density(kg/m3) 739 803
Octane no 95 88
Boiling temperature(.c) |26 - 210 116

5. SPECIFICATION OF THE TEST ENGINE:

Engine Type : 2cylinder, 624cc, MPFI
Bore and Stroke : 73.5mm & 73.5mm
Compression Ratio 19.7:1

Allowable Torque : 30.6Nm @ 2500Rpm
Speed (Constant) : 2500Rpm

Fuel Supply System : MPFI

Loading Device : Eddy current dynamo

6. TEST ENGINE PHOTO

For Experimental- Spark Ignition Engine:

7. AVL EMISSION GAS ANALYZER:

AVL Emission gas analyzer-Emission Test:

Fig. 2

8. EXPERIMENTAL WORK ON TEST ENGINE

For my project work, | took for four strokes, two cylinders,
with MPFI car spark ignition engine. Here the engine flywheel
was coupled with eddy current dynamometer loading by the
way of universal joint. Water type radiator cooling system was
used here. The 12v battery was used here for starting the
engine. This iselectrically connected with starting motor. On
top of the weighing scale one small fuel tank was kept. One
fuel line was taken from that tank inlet, and the outlet of the
line was connected to the filter, and followed by finally, it is
connected with fuel pump and with the MPFI system.

Then start the engine and needs to initially flush with pure
petrol. Note the scale reading with petrol. Start to apply the
load from no-load to full load. Then take the base line reading
of petrol for the load conditions of 0%, 20%, 40%, 60%, 80%,
and 100% for every loading of the engine how much fuel
consumption is consumed by the engine per minute have to be
noted simultaneously CO,CO,, NO. The readings will be
available in terms of kg/min for every loading the exhaust gas
emission reading also have notified by the helpful of AVL-DI
gas analyzer. l.e. like the readings for BUO, BU10, BU20,
BU30, BU35, BU40 and BU100.

The advantage of this MPFI system, this system will take care
of how much amount of A/F mixture is required for the
combustion based on load & speed of the engine and with
other engine parameters, and at correct time, optimum level of
AIF mixture goes to the engine cylinder at the every suction
time by through the inlet valve.

9. RESULT AND DISCUSSION

Fuel Consumption

For Full Load:
» Decreasing fuel consumption 12.82% for the blend of
BU10 as compared to the base line reading of petrol.
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» For the blend of BU100 provides 7.2% fuel
consumption is lesser than the base line reading.
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For Partial Load;
» Petrol provides best fuel consumption at partial load
as compared to all other fuel blends.
» For the blend of BU100 provides 6.7% fuel
consumption is lesser than the base line reading.

Brake Thermal Efficiency

45 -
—40 -
2
53 ——PETROL
& 20 -
] ,
= g5 —=-BU10
.
T}
220 —4—BU35
=
F1s -
L BU100
w10
S
=
= °

0

61 123 184 245 3086
LOAD (N]
Fig. 4
For Full Load:

» Increasing Brake thermal Efficiency at 14.89% and
29.11% for the blend of BU10 and BU100 as compared to
the base line reading of petrol.

For Partial Load:

» Petrol provides best Brake Thermal Efficiency at partial
load as compared to all other fuel blends.

» But for the blend of BU100 provides 28.7% Brake
Thermal Efficiency is higher than the base line reading.

Emission Reduction Details For No, Co, And Co:

Nitrogen Oxide (NO):
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For Full Load:

» DecreasingNO Emission at32.77% and 9.16% for the
blend of BU10 and BU100 as compared to the base line
reading of petrol.

For Partial Load:
» Petrol is the best fuel for reducing NO Emission at partial
load.

Carbon-di-oxide (CO,):
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For Full Load:

» Decreasing CO, Emission at1.147% and 6.896% for the
blends of BU10 and BU100 as compared to the base line
reading of petrol.

For Partial Load:

» Petrol is the best fuel for reducing CO, Emission. But
BU100 reducing CO, Emission 7% as compared to the
base line reading at partial load.

Carbon monoxide (CO):

From the below fig. no (7),
For Full Load:
» Decreasing CO Emission at 81.25%, 50% and 12.5% for
the blends of BU100, BU35 and BU10 as compared to the
base line reading of petrol.
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From the above fig. no (7),

For Partial Load:

» Decreasing CO Emission at 85.71% and 42.86% for the
blends of BU100 and BU35 as compared to the base line
reading of petrol.

Exhaust Gas Temperature:
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From the above fig. no (8),

» In full load at all the load conditions the exhaust gas
temperature is same.

» But in partial load the decreasing exhaust gas temperature
is less at 8.2% for the blend of BU35 as compared to the
base line reading of petrol.

10. CONCLUSION

As | was carried out the test on a Twin cylinder, Car - Spark
Ignition Engine with MPFI fuel system, From Experimental
Results | was found the following details:

At Full Load condition

» For reducing fuel consumption (12.82%), NO (32.77%),
CO,, CO Emissions Reductions and Increasing Brake
thermal efficiency (14.89%) for the fuel blend of “Bul0”
is very best as compared to base line readings of petrol.

» But neat n-Butanol (Bul00) also is better for reducing
fuel consumption, CO (81.25%), NO, CO, Emissions
reductions and Improving Brake thermal efficiency
(29.11%) as compared to Petrol.

At Partial Load Condition

» For reducing fuel consumption, NO, and CO, Emissions
reductions and Increasing Brake thermal efficiency, the
neat Petrol is much Opted as compared to all other fuel
blends (or) Bio-butanol blends.

» But neat n-Butanol (Bul00) is also better for reducing
fuel consumption (6.7%), CO (85.71%), CO, Emissions
reductions.

» As compared to BulO and Bul00, the “Bu35” is very
good for CO emission reduction at both full load (50%)
and Partial load (42.86%) as compared to the base line
reading.

» As | studied the above Experimental Results at both load
conditions, Finally 1 Concluded — the fuel blend of
“Bul0” is the better alternative fuel (or) fuel blend with
petrol for reducing fuel consumption, NO Emission
reduction and Improving Brake thermal efficiency at
higher than petrol without any modification of the Engine
Design.

» But | have to little focus for Bul0 fuel blend, for CO and
CO, emission reductions, but also BulO is much better
than Petrol.
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