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Abstract- Due to the sharp rise in population and industial technological growth there has been a rap@ ri
in the need for fossil fuels like petrol. Hencerthés a need to develop alternate fuels. One sliemate fuel
can be petrol alcohol blends. The blends testethis study are ethanol, methyl alcohol and benzibh w
proportions 5, 10 and 15 percent in petrol. ThekBrahermal Efficiency and Brake Specific Fuel Canption
(BSFC) has been found out and are compared foalthge mentioned blends for different compressidiosa
and loads. It has been observed that the Brakanidigzfficiency increases and the BSFC decreases.

Index Terms-Brake specific fuel consumption, Brake thermalaidincy, Fuel requirements, Maximum
Efficiency, Performance analysis.

The effect of the Ethanol percentage in the fuehdl
1. INTRODUCTION on CO emissions that the CO emission decreases as

. ... _compared with pure gasoline fuel for various blends
The world in the 21st century presents many ctitica P pure g

challenges. One of the most important challenges f
the environment. As population increases and thé

standard of living improve, there is a growing cemc This effect is attributed because the stoichioroetii-

that there will be a short_age of energy to heat Ol ratio of the ethanol blends decreases andéser
homes and power the vehicles on which we so heavily ;1,51 airfuel ratio of the ethanol blends assuilt

dgpend. We must also remember t_he need for cle(?pthe oxygen content in the ethanol.
air, clean water, cleaner burning fuels, an
biodegradable, renewabl_e materlal_s. For_many YeaS, 2 ~arbon dioxide
the government and public demanding an increasing |
fuel efficiency and reduction in pollutants emissio
from spark ignition engine.Ethanol Makes an
excellentfuel for internal combustion engines (ICE’s)
with spark ignition.Ethanol, when used asgasoline
component, improves combustion—helping the fu
burn more completely._ EFhanoI blends also redugg METHAYL ALCOHOL AND BENZOL
carbon monoxide emissions. Use of ethanol iS
beneficial in urban areas. Methanol has greater octane number, high heats of
evaporation and Oxygen contents by weight% higher
than other fuels which result that better engine
2. ETHANOL performance and decrease in HC, NOx, CO emission.
Ethanol is an alternative energy source. It islaatml Benzol consists 70% benzene,20% toluene and 10%
made by fermenting corn or other similar biomassylene and some amount of sulphur, It has high anti
material. knock characteristic. It is considerably less datmy

than gasoline.

2.2. Hydrocarbon

This is due to improving combustion process as a
result of the oxygen content in the ethanol fuedahle
artichokes, and other farm plants and plant waates
eerlso suitable.

2.1. Ethanol asaBlend

. . .3.2. Emission characteristic
In the medium term ethanol produced from grain will

probably bethe most important alternative fuel for Methanol can be obtained from many sources, both
replacing gasoline and in the long term ethandbssil and renewable. This includes coal, petroleum
produced from cellulose might take over from graimatural gas, biomass, wood, landfills, and even the

ethanol. ocean.
2.2 Emission analysis 4. LITRATURE REVIEW
2.2.1. Carbon monoxide Erol Kahraman, S. Cihangir Ozcanli & Baris

Ozerdem [1] had done amxperiment on
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“Performance Evaluation of an IC Engine (SI) Us
Biogas as Fuel With Petrol Blends: A Case St
.The result concludesat the compressed hydroger
20MPa has beemtroduced to the engine adopted

operate on gaseous hydrogenelxyernal mixing. Twc -

regulators have been used to drop the pressutddi
300KPa, then to atmospheric pressure. The var@
of torque, pwer, brake thermal efficiency, bra
mean effective pressure, exhaust gas temperatuule
emission, CO, HC and versus engine speed

compared for a carbureted S| engine operating
gasoline and hydrogen. Energy analysis also

studied for comparisopurpose. The test results he
been demonstrated that power loss ocat low speed
hydrogen operation.

Md. Masood, S. N. Mehdi anBlyed Yousufuddi [2]

had done an experiment 6Rerformanc Evaluation
of an IC Engine (SI) Using Biogas as Fuel With Bl
Blends: A Case StudyThe result concludes that T
performancestudy carried out in a four cylinder

engine shows that thisan better be used as

automotive fuel with a comparatively much lessest
than the conventional fuels. The results show

because of the low calorific value of biogas

thermal efficiency is lesser than that of petrot
remains same at low arfdgh out puts. Same is tl
case for volumetric efficiency. Biogas is an exael
and economical fuel for both petrol and die
engines. However the power obtained is less thatr
of liquid fuel. Biogas is a cheaper and better fioel
cooking, lightingand running engint.

5.EXPERIMENTAL SET UP

5.1 Instrumentation

» Digital RPM Indicator to meast the speed of the

engine.

» Digital Temperature Indicator to measure vari
temperatures.

» Differential manometer to measure the quantit
air sucked into cylinder.

*  Burette with manifold to measure the rate of 1
consumption during test.

» ORSAT Apparatus for analysis of Exhaust ¢

« Dynamometer arrangement for calculating to.

Fig.5.2. shows different arrangement of a hydral
dynamometer

5.2. Method of analysis

By means of a rubbdubing arrangement, the gas
be analyzed is drawn into the burette &flushed
through several times. Typically, 100ml is withdra
for ease of calculation. Using the stopcocks
isolate the absorption burettes, the level of gathé
leveling bottle and the burette is adjusted to zbmo
point of the burette.

The gas ighen passed into the caustic potash bur
left to stand for about two minutes and ti
withdrawn, isolating the remaining gas via
stopcock arrangements. The process is repeat
ensure full absorption. After leveling the liquid the
bottle andburette, the remaining volume of gas in
burette indicates the percentage of carbon dic
absorbed.

The same technique is repeated for oxygen, usi@
pyrogallol, and carbon monoxide using tt
ammoniacal cuprous chlori.

5.3 Dagram ofORSAT apparatus
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6. TABULATION AND FORMULA

Table 6.1 Tabulation for Petrol

Serial |Load Time(t) |Speed
No. inkKg |T1 T2 insec | inRPM | BP(watt) | MFC SFC
01 0 35 470 33 3000 o] 0.830
02 1 35 440 35 2500 513.65 |0.740 |1.44*107
03 2 35 435 33 2450 1006.75 | 0.780 |7.74*10
04 3 35 390 30 1780 1097.15 | 0.864 |7.87*10
05 4 35 320 29 950 780.748 | 0.893 |1.143*10°
3
06 4.5 35 290 27 870 804.37 |0.960 |1.193*10
3
Table 6.2 Tabulation for Ethanof’ Blend
Serial Load Time |Speed | BP(watt) | MFC SFC
No. inKg |T1 T2 (t)in in
sec RPM
01 0 37 450 29 3400 |0 0.893
02 1 37 512 21 3400 |698.56 |1.234 1.76*1073
03 2 37 510 19 3400 |1397.12 |1.364 9,76*10°*
04 3 37 540 18.5 3350 |2064.87 |1.40 6.78*10"
05 4 37 540 18.08 | 2925 |2403.84 |1.43 5.94*10°"
06 4.5 37 545 18 2836 |2622.08 |1.44 5.49*10™*
. o,
Table 6.3 Tabulation for Ethanol 1Blend
Serial Load |T1 T2 Time |Speed | BP(watt) |MFC |SFC
No. inKg (t)in in
sec RPM
01 0 38 450 32.75 |3450 |0 0.791
02 1 39 500 21.05 |3180 |643.09 1.231 |1.91*10°
03 2 39 520 20.48 (3000 |1232.09 | 1.265 |1.02*10>
04 3 38 527 19.50 (2940 |1812.15 | 1.329 |7.33*107*
05 4 39 530 18.24 (2810 |2309.37 | 1.421 |6.153*10°%
06 4.5 38 560 17.80 (2730 |2524.07 | 1.456 |5.768*10°*
. o
Table 6.4 Tabulation for Ethanol 1Blend
Serial |Load Time(t) |Speed
No. inKg [Ty T2 insec |in BP(watt) [ MFC | SFC
RPM
01 0 39 485 27.3 3350 0.95
02 1 38 560 22 3440 |706.78 1.17 |1.66%107
03 2 38 520 18.80 |2945 [1210.16 |1.37 |1.139*107
04 3 38 560 18.36 |3230 |1990.9 1.41 |7.087*10°*
05 4 38 530 16.7 2800 |2301.15 |1.55 |6.744*10%
06 4.5 38 580 26 2820 |2607.289 | 1.62 |6.21%107

= BRAKE POWER

=(2TINT*3 BLV60000.......... . bw
Whers, T=T orqua=W*E_
W=Load fromthe spring balancain kg
R=Asrm langth =20mm
N=FPM of the sangina.

KIASE OF FUEL CONSUMED
MFC={x*0.72*3600)(1000*T)..... kehr
Wheare, X=Buretta readine in cc.

0.72=Density of patrolin Gramee.
T=time takenin seconds.

e SPFECIFICFUEL CONSUNPTION

SFC=MFCEBE) oo B W
= ACTUAL VOLUME OF AIR SUCKED INTO THE ENGENE
CYLINDER Va=Ca*A=QeH) #3600 . ... ke
Whers H={h/1000*{dw/da)... .. matar of water
A=Arza of orifics mater={md=/4)
b=mamomater reading in mm. R
{dwidgrdansity of watar =100dkg/m”
Cd=co-afficient of dizchergs =0.62
= SWEFT VOLUME
Ve={md? 4L =260
Whers, d=diamster of bore =7 {mm
L=length of stroks=66 .7 mm
N=3peed of the engine in RPM.

= VOLUMETRIC EFFICIENCY
L=VaVs)*100............. %

> EFAKE THERWAL OF OVEFALL EFFICIENCY

Don=(BE* 3 600*100) (MFCCy).... 36

Where, Cy=Calosific valuz of patrol =4 3300 .. KI'E=
BP=Brake powear in KW,

7.RESULTS

The analysis is mainly based on three type of aisoh
Ethanol, methanol, benzol with different blend
strength(5%,10%&15%) and with different load
condition. The fuel characteristics get changechwit
the strength of mixture. The properties Methanal an
Ethanol are nearly equal in most of the cases. @enz
has different property then methanol and ethandl as
is an aromatic compound.

7.1 Specific fuel consumption

Specific fuel consumption means fuel consumed
per unit power output. according to our analysis we
found SFC for blended fuel is slightly more than
petrol. At higher load SFC of blended fuel is less.
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The value of SFC for M5 is slightly different
from M10 and M15.

The values are nearly equal to Ethanol.

Upto 3kg load SFC of petrol is less than
blended fuel then after petrol has higher
value of SFC. So at higher load blending

has good impact on SEC

« Benzol

s
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Fiz 5.10 indicate the variation of SFC with 5% blending condition
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Fiz 5.11 indicate the variationof SFC with 10% blendine condidan

2
15 ethanol
1 m methanol
0'2 I I I benzol
1kg 2kg 3kg 4kg 45kg  petrol

load Load load load load

Fig 5.12 indicate the variationof 3FC with 15% blendine conditon

7.2 Analysis on exhaust gas

In the analysis we have done the exhaust analysis
with no load condition in pure petrol G@ontent is
much more then blended petrol, it is about 2.2%(by
volume) of exhaust. Ovalue is less as compared to
other blended fuels. It is about 44.8 %(by volume)
of exhaust.CO content is about 3.8%(by volume)

Among all three blend condition Benzolwhich is less then benzol blended but more then

Petrol has nearly equal value of SFC.

ethanol and methanol blended fuel.

As like Petrol its value is less up to 3 kg then

it increases with increase of load.

* Ethanol
245
2
=
B 15
. 5= —petrol
e 11 —FS
05 E10
—E15
0

1kg 2kg 3kg 4kg 4.5
load load load load Kg
load

For E5 and E10 SFC is nearly same.
E15 has slightly different value

Blend strength v/s BTE

25
20
15 Ethanol
B Methanol
10 Benzol
5 petrol
0

5% 10% 15%
Fig.7.1. Blend strength Vs Brake Thermal Efficignc

7. CONCLUSION

From the above experiment we investigate that after
blending with ethanol and methanol break thermal
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efficiency will increase. Oxygen content in exhaust
will increase but at the same time SFC will deceeas
for low load condition.C® and CO will decrease
significantly. So blending of ethanol and methanol
leads good control over exhaust gas. Most of the
cases methanol at 10% is good enough. the values
of methanol and ethanol blended fuel are nearly
equal but the calorific value of ethanol is morarth
methanol so the combustion will better for ethanol
and hence it has high octane number.

As Benzol is an aromatic compound so its
combustion is better than methanol and ethanol but
it produces more CO in the output of exhaust. Its
BTE nearly equal to petrol. SFC for benzol is nearly
equal to SFC of ethanol.
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