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ABSTRACT

performance & the pollution levels of the engine are studied. An aleady refurbished IC
wol engine & used ethanol blended fuels was checked for any damages‘effects in the engine
s & minor repairs were done and used for further tests. In this study the effects of petrol-
| blends such as Petrol, E20, E30, E40, and E50 and two differer: Compression ratios
1 and 11.19:1 on single cylinder four stroke air cooled Bajaj Pulsar 150 DTSi engine have
 experimentally investigated. The experimental results showed that with the increase of

blending leads to slightly decrease in the Engine power output and significan:ly increase
ecific fuel consumption (SFC). CO and HC emission decreases dramatically, CO2 and 02
oas decrease significantly. When the engine was operating with E20 fuel at higher

ssion ratio (11.19:1), and Specific fuel consumption (SFC) inereasss with compared to
compression ratio (11.03:1). Engine performance and CO:, CO, EC, O: emissions for

d and ethanol blended petrol with higher compression ratio (11.19 1)} were increased

acantly compared to lower compression ratio (11. 03:1). But Exhaust emissions of E30 fuel

mmn ratio 11.19:1 is very lower than EQ fuel with compression matio 11.03:1. It was

Jb
‘E' observed that the increase of ethanol blending allows the engine 1o operate at higher
S

ession ratio without knock oceurrence. The engine performance and pollutant emission of

= DITSi engine using petrol-ethanol blends (E0, E20, E30, E40, and ES0)were investigated
B

entally in Energy Conversion Lab.




PERFORMAKCE AND EMISSION ANALYSIS OF THE SINGLE CYLINDER 5| ENGINE VARYING ETHANCL
BLENDS WITH PETROL

CHAPTER -1

INTRODUCTION

1.1 Preamble

A thailenge that humanity must take seriously is to limit and decrease the greenhouse
effect causec by various human activities. A major contributor to the greenhouse effect is the
transport sector* due to the heavy, and increasing, traffic levels. In spite of ongoing activity
to promots efficiency, the sector is still generating significant increases in CO2 emissions. As
transport lzvels are expected to rise substantially, especially in developing countries, fairly
drastic political decisions may have to be taken to address this problem in the future.
Furthermeze. the dwindling supply of petroleum faels will sooner or later become a limiting
factor. An iriportant step in efforts to solve the problem is to replace fossil source of energy
. with bio-sne-gy. In the transport sector this means either introducing bio fuels and using
adapted vzhacles, or blending bio fuels with petroleum-based fuels for use with present

vehicle flzets. The two alternatives are not, of course, mutually exclusive,

However, blending bio fuels with petro.eum-based fuels for use by the present
_ conventioaal vehicle fleets has the advantages that even using quite low blending
- concentretions will result in substantial total volumes of gasoline being substituted by bio
" fuels, an- fhat the present infrastructure for distributing fuels can be used. Today, the
- transport s=ctor is a major contributor to net emissions of greenhouse gases, of which carbon
. dioxide is particularly important. In Sweden this sector accounts for roughly 20 % of total
;:_ energy censumption, and almost 50 % of the totel emissions of carbon dioxide. The carbon
dioxide emissions originate mainly from the use of fossil fuels, mostly gasoline and diesel oil
. 1n road transportation systems, although some originates from other types of fossil fuels such
as natural gas and Liquefied Petroleum Gas (LPG). If international and national goals (such
~ as those set out in the Kyoto protocol) for reducirg net emissions of carbon dioxide are to be
- met, the use of fossil fuels in the transport sector has to be substantially reduced. This can be
' done, to some extent, by increasing the energy efficiency of engines and vehicles and thus

- reducing fuzl consumption on a volume per unit distance travelled basis.

Sice, the total transportation work load is steadily increasing such measures will not

be sufficier: if we really want to reduce the emisﬁinng‘ of carbon dioxide. In order to reduce
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IMANCE AND EMISSION ANALYSIS OF THE SINGLE CYLINDER S ENGINE VARYING ETHANCL
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amourts of these emissions we have to go further and an additioral measure that

tbe required is to replace fossil vehicle fuels with renewable ones. Primarily, especially in

“short term, this means bio-based fuels. Probably the best candidate bio fuels to replace
soline in the sho-t term are alcohols. Alcohols can be blended with gasoline or used as neat
ﬁ-.-.] in both 3crganized spark ignition engines and compression igniticn engines. [ the
‘medium term ethasol produced from grain will probably be
fuel for replacing gasoline, and in the long term ethanol

ver from grain ethanol. Tod

the most important alterr ative

produced from cellulose might take

ay, ethanol accounts for a substantial part of the alternative fuel
ket, especizlly in Brazil, the USA and Sweden.

> advantages of ethanol are that it can:

levide a viable alternative to reduce the greenhouse effect.

Be produced domestically, thereby reducing dependence on imported petroleum.

e easily mixed with gasoline.

From an international perspective, most research up to 1990 was focused on blends of
Bethanol and gasol

ne, but some studies were carried out on ethanol-gasoline blends. Si-ice

ese studies were carried out in the USA, it can be assumed that taey mainly included

icles with efficient emission control systems, but at the same time technizal features of

s in the USA have historically differed, at least in part, from those in Sweden. It should

0 be noted thet for a long time 10% ethanol has been added to commerc:al gasolin® in
any parts of the USA. In the USA

portions of ethanol to gasoline than

'II'

there is considerable experience of adding higker

those allowed by gasoline regulations in Sweden

The primary advantage of adding a bio based alcohal to gasoline is that it reduces net

A s g B

e i S B

emissions but it also has other positive effects, such as increasing thz octane value of the

,_

el and reducirg the benzene content of the exhaust gases. The use of alcohol blended

line and nea: fuel alcohols as substitutes for neat

gasoline have become matters of
frest in many countries. The International Energy Agency (IBA), established in 1974,
p S
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PERFORMANCE AND EMISSION AMALYSIS OF THE SINGLE CYLINDER 1 ENGINE VARYING ETHANOL

BLENDS WITH PETEOL

CHAPTER -9

CONCLUSIONS AND FUTURE SCOPE

9.1 CONCLUSIONS

The power generated by Ethanol blended Petrol is lower 1o maximum 17.28% and 1s

expecizd due to lower colorific value of Ethanol compared to Petrol.

SEC 13 higher for all blends to an extent of 51.51% maximum compared to Petrol

which s also expected due to lower colorific value.

With higher Compression Ratio the power generated as well as SFC showed
improvement but is found always lower than pure Petrol. It is probably indicated that
higher ethanol blends definitely need higher Compression Ratio o restore power

levels 10 a great 2xtent.

This swudy clear.y establishes the Ethanol blended Petrol reduces pollution levels in SI

Eng:ne exhaust gas emission for all blends tested.

Optimum blenc for both C.R (11.03:1) & C.R ( 11.19:1) is between E20 - E30 with

76.86 % reduction in CO levels and least reduction in brake thermal efficiency.
Blznds up to E30 can be used with minimum loss in brake thermal efficiency.

Bleads beyona E20 have a significant reduction in CO emissions. However the loss in

brake thermal efficiency is considerable.

The CO, emissions decreases with increase in ethanol blend in petrol as shown in the

data & graphs.

Tre decrease in CO; emissions seen in our data is on par with the literatures of

pezviously conducted researches.

Tae oxygen levels slightly increases with the increase in percentage of ethanol blends.

As the percentage of ethanol increases the air suction also increases which results in

the better ccmbustion. Due to which the oxygen lev;I"in'Jhxhuust increases.
1
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