ISSN: 2319-8753

- —

£

L m International Journal of Innovative Research in Science, Engineering and Technology
I .I IRSET Vol. 2, Issue 1, January 2013

A Review on Influence of Biofuel on I.C.
Engine Emission

Hiren V. Mandalia

Department of Mechanical Engineering, Government Polytechnic, Jamnagar, India

ABSTRACT: Vehicles are the main sources for environmental pollution especially those associated with diesel
engines. It causes a number of health diseases and harm to the ecosystem. It is very urgent to find alternative fuel for
vehicles. Biofuel is an alternative for vehicles which have potential to reduce engine emissions and maintain the air
quality better. In recent years, worldwide biofuel production and use raised drastically. Some developed countries have
put their target and mandate to use biofuel. The aim of this review is to discuss the impact of biofuel on diesel engines
emission. From this review it is found that biofuel significantly reduces engine emissions and it has potential to reduce
more than 80% of GHG emission. Finally, biofuel can be a viable alternative to be used as a transportation fuel.
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I. INTRODUCTION

Quick development of various car enterprises on the planet has brought about expansion of fumes emanations to
nature. Vehicular outflows, for example, particulate matter, hydro carbon, carbon dioxides, carbon monoxides and
nitrogen oxides are colossally in charge of the air quality crumbling [1]. Two primary interior burning motor sorts, for
example, petrol motor and diesel motor add to corrupt the air quality in the urban environment. There are around 22%
of worldwide GHG (nursery gas) outflows comes just from the transportation part due the expanding interest of
vehicles. Figure 1 demonstrates the CO2 discharge by transportation part [2]. The quick discharge development was
driven by outflows from street transport area which expanded by 52% since 1990 and represented seventy five percent
of transport emanation in 2011 [2]. The International Energy Agency (IEA) conjectures that the emanations of carbon
dioxide (CO2) from transport division will increment by 92% somewhere around 1990 and 2020 and it is assessed that
8.6 billion metric huge amounts of carbon dioxide will be discharged to the climate from 2020 to 2035 [3]. It has been
likewise reported that, an expansion in normal worldwide temperature by 20 C will bring about death of a huge number
of individuals [4]. It is exceptionally pressing to discover elective powers for transportation segment as this area is
discharging higher GHG emanation and add to the fast development of worldwide oil request. As of late, consideration
has been attracted to create cleaner elective powers from renewable sources to lessen the hurtful outflow to the air and
to diminish the reliance on the petro-diesel fuel [5]. The most achievable option for vehicles being considered
internationally are biofuel, for example, biodiesel and ethanol because of their renewable property and decrease of
fossil CO2 release which most likely adds to the worldwide atmosphere changes. Ethanol is created from various
yields, for example, potatoes, sugarcane, grains, corn and sorghum and so on [6] while, biodiesel can be delivered from
vegetable oils, reused waste oil and creature fats [7]. Subsequently this audit expects to examine the capability of
decrease of fumes outflow utilizing biofuel as a part of IC motors either immaculate or mix structure alongside the key
element of biofuel advancement and strategies set by legislature of various nations around the globe to utilize biofuel.
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Figure 1: CO, emission by sectors [2]
I1. ENVIRONMENTAL AND HEALTH HAZARDS OF FOSSIL FUEL EMISSION

Transportation division is one of the fundamental wellsprings of nursery gasses, for example, CO2. This GHG
outflow is in charge of overall environmental change. Overall immeasurable number of wellbeing issues and
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respiratory illnesses are brought on via air contamination. Bothering of lungs and pneumonia, oedema and bronchitis
are brought about by NOx emanation. Additionally, NOx emanation results in expanded affectability to tidy and dust in
asthmatics. Tissue improvement of youthful youngsters and fetal development in pregnant ladies are brought on by CO
emanation. HC discharge advances bleakness in individuals who have circulatory or respiratory issues. Laziness, eye
bothering, sniffling and hacking and side effects similar to tipsiness are brought on by PAHs. Lung ailments are
brought on by a few hydrocarbons which have close fondness for diesel particulates [1, 8]. Ozone contrarily influences
wellbeing furthermore makes hurt biological communities. Fermentation is created by discharges of nitrogen oxides
and sulfur emanations [13]. On the premise of harm of human body, fine particulate matter, lead and ozone are the
most perilous components. Today, in creating nations, on the premise of presentation, poisonous quality, and
surrounding fixations, fine particulate matter has turned into the toxin of most prominent concern.

111. POTENTIAL OF BIOFUEL AS A RENEWABLE ENERGY SOURCES

3.1 Biofuel development

The key elements for biofuel advancement are: (a) Renewable (b) Net Energy Output (c) GHG diminishment,
(d) Job Creation, (e) Rural improvement, (f) Conversion innovation, (g) Food security (h) Biodiversity (i) Water
Resource, (j) Nutrient and pesticides (k) Feedstock and soil, (I) Change in area use, (m) Contamination and air quality.

3.2 Biodiesel

Biodiesel is an ester based oxygenated powers comprising long chain unsaturated fats got from vegetable oils
(both consumable and non-eatable) or creature fats and it is non unstable, biodegradable, non combustible, renewable,
non - poisonous. It can be utilized as a part of diesel motor as option of diesel fuel without significant adjustment of the
motor with same or better execution in contrast with conventional diesel fuel [9]. At present, the wellsprings of
biodiesel incorporate soybean oil, sunflower oil, corn oil, utilized singed oil, olive oil, rapeseed oil, castor oil,
lesquerella oil, milkweed (Asclepias) seed oil, Jatropha curcas, Pongamia glabra (karanja), Madhuca indica (Mahua)
and Salvadora oleoides (Pilu), Calophyllum inophyllum, palm oil, linseed oil, green growth and so forth. Biodiesel can
be created from vegetables oils in four diverse ways to be specific pyrolysis/splitting, weakening with hydrocarbons
mixing, emulsification, and transesterification [10].

3.3 Ethanol

Ethanol is a minimal effort oxygenates which contains 34% higher oxygen content by weight [11]. Utilizing
maturation process ethanol can be made organically from an assortment of biomass sources, for example, sugarcane,
corn, sugar beet, molasses, cassava root, and so on [6]. Ethanol can be created from an assortment of feedstocks, for
example, sugarcane, bagasse, miscanthus, sugar beet, sorghum, downpour, switch grass, scarcely, hemp, kenaf,
potatoes, cassava, sunflower, natural product, molasses, corn, stover, grain, wheat, straw, cotton, different biomass, and
also numerous sorts of cellulose waste and reaping, whichever has the best well-to-wheel appraisal. The essential
strides for expansive scale generation of ethanol are: microbial (yeast) aging of sugars, refining, drying out and
denaturing. Before maturation, a few yields require saccharification or hydrolysis of starches, for example, cellulose
and starch into sugars. Saccharification of cellulose is called cellulolysis. Catalysts are utilized to change over starch
into sugar. Figure 2 demonstrates the creation procedure of biofuel [12].
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Figure 2: Production process of biofuel [12]
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3.4 Biofuel Production and Use Target in Some Countries around the World

As of late, generation of biofuel around the globe raised radically. For instance, in 2010, expanding by 17%
from 2009, overall biofuel generation achieved 105 billion liters (28 billion gallons US), and 2.7% of world’s powers
for street transport are to a great extent contributed from ethanol and biodiesel. This is driven basically by the
administration's quest for vitality security, financial advancement (especially, change of exchange parities and
extension of the farming segment), and neediness easing. Biofuel methodologies of the most Asian nations are engaged
around the nation's fundamental agrarian item and new business open doors. Every one of these nations pay
overwhelming endowments on petroleum transport fuel which are foreign made. Opposite, with a specific end goal to
impact the commercialization of self-delivered biofuel, the nations need to pay more appropriations as cost of biofuels
still somewhat higher [12]. Table 1 demonstrates biofuel focus of a few nations on the planet. Table 1: Biofuel focuses
in a few nations around the globe [12]

Table 1: Biofuel targets in some countries around the world [12]

Countries Years Target Feedstocks
U.S. A 2012 28 Billion ethanol Corn, soybean oil, sorghum and
2013 1 Billion liters of cellulosic ethanol cellulosic sources in the future
2020 25% Ethanol
2025 2% Biodiesel
Brazil 2012 25% Ethanol and B2 Soybean, sugarcane, palm oil
2013 B5 (2.4 billion biodiesel)
2020 B20
EU 2005 2% Rapeseed, sunflower, wheat sugar beet, barley
2010 5.75%
2020 10%
2025 30%
China 2010 1.5-2 Million biodiesel Corn, cassava, sweet potato, rice, jatropha
2020 10% Ethanol (=8.5 million tons)
10.6-12 million biodiesel
Canada 2010 5% Ethanol Corn, wheat
2012 2% Biodiesel
India 2012 5% Biofuel Molasses, sugarcane in the future, jatropha
2017 10% Biofuel
Australia 2010 350 Million liters of biofuel Wheat, sugarcane, molasses, palm oil, cotton
2012 10% Ethanol and 10% biodiesel oil
2017 20% Ethanol and 20% biodiesel
Japan 2010 360 Million liters biofuel Imported ethanol, rice bran and
2020 6 billion liters biofuel
2030 10% Biofuel

IV. IMPACT OF BIOFUEL ON IC ENGINES EMISSION CHARACTERISTICS

The expanding industrialization and modernization of the world has to a stage up for the interest of petroleum
determined fuel which is feasible to human wellbeing and in addition environment because of emanating green house
gasses. Figure 3 [12, 13] demonstrate the diminishment of motor outflow utilizing biofuel. Ekrem [14] found that the
utilization of biodiesel in diesel motors produces lower CO and smoke darkness and NOx outflows contrasted with
diesel fuel at full load condition. He proposed that lone low fixation mixes as far as execution effectiveness and
naturally agreeable discharges could be perceived as the potential possibility to be ensured for full scale use in
unmodified diesel motors. Saleh [15] found that Jojoba methyl ester (JME) increment 14% and 16% NOXx discharge at
1600 rpm and 1200 rpm separately contrasted with fossil diesel fuel. At lower motor pace JME produce higher HC and
CO emanations however at higher motor velocity, there is no huge distinction amongst HC and diesel fuel while CO is
lower than diesel. The outcomes additionally demonstrated that when the fumes gas distribution (EGR) rate is
expanded, the NOx outflows diminished. Be that as it may, CO and HC outflows expanded. They prescribed that the
ideal EGR level is 5-15% for all motor speeds and stacks and that might be ideal in an exchange - off between HC, CO
and NOx discharges with little economy punishment. Study directed by Zhihao et al. [16] delineates that Pistacia
Chinensis Bunge biodiesel mixed fuel radiates lower HC, CO and fumes smoke discharges. B10 and B20 diminishes
NOx discharge, be that as it may, B30 somewhat builds NOx emanation due to having higher oxygen substance which
results in higher barrel temperature. The discharge investigation by Selvam and Vadivel [17] demonstrates a radical
decrease (34.7-63%) in carbon monoxide (CO), unburned hydrocarbon (UHC) and smoke thickness for all hamburger
fat biodiesel mixed fuel. In any case, on account of oxides of nitrogen, there is a slight increment for all the mixed
energizes and with flawless biodiesel (6.35%) contrasted with diesel fuel. Nurun Nabi et al. [18] reported that
Pongamia biodiesel diminishes CO, smoke and motor commotion by half, 43% and 2.5dB individually however
expanded NOx outflow by 15% at high load conditions. The reason can be ascribed to the nearness of oxygen in
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karanja biodiesel atomic structure. Raheman and Phadatare [19] discovered Karanja biodiesel mix (B20-B100) in a
diesel motor decrease CO discharge (73-94%), smoke thickness (20-80%) and 26% in normal NOx emanation than
diesel fuel because of the complete burning of the biodiesel mix fuel. There was no critical variety in fumes
temperatures.
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Figure 3: GHG emission reduction of biofuel compared to fossil fuel [13]

Shi et al. [20] found that the utilization of biodiesel - diesel-ethanol mixes decreases particulate matter
emanations by 30% and a general lessening in complete hydrocarbon yet marginally (5.6-11.4%) expansion the NOx
discharges in normal. If there should be an occurrence of unregulated outflow, for example, acetaldehyde and
CH3)2CO expanded a bit when biodiesel-diesel-ethanol mixed fuel utilized. Banapurmath and Tewari [21] worked a
diesel motor with 0%, 5%, 10%, 15% ethanol mixes and discovered decrease in HC and expansion in NOx outflow
with ethanol-biodiesel mixes contrasted with diesel and biodiesel fills. Zhu et al. [22] tried Euro V diesel fuel and
ethanol-biodiesel mixes in a four-chamber direct infusion diesel motor. It was found that the expansion of 5% ethanol
in biodiesel enhances motor execution marginally. It likewise could diminish NOx, PM, CO and HC discharges
contrasted with diesel fuel. In special case, higher centralization of ethanol in mix could build CO and HC emanations,
while essentially diminishes NOx and PM outflows. Yilmaz et al. [23] found at full load condition the mixed fuel
expanded CO and HC emanations yet lessened NO outflows. They presumed that including ethanol in the mixes would
be the ideal decision to lessen NO emanations for the focuses introduced in this study. Tooth et al. [24] reported that
ethanol- diesel- biodiesel mixed fuel produce bring down NO x discharges and higher HC and CO emanations because
of higher inert warmth of vaporization which causes lower burning temperature. In the event of smoke discharge,
mixed fuel (ethanol-diesel-biodiesel) brought it contrasted down with that of diesel and biodiesel-diesel fuel. The tops
of smoke discharges were diminished in a vast degree with the expansion of rate of ethanol in mixed fills. At long last,
they inferred that ethanol-diesel-biodiesel is reasonable contrasting option to decrease NOx and smoke emanations in
premixed lower temperature condition. Yilmaz et al. [24] researched the discharge of biodiesel - diesel-ethanol (BDE3,
BDE5, BDE15 and BDE25) mixes in a diesel motor at various motor burden condition. Test results demonstrate that
outflows are unequivocally relied on upon motor working conditions and biofuel fixation in the mix. Ethanol mixed
energizes expanded CO outflows contrasted with that of diesel fuel for every single working condition however the
mixed powers diminished NO emanations for all fixations. In general, lower rates of ethanol in the mix, diminished HC
emanations and the other way around. Be that as it may, ethanol mixed fuel decreased HC emanations at more than half
load conditions.

V. CONCLUSION

From this review it is found that vehicular emission is largely responsible for GHG emission and health
hazards. This problem could be addressed by using biofuel in diesel engines in a blended form as biofuel have potential
to reduce engine emission to the environment. This review indicates that biofuel have potential to reduce GHG
emission more than 80%. Some developed countries have put their target and mandate to use biofuel. For example, the
United States wants to use 25% ethanol within 2020, Brazil targets to implement B20 within 2020 and India targets to
use B10 country wide within 2017. Some developing countries are exporting biofuel but not using as they are not
conscious enough about the environment pollution. Government of those developing countries can take initiative to
introduce biofuel as a fuel in their transportation sector to reduce global 1C engine emissions.
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