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Water Hyacinth Potential Natural Fuel For
Machine Mobility
Mohammad Shaker Abbas Dashti
Abstract: a major source of energy for our dynamic society is the burning of fossil fuels such as coal, petroleum and natural gas. These sources of
energy have been found to have limited amounts available, and therefore are said to be depleting resources. Scientists are continuously looking to find
alternatives to fossil fuels. , One such alternative is using vegetable oils to make fuel. This is achieved by the replacement of petroleum by renewable
energy i.e., biodiesel from ecosystems and agro ecosystems which represents a central strategy to mitigate and to adapt to climate changes and it is
eco-friendly, renewable and more biodegradable. Biodiesel is a much better lubricant than petro-diesel and extends engine life. There are number of
vegetable oils are available, like Jatropha carcass, Pongamea glabra, Salvalora oleo ides, Madhuca indicia, Azadiracta indicia, Piper nigram, castor,
coconut, sunflower, ground nut, palm trees etc. But all these have their own medicinal values and other important uses rather than the production of
biodiesel. So, while selecting the best one, it should be considered that such a raw material is to be selected which is abundantly available in all times at
any place and which is not useful for other purpose rather than the production of bio-diesel. As the search for alternatives to fossil fuel intensifies in this
age of modernization and industrialization, fueled by increasing energy costs, water hyacinth holds a strong promise in the 21st century biofuel industry.
So, an attempt was made to produce biodiesel from water hyacinth and to discuss technical, socio-economic, and environmental benefits of small scale
biofuels such as improving energy access, creating additional sources and means for income generation and mitigating environmental pollution at both
local and global levels.
Index Terms: Water Hyacinth, Bioethanol, Biomass, Eichhornia crassipes, ethyl alcohol, Energy, Emissions.
————————————————————

1 Introduction
THIS Water hyacinth can cause extensive environmental,
social and economic problems. It is found in lakes, estuaries,
wetlands, marshes, ponds, dambos, slow flowing rivers,
streams, and waterways in the lower latitudes where growth is
stimulated by the inflow of nutrient rich water from urban and
agricultural runoff. Water hyacinth has been identified by the
International Union for Conservation of Nature (IUCN) as one
of the 100 most aggressive invasive species (Tellez et al.,
2008) and recognized as one of the top 10 worst weeds in the
world (Shanab et al., 2010, Gichuki et al., 2012, Patel, 2012).
It is characterized by rapid growth rates, extensive dispersal
capabilities, large and rapid reproductive output and broad
environmental tolerance (Zhang et al., 2010). In Africa, for
example, where water hyacinth is listed by law as a noxious
weed in several countries, it is the most widespread and
damaging aquatic plant species. The economic impacts of the
weed in seven African countries have been estimated at
between US$20-50 million every year. Across Africa costs may
be as much as US$100 million annually (UNEP, 2006). due to
large disadvantage of Eichhornia crassipes we choose it to
produce biomass by chemical process we can produce
ethanol from Eichhornia crassipes. Bioethanol has been
produced from waste biomass produced by agricultural and
forest industries such as corn cobs, sugar cane bagasse,
wheat straw, wood chips and water hyacinth Instead of
terrestrial plants, aquatic plants are the next promising
renewable energy resource. Aquatic plants have many
advantages such as growing on and in bodies of water without
competing against most grains and vegetables for arable land;
they are also used for water purification to extract nutrients
and heavy metals. Especially, the vegetation form of freefloating aquatic plants will facilitate their movement and
harvest Bioethanol is being considered as a potential liquid
fuel due to the limited amount of natural resources. Cellulose
biomass is also being investigated as a potential substrate for
bioethanol production. The water hyacinth (Eichhornia
crassipes) is a native plant but has been naturalized in many
tropical/temperate countries. It is regarded as a nuisance
because of its remarkable growth rate. Although the water
hyacinth is considered by many as an invasive pest, it could

be useful as a source of biomass, because it is abundant and
easy to cultivate. Bioethanol is the most widely used biofuel in
the world. This fuel is particularly popular in Brazil, in USA and
in Sweden. The use of ethanol as transport fuel is considered
also the most important option to achieve the ambitious target
of reaching the 10% market share of fuels from renewable
sources by 2020. In fact, compared to biodiesel, ethanol has a
higher production potential due to a larger range of possible
biomass sources from which this product can be obtained.
Unless second generation biofuels are developed in the next
future, it seems difficult to achieve the above mentioned target
without large recourse to ethanol. In general ethanol can be a
very good fuel for thermal engines; in particular it is a very
good component for fuels for positive ignition engines as
ethanol it is completely mixable with gasoline and has a very
high octane number. However ethanol has also some
disadvantages which limit its maximum content in
ethanol/gasoline blends when these are used in conventional
spark ignition engines. The high latent heat of vaporization of
ethanol making cold start in cooler climates more difficult,
compatibility with some elastomers, drivability, are some of the
main problems related to the use of ethanol as fuel
component. In order to overcome the problems associated
with the use of blends containing high levels of ethanol, the car
manufacturers have developed flexible fuel vehicles able to
run with ethanol levels ranging from 0% to 85%. These
vehicles are currently very popular in Brazil and in Sweden. In
other countries the future popularity of these vehicles will
mainly depend on the strategy adopted to promote the market
share of biofuels. As far as ethanol is concerned, there are in
fact mainly two possible approaches to achieve the same
global target in terms of bioethanol market share. One option
is to introduce a minimum mandatory content of ethanol in
standard gasoline (up to a maximum of 10% to avoid problems
for the proper functioning of engines). The other option is to
promote the use of high ethanol content blends like E85 (85%
ethanol, 15% gasoline) and promoting, at the same time, the
purchase of flexible fuel vehicles. An experimental activity has
been planned and carried out at the JRC to investigate the
emissions of a flexible fuel vehicle using different
ethanol/gasoline blends. The results of this experimental
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programme are briefly summarized below. The details of the
work and the complete results are described in the first part of
this document. Three different fuels have been tested during
this program: a standard commercial summer gasoline
marketed in Italy used as base fuel and two gasoline/ethanol
blends, which have been obtained by splash blending ethanol
in the standard gasoline. The two gasoline/ethanol blends
contained respectively 10% ethanol (E10) and 85% ethanol
(E85). The test vehicle was one of the most popular models of
passenger car belonging to the flexible fuel vehicle category
which are currently marketed in Europe. Emission tests were
carried out both following the European certification procedure
(NEDC cycle) and using a US driving cycle (US 06). Regulated
and unregulated emissions were measured.

Earle,1948). The first introduction of water hyacinth to the
African continent was made in Egypt between 1879 and 1892
(Edwards & Musil, 1975), many invasions in Africa were first
noticed only in the 1980s, and it continues to invade many
African waterways, even though regional banks have been
placed on its transport, and numerous control efforts have
been implemented (Navarro & Phiri, 2000). E. crassipes is
thought to have been introduced into Europe in the 1930s in
Portugal, where it has since spread over the central-west of
the country through irrigation canals. It was first documented
in Spain in 1989, where it forms localized populations between
the latitudes 360 and 430 N. In 2005, it was reported to cover
75 km of the Guadiana River in the South Western Iberian
Peninsula.

2.1 EICHHORNIA CRASSIPES:

2.3 Water Hyacinth Chemical Composition:
Young
leaf
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petiole
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0.9

0.9
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figure 2. 1Eichhornia crassipes

Figure 2.1 Eichhornia crassipes

Figure 2. 2 Aerial leaves showing very swollen petioles on the
lower half
2.2 Eichhornia Crassipes History:
E. crassipes is indigenous to the New World tropics, and
originates from Amazonia, Brazil (Barrett & Forno, 1982), with
anthropogenic spread to other areas such as Venezuela, parts
of central South America, and the larger Caribbean islands
(Pen found & Earle, 1948; Edwards & Musil, 1975). The first
authentic record of water hyacinth outside South America is
from a trade fair in New Orleans in 1884 (Pen found &

Figure 2. 3 Possible applications of water hyacinth
2.4 PERFORMANCE EMISSION CHARACTERISTICS OF AN SI
ENGINE USING ETHANOL - GASOLINE BLENDED FUEL :
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In short, the sequence of events in a modern
spectrophotometer is as follows:
1. The light source shines on the sample.
2. A fraction of the light is transmitted or reflected from
the sample
3. The light from the sample is directed to the entrance
slit of the monochromatic
4. The monochromatic separates the wavelengths of
light and focuses each of them onto the photodetector
sequentially.

Figure 2. 4 brake specific fuel consumption with engine speed
on ethanol blends

3 EXPERIMENTAL WORK:
Water Hyacinth - Eichhornia Crassipes:
Test Rig:
 Spectrophotometer :

Figure 3. 1 Spectrophotometer
Spectrophotometry is the quantity based study of
electromagnetic spectra. A spectrophotometer measures
either the amount of light reflected from a sample object
or the amount of light that is absorbed by the sample
object.


Design :

Figure 3. 2 Single beam spectrophotometer

There are two kinds of spectrophotometers: single beam and
double beam. A double beam spectrophotometer compares
the light intensity between two light paths. One path containing
a reference sample, the other holding the test sample. A single
beam spectrophotometer measures the relative light intensity
of the beam before and after a test sample is inserted. A
double beam machine makes comparison readings easier and
more stable. But a single beam machine can have measure a
wider range of light frequencies. Single beam machines have
simple optical systems and are more compact. When the
spectrophotometer is built into another device (like
microscopes or telescopes) only single beam machines will
work. Many older spectrophotometers must be calibrated by a
procedure known as "zeroing." The absorbency of a reference
substance is set as a baseline value, so the absorbencies of
all other substances are recorded relative to the initial "zeroed"
substance. The spectrophotometer then displays %
absorbency (the amount of light absorbed relative to the initial
substance).
Spectrophotometers
can
also
measure
luminescence. For example, the machine can shine ultraviolet
light of one frequency on the sample. This will excite the
sample and make it glow. The detectors can then measure the
light glowing from the sample at a different frequency.
 Theory :
In chemistry, spectrophotometry I the quantitative
measurement of the reflection or transmission properties of a
material as a function of wavelength. It is more specific than
the general term electromagnetic spectroscopy in that
spectrophotometry deals with visible light, near-ultraviolet, and
near-infrared, but does not cover time-resolved spectroscopic
techniques. Spectrophotometry uses photometers, known as
spectrophotometers, that can measure a light beam's intensity
as a function of its color (wavelength). Important features of
spectrophotometers are spectral bandwidth (the range of
colors it can transmit through the test sample), the percentage
of sample-transmission, the logarithmic range of sampleabsorption, and sometimes a percentage of reflectance
measurement. A spectrophotometer is commonly used for the
measurement of transmittance or reflectance of solutions,
transparent or opaque solids, such as polished glass, or
gases. Although many biochemical are colored, as in, they
absorb visible light and therefore can be measured by
colorimetric procedures, even colorless biochemical can often
be converted to colored compounds suitable for chromogenic
color-forming reactions to yield compounds suitable for
colorimetric analysis. However they can also be designed to
measure the diffusivity on any of the listed light ranges that
usually cover around 200 nm - 2500 nm using different
controls and calibrations. Within these ranges of light,
calibrations are needed on the machine using standards that
vary in type depending on the wavelength of the photometric
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determination. An example of an experiment in which
spectrophotometry is used is the determination of the
equilibrium constant of a solution. A certain chemical reaction
within a solution may occur in a forward and reverse direction
where reactants form products and products break down into
reactants. At some point, this chemical reaction will reach a
point of balance called an equilibrium point. In order to
determine the respective concentrations of reactants and
products at this point, the light transmittance of the solution
can be tested using spectrophotometry. The amount of light
that passes through the solution is indicative of the
concentration of certain chemicals that do not allow light to
pass through. The absorption of light is due to the interaction
of light with the electronic and vibrational modes of molecules.
Each type of molecule has an individual set of energy levels
associated with the makeup of its chemical bonds and nuclei,
and thus will absorb light of specific wavelengths, or energies,
resulting in unique spectral properties. This is based upon it's
specific and distinct makeup. The use of spectrophotometers
spans various scientific fields, such as physics, materials
science, chemistry, biochemistry, and molecular biology. They
are widely used in many industries including semiconductors,
laser and optical manufacturing, printing and forensic
examination, as well in laboratories for the study of chemical
substances.
Spectrophotometry
is
often
used
in
measurements of enzyme activities, determinations of protein
concentrations, determinations of enzymatic kinetic constants
& measurements of ligand binding reactions. Ultimately, a
spectrophotometer is able to determine, depending on the
control or calibration, what substances are present in a target
and exactly how much through calculations of observed
wavelengths. In astronomy, the term spectrophotometry refers
to the measurement of the spectrum of a celestial object in
which the flux scale of the spectrum is calibrated as a function
of wavelength, usually by comparison with an observation of a
spectrophotometric standard star, and corrected for the
absorption of light by the Earth's atmosphere.
Analysis Precautions:
(i). The sample should be fresh ( 3 days at most from being
took from the site ).
(ii). The sample should be clear from any micro-organisms.
(iii). The sample should be washed properly to ensure that it’s
free from mud & salt.
(iv). The sample should be about 48 cm above water level .
(v). The sample should be in the mid-bloom stage .
(vi). The sample should be collected from fresh water Rivers .
Juice Analysis Procedures:
(i). First of all the sample should be freed from the roots in
order to obtain the aerial parts .
(ii). The leaves are removed from the aerial parts to obtain the
stems.
(iii). These parts ( whole plant , aerial parts , stems & leaves )
are either mechanically pressed using wood-rollers or left
without pressing ( Intact ) .
(iv). The resultant sample is chopped ( 5-10 cm ) then blended
into smaller particles ( 3.5 mm ) to perform a juice sample
(v). The juice sample is introduced to the Spectrophotometer
then the device readings is observed .
3.1 Dried Leaves Analysis Procedures:
(i). The sample should be freed from the roots in order to
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obtain the aerial parts .
(ii). The leaves are removed from the aerial parts to
obtain the stems.
(iii). These parts ( whole plant , aerial parts , stems &
leaves ) are either mechanically pressed using woodrollers or left without pressing ( Intact ) .
(iv). The unpressed sample is dried in the sun for 30-40
days & the pressed sample is dried in the sun for 8-10
days during November
in order to reduce the
moisture content from 92.5 % to 8 % .
(v). The average temperature & humidity during the drying
period should be about 30 c & 40 % respectively .
(vi). The drying process could be carried out in an oven (
6o c for 72 hours for the unpressed sample & 60 c for
the pressed sample )
(vii). The dried sample is chopped ( 5-10 cm ) then
blended into smaller particles (3.5 mm) .
(viii). The blended sample is introduced to the
Spectrophotometer then the device readings is
observed.
Diesel Engine Test:
Test Rig:
 Four Stroke Diesel Engine :

Figure 3.3 Four Stroke Diesel Engine 2 Cylinder 547 cc


Key Specifications/Special Features:

Usage:
Fuel:
Stroke:
Cylinder:
Cold style:
Start:

Automobile & Others
Diesel
4 stroke
Multi-cylinder
Air-cooled
Electric start

Model

JC2V86F(JC2V840)

Type

V duplex,4-stroke,air-cooled

Combustion system

Direct injection

Bore stroke(MM)

86×72

Displacement(L)

0.836

Rated output power(Kw)

11.5

Rated speed(r/min)

3000

Average speed of the piston/s）

7.2

Mean effective pressure（kpa）

550

Noise limit〔dB（A）〕

110

Fuel consumption rate(g/kw.h)

≤270

Weighted
fuel
limit(g/kw.h)

consumption

rate

299.5
264
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Specific lube oil consumption(g/kw.h)

≤1.70

Fuel tank volume(L)

7

Lubrication oil volume(L)

2.6

Lubrication system

Combined
Splashing

Starting system

Electric start

Rotation direction

Clockwise
end）

Overall dimension(L×W×H)(mm)

550×391×459

Dry weight(kg)

59

Table 3.1
3.4 Diesel Exhaust Gas Analyzer ( OPA-100 ):
 Diesel Exhaust Analyser

3.5 Speed Sensor

pressure

From

and

Figure 3. 7 The Diesel Exhaust Gas Analyzer with Full
complementary

flywheel

Opacimeter module connectable to a standard PC’s serial port.
Its small size and 12 V d.c power supply mean it can be used
as a portable tool in situations where this is necessary. The
specific proprietary software developed by Brain Bee,
OMNIBUS 800, allows you to manage various vehicle
diagnostics and maintenance operations with OPA-100.


Official Vehicle Inspection Tests & For Blue QualityGuarantee Sticker :
In accordance with Decreto DM/628 and successive circulars,
OPA-100 enables you to carry out the official test in the vehicle
inspection procedure.
3.2 Certifications :
- Conforms to ISO 11614
- DM 628/96 and successive circulars
- AU 4 (Germany)
- MOT (UK)
- Austria
- PCT-Gosstandart of Russia (Russia)
- BRML (Romania)
- OMH (Hungary)
- Bulgaria
- CEM (Spain)
- Czech Republic
- ARAI (India)
Conforms to the MCTCNET
Metrological Book included

3.6 Oil Temperature Sensor

ISSN 2277-8616

communication

protocol

3.2.1
Technical Data :
Measuring fields:
Opacity
from 0 to 99.9 % Res. 0.1
Opacity
from 0 to 9.99 m-1 Res. 0.01
Rev counter from 300 to 9990 revs/min Res. 10
Oil Temp
from 20 to 150 °C Res. 1
Fume Temp from 20 to 400 °C Res. 1
Light source with green LED diode
Light receiver with photodiode
Automatic control of measuring chamber pressure
Stabilizing of measuring chamber pressure at 90 °C
Automatic control of glass cleaning system
Automatic auto zero
Heating time to 20 °C -10 minutes.
Automatic dirty glass control
RPM and temperature reception via radio or via EOBD socket
(with AD 7100 accessory)
Serial port link RS 232
Serial network link RS 485
Power supply 11 ÷ 15 Volt DC
Consumption 1A DC, 5A DC with heating on
Operating temperature from 5 °C to 40 °C
Dimensions 200 x140 x 430 mm
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Weight 5 Kg
3.2.2 Precautions :
(i).
The exhaust gas sampling system shall be designed to
enable the measurement of the true mass emissions of
the exhaust.
(ii). The probe shall extract a true sample of the exhaust
gases.
(iii). The system should be free of gas leaks.
(iv). The design and materials shall be such that the system
does not influence the pollutant concentration in the
diluted exhaust gas. Should any component (heat
exchanger, blower, etc.) change the concentration of
any pollutant gas in the diluted gas, then the sampling
for that pollutant shall be carried out before that
component, if the problem cannot be corrected.
(v). The various valves used to direct the exhaust gases
shall be of a quick-adjustment, quick-acting type.
(vi). Check that the power supply is as per specifications of
the manufacturer and electrical earthling is proper.
(vii). Check that all the accessories as per manufacturer are
available and are functioning properly (The functionality
of oil temperature and RPM sensor).
(viii). Check the span and zero calibration using sample gas
of suitable value for CO as well as HC.
(ix). Check the electrical calibration.
(x). The purge air system is working correctly.
(xi). Check that the sampling system is leak-proof.
(xii). The printer is working correctly and the print out details
are correct.
3.2.3-Free Alcohol (Ethanol) Diesel Test Procedures:
These Procedures Should be Carried Out when the engine is
running as exhaust gases are generated at exhaust stroke and
at the engine’s operating conditions (Temperature, Loads, etc )
(i). Start up the engine and leave it until it reaches its
operating conditions.
(ii). Connect the probe adequately to the end of the exhaust
pipe for a sufficient interval time period.
(iii). Connect the speed sensor properly to the engine
according to the manufacturer specifics.
(iv). Connect the oil temperature sensor to the engine’s crank
case according to the manufacturer specifics .
(v). Notice the exhaust gases values ( HC , CO , NOx ,
Particulates ) through the analyzer’s monitor .
(vi). Notice the engine’s speed value through the speed
sensor monitor.
(vii). Notice the oil temperature sensor reading to avoid oil
vaporization to ensure that the exhaust gases are free
from oil vapors.
(viii). Record your results at the corresponding engine speed
(Idle Speed)
(ix). Repeat the previous steps several times at different
engine speed values ( Step=500 r.p.m ) till engine’s
maximum speed .
(x). Tabulate the results .
(xi). Plot the graphs between the variables (Exhaust gases
values versus the corresponding engine speeds)

ISSN 2277-8616

Mole: 1 Ethanol Mole)
(ii). Start up the engine and leave it until it reaches its
operating conditions.
(iii). Connect the probe adequately to the end of the exhaust
pipe for a sufficient interval time period .
(iv). Connect the speed sensor properly to the engine
according to the manufacturer specifics.
(v). Connect the oil temperature sensor to the engine’s crank
case according to the manufacturer specifics.
(vi). Notice the exhaust gases values (HC, CO, NOx,
Particulates) through the analyzer’s monitor.
(vii). Notice the engine’s speed value through the speed
sensor monitor.
(viii). Notice the oil temperature sensor reading to avoid oil
vaporization to ensure that the exhaust gases are free
from oil vapors.
(ix). Record your results at the corresponding engine speed
(Idle Speed)
(x). Repeat the previous steps several times at different
engine speed values (Step=500 r.p.m. ) till engine’s
maximum speed .
(xi). Tabulate the results.
(xii). Plot the graphs between the variables (Exhaust gases
values versus the corresponding engine speeds) .
3.3Petrol Engine Test:
3.3.1-Test Rig:
 Motorcycle Type & Specifications :

Figure 3. 8 Petrol Motor Cycle 125 CC
Bike Model

DY125-15

Brand

Dayun

Bike Category

Standard

Assemble/Made in

China

3.2.4-Diesel with Alcohol (Ethanol) Test Procedures:
These Procedures Should be Carried Out when the engine is
running as exhaust gases are generated at exhaust stroke and
at the engine’s operating conditions (Temperature, Loads, etc )
(i). Add 10% Alcohol (Ethanol) to the fuel tank (10 Diesel
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Engine
Type
Displacement (cc)
Max Power
Top Speed
Mileage
Cooling
Starting Method
Ignition Type
Oil Capacity
Oil Grade
Gears
Clutch

ISSN 2277-8616

3.10 Speed Sensor
Single Cylinder, 4-Stroke, Air-cooled
121.26
10.0Kw @ 6500rpm (Max Power Converter)
100 KM/H (Approx) (Speed Converter)
60 KM/L (Approx) (Fuel Measure Converter)
Air Cooled
Kick & Electric
CDI
1
20W50
5
Wet Type

3.11 oil temperature sensor

Body
Dimension (LxWxH)
Wheel Base (mm)
Ground Clearance (mm)
Fuel Tank Capacity (L)
Kerb Weight (KG)
Capacity
Max load (KG)
Suspension Front
Suspension Rear
Brake Front
Brake Rear
Wheel Front
Wheel Rear
Tyre Front
Tyre Rear

2000x740x1230
1275
190
14 (Fuel Measure Converter)
120 (Weight Converter)
2 Passengers
150
Telescopic Hydraulic
Mechanical Spring
Disc
Drum
Alloy
Alloy
2.75 – 18
3.25-18

Electricals
Battery
Head Lamp



12V, 7.3Ah
12V 35W/ 35W

Petrol Gas Analyzer ( AGS-200 ) :

3.9 Petrol Exhaust Gas Analyzer

Figure 3. 12 The Petrol Exhaust Gas Analyzer with Full
complementary
Exhaust gas analysis module with infrared rays, to link up to
the PC’s serial port.
Its small size and 12 V D.C power supply mean it can be used
as a portable tool in situations where this is necessary.
Equipped with proprietary software OMNIBUS 800 Brain Bee,
for installation on PC, carries out various operations that help
the operator to fine tune the vehicle’s anti-pollution devices:
 Official Vehicle Inspection Tests & For Blue QualityGuarantee Sticker :
In accordance with Decreto DM/628 and successive circulars,
AGS-200 enables you to carry out the official test in the
vehicle inspection procedure.
 Carburation Curve :
It automatically memorizes the value of the gases at different
engine revolutions and displays the carburation curve.
Particularly recommended for road tests or tests with power
test bench.
 Automatic Diagnosis :
The software compares the gas values and provides the
operator with a list of possible causes of the engine’s poor
functioning.
 Catalytic Converter Efficiency :
The software guides the operator through the test and
provides the catalytic converter’s percentage efficiency each
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gas analysed both before and after the said converter.
 Ouble Lambda Sensor Test :
Using the oscilloscope function it analyses the variations in the
signal and provides an operating efficiency value.
 Heating Efficiency Test :
By memorising the values of the gases for 30 minutes, the
software is able to establish whether the auxiliary starter
elements and temperature elements are working correctly.
















Certifications :
- Conforms to ISO 3930/OIML class 0
- MID 2004/22/CE
- DM 628/96 and successive circulars
- AU 4 (Germany)
- MOT (UK)
- Austria
- PCT-Gosstandart of Russia (Russia)
- BRML (Romania)
- OMH (Hungary)
- Bulgaria
- Czech Republic
- ARAI (India)
Conforms to the MCTCNET communication protocol
Metrological Book included

 Technical Data :
Measuring fields:
CO
from 0 to 9.99 % Res. 0.01
CO2
from 0 to 19.9 % Res. 0.1
HC hexane
from 0 to 13999 ppm Res. 1
O2
from 0 to 24.99 % Res. 0.01
NOx
from 0 to 4999 ppm Res. 10
Lambda
from 0.5 to 2 Res. 0.001
Revs
from 300 to 9990 revs/min Res. 10
Oil Temp
from 20 to 150 °C Res. 1
Measuring gas suction 4 l/min.
Automatic and continuous condensate draining
Semiautomatic tightness test
Automatic flow control
Automatic control of spent O2 sensor
Automatic compensation of ambient pressure from 850 to
1050 mB
Automatic calibration (with sample gas bottle)
Automatic autozero
Heating time to 20 °C 10 minutes.
IR channels response time < 10 s.
O2 response time < 60 s.
RPM and temperature reception via radio or via EOBD socket
(with AD 7100 accessory)
Oil temperature input through PT100, or via wireless radio
EOBD (with AD 7100 accessory)
Serial port link RS 232
Serial network link RS 485
Power supply 11 ÷ 15 Volt DC
Consumption 1.5A
Operating temperature from 5 °C to 40 °C
Dimensions 220 x 140 x 430 mm
Weight 5 K
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3.3.2-Precautions :
(i). The exhaust gas sampling system shall be designed to
enable the measurement of the true mass emissions of
the exhaust.
(ii). The probe shall extract a true sample of the exhaust
gases.
(iii). The system should be free of gas leaks.
(iv). The design and materials shall be such that the system
does not influence the pollutant concentration in the
diluted exhaust gas. Should any component (heat
exchanger, blower, etc.) change the concentration of any
pollutant gas in the diluted gas, then the sampling for that
pollutant shall be carried out before that component, if
the problem cannot be corrected.
(v). The various valves used to direct the exhaust gases shall
be of a quick-adjustment, quick-acting type.
(vi). Check that the power supply is as per specifications of
the manufacturer and electrical ear thing is proper.
(vii). Check that all the accessories as per manufacturer are
available and are functioning properly (The functionality
of oil temperature and RPM sensor).
(viii). Check the span and zero calibration using sample gas of
suitable value for CO as well as HC.
(ix). Check the electrical calibration.
(x). The air charging system is working correctly.
(xi). Check that the sampling system is leak proof.
(xii). The printer is working correctly and the print out details
are correct.
3.3.3-Free Alcohol (Ethanol) Petrol Test Procedures:
These procedures Should be Carried Out when the engine is
running as exhaust gases are generated at exhaust stroke and
at the engine’s operating conditions ( Temperature , Loads ,
etc )
(i). Start up the engine and leave it until it reaches its
operating conditions .
(ii). Connect the probe adequately to the end of the exhaust
pipe for a sufficient interval time period.
(iii). Connect the speed sensor properly to the engine
according to the manufacturer specifics.
(iv). Connect the oil temperature sensor to the engine’s crank
case according to the manufacturer specifics .
(v). Notice the exhaust gases values ( HC , CO , NOx , SOx ,
Particulates ) through the analyser’s monitor .
(vi). Notice the engine’s speed value through the speed
sensor monitor.
(vii). Notice the oil tempreture sensor reading to avoid oil
vaporization to ensure that the exhaust gases are free
from oil vapours.
(viii). Record your results at the corresponding engine speed (
Idle Speed ) .
(ix). Repeat the previous steps several times at different
engine speed values ( Step=500 r.p.m ) till engine’s
maximum speed.
(x). Tabulate the results .
(xi). Plot the graphs between the variables ( Exhaust gases
values versus the corresponding engine speeds ) .
3.3.4-Petrol With Alcohol ( Ethanol ) Test Procedures:
These Procedurse Should be Carried Out when the engine is
running as exhaust gases are generated at exhaust stroke and
at the engine’s operating conditions (Tempreture , Loads , etc)
(i). Add 10% Alcohol ( Ethanol ) to the fuel tank (10 Petrol
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Mole : 1 Ethanol Mole )
(ii). Start up the engine and leave it until it reaches its
operating conditions .
(iii). Connect the probe adequately to the end of the exhaust
pipe for a sufficient interval time period .
(iv). Connect the speed sensor properly to the engine
according to the manufacturer specifics.
(v). Connect the oil tempreture sensor to the engine’s crank
case according to the manufacturer specifics .
(vi). Notice the exhaust gases values ( HC , CO , NOx , Sox ,
Particulates ) through the analyser’s monitor .
(vii). Notice the engine’s speed value through the speed
sensor monitor.
(viii). Notice the oil tempreture sensor reading to avoid oil
vaporization to ensure that the exhaust gases are free
from oil vapours.
(ix). Record your results at the corresponding engine speed (
Idle Speed )
(x). Repeat the previous steps several times at different
engine speed values ( Step=500 r.p.m ) till engine’s
maximum speed .
(xi). Tabulate the results.
(xii). Plot the graphs between the variables (Exhaust gases
values versus the corresponding engine speeds).
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Figure 4.1.2-At starting of that speed petrol with Ethanol has
C3H8 more than without ethanol but that changing when fix
the speed then the mixture reduce it.


CO:

4. Results:
4.1 -Petrol:
1st.Step:

Figure 4.1.3 -At this speed the Ethanol reduces CO Markedly


CO2 :

Figure 4.1.1-petrol engine emissions at 2000 rpm


C3H8 :

Figure 4.1.4-At this speed the Ethanol reduces C

Markedly
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NOx :

Figure 4.1.8-At this speed petrol without Ethanol the CO
increase when fixing the speed, but with ethanol CO
decreased with time.
Figure 4.1.5-With Ethanol at this speed there's almost no
NOX



CO2:

2nd.Step:

Figure4.1.9- At this speed petrol without Ethanol the C
increase when fixing the speed, but with ethanol C
decreased with time.
Figure 4.1.6-With Ethanol at this speed there's almost no
NOX




NOx :

C3H8:

Figure4.1.10-At this speed the Ethanol makes NOX increases
Figure 4.1.7-Like at 2000 rpm, in 3000 rpm at first the mixture
increase C3H8 then reduce it when fix the speed for a while.


3rd.Step:

CO :
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Figure4.1.11 petrol engine emissions at 4000 rpm
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Figure4.1.14-At this speed the Ethanol increases
C
Markedly.

C3H8 :


NOX :

Figure4.1.12-At this speed Ethanol make C3H8 increase.


Figure4.1.15-At this speed the Ethanol increases NOX
Markedly.

CO:

4th.Step:

Figure4.1.13-At this speed, the Ethanol increase CO the most
of the time but it start to decrease the CO near 1 minute.


CO2 :
Figure4.1.16-petrol engine emissions at 5000 rpm


C3H8 :
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4.2-Diesel :
1st.Step:

Figure4.1.17-At this speed the Ethanol decreases C3H8
Markedly.
Figure 4.2.1-diesel engine emissions at 1000 rpm


CO :



C3H8 :

Figure4.1.18-At this speed the Ethanol decreases CO
Markedly.


CO2 :
Figure4.2.2-At this speed the Ethanol decreases C3H8
Markedly.


Figure4.1.19-At this speed the Ethanol increases
C
Markedly.

CO:

Figure 4.2.3-At this speed the Ethanol decreases CO
Markedly.


CO2:
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Figure4.2.4-At this speed CO2 is constant with or without the
Ethanol.


NOX :
Figure4.2.7-At this speed the Ethanol decreases C3H8
Markedly.
 CO:

Figure4.2.5-At this speed the Ethanol decreases NOX
Markedly.
2nd.Step:

Figure4.2.8-At this speed the Ethanol increases CO Markedly.


Figure4.2.9-At this speed the Ethanol increases CO2
Markedly.

Figure4.2.6-diesel engine emissions at 1500 rpm


C3H8:

CO2 :



NOX :
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Figure4.2.10-At this speed the Ethanol decreases NOX
Markedly.
3rd.Step:

Figure4.2.11-diesel engine emissions at 2500 rpm

Conclusions:













Using the water hyacinth as a cellulose biomass would be
a low cost method for ethanol production
The properties of ethanol–diesel blends have a significant
effect on safety, engine performance and durability, and
emissions
The engine performance and pollutant emission of a
commercial SI engine have been investigated by using
ethanol–gasoline blended fuels.
Experimental results indicated that using ethanol–gasoline
blended fuels, the torque output and fuel consumption of
the engine slightly increase; CO and HC emissions
decrease dramatically as a result of the leaning effect
caused by the ethanol addition; and CO2 emission
increases because of the improved combustion.
using ethanol also prevent knock on diesel engine .
Renewable fuel, obtained from vegetable oils or animal
fats.
Low toxicity, in comparison with diesel fuel.
Degrades more rapidly than diesel fuel, minimizing the
environmental consequences of biofuel spills.
Lower emissions of contaminants: carbon monoxide,
particulate matter, polycyclic aromatic hydrocarbons,
aldehydes.
Lower health risk, due to reduced emissions of
carcinogenic substances.
No sulfur dioxide (SO2) emissions for diesel fuel.

ISSN 2277-8616

Higher flash point (1000C minimum).
Ethanol production creates jobs in rural areas where
employment opportunities are needed. According to the
Renewable Fuels Association, ethanol production in 2015
led to the addition of nearly 86,000 direct jobs across the
country, $44 billion to the gross domestic product, and $24
billion in household income.

Summary:
A biofuel is a fuel that is produced through contemporary
biological processes, such as agriculture and anaerobic
digestion, rather than a fuel produced by geological processes
such as those involved in the formation of fossil fuels, such as
coal and petroleum, from prehistoric biological matter. Biofuels
can be derived directly from plants, or indirectly from
agricultural, commercial, domestic, and/or industrial wastes.
Renewable biofuels generally involve contemporary carbon
fixation, such as those that occur in plants or microalgae
through the process of photosynthesis. Other renewable
biofuels are made through the use or conversion of biomass
(referring to recently living organisms, most often referring to
plants or plant-derived materials). This biomass can be
converted to convenient energy-containing substances in three
different ways: thermal conversion, chemical conversion, and
biochemical conversion. This biomass conversion can result in
fuel in solid, liquid, or gas form. This new biomass can also be
used directly for biofuels. Bioethanol is an alcohol made by
fermentation, mostly from carbohydrates produced in sugar or
starch crops such as corn, sugarcane, or sweet sorghum.
Cellulosic biomass, derived from non-food sources, such as
trees and grasses, is also being developed as a feedstock for
ethanol production. Ethanol can be used as a fuel for vehicles
in its pure form, but it is usually used as a gasoline additive to
increase octane and improve vehicle emissions. Bioethanol is
widely used in the USA and in Brazil. Current plant design
does not provide for converting the lignin portion of plant raw
materials to fuel components by fermentation. In 2010,
worldwide biofuel production reached 105 billion liters (28
billion gallons US), up 17% from 2009,and biofuels provided
2.7% of the world's fuels for road transport. Global ethanol fuel
production reached 86 billion liters (23 billion gallons US) in
2010, with the United States and Brazil as the world's top
producers, accounting together for about 90% of global
production. The world's largest biodiesel producer is the
European Union, accounting for 53% of all biodiesel
production in 2010. As of 2011, mandates for blending biofuels
exist in 31 countries at the national level and in 29 states or
provinces. The International Energy Agency has a goal for
biofuels to meet more than a quarter of world demand for
transportation fuels by 2050 to reduce dependence on
petroleum and coal. The production of biofuels also led into a
flourishing automotive industry, where by 2010, 79% of all cars
produced in Brazil were made with a hybrid fuel system of
bioethanol and gasoline. There are various social, economic,
environmental and technical issues relating to biofuels
production and use, which have been debated in the popular
media and scientific journals. These include: the effect of
moderating oil prices, the "food vs fuel" debate, poverty
reduction potential, carbon emissions levels, sustainable
biofuel production, deforestation and soil erosion, loss of
biodiversity, impact on water resources, rural social exclusion
and injustice, shantytown migration, rural unskilled
unemployment, and nitrogen dioxide (NO2) emissions.
Biologically produced alcohols, most commonly ethanol, and
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less commonly propanol and butanol, are produced by the
action of microorganisms and enzymes through the
fermentation of sugars or starches (easiest), or cellulose
(which is more difficult). Bio butanol (also called bio gasoline)
is often claimed to provide a direct replacement for gasoline,
because it can be used directly in a gasoline engine. Ethanol
fuel is the most common biofuel worldwide, particularly in
Brazil. Alcohol fuels are produced by fermentation of sugars
derived from wheat, corn, sugar beets, sugar cane, molasses
and any sugar or starch from which alcoholic beverages such
as whiskey, can be made (such as potato and fruit waste,
etc.). The ethanol production methods used are enzyme
digestion (to release sugars from stored starches),
fermentation of the sugars, distillation and drying. The
distillation process requires significant energy input for heat
(sometimes unsustainable natural gas fossil fuel, but cellulosic
biomass such as bagasse, the waste left after sugar cane is
pressed to extract its juice, is the most common fuel in Brazil,
while pellets, wood chips and also waste heat are more
common in Europe) Waste steam fuels ethanol factory– where
waste heat from the factories also is used in the district
heating grid. Ethanol can be used in petrol engines as a
replacement for gasoline; it can be mixed with gasoline to any
percentage. Most existing car petrol engines can run on
blends of up to 15% bioethanol with petroleum/gasoline.
Ethanol has a smaller energy density than that of gasoline;
this means it takes more fuel (volume and mass) to produce
the same amount of work. An advantage of ethanol
(CH3CH2OH) is that it has a higher octane rating than
ethanol-free gasoline available at roadside gas stations, which
allows an increase of an engine's compression ratio for
increased thermal efficiency. In high-altitude (thin air)
locations, some states mandate a mix of gasoline and ethanol
as a winter oxidizer to reduce atmospheric pollution emissions.
Ethanol is also used to fuel bioethanol fireplaces. As they do
not require a chimney and are "flue less", bioethanol fires are
extremely useful for newly built homes and apartments without
a flue. The downsides to these fireplaces is that their heat
output is slightly less than electric heat or gas fires, and
precautions must be taken to avoid carbon monoxide
poisoning. Corn-to-ethanol and other food stocks has led to
the development of cellulosic ethanol. According to a joint
research agenda conducted through the US Department of
Energy, the fossil energy ratios (FER) for cellulosic ethanol,
corn ethanol, and gasoline are 10.3, 1.36, and 0.81,
respectively. Ethanol has roughly one-third lower energy
content per unit of volume compared to gasoline. This is partly
counteracted by the better efficiency when using ethanol (in a
long-term test of more than 2.1 million km, the BEST project
found FFV vehicles to be 1-26 % more energy efficient than
petrol cars, but the volumetric consumption increases by
approximately 30%, so more fuel stops are required). With
current subsidies, ethanol fuel is slightly cheaper per distance
traveled all over the world & particularly in the USA .
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