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Abstract— As the petroleum based fuels are
obtained from limited reserves it is an urgent need to
promote use of alternative fuel. Biodiesel has been
used as a renewable and potensial fuel in diesel
engines. A t the same time, in order to reduce the
green house gases net production research is
analyzing alternative resources, such as bio-derived
fuels. Review of literature suggests biodiesel as a
good alternate to diesel suffering with a drawback of
an increase in nitrous oxide (NOyx) emissions
because biodiesel contains fuel nitrogen that leads
to formation of NO, NO, during combustion. The use
of vegetable oil as a fuel in diesel engines causes
some problems due to their high viscosity compared
with conventional diesel fuel. The present study
covers the various aspects of biodiesels fuel derived
from crude Roselle oil and performance emissions
study on four stroke compression ignition engine.
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I. INTRODUCTION (SIzE 10 & BOLD)

The Fuel which is produced from domestic,
renewable resources is called as bio-diesel. In the
last fifteen years the atmospheric pollution problem
has become one of the most important topics of
debate in the international milieu. role is played by
the internal combustion engines, wide research
efforts are being made aiming either to achieve
higher engine efficiencies, or to better exploit
alternative fuel sources.

Compression ignition engine are preferred prime
movers due to excellent drivability and higher
thermal efficiency. Despite their advantages they
produce higher levels of NOx and smoke emissions
which will more harmful to human health. Hence
stringent emission norms have been imposed. In
order to meet the emission norms and also the fast
depletion of petroleum oil reserves lead to the
research for alternative fuels for diesel engines.
Biodiesel from vegetable oils are alternative to
diesel fuel for diesel engines. The use of biodiesel in
diesel engines does not require any engine
modification. Biodiesel gives considerably lower

emissions of PM, carbon monoxide (CO) and
hydrocarbon (HC) without any fuel consumption or
engine performance penalties. Many researchers
have found that with biodiesel fueled engine
produces higher NOx emissions compared to diesel.
To achieve reductions in NOx emissions, exhaust
gas recirculation (EGR) can be used with biodiesel
in the diesel engines. EGR is an effective technique
of reducing NOx emissions from the diesel engine
exhaust [1-4]. Controlling the NOx emissions
primarily ~ requires reduction of in-cylinder
temperatures.

Mostly all the diesel engines have high thermal
efficiencies because of their high compression ratio
and lean air-fuel operation. The high compression
ratio produces the high temperatures required to
achieve auto ignition and the resulting high
expansion ratio makes the engine discharge less
thermal energy in the exhaust. Due to lean air-fuel
mixture, extra oxygen in the cylinders is present to
facilitate complete combustion. Increasing diesel
consumption increases the pollutant that pollutes the
atmospheric air. Thus good efforts are being made to
reduce the pollutants emitted from the exhaust
system without loss of power and fuel consumption.
Recent concern over development in automotive
technology is the low environmental impact. In fact,
partial recirculation of exhaust gas, which is not a
new technique, has recently become essential, in
combination with other techniques for attaining
lower emission levels.

Several reasons can be used to explain for this
interest.

e The proposal of the future Bharat Stages
directive establishes separate and even more
stringent limits for NOX emissions.

e The reductions in NOX emissions have
probably become the most difficult target to
attain, owing to the associated reverse effect of
other recently used techniques, such as high
supercharging, an improved mixing process by
more efficient injection systems etc.

e The development of a new generation of
exhaust gas recirculation (EGR) valves and
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improvements in electronic controls allow a MAKE . KIRLOSKAR
better EGR accuracy and shorter response time TYPE OF IGNITION : COMPRESSION IGNITION
in transient conditions. NO. OF CYLINDERS 101
In order to meet future emission standards, EGR DYNAMOMETER SPECIFICATIONS
must be done over wider range of engine operation, TYPE : ROPE BRAKE
and heavier EGR rate will be needed. Thus, using a Diameter of brake drum  : 300mm
specific device to expand EGR area is necessary. In Diameter of rope - 12mm
this study, the venturi type EGR system was selected, Effective radius of brake drums  : 157.5mm
because it is rather effective for expanding the EGR
range. The present study covers the various aspects B. Properties of Oil:
of biodiesels fuel derived from crude Roselle oil and
performance emissions study on four stroke Flash and Fire Point Test:

compression ignition engine. The seed contains 18%

oil.
» f .
e . ‘ 1 56 63

Diesel 0 Rl
2 Biodiesel 0 R 130 140
Tablel. Flash and Fire points of Diesel and Bio-
diesel

Calorific

Value

(KJ/kg- 42500 26900 41720 40940 40160 39380
k)
Specific Gravity:

Table2. Specific gravity of Crude oil and Diesel

CALORIFIC VALUE:
Table3. Calorific values of Crude oil and Diesel

Fig.1 Roselle (Hibiscus sabdariffa L.) seeds and crop Specific 083 091 07141
gravity ' ' '
Il. STEPS IN THE PRODUCTION OF
BIODIESEL
1. Purification I11. TESTING PROCEDURE
2. Neutralization of free fatty acids The engine was a computerized single cylinder four
3. Transesterification stroke, naturally aspirated direct injection and water
cooled diesel engine. The specifications of the test
A. Specifications of Engine engine are given in below. In order to determine the
BP :5HP engine torque, the shaft of the test engine was
SPEED : 1500 RPM coupled to an electric dynamometer, which was
BORE : 80MM loaded by an electric resistance. A strain load sensor
STROKE :110Mm was employed to determine the load on the
COMPRESSION RATIO :16.5:1 dynamometer.
ORIFICE DIAMETER : 20MMm
METHOD OF START : CRANK START
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The engine speed was measured by an
electromagnetic speed sensor installed on the
dynamometer. The engine was equipped with an
orifice meter connected to an inclined manometer to
measure mass flow rate of the intake air. The
temperatures of air inlet, cooling water engine inlet,
cooling water engine outlet, water exchanger inlet,
water exchanger outlet, exhaust gas engine outlet
and exhaust gas exchanger outlet were measured by
K type thermocouples. The engine and the
dynamometer were interfaced to a control panel
which is connected to a computer. This engine was
used for evaluating the performance characteristics
of diesel blends and exhaust gas analysis with EGR
technique.

The first stage of experiments was performed with
pure diesel at different loads from no-load to full
load and at constant speed. After that, in the second
stage of experiments was conducted diesel with 1so
propyl alcohol (at different compositions) at
different loads from no-load to full load and at
constant speed. The third stage of experiments was
conducted using blends of diesel (5% isopropyl)
with exhaust gas recirculation (at different
compositions) at different loads from no-load to full
load and at constant speed. Engine Lab view Soft
was used for recording the test parameters such as
fuel flow rate, temperatures, air flow rate, load etc,
and for calculating the engine performance
characteristics such as, brake thermal efficiency,
brake specific fuel consumption and volumetric
efficiency. The ratio of experimental values of the
engine performance parameters obtained compared
with pure diesel values in graphic mode.

IVV.RESULS AND DISCUSSIONS

Brake Power vs Mechanical Efficiency
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Fig:2. Brake power vs. Mechanical efficiency

Mechanical efficiency for the all the blends is
greater then the Diesel as the Fictional power is less
for the blends. Mechanical Efficiency for B5, B10 is
more then other blends

Brake Power vs Brake Thermal Efficiency
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Brake Power vs Brake Specific Fuel Consumption
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Fig:3. Brake power Vs. Brake specific fule
consumption

Brake specific fuel consumption is decreases in
blended fuels. In B5 fuel the BSFC is lower than the
diesel by the percentage 17.5%.

Fig.1. Brake power Vs. Brake thermal efficiency

The maximum brake thermal efficiency for B5
(39.25%) was higher than that of diesel. The brake
thermal efficiency increased in 6.64% compared
with diesel.

Brake Power vs Indicated Specific fuel Consumption
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Fig:4. Brake power Vs ISFC

At full load ISFC of diesel is 0.162395kg/kW-hr and
for B5 are 0.147971kg/kW-hr. The ISFC of bio-
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diesel is increases up to 8.88% as compared with
diesel at full load condition. ISFC for the B10 is

slightly greater then the Diesel and other blends.
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Brake Power vs Volumetric Efficciency
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Fig:5. Brake power vs Volumetric efficiency.

The maximum smoke density recorded for the diesel
was 79.6HSU, 72.104HSU for B5, 47.53HSU for
10, 61.17HSU for B15 and 47.53HSU for B20 at
maximum load.

A. Performance by using Ignition Improver Iso
Propyl Alchohol:

Brake power vs Brake Thermal Efficiency
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It is observed diesel contains 78.94% at full load, in
case of B5 at full load 60.35%.therfore the
decreasing in volumetric efficiency by 23.54% while
using B5. As the temperature of cylinder increases
air intake will decreases.
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Fig:8. Brakepower vs Brake Thermal Efficiency

The maximum brake thermal efficiency for
B5D93IP2 (41.86%) was higher than that of B5 and
diesel. The brake thermal efficiency increased in
6.64%, 26.75% compared with B5 and diesel. By
using Ignition Improver Viscosity of the fuel
decreases and there is an increasing in Oxygen.

Brake Power vs MechanicalEfficiency
80

70

Fig:6. Brake power vs Air fuel ratio

AJF for diesel is 23.66, where as in case of B5 21.79
from that it is observed decrease in A/F was
negligible 7.90% compare with diesel at full load
condition. As the load increases Fuel required is
more because of this A/F decreases.
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Fig:7. Brake power Vs. HSU
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Fig:9. Brakepower vs Mechanical efficiency
At full load diesel contains 63.31%, 66.00% for
B5D94IP1, 69.55% for B5SD93IP2 and 66.00% for
B5D921P3.As the friction power is less Mechanical
power is increased.
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iee . Brake power vs Air Fuel Rati
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Fig:10. Brake power Vs BSFC Fig:13. Brake Power Vs Air Fuel Ratio
Brake specific fuel consumption is decreases in
blended fuels with added ignition improver. In
B5D931P2 fuel the BSFC is lower than the B5 and
diesel .The decreased in BSFC in 6.23% and

A/F for diesel contains 23.66, B5 contains 21.79,
and B5D941P1contains 19.43, B5D93IP2 contains
20.39 and B5D92IP3 contains 18.07 at full load.
From the graphs observed that decreasing up to

0
19.61%. 13.82% compare with optimum blend B5.
Brake power vs Indicated Specific Fuel Consumption V CONC LUS I ON

g e  The maximum brake thermal efficiency for B5
g 02 1 (39.25%) was higher than that of diesel.

% 01 = e s e The brake thermal efficiency increased in
s B5% 10mi 6.64% compared with diesel.

:f; —+—D100% e Brake specific fuel consumption is decreases in
g oo = blended fuels. In B5 fuel the BSFC is lower
z , than the diesel by the percentage 17.5%.

e Y Brakerowaaw) e Significant reductions were obtained in smoke

level. Smoke level was decreased by 9.37%,
with B5 compared to diesel at maximum load

Fig:11. Brake power Vs ISFC of the engine.

The ISFC of BSD93IP2 is decreased up to 12.08% e The maximum brake thermal efficiency for
as compared with diesel at full load condition. B5D93IP2 (41.86%) was higher than that of
B5 and diesel. The brake thermal efficiency
Brake power vs Volumatric Efficiency increased in 6.64%, 26.75% compared with B5
" and diesel.

E j‘; D e Brake specific fuel consumption is decreases in
% w — i R blended fuels with added ignition improver. In
S| ® S . . e 10m B5D931P2 fuel the BSFC is lower than the B5
H e and diesel .The decreased in BSFC in 6.23%

3 . s and 19.61%.
K e The marginal increases in smoke densities
0 097 L84 201 38 compared with B5 and diesel .The increment
Brake Potwer (KW) was in the order of 0% and 9.413%

respectively.
Fig:12. Brake power Vs Volumetric Efficiency e B5 is the optimal Blend when compared to

Diesel .By wusing the Ignition Improver
B5D93IP2 is the best Blend for our project
which have less BSFC and more BTE.

Volumetric efficiency decrease because of
increasing in temperature of the cylinder. As
ignition improver is added combustion process is
increase because of this the temperature of the
cylinder is increased this leads to decrease in
Volumetric efficiency then the optimal blend.

ISSN: 2231-5381 http://www.ijettjournal.org Page 177




International Journal of Engineering Trends and Technology (IJETT) — Volume-43 Number-3 -January 2017

REFERENCES

1

[1]
(2]

(3]
(4]

(5]

(6]

[’

(8]

[]

[10]

[11]

[12]

[13]

ISSN: 2231-5381

JS. Sasaki, D. Sawada, T. Ueda, H. Sami, Effect of EGR on
direct injection gasoline engine, JSAE Rev. 19 (1998) 223—
228.

W.-K. Chen, Linear Networks and Systems. Belmont, Calif.:
Wadsworth, pp. 123-135, 1993. (Book style)

H. Poor, “A Hypertext History of Multiuser Dimensions,”
MUD  History,  http://www.ccs.neu.edu/home/pb/mud-
history.html. 1986. (URL link *include year)

K. Elissa, “An Overview of Decision Theory," unpublished.
(Unplublished manuscript)

R. Nicole, "The Last Word on Decision Theory," J.
Computer Vision, submitted for publication. (Pending
publication)

C. J. Kaufman, Rocky Mountain Research Laboratories,
Boulder, Colo., personal communication, 1992. (Personal
communication)

D.S. Coming and O.G. Staadt, "Velocity-Aligned Discrete
Oriented Polytopes for Dynamic Collision Detection," IEEE
Trans.  Visualization and  Computer  Graphics,
vol. 14, no. 1, pp. 1-12, Jan/Feb 2008,
doi:10.1109/TVCG.2007.70405. (IEEE Transactions )

S.P. Bingulac, “On the Compatibility of Adaptive
Controllers,” Proc. Fourth Ann. Allerton Conf. Circuits and
Systems Theory, pp. 8-16, 1994. (Conference proceedings)
H. Goto, Y. Hasegawa, and M. Tanaka, “Efficient
Scheduling  Focusing on the Duality of MPL
Representation,” Proc. IEEE Symp. Computational
Intelligence in Scheduling (SCIS *07), pp. 57-64, Apr. 2007,
doi:10.1109/SCIS.2007.367670. (Conference proceedings)

J. Williams, “Narrow-Band Analyzer,” PhD dissertation, Dept.

of Electrical Eng., Harvard Univ., Cambridge, Mass., 1993.
(Thesis or dissertation)

E.E. Reber, R.L. Michell, and C.J. Carter, “Oxygen
Absorption in the Earth’s Atmosphere,” Technical Report
TR-0200 (420-46)-3, Aerospace Corp., Los Angeles, Calif.,
Nov. 1988. (Technical report with report number)

L. Hubert and P. Arabie, “Comparing Partitions,” J.
Classification, vol. 2, no. 4, pp. 193-218, Apr. 1985.
(Journal or magazine citation)

RJ. Vidmar, “On the Use of Atmospheric Plasmas as
Electromagnetic Reflectors,” IEEE Trans. Plasma Science, vol.
21, no. 3, pp. 876-880, available at
http:/Amww.halcyon.com/pub/journals/21ps03-vidmar, Aug. 1992.
(URL for Transaction, journal, or magzine)

J.M.P. Martinez, R.B. Llavori, M.J.A. Cabo, and T.B.
Pedersen, "Integrating Data Warehouses with Web Data: A
Survey," IEEE Trans. Knowledge and Data Eng., preprint,
21 Dec. 2007, doi:10.1109/TKDE.2007.190746.(PrePrint)

http://www.ijettjournal.org

Page 178



