bettydedy

by Bettydedy Bettydedy

Submission date: 01-May-2023 02:59PM (UTC+0700)
Submission ID: 2080742616

File name: prosiding_SRCM-Betty.pdf (962.04K)
Word count: 2725

Character count: 14296



EP Conference Series: Earth and Environmental Science

PAPER - OPEN ACCESS You may also like

Numerical Comparison of B20 Biodiesel and @iy o7 56e svrinesized under
. . lemperature and pressure

Petroleum Diesel in terms of Performance, LV Karmsaua; 44 Magraiscnym A

Combustion, and Emission at Constant Speed Y ement inthe periomance of

rouba blended diesel fuel using Di-
| Ether and Di-Methyl Carbonate as

To cite this article: Betty Ariani and Dedy Wahyudi 2022 IOF Conf. Ser.: Earth Environ. Sci. 1095 addifives in a CRDI engine
012018 V Mathan Raj, Abhinav Chaitanya and
h Thakur

- High-Performance Ultrathin Solid Oxide

Fuel Cells for Low-Temperature Operation
Hong Huanq:ﬁfum\ Nakamura,
View the article online for updates and enhancements. Peichen Su elal.

ECS Toyota Young Investigator Fellowship #C$ TovoTA

For young professionals and scholars pursuing research in batteries,
fuel cells and hydrogen, and future sustainable technologies.

@ Application deadline: January 31, 2023 Learn more. Apply lodayl

This content was downloaded from IP address 103.114.35.6 on 03/01/2023 at 01:32




The 2nd Conference of Sustainability and Resilience of Coastal Management 10P Publishing

I0OP Conf. Series: Earth and Environmental Science 1095 (2022) 012018 doi:10.1088/1755-1315/1095/1/012018

Numerical Comparison of B20 Biodiesel and Petroleum Diesel

in terms of Performance, Combustion, and Emission at
Constant Speed

Betty Ariani, Dedy Wahyudi
Naval Architecture, Faculty of Engineering, Universitas Muhammadiyah Surabaya

Betty.ariani(@gmail.com

Abstract. To achieve energy efficiency and emission reduction in the shipping sector use of
alternative marine fuel is one of the programs implemented. This study on alternative fuels is an
active response to increasingly stringent emission regulations and the limited supply of fossil
fuels. In addition, an operational fbalsibilitl udy is an important thing. The method used in this
research is computational fluid dynels to see how the engine performance, combustion, and
emissions when using laiesel B20 at a constant speed of 2200 Rpm compared to when using
petroleum diesel. Frmthc results of the numerical comparison study, the use of B20 compared
to petroleum diesel, there was an increase in engine performance the level of fuel consumption
was higher. The use of B20 causes CO and UHC emissions to decrease while NOx increases
compared to petroleum diesel.
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1. Introduction

Using diesel engines is becoming increasingly popular because of its advantages, like better
brake thermal efficiency and high output power, relatively lower fuel consumption level§fand quite
acceptable reliability. The role of diesel engines in the shipping sector is also very dominant &e to their
better efficiency compared to gasoline engines. However, diesel engines still have problems, namely
emissions and their availability which continues to decrease. The shipping sector has been one of the
contributors to emissions that cause air pollution [1] reported by Bows-Larkin [2] that the shipping
sector has contributed 2-3% of global gas emissions.

Emissions produced by marine transportation activities include Nitrogen Oxide (NOx), Sulfur
Oxide (SOx), Carbon Monoxide (CO), Carbon dioxide (CO2), and particulate emissions have a local
and global impact. The local effect is for various health problems such as luf) heart, cancer,
pneumonia. The global impact is causing global warming and climate change. The International
Maritime Organization (IMO) is one of the institutions under the United Nations that the authority to
regulate maritime safety, shipping security, and prevention of marine pollution from ship operations. %
of global emissions [3].
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According to this scenario [4] is expected to triple by 2050, NOX and SOX emissions by 15% (19
million tonnes) and 13% (10.2 million tonnes) respectively, of global emissions if no control measures
are in place. IMO issued Marpol Annex VI, to overcome this. One of the rules is to reduce the sulfur
emission level from 3.5% to only 0.5% and effective from January 1, 2020. Meanwhile, the regulation
of NOx emissions is regulated through Tier II and Tier III and has been valid since January 2016

In addition to the emission factor, the availability of fossil fuels is dwindling, and their price
is increasing cause the use of renewable energy to become increasingly popular [5]. [6]. Biodiesel is
widely known as a vegetable oil fuel with the chemical name methyl ester until now is predicted as a
candidate to replace diesel fuel [7]. The process aims to reduce the viscosity of oil and oxygen occurs
because the transesterification process can convert large and branched molecules into smaller bio-oil
structures and have straight chains.This straight{fhin structure and small molecules are needed §id
suitable for diesel engine combustion. The use of biodiesel in compression engines can reduce tlfj)
formation of sulfur oxides (SO2), carbon monoxide (CO), hydrocarbons (HC), and smoke emission is
due to the low sulfur, aromatic content, and the mence of oxygen compounds in biodiesel. In addition,
biodiesel has other advantages because of its relatively high cetane value when compared to
conventional diesel fuel [8], [9]

Ekrem Buyukayya [10] conducted an experimental study on rapeseed oil of 5%. 20%. and
70% against standard diesel fuel and found that engine performance increased and emissions were lower,
the percentage of 20% gave optimal results but the advanced study still needed to reduce NOx. Several
other researchers [11]-[14] stated that the ox§Eition in biodiesel during storage influences the properties
anfEharacteristics of biodiesel while it was an increase in the level of fuel consumption and a decrease
in emissions when compared to using diesel fuel standards

The study conducted in this research is a numerical {E}dy to compare how the effect of using
ASTM D6751 (Biodiesel), and ASTM D975 (Petro Diesel) at a constant speed of 2200 Rpm on the
performance. combustion, and emissions of a single-cylinder diesel engine.

2. Material & Methode

The workflow of this research begins wih determining the model in which the data engine specification
and fuel properties used can be seen in the following table:

Table 1. Engine Baseline [15]
Engine (four stroke cycle)

TF 85 MH

cylinder
Combustion system

1
Direct injection

Bore x stroke 85 x 87 mm
Displacement 493 cc
Compression ratio 18:1
Max engine at full speed 2200
Continuous power output 7.5 kw
Specific fuel consumption 171 gr/hph
Table 2. Fuel Properties [16]
Property ASTM D975 ASTM D6751
Petro Diesel Biodiesel
Density at 40° (g/cm?) 0,834 0,85-090
Spesific Gravity at 40°C 0.851 0.88
Flash Point ("C) 60 - 80 100 - 170
Kinematic Viscosity, 40°C 25 19-6
lodine Value (g/100 g oil) 3830 -
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Acid Value (mg KOH/g oil) 0,34 0.8 (max)
Calorific Value (Kj/Kg) 42000 -

The process is to model the combustion chamber and injection system on solid work then the results are
exported to Ansys. In addition, the engine data input and setting of the fuel spray direction are also
carried out.

T EEs#

| >

Fig.1. Modelling process in solid work

The process is geshing or forming into smaller cells for the calculation process with the Ansys Forte
solver to start. The calculation begins by determining the fuel to be used, determining the injection
timing and the mass of the fuel-injected, determining the boundary conditions and the direction of the
piston motion, determining the initial and gas mixture. The simulation control process includes
determining the crank angle to display, the running process produces graphic visualization, while the
rendering process will produce contour output such as displaying pressure, temperature, and velocity
visualizations

(a§ (b)
Fig.2. Setting of Crank Angle (a) and Contour (b)
3. Result & Discussion
From the results of running numerical simulations, we got how to compare the charaggristics, ﬂ

performance, and emissions of the single-cylinder engine Yanmar TF 85 MHi when using ASTM D975
Petro Diesel and ASTM D6751 Biodiesel at a speed of 2200 RPM
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Table 3. Comparison of performance and combustion values

Cylinder Index ASTM D975 ASTM D6751
Petro Diesel Biodiesel
Gross Indicated Power (kW) 7,589 7,685
IMEP (Mpa) 0,851 0.861
Fuel Mass (gr/cycle) 5,885 6,14
Gross ISFC (g/kW-h) 511.16 527.73
Combustion Eff 308 2997
Thermal Eff 1568 15.1
Max Pressure (Mpa) 139 139
Total Chemical Heat Release(J) 8155 8274

In table 3 the comparison by changing petrodiesel to biodiesel B20 increase?ﬁ% and 1.17% in power
and IMEP was not too significant. Research con@@ted by [10], where at higher speeds, the torque
delivered with B@gfhel is on average about 2 Nm than the torque produced by diesel fuel. The use of
biodiesel causes an increase in fuel consumption rates of up to 3.2% compared to petrodiesel. Most
researchers [16]-[19] agreed that engines require more fuel to achieve the same power when using diggel
fuel. In addition, lower heating in biodiesel makes the engine consume more fuel to compensate. The
higher density of biodiesel causes a higher mass injection for the same volume [20]

150 - 150
140 -
130 130
120
110 4 110
T 100
B a0
@ 90 =
5
& 70 3
2 60 - x
=, 50
2 so0

a0 | |
a0
20 -

=30 -20 =10 o 10 20 30 40 50
Crank Angle (deg)

1
Fig.3. Ecylinder Pressure and Heat Release rate
In the graphical of cylinder pressure, there is no significant difference between petrodiesel and biodiesel,
with a maximum pressure value of 139 bar. However, for HRR, there is a slight difference where the
peak heat increases by 1.45% and the ignition delay value slightly late compared to petrodiesel. One of
the causes is because the flashpoint of biodiesel is higher.
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Fig.4 UHC and Nox emission

Carbon monoxide is a dangerous gas produced from an incomplete composition. CO emissions have
decreased, in line with what was conveyed by [21] that one oft?actors causing the decrease in CO is
the higher oxygen content that improves combustion quality. On the other hand, the NOx emission
increased by 18.75%, similar to that conveyed by Biodiesel, which generally produces NOX is slightly
higher in emissions petroleum-based diesel as reported by many researchers. Murillo et al. recorded an
increase of up to 16% when tested with recycled oil biodiesel in marine engines[21].

4. Conclussion

In terms of performance, the use of biodiesel at a high engine speed of 2200 rpm causes an[Ej@rease in
powerof 1,27 % and 1,17 % in IMEP, higher bmiese] density, and lower temperature causes an increase
in fuel consumption which is higher by 3,2% to achieve the same power output. There is no significant
increase in-cylinder pressure, the use of biodiesel causes CO and UHC emissions to decrease while NOx
increases 18,75% compared to petroleum diesel

5. Acknowledgement

We would like to thank the PP Muhammadiyah Diktilitbang Council for funding research through the
RISETMU Batch V grant, Universitas Muhammadiyah Surabaya, and all colleagues who have assisted
in the completion of this research.

References

[1] C. Y. Lin, “Strategies for promoting biodiesel use in marine vessels,” Mar. Policy, vol. 40, no.
1, 2013, doi: 10.1016/j.marpol.2013.01.003.

[2] A. Bows-Larkin, S. Mander, P. Gilbert, M. Traut, C. Walsh, and K. Anderson, “High Seas,
High Stakes: High Seas Project Final Report,” Tyndall Cent. Clim. Chang. Res., 2014.

[3] C. W. Mohd Noor, M. M. Noor, and R. Mamat, “Biodiesel as alternative fuel for marine diesel
engine applications: A review,” Renewable and Sustainable Energy Reviews, vol. 94. 2018,
doi: 10.1016/j.rser.2018.05.031.

[4] E. Sadeghinezhad, S. N. Kazi, A. Badarudin, C. S. Oon, M. N. M. Zubir, and M. Mehrali, “A
comprehensive review of bio-diesel as altemative fuel for compression ignition engines,”
Renewable and Sustainable Energy Reviews, vol. 28. 2013, doi: 10.1016/).rser.2013.08.003.

[5] M. M. Maghanaki, B. Ghobadian, G. Najafi, and R. J. Galogah, “Potential of biogas production
in Iran,” Renewable and Sustainable Energy Reviews, vol. 28. 2013, doi:
10.1016/j.rser.2013.08.021.




The 2nd Conference of Sustainability and Resilience of Coastal Management 10P Publishing

1OP Conf. Series: Earth and Environmental Science 1095 (2022) 012018 doi:10.1088/1755-1315/1095/1/012018

(6]

(7]
(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

(20]

(21]

O. M. Ali, R. Mamat, and C. K. M. Faizal, “Review of the effects of additives on biodiesel
properties, performance, and emission features,” in Journal of Renewable and Sustainable
Energy, 2013, vol. 5, no. 1, doi: 10.1063/1.4792846.

A. Demirbas, “Progress and recent trends in biofuels,” Progress in Energy and Combustion
Science, vol. 33, no. 1. 2007, doi: 10.1016/j.pecs.2006.06.001.

F. Lujaji, A. Bereczky, L. Janosi, C. Novak, and M. Mbarawa, “Cetane number and thermal
properties of vegetable oil, biodiesel, 1-butanol and diesel blends,” J. Therm. Anal. Calorim.,
vol. 102, no. 3, 2010, doi: 10.1007/s10973-010-0733-9.

M. Gumus, “A comprehensive experimental investigation of combustion and heat release
characteristics of a biodiesel (hazelnut kernel oil methyl ester) fueled direct injection
compression ignition engine,” Fuel, vol. 89, no. 10,2010, doi: 10.1016/j.fuel.2010.01.035.

E. Buyukkaya, “Effects of biodiesel on a di diesel engine performance, emission and
combustion characteristics,” Fuel, vol. 89, no. 10, 2010, doi: 10.1016/j.fuel.2010.05.034.

A. Monyem, J. H. Van Gerpen, and M. Canakci, “The effect of timing and oxidation on
emissions from biodiesel-fueled engines,” Trans. Am. Soc. Agric. Eng., vol. 44, no. 1, 2001,
doi: 10.13031/2013.2301.

M. P. Dorado, E. Ballesteros, J. M. Arnal, J. Gomez, and F. I. Lopez, “Exhaust emissions from
a Diesel engine fueled with transesterified waste olive oil,” Fuel, vol. 82, no. 11, 2003, doi:
10.1016/S0016-2361(03)00034-6.

S. Puhan, N. Vedaraman, G. Sankaranarayanan, and B. V. B. Ram, “Performance and emission
study of Mahua oil (madhuca indica oil) ethyl ester in a 4-stroke natural aspirated direct
injection diesel engine,” Renew. Energy, vol. 30, no. 8, 2003, doi:
10.1016/j.renene.2004.09.010.

C. Kaplan, R. Arslan, and A. Stirmen, “Performance characteristics of sunflower methyl esters
as biodiesel,” Energy Sources, Part A Recover. Util. Environ. Eff., vol. 28, no. 8, 2006, doi:
10.1080/009083190523415.

B. Ariani, I. M. Ariana, and A. Z. M. Fathallah, “Experimental investigation on natural gas
injection to minimize abnormal combustion and methane slip in the diesel-natural gas dual fuel
engine at low load,” Int. Rev. Mech. Eng., vol. 14, no. 9, 2020, doi:
10.15866/ireme.v14i9.19821.

D. K. Ramesha, A. S. Bangari, C. P. Rathod, and C. R. Samartha, “Experimental Investigation
Of Biogas-Biodiesel Dual Fuel Combustion In A Diesel Engine,” J. Middle Eur. Constr. Des.
Cars, vol. 13, no. 1, 2015, doi: 10.1515/mecdc-2015-0003.

H. C. Ong, H. H. Masjuki, T. M. [. Mahlia, A. 8. Silitonga, W. T. Chong, and T. Yusaf,
“Engine performance and emissions using Jatropha curcas, Ceiba pentandra and Calophyllum
inophyllum biodiesel in a CI diesel engine,” Energy, vol. 69, 2014, doi:
10.1016/j.energy.2014.03.035.

B. Gokalp, E. Buyukkaya, and H. S. Soyhan, “Performance and emissions of a diesel tractor
engine fueled with marine diesel and soybean methyl ester,” Biomass and Bioenergy, vol. 35,
no. 8, 2011, doi: 10.1016/j.biombioe.2011.05.015.

S. Kalligeros et al., “An investigation of using biodiesel/marine diesel blends on the
performance of a stationary diesel engine,” Biomass and Bioenergy, vol. 24, no. 2, 2003, doi:
10.1016/50961-9534(02)00092-2.

D. H. Qi, H. Chen, L. M. Geng, and Y. Z. Bian, “Experimental studies on the combustion
characteristics and performance of a direct injection engine fueled with biodiesel/diesel
blends,” Energy Convers. Manag., vol. 51, no. 12, 2010, doi:
10.1016/j.enconman.2010.06.042.

S. Murillo, J. L. Miguez, J. Porteiro, E. Granada, and J. C. Moran, “Performance and exhaust
emissions in the use of biodiesel in outboard diesel engines,” Fuel, vol. 86, no. 12-13, 2007,
doi: 10.1016/j.fuel.2006.11.031.




bettydedy

ORIGINALITY REPORT

38% 29 31 14«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

ejournal.undip.ac.id

Internet Source

5%

Salma Arifah Maulana, Ni Made Utami
Dwipayanti. "Perception and Factors
associated with Zero Waste Lifestyle among
University Students in Medical Faculty,
Udayana University, Bali", IOP Conference
Series: Earth and Environmental Science, 2022

Publication

3%

e

Submitted to Binus University International
Student Paper

3%

-~

Betty Ariani, I. Made Ariana, Aguk Zuhdi M.
Fathallah. "Chapter 32 Numerical Study of
Emissions on DDF Engine with 20% CNG with
Variation on Compression Ratio", Springer
Science and Business Media LLC, 2022

Publication

2%

o

Submitted to Heriot-Watt University

Student Paper

2%

eprints.ncl.ac.uk

Internet Source

2%



=

cyberleninka.org

Internet Source

2%

D A Salamatin, V A Sidorov, Z Surowiec, AV
Bokov et al. " The hyperfine magnetic fields
and the effect of high pressure on the
magnetic transition temperatures of the
noncentrosymmetric FeRhGe compound (B20)
", Journal of Physics: Condensed Matter, 2022

Publication

T

A Pamungkas, K D Larasati, D Iranata.
"Building emergency infrastructure
requirement to enhance urban resilience for
earthquake: A case study of Surabaya
building regulation”, IOP Conference Series:
Earth and Environmental Science, 2022

Publication

T

—
o

pure.jgu.edu.in

Internet Source

T

—_—
—

eprints.usqg.edu.au

Internet Source

T

—_
N

www. hindawi.com

Internet Source

T

—
w

worldwidescience.org

Internet Source

T

B

www.semanticscholar.org

Internet Source

(K




—
(O

Submitted to East Carolina University
Student Paper

(K

—
(@)

jame.um.ac.ir

Internet Source

T

—
~N

mafiadoc.com

Internet Source

1o

—
00

www.scientific.net

Internet Source

(K

—
O

V Mathan Raj, Abhinav Chaitanya, Harsh
Thakur. "Improvement in the performance of
Simarouba blended diesel fuel using Di-Ethyl
Ether and Di-Methyl Carbonate as additives in
a CRDI engine", Journal of Physics: Conference
Series, 2021

Publication

T

N
o

repository.uin-malang.ac.id

Internet Source

(K

B
—

WwWWw.ijetsr.com

Internet Source

T

Lin, Cherng-Yuan. "Strategies for promoting <1 o
biodiesel use in marine vessels", Marine °
Policy, 2013.

Publication
bibliotekanauki.pl
Internet Source p <1 %




ethesis.nitrkl.ac.in

24 Internet Source <1 %
www.inderscienceonline.com

25 Internet Source <1 %
Abul Kalam Azad, Mohammad Rasul, M. <1 o
Masud Khan, Subhash Sharma. "Macadamia ’
Biodiesel as a Sustainable and Alternative
Transport Fuel in Australia", Energy Procedia,
2017
Publication

Harish Sivasubramanian. "Performance and <1 o
emission characteristics of papaya seed oil °
methyl ester-n-butanol-diesel blends on a
stationary direct-injection Cl engine", Biofuels,
2017
Publication

Lin, C.Y.. "Fuel properties of biqdiesel <'I o
produced from the crude fish oil from the
soapstock of marine fish", Fuel Processing
Technology, 200901
Publication

M.M. Hasan, M.M. Rahman. "Performance <1 o

and emission characteristics of biodiesel-
diesel blend and environmental and economic
impacts of biodiesel production: A review",
Renewable and Sustainable Energy Reviews,
2017

Publication



Reza Miri, Seyed Mohammad, Seyed Reza <1 o
Mousavi Seyedi, and Barat Ghobadian. ’
"Effects of biodiesel fuel synthesized from
non-edible rapeseed oil on performance and
emission variables of diesel engines", Journal
of Cleaner Production, 2016.

Publication
Sharzali Che Mat, M.Y. Idroas, M.F. Hamid,

| o <1
Z.A. Zainal. "Performance and emissions of
straight vegetable oils and its blends as a fuel
in diesel engine: A review", Renewable and
Sustainable Energy Reviews, 2018
Publication
iranarze.ir

Internet Source <1 %

Celi.ktc'en, .. "Cqmparison of performance and <'] o
emissions of diesel fuel, rapeseed and
soybean oil methyl esters injected at different
pressures", Renewable Energy, 201004
Publication

Xue, J.. "Effect of biodigsgl on engine <1 o
performances and emissions", Renewable and
Sustainable Energy Reviews, 201102
Publication

Ekrem Buyukkaya. "Effects of biodiesel on a <1 o

DI diesel engine performance, emission and
combustion characteristics", Fuel, 2010

Publication



¥ Fazal, M.A.. "Biodiesel feasibility study: An
evaluation of material compatibility;
performance; emission and engine durability",
Renewable and Sustainable Energy Reviews,
201102

Publication

<1%

Jeffrey Dankwa Ampah, Abdulfatah Abdu
Yusuf, Sandylove Afrane, Chao Jin, Haifeng
Liu. "Reviewing two decades of cleaner
alternative marine fuels: Towards IMO's
decarbonization of the maritime transport
sector", Journal of Cleaner Production, 2021

Publication

<1%

Exclude quotes Off Exclude matches Off
Exclude bibliography On



