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BACKGROUND

The 1s* INTERCONNECTS entitled “International Conference on Environment, Green Technology, and Digital Society” is a leading event planned
annually to brings together experts, professionals, researchers, and policymakers from various fields to discuss and explore the common ground
between green technology and digital society. The conference aims to encourage collaboration, knowledge sharing, and innovation to address pressing

challenges related to sustainability, technological advances, and the digital transformation of society.

Sustainable development and technology’s role are becoming an ongoing discussion. Green technology focuses on developing and utilizing
environmentally friendly and sustainable solutions to reduce the impact of human activities on the environment. It covers various sectors, including
renewable energy, waste management, water conservation, sustainable transportation, and eco-friendly manufacturing processes. On the other hand,
Industry 4.0 is characterized by integrating advanced technologies such as the Internet of Things (IoT), artificial intelligence (AI), big data analytics,
robotics, and automation in industrial processes. Industry 4.0 revolutionizes manufacturing and production by enabling more efficient, flexible, and
connected systems, increasing productivity and economic growth. Simultaneously, digital society encompasses the broader societal transformation
driven by digital technology. This digital includes using digital tools, platforms, and networks that shape various aspects of our lives, including

communication, commerce, governance, healthcare, education, and entertainment.

Recognizing the potential synergies between these domains, the 1t INTERCONNECTS in conjuction with The 5% Borobudur International Symposium
2023 seeks to explore how integrating green technology and digital society can contribute to sustainable development. The conference provides a
platform for researchers, practitioners, and policymakers to present and discuss the latest research findings, innovative solutions, best practices, and

policy frameworks.
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SCOPE

Environment

1. Biodiversity Conservation

2. Climate Change

3. Environmental Policy and Governance

4. Environmental Education and Awareness Digital Society

5. Pollution Control 1. Smart city and smart infrastructure.

6. Sustainable Agriculture 2. IoT and Al-based sustainability solutions.

7. Sustainable Urbanization 3. Digital transformation for sustainable development.

8. Water Resource Management 4. Sustainable transportation and mobility solutions.
5. Data analysis and predictive modeling for

Green Technology environmental sustainability.

1. Renewable Energy Sources 6. Policy Framework and regulatory approach for green

2. Energy Storage tec}?nology an.d ¥ndustry 4.0. N

3. Energy Efficiency 7. Soc1o-econo.m1c impacts a.nd c.h-allenges of digital

4. Smart Grids and Microgrids transformation and sustainability.

5. Sustainable Transportation

6. Green Buildings

7. Waste Management and Recycling

8. Environmental Monitoring and Data Analytics
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KEYNOTE SPEAKERS

<

PROF. THOMAS KIVEVELE, PHD PROF. MUSTAFA MAT DERIS

s, Mobile Security

earning

The Nelson Mandela AIST Universiti Sains Islam Malaysia Gazi University PP Muhammadiyah Indonesia

¥4 Tanzania &= Malaysia ¢ Turkey == Indonesia
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PROGRAM SCHEDULE

Wednesday, December 13, 2023

08.00 - 08.30 GMT+7 Preparation

08.30 — 09.00 GMT+7 Opening Ceremony

09.00 — 11.30 GMT+7 Main Session

11.30 - 12.00 GMT+7 Discussion

12.00 - 13.00 GMT+7 Break

13.00 - 15.00 GMT+7 Q&A Forum

15.00 — 16.00 GMT+7 Technical Clinic and Closing
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Advisory Board
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Scientific Committee

Assoc. Prof. Yun Arifatul Fatimah, S.T., M.T., Ph.D. Prof. Asep Bayu Dani Nandiyanto., Ph.D.
Universitas Muhammadiyah Magelang, INDONESIA Universitas Pendidikan Indonesia, INDONESIA
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Prof. Tony Hadibarata, Ph.D. Assoc. Prof. Dr. Aditya Kolakoti

Curtin University, MALAYSIA Raghu Engineering College, INDIA
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Assoc. Prof. Dr. Budi Waluyo, M.T.
Universitas Muhammadiyah Magelang, INDONESIA
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Prof. Muhammad Tariq
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v Earth and Environmental Science v Social Sciences, Humanities, and Economics

v Engineering and Technology

Preface 00001

Muji Setiyo, Zuhud Rozaki, Agus Setiawan, Fitriana Yuliastuti, Zulfikar Bagus Pambuko, Chrisna Bagus
Edhita Praja, Veni Soraya Dewi and Lintang Muliawanti

Published online: 11 March 2024

DOI: https://doi.org/10.1051/e3sconf/202450000001

Abstract PDF (2.250 MB) NASA ADS Abstract Service
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U

Design and Build an Application for Monitoring the Spread of Covid-19 Based on GIS
for the Cileungsi District 01001

Nurkholis, Wilarso and Pria Sukamto

Published online: 11 March 2024

DOI: https://doi.org/10.1051/e3sconf/202450001001

Abstract PDF (3.970 MB) References NASA ADS Abstract Service

Village Potential Analysis Based on the Developing Village Index Using the Fuzzy
Logic Method (Case Study: Village in Cikampek District, Karawang District) 01002
Intan Purnamasari and Budi Arif Dermawan

Published online: 11 March 2024

DOI: https://doi.org/10.1051/e3sconf/202450001002

Abstract PDF (3.143 MB) References NASA ADS Abstract Service

The Identification of Early Blight Disease on Tomato Leaves Utilizing DenseNet
Based on Transfer Learning 01003

Budi Arif Dermawan, Nani Awalia, Aries Suharso and Anis Fitri Nur Masruriyah
Published online: 11 March 2024

DOI: https://doi.org/10.1051/e3sconf/202450001003

Abstract PDF (3.267 MB) References NASA ADS Abstract Service

Dijkstra Algorithm Implementation to Determine the Shortest Route to Hospital: A
Case Study in Magelang District Indonesia 01004

https://www.e3s-conferences.org/articles/e3sconf/abs/2024/30/contents/contents.html 2/22


https://www.e3s-conferences.org/articles/e3sconf/abs/2024/30/e3sconf_interconnects2024_00001/e3sconf_interconnects2024_00001.html
https://doi.org/10.1051/e3sconf/202450000001
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/30/e3sconf_interconnects2024_00001/e3sconf_interconnects2024_00001.html
https://www.e3s-conferences.org/articles/e3sconf/pdf/2024/30/e3sconf_interconnects2024_00001.pdf
https://ui.adsabs.harvard.edu/#abs/2024E3SWC.50000001S
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/30/e3sconf_interconnects2024_01001/e3sconf_interconnects2024_01001.html
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/30/e3sconf_interconnects2024_01001/e3sconf_interconnects2024_01001.html
https://doi.org/10.1051/e3sconf/202450001001
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/30/e3sconf_interconnects2024_01001/e3sconf_interconnects2024_01001.html
https://www.e3s-conferences.org/articles/e3sconf/pdf/2024/30/e3sconf_interconnects2024_01001.pdf
https://www.e3s-conferences.org/articles/e3sconf/ref/2024/30/e3sconf_interconnects2024_01001/e3sconf_interconnects2024_01001.html
https://ui.adsabs.harvard.edu/#abs/2024E3SWC.50001001N
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/30/e3sconf_interconnects2024_01002/e3sconf_interconnects2024_01002.html
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/30/e3sconf_interconnects2024_01002/e3sconf_interconnects2024_01002.html
https://doi.org/10.1051/e3sconf/202450001002
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/30/e3sconf_interconnects2024_01002/e3sconf_interconnects2024_01002.html
https://www.e3s-conferences.org/articles/e3sconf/pdf/2024/30/e3sconf_interconnects2024_01002.pdf
https://www.e3s-conferences.org/articles/e3sconf/ref/2024/30/e3sconf_interconnects2024_01002/e3sconf_interconnects2024_01002.html
https://ui.adsabs.harvard.edu/#abs/2024E3SWC.50001002P
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/30/e3sconf_interconnects2024_01003/e3sconf_interconnects2024_01003.html
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/30/e3sconf_interconnects2024_01003/e3sconf_interconnects2024_01003.html
https://doi.org/10.1051/e3sconf/202450001003
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/30/e3sconf_interconnects2024_01003/e3sconf_interconnects2024_01003.html
https://www.e3s-conferences.org/articles/e3sconf/pdf/2024/30/e3sconf_interconnects2024_01003.pdf
https://www.e3s-conferences.org/articles/e3sconf/ref/2024/30/e3sconf_interconnects2024_01003/e3sconf_interconnects2024_01003.html
https://ui.adsabs.harvard.edu/#abs/2024E3SWC.50001003D
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/30/e3sconf_interconnects2024_01004/e3sconf_interconnects2024_01004.html
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/30/e3sconf_interconnects2024_01004/e3sconf_interconnects2024_01004.html

8/25/24, 8:36 PM E3S Web of Conferences
Febri Kurniawan, R. Arri Widyanto and Pristi Sukmasetya
Published online: 11 March 2024
DOI: https://doi.org/10.1051/e3sconf/202450001004
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Aspect-Based Sentiment Analysis of Borobudur Temple Reviews Use Support Vector
Machine Algorithm 01005
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Published online: 11 March 2024
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Analysis of Stunting Factors in Toddlers Using Data Mining Method the Apriori
Algorithm 01006
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Android-Based Monitoring and Meter Recording Applications 01007
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loT Application for Monitoring and Recording Solar Power Plant Data 01008
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Leveraging Self-Attention Mechanism for Deep Learning in Hand-Gesture
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Budget Planning Information System Using the Rapid Application Development
Method Case Study: SMK Negeri 1 Magelang Indonesia 01010

Fadloil, R. Arri Widyanto and Endah Ratna Arumi
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Abstract PDF (3.398 MB) References NASA ADS Abstract Service

Machine Learning Techniques for Heart Disease Classification Using K-Nearest
Neighbor Optimization with Particle Swarm Optimization 01011

Retno Wahyusari, Eva Hertnacahyani Herraprastanti and Helmi Gunawan

Published online: 11 March 2024

DOI: https://doi.org/10.1051/e3sconf/202450001011
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Investigating Technology Acceptance Model (TAM) for E-Da’'wah: A Systematic
Literature Review 01012

Nugroho Agung Prabowo, Ahmad Naim Che Pee @ Che Hanapi and Ibrahim Ahmad
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loT APIs: Time Response Optimization in Edge Computing Data Communication for
Power Phase Detection System 01013
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Study the Performance and Emissions of
Biodiesel Hydrofuel in Diesel Engine

Daniel Aldebaran', Annisa Bhikuning'", Jefa Danar Indra Wijaya', Zidni Rizki Irhashi',
and Muhammad Hafnan'?

'Mechanical Engineering Department, Universitas Trisakti, Jakarta, Indonesia
2PT. New Ecology Energy, Bekasi, Indonesia

Abstract. The current situation of high prices of petroleum oil needs to be
studied to find alternative fuels that can reduce some emissions. The use of
biodiesel in a mixture of diesel fuel is an alternative to address the global
crisis related to the depletion of petroleum reserves. Moreover, mixing
biodiesel into diesel fuel can reduce some emissions such as CO, HC, and
particulate matter. However, the NOx emissions are still high. The purpose
of this study is to analyze the performance and emissions using diesel fuel
with a mixture of deionized water (ratio 60:40) in comparison with
Indonesian diesel fuel (B30). Test fuels are conducted in a diesel engine with
different loads of idle, 36% and 68% with the engine rotation of 1500 rpm.
The results show that mixing 40% deionized water with diesel fuel can
reduce emissions of HC up to 0,29%, and NOx by 21,56% than diesel fuel
at 68% load. Moreover, the specific fuel consumption can be down up to 3%
more than diesel fuel. Therefore, deionized water fuel can be the solution to
make better fuel properties, can reduce emissions, and be friendly to the
environment.

1 Introduction

Diesel engines are still the prime mover with the highest thermal efficiency. Generating
considerable power and torque, diesel engines are also used for diesel power plants (PLTD),
driving heavy equipment in mining and agriculture, driving fleet ships as well as motorized
vehicles such as trucks, passenger cars, and so on. Its use is practical, it can be used as a
generator drive. Compared to the PLTU steam turbine, which has to heat the steam boiler for
6 to 7 hours before it can be used. PLTD systems that are compact and practical, can be turned
on and off instantly as needed. For areas that have electricity needs that do not reach 24 hours,
the PLTD system is very suitable for island areas such as Indonesia (note that PLTU is not
economical and impractical to use in areas where electricity usage is less than 24 hours).
Until now there has been no substitute for diesel engines to drive heavy equipment such as
mining machines, tractor machines, and agricultural equipment [1].

One of the disadvantages of diesel engines is the use of diesel fuel which is quite
expensive and not environmentally friendly and the continuity of its supply is not guaranteed
[2-3]. Moreover, diesel fuel can make some pollution and some study explained by blending
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it to another fuel can solve some problems [4-6]. Therefore, the solution to this problem is to
make diesel fuel with economic value, environmentally friendly, and sufficient continuity of
supply by mixing biodiesel with the standard applied by the government (B30). Blending
with deionized water through a distillation process [7], then giving surfactants and
conditioned by this sonification method into Biodiesel Hydrofuel products with a ratio of
60:40. In this case, the process that is carried out makes the surfactant level in this product a
level of 0.1% of the total. In this study what will be investigated is performance (SFC, torque,
and power) and concentration levels of exhaust emissions (CO, HC, and NOx) at each
consumption of 50 ml of fuel that will be used as diesel engine fuel compared to the results
of the study using biodiesel B30 products which are now used as national standards in the
industry and the wider community.

This research is aimed at the industrial sector which is very dependent on the use of diesel
engines and the costs spent on fuel. Based on this, this research was made as additional
knowledge for the development of engine combustion science and research on fuel with good
performance results.

2 Method

The methods of this study are experiment and collection of data in a diesel engine. The
process is carried out using a burette to measure fuel consumption, a stopwatch, and then the
use of an exhaust gas analyzer, namely IMR 2800, to measure concentrations in the emissions
released by a running diesel engine. Data collection was recorded for every consumption of
50 ml of diesel engine fuel in which the diesel engine used ran at a constant engine speed
parameter of 1500-1600 rpm with a load variation of 0%, 36%, and 68%.

The first step is to start the diesel engine for (approximately) 20 minutes with the engine
speed at 1500-1600rpm. Furthermore, a periodic load (0%, 36%, and 68%) will be given
along with a calculation of fuel consumption compared to the time of use for every 50 ml of
fuel and the taking of exhaust emission test values for every 100 ml of fuel consumption.

2.1 Engine Specification

YANMAR 4TNVS84T specifications used in this study are presented in Table 1.
Furthermore, the main features of the engine can be seen in the manual book provided by the
manufacturing company.

Table 1. Specification of YANMAR 4TNV84T

Item Specification
Engine : 4TNVS4T
Type . Vertical in-line diesel engine
No. of cylinders . 4
Bore x stroke : 084 x 90mm
Displacement : 1.995L
Length : 683 mm
Width : 498,5 mm
Height : 713 mm
Maximum Output Rate : 21,3 kW/1500 rpm, 26,9 kW/1800

2.2 Fuel consumption testing

Calculations are made by turning on the diesel engine at constant rotation with a certain time
calculation without a specified load to see the volume of fuel used. The tool used is a burette
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with an assessment of the use time of 50 ml of B30 fuel or Biodiesel Hydrofuel in a diesel
engine.

2.3 Feasibility Analysis

After fuel consumption could be estimated, Specific Fuel Consumption (SFC) analysis was
conducted to determine the amount of fuel consumed by a vehicle for each unit of power
output [8-10]. SFC was calculated using Equation (1) followed by torque calculations (2).
Furthermore, it can also be examined regarding the performance of the relationship between
the load given and the engine speed by retrieving data from the information display screen
on a diesel engine to see the engine speed at a certain load.

Liter

Fuel Consumption (hours)
SFC = (1
Load (kW)
Load or power (KW)x60x1000
Torque = @

2 X1 XRPM

2.4 Exhaust Gas Emission Test

Measurements were made using an exhaust gas analyzer type IMR 2800 to measure the
values of the various concentrations contained in the diesel engine exhaust gas tested for each
change in the variation in the levels of Biodiesel Hydrofuel.

3 Result and Discussion

3.1 Operation data

The relationship between fuel consumption and engine speed can be seen in Fig. 1 (a) and
(b). The minimum FC (Fuel Consumption) value for the two types of fuel is achieved at 1576
rpm when the shaft is not loaded, the minimum FC value for each fuel includes Biodiesel
Hydrofuel (1,214 Liters/kW) and B30 (1,247 Liters/kW), while when the load increases by
36%, namely 6 kW, it shows Biodiesel Hydrofuel (2,442 Liters’kW) and B30 (2,583
Liters/kW). Furthermore, the last experiment with a load of 68%, which is 11 kW of the
maximum power of the diesel engine, showed FC with the value of Biodiesel Hydrofuel
(3,769 Liters/kW) and B30 (3,877 Liters/kW). The average SFC value of the two fuels at the
same load respectively as follows 0.407 Liters/kWh (6 kW), 0.343 Liters/kWh (11 kW) for
Biodiesel Hydrofuel and 0.43 Liters’/lkWh (6 kW), 0.352 Liters/kWh (11 kW) for the B30.
The average FC comparison for Biodiesel Hydrofuel to B30 is 3-4% smaller than the FC
B30, while the average SFC comparison also shows Biodiesel Hydrofuel 3% smaller than
the average SFC for B30. This is due to the calorific value of B30 which is not much different
compared to Biodiesel Hydrofuel due to the condition of the presence of oxygen in the
biodiesel which results in a leaner air-fuel mixture so to obtain the desired performance the
air-fuel mixture must be richer (rich mixture). This condition makes the required fuel a little
more than when using Biodiesel Hydrofuel fuel.

The increase in the highest value of SFC occurred in the speed range of 1544-1550 rpm
at 36% loading but the SFC number from the next loading was not much different even
though the engine rotation speed showed a considerable difference where Biodiesel
Hydrofuel at 68% loading was 1579 rpm while using B30 at figure 1526 rpm. This is because
40% of the volume of deionized water which is part of the Biodiesel Hydrofuel product does
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not change the shape and content of B30 which is used as 60% of the basic ingredients.
Therefore, the result shows that Biodiesel Hydrofuel is more efficient with the same
conditions and levels.

Table 2 shows the parameters of fuel from B30 and biodiesel hydrofuel. Density B30 is
higher 2,6 points than biodiesel hydrofuel. Biodiesel hydrofuel has less sulfur content than
B30 and this can affect the emissions value in a combustion engine, especially in the
reduction of sulfur dioxide in the emissions. The flash point for biodiesel hydrofuel is higher
2 points than B30. Moreover, the water content in biodiesel hydrofuel is reduced to 53,1%
more than B30.

Table 2. Lab analysis report B30 dan Biodiesel Hydrofuel

No Parameter Unit B30 Biodiesel Hydrofuel
1 Density @15°C Kg/m’ 848 8454
2 Sulfur Content Y%m/m 0,06 0,02
3 Flash Point °C 59 61
4 Water Content Mg/kg 229,1 176
5 FAME Content Y%v/v 30,12 12,28
6 Appearance Clear Clear
7 ASTM Color 1,0 1,0
Fuel Comsumption (Liter/hours) and RPM AND LOAD
SFC (Liter/kWh) 1590 -
E 2.00 1580 1575 1579
=< 1570
S 1560 1377 \io/
2 - (544
2 1.00 - 1550
E E 1540 S
O 1530
0.00 /\ 1520
: 0 Iy o 1510
1500
Load 1490
. BIODIESEL HYDROFUEL SFC B30 SFC 0 6 11
BIODIESEL HYDROFUEL FC B30 FC Load (k‘\)
e Biodiesel Hydrofuel B30

Fig. 1. Graph of SFC and Engine RPM compared to power

Furthermore, Fig. 2 shows engine torque in the load. The test results obtained a maximum
torque of 68.96 Nm which occurs when the engine operates at an engine speed of 1526 rpm
and a load of 11 kW using B30 fuel while for Biodiesel Hydrofuel at 1579 rotation the torque
produced is 66.55 Nm which the results are not much different. The minimum torque
obtained was 36.96 Nm with B30 fuel and a load of 6 kW with an engine speed of 1551 rpm.
The torque generated when the engine uses B30 fuel shows a lower number because the
amount of torque is strongly influenced by the energy produced by burning the fuel. The
amount of energy produced from burning fuel is influenced by the calorific value of the fuel,
which can be judged that the calorific value of B30 fuel is lower when compared to the
heating value of Biodiesel Hydrofuel.

In this study, the exhaust emissions studied were Carbon Dioxide (CO.), hydrocarbons
(HC), Nitrogen Oxide (NOx), Sulfur Dioxide (SO»), and carbon monoxide (CO) where the
measuring instruments used were a smoke meter and a gas analyzer. Data on the results of
measuring exhaust emissions can be seen in Fig. 3 (a-¢).
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Fig. 3. All data from exhaust emission measurement results.
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Based on the test results, it was found that diesel engine uses Biodiesel Hydrofuel can
decrease exhaust emissions with an average number of Nitrogen Oxide (NOx) 105.05 mg,
Sulfur Dioxide (SO,) 182.8 mg, and a slight increase for Carbon Monoxide (CO) is around
24.4 mg for all types of variations in load and engine speed compared to the use of B30 fuel.
CO exhaust emissions occur due to a lack of oxygen so the combustion process takes place
imperfectly because many C atoms (carbon) do not get enough oxygen to form CO gas. This
condition, on the other hand, will increase CO» emissions. The experiment showed that the
value of the average percentage of Biodiesel Hydrofuel was 0.06% higher for CO,, which
means that even though the CO, figure was lower on average, for the overall assessment at
each loading the percentage value was still higher than B30. This argues that B30 has an
excess of oxygen atoms in which biodiesel is an oxygenated fuel that can bind CO molecules
to CO,. Meanwhile, the reduction in exhaust emissions of Biodiesel Hydrofuel to an average
HC value is around 0.29%, better than B30 for all types of variations in load and engine
speed. The presence of HC emissions is caused by an incomplete combustion process.
Biodiesel Hydrofuel which has the same OH bonds as B30 in its molecular structure makes
the process of burning fuel in the combustion chamber better but the resulting exhaust
emissions are more environmentally friendly. Furthermore, in theory, the use of biodiesel as
fuel will not reduce NOx emissions in engine exhaust gases but instead increase its
concentration [11,12]. This happens because biodiesel is made from plant oils that contain
lots of nitrates. The more biodiesel added to the engine fuel mixture, the higher the nitrate
content in the fuel mixture, as shown in the test results using B30. Based on this, we can
conclude that the results of mixing B30 with deionized water in a ratio of 60:40 to produce
Biodiesel Hydrofuel can reduce NOx levels up to 21,56% at 68% load which are harmful to
society according to the observations.

4 Conclusion

The results showed that biodiesel hydrofuel has the same combustion characteristics as B30
in the small to medium load range showing torque values that are not much different.
However, the SFC of Biodiesel Hydrofuel is lower than that of B30. Biodiesel Hydrofuel can
reduce HC and NOx emissions up to 0,29% and 21,56% more than B30. Therefore, Biodiesel
Hydrofuel is the best solution for increasing production volume and the economic value of
industrial fuel products that are more economical and good performance as the objective of
this research. This refers to the current high price of diesel raw materials which is expensive
and also as a solution for the industrial sector as large-scale consumers who must follow
national regulations that require the use of standard B30 from the Indonesian oil and gas
ministry.
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