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Abstract

The existence of limitations in the supply of sand as a concrete material requires an alternative. On

the other hand, the potential trass in Rembang is quite abundant and has not been utilized optimally.

This study utilizes the potential of trass ex. Rembang is a substitution of sand in concrete with
compressive and flexural strength as test parameters. Concrete with a design quality of 33 MPa is
made from the split, cement, water, and sand substituted with trass 0,20,40,50,60,80, and 100% of
the weight of sand in cylinders 15/30 cm and beams 15x15x60 cm. The concrete was treated with
wet burlap and tested at the 3, 7, 14, 28, and 90 days in compression also 7 and 28 days in flexure.
The test results show that the presence of trass in the concrete reduces the concrete compressive
strength by 17% until 42% of the concrete compressive strength without trass.Moreover, the

flexural strength decreases by 7% to 23%. Concrete using a fine aggregate in the form of trass (100%

trass ) has increased compressive strength with increasing age of the concrete , but with a
compressive strength of 36% lower than the compressive strength of concrete with sand as the
fine aggregate. © Published under licence by IOP Publishing Ltd.
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WELCOMING SPEECH

Dear colleagues,

Praises all to Allah for His blessing and mercy that allows us to be here today, 23
September 2021 attending the Engineering International Conference (EIC) 2021. On
behalf of committee, I am delighted to welcome all the participants, distinguished

delegates, the experts and academics, from around the world to the 10t EIC this year.

The 10t EIC 2021 organized by Faculty of Engineering Universitas Negeri
Semarang (UNNES) is conducted to support conservation and international reputation
vision. Similar with our previous conference of EIC 2020, EIC 2021 will be held online via
webinar due to the impacts of the Coronavirus Disease (COVID-19) around the world. 110
participants from Qatar, Malaysia, Taiwan, Thailand, and Indonesia are joined in EIC
2021.

As an annual conference in engineering, EIC provides a highly competitive forum
for informing and reporting the latest developments of concept and application of green
technology. The parallel sessions of the conference can be the place for presenters from
the engineering areas to share their research results, exchange new ideas, information,
and application related to the theory, design, development, implementation, testing or
evaluation in the areas of green technology. The concepts of green technologies, can
facilitate the goals of keeping the environment intact and improving it for civilization to
survive.

This conference focuses on the goals of green technologies, which are becoming
increasingly important for ensuring sustainability, provides a different perspective of
green technology in the sectors of energy, materials, production, IT and control, building
and construction, as well as waste management and transportation. This conference is
expected to bridge the gap between the scientific community and policymakers. The
accepted and presented paper after peer reviewed will be published in IOP Conference
Series: Earth and Environmental Science (Scopus indexed), Journal of Advanced Research
in Fluid Mechanics and Thermal Sciences (Scopus indexed), ASEAN Journal of Chemical
Engineering (Scopus indexed), Jurnal Bahan Alam Terbarukan (SINTA 2 indexed), Jurnal
Teknik Elektro (SINTA 2 indexed), and ISSN International Conference Proceeding.

I would like to thank to the dean and vice dean of faculty of engineering, the
keynote speakers, reviewers, and organizing committee for their hard work.

I also would like to express our gratitude to all publishers, our partners from
Faculty of Engineering, Mahasarakham University, sponsors and individuals who have
contributed to the events and success of this conference. Finally, welcome to EIC e-
conference 2021 and we wish you a fruitful conference.

Warm regards,
Dr. Prima Astuti Handayani, S.T., M.T.
Chair of EIC 2021
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08.00-08.25  Opening
08.25-08.35  Opening Speech by EIC 2021 Chairman
Dr. Prima Astuti Handayani
08.35-08.45  Speech and opening by UNNES Rector
Prof. Dr. Fathur Rokhman, M.Hum.
08.45-09.00  Photo session and announcement.
09.00-09.30 KEYNOTE SPEECH SESSION 1
Moderator: Muhammad Faizal Ardhiansyah Arifin, S.T., M.T., Ph.D.
Keynote 1:
Assoc Prof. ENOMOTO Hiroshi
Faculty of Mechanical Engineering, Institute of Science and
Engineering, Kanazawa University
09.30-10.00 Keynote 2:
Prof. Shu-Shun Liu, Ph.D.
National Yunlin University of Science and Technology
10.00-10.30  Question and answer session for keynote speech session 1
10.30-11.00 KEYNOTE SPEECH SESSION 2
Moderator: Dr. Widi Astuti, S.T., M.T.
Keynote 1:
Dr. Junaidah Jai
School of Chemical Engineering, College of Engineering,
Universiti Tekologi MARA
11.00-11.30 Keynote 2:
Prof. Dr. Wara Dyah Pita Rengga, S.T., M.T.
Department of Chemical Engineering, Faculty of Engineering,
Universitas Negeri Semarang
11.30-12.00  Question and answer session for keynote speech session 2
12.00-13.00  Break
13.00-16.00 Parallel Session
16.00-16.30  Closing and announcement

Note: * Western Indonesian Time (WIB), UTC +7 (Jakarta Time)
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Extractive Distillation of Ethanol/Water with 1-Butyl-3-
Methylimidazolium Bromide Ionic Liquid as a Separating Agent:
Process Simulation

Dhoni Hartantol*, Widi Astuti?, Irene Nindita Pradnya?, Yulian Candra Purwanal,
Maftukhaturrizqiyah?, Neila Hidayah Safitril, Agung Ari Wibowo?, Riza Mazidu
Sholihin34, Achmad Chafidz5¢, and Ianatul Khoiroh?’

1Department of Chemical Engineering, Faculty of Engineering, Universitas Negeri
Semarang, Kampus Sekaran, Gunungpati, Semarang, 50229, Indonesia

2Department of Chemical Engineering, Politeknik Negeri Malang, Jl. Soekarno-Hatta No.
9, 64415, Indonesia.

3RSUD Dr. Harjono, Pakunden, Ponorogo, 63419, Indonesia

4Akafarma Sunan Giri Ponorogo, Jalan Batoro Katong, Ponorogo 63411, Indonesia
SDepartment of Chemical Engineering, Universitas Islam Indonesia, Yogyakarta, 55584,
Indonesia

6Department of Chemical Engineering, National Taiwan University, Taipei 10617,
Taiwan

’Department of Chemical and Environmental Engineering, Faculty of Engineering,
University of Nottingham Malaysia, Jalan Broga, Semenyih, 43500 Selangor Darul Ehsan,
Malaysia

*Corresponding author: dhoni.hartanto@mail.unnes.ac.id

Abstract. The purification of ethanol has become a recent great interest because ethanol
can be used as renewable energy, solvents in many industries, and for medicinal
purposes. The separation of ethanol from water is challenging because the azeotropic
point has appeared in this binary mixture. The extractive distillation technology is one of
the most interesting methods to separate ethanol from water due to the competitiveness
of its energy consumption and capital investment costs. lonic liquid such as 1-butyl-3-
methylimidazolium bromide [BMIM] [Br], which is categorized as green solvent,
produces a significant salting-out effect in the ethanol-water system. This makes ionic
liquid become a promising solvent in ethanol-water separation. In this study, the
extractive distillation of ethanol-water system with 1-butyl-3-methylimidazolium
bromide as a solvent was simulated. The simulation and sensitivity analysis were
performed on Aspen Plus Process Simulator to obtain the optimum configuration. The
NRTL thermodynamic model was used in this study. The effects of the number of stages
(NS), binary feed stage (BFS), entrainer feed stage (EFS), and reflux ratio (RR) to the
ethanol concentration with minimum energy requirements were studied. The most
optimum configuration to produce a high concentration of ethanol with less energy are
NS 28, BFS 22, EFS 4, and RR 1.5.
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CFD Analysis of Damping Characteristics of a Hydraulic Damper
through Throttling Velocity Variation

Thaer M. I. Syam”, Mohamed A. Arab, Ahmed Gamil, Yousif Badri, and Saud Ghani

Department of Mechanical and Industrial Engineering, Qatar University, Doha, Qatar

*Corresponding author’s email: ts1405457@qu.edu.qa

Abstract. Shock absorbers or hydraulic dampers are a power dissipating device and fluid
flow is governed through predefined passages. This fluid flow passages are responsible
for variation in the damping or hydraulic characteristics in terms of damping force with
respect to velocity. The piston inside the damper has a various orifice or piston valves
that cause different flow losses. A Computational Fluid Dynamics (CFD) method is used
to validate a previous study and investigate a modified model. The previous study has
shown the numerical and experimental damping characteristics of a rear side two-
wheeler automobile mono tube damper for different number of orifices in the piston
which are two, six and ten orifices opening. CFD analysis is carried out for different
number of orifices in the piston to validate the damping characteristics of a shock
absorber. The throttling velocities are changing. A total of 48 simulations are done,
simulations are compared with the previous numerical and experimental results and
have shown agreement. A modified model is proposed and it is damping characteristics
are studied.
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The Effect of Hydroxyapatite Concentration on the Mechanical
Properties and Degradation Rate of Biocomposite for Biomedical
Applications

D.F. Fitriyanal*, F.W. NugrahaZ?, M.B. Laroybafih?3, R. Ismail23, A.P. Bayuseno?, R.C.
Muhamadin?3, M.B. RamadanaZ?, A.R.A. Qudus?, and J.P. Siregar*

IMechanical Engineering dept. Universitas Negeri Semarang, Indonesia

2Mechanical Engineering dept. Diponegoro University, Semarang, Indonesia

3Center for Biomechanics, Biomaterial, Biomechatronics, and Biosignal Processing,
Diponegoro University, Semarang, Indonesia

4College of Engineering, Universiti Malaysia Pahang, 26300 Gambang, Kuantan, Malaysia

*Corresponding author’s email: deniifa89@mail.unnes.ac.id

Abstract. Biocomposite is a material that have potential to heal injured bones and teeth
due to their biocompatible, non-toxic, non-inflammation, and bioactive properties which
can prevent infections that occurs frequently during surgical processes. Biocomposites
made of PLA, PCL, and HA from bovine bone as a substitute for metal materials in medical
applications have been widely studied. However, there are limited studies on the
biocomposites made of PLA, PCL, and HA from green mussel shells. Therefore, this study
aims to produce biocomposites from Polylactic Acid (PLA), Polycaprolactone (PCL), and
Hydroxyapatite (HA) from green mussel shells and to determine the effect of HA
concentration on the mechanical properties and degradation rate of the resulting
biocomposite. 80 ml of chloroform was used to dissolve 16 grams of a PLA/PCL mixture
with a composition of 80% and 20%. After 30 minutes, the solution was agitated for 30
minutes with a magnetic stirrer at 50°C and 300 rpm. After obtaining a homogenous
solution, hydroxyapatite was added in percentages of 5%, 10%, 15%, and 20% of the total
weight of the PLA/PCL mixture. The resulting mixture is poured into a glass mold in
accordance with ASTM D790. Three-point bending, density, and biodegradable test were
performed to investigate the effect of HA content on the mechanical properties and
degradation rate of the biocomposite. The results of this study indicate that the
mechanical properties of the biocomposite improved with the HA concentration
increases. However, the more HA content used, the faster the biocomposite degrades.
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Design and Development of Temporary Immersion Bioreactor System
Controlled by Microcontroller

Akarawit Woowong! and Nawarat Piladaeng?2*

1Department of Electrical and Computer Engineering, Faculty of Engineering,
Mahasarakham University, Kantarawichai, Maha Sarakham, 44150, Thailand
2Research Unit for Computational Electromagnetics and Optical Systems (CEMOS),
Faculty of Engineering, Mahasarakham University, Kantarawichai, Maha Sarakham,
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*Corresponding author’s email: nawarat.p@msu.ac.th

Abstract. This research aims to develop, design and construct a temporary immersion
bioreactor (TIB) controlled by microcontroller. The designed TIB system can control the
time for plant feeding and the carbon dioxide concentration via application which makes
it convenient to the user for defining the operating times of the system. The constructed
TIB consists of 2 sets of the plant tissue culture containers. The TIB system can define the
feeding time up to 10 time periods per day and also can set the time to control carbon
dioxide concentration up to 4 time periods per day. The system starts to feed the plants
at the set times and stop working when reaching the set time periods for plant feeding.
For the carbon dioxide concentration control, the system operates during the defined
time periods to measure and adjust the carbon dioxide concentration following the set
values. The test results of the feeding time control illustrated that the constructed TIB
system could set the feeding times conveniently and quickly. Moreover, the system could
properly work following the set time periods. For the test results of the carbon dioxide
concentration control, it was found thatthe TIB could control the carbon dioxide
concentration in the containers during the set operating time periods. It took about 7, 28,
30, 36 and 21 minutes after the system started working to adjust the carbon dioxide
concentration in order to be at the set levels of <750, 1,500, 2,000, 2,500 and 3,000 ppm,
respectively. The carbon dioxide concentration control system could properly work with
error less than 10%.





