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On behalf Organizing Committee, it is my 
privilege to welcome you to the The Fourth 
Industrial, Mechanical, Electrical, and 
Chemical Engineering (4th ICIMECE 2018).  The 
ICIMECE 2018 is organized by Faculty of 
Enigeering - Sebelas Maret University in 
collaboration with Faculty of Engineering - 
TIDAR University.  The ICIMECE was formerly 
known as IMECE which was first held on 
November 2015. Paper in former conference 
has succesfully been published in the 
conference proceedings, which is indexed 
by Scopus. 
 
This event will include the participation of 
renowned keynote speakers, workshop, oral 
presentations, and technical conferences 

related to the topics dealt with in the Program.  This year, the ICIMECE 
conference are going to be broad, widely provide opportunities for the 
different areas to exchange new ideas and also experiences, as well as to 
establish business or research relations and to find global partnership for future 
collaboration in the fields of Engineering. The conference is expected to be an 
effective platform for the three axis of triple helix (Academic– Business–
Government) forum, to share ideas and to present the works of scientists, 
engineers, educators and students.  
 
Speakers from Indonesia, Japan, Malaysia, Taiwan, Nigeria, Bangladesh and 
Thailand submitted the articles to this conference.  Finally, It was  our  great  
honor  and  pleasure  to accept  the responsibilities  and  challenges  as a 
Conference General Chair. We hope that the conference will be stimulating, 
informative, enjoyable and fulfilling experience for all who attend it. 
 
 
Dr. Miftahul Anwar S.Si., M.Eng. 
Chairman, ICIMECE 2018 
Faculty of Engineering, Sebelas Maret University 
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International Conference on Industrial, Mechanical, Electrical and 
Chemical Engineering (ICIMECE) is an annual international conference 
organized by Sebelas Maret University. This conference was formerly known as 
International Conference on Industrial, Mechanical, Electrical and Chemical 
Engineering (IMEC-E) which was first held on November 2015. The 1st 
International Conference on IMEC-E was joint conference with The 3rd 
International Conference on Electrical Vehicular Technology (The 3rd ICEVT - 
2015). The 2nd ICIMECE was held on 6 - 7 October 2016 in Yogyakarta which 
was joint conference with Annual Conference on Industrial and System 
Engineering (ACISE). The 3rd ICIMECE was held on September 13th– 14th 2017in 
Surakarta. In this year, the 4th ICIMECE will be held on October 9th-11th 2018 in 
Surakarta, Indonesia and organized by Sebelas Maret University and Tidar 
University. 

 
The conference theme is “Green & Renewable Energy Technology for 

Sustainable Development”. The conference will address the energy harvesting 
and conversion, advanced materials for energy, electronic and mechanical 
system for energy conservation, and renewable energy. This conference 
provides opportunities for the delegates to exchange new ideas face-to-
face, to bring together leading academic scientists, researchers and research 
scholars to exchange and share their experiences and research results on all 
aspects of engineering, science and technology. The conference program will 
consist of conference workshops, plenary/keynote speeches, invited sessions 
as well as oral sessions.  We hope that the conference results will lead to 
significant contributions to the knowledge in these up-to-date scientific fields.  

 
The aims of the conference are to provide opportunities for the different 

areas delegates to exchange new ideas and application experiences face to 
face, to establish business or research relations and to find global partners for 
future collaboration in the fields of Industrial, Mechanical, Electrical, Chemical 
Engineering and Interdisciplinary Engineering & Sciences. The conference is 
expected to be an effective platform for the three axis of triple helix forum, to 
share ideas and to present the works of scientists, engineers, educators and 
students. 
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Keynote Speaker 1 
Prof. Josaphat Tetuko Sri Sumantyo, Ph.D  
Chiba University, Japan  
 
Subject Area 
Earth and Planetary Sciences, Engineering, 
Computer Science, Social Sciences, Physics and 
Astronomy, Environmental Science, Materials 
Science, Energy, Mathematics 
 

 
Biography 
Josaphat Tetuko Sri Sumantyo was born in Bandung, West Java, Indonesia in 
1970. He received the B.Eng. and M.Eng. degrees in Electrical and Computer 
Engineering from Kanazawa University, Japan in 1995 and 1997, respectively 
(Subsurface Radar Systems) and the Ph.D. degree in Artificial System Sciences 
(Applied Radio Wave and Radar Systems) from Chiba University, Japan in 2002. 
He was an Associate Professor (permanent staff) at the Center for 
Environmental Remote Sensing (CEReS), Chiba University from 2005 to 2013, 
then Full Professor (permanent staff) at the same center from 2013 to now. His 
main interests are theoretically scattering microwave analysis and its 
applications in microwave (radar) remote sensing, especially synthetic 
aperture radar (SAR) and subsurface radar (VLF) including DInSAR and PS-
InSAR, analysis and design of antennas for mobile satellite communications and 
microwave sensors, development of microwave sensors including SAR for 
Unmanned Aerial Vehicle (UAV) and microsatellite development. He manages 
Josaphat Microwave Remote Sensing Laboratory (JMRSL), Center for 
Environmental Remote Sensing (CEReS), Chiba University, Japan. 
 
Latest Publication 
 Development of a low profile wide-bandwidth circularly polarized microstrip 

antenna for C-band airborne CP-SAR sensor (2018) 
 Compact Broadband Dual-Sense Circularly Polarized Microstrip 

Antenna/Array With Enhanced Isolation (2017) 
 Analysis of Polarimetric Decomposition, Backscattering Coefficient, and 

Sample Properties for Identification and Layer Thickness Estimation of Silica 
Sand Distribution Using L-Band Synthetic Aperture Radar (2017) 

 Design of tilted beam circularly polarized antenna for CP-SAR sensor 
onboard UAV (2017) 

 Patch antenna using rectangular centre slot and circular ground slot for 
circularly polarized synthetic aperture radar (CP-SAR) application (2017) 
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Keynote Speaker 2 
Prof. Muhammad Nizam S.T., M.T., Ph.D.  
Universitas Sebelas Maret, Indonesia  
 
Subject Area 
Engineering, Computer Science, Chemical 
Engineering, Energy, Physics and Astronomy, 
Multidisciplinary, Materials Science, Social Sciences, 
Decision Sciences, Business, Management and 
Accounting 

 
Biography 
Muhammad Nizam, He received his B.Eng and M.Eng degrees in Electrical 
Engineering from Universitas Gadjah Mada (UGM), Indonesia and Ph.D degree 
in Electrical Engineering, Universitas Kebangsaan Malaysia, Malaysia, in 1994, 
2002 and 2008 respectively. Since 1998, he had been with the Faculty of 
Engineering of Universitas Sebelas Maret (UNS) and was a full professor there 
since 2011. He received Bronze Medal, in Intelligent Power Quality Monitoring 
Instrument 19th International Invention, Inovation and Technology Exhibition, 
Kuala Lumpur, Malaysia, 9th-11th May 2008 , Organized by MTI, Malaysia, 2008. 
His research interest includes reliability and economic operation of power 
systems, optimization in the power systems, power system dynamic and 
stability. He is a member of IEEE, PII. 
 
Latest Publication 
 A technical review of BMS performance standard for electric vehicle 

applications in Indonesia (2018) 
 Comparative analysis well to wheel fuel economy and emission of 

conventional and alternative vehicle in Surakarta, Indonesia (2017) 
 Influence of manufacturing process on soft-magnetic properties of iron 

powder (2017) 
 Evaluation and designing street lighting with solar cell: A case study (2017) 
 The standard development for the National Standard of Indonesian (SNI) of 

the cell traction battery Lithium-ion Ferro phosphate secondary for electric 
vehicles applications (2017) 
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Keynote Speaker 3 
Assoc. Prof. Chao Min Wun, Ph.D.  
National Central University, Taiwan 

Subject Area 
Physics and Astronomy, Engineering, Biochemistry, 
Genetics and Molecular Biology, Medicine, 
Environmental Science, Earth and Planetary Sciences, 

Chemical Engineering 

Biography 
Chao Min Wun received B.Sc degree in Biomedical Engineering Chung Yuan 
Christian University in 1982. He also received M.Sc degree in Biomedical 
Engineering University of Wyoming, USA in 1987, and Ph.D. degree in Biomedical 
Engineering, USA in 1996. He specializes in speech production mechanism, 
physiological system conrol and modeling, augmentative and alternative 
communication, bioinstrumentation and speech and hearing instrument. He is 
currently a professor in Dept. Electrical Engineering, National Central University. 

Latest Publication 
 Development of an adaptive noise reduction system with automatic wind

noise detection utilizing TMS320C6713 (2017)
 Development of a speech enhancement dual-microphone noise reduction

system utilizing TMS320C6713 (2016)
 Simulation of neural mechanism for Chinese vowel perception with neural

network model (2013)
 Effects of electro-acoustical hearing on Mandarin speech recognition

under background noise for patients with cochlear implants-simulation and
clinical studies (2012)

 Study of neural correlates of mandarin tonal production with neural network
model (2012)
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Keynote Speaker 4 
Assoc. Prof. Dr. Eng. Daniel Moraru  
Shizuoka University , Japan  

Subject Area 
Physics and Astronomy, Engineering, Materials 
Science, Computer Science 

Biography 
Daniel Moraru received the B.Sc degree in Physics 

from Cuza University, Romania at 2010. He also received the M.Sc degree in 
Plasma physics in the same university at 2003. He received Doctor of 
Engineering degree in Nanovision Science and Technology in Shizuoka 
University at 2007. He is an associate professor in Research Instituteof Electronics 
at Shizuoka University. He is the head of his own laboratorium, Daniel Moraru’s 
Lab. His researches are include electronic and electrical materials, quantum 
electronics, electron devices, and electronic equipments. His researches 
related into silicon nanodevices, materials for nanoelectronics, dopant-atom 
devices, and nanostructures. He is member of Japan Society of Applied 
Physics. 

Latest Publication 
 Potential profile and photovoltaic effect in nanoscale lateral pn junction

observed by Kelvin probe force microscopy (2014)
 Dopant-induced random telegraph signal in nanoscale lateral silicon pn

diodes at low temperatures (2013)
 Silicon-based single-dopant devices and integration with photons ( Book

Chapter) (2013)
 Effects of deep-level dopants on the electronic potential of thin Si pn

junctions observed by Kelvin probe force microscope (2013)
 Electron-tunneling operation of single-donor-atom transistors at elevated

temperatures (2013)
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Keynote Speaker 5 
Prof. Madya Dr. Mohd Zainizan Bin Sahdan 
Universiti Tun Hussein Onn, Malaysia  
 
Subject Area 
Engineering, Physics and Astronomy, Materials 
Science, Computer Science, Chemistry, Chemical 
Engineering, Social Sciences, Decision Sciences, 
Biochemistry, Genetics and Molecular Biology 
 

Biography 
Mohd Zainizan Bin Sahdan graduated from Electronics and Electrical 
Engineering in Universiti Tun Hussein Onn Malaysia at 2004 and received his 
Ph.D. degree in Electrical Engineering from Universiti Teknologi Mara at 2013.He 
is currently a main researcher of Microelectronic and Nanotechnology 
Shamsuddin Research Centre (MiNT-SRC) and associate professor in the 
Departement of Electronics Engineering, Faculty of Electrical and Electronics, 
Universiti Tun Hussein Onn Malaysia. His main research interests are Solar Cell, 
Semiconductor thin films, and Nanomaterial processing and characterization. 
His innovation field of interests include Solar Cell, Fuel Cell, and Sensor. 
 
Latest Publication 
 Fabrication and integration of PDMS-glass based microfluidic with optical 

absorbance measurement device for coliform bacteria detection (2018) 
 Gadolinium-doped zinc oxide thin films prepared on different substrates by 

sol-gel spin-coating (2017) 
 Electrical and optical characteristics of atmospheric pressure plasma 

needle jet driven by neon trasformer (2017) 
 Development of atmospheric pressure plasma needle jet for sterilization 

applications (2017) 
 Influence of Annealing Temperature on Surface Morphological and 

Electrical Properties of Aluminum Thin Film on Glass Substrate by Vacuum 
Thermal Evaporator (2017) 
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Keynote Speaker 6 
Assoc. Prof. Kyaw Thu 
Kyushu University, Japan 
 
Subject Area 
Engineering, Environmental Science, Energy, 
Materials Science, Chemical Engineering, Physics and 
Astronomy, Chemistry, Earth and Planetary Sciences, 
Computer Science 

 
Biography 
Kyaw Thu received his Bachelor of Engineering in Mechanical from Yangon 
Technological University (YTU) in 200. He was awarded the Scholarship by 
Singapore to pursue further studies at the National University of Singapore (NUS) 
and completed his Ph.D. in 2010. His specialization in the Ph.D. course is 
Adsorption cycles for desalination and cooling. Kyaw Thu worked as a 
Research Scientist in the Water Desalination and Reuse Center of King Abdullah 
University of Science and Technology. He worked as Research Associate and 
Research Fellow in the National University Singapore (NUS). His research areas 
include various thermodynamic cycles for several scientific and engineering 
applications such as cogeneration, HVAC, desalination, dehumidification, 
energy harvesting and storage spanning from waste heat recovery to 
renewable energy. Yet, adsorption science and efficiency audit using the 
Second Law of Thermodynamics remain his main research interest. Dr. Kyaw 
Thu has a special talent in engineering design and modelling of engineering 
systems. Presently, Dr. Kyaw Thu holds seven international patents on adsorption 
systems for cooling, desalination and dehumidification processes. 
 
Latest Publication 
 Theoretical framework to evaluate minimum desorption temperature for 

IUPAC classified adsorption isotherms (2018) 
 Study on the influence of adsorbent particle size and heat exchanger 

aspect ratio on dynamic adsorption characteristics (2018) 
 Selected Papers from the 4th International Symposium on Innovative 

Materials for Processes in Energy Systems (IMPRES2016) (2018) 
 Exergy analysis of serpentine thermosyphon solar water heater (2018) 
 Thermodynamic feasibility evaluation of hybrid dehumidification – 

mechanical vapour compression systems (2018) 
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Keynote Speaker 7 
Associate Professor Jin Miyawaki 
Kyushu University, Japan 
 
Subject Area 
Chemistry, Materials Science, Chemical Engineering, 
Engineering, Energy, Environmental Science, Physics and 

Astronomy, Earth and Planetary Sciences, Biochemistry, Genetics and 
Molecular Biology 
 
Latest Publication 
 Calcination effect of borate-bearing hydroxyapatite on the mobility of 

borate   (2018) 
 Molecular simulation aided nanoporous carbon design for highly efficient 

low-concentrated formaldehyde capture (2017) 
 Highly graphitized carbon from non-graphitizable raw material and its 

formation mechanism based on domain theory (2017) 
 Effects of Blending and Heat-Treating on Composition and Distribution of 

SARA Fractions of Atmospheric Residues   (2017) 
 Studying Rotational Mobility of V=O Complexes in Atmospheric Residues 

and Their Resins and Asphaltenes by Electron Spin Resonance (2017) 
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Invited Speaker 1 
Prof. Madya Dr. Nafarizal bin Nayan 
Universiti Tun Hussein Onn, Malaysia 
 
Subject Area 
Engineering, Physics and Astronomy, Materials Science 
Biochemistry, Genetics and Molecular Biology, Computer 

Science, Chemical Engineering, Multidisciplinary Chemistry, Social Sciences 
 
Biography 
Nafarizal Bin Nayan graduated from Electrical and Electronics Engineering in 
Nagoya University and received his Ph.D degree in Electrical Engineering from 
Nagoya University at 2008. He is currently The Head of Microelectronic and 
Nanotechnology Shamsuddin Research Centre (MiNT-SRC) and associate 
professor in the Departement of Electronics Engineering, Faculty of Electrical 
and Electronics, Universiti Tun Hussein Onn Malaysia. His main research interests 
are diagonistic of plasma properties, nanoscale analysis and imaging, and 
plasma processing for solar cell fabrications. His innovation field of interests 
include application of various plasmas in medical and agriculture, and new 
plasma processing system. 
 
Latest Publication 
 Fabrication and characterization of rutile-phased titanium dioxide (TiO2) 

nanorods array with various reaction times using one step hydrothermal 
method (2018) 

 Comparison of biophysical properties characterized for microtissues 
cultured using microencapsulation and liquid crystal based 3D cell culture 
techniques (2018) 

 Electrical and optical characteristics of atmospheric pressure plasma 
needle jet driven by neon trasformer (2017) 

 Development of atmospheric pressure plasma needle jet for sterilization 
applications (2017) 

 Zero voltage switching driver and flyback transformer for generation of 
atmospheric pressure plasma jet (2017) 
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Invited Speaker 2 
Prof. Dr. Ratno Nuryadi 
BPPT, Indonesia 
 
Subject Area 
Engineering, Physics and Astronomy, Materials Science, 
Computer Science, Chemistry, Energy Chemical, 

Engineering Business, Management and Accounting, Mathematics 
 
Biography 
Dr. Ratno Nuryadi, M. Eng. was born in Bantul at 1973. He received the M.Eng 
dan Doctorate degree in Shizuoka University, Japan. He is an Indonesian 
scientist who successfully invented nanoscope, the first nano-measuring 
microscope in Indonesia. His invention managed to get him awarded Achmad 
Bakrie for Young Researcher at under-40-years category. His main interests are 
in nanotechnology and material science. Currently he is an agency for the 
Assessment and Application of Technology in Surabaya, Indonesia. 
 
Latest Publication 
 Synthesis and Enhanced Photocatalytic Activity of Ce-Doped Zinc Oxide 

Nanorods by Hydrothermal Method (2017) 
 Inter-band current enhancement by dopant-atoms in low-dimensional pn 

tunnel diodes (2017) 
 CO Gas-Induced Resonance Frequency Shift of ZnO-Functionalized 

Microcantilever in Humid Air (2017) 
 CO Gas Response of ZnO Nanostructures using Microcantilever in Dynamic 

Mode Operation (2017) 
 Enhancement of inter-band tunneling due to low-dimensionality of lateral 

2D Silicon Esaki diodes (2017) 
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Invited Speaker 3 
Assistant Prof. Koji Enoki 
University of Electro Communication, Japan 
 
Subject Area 
Engineering, Physics and Astronomy, Energy Chemical, 
Engineering 

 
Biography 
Koji Enoki received the M.Eng. and Ph.D degrees in Mechanical Engineering 
from Kyushu University, Japan at 2010 and 2013, respectively. He is a research 
collaborator in Kyushu University (2014-Present) and Tokyo University of 
Agriculture and Technology (2015-Present). He is an assistant professor in The 
University of Electro and Communications. His current main researches include 
thermal engineering, fluid engineering, and energy engineering. His researches 
related into two-phase flow, multiphase flow, heat transfer, heat exchanger, jet 
flow, adsorption, absorption, and heat transfer enhancement. 
 
Latest Publication 
 Simulation analysis of solution transportation absorption chiller with a 

capacity from 90 kW to 3517 kW (2018) 
 Experimental investigation of the effect of generator temperature on the 

performance of solution transportation absorption chiller (2017) 
 Experiments on the splashing limit during drop impact onto a thin liquid film 

(2017) 
 Performance of thermal energy transportation based on absorption heat 

pump cycle over 200 m distance – Solution transportation absorption chiller 
(2017) 

 Measurement of the maximum bubble size distribution in water subcooled 
flow boiling at low pressure (2017) 
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Invited Speaker 4 
Assoc. Prof. Syed Ahmad Helmi Syed Hassan, Ph.D. 
Universiti Teknologi, Malaysia 
 
Subject Area 
Engineering, Computer Science, Social Sciences, Business, 
Management and Accounting, Decision Sciences, Physics 

and Astronomy, Chemical Engineering 
 
Biography 
Dr. Syed Ahmad Helmi is a senior lecturer in the Faculty of Mechanical 
Engineering, Universiti Teknologi Malaysia (UTM), and is a fellow in the UTM 
Centre for Engineering Education. He has a Bachelor of Science in Mechanical 
Engineering and a Master in Mechanical Engineering and a PhD in Engineering 
Education. He is among the first cohort of graduates of the PhD in Engineering 
Education program from Universiti Teknologi Malaysia. A practitioner of 
problem-based learning (PBL), he regularly conducts courses to train 
academics in effective implementation of student-centered learning 
techniques. Prior to joining UTM, he worked as an engineer in industries, such as 
INTEL and SIME-DARBY. He won the best paper award at the 2011 IEEE Global 
Engineering Education Conference in Amman, Jordan, and two gold medals 
in the i-PHEX 2014 Innovative Practices in Higher Education Exposition. His 
research areas are on student centered learning, problem solving in 
engineering, manufacturing systems and optimization, and systems dynamic 
modelling. 
 
Latest Publication 
 An efficient integrated simulation–Taguchi approach for sales rate 

evaluation of a petrol station (2018) 
 Errors prevention in manufacturing process through integration of Poka Yoke 

and TRIZ (2017) 
 Feasibility study of industrial projects: A fuzzy AHP approach (2017) 
 Assessment of lean manufacturing practices: An operational perspective 

(2017) 
 Assessment of hybrid Lean-Agile (Leagile) supply chain strategies (2016) 
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Invited Speaker 5 
Prof. Nongklak Meethong, Ph.D. 
Khon Kaen University, Thailand 
 
Subject Area 
Materials Science, Chemistry, Physics and Astronomy, 
Engineering, Chemical Engineering, Energy, 

Multidisciplinary 
 
Biography 
Dr. Nonglak Meethong received B.Sc. (Magna Cum Laude) in Ceramic 
Engineering from Alfred University (AU), New York in 2004. She also received 
Ph.D. in Materials Science and Engineering from Massachusetts Institute of 
Technology (MIT) in 2009. Dr. Meethong is currently the Head of the Materials 
Science and Nanotechnology Program and Asst. Prof. in the Department of 
Physics, Faculty of Science, Khon Kaen University (KKU). After she started 
working at the Department of Physics, she received several national research 
grants. At present, her research work is mainly related to developing electrode 
materials for Li-ion batteries for use in portable electronic devices, hybrid and 
electric vehicles, and as energy storage devices for wind and solar farms. She 
has been awarded the 2015 Young Scientist Award of Thailand from 
Foundation for the Promotion of Science and Technology Under the Patronage 
of His Majesty the King. 
 
Latest Publication 
 Li2MnO3 domain size and current rate dependence on the electrochemical 

properties of 0.5Li2MnO3·0.5LiCoO2 cathode material (2017) 
 Electrochemical and Magnetic Properties of Electrospun SrTi1−xFexO3(x = 0, 

0.05 and 0.10) Nanofibers for Anodes of Li-Ion Batteries (2017) 
 Improvement of electrochemical properties of Ca3Co4O9as anode 

materials for lithium-ion batteries by Cr doping (2015) 
 XANES Investigation of Dynamic Phase Transition in Olivine Cathode for Li-

Ion Batteries (2015) 
 Properties of Dan Kwian, Sukhothai and Ratchaburi pottery clays fired at 700 

and 900 °c (2015) 
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Invited Speaker 6 
Teguh Endah Saraswati, Ph.D 
Universitas Sebelas Maret, Indonesia 
 
Subject Area 
Engineering, Materials Science, Physics and Astronomy, 
Chemistry 

 
Latest Publication 
 Quantitative analysis by UV-Vis absorption spectroscopy of amino groups 

attached to the surface of carbon-based nanoparticles (2018) 
 Water Treatment Using Plasma Discharge with Variation of Electrode 

Materials(2018) 
 Plasma Discharge with Different Electrode Diameters for Reducing 

Methylene Blue Concentration(2018) 
 Preparation of amine-modified Fe3O4/carbon nanoparticles by submerged 

arc discharge in ethylene diamine/ethanol(2018) 
 Copper-Graphene Composite: Electrochemical Synthesis and Structural 

Characterization(2018) 
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Invited Speaker 7 
Assistant Professor Koji Nakabayashi 
Kyushu University, Japan 
 
Subject Area 
Chemistry, Materials Science, Chemical Engineering, 
Engineering, Energy, Physics and Astronomy, Medicine, 

Environmental Science 
 
Latest Publication 
 Highly graphitized carbon from non-graphitizable raw material and its 

formation mechanism based on domain theory (2017) 
 Examining the molecular entanglement between V=O complexes and their 

matrices in atmospheric residues by ESR (2017) 
 Studying Rotational Mobility of V=O Complexes in Atmospheric Residues 

and Their Resins and Asphaltenes by Electron Spin Resonance (2017) 
 Effects of Blending and Heat-Treating on Composition and Distribution of 

SARA Fractions of Atmospheric Residues (2017) 
 Structural elucidation of physical and chemical activation mechanisms 

based on the microdomain structure model (2016) 
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Day 1 
9 October 2018 (Tuesday) 
 

Time Program 

08.00 - 09.00 Registration 

09.00 - 09.45 Opening Ceremony 

09.45 - 10.00 Coffee Break 

10.00 - 12.00 Plenary Session I 

Moderator : Anatta Wahyu B. Ph.D. 

Assoc. Prof. Kyaw Thu 

Assoc. Prof. Daniel Moraru 

Prof. Muhammad Nizam S.T., M.T., Ph.D 

12.00 – 13.00 Lunch Break 

13.00 - 15.00 Parallel Session I 

Emerald Room (EE) Opal Room (ME 1) 

13.00 - 13.30 
Invited speaker 1 

Prof. Dr. Ratno 
Nuryadi 

13.00 - 13.30 

Invited speaker 2 

Prof. Madya Dr. 
Nafarizal bin 

Nayan 

13.30 - 14.00 EE-008, EE-010,    
EE-12 13.30 - 14.00 ME-002, ME-004, 

ME-005 

14.00 - 14.30 EE-016, EE-021,  
EE-022 14.00 - 14.30 ME-009, ME-011, 

ME-013 

14.30 - 15.00 EE-023, EE-026,  
EE-029 14.30 - 15.00 ME-015, ME-018, 

ME-019 

15.00 - 15.30 EE-031, EE-033,  
EE-160 15.00 - 15.30 ME-024, ME-025, 

ME-032 
Saphire Room (CE) Topaz Room (IE) 

13.00 - 13.30 

Invited speaker 3 

Prof. Nongklak 

Meethong, Ph.D 
13.00 - 13.30 

Invited speaker 4 

Syed Ahmad 

Helmi Syed 



 

 
 

24 
 

Hassan, Ph.D 

13.30 - 14.00 CE-001, CE-014, 
CE-027 13.30 - 14.00 IE-003, IE-006, IE-

007 

14.00 - 14.30 CE-028, CE-034, 
CE-042 14.00 - 14.30 IE-020, IE-047, IE-

055 

14.30 - 15.00 CE-044, CE-049, 
CE-050 14.30 - 15.00 IE-058, IE-059, IE-

060 

15.00 - 15.30 CE-054, CE-057, 
CE-061 15.00 - 15.30 IE-068, IE-069, IE-

070 
Crystal Room (ME 2) 

13.00 - 13.30 

Invited speaker 5 

Teguh Endah 

Saraswati, Ph.D 

13.30 - 14.00 ME-108, ME-109, 
ME-114 

14.00 - 14.30 ME-115, ME-117, 
ME-120 

14.30 - 15.00 ME-121, ME-124, 
ME-126 

15.00 - 15.30 ME-128, ME-131, 
ME-138 

15.00 - 15.30 Lunch Break 

15.30 - 17.00 Parallel Session II 

Emerald Room (EE) Opal Room (ME 1) 

16.00 - 16.30 EE-119, EE-035,  
EE-036 16.00 - 16.30 ME-037, ME-045, 

ME-046 

16.30 - 17.00 EE-157, EE-038,  
EE-039 16.30 - 17.00 ME-051, ME-052, 

ME-053 

17.00 - 17.30 EE-040, EE-041,  
EE-043 17.00 - 17.30 ME-063, ME-066, 

ME-072 
Saphire Room (CE) Topaz Room (IE) 

16.00 - 16.30 CE-065, CE-083, 
CE-096 16.00 - 16.30 IE-079, IE-082, IE-

087 

16.30 - 17.00 CE-097, CE-099, 
CE-100 16.30 - 17.00 IE-091, IE-095, IE-

098 

17.00 - 17.30 CE-107, CE-116, 
CE-123 17.00 - 17.30 IE-104, IE-111, IE-

112 
Crystal Room (ME 2) 

16.00 - 16.30 ME-146, ME-158, 
ME-159 
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16.30 - 17.00 ME-175, ME-176, 
ME-179 

17.00 - 17.30 ME-180, CS-150 
19.00 - 21.00 Gala Dinner 

Day 2 
10 October 2018 (Wednesday) 

Time Program 

08.00 - 09.00 Registration 

09.00 - 10.00 Plenary Session II 

Moderator : Anatta Wahyu B. Ph.D. 

Prof. Josaphat Tetuko Sri Sumantyo, Ph.D 

Assoc. Prof. Chao Min Wun, Ph.D. 

Prof. Madya Dr. Mohd Zainizan Bin Sahdan 

10.30 - 10.45 Coffee Break 

10.45 -14.15 Parallel Session I 

Emerald Room (EE) Opal Room (ME 1) 

10.45 - 11.15 EE-048, EE-062, 
EE-064 

10.45 - 11.15 
Invited speaker 2 
Assistant Prof. Koji 

Enoki 

11.15 - 11.45 EE-071, EE-093, 
EE-110 11.15 - 11.45 ME-073, ME-074, 

ME-075 

11.45 - 12.15 EE-113, EE-118, 
EE-122 11.45 - 12.15 ME-077, ME-078, 

ME-080 

12.15 - 12.45 EE-127, EE-130, 
EE-132 

12.15 - 12.45 ME-081,ME-084, 
ME-085 

12.45 - 13.15 EE-136, EE-137, 
EE-140 

13.15 - 13.45 EE-142, EE-153 
Saphire Room (CE) Topaz Room (IE) 

10.45 - 11.15 
Invited speaker 3 
Assistant Professor 
Koji Nakabayashi 

10.45 - 11.15 IE-139, IE-141, 
IE-143 

11.15 - 11.45 CE-125, CE-129, 
CE-133 11.15 - 11.45 IE-149, IE-151,  

IE-152 
11.45 - 12.15 CE-135, CE-145, 11.45 - 12.15 IE-156, IE-161, 
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CE-147 IE-162

12.15 - 12.45 CE-148, CE-163, 
CE-164 

12.15 - 12.45 IE-017, IE-056,  
IE-067 

12.45 - 13.15 IE-090, IE-102,  
IE-134 

Crystal Room (ME 2) 

10.45 - 11.15 
ME-086, ME-088, 

ME-089 

11.15 - 11.45 ME-092, ME-094, 
ME-101 

11.45 - 12.15 ME-103, ME-105, 
ME-106 

12.15 – 12.45 IE-144, IE-154,  
IE-155 

12.45 – 13.15 IE-174, IE-177 

14.15 – 15.00 Lunch  
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KS-165 Daniel Moraru1* and Tabe 
Michiharu1 

1Research Institute of Electronics, Shizuoka 
University, Japan 

Keynote: Single-Electron Tunneling via 
Dopants in Silicon Nano-Transistors and Nano-
Diodes 

KS-169 Chao-Min Wu1* 
1Dept. of Electrical Engineering, National 
Central University, Taiwan 

Keynote: Signal Processing for Speech and 
Hearing Application  

KS-171 
Kyaw Thu1*, Sourav Mitra2, 
Bidyut Baran Saha3, Takahiko 
Miyazaki4* and Akira Harata4 

1Green Asia Education Center, 
Interdisciplinary Graduate School of 
Engineering Sciences, Kyushu University, 
Japan 
2Department of Mechanical Engineering, 
Indian Institute of Technology,  India 
3Mechanical Engineering Department,  
Kyushu University, Japan 
4Faculty of Engineering Sciences, Kyushu 
University, Japan 

Keynote: Adsorption Systems from Theory to 
Practice: Model Development and 
Assessment of the Isosteric Heat of Adsorption 

KS-172 Jin Miyawaki1* 
1Institute for Materials Chemistry and 
Engineering, Kyushu University, Japan 

Keynote: Toward Activated Carbons with 
Enhanced Effective Adsorption Amount by 
Control of Activation Process 
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KS-182 M.Z. Sahdan1,2*, K.M Wibowo1, 
A. Muslihati1 and N. Rosni1 

1Microelectronic and Nanotechnology-
Shamsuddin Research Centre (MiNT-SRC), 
Universiti Tun Hussein Onn Malaysia, Batu 
Pahat Johor, Malaysia 
2Preston GeoCEM Sdn Bhd, Taman Universiti, 
Batu Pahat Johor, Malaysia 

Keynote: Graphene Sensor for Future Local 
Economic Development 

IS-170 Koji Nakabayashi1* 
1Institute for Materials Chemistry and 
Engineering, Kyushu University, Japan 

Invited Speaker: Study on the Structural 
Effects on the Electrochemical Performance 
of Biomass-derived Hard Carbon as an 
Anode Material in Sodium Ion Batteries 

IS-166 Ratno Nuryadi1* 
1Center for Materials Technology, Agency for 
the Assessment and Application of 
Technology, BPPT, Indonesia 

Invited Speaker: Growth of ZnO Nanorods on 
Microcantilever and Its Gas Response 

IS-167 Syed Ahmad Helmi1* 
1School of Mechanical Engineering Faculty of 
Engineering Universiti Teknologi Malaysia 

Invited Speaker: Strengthening the 
Implementation of Science, Technology, 
Engineering and Mathematics (STEM) 
Education in the 21st Century: A Simple and 
Systematic Guideline 
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IS-168 Nafarizal Nayan1* 
1Microelectronics and Nanotechnology-
Shamsuddin Research Centre (MiNT-SRC), 
Institute for Integrated Engineering,UTHM 

Invited Speaker: Surface Treatment using 
Simple and Low Cost Atmospheric Pressure 
Plasma Needle Jet (APPNJ) 

IS-173 

Koji Enoki1*, Tomio Okawa1, 
Budi Kristiawan2, Agung Tri 
Wijayanta2 and Masaharu 
Ono1 

1The University of Electro-Communications, 
Japan, 2Sebelas Maret University, Indonesia 

Invited Speaker: The Characteristics of Water 
Boiling Heat Transfer, Pressure Drop and Flow 
Regime in Mini-channel 

IS-178 Teguh Endah Saraswati1* 
1Department of Chemistry, Faculty of 
Mathematics and Natural Sciences, Sebelas 
Maret University 

Invited Speaker: Plasma-activated 
Photocatalyst TiO2/Carbon for Wastewater 
Treatment Application 
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CE-014 

Anatta Budiman1*, 
Muhammad Vitrawandika1, 
Queenta Putri1 and Adrian 
Nur1 

1Department of Chemical Engineering, 
Universitas Sebelas Maret,Indonesia 

Synthesis of Nano-g-Carbon Nitride for 
Photodegradation of Organic Waste 

CE-027 
Dwi Setyawardhani1*, Hary 
Sulistyo2, Wahyudi Sediawan2 
and Mohammad Fahrurrozi2 

1Department of Chemical Engineering, 
Universitas Sebelas 
Maret,Indonesia,2Department of Chemical 
Engineering, Universitas Gadjah 
Mada,Indonesia 

Kinetics and Equilibrium Studies of Stearic 
Acid Adsorption in Urea Complexation  

CE-028 

Adrian Nur1*, Arif Jumari1, 
Anatta Wahyu Budiman1, 
Ossama Ruzicka1, Maulana 
Ahmad Fajri1, Nazriati 
Nazriati2 and Fauziatul 
Fajaroh2 

1Department of Chemical Engineering, 
Sebelas Maret University,Indonesia, 
2Chemistry Department, Faculty of 
Mathematics and Science, State University of 
Malang,Indonesia 

Electrosynthesis of Cobalt – hydroxyapatite 
Particle 

CE-034 

Febrianto Adi Nugroho1*, Putu 
Teta Prihartini Aryanti1, 
Hasniyah Marwatil Muna1 
and Siti Nurhayati1 

1Department of Chemical Engineering, 
Universitas jenderal Achmad Yani,Indonesia 

A Combined Electrocoagulation and Mixing 
Process for Contaminated River Water 
Treatment 
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CE-042 

Anisa Raditya Nurohmah1, Ike 
Puji Lestari1, Khikmah Nur 
Rikhy Stulasti1, Endah Retno 
Dyartanti1, Luthfi Mufidatul 
Hasanah1, Soraya Ulfa 
Muzayanha1 and Agus 
Purwanto1* 

1Department of Chemical Engineering, 
Universitas Sebelas Maret,Indonesia 

Continuous Adsorption of Cr and Pb from 
Textile Industry Waste Water with Banana 
Peel-Derived Activated Carbon 

CE-044 
Arina Wahyu Himawati1*, 
Shofirul Sholikhatun Nisa1 and 
Hafni Amalia Juniarti1 

1Department of Chemical Engineering, 
Universitas Sebelas Maret,Indonesia 

Bio-Composite Fire Resistant From Banana 
Leaf Waste And Coconut Fiber Environmental 
Friendly (KOPISERPA) 

CE-049 
Yusuf Wibisono1*, Yogo 
Migunani2, Ni'Matul Izza1 and 
Shinta Rosalia Dewi1 

1Bioprocess Engineering, Universitas 
Brawijaya,Malang,Indonesia,2Agricultural 
Engineering, Universitas Brawijaya, 
Malang,Indonesia 

On the Development of Mini Membrane 
Module (mMm) for Mass Transport Assessment 
of Mixed Matrix Membrane 

CE-050 

Yusuf Wibisono1*, Rut Yuliani2, 
Dini Ardian2, Nadinda 
Kamilia1, Anang Lastriyanto2 
and Sandra Malin Sutan2 

1Bioprocess Engineering, Universitas 
Brawijaya,Malang,Indonesia,2Agricultural 
Engineering, Universitas Brawijaya, 
Malang,Indonesia 

Hybridization of Nitrogen Compounds and 
Hydroxyapatite: A Slowly Released Fertilizer 
for Water Sustainability 

CE-054 
Lidya Simanjuntak1, Tri Edhi 
Budhi Soesilo Soesilo1* and 
Herdis Herdiansyah1 

1Universitas indonesia,Indonesia Analysis of Energy Consumption for 
Sustainable Surfactant Plants 
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CE-057 

Ari Diana Susanti1*, Wahyudi 

Budi Sediawan2, Sang 

Kompiang Wirawan2 and 

Budhijanto Budhijanto2 

1Department of Chemical Engineering, 

Universitas Sebelas 

Maret,Indonesia,2Department of Chemical 

Engineering, Universitas Gadjah 

Mada,Indonesia 

Adsorption-Desorption Recoveries as Column 

Performance Criteria in Isolation of Oryzanol 

from Rice Bran Oil  

CE-061 

Woro Partini Maryunani1*, Evi 

Puspitasari1, Muhammad 

Amin1 and Dwi Sat Agus 

Yuwana1 

1Department of Civil Engineering, Universitas 

Tidar,Indonesia 

The Study of Temperature Changes on 

Asphalt Concrete Wearing Course (AC-WC) 

Mixing Process on Marshall Characteristics 

CE-065 

Heny Dewajani1*, Achmad 

Chumaidi1, Rokhmatul 

Khasanah1 and Tabita Dya 

Agustina1 

1Department of Chemical Engineering, The 

State Polytechnic of Malang,Indonesia 

Synthesis Ester Gum through Esterification 

Reaction of Rosin and Gliserol using Zeolite 

Modified by Nickel as Catalyst 

CE-083 

Arfiana1*, Era Restu Finalis1, 

Fausiah1, Ilhamsyah Noor1, 

Erbert Ferdy Destian1, Dorit 

Bayu Islam Nuswantoro1, Sd 

Sumbogo Murti1, Hens 

Saputra1 and Reiji Noda2 

1Center for Technology Energy Resources and 

Chemical Industry, BPPT,Indonesia, 2Chemical 

and Environment Engineering, Graduate 

Scholl of Engineering, Gunma University, 

Japan 

Utilization of Empty Fruit Bunch (EFB) Char in 

the Production of NPK Slow Release Fertilizer 

(SRF) 



33 

CE-096 

Fusia Mirda Yanti1*,1 Zulaicha 

Dwi Hastuti1, Sd. Sumbogo 

Murti1, Novio Valentino1, Atti 

Sholihah and Asmi Rima 

Juwita1 

1The Agency for Assesment and Application 

Technology, Indonesia 

Utilization Palm Oil Mill Effluent for Biogas using 

Continous-Stirred-Tank-Reactor : Production 

and Biogas Cleaning  

CE-097 Ir Sutomo1* 
1Industrial Technology Department, Atmajaya 

University, Jakarta, Indonesia 

The Influence of Wave Frequency of Solenoid 

Magnetic Field on CaCO3 Scale Formation in 

Piping System 

CE-099 Ir Sutomo1* 
1Industrial Technology Department, Atmajaya 

University, Jakarta, Indonesia 

The Influence of Solenoid Magnetic Field on 

CaCO3 Scale Formation in The Presence 

Various Temperature Solution in Piping System 

CE-100 Ir Sutomo1* 
1Industrial Technology Department, Atmajaya 

University, Jakarta, Indonesia 

The Influence of Solution Consentration of 

Solenoid Magnetic Field on CaCO3 Scale 

Formation in Piping System 

CE-107 
Fadilah1*, Sperisa Distantina1 

and Ari Diana Susanti1 
1Universitas Sebelas Maret, Indonesia 

Moisture Sorption Isotherm of Edible Film 

Made from Carrageenan and Carboxy 

Methyl Glucomannan  
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CE-116 

Joni Prasetyo1*, Nurdiah 

Rahmawati1, Galuh Murti1, 

Fusia Mirdayanti1, Asmi 

Juwita1, Astri Pertiwi1, Tyas 

Puspitarini1, Novio Valentino1, 

Herman Hidayat1, Sumbogo 

Murti1 and Reiji Noda2 

1BPPT, Indonesia, 2Gunma Univesity, Japan 

Optimization on Low Cost Methanol 

Production Utilizes Syngas of Biomass: 

Simulation and Validation 

CE-123 

Anatta Budiman1*, Ari Diana 

Susanti1, Faiz Mubarok1 and 

Rita Indah Rahmawati1 

1Universitas Sebelas Maret, Indonesia 
Tofu Liquid-waste Photodegradation using g-

C3N4 

CE-125 

Endang Kwartiningsih1*, 

Wahyudi Budi Sediawan1, 

Muslikhin Hidayat1 and 

Ahmad Tawfiequrrahman 

Yuliansyah1 

1Universitas Sebelas Maret, Indonesia 
Design of Supercritical Fluid Extractor using 

Dry Ice as A Supercritical Solvent 

CE-129 
Sd.Sumbogo Murti1* and 

Fusia Mirda Yanti1 

1Center for Energy Resources and Chemical 

Industry, Agency for The Assessment and 

Application of Technology, PUSPIPTEK, 

Tangerang Selatan, Indonesia 

Investigating the Nature of Fuel Mixtures of 

Petroleum Diesel and Biodiesel  

CE-133 

Desi Luvita1*, Mohammad 

Kholid Ridwan1 and 

Rachmawan Budiarto1 

1Department of Nuclear Engineering and 

Engineering Physics, Universitas Gadjah 

Mada, Indonesia 

A Scenario of BAPV and BIPV System for Long-

term Projection Energy Demand in 

Yogyakarta 
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CE-135 

Mujtahid Kaavessina1*, 

Muftikhatul Mu’awanah1 and 

Shofirul Sholikhatun Nisa1 

1Chemical Engineering Department, 

Universitas Sebelas Maret, Surakarta 57126, 

Indonesia 

The Effects of Molecular Weight of Poly Lactic 

Acid Matrix on Release Time of Smart Urea 

Fertilizer (SUF) 

CE-145 

Ratna Dewi 

Kusumaningtyas1*, 

Muhammad Hafizt Akbar1, 

Haniif Prasetiawan1 and Dwi 

Widjanarko1 

1Chemical Engineering Department, Faculty 

of Engineering, Universitas Negeri Semarang 

Sekaran, Semarang, Indonesia, 
2Mechanical Engineering Department, 

Faculty of Engineering, Universitas Negeri 

Semarang Sekaran, Semarang, Indonesia 

Kinetic Study of Esterification Reaction of 

Kapok Randu (Ceiba pentandra) Seed Oil 

with Methanol in the Presence of Sulfuric Acid 

Catalyst 

CE-147 

Aufara Mahayum1, Teguh 

Endah Saraswati1*, Annisa 

Dinan Ghaisani1, Candra 

Purnawan1, Sentot Budi 

Rahardjo1 and Kusumandari 

Kusumandari1 

1Universitas Sebelas Maret, Indonesia 

Effect of Ozone Treatment on Photocatalytic 

Degradation of Methylene Blue using 

TiO2/Activated Carbon 

CE-148 

Annisa Dinan Ghaisani1, 

Kusumandari Kusumandari1, 

Teguh Endah Saraswati1* and 

Aufara Mahayum1 

1Universitas Sebelas Maret, Indonesia 

Degradation of Textile Industry Wastewater of 

Dye using Dielectric Barrier Discharge (DBD) 

Plasma  
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CE-163 
Retno A. S. Lestari1*, Enny P 

Nurlaili2 and Priyono Kusumo1 

1Chemical Engineering Department, 17 

Agustus 1945 University, Semarang, Indonesia,  
2Food Technology Department, 17 Agustus 

1945 University, Semarang, Indonesia 

The Effect of Carbon Dioxide Concentration 

and Dimension of Photobioreactor on the 

Growth of Microalgae Nannochloropsis 

CE-164 Inayati Inayati1* 

1Chemical Engineering Department, 

Engineering Faculty, Universitas Sebelas 

Maret, Surakarta, Indonesia 

Effect of Glycerol Concentration on 

Mechanical Characteristics of Biodegradable 

Plastic from Rice Straw Cellulose 

CE-181 

Widi Astuti1*, Fika Rofiek 

Mufakhir1, Erik Prasetyo1, 

Slamet Sumardi1, Aulia Pertiwi 

Tri Yuda1, Fajar Nurjaman1, 

Yayat Iman Supriyatna1 and 

Anton Sapto Handoko1 

1Research Unit for Mineral Processing, 

Indonesian Institute of Sciences (LIPI), 

Lampung, Indonesia 

Reductive-Atmospheric Leaching of 

Manganese from Pyrolusite Ore using Various 

Reducing Agents 
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ME-002 Umashankar Lath1* 1VIT University, India 

Development of a Data Acquisition System 

for Optimizing the Vehicle Performance and 

Validation of Vehicle Systems 

ME-004 
Meghasham Khandige1* and 

Prathap C1 

1Indian Institute of Space Science and 

Technology, Trivandrum, India 

Measurement of Species Profile across a 

Planar Flame using PLIF 

ME-005 

Aji Nugroho1, Nugroho Agung 

Pambudi1*, Budi 

Harjanto1, Agung 

Febryanto1, Ridho Alfan 

Firdaus1, Nova Dany 

Setyawan1 and Mochamad 

Syamsiro2 

1Department of Mechanical Engineering 

Education, Faculty of Teacher Training and 

Education, Sebelas Maret 

University,Indonesia, 
2Department of Mechanical Engineering, 

Faculty of Engineering, Janabadra University, 

Indonesia 

Production of Solid Fuel by Hydrothermal 

Treatment using Terminalia Catappa Peels 

Waste as Renewable Energy Sources 

ME-009 

Indri Yaningsih1, Agung Tri 

Wijayanta2, Takahiko 

Miyazaki1* and Shigeru 

Koyama3 

1Department of Energy and Environmental 

Engineering, Kyushu University, Indonesia, 
2Department of Mechanical Engineering, 

Faculty of Engineering, Sebelas Maret 

University, Indonesia, 
3Thermal Science and Engineering Division, 

I2CNER, Kyushu University, Japan 

Desiccant Dehumidification System for Low 

Desorption Temperature 

ME-011 Rany Puspita Dewi1* 
1Mechanical Engineering Department, 

Universitas Tidar, Magelang, Indonesia  

Utilization of Sawdust and Coconut Shell as 

Raw Materials in Briquettes Production 
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ME-013 

Yusuf Dewantoro 

Herlambang1*, Jin-Cherng 

Shyu2, Shun-Ching Lee2, Anis 

Roihatin1 and Kurnianingsih1 

1Department of Mechanical Engineering, 

Energy Conversion Engineering Program, 

Politeknik Negeri Semarang, Indonesia, 
2Department of Mechanical Engineering, 

National Kaohsiung University of Science and 

Technology, Taiwan 

A Numerical Modeling of Air-breathing 

Membraneless Microfluidic Fuel Cells Basis on 

Various Number of Fuel Concentration 

ME-015 

Wahyu Raharjo1,2*, Rudy 

Soenoko3, Anindito 

Purnowidodo3 and Agus 

Choiron3 

1Mechanical Engineering Department, 

Universitas Sebelas Maret Surakarta, 

Indonesia, 
2Doctoral Student of Mechanical 

Engineering, Universitas Brawijaya Malang, 

Indonesia, 
3Mechanical Engineering Department, 

Universitas Brawijaya Malang, Indonesia 

Influence of Several Chemical Treatment on 

the Interfacial Shear Strength of Zalacca 

Fibres and Low-Density Polyethylene Matrix 

ME-018 

Satrio Tri Jayanto1*, 

Mahendrata Chendra2, and 

Agung Tri Wijayanta1 

1Mechanical Engineering Department, 

Faculty of Engineering, Universitas Sebelas 

Maret, Indonesia, 
2PT PERTAMINA Asset 4 Field Cepu, Indonesia 

Estimating Corrosion Rate and Remaining Life 

of Pressure Vessel H2S Absorber 

ME-019 Nani Mulyaningsih1* 
1Departement of Mechanical Engineering, 

Universitas Tidar, Indonesia 

Influence of Organic Corrosion Inhibitor on 

Corrosion Behavior Of St-37 Carbon Steel in 

NaCl Medium 

  

https://www.researchgate.net/profile/Satrio_Jayanto
https://www.researchgate.net/profile/Satrio_Jayanto
https://www.researchgate.net/profile/Satrio_Jayanto
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ME-024 

Unggul Wasiwitono1*, Arif 

Wahjudi1, Ari Kurniawan 

Saputra1 and I Nyoman 

Sutantra1 

1Mechanical Engineering Department, ITS, 

Indonesia 

Dynamics Analysis of Gyroscopic Inverted 

Pendulum 

ME-025 

Dini Oktavitasari1*,Dominicus 

Danardono2 and Prafitri 

Kurniawan2 

1Graduate School of Mechanical 

Engineering, Faculty of Engineering, Sebelas 

Maret University, Indonesia, 
2Mechanical Engineering Department, 

Faculty of Engineering, Sebelas Maret 

University, Indonesia 

Study of The Wind Farm Arrangements and 

Wake Characteristic using Numerical 

Simulation for Crossflow Wind Turbine 

ME-032 
Sri Hastuti1*, Catur Pramono1 

and Paryono2 

1Mechanical Engineering Department, 

Universitas Tidar, Magelang, Indonesia, 
2Mechanical Engineering Department, 

Politeknik Negeri Semarang, Semarang, 

Indonesia. 

The Waste Utilization of Arenga Pinnata Fiber 

for Reinforce Composite Material to Panelling 

House 

ME-037 

Dody Ariawan Mochyi 

Soejitno1*, Muhammad 

Saifuddin Salim2, Razaina Mat 

Taib2 and Zainal Arifin Mohd 

Ishak2 

1Mechanical Engineering Department, 

Engineering Faculty, Universitas Sebelas 

Maret, Indonesia, 
2School of Material and Mineral Resources, 

Engineering Faculty, Universiti Sains Malaysia 

Nonwoven Alkali Treated Kenaf Fiber Mat - 

Unsaturated Polyester Composite under 

Hygrothemal Aging 
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ME-045 

Hanung Nugroho Jati1*, 

Muhammad Zuhdi Khusaini1, 

Heru Sutanto1 and Zainal 

Arifin1 

1Mechanical Engineering Department, 

Faculty of Engineering, Universitas Sebelas 

Maret, Indonesia 

Application of Direct Deposition Method for 

Dye Sensitized Solar Cell (DSSC) 

Manufacturing Process 

ME-046 
Ndaru Adyono1*, Eko Surojo1 

and Triyono1 

1Mechanical Engineering Department, 

Faculty of Engineering, Universitas Sebelas 

Maret, Indonesia 

Hard Anodizing of 6061-T0 Aluminium Alloy in 

Sulfuric Acid Bath at Low Temperature and its 

Micro-Hardness Properties 

ME-051 

Ridwan Ridwan1*, Singgih Dwi 

Prasetyo1, Arvian Candra 

Kusuma1, Rizqi Abdul 

Rahman1 and Suyitno 

Suyitno1 

1Mechanical Engineering Department, 

Faculty of Engineering, Universitas Sebelas 

Maret, Indonesia 

Recent Progress of Biogas Produced from the 

Waste of Natural Indigo Dyes for Electric 

Generation 

ME-052 

Muhamad Faizal Asfar1*, 

Dody Ariawan1 and Joko 

Triyono1 

1Mechanical Engineering Department, 

Faculty of Engineering, Universitas Sebelas 

Maret, Indonesia 

Effect of Immersion on the Flexural Properties 

of Zalacca Midrib Fiber/HDPE by Compression 

Molding 
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ME-053 
Sigit Iswahyudi1,2*, Sutrisno1 

and Prajitno1 

1Department of Mechanical and Industrial 

Engineering, Faculty of Engineering, 

Universitas Gadjah Mada, Indonesia, 
2Department of Mechanical Engineering, 

Faculty of Engineering, Universitas Tidar, 

Indonesia 

Dimensional Analysis of Horizontal Axis Wind 

Turbine Scaling Design  

ME-063 
Agung Premono1* and Kadek 

Muda Putra Adyaksa1 

1Department of Mechanical Engineering, 

State University of Jakarta, Indonesia 

Effect of Fiber Orientation Angle and Number 

of Layers on the Mechanical Properties of a 

Composite Material: A Numerical Study 

ME-066 

Gundhi Asmoro1*, Eko Surojo2, 

Dody Ariawan2, Nurul 

Muhayat2 and Wijang Wisnu 

Raharjo2 
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Abstract. Adsorbents, which can exhibit its utmost effective adsorption amount in working pressure range defined by the 

application conditions, are desirable. We have demonstrated that a control of average pore size was crucial to increase effective 

adsorption amount of adsorbents using selectively-prepared model activated carbons (ACs). However, ACs prepared via 

carbonization process of raw materials followed by activation process of carbonized specimen often have wide distribution in 
the pore size. Because both too narrow and too wide pores do not contribute to increase the effective adsorption amount, ACs 

having pores with narrow pore size distribution centered at optimum pore size are highly expected. Inhomogeneous reaction 

(gasification) of the carbonized specimen with activation agent, which could be due to a non-uniform contact between them, 

is considered to give the wide pore size distribution of the resultant ACs. Therefore, how to induce the uniform reaction is a 
key issue. In presentation, an effectiveness and applicability of average pore size adjustment to improve the effective 

adsorption amount of ACs will be discussed using biomass, a renewability and relatively low price resource, as a raw material. 

Secondary, results of stepwise activation process to induce uniform distribution of activation agent and then uniform reaction 

between the activation agent and carbon will be shown. 

 

Keywords: Activated carbon, effective adsorption, average pore size, biomass 
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Abstract. Sodium ion batteries (SIBs) are a promising alternative to lithium ion batteries (LIBs) because of their 

natural abundance, their lower cost, and the similarities in the chemical properties of sodium and lithium. However, 
the typical anode materials used in LIBs, such as graphite, are not suitable for use in SIBs. Hard carbon can be used 

as an anodic material in SIBs and has shown a reversible capacity of around 300 mAh g-1. Additionally, hard carbon 

can be obtained from renewable biomass sources, such as sugar, cotton wool, pinecone hulls, peanut shells, and rice 

husks. A preheating process was developed to prepare hard carbon from mangrove wood for use as an anode material 
in SIBs. The size and distribution of micropores could be controlled by adjusting the preheating step that results in 

char formation on the green wood. Optimum preheating conditions for the preparation of mangrove char was 7 days 

at 500oC in a 0.7-MPa atmosphere. Hard carbon that had been treated in this way exhibited a sustained rate capability 

and a discharge capacity and first-cycle Coulombic efficiency of 284 mAh g-1 and 80.0%, respectively. Pre-heating 
conditions were shown to control the pore structure in the resulting hard carbon. Ultra-micropores were shown to play 

a role in the determination of reversible ion storage sites for sodium ions. 

Keywords : Structural effect, Electrochemical, Sodium Ion Battery. 
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Abstract. This study discusses a plasma application for enhancement of the photocatalytic activity of TiO2/carbon which 

potentially being applied for wastewater treatment. To study the degradation efficiency, a methylene blue (MB) was used 

as a dye pollutant model. The application of an arc plasma is initially explored for preparation of the photocatalyst 

nanocomposite of TiO2/carbon. Carbon doping to TiO2 purposedly narrowed the bandgap energy of TiO2 thus the 

photocatalysis process could be performed under visible light irradiation. Another purpose of carbon addition is to provide 

a wider surface area of the nanocomposite to provide better interaction between pollutant and photocatalyst due to the poor 

adsorption property of TiO2. The nanocomposite TiO2/carbon was prepared under submerged arc discharge in a various 

liquid medium. The carbon supposedly covered TiO2 condensed during arc discharge. The material characterization shows 

that that the resulting product revealed different surface properties when they were synthesized in the different liquid 

medium. The surface properties will influence the interaction between the photocatalyst and the pollutant leading to the 

increasing of methylene blue degradation efficiency. By using a polar protic solution as the liquid medium in submerged 

arc discharge, the nanocomposite surface successfully attached by hydrophilic functional groups leading to a better 

interaction between photocatalyst and pollutant which responsible for the enhancement of the photocatalytic activity of 

TiO2/Carbon. Even the photocatalyst produced via arc plasma activation has better performance than un-activated one; the 

degradation of a higher pollutant concentration took a long time. Facing this problem, we discuss additional results of 

dielectric barrier discharge (DBD) plasma application to activate the photocatalyst TiO2/carbon for MB degradation. DBD 

plasma generation produced the physicochemical processes induced for the formation of emission of UV/visible light and 

chemically active species. The UV/Vis light emission during the electrical discharge could activate the photocatalyst 

TiO2/C. The plasma species including ozone and hydroxyl radical played a role as the major cause of organic pollutant 

degradation. Dispersing the active plasma species directly in solution survives the ozone and hydroxyl radical longer than 

in gaseous state which attacked the dye molecules and resulting in MB bleaching. The evaluation studied by 

spectrophotometer have clearly shown that the degradation in photocatalysis using TiO2/C activated by DBD plasma 

capable of degrading the MB more efficient than conventional photocatalysis process. 

Keywords: Plasma, Photocatalysis, TiO2, Carbon, Dye Degradation. 
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Abstract. This study developed empirical response surface models for optimizing the quicklime characteristics. The 

calcination process parameters evaluated were calcination temperature, calcination time, and eggshell particle size. Two 

process models were successfully developed and validated for RSM models. The modeling validation runs were within the 

95% prediction interval of the developed models and their residual errors compared to the predicted values were less than 

5%. Results from this study shows that the significant parameters that influenced the quicklime yield and reactivity are 

calcination temperature, calcination time and eggshell particle size. The RSM approach shows that a compromised setting 

of calcination temperature of 945.91oC and calcination time of 180.82 min will produce quicklime of optimal yield of 

99.6608 % and optimum level of calcination time of 210 min and calcination temperature of 895.03oC produced optimum 

quicklime reactivity of 0.467835oC/s. The RSM models developed in this study can be used in the quicklime production 

industries to find the settings of the calcination process that will maximize quicklime quantity and quality. This will reduce 

the downtime encountered by industries having problems caused by variation in the quality of purchased quicklime.  

Keywords: Eggshell, Optimization, Calcination, Respones Surface Methodology. 
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Abstract. Graphitic Carbon Nitride (g-C3N4) is recently becoming an interesting semiconductor material with 

potential applications as a catalyst for organic synthesis, electrodes, photocatalyst, and hydrogen storage material. 

The improvement of photocatalytic activity for organic waste degradation especially tofu waste was observed in this 
study via fabrication C3N4 photocatalyst in nano-fiber and nano tubular forms. With certain procedures, by variation 

of acidic solvents concentration, temperature of pyrolysis, and additives, the graphitic carbon nitride nano-fiber 

(GCNNF) and nano-tubular graphitic carbon nitride (TGCN) have been synthesized and were applied for photo-

degradation of tofu waste using ultra violet irradiation. From the experiment, the optimum preparation procedure 
and optimum photocatalytic activity test for degradation organic tofu waste have been obtained. The both prepared 

GCNNF and TGCN catalysts have ability to reduce the value of COD and BOD by more than 90% 

Keywords: Carbon Nitride, Photodegradation,Organic Waste, Nanomaterial. 
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Abstract. High quality biodiesel needs proper vegetable oil or animal fats as feed stocks. Vegetable oils consist of various 

fatty acids, including saturated and unsaturated ones. Cloud point and pour point are some of important physical properties 

which have to be fulfilled for producing high quality biodiesel. The higher cloud and pour point of the biodiesel, the better 

it was for using especially in cold weather. These properties are can be achieved by using high concentration saturated fatty 

acids as the feed stock.  

Urea complexation is a fractionation process to separate saturated fatty acids (SFAs) from vegetable oil or animal fats. 

Stearic acid is the most saturated fatty acid consisted in vegetable oil. This research studied the kinetics and equilibrium 

data of the stearic acid complexation using an adsorption process.  

Batch adsorption process was developed to obtain the experimental data. Experimental sets of data were observed with 

adsorption kinetics and equilibrium models. High concentration of stearic acid was used to represent adsorption kinetics and 

equilibrium parameters. Kinetic data were examined with pseudo-first order, pseudo-second order and intra particle 

diffusion models. Freundlich and Langmuir isotherm were used to study the equilibrium model of this adsorption. The 

experimental data showed that stearic acid adsorption in urea crystal followed pseudo-second order model. The compatibility 

of the data with Langmuir isotherm showed that urea complexation was a monolayer adsorption. 

Keywords: Stearic Acid, Adsorption, Equilibrium, Kinetics Model, Urea Complexation. 
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Abstract.  The catalyst for the production of hydrogen from its storage as chemical hydrides (NaBH4) must 

have a high durability under alkaline conditions. Cobalt is one of the potential candidates that exhibit good catalyst 
properties. The catalyst supported is required to increase the catalyst dispersion and prevent the catalyst loss along 

with the hydrogen bubbles. This study aims to develop the synthesis of cobalt catalysts with hydroxyapatite as the 

supported catalyst by electrochemical method. The synthesis of cobalt-hydroxyapatite has advantages i.e. cheap, 

easy to control, and the catalyst dispersed in the supported catalyst. The advantages of hydroxyapatite as the 
supported catalyst and electrochemical methods are incorporated in this study. The result of this research is optimal 

for the variable to synthesize cobalt-hydroxyapatite by electrochemical method. The variables were current density, 

electrolysis time, and metal concentration. 

Keywords: Electrochemical, Synthesis, Cobalt, Hydroxyapatite, Catalyst. 
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Abstract. A combined electrocoagulation and mixing process was utilized to treat river water contaminated by textile waste. 

The electrocoagulation process was carried out in a cylinder reactor equipped with an impeller and baffles for the mixing 

purpose. Two types of impellers were used, i.e. propeller and Rushton turbine, to study the influence of the impeller types 

on the quality of effluent. Three pairs of aluminum (Al) plate electrodes were attached to the reactor as baffles to create 

turbulence and facilitate proper mixing. The influence of operating current density ware investigated. The experimental 

results showed that TSS, BOD, and COD were effectively reduced when using a Rushton turbine with an operating current 

of 15 A. The reduction percentages were 56.89, 50, and 60.16%, respectively. Meanwhile, the turbidity was effectively 

reduced when using a propeller with an operating current of 10 A. During 60 minutes of electrocoagulation process, the 

average mass of the Al electrodes is reduced by 1.7 grams at the operating current of 10 A and 0.6 grams at a current of 15 

A. In addition, the pH of effluent was between 6 - 8, which meets the quality effluent standard of wastewater. 

Keywords : Contaminated River Water, Electrocoagulation, Mixing Process, Clean Water. 
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Abstract. Rapid development of textile industry in Indonesia had raised concerns of its waste which contains 

carcinogenic and non-degradable compounds. The accumulation of charged waste will endanger ecosystem, 
severing water organism and its biological stability. Textile waste water usually contain dye-derived heavy metals 

namely chromium (Cr) and lead (Pb) with high level toxicity among living organism. The urge of waste treatment 

has become major concerns. In this study, we investigate the effect of continuous adsorption of the heavy metal with 

banana peel-derived activated carbon due to the abundant banana peel waste in Indonesia.  

The activated carbon were synthesized via carbonation and activation method and characterized by BET method, 

scanning electron microscope (SEM) analysis and FTIR. Then the activated carbon was smoothed for 1 hour and 3 

hours to know the effect of the size of the adsorption mixture. The continuous adsorption of heavy metals in waste 

water is with the adsorption time of 1 hour and to be analyze with Uv-vis. It is expected such adsorption process 

could decrease the level of heavy metal in waste water significantly. 

Keywords : Activated Carbon, Banana Peel, Adsorption, Waste Treatment. 
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Abstract. Composite is one of the industrial material that many applied as basic material. The application of 

composites can be used as aircraft, building materials, household utensils, and industrial materials materials. The 
majority of the composites on the market are derived from synthesis materials, therefore, nowadays, many 

innovations are made in the manufacture of composites made from natural fibers or biocomposites. Biocomposite 

raw materials must meet the criteria, which has a high enough fiber content. One of the materials that can be used 

as biocomposite material is banana leaf waste and coconut fiber, both materials have amount of fiber that can be 
used as biocomposite filler filler. On the other hand, montmorillonite has the ability to expand as well as the ability 

to be intercalated with organic compounds to form inorganic organic composite materials. Thus, montmorillonite 

and PVAc glue are used as biocomposite binders having fireproof properties. The method used in the form of 

experimental research using fixed and independent variables. The fixed variable is in the delignification process 
using 2% NaOH with cooking time of 120 minutes, montmorillonite content, and PVAc glue. Independent variables 

were banana leaf and coconut fiber used (i) 65% banana leaf and 35% coconut fiber, (ii) 75% banana leaf and 25% 

coconut fiber, (iii) 85% banana leaf and 15% coconut fiber. The Kopiserpa test uses SEM (Scanning Electron 

Microscop) analysis, fuel test using ASTM D 635, thermal analysis with TGA-DTA, biocomposite thickness test, 
mechanical test, and water absorption. Based on the research that has been done, Kopiserpa with PVAc glue bonding 

material has fire resistance with unburnt treatment with matches. 

Keywords : Biocomposite, Waste, Fire, Caracterization. 
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Abstract. A newly developed green membrane for juice clarification has been successfully made by utilizing natural 

antibiofoulant impregnated cellulose acetate mixed matrix membranes. Natural antibiotics such as Moringa oleifera 

leaves and nuts extracts used to improve antibiofouling properties of membranes due to its phenolic contents. The 

extract impregnated into cellulose acetate polymer to form mixed matrix membranes with higher and foodgrade 
antibiofouling properties. In order to evaluate mixed matrix membrane mass transport, a sp ecialized mini membrane 

modules (mMm) has been developed. The mini membrane module has ring-shaped stainless stell plates with 160 

mm outer diameter and 100 mm inner diameter. A couple of 10 mm thick circular PMMA plates with diameter 120 

mm mounted between two halves of the ring-shaped stainless stell plates. The used of circular PMMA plates allows 
direct monitoring of membrane mass transfer without disturbing the process. The circular shape also provide 

advantage on managing superficial feed flow inside the membrane channel, compared with rectangular shape 

channel. A coupon of mixed matrix membranes placed within the circular plates with customized grooves thickness 

to place feed spacer and permeate spacer mimicking the configuration of industrial scale spiral-wound membrane 
modules. The mini membrane modules potentially reduces laboratory scale research cost, while maintaining the 

similar operating variables of larger scale. 

Keywords : Mixed Matrix Membrane, Modules, Mass Transport, Fouling, Spiral-Wound Membrane. 
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Abstract. ZA (ammonium sulfate) and NPK (nitrogen-phosphorus-potassium compound) are nitrogen-rich 

fertilizers commonly used by farmers. The fertilizers have high solubility in water, decay rapidly in wet soil and 

decompose into ammonia. Its lead into eutrophication phenomena and its absorption by crop roots becomes less 

effective. A facile and scalable method is developed to hybrid fish scale based powdered hydroxyapatite with 
nitrogen-rich compounds for slow-release fertilizer. Hydroxyapatite (HAp) is a material that contains phosphorus 

and is a well-binding agent of nitrogen. This study is aiming at synthesizing HAp from calcium-rich fish scale 

biowaste using wet-chemical precipitation method and coated the HAp particles with ZA and NPK fertilizer. From 

the experiment, the total nitrogen content of ZA is 26,95% and NPK is 16,46%. The hybrid ratio is 6:1, and nitrogen 
release is tested every 120 seconds using percolation method. The percolate contents analyzed using Kjehdahl 

methods. The nitrogen release of the hybrids is compared to obtain the best kinetics model i.e. zero order kinetics, 

1st order kinetics, Higuchi model and Kosmeyer-Peppas models and to analyze sorption isotherm by using BET 

(Brunauer-Emmett-Teller) method. The use of hydroxyapatite-based slow release fertilizer, might prevent the water 

resources from fertilizer contamination as well as enhance the crop production using more efficient crop irrigation. 

Keywords : Hydroxyapatite, Kinetic, Nitrogen, Slow Release, Fertilizer 
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Abstract. The development of the industrial sector in Indonesia is growing rapidly. Based on data from the Central Bureau 

of Statistics (BPS) in 2014 to 2016 there was an increase in the number of large and medium manufacturing industries. The 

surfactant industry is an industry that plays an important role today, where the daily needs of humans require surfactants in 

support of their activities. PT.X is one of the companies engaged in the surfactant industry located in West Java. In running 

its operations, PT.X uses energy from the state electricity company. In its annual program, PT.X has implemented objective 

targets in energy use. The focus of this research is focused on the analysis and evaluation of energy consumption at PT. X 

has implemented sustainable principles. Energy consumption analysis is done by identifying the flow of material and energy 

through flow material analysis (FMA). The analysis is carried out starting from the stages of receiving raw materials, 

processing to the final product. Evaluation of energy consumption is done by comparing the program for several years and 

achieving it. This research can be used as a reference in managing the sustainable surfactant industry. 
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Abstract.  Utilization of valuable trace components in agriculture by product such as rice bran oil is interesting 

to be explored. Among the valuables, oryzanol is the most promising one. Consecutive adsorption-desorption is 

widely suggested as a prospective method for Oryzanol isolation. Design of economical scale equipment needs 
quantitative description of the phenomena involved via kinetics modeling. Recovery is one of the main 

considerations in Oryzanol adsorption-desorption process. Adsorption period and desorption period were 

determined as time consumed for desired degree of recoveries. In this study, simple quantification of Oryzanol 

adsorption-desorption process is done with no consideration of Oryzanol concentration gradient in the adsorbent 
particles and the model was verified through experimental data. It was found that the model proposed works well to 

quantitatively describe the consecutive adsorption-desorption of Oryzanol from rice bran oil in packed column. 

Furthermore the parameters of the adsorption process can be applied directly to the desorption process. Small 

difference occurs at the end of desorption period, and further study to justify this difference is currently being done. 
Prediction of recovery and recovery-based design via mass balances modeling have limitation to other set of data. 

So dimensional analysis was proposed to accommodate this limitation. The mass balance equations was modify and 

rearrange to yield a set of dimensionless groups equation. Generalized equations can be attained by correlating 
among dimensionless group. In this study, the Oryzanol adsorption recovery is 95% and the Oryzanol desorption 

70%. 
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Abstract.  The use of Asphalt Concrete Wearing Course (AC-WC) on the road pavement has been increased 

in accordance with the road infrastructure development and its easy use due to the availability of Asphalt Mixing 
Plant (AMP). However, there are many road defects occurs because of improper material mixing design and 

mistakes during construction. One of the requirements in material mixing is the precision of temperature, so that 

aggregate and asphalt strongly bonds. The mismatch of the material mixing is becoming one of the causes of road 

damage such as bleeding. This study aims to determine the effect of temperature on Marshall characteristic including 
stability, void in the mix, void filled with asphalt and material density. This research used 36 specimens with nine 

stages methodology: asphalt and aggregate preparation, the specimens making which be tested at various 

temperature and bitumen content, Marshall test, bitumen stickiness test, softening point, ductility, viscosity and 

asphalt penetration test, and data analysis. The research results show that mixing temperatures below or above the 
standard temperature can reduce the stability and density of AC-WC. The bitumen material is very sensitive to 

temperature changes. The viscosity of asphalt also affects the quality of the asphalt mixture. Referring to the results 

of this study, the AMP temperature needs to be properly assessed based on the penetration measurement results and 

the softening point of asphalt. Further research could be conduct to analyze the relationship between Marshall 
characteristics and various asphalt penetration. 
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Abstract.  Gum rosin is a solid component as a side product of the distillation process of pine resin or oleoresin. 

Based on data from Perhutani Indonesia, Indonesian gum rosin production in 2017 reached 80,000 tons (10% of 

world gum rosin production). Gum rosin is one of the commodities that have high market demand. Utilization of 

gum rosin, such as for additives in the synthetic rubber industry, paint industry, electronics, paper and adhesive. The 
problem faced today is the high acid content in rosin, causing increasing effects of crystallization and dark colors. 

So it is necessary to convert acid in gum rosin into ester form to maintain rosin stability from oxidation and reduce 

the effect of crystallization of gum rosin. The purpose of this study is to study the effect of reaction temperature 

(180-240 °C) and the ratio of catalyst (7-15% by weight) against conversion of gum ester. The synthesis process is 
carried on in stirred batch reactor through an esterification reaction between gum rosin and glycerol using zeolite 

which modified by nickel metal as catalyst. The reaction product was analyzed by FTIR and ASTM D-465 titration 

method to determine reaction conversion. From the experimental results obtained the highest conversion is reached 

in temperature reaction of 200 °C and catalyst ratio of 7 % 

Keywords: Gum Rosin, Esterifikasi, Ester Gum, Zeolite. 
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Abstract. Char resulted from the gasification of empty fruit bunch (EFB) is a potential source of carbon and other 

components that can be used as a material in the production of NPK fertilizer. Char has a porous surface which 

allows it to hold the water molecule and other particles so that the utilization of char can give the positive effects to 

the availability of nutrient, increasing of water content, and absorp the contaminat in the soil. That characteristics 
support the utilization of char as a supporting component for fertilizer production. In making the NPK slow release 

fertilizer, some main components that used in order to fullfil the need of nitrogen (N), phosphor (P), and potassium 

(K), were urea, diammonium phosphate (DAP), and potassium chloride (KCL). Zeolite was also used as a matrix to 

increase the characteristic of the fertilizer. In this research, the materials above were formulated to produce the NPK 
slow release fertilizer for rice plant application by adding char as a source of potassium and also as matrix for the 

fertilizer. The materials were crushed into powder form and then mixed and granulated by using small scale 

granulator with molasses as a binder to improve the adhesive strength of the granule fertilizer. The fertilizer product 

was then characterized to study about the surface area and pore volume, morphology, crushing strength, moisture 

content, and its composition. 

Keywords : Char, Gasification, EFB, Fertilizer, NPK. 
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Abstract. The generation of palm oil mill effluent (POME) alongside with the production of crude palm oil has 

created environmental issue for the palm oil mill industry in Indonesia due to its polluting characteristics. Indonesia 

as the largest producer of palm oil in the world has the prospective to generate additional benefits such as electricity 

by utilizing Palm Oil Mill Effluent (POME). The high Chemical Oxygen Demand (COD) content of 35,000 ppm 
POME is a great potential for conversion to methane and hydrogen through a fermentation process. In this study, 

fermentation using continous-stirred-tank-reactor with capacity 40 L (Patent ID P00201000740) to produce 

biomethane and biohydrogen. After fermentation process in CSTR for 24 hours in this system, the process succeeds 

in producing biomethane and biohydrogen of 60 % and 32 vol.%, and other impurities gas such as hydrogen sulphide 
up to 2000 ppm, which is an acidic gas that would causes severe corrosion to the mechanical parts of combustion 

engines. Therefore, hydrogen sulphide must be separated from biogas prior to combustion. Among the conventional 

methods, the use of a cheap adsorbent appears to be one of the most promising methods for H2S removal. NaOH 

with various concentration (1N, 5 N, and 10 N) was used as adsorbent to remove H2S. The result showed that NaOH 
10 N was better to remove H2S up to 90 % than NaOH 1 N (10 %) and NaOH 5 N (50 %), they were NaOH was 

successfully used to remove H2S from a simulated biogas stream. 

Keywords : POME, Biogas, CSTR, Hidrogen sulphide, NaOH Adsorbent 
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Abstract. Many equipment of industries, especialy piping system, often been attacked by the presence of scale 

deposit. Ussually, the formation of the scale is influenced by the situatiation of where the pipe are mounted. As the 

pipe are operated closely to the electrical equipment such as electrical motor; generator; blower etc, the magnetic 

field is suspected affects scaling process in the inner of pipe. In the current research, the influence of frequency 10, 
100, 1000 Hz square wave of solenoid magnetic field on CaCO3 scale formation in piping system was investigated. 

CaCO3 scale was synthesized by CaCl2.2H2O and Na2CO3 which calcium solution was set at 3,500 ppm other 

wise the sodium solution was set as its stoichiometry. To inhibit the scale, citric acid (C6H8O7) was added to 

calcium solution in meager degree, i.e. 5.00 and 10.00 ppm. The experiment was conducted through build inhouse 
experimental rig which completed by computer program to controll all of the experiment parameters. Flow rate was 

set at 30 ml/minute; temperature was set at room temperature; solenoid magnetic field frequency 10,100,1000 Hz. 

The magnetic field was generated by coil magnetic which completed by the equipment to control the magnitude of 

magnetic field. Induction time was found as 17; 16 and 13 minute for the experiment of 10:100:1000 Hz respectively. 
Deposition rate was found as 0.0525; 0.0655 and 0.0790 gr/hr for the experiment of 1,000 Gauss respectively. The 

polymorph of the scale was characterized by SEM and SEM EDX to investigate the micro structure. Crystal phases 

was also investigated through X-Ray Diffractometer and subsequently quantificate by Rietveld method. The result 

shows that vaterite predominates the phases. 

Keywords : Precipitation, Magnet, Frequency. 
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Abstract. In many industries many equipments are installed, especialy piping system that often been attacked by 

the presence of scale deposit. Ussually, the formation of the scale is influenced by the situatiation at where the pipe 
are mounted. As the pipe are operated closely to the high current electrical equipment such as electrical motor; 

generator; blower etc, the magnetic field is suspected affects scaling process in the inner of pipe. In the current 

research, the influence of solenoid magnetic field on CaCO3 scale formation in piping system was investigated. 

CaCO3 scale was synthesized by CaCl2.2H2O and Na2CO3 which calcium solution was set at 3,500 ppm other 
wise the sodium solution was set as its stoichiometry. To inhibit the scale, tartaric acid (C4H6O6) was added to 

calcium solution in meager degree, i.e. 5.00 and 10.00 ppm. The experiment was conducted through build inhouse 

experimental rig which completed by computer program to controll all of the experiment parameters. Flow rate was 

set at 30 ml/minute; wave profile of magnetic field was set at square: temperature was set at 30;40:50 Celcius degree. 
The magnetic field was generated by coil magnetic which completed by the equipment to control the wave profile 

of magnetic field. Induction time was found as 18; 15 and 11 minute for the experiment of various temperature 

respectively. Deposition rate was found as 0.0621; 0.0750 and 0.0878 gr/hr for the experiment of square wave 

respectively. The polymorph of the scale was characterized by SEM and SEM EDX to investigate the micro 
structure. Crystal phases was also investigated through X-Ray Diffractometer and subsequently quantificate by 

Rietveld method. The result shows that vaterite predominates the phases. 

Keywords : Precipitation, Magnet, Temperature. 
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Abstract. Many equipment of industries, especialy piping system, often been attacked by the presence of scale 

deposit. Ussually, the formation of the scale is influenced by the situatiation of where the pipe are mounted. As the 

pipe are operated closely to the electrical equipment such as electrical motor; generator; blower etc, the magnetic 

field is suspected affects scaling process in the inner of pipe. In the current research, the influence of frequency 1000 
Hz square wave of solenoid magnetic field on CaCO3 scale formation in piping system was investigated. CaCO3 

scale was synthesized by CaCl2.2H2O and Na2CO3 which calcium solution was set at 3,500,4000,4500 ppm other 

wise the sodium solution was set as its stoichiometry. To inhibit the scale, citric acid (C6H8O7) was added to 

calcium solution in meager degree, i.e. 5.00 and 10.00 ppm. The experiment was conducted through build inhouse 
experimental rig which completed by computer program to controll all of the experiment parameters. Flow rate was 

set at 30 ml/minute; temperature was set at room temperature; solenoid magnetic field 1000 Gauss, frequency1000 

Hz. The magnetic field was generated by coil magnetic which completed by the equipment to control the magnitude 

of magnetic field. Induction time was found as 18; 16 and 13 minute for the experiment of 1000 Hz respectively. 
Deposition rate was found as 0.0545; 0.0665 and 0.0820 gr/h for the experiment of 1,000 Gauss respectively. The 

polymorph of the scale was characterized by SEM and SEM EDX to investigate the micro structure. Crystal phases 

was also investigated through X-Ray Diffractometer and subsequently quantificate by Rietveld method. The result 

shows that vaterite predominates the phases. 
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Abstract. Edible films from carrageenan and carboxy methyl glucomannan without adding any plasticizer were 

processed by solution casting method. The moisture sorption isotherm of the films were determined gavimetrically 

over a relative humidity of 6.1 – 97% at 30 oC. Results showed that the equilibrium moisture content increased 

significantly above aw=0.8. Three models of moisture sorption isotherm (Caurie, GAB and Peleg) were applied to 
described the moisture sorption behavior. The Caurie equation was found to be the most suitable for describing the 

sorption data. 

Keywords : Carrageenan, Carboxy Methyl Glucomannan, Edible Fim, Sorption Isotherm. 
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Abstract. Biomass syngas as the intermediate product of utilization biomass to liquid fuel, bio-methanol. The syngas 

production itself was conducted due to its environmentally clean fuel and reducing greenhouse effect. The syngas 

was subject to low cost catalytic methanol synthesis assessment in term of low pressure and low temperature using 

high local content was developed in BPPT Indonesia. The catalyst has key role to achieve optimal conditions through 
lowering energy activation. BPPT has developed the methanol synthesis with Cu-based impregnation catalyst using 

gamma-Al2O3 and Activated-Carbon from palm oil shell as support catalyst. Previous experiments delivered 

maximum methanol product reached 8% by operational condition 14 bar and 260oC which closed to equilibrium 

concentration. Further work studied more detail using internal standard and simulate using Holder Topsoe catalyst 
with MATLAB R2014b. By this condition 4% of CO was converted to methanol. Validation conducted in 

micromeritic at 260oC of the simulation showed maximum yield based on H2 conversion reached up to 35.39 and 

31.17% at 14 and 17 bars respectively. CO conversion calculation gave maximum yield up to 36.39 and 35.45% at 

14 and 17 bars respectively. 

Keywords : Low Cost Methanol Synthesis, Syngas Biomass, Cu/Zn/gamma-Al2O3, Cu/Zn/Activated Carbon, 

Simulation And Validation. 
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Abstract. Tofu liquid-waste is a kind of organic waste that may cause pollution to the environment especially in 

soil and water. In order to reduce the pollution caused by tofu liquid waste, the photo-degradation of tofu waste is 

becoming one of promising method because of its low cost and low energy consumption. The graphitic carbon 

nitride (g-C3N4) is known to have ability of organic waste degradation with the aid of visible light. In this research, 

the photo-reduction of the liquid waste from to tofu industry was done by various prepared g-C3N4 photo-catalysts 

and various liquid waste conditions. The experimental result shows that the catalyst is confirmed to have ability to 
reduce the COD and BOD of tofu liquid waste. The optimum degradation result of tofu liquid waste was obtained 

by photo-catalytic process using photo-catalyst g-C3N4 prepared by 10M HCl concentration, and pH 3 of the liquid 

waste. 
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Abstract. The supercritical fluid extraction is the most effective and efficient way to extract valuable constituent in 

botanicals but the apparatus is usually very complex and expensive. Carbon dioxide gas needs to be pumped and 

pressed to reach its supercritical pressure. In this research, the supercritical CO2 condition was achieved by 

sublimation of a certain amount of dry ice (CO2 solid). The achieved pressure depends on the mass of dry ice. By 
developing supercritical extraction technology using this dry ice, the apparatus becomes simpler so the price 

becomes cheaper. It can also operate batch so it is suitable to get equilibrium data. The purpose of this research was 

to design of supercritical fluid extraction apparatus using dry ice as a supercritical solvent. The designed apparatus 

consisted of 2 main vessels. The first one was a high-pressure extractor for extracting process using supercritical 
CO2 solvent. The second one was a separator vessel for separating solvent and extract. Based on experience in this 

research, the gas leakage of high-pressure apparatus often occurred. To avoid the leakage, the valves and pipes used 

the standard brands of Swagelok and Sanvik. Similarly, the design of extractor cover used o ring with silicone rubber 

material. The leakage that occured during high-pressure operations was very dangerous. To ensure safety, 
installation of series of apparatus was covered by perforated iron with 2 pieces of windows made of an acrylic 

material to facilitate in monitoring the process. In this research, the correlation of the dry ice mass and the achieved 

pressure at 40 °C was also studied. The Equation of State (EOS), such as Ideal Gas, van der Waals, Redlich Kwong, 

Soave-Redlich Kwong and Peng Robinson were explored to predict the operating condition (supercritical pressure 
and temperature). By comparing the calculated and the experimental data, Peng Robinson was considered as the 

most appropriate Equation of State. 

Keywords : Design Of Supercritical Fluid Extractor, Dry Ice, Equation Of State, Supercritical Fluid Extraction, 

Supercritical Solvent. 
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Abstract. Biodiesel is a renewable fuel that can be used as a substitute for diesel oil. It has many advantages such 

as the availability of abundant raw materials, more environmentally friendly, high combustion efficiency, low sulfur 

content, high cetane number and biodegradability. The physical properties of biodiesel are similar to those of 

petroleum diesel, but the fuel significantly reduces green house gas emission and toxic air pollutants. However, 

there are some disadvantages of biodiesel such as vulnerable to water contamination, lower energy content as well 
as having problems at low temperatures. Biodiesel can be blended and used in many different concentrations. 

Indonesia government has launched a policy of biodiesel mix gradually to 30% in 2020. To ensure that policy 

implementation, a study of blending biodiesel from Palm oil, Jatropha oil and Canola oil has been carried out with 

various compositions. Some thermophysical properties of the mixture have been investigated in accordance to 
ASTM standard. The measurement result of biodiesel blends fuel varies according to the mixture composition and 

origin of biodiesel. Generally, the properties of Palm oil and Canola oil biodiesel blend fuel can meet the standards 

that apply in Indonesia but biodiesel from Jatropha oil cannot meet the quality standards for oxidation stability. 

Antioxidant can be used to improve the oxidation stability of biodiesel and its mixture. 

Keywords : Biodiesel, Blending Diesel, Palm Oil, Jatropha Oil, Canola Oil, Oxidation Stability. 
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Abstract. Indonesia has several problems in various fields, one of them which is in energy sector. Demand for existing 

energy and supply was not balanced, which causes the emergence of energy problems in various regions especially in areas 

that have a small electrification ratio. Limitations on fossil energy resources at this time, make our country find other 

alternatives, namely by utilizing renewable energy for solutions to existing energy problems. Some renewable energy 

resources that can be developed in Indonesia are solar energy, hydro energy, wind energy, geothermal energy and biofuels. 
In this study focused on the use of solar energy systems, namely photovoltaics. Other countries have developed photovoltaic 

into a more complex system, commonly called BAPV (Building Added photovoltaic) and BIPV (building Intregated 

Photovoltaic), which means that photovoltaic is embedded in or becomes part of a building either home, office or hotel. The 

problem that’s focus of this research is whether the BAPV and BIPV systems can also be an alternative choice in meeting 
the electricity needs in Yogyakarta city. Yogyakarta city does’nt have the potential for fossil energy resources, therefore 

Yogyakarta city was very suitable to used as an object of renewable energy projections. In projection of BAPV and BIPV 

systems as projection scenarios, a platform that used was an application to make long-term predictions, namely LEAP (Long-

range Energy Alternative Planning). 

 

Keywords : Solar Energy, Energy Demand, BAPV, BIPV. 
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Abstract. The urea in the commercial granular fertilizers is not much absorbed by plants. Urea is a hygroscopic 

chemical which is easily lost to the environment due to exposure, erosion, surface flow or washed by water. This 

condition caused a higher dose of urea use that plant needs. It was interesting to develop controlled released fertilizer. 

We prepared poly lactic acid (PLA) as a matrix that carries urea fertilizer. PLA matrix is degraded to be non-toxic 
chemicals, followed by releasing of urea. The aim of this research is to study the correlation of molecular weight of 

PLA and release time of urea in water and soil. Molecular weight of PLA was varied by differentiating its 

polycondensation time, i.e. 24, 36 and 48 hrs. The condition during polycondensation was controlled at 138oC and 

added SnCl2.2H2O (0.01 %wt) as a catalyst. The obtained PLA in molten phase was blended with different weight 
of urea powder i,e. 0.1 g, 0.3 g and 0.5 g/3 g of PLA These blends were then called Smart Urea Fertilizer (SUF). 

This fertilizer was studied its degradability in water and soil for certain time. The presence of urea in PLA matrix 

was monitored using Fourier Transform InfraRed (FTIR) qualitatively. The morphology of SUF before and after 

degradability test was investigated using Scanning Electron Microscopy (SEM). These results were then compared 
and analyzed with the weight loss data. The data show that the degradation of PLA matrix is followed by releasing 

of urea in SUF. 

Keywords :  Poly Lactic Acid, Melt Blending, Urea, Fertilizer. 
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Abstract. The demand for fuel as an energy source is rising due to the rapid increasing of the population and 

economic growth. On the other hand, the fossil fuel energy reserves, as the primary energy supply in the world, 
tends to diminish. Therefore, to reduce the dependency on fossil fuel, it is essential to develop alternative energy 

sources, which are renewable and environmentally friendly. Biodiesel is among the prospective renewable energy 

due to its advantages. This type of biofuel can be synthesized from vegetable oil. Non edible vegetable oils are 

usually preferred to be selected as a feedstock for biodiesel production to avoid the competition between food and 
energy needs. Kapok Randu (Ceiba pentandra) seed oil is kind of non-edible oil which can be utilized as biodiesel 

feedstock. However, this oil has high free fatty acid (FFA) content (8.89%). Thus, it cannot directly undergoes 

transesterification reaction to produce biodiesel since it will react with alkaline catalyst to yield soap. The FFA 

content should be reduce to the level below 2%. Therefore, prior to transesterification reaction, esterification of 
Kapok Randu seed oil with methanol in the presence of acid catalyst should be conducted to decrease the FFA 

content. In this work, esterification reaction was performed using sulfuric acid catalyst. The reactions were 

conducted at the molar ratio of oil to methanol of 1:12 at the temperature of 40, 50, and 60 ℃ for 120 minutes. The 

best reaction conversion was 95.14%, which was obtained at the reaction temperature of 60 ℃. Kinetics study was 
also accomplished in this work. It was found that the reaction fits with the irreversible second order reaction model, 

with the reaction rate constant (k) of 4.95 L / mol.min, activation energy (Ea) of 30.799 kJ/ mol and frequency factor 

(A) of 338.744 / min. 

Keywords : Biodiesel, Esterification, Kinetics Model, Kapok Randu Seed Oil, Free Fatty Acid. 
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Abstract. Photocatalyst has been of considerable interest due to its new technology for environmental pollution. The present 
works aims to study the effectiveness of methylene blue (MB) degradation in the photocatalysis processing with and without 

ozone addition. The photocatalysis processing was performed using photocatalyst of TiO2-activated carbon (TiO2/AC). In 

addition to removal of the color, TiO2/AC based photocatalysis was simultaneously able to oxidize the MB. The ozone 

addition was generated by using dielectric barrier discharge (DBD) plasma. DBD plasma technology was performed using 
two electrodes separated by a glass dielectric insulator and an alternating current (AC) voltage source of 1.5 kV with a 1 

L/min air flow at atmospheric pressure and room temperature. The photocatalysis with ozone treatment was compared to 

the photocatalysis without ozone using a direct UV light irradiation. The photocatalyst composition of TiO2/AC used was 

in thin layer prepared with weight ratio of 50:1 wt%. Absorbance spectra were measured using a UV-Vis spectrophotometer. 

The results showed that the effectiveness of MB degradation in photocatalysis with the ozone addition was higher than those 

of without ozone addition. For 10 min treatement time, the degradation of MB 50 ppm in photocatalysis with ozone addition 

reached 99.68%, while those of photocatalysis without ozone addition was only 6.43%. 

 

Keywords : Ozone, DBD, Degradation, Methylene Blue, TiO2, Carbon. 
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Abstract. Textile industry wastewater was one of the organic contaminants that were difficult to degrade in the environment, 

because it had a strongly color. This research aims to provide an alternative treatment of textile industry wastewater that 
could be performed in a shorter time than a conventional method. Degradation of textile industry wastewater of dye was 

done using dielectric barrier discharge (DBD) plasma technology. The DBD plasma technology was carried out using two 

electrodes (wire of Fe and mesh) separated by a dielectric insulator (glass) inside vessel of quartz and an AC voltage source 

of 11.5 kV with an airflow of 0.8 L/min. The DBD plasma technology produces a wide variety of active species such as 
OH-, H+, O3, and H2O2. The existence of OH− in the liquid phase can promote the generation of hydroxyl radicals during 

the degradation process. Radical species (e.g., O3 and OH) are the key factors during the degradation process of textile 

industry wastewater. The treated wastewater was then characterized using UV-Vis spectrophotometer. The results showed 

that the degradation efficiency of dye of the textile industry wastewater reached to 99,2% for 45 minutes treatment time 
with the color change that happened was strongly purple to clear yellow. 

 

Keywords : Degradation, Dye, Wastewater, Dielectric Barrier Discharge, Plasma. 
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Abstract. Microalga is one of the organisms that can be considered ideal and potential for raw material of bioenergy 

production, because the content of lipids in microalga is relatively high. Microalga is aquatic organism that produces 

complex organic compounds from inorganic molecules using carbon dioxide as carbon source, and sunlight for energy 
supply. Microalga-CO2 fixation has potential advantages over other carbon captures and storage approaches, such as wide 

distribution, high photosynthetic rate, good environmental adaptability, and ease of operation. The rates of growth and CO2 

capture of microalga are influenced by CO2 concentration. This study quantitatively investigates the effects of CO2 

concentration and dimension of photo-bioreactor on the rates of growth and CO2 capture of a type of microalga, 
Nannochloropsis, cultivated in photo-bioreactor. The works include laboratory experiments as well as mathematical 

modeling. The mathematical models were solved numerically and the accuracy of the model was tested by the experimental 

data. It turned out that the mathematical model proposed can well quantitatively describe the growth and CO2 capture of 

microalga, in which the effects of CO2 concentration and dimension of photo-bioreactor can be observed. 
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Abstract. Bio-plastics as eco-friendly polymers used for replacement of commercial plastics in the market due to 

its biodegradability and non-pollutant properties. Bio-plastics give many advantages for food packaging and medical 
purposes. Biodegradable plastics can be manufactured from natural fiber as the main source. One of the main 

potentials of natural fibers in Indonesia is rice straw. The aims of this research were to manufacture biodegradable 

plastics and to study its physical and mechanical characteristics.Biodegradable plastics were made by mixing rice 

straw pulp as main cellulose source with plasticizer and chitosan as additives. Glycerol as a plasticizer was added 
with the variation of glycerol concentrations of 25%; 30%; and 35%. The test done on the biodegradable plastics 

were molecular structure analysis using Fourier-transform Infrared Spectroscopy (FTIR), water swelling test, tensile 

strength test using Universal Testing Machine, and soil-based biodegradation test. Results showed that best 

biodegradable plastics in this study contains functional groups of N-H(3751,71 cm-1), O-H (3419,94 cm-1), C-H 
(2945,43 cm-1), C-O (1417,74 cm-1), C-N (1043,53 cm-1). It produced 83,854% in water-based swelling test and 

11 MPa in tensile strength test, and 3-21% in biodegradation test. 

Keywords : Glycerol, Biodegradable Plastic, Rice Straw Cellulose. 
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Abstract. Local pyrolusite ore from Waykanan regency (Lampung Province, Indonesia) has been treated by sulfuric acid 

leaching process using various reducing agents to produce manganese sulfate. The ore was detected as pyrolusite ore by 

XRD and contained Mn (36.8%), Fe (6.6%), and Si (4.1%). Various reducing agents such as molasses, glucosse, fructose, 

cane sugar, sodium sulfit, tannic acid, oxalic acid, citric acid, black tea, green tea, cellulose, sawdust of candlenut shell, 

sawdust of Acacia wood, sawdust of coconut shell, sawdust of Albizia chinensis wood, and H2O2 were used. From the 

experimental results, it can be found that tannic acid and oxalic acid were the most effective reducing agents for manganese 

leaching in sulfuric acid medium. The manganese recoveries were 100% when tannic acid and oxalic acid used as reducing 

agent, using 1 M of sulfuric acid and 5% of pulp density at 30 0C of leaching temperature, 150 rpm of shaker speed, 

atmospheric pressure, and 8 hours of leaching period.   

Keywords: Reductive Leaching, Atmospheric Leaching, Manganese, Pyrolusite Ore, Tannic Acid, Oxalic Acid.  
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Abstract. The modern society is built around the energy supply most of which come from the burning of the fossil fuel. 

Work generation from heat is associated with the supply and rejection of thermal energy to comply with the Second Law of 

Thermodynamics. The result is the net increase in the ambient temperature and serious environmental issues; most notably, 

the global warming. The majority of the power generators operate at the efficiency below 50%. For sustainable generations, 

the improvement of the thermal efficiency is the ultimate solution while the effective utilization of the waste heat can be 
considered as an immediate feasible answer. Waste heat-powered adsorption systems can play as key players in the 

production of cooling, heating, dehumidification and potable water. The efficacy of adsorption systems is dictated by the 

heat of adsorption which is an intrinsic thermodynamic parameter. Thus, the accurate modeling of the heat of adsorption 

will offer superior precision in the design and modeling of such systems. The isosteric heat of adsorption is widely estimated 
using the Clausius-Clayperon and Van’t Hoff equations. However, these models assume that the adsorbed phase volume is 

negligible and invoke the ideal gas assumption. Such simplifications are applicable to low pressure adsorption process. In 

practice, the adsorption systems operate from partial vacuum to several atmospheres. In this paper, we will discuss the 

development of improved models for the isosteric heat of adsorption addressing the aforementioned shortcomings. The 
impact of these models on the performance assessment of the adsorption systems is further evaluated for several adsorbent 

+ adsorbate pairs. 

 
Keywords: Isosestric heat, Adsorption,Clausius-Clayperon equations, Van’t Hoff equations 
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Abstract. In the present study, experiments were performed to examine the characteristics of flow boiling heat transfer 

and pressure drop of a refrigerant Water flowing upward in 2 mm circular tube, for the development highperformance heat 

exchanger using non-Freon air-conditioning, heat pipe, and boiler and so on. The water flow boiling heat transfer was very 
good but the pressure drop was high. Their characteristics were clarified by comparing the calculations from Enoki et al. 

correlation and Mori et al. correlation. Enoki et al. correlation almost reproduced the experimental values regardless of the 

experimental parameters before dryout heat transfer. 

 

Keywords: Heat transfer, Pressure drop, flow regime, mini channel 
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Abstract. With increasing competitiveness, development in electronics, budget constraints and limited testing time 

available, especially in motorsports, Data acquisition is one of the vital tools available in the hands of an engineer. Data 

acquisition involves measurement of dynamic parameters of the vehicle and then analyzing it to improve the vehicle as well 
as driver performance, increase understanding of the dynamic behavior of the vehicle. The aim of this work is to highlight 

how data acquisition system can be used to optimize vehicle performance and validate designs. During the research it was 

observed that use of data acquisition leads to reduction in testing time and cost with significant increase in performance 

which is not possible with conventional tuning techniques. It looks into the procedure of sensors, data logger and software 
selection as well as deals with the process of calibrating some important sensors. This work also explains the technique of 

post-processing logged data. MATLAB was used for filter design and Fast Fourier analysis of data in post-processing phase. 

This work explains the technique of maximizing traction through slip ratio optimization using wheel speed sensor data. The 

paper features a method of muffler design validation and method to identify the target frequency band that requires maximum 
attenuation by analyzing spectrogram of engine noise with and without muffler in MATLAB. Muffler design was simulated 

in RICARDO WAVE and compared with the spectrogram of actual muffler noise. This paper also highlights a way of 

calculating fuel consumption using throttle position sensor and engine RPM data, this technique was validated by actual 

vehicle testing, the error in this method was found to be 2.8 %. Dry sump performance was validated in this work by 
comparing engine oil pressure in dry and wet sump type lubrication system both in static and dynamic condition. 

 

 

Keywords : Data Acquisition, Testing, Calibration, Validation, Tuning, Powertrain, Slip ratio optimization 
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Abstract. Considering its significant contribution to the national GDP worldwide, improving understanding on risk 

affecting sustainability operation of small and medium enterprise in networked economy is undeniable important. However, 

the rate of the death of SME is at alarming rate due to its high susceptibility of business risk. Unfortunately, most of previous 
studies concerning on managing risk in small and medium enterprises within supply chain context is mostly focused on 

economic and operational risk and overlooking to the emerging risk-sustainability risk. There is a need to better 

understanding on what sustainability-risk variables affecting operability of the SME in supply chain context and framework 

on measuring its sustainability risk indices. In this study a conceptual model on classifying sustainability-related risk 
variables in the operation of the SMEs departing from the triple bottom lines and framework for measuring supply chain 

sustainability risk indices is proposed. The Implications of this initial study to both of the body of knowledge and practical 

purposes are provided. 
 

Keywords : Planar Laser Induced Fluorescence,Flat Flame, Heat Flux Method, Adiabatic Laminar Burning Velocity, 

Premixed Methane-Air Combustion Diagnostics 
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Abstract. The problem encountered in solid biofuels is their low quality especially in terms of heating value. 

One treatment can improve this quality by employed a hydrothermal processes. This study aims to determine the 

effect of a hydrothermal treatment of Terminalia catappa peels waste on the heating value and chemical composition. 
The experiment was conducted on temperature variations of 160°C and 220°C with a holding time of 30 and 60 

minutes. The water and biomass ratio used is 1:4. The heating value and proximate analysis furthermore is 

conducted. The highest heating value is generated at a temperature variation of 220° C with a holding time of 60 

minutes by 4,675.25 cal/gram. This value meets the Austrian solid fuel heating value standard (ONORM M 7135) 
i.e. ≥ 4,299.5 cal/gram. In the proximate analysis composition, the product showed a decrease in water content, ash 

content, volatile matter and an increased in carbon content along with an increasing temperature variation and its 

holding time. In this variation, the water content had reached 6.41%, volatile level of 51.8%, ash content of 2.2%, 

and carbon content of 39.59%. These results indicate significant improvement in the quality of solid fuel. Therefore, 

the hydrothermal is able to answer the alternative fuels’ needs that are environmentally friendly. 

Keywords : Solid Biofuels, Hydrothermal Treatment, Terminalia Catappa Peels Waste 
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Abstract. Controlling the temperature and humidity is important to achieve a comfortable space for occupants. 

Both temperature and humidity are dealt with the latent and sensible heat. Recently, rapid development of air 

conditioning technology is moving towards to handle latent and sensible heat separately. Numerous studies have 

shown that desiccant air conditioning system offered a great potential to solve this problem. However, to guaranty 

the continuous working of the system, desiccant air conditioning is required a regeneration process which always 
needs a high temperature. Most literatures have shown that its required desorption temperature more than 60ᵒC. 

From this motivation, with the humidity control consideration, in this present work we performed an experimental 

investigation on desiccant dehumidification system for low desorption temperature. The aim of this study is to 

evaluate the capabilities of the desiccant system as a dehumidifier in terms of dehumidifying rate and relative 
humidity. The system was developed as a solid desiccant block which made of polymer material. The ratio between 

the adsorption and desorption area was equal to control the constant value of mass flow rate of 0.1 kg/s. The 

alternating process between the desorption and adsorption phases was controlled by switching the time for each 

process 60 min and 120 min, for desorption and adsorption, respectively. The desorption temperatures were varied 
in the value of 35ºC, 45ºC, and 55ºC. Adsorption temperature was introduced in the value of 20ºC for all 

experimental conditions. The results show that low desorption temperature still had a great potential as a 

dehumidifier system. The dehumidifying rate increased with the increase of desorption temperature. The 

dehumidifying rates provided 0.34 kg/h, 0.84 kg/h and 1.12 kg/h for desorption temperatures of 35ºC, 45ºC, and 

55ºC, respectively. The ability of the desiccant to reduce the humidity also increased with the increase of desorption 

temperature. For the lowest desorption temperature, even though its only at 35 ºC, it can reduce the relative humidity 

up to 20%. Additionally, a low desorption temperature would reduce the energy consumption of the system. 

Keywords : Adsorption, Dehumidifying Rate, Relative Humidity,Dehumidification, Desorption Temperature 
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Abstract. Energy consumption is continously inreasing along with the increase in population and economy level 

of society. The condition is aggravated with the imbalances of energy supply. Alternative energy source that cheap 

and renewable can be one of energy diversification solution to overcome the condition. One of alternative energy 
that worth to be developed is biomass energy. Biomass sources that available in abundant amount and not optimally 

utilized yet are sawdust and coconut shell. Both can be utilized as alternative energy sources through briquette 

production technology. The research are done with variating composition of sawdust and coconut shell 100%:0%, 

75%:25%, and 50%:50% with 5% of tapioca and pressing force 2500 psi. The research result shows that briquettes 
with no addition of coconut shell have caloric value 6725.85 kal/g, moisture content 2.64%, and ash content 1.16%. 

Briquettes with addition 25% of coconut shell have caloric value 7054.96 kal/g, moisture content 2.73%, and ash 

content 1.75%. Briquettes with addition 50% of coconut shell have caloric value 6591.25 kal/g, moisture content 

2.79%, and ash content 2.64%. The characteristics of briquette have fulfilled the value of briquette quality standard 
SNI 01-6235-2000. Optimum composition of sawdust and coconut shell in briquette production from the research 

is 75%:25%. 

Keywords : Briquette, Coconut Shell, Sawdust 
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Abstract. This study investigates membraneless microfluidic fuel cells with different number of fuel 

concentration that breathe air as an oxidant. The microfluidic fuel cells having a microchannel width of 1.0 mm and 

50 µm in-depth with an electrode spacing of 0.3 mm. The concentration formic acid of 0.3 M, 0.5 M, and 1.0 M 

mixed with 0.5 M sulfuric acid (supporting electrolyte) in aqueous solution was used as fuel and another inlet a 

stream of 0.5 M sulfuric acid as an electrolyte which were varied at an inlet flow rate of 0.5 mL/min. First, a three-
dimensional microfluidic fuel cell model was established using COMSOL Multiphysics 5.1 to simulate the fuel cell 

performance. Subsequently, both V-I curves obtained from simulation and published experimental data under 

similar operating condition were compared to assure the validity of the simulation. The transport phenomena in the 

microfluidic fuel cells were formulated with continuity equation, momentum equation, species transport equation, 
and charge equation. The porous media flow in the gas diffusion layer was described by Brinkman equation. The 

Butler-Volmer equations were applied to get the V-I curves. The maximum power density of the fuel cell at 0.5 

mL/min fed with 0.3 M, 0.5 M, and 1.0 M formic acid for the measured was approximately 27 mW/cm2, 30 

mW/cm2, and 36 mW/cm2, respectively, while for the simulation was approximately 21.7, 26.8, and 36.5 mW/cm2, 

respectively. 

Keywords : Air-Breathing, Membraneless,Microfluidic, Fuel Cells, Fuel Utilization 
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Abstract. The aim of this research is to study the influence of alkaline, sodium bicarbonate and calcium 

hydroxide treatment on the interfacial shear strength of zalacca fibre and low-density polyethylene matrix. The 

investigation was done by pull-out testing. The fibre was implanted in the LDPE matrix with the definite depth using 
the hot press methods. The pulling was performed between one end of the fibre and the matrix in which the fibre 

was implanted. The pull-out test was followed by the morphological examination of fibre surface using SEM. The 

result indicated that the alkaline treatment increased the IFSS of ZF and LDPE matrix, followed by sodium 

bicarbonate and calcium hydroxide treatment. The increase of IFSS reached 37.38, 8.33 and 2.63 % for NaOH, 
NaHCO3 and Ca(OH)2 treatment. This is due to the surface roughness of ZF caused by the chemical treatment. 

Alkaline treatment generate the roughest surface of ZF due to the partial elimination of hemicellulose and lignin, 

followed by sodium bicarbonate. The calcium hydroxide has the lowest delignification effect and slightly lower the 

hemicellulose and hemicellulose content so that it causes the minimum effect on the IFSS value. 

Keywords : Interfacial Shear Strength,Zalacca Fibre, Low-Density Polyethylene,Alkaline,Sodium Bicarbonate, 

Calcium Hydroxide 

  



 

112 

 

ME-018 

Estimating Corrosion Rate and Remaining Life of 

Pressure Vessel H2S Absorber 

Satrio Tri Jayanto1, a), Mahendrata Chendra2, b) and Agung Tri Wijayanta1, c) 

 

1 Mechanical Engineering Department, Faculty of Engineering, Universitas Sebelas Maret 

 Jalan Ir. Sutami 36A, Kentingan, Surakarta 57126,, Indonesia 
2PT Pertamina Asset 4 Field Cepu, Jalan Gajah Mada No. 36, Karangboyo, Cepu, Central Java 58112, 

Indonesia 

 
a)Corresponding author: a) satriotrijayanto@student.uns.ac.id 

b) mahendrata.chendra@pertamina.com 
c) agungtw@uns.ac.id 

 

 

 
Abstract. This paper presents a proposed effect corrosion of pressure vessel by using API 510. Fitness for service (FFS) 

assessment is an evaluation of quantitative techniques of the operational component. In the context of pressure vessels and 

piping systems, FFS assessment is performed periodically to ensure safety while the machine is operating. Nondestructive 

testing by ultrasonic thickness gauge was used to obtain thickness wall measurements of pressure vessel damaged. The 

objective is to analyze and evaluate the values of corrosion rate. Moreover, the remaining life is compared using ASME 

Sec. VIII (American Society of Mechanical Engineers) and linear elasticity analysis. Results of corrosion rate are affecting 

the structural thickness wall of the vessel. The results show that the highest corrosion rate is 0.545 mm/year. The internal 

corrosion is caused by the fluid service in the process of the pressure vessel. Furthermore, the value of the corrosion rate is 

used to predict the remaining life of the vessel.  Finally, it is proposed to make the vessel operation estimate more secure. 

Keywords : Pressure Vessel, Corrosion Rate, Remaining Life, ASME sec. VIII 
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Abstract. Good mechanical materials made them to have limitless applications. In order to minimize corrosion rate during 

in Na-Cl medium process corrosion inhibitors are used. In this research work, an attempt is made to investigate the influence 

of some organic inhibitors with various concentrations on corrosion behaviour of St-37 carbon steel in NaCl medium. 

Organic corrosion inhibitors pectin and tanin extract were used. The concentration of the extract used range from 1% to 

12% and the immersion time is four days. A The method used is potentiodynamic to observe the value of the corrosion 

current and weight loss method for corrosion rate. Corrosive medium used were NaCl 5%. The results showed that the 

greatest corrosion rate was resulted in the corrosive medium without addition of inhibitors, whereas the corrosion rate 

decreases with the addition of inhibitors, it is also evident from the results of the Tafel plot shows Icor impairment. The 

greater the concentration of inhibitor that is used the lower the corrosion rate. Greatest efficiency values both for medium 

corrosive obtained at inhibitor concentrations of 12%, 92% in NaCl. This shows that leaves extract inhibitor is very efficient 

in controlling the rate of corrosion in NaCl medium. From the optical photograph analysed on the surface morphology of 

St-37 steel showed that the addition of tanin extract suffered less corrosion. 

Keywords : Corrosion, Inhibitor, Efficiency, Medium 
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Abstract. The inverted pendulum is a non-linear and unstable system and widely used as a platform for teaching, 

research and verification of many control strategies. Recently, to stabilize a bicycle using a gyroscope, an inverted 

pendulum-like model has been used to simplify the controller design processes. This study analyzes the dynamics 

of an inverted pendulum where stabilization is achieved by a moment generated by a control moment gyroscope. 

The dynamics model in the state-space form of the gyroscopic inverted pendulum is obtained by application of the 

Euler-Lagrange formulation. Then, a full state-feedback control is designed to stabilize the inverted pendulum. Non-
disturbance and disturbance balance analysis is conducted by using physical modeling based simulators in the 

Simscape-Multibody™ environment. In addition, the energy consumption to stabilize the inverted pendulum is 

further investigated numerically. 

Keywords : Inverted Pendulum, Control Moment Gyroscope, State-Feedback Control 
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Abstract. Wind energy is renewable energy. There were various assortments of wind utilization system, one of them 

by building a wind farm. The cross flow wind turbine could be used to extract wind energy in low wind speed. The 
double interaction between the air flow and the runner, causes the cross flow turbine to have high power coefficient. 

In order to be able to work perfectly, it should be noted that proper arrangement of wind turbines on the wind farm 

would decrease a wake. The objective of this research was aimed to study the effect of the cross flow wind turbine 

in wind farm with 2D numerical analysis using ANSYS FLUENT CFD software. The variations of the wind farm 
in the study were aligned and staggered configuration, in which the distance between the turbines was 0,5D;1D;1,5D 

respectively. Each variation was tested at the wind speed of 2 m/s and at the TSR 0,1. The study revealed that the 

best arrangement of cross flow wind turbine configuration was staggered arrangement within the distance of 0,5D 

and 0,5D. The exact distance would increase the power density on the wind farm. On the other hand, the highest 

power density was 1.641 W/m2. 

Keywords : Crossflow Wind Turbine, Wind Farm, Wake Effect, 2D Numerical Analysis ANSYS FLUENT 
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Abstract. The Arenga Pinnata fiber was composite a composite with a Arenga Pinnata fiber reinforcement.This 

aims study to investigate the effect of variation of volume percentage of fiber with resin to tensile strength and 

impack of fiber in composite. The research material used Arenga Pinnata fiber with density 1,3 gr / cm3, unsaturated 

polyester resin 157 BQTN-EX and MEXPO hardener. The test specimens consisted of waste Arenga Pinnata fiber 
as a composite reinforcement. Composites were made with variations in volume percentage of fiber 10%, 20% 30%, 

and 40% to resin. Composite made using pressmold method. Tensile test refers to ASTM D3379 standard, impack 

testing refers to ASTM D 5942 standard and specimen manufacture refers to ASTM D 3039. The results of 

composite study of Arenga Pinnata fiber with variation of fiber volume percentage of 10%, 20%, 30% and 40% 
showed that the percentage of fiber volume of 30% had the highest tensile strength of 26,764 [N / mm2]. While on 

the composite with the percentage of fiber volume 40% has the highest impack power of 7043.54 [N]. The macro 

photograph shows the failure of the composite due to tensile and impact testing is a broken composite and pull Out 

fiber, being unable to withstand tensile and impact test loads. 

Keywords : Composite, Arenga Pinnata Fiber, Tensile Strength, Impack Strength 
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Abstract. The hygrothermal effect on unsaturated polyester composites containing 30% by volume of untreated and 

alkali treated nonwoven kenaf fiber along with neat resin have been studied. The kinetics of water uptake was 

investigated by immersing neat resin and composites at room temperature, 60oC and 90oC. Alkali treatment 

significantly reduced the water uptake and the diffusivity of composite at all aging temperatures; thereby the alkali 
treated kenaf fiber composites showed better durability of flexural properties. Elevated temperatures aging promoted 

the severe degradation of samples, and subsequent drying could not restore the flexural properties. 

Keywords : Hygrothermal, Kenaf Fiber, Alkali Treatment, Composites, Durability 
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Abstract. In manufacturing DSSC, the sticking semiconductor nanomaterial process can be done with various 

methods, such as Doctor Blade, Slip Casting, Spin Coating, and others. These methods still have shortcomings 

including too long steps and possible damage to nanofiber. A new method of innovation was introduced that could 

overcome the lack of previous methods, namely Direct Deposition. Direct deposition method is a way of coating 
the TiO2 semiconductor nanomaterial with electrospinning process where the spraying of TiO2 solution will be 

captured directly by conductive glass. The variations used in Direct Deposition method are distance variables, using 

5 cm, 7 cm, and 9 cm shot range measured from tip spray to collector. A good nanofiber structure can be obtained 

at a distance of 9 cm. The nanofiber formed is 92.70 nm in diameter and is thought to be an excited electron 
distributor larger than any other size. Direct deposition method is able to summarize the DSSC manufacturing 

process. 

Keywords : DSSC, Conductive Glass, Electrospinning, Manufacture, Semiconductor 
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Abstract. Surface treatment was a practical solution for materials that have a high strength-to-weight ratio but were 

susceptible to surface deterioration as well as aluminum. The growth of thick aluminum oxide layer Al2O3 (range 
12 - 120 μm, MIL-A-8625F standard) on aluminum surface by hard anodizing method using low temperature 

electrolyte showed significant improvement of micro-hardness, however there are not many references to discuss 

about it. Al 6061 T0 which has an initial hardness value of 103.5 HV was used in this study. The growth of the 

anodic layer on the aluminum surface was performed using 11% H2SO4 as electrolyte and the temperature of the 
solution was kept low at 2 ± 0.6°C by circulating it using heat exchanger system. The anodizing process started with 

a galvanostatic condition (constant current density) 4.2 A/dm2 and switched to a potentiostatic condition (constant 

voltage) when it reached the target voltage Ut and was maintained until the current density decreased to 1.0 A/dm2. 

The target voltage was varied at 30, 40 and 60 V. The optical micrograph and SEM showed an uniform grey to 
black-ish layer had been formed. The result showed the micro-hardness and thickness of oxide film increased with 

increasing the target voltage. The anodizing process at 30, 40 and 60 V produced the oxide film with microhardness 

of 334.8, 370.0 and 400.0 HV, respectively. Furthermore, these processes also resulted in oxide film thickness of 

40.86, 80.14, 110.01 μm, respectively. The growth of oxides at low temperature condition can be approxiated by a 
logarithmic function d = kl ln (Ut-a). function has a physical meaning that in order to obtain an increase in thickness 

it takes a voltage that is multiplied in value based on the logarithmic function used and the value of growth constant 

kl of this case was 29.09 μmV-1. Further research is needed to obtain an optimal conditions to anodic layer growth. 

Keywords : Hard Anodize, Micro-Hardness, And Oxide Growth Rate 
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Abstract. Biogas is an attractive renewable fuel because it can be produced from abundantly organic wastes via 

anaerobic digestion. This study reports the recent progress of the biogas produced from the waste of natural 

Indigofera wastes co-digested with cow dungs. The substrate flow rate of 50 kg/day and 100 kg/day was digested in 

the digestion reactor 1 and reactor 2 of 3000 L and 1000 L, respectively. The biogas production was measured daily 
and used as fuel in an internal combustion engine for electric generation. The results show that the higher flow rate 

of substrate, the higher the biogas was produced. The average biogas production from reactor one and two was 313.8 

and 1503.9 L/day. Meanwhile, the maximum engine efficiency reached 30% at load 350 W and 25% at load 700 W 

when using biogas digested from reactor 1 and 2, respectively. It is interesting to further improving the anaerobic 

digestion reactor to obtain higher biogas production and to produce higher power generation.  

Keywords: Biogas, Indigofera, Natural Dye, Cow Dung, Co-digestion, Electric Generation, Internal Combustion 

Engine. 
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Abstract. The aim of the research is to investigate the effect of immersion on the flexural properties of the composite 

of Zalacca Midrib Fiber (ZMF)/HDPE. The sample were immersed in 3 different type of fluids i.e. distilled water, 
sea water, and acid solution. Each immersion variations are contained with (3) three type of sample, neat HDPE, 

untreated Zalacca midrib fiber, and alkali treated Zalacca midrib fiber. The time of the immersion process was taken 

for 60 days. Alkali treatment has the lower water absorption than untreated fiber composites on all of immersion 

type. Therefore the alkali treated fiber composite showed better flexural properties than untreated fiber composites. 
Observing the sample surface was examined by using Scanning Electron Microscopy (SEM). Elevated immersion 

time promoted the severe degradation of samples, and re-drying could not restore the impact properties. 

Keywords: Immersion, Zalacca Midrib Fiber, Alkali Treatment, Composites, Flexural Properties 
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Abstract. Observation of a small-scale wind turbine in a wind tunnel is a preliminary way to produce data that would 

describe the aerodynamic characteristics of the large one. In fact, the full-scale wind turbine has much greater Reynolds 

number than the miniature that makes the data might not be valuable directly. In this paper, the application of Buckingham 

π theorem is studied in predicting the performances of the full-scale wind turbine based on the small-scale wind turbine 

performances. The blade element momentum theory (BEMT) computation procedure is used to generate torque and thrust 

data of wind turbines that have diameters of 2.4 m, 10.0 m, 50.0 m, and 75.0 m. The generated data from the smallest rotor 

is prepared as small-scale wind turbine data. Based on the small-scale rotor data, the analysis produces equations expressing 

the correlation of rotor torque and thrust associated with diameters. Then, the powers of the wind turbines computed by 

BEMT are compared with the powers estimated by the dimensional analysis. The results show that the technique gives an 

error of 11.93 %. Therefore, it might be used confidently to assess the power measurement results of the large-scale rotor. 

Keywords: Wind Turbine, Scaling, Dimensional Analysis, Buckingham π Theorem  
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Abstract. The mechanical properties of a composite material due to different fiber orientation angle, number of 

layers, and pattern are simulated using finite element method. The goals of this papers are to characterize the 
different fiber orientation angle, number of layers, and pattern on the mechanical properties of a laminated material, 

and to determine the fiber orientation angle, number of layer, and pattern configuration in which these combinations 

have the strongest effect to increase the strength of the composite material. A rectangle plate with length, width, and 

thickness are 150 mm, 80 mm, and 4 mm respectively is used in this study. Linear static finite element analysis is 
applied to the five various models with different fiber orientation angle, number of layers, and pattern. We apply 

these models on the epoxy carbon and stainless steels material. The numerical results show that different fiber 

orientation angle, number of layers, and pattern affect the mechanical properties of this material. 

Keywords: Composite Material, Fiber Orientation Angle, Number of Layers, Pattern, Mechanical Properties, Finite 

Element Method 
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Abstract.  This paper presents effect of ZnS on frictional behaviour of composite friction brake containing graphite 

as lubricant. The composite brake specimen containing different composition of lubricant that were 15% graphite 
(15G), 12% graphite + 3% ZnS (12G3Z), and 9% graphite + 6% ZnS (9G6Z) were manufactured and investigated. 

Friction testing was performed on the composite specimens using a pin on disc tribometer (Fig. 1). The friction 

testing was conducted by pressing specimen against the surface of the rotating disc. The friction force was measured 

and recorded by load cell and data acquisition system during testing process for 120 seconds. Parameters of the 
friction testing that were contact pressure and sliding speed were varied (Table 1). Each variation was tested on 2 

specimens and each specimen was tested 3 times. The result show that coefficient of friction decreased with the 

increasing sliding speed (Fig. 2) and increased with the increasing contact pressure (Fig. 3). The addition of ZnS 

into composite friction brake containing graphite could increase the coefficient of friction (Fig. 2 and Fig. 3). The 
addition of ZnS also increased the specific wear Rate (Fig. 4) and the disc temperature (Fig. 5). The critical role of 

solid lubricants in composites friction brake and related discussions was also studied. 

Keywords: ZnS, Graphite, Zinc Sulfide, Solid Lubricant, Friction, Wear, Brake, Composite 
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Abstract. The purpose of this study was to determine the effect of cantala fiber alkali and fumigation treatment toward the 

mechanical properties of the fiber. The cantala fibers are extracted and dried under sun and alkalized by soaking the fiber 

using 6% NaOH with aquades for 6, 9, 12, and 15 hours. The fibers are washed with distilled water and dried for 2 days in 
room temperature. Fiber is put into the oven for 10 hours at 60o C. The fumigation treatment was started by extracting the 

fiber followed by drying and fuming for 5, 10, and 15 hours. Alkaline and fumigation treated fibers were collected together 

with untreated fibers and then tested single fiber, SEM, and FTIR streoscopy to determine the chemical properties and 

mechanical properties of the fibers after treatment and before treatment. The result of single fiber test show that alkali and 
fumigasion improves tensile streng dan tensile modulus, before treatment showed tensile stress of 188.9 Mpa and after 

alkalization treatment of tensile strength of 701.46 MPa and elongation 1.520 for fumigation treatment 711.23.3 Mpa, both 

treatments increased significantly. The tensile strength of this fiber predicted as a result of increased crystallinity of cellulose. 
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Abstract. The investigation related Savonius turbine for water application still a bit left behind compare to Savonius 

wind turbine. From this view exhaustively investigation and development for Savonius water turbine need to be 
carried out since Savonius have promising potential for renewable energy. The present investigation is aimed at 

exploring the effect of twist angles (α) on horizontal axis Savonius rotor for electric power generation. The rotor is 

designed with two blades and endplates. The experimental have been conducted on apparatus test with twist angle 

0º, 12.5º, 30º, 45º, and 60º. From the experimental result and analysis, it was observed that coefficient of performance 
(Cp) twisted Savonius blades surpass Savonius rotor without twisting (α=0º) for discharge range between 2.95 x 10-

3 m3/s to 8.16 x 10-3 m3/s. However at higher discharge 11.9 x 10-3 m3/s, coefficient of performance of twisted 

Savonius blades lower than Savonius rotor without twisting. Thus it can be conclude that twisted Savonius rotor 

more efficient in term of Cp at discharge under or similar to 8.16 x 10-3 m3/s. Whereas at higher discharge, 
performance of twisted Savonius blades is decreased compared to the Savonius without twisting. Further 

improvement has to be done to increase twisted horizontal axis Savonius rotor efficiency. 
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Abstract. Nowadays nanofluids is widely used for heat transfer enhancement. Nanometer sized particles added 

to base fluid enhance the thermal conductivity and thus increase the heat transfer rate. In the present study 

nanoparticle with average diameter 21 nm are used. Titanium dioxide (TiO2) nanofluid prepared by dispersing 

nanoparticles in distilled water (DW) using two step method with volume concentration (0.1 - 0.5%) has been 

investigated. The force convective heat transfer coefficient and friction factor of the TiO2/DW nanofluid with 
different volume concentration and Reynold number for flow in a counter flow double tube heat exchanger are 

studied in this research. The result shows that the convective heat transfer coefficient of nanofluid is higher than 

base fluid fort the same mass flow rate and same inlet temperature of nanofluid. Nusselt number increases with 

Reynold number and volume concentration TiO2/DW nanofluid. But increase of volume concentration increases 

pressure drop in the flow path. 
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128 

 

ME-075 

Effect of water Depth on the Microstructure and Tensile 

Strength of 5 G Position Underwater Welding Low 

Carbon Steel 

Yahya Abdul Matien1, Triyono1,a), Nurul Muhayat1 

1Mechanical Engineering Department, Faculty of Engineering, Universitas Sebelas Maret, Surakarta 57126, 

Indonesia 

 
a)Corresponding author: triyono74@staff.uns.ac.id  

 

Abstract. Underwater welding is widely used to maintenance and repair of marine constructions. In fact, the 

underwater welding has a poor in the form of rapid cooling rate and deteriorates the stabilily arc welding, due to 
hydrostatic pressure in water. The effect of cooling rate and hydrostatic pressure on microstructure, inclusions and 

tensile strength of the weld metal. To date research on underwater welding is only done in the scale aquarium, 

althought the practice is used to weld at a depth of more than 100 cm. In this research trial have been put out to 

investigate the effect depth of water on microstructure and mechanical properties low carbon steel use shielded 
metal arc welding method (SMAW), weld position types during welding process is 5G horizontal fixed position. 

Tensile test underwater welding joint in any depth is very important, because the difference in depth cause the 

difference in hydrostatic pressure and cooling rate. The result tensile strength of specimens tensile test shows a weld 

metal at air has an average tensile strength of 365 MPa. Then for the underwater weld metal indicates deeper welding 
of the acicular ferrite structure increases, so the average hardness and tensile strength increased from 277 MPa on 

underwater specimens the depth of 2.5 meters, 303 MPa at depth of 5 meters and 313 MPa at a depth of 10 meters. 

The fracture surface was investigated by SEM (scanning electron microscope). The results reveal that there were a 

lot of defects and porosity for all specimens in the underwater welding joint due to the hydrogen absorbed is very 

high, so the underwater weld metal are easy fragile. 

Keywords : Underwater Welding, Microstructure, Tensile Strength 
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Abstract. Gas hydrate represents a mixture of natural gas and water molecules formed at high pressures and low 

temperatures near the freezing point of water. Physically, the hydrates are ice-shaped and among the water molecules, there 

is a cavity filled by a hydrate gas called clathrate. The hydrates can be formed because there is gas injected in water molecules 

at high pressure condition having temperature above the freezing point of water. Then it is exposed to a force that can 
dissolve gas inside the water. A lot of research has been conducted to investigate the characteristic of the gas hydrate itself. 

The characteristics include the rate of hydrate formation, the hydrate stability, and the hydrate storage capacity. Several 

studies have been studied, among others, to observe the effect of initial gas injection pressure on gas hydrate process, the 

effect of rotation in a vessel tank as a container for gas hydrate formation, and the hydrate formation process on stirrer tank. 
One of the most important things in the gas hydrate process is how the hydrate can be formed, which can be seen from the 

rate of hydrate formation by investigating how much the gas pressure will penetrate into water molecules. It is due the 

hydrate formation requires low temperature and high pressure. However, a conditioning of the gas hydrate formation at high 

pressure and low temperature is a matter that requires considerable energy. Therefore, it is needed a system in which the 

pressure of hydrate formation is not too high. One method to lower the hydrate pressure in order to the hydrate-forming 

pressure is not too high, CO2 will be mixed to the gas hydrate. It is because CO2 is soluble in water molecules. It makes an 

effect that the pressure of gas formation will be lower. In the previous research, it is showed that CO2 was able to make the 

pressure in methane gas mixture lower. By decreasing its pressure, CO2 will be expected to improve the hydrate 
characteristics. The study was conducted by varying the percentage of CO2 volume from 0% to 100%. Each percentage of 

CO2 will be seen as its effect on the gas hydrate characteristic. The gas used in this experiment were propane-butane gas 

mixture of 50% each. The mixture of propane-butane gas and CO2 were then fed into the water molecules. The water used 

was a demineral water of 50 cm3. The initial pressure of the formation rate was 0.3 MPa and the temperature formation was 
273 K. Meanwhile, the temperature used to stabilize the hydrate was 268 K. The vesel tank, used to process the occurrence 

of hydrate has the capability of high pressure has a cavity diameter material of 4 cm, height 12 cm, 0.5 cm thick and total 

volume of 150 cm3. The vessel tanks were inserted into the cooling bath that was set at a temperature of 273 K. The results 

showed that as greater the CO2 content, as smaller the initial hydrate initiation phase, However, it has an impact to decrease 
the hydrate stability. For the hydrate storage capacity, pure CO2 hydrate has the highest storage capacity, while the lowest 

storage capacity was CO2 with gas-CO2 mixed percentage of 50%. It shows that CO2 is capable to decrease the pressure 

effect on 50% composition variation  
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Abstract. Pyrolysis is one of thermolysis technology used to obtain some alternative sources of hydrocarbon energy. It is 

almost similar to combustion technology, however, without involving oxygen in the combustion process. In addition to 

renewable resources, the pyrolysis products are substances that are environmentally friendly and have many benefits. The 

pyrolysis products are such as tar, char and gas. Fuel source of the pyrolysis is derived from renewable resources such as 

biomass or plant. A macroalgae gracilaria is one of biomass can be used as raw material in the pyrolysis process. It is due 

to Indonesia has vast waters that have a wide range of aquatic products, so it is appropriate if the macroalgae is used to be a 

biomass feedstock of pyrolysis. In addition, the ability of macroalgae to breed is very high, so that it make the macroalgae 

feedstock will be abundant. The macroalgae chemical composition consists mainly of crude fiber (cellulose, hemicellulose 

and lignin) of 32.15% hemicellulose, 17.04% cellulose, and 3.05% lignin. The aim of study was to investigate the thermal 

decomposition of macroalgae expected to produce some substances that can be used as an alternative fuels. In the 

experiment, the macroalgae samples were dried to reduce the moisture content. Afterwards, it was weighed 400 grams and 

put in a pyrolyser. The sample was pyrolyzed with variations in temperature of 250°C to 800°C during 3 hours. The results 

showed that the higher pyrolysis temperature, the less mass and volume char products, and the smaller the char heating 

values that differ from other biomass research. Meanwhile, an increasing of pyrolysis temperature also causes an increasing 

of mass and volume tar. The heating values of tar also incline. For the generated gas production, an increasing pyrolyis 

temperatures result an enhancement of gas flow rate.  
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Abstract. The exhaust air from the cooling tower has a maximum velocity of 9 m/s and is more constant than the 

natural wind. This exhaust air stream has a non-uniform velocity profile. The cross flow wind turbine with 400 mm 
diameter and 380 mm long are placed above the cooling tower to produce work. Variations in the blade angle and 

the blade radius of the turbine are tested to determine the effect on the resulting power and turbine performance on 

the graph of coefficient power (CP) versus tip speed ratio (TSR). The result shows that cross flow wind turbine with 

blade angle 45o has higher power than the other blade angle on all radius variation. The cross flow wind turbine 
with radius of blade 60 mm on blade angle 45o has the highest performance with 2.47 Watt maximal power on 4.31 

m/s wind velocity and CP 0.41 on TSR 0.76. 
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Abstract. The sacrificial anode method is the most widely used method of corrosion cathodic protection. In this method, 

the electron-giving process is provided by a more anodic metal to the metal to be protected. The metal usually used for the 
sacrificial anode is a zinc-based alloy (Zn). Zn sacrificial anodes are usually made through a casting process. Segregation is 

easy to occur in the castings causing the composition of the cast is not homogeneous. This research was done in the 

homogenizing process with temperature variation 250, 300, and 350oC. Homogenizing time were 3 and 6 hours and cooled 

in the open air. The as-cast specimens are viewed as microstructures and coupled with API 5L steels. The corrosion rate of 
as-cast specimens was highest when compared to other specimens, as well as the corrosion rate of the homogenized 

specimens at temperature 250oC. Homogenising time 3 hours higher than the corrosion rate of homogenized specimens with 

longer temperature and time. This is because the nonhomogeneous structure causes a large potential difference between the 

sacrificial anode region. 
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Abstract. Friction Stir Lap Welding (FSLW) is an alternative to joining aluminum sheets. The distortion and 

deflection of the FSLW results is very low because the joining process is in a solid state. FSLW can also be applied 
to joint materials that are difficult to weld when using conventional methods, or joining techniques such as solder 

or rivet. The purpose of this study is to analyze the effect of high speed tool rotation on micro Friction Stir Lap 

Welding ( FSLW) to the shear load of the welds. In this study using different metal types of aluminum sheet A1100 

with 0.4 mm thickness and aluminum sheet A1050 thickness of 0.4 mm. the machine that will be used in this process 
is CNC Milling Emco type TU-3A, with Tool rotation 33,000 rpm. The parameters to be used are the traverse speed 

of tool (40, 60, 80 mm / min). The Pin diameter variation, are 1.6 mm, 2.0 and 2.4 mm, and using tool tilt angle 

variation of 20, 30 and 40. Data analysis is using multi-variable, with 3 test parameters full-factorial. the mechanical 

shear strength of the welded specimen, follows JIS standard (JIS.2201-1999). The highest tensile strength occurs at 

the smallest pin diameter (2 mm) and tool tilt angle 30. 
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Abstract. This paper presents a result of formula studies of the effect of clearance gap on the hydraulic efficiency of the 

centrifugal pumps. As the pumps operate its duty over time, there will be chance for the wear ring to wear and as the 

part wears, the gap will be bigger and the pump will lose its efficiency. It is because, when the pump operates, the 

vibration from the rod will make the rotation of impeller unstable and it could scrape the inner surface of the clearance 

and it could change the hydraulic efficiency of the centrifugal pump. The method to calculate the effect of the wear ring 

clearance is provided by calculating the initial clearance and the change of the  clearance gap to achieve the bigger 

efficiency. The results show that the initial clearance of the pump is 0.2025 in with hydraulic efficiency 28%. By 

decreasing the clearance gap into 0.20 in and 0.19 in, the hydraulic efficiencies would be 29% and 36%. It means the 

smaller the clearance of the pump, the hydraulic efficiency will be decreasing as well.  The standardization of clearance’s 

value is written in API 610.  
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Abstract. A coupling is a device used to connect two shafts together at their ends for the purpose of transmitting 

power. The primary purpose of couplings is to join two pieces of rotating equipment while permitting some degree 
of misalignment or end movement or both. Coupling failure can stop the system operation that lead to loss of 

production, so that, maintenance strategy that including coupling condition monitoring is needed to determine the 

state of the coupling. When the coupling experience failure, it is needed to know in its initial stage and predict its 

future development so that it is enough time for maintenance division to do action needed to avoid catasthropic 
failure. Prognostics of the coupling will do this task.This paper aim to develope prognostics of the motor coupling. 

Run to failure test was conducted on the coupling that mounted at the end of the 2 Hp motor shaft. The motor was 

run at the speed of 1500 rpm, and the coupling was loaded using hydraulic system. Vibration signal was acquired 

using two accelerometer that mounted at the motor with sampling rate of 10 kHz. Ten features were extracted from 
the vibration signal in time domain. They were: mean, rms, shape factor, skewness, kurtosis, crest factor, entropy 

estimation, entropy estimation error, histogram lower bound, and hstogram upper bound. Then, the features will be 

selected to be proceed in the prognostics steps based on the monotonicity and trendability criteria that is state in the 

feature importance (FI). The rms feature, that has the highest FI is then used for prognostics of the motor coupling. 
After rms feature smoothing, the feature was divided into training data dan testing data. The training data was used 

to develope Least Square – Support Vector (LS_SVM) regression model using RBF Gaussian Kernel that would be 

used to predict the future state of the coupling failure. The prediction performance was measured in the term of root 

mean square error (RMSE) and the mean absolute error (MAE). The result showed that the LS-SVM regression 
model developed can perform very well in predicting the motor coupling failure. The RMSE and MAE value are 

0.0082 and 0.0061 respectively. 
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Abstract. Hydrodynamic lubrication performances of square shape textured parallel sliding contacts are investigated under 

the influence of fluid slip at the fluid-solid interface based on a CFD (computational fluid dynamic) approach. A Navier-

slip length model is adopted to formulate the fluid-solid interfacial slip. In order to model slip, the enhanced user-defined-

function (UDF) in the FLUENT commercial package is developed. The slip in the the fluid-solid interface is controlled by 

applying a hydrophobic or hydrophilic property on certain zone of textured surface. The results show that fluid-solid 

interfacial slip is influential in altering the performance parameters. The results also suggest that the hydrophobicity of a  

lubricated surface textured enhances the load support and reduces the friction. 

Keywords : Computational Fluid Dynamic (CFD), Hydrodynamic Lubrication, Hydrophobic, Slip, Texturing 
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Abstract. The recycled polypropylene (rPP) –rubber composite tends to depict the mechanical strength decreasing and 

physically degradation as well when installed as an outdoor application. The research investigated several materials which 
they can be applied as protective coating materials for the composite. Oil based paint, waterproof paint, unsaturated 

polyester, and repoxy resins were selected materials to be examined. The raw materials of the composite were recycled rPP 

and tire after used in the powders state with mesh size of 20 both. The composite consisted of rPP and rubber mixing with 

volume ratio of 70:30. Pressured sintering process was adopted for producing the composite with main parameters setting 
of temperature, pressure and holding time were 120oC, 1 MPa and 10 minutes respectively. The coating materials were 

sprayed on the composite surface with the thickness average of 0.2 mm. The specimens were just laid on the special table 

during weather exposure for three months continuously. The investigation included macro and SEM images and bending 

test. The result reveals that the colour degradation occurred on the composite surface without coating after one-month 
exposure while cracks appear after exposure takes time of two months, and they tend to become propagated until the end of 

the third month. The SEM images observation on fracture bending test shows that the bonding between the plastic and the 

rubber began to be separated due to the influence of photo-degradation. The fracture is initiated after the first month of 

weather exposure. 
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Abstract. Direct Laser Writing (DLW) is a lithographic technique for fabrication of three-dimensional (3D) structures with 

high spatial resolution [1], in which 3D structures are written in a photosensitive material (e.g., photoresist) by a tightly 

focused ultrafast laser beam, and subsequently chemically developed. This technique is fruitfully used for the fabrication of 

3D photonic crystals, optical metamaterials, diffractive elements, micro-mechanical systems, energy storages, etc. The 

possibility to visualize the latent 3D exposure pattern prior to development would be highly advantageous, since it would 

allow one to predict shape and size of the recorded features as well as the exposure dose absorbed by the initial material. 

Here, we describe a method for such visualization which uses quenching of photoluminescence (PL) from photoinitiator 

(PI) molecules that are used to photosensitize the photresist. By scanning a low-intensity focused laser beam over the 

previously exposed features (Fig. 1(a)), and recording the PL intensity as a function of coordinate, a decrease in the PL 

intensity (PL quenching) roughly proportional to the previous exposure dose is observed. Thus, spatial variation in the PL 

quenching representing the latent exposure pattern can be obtained before the development (Fig. 1(b)), and thus, 

performance of in situ pre-development diagnostics becomes possible. Experimental demonstration of these capabilities will 

be provided and discussed in some detail. 
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Abstract. Aircraft maintenance plays an important role in controlling the quality of flight as well as the safety factor during 

flight. Airplane wings become vital components that must always be considered. Failure on the aircraft wing will have a 
major impact on aviation security so it must be investigated to avoid subsequent failure. In this case, the support link leading 

edge on the left wing of the Boeing 747-400 aircraft was found failure during the D-check after it was used in 56,000 flight 

hours. The failure analysis procedure is carried out by investigating crack paths through macrograph observations and 

microstructures using Scanning Electron Microscopy (SEM) equipped with Energy-Dispersive Spectrometry (EDS), as well 
as stress analysis observation through Finite Element Method (FEM). From the results of micro and macro observations, it 

was found the beach marks on the crack initiation on the crack surface of the support link leading edge. The FEM indicated 

a stress concentration occurring at the inner corner of the support link leading edge component. So from the whole 

observation of the failure analysis it was found that the support link leading edge is experienced fatigue failure. 
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Abstract. The purpose of this research is to know the strength, flexural, impact, and modulus of elasticity of 

composite material from microcrystalin cellulose - unsaturated polyester by various treatments. Microcrystalline 

Cellulose (MCC) was dried oven at 60° C for 120 minutes. MCC added 1% wt on Unsaturated Polyester (UPR) was 

rotated at 150 rpm for 10,20,dan 30 min. The second variation of UPR plus 1% wt MCC is rotated at 0, 50, 150, 
250, and 350 rpm. MCC is added to the UPR of 1 wt%, 2 wt%, and 5 wt%, played at 350 rpm for 30 min. MCC 1% 

wt on UPR by giving 150 rpm rotation for 30 min with temperature change during rotation of 240 C, 400 C, 600 C, 

and 800 C. After the treatment variation, the MCC-UPR mixture was placed in the oven for 30 minutes and curing 

for 10 hours at room temperature to reduce the bubbles. Then add Metil ethile ketone (MEKP) 1% wt as catalyst 
and pour on mold with hand lay up method, then cooled  for 18 hours to serve as specimen. The results show that 

the addition of microcrystalline cellulose to unsaturated polyester can increase the tensile, bending, and impact 

stresses, but the modulus of elasticity decreases, Giving rotation will result in MCC dispersed evenly on Unsaturated 

Polyester. Density also increases with the addition of concentration of filler. 
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Abstract. Sorting is the process of tea processing to classify the tea particles based on their quality by using a 

cyclone separator. There are many geometric and operational parameters that affect the performance of cyclone 
separators, including geometry and long vortex flow within the cyclone. The main aim of this study is to investigate 

the effect of inlet velocity on the pressure drop that occurs in the new cyclone separator design. The computational 

domain of the Reynolds averages Navier-Stokes equation with Reynolds Stress Model (RSM) is solved using the 

finite volume method based on the SIMPLE pressure correction algorithm. The Eulerian-Lagrangian approach is 
used to predict the release of particles in cyclone. The Rosin-Rammler method is used in numerical simulations to 

apply Particle Size Distribution (PSD). It is demonstrated that, in comparison with a conventional cyclone design, a 

new cyclone separator generates an efficient way to decrease the pressure drop significantly. 
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Abstract. Hydrodynamically lubricated journal bearings are traditionally designed using Reynolds boundary 

condition. This theory provides acceptable results for modelling cavitation in bearing, but a better understanding of 

the characteristics including cavitation can be achieved by modeling multi-phase flow. For this reason, the main aim 
of this study is to investigate the effect of eccentricity ratio on the performance of the journal bearing including 

multi-phase cavitation based on computational fluid dynamic (CFD) method. The simulation results show that 

increasing the eccentricity ratio will enhance the hydrodynamic pressure as well as the load support. However, a 

contrary result is found in terms of friction force 

Keywords : Eccentricity Ratio, Cavitation, Hydrodynamic Lubrication,  Journal Bearing 
 



 

143 

 

ME-106 

Electromyography (EMG) Signal Recognition Using 

Combined Discrete Wavelet Transform Based Support 

Vector Machines (SVM) 

Arozi Moh1 Farika T Putri1 Mochammad Ariyanto1 Wahyu Caesarendra1 Munadi1 Joga D. 

Setiawan1, a)* 

1Diponegoro University 

 
a)Corresponding author: joga.setiawan@gmail.com 

 

 

Abstract. Disability populations throughout the world, including hand disability, continue to increase significantly, 

either due to congenital, illness, accident or war. This condition raises a crucial issue, whether individual or social, 

so encouraging and motivating researchers to find solutions to the problem. One solution to the problem is in the 

form of artificial artificial development with the ability as the basic function of the human hand. Developing a 
reliable but simple and affordable prostethic hand is a challenge in this research. The application of advanced EMG-

based control signals on the prosthetic hand makes it possible to answer the challenge. The development of sEMG 

signal-processing method to obtain signals with high accuracy rates contributes significantly to the quality of the 

prosthetic hand. This study focuses on the processing of EMG signals using a combined method of discrete wavelet 
transformation and a support vector machine. The results showed that the level of accuracy of EMG signal after 

going through the combination signal recognition process between discrete wavelet transformation and support 

vector machine is about 80%. 
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Abstract. A fractured bike brake lever of aluminum alloy was investigated using the observation on the crack 

propagation and the stress analysis. Observation on the crack propagation was done by taking microscopy photo 
images from the fractured area, then strengthen with micro-crack propagation observation using a scanning electron 

microscope (SEM). The hardness measurement on the cross-section of the bike brake lever was done to determine 

the relationship between crack propagation with the material hardness distribution. The stress analysis was to show 

the critical stress points resulting from the pressure load on the bike brake lever. The stress analysis results were 
used to show the possibility that the initiation of cracks occurs at critical stress points. According to the visual 

observations, the fracture of the bike brake lever occurs in the area around the cable pin pulling pivot. The 

microscopy image on the cross-section of the fracture shows that the surface contours in the center were rougher 

than the edges. The rough surface area indicates that some groups of grain were pulled out in different directions. 
Different bifurcation direction occurs in a weak area of grain boundary, thus forms intergranular cracks propagation. 

The hardness test results show that the edge was harder than the middle. The premature solidification probably 

occurs and produces a stress concentration to initiate the crack propagation. The results of the simulation show three 

critical points corresponded to the bike brake lever failure. Three critical points virtually create a fracture line that 
is probably the fracture pattern of the bike brake lever. The increased in the strength of the bike brake lever can be 

done by the increasing of its thickness. The increase in thickness causes a decrease in maximum VonMises stress 

and an increase in maximum load. 
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Abstract. As the family growth, the spatial need development and the financial improvement, the RsS is transformed 

to satisfy the occupant demand. As there are too many room programs that need to be added, it may cause the 

tendency in using the entire left space, including the front, side and the back of the house. This leads to reduce the 

ventilation performance and thermal comfort quality. Therefore, the courtyard existence that has been recommended 
for its benefit in maintaining indoor thermal comfort and applied on the some transformation design may need to be 

promoted hence prioritized on every RsS development. For promoting courtyard, it may need a further research on 

how is the courtyard character that optimum in maintaining indoor thermal comfort. This article is aimed to examine 

the courtyard dimension that effective in keeping indoor thermal comfort. The simulation is run with Ansys 14.5 
Fluid CFD. The condition is assumed on 305° K for indoor temperature and 298° K for outdoor temperature. The 

wind blows on 1 m/s velocity. The unit model itself is a unit house without any interior partition to easily visualize 

the wind movement on 9 x 9 m2 site. The unit is facing to the west and functioning as the only access for inducing 

the natural ventilation. There are 6 dimension alternatives of the courtyard which are tested for its effectiveness in 
maintaining the wind movement inside a transformed house. Each courtyard then is simulated with 2 different wind 

directions which are from the south west and the north east. The result shows the most optimum dimension of the 

courtyard for maintaing the wind movement. 
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Abstract. Natural dyes are very interesting to study lately, especially to produce them in powder form and see the stability 

of color and the energy needed. This study discusses the energy consumption of the spray dryer machine for producing 

natural coloring powders from Caesalpinia sappan linn wood. The parameters investigated were the flow rate of the liquid, 

the brix, the amount fof powder produced, and the energy consumption required. The extraction was done at an immersion 

time for 2.5 hours and a temperature of 80°C. The results show that at the solution flow rate of 0.75 L/h, the amount of 

powder produced reached 2.5 g/h with the energy consumption varied between 4 to 14 kWh. The effect of brix on the 

production rate of powders followed the linear trend; y = 2.314x – 2.0062. The stability of the red dyes is still low when 

applied the washing cycles 48 times. It is challenging to increase the stability and to reduce the energy consumption for real 

application. 
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Abstract. Sorting is the process of tea processing to classify the tea particles based on their quality by using a 

cyclone separator. There are many geometric and operational parameters that affect the performance of cyclone 

separators, including geometry and long vortex flow within the cyclone. In this study aims to determine the effect 

of incoming velocity flow to the pressure drop that occurs in the new cyclone separator design presented by Karagoz 
et al. The inflows are varied at 8.8 m / s, 11.5 m / s, 13 m / s, 14.8 m / s, 17 m / s, and 18.4 m / s respectively. The 

computational domain of the Reynolds averages Navier-Stokes equation with Reynolds Stress Model (RSM) is 

completed using the finite volume method based on the SIMPLE pressure correction algorithm. The Eulerian-

Lagrangian approach is used to predict the release of particles in cyclone. The Rosin-Rammler method is used in 
numerical simulations to apply Particle Size Distribution (PSD). The Rosin-Rammler distribution function is based 

on the assumption that there is an exponential relationship between the particle diameter, d, and the particle fraction 

with a diameter greater than d, Yd. Speed fluctuations are simulated using Discrete Random Walk (DRW). In the 

simulation results, the pressure drop for the largest variation of flow velocity in new cyclone was 496,048 Pa while 

in conventional cyclone was 1136.864 Pa. 

Keywords : Particle Separation Efficiency, New Cyclone Separator, RSM, Rosin-Rammler 
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Abstract. An alumunium alloy 6061 was severely deformed using accumulative roll bonding (ARB) up to 3 cycles at room 
temperature and subsequently aged at temperature 100, 150 and 200 0C for 10, 50, 100, 150, 200, 500 and 1000 minutes. 

The mechanical properties were conducted by microhardness test. The high hardness was achieved of 54 HV for sample 

after processed by ARB within number of 3 cycles. X-ray diffraction analysis showed that formation of Mg2Si phase 

occurred after 3 cycles at room temperature. Microstructural analysis was done by optical microscope (OM) and scanning 
electron microscopy (SEM). The observation was shown that the grain size decreased when the number of cycles increased. 

Thus, it is also reasonable that the high hardness of alumunium alloy 6061 was due to the grain size decreases and the 

dislocation density increases and also presence of second-phase Mg2Si in the alumunium matrix resulted in the inhibiting 

of dislocation movement. 

 

Keywords : Accumulative Roll Bonding (ARB), Dislocation Density, Second-Phase, X-Ray Diffraction (XRD), Scanning 

Electron Microscope (SEM) , Aging 
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Abstract. Biomass is an alternative energy that is easy to find and use. Biomass has many sources as raw material 

for making. One source of biomass is in the wood processing sector, where in the wood processing sector will 
produce waste in the form of sawdust. Many types of wood in the wood processing sector, in this study using Sengon 

and teak wood types. The most fuel produced from biomass is a type of solid fuel. Biomass has characteristics that 

are easy to burn in low temperatures but also have low resistance, therefore research is needed on the durability of 

biomass materials to produce better solid fuels, namely by researching combustion characteristics. In this study will 
examine the characteristics of combustion in sengon and teak sawdust and a mixture of both using thermogravimetry 

analysis method. The research was carried out on a thermo-macrobalance furnace by preparing a sample of 20 grams 

which was then put into a furnace and heated with a heating rate of 10 ºC / minute until the sample mass did not 

decrease drastically (stable). Research shows that a mixture of sengon and teak has a higher fuel resistance than both 
sengon and teak samples, with ITVM values of 207.3 ºC, ITFC 237.3 ºC, PT 273.6 ºC, BT 430.2 ºC, and burning 

the char reaches a temperature of 615.9 ºC. This shows that the mixed sample of sengon-jati has a burn resistance 

at high temperatures. 

Keywords : Biomass, Thermogravimetry, Combustion, Solid Fuel 
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Abstract. Sawdust waste has great potential to be developed into alternative energy in Indonesia. One alternative 

energy development is through the pyrolysis process. However, with the many potential sawdust wastes not yet 
balanced with an understanding of the thermal characteristics of the sawdust pyrolysis process. In this study, 

thermogravimetry analysis was carried out from a single sample of sawdust which included teak and sengon sawdust 

and a mixture of both. This research was conducted to obtain the pyrolysis characteristics of the material component, 

including devolatilization profiles and kinetic energy. This study use a sample of 20 grams which is heated in a 
furnace with a heating rate of 15 °C/min until the final sample temperature reaches 600 °C and holding for 10 

minutes. During the data retrieval, the furnace was flowed with nitrogen so that the condition of no oxygen is present 

in the reactor. The results of this study indicate that the mixture of teak and sengon has the longest devolatilization 

process of 14 minutes and has a mass reduction percentage of 68% occurring in the temperature range of 181.6 ° C 

- 475.2 ° C, so that it has the most volatile metter among other samples. 

Keywords : Pyrolysis, Sawdust, Thermogravimetry, Volatile Matter 
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Abstract. Crossflow water turbines can be an alternative energy for the development of pico-hydropower plants. 

Multiple interactions that occur from the flow of fluid that collides with the blade is one of the advantages of the 
crossflow type so that this turbine has a high power coefficient. The power coefficient of a turbine is influenced by 

several factors, including blade depth ratio and blade number. The objective of this research was to study the effect 

of blade depth ratio and blade number on the power coefficient of crossflow water turbines. This research was done 

in 2 dimensions method (2D) using ANSYS Fluent software. Variations of blade depth ratios used in this study were 
10%, 20%, and 30%, while variations of the number of blades were 16, 19, and 22. Each variation was tested at tip 

speed ratio (TSR) 0, 0,109, 0,218, 0,327, and 0,436 with a constant water velocity of 3 m/s. The results of this 

research indicated that the crossflow water turbine at TSR 0.436 with blade depth ratio of 10% and blade number 

of 16 generated the highest power coefficient, which was equal to 0,187. 

Keywords : Crossflow Water Turbine, Blade Depth Ratio, Blade Number, Power Coefficient, CFD 
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Abstract. Pico-hydro has advantages in terms of size in terms of cost and simplicity to approach design, planning, and 
installation compared to large-scale hydropower plants. In this study, the pico-hydro design used was pico-hydro with a 

propeller turbine. The study aims to determine the effect of the angle of the propeller turbine blade. The blade slope is varied 

with slope angles of 15o, 30o, 45o, 60o and 75o. The test is done using a prony brake to get torque and rotational speed. 

The blade angle is analyzed by the value of torque, rotational speed and mechanical power produced. The study was carried 
out on a horizontal flow pipe with a head of 2 meters. While the rate of water flow in the variation of 5.6 l/s; 7.4 l/s; 8.8 l/s; 

10.0 l/s; and 11.6 l/s. The results showed that the turbine propeller with the angle of the blade 30o was the best performing 

turbine. The maximum torque that can be produced is 0.99 Nm, the rotational speed is 1346.8 rpm and the mechanical power 

is 140.8 Watt. 
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Abstract. Most offshore pipelines are designed using risk assessment and management to reduce and mitigate the 

possible risks. A failure may lead to huge economic lost and even environmental pollution. Offshore pipeline failure 

statistics have been collected for more than 30 years now and illustrate that the pipeline predominantly fails as a 
result of corrosion. For the continued safe operation, it is necessary for any damage resulting from corrosion to be 

prevented from leading to either progressive failure or sudden collapse [1]. The paper describes research that has 

been undertaken to enable offshore pipeline inspection strategies to be improved and discusses practical approaches 

to offshore pipeline inspection planning and examines the way in which reliability based methods can be used to 
optimize this process. The probability of corrosion defect is calculated as PoF, which is a time-variant model from 

measured data in the offshore industry and CoF is considered as the burst strength of corroded pipe [2].  

Risk=Probability of Failure (PoF) X  Consequence of Failure (CoF)  

The proposed methodology of inspection planning offers a standardized procedure for incorporating both design 
and inspection/maintenance planning aspects, thereby providing a more systematic, comprehensive procedure for 

risk based inspection than previously. The details of methodology are data gathering of corroded pipeline, 

development of risk criteria, probability of failure, consequence of failure, determination of CoF based on burst 

pressure and risk evaluation. The calculation of corrosion progress parameters is based on the time dependent LSF 
as follow:  

d(T)=d0+Vr(T-T0)      

l(T)=L0+V0(T-T0)  

The radial Vr and axial Va are the assumed corrosion rates. This step will give an approximation of the remaining 
life of a pipeline, based on the current defect depth [3]. The proposed method involves both epistemic and model 

uncertainties of determining and expanding the PoF, CoF and risk matrix offers a more systematic, comprehensive 

procedure for risk-based inspection than previously available.  

Keywords: pipeline, offshore pipeline, risk-based inspection, probability of failure risk evaluation. 
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Abstract. Global demand for coal is expected to rise over the next five years, according to a new report from the 

International Energy Agency. The IEA predicts that, despite a record-breaking drop in demand between 2015 and 

2016, global demand will increase by about 3 percent, or 117 million tonnes of coal equivalent, by 2022, many 
companies have optimized their production capacity due to this rise of demand. in order to face the increase in 

demand and price of coal, to have optimal production [1], the equipment performance should meet the production 

plant's requirment, so that appropriate maintenance management is required. This paper reports reliability and 

performance assessment of articulated dump trucks (ADT) by using Risk Based Inspection (RBI) methodology , we 
concerns the scope of inspection from heavy duty equipment, which operates in coal mining . ADT “inspection” is 

understood as a systematic procedure used to assess ADT’s component technical conditions. It is usually performed 

on a fixed periodical basis. In a operating plant or installation, a relatively large percentage of risk is associated with 

a small percentage of the equipment items. Typically, about 80% of risk of equipment’s failure is associated with 
only 20% of equipment . RBI allows shifting inspection and maintenance resources to provide a higher level of 

coverage on the high-risk items and an appropriate effort on lower risk equipment[2].  

Risk=Probability of Failure (PoF)×Consequence of Failure ( CoF)  

By RBI method this priority is established as function of risk of equipment failure and consequences of such failure 
to devide into critical and non critical component, and its maintenance schedule, based on inspection 

programming[3]. Risk Based Inspection allows inspection, test, and maintenance efforts to focus on the most 

important pieces of equipment. By using the RBI method it is possible to rank all process components according to 

risk, to indicate the time to next inspection and to perform a cost optimization based on risk[4].  

Keywords: Reliability, Critical Part, Lifetime, Articulated Dump Truck, Risk Based Inspection (RBI). 
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Abstract. The cooling loads of air conditioning systems in public transportation have a high energy consume to 

achieve human comfort standard. This study was focus on computational analysis an air curtain unit (ACU) of the 
automatic door in light rapid transit (LRT) for saving cooing load. The installations ACU as variable are obtained 

by vertical installation on side of the doorway and horizontal position on the top of the doorway. The inlet air sources 

of ACU in a same side of installation or opposite side installation are studied. The positions of installation ACU are 

also investigated inside, outside of LRT carriage. The optimum velocity in varied gradient temperature between 
inside and outside carriage of LRT was found as corresponding to highest performance of ACU installation. The 

current study resulted that the performance of vertical ACU installation is achieved 56%, lower compare to 

horizontal installation 74% and the opposite inlet air source of ACU installation the is best performance 81%. 

Meanwhile the similar performance was achieved at ACU installation outside and inside of carriage LRT. 

Keywords : Efficiency Ratio, CFD, Cooling Load, Air Curtain 
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Abstract. Design analysis of chassis especially electric mass transportation vehicle is very crucial due to addition the weight 

of battery pack about a half of total vehicle weight. This present study aims to redesign, simulate and perform the stress 

analysis of the structural engine swapped mini bus chassis by using Finite Element Analysis (FEA). The chassis is also 

reinforced by the frame of removable battery pack to achieve optimal safety factor at maximum passenger load. It found 
that high stress and maximum deflection area locations in chassis are identified as weakness area and it need to recover by 

the addition of battery frame structure. The battery frame structure design are varied by parallel and cross section with the 

chassis, and also the height position are the upper, middle and lower between battery frame and chassis. The best structure 

is the lightest structure with the highest safety factor and achieved lower then 3,6KN of the front wheel load due to its 
maximum load of electric power steering. Also the maximum deflection is tolerated. The result of FEA simulation is showed 

that, the middle height position of battery frame and parallel to the chassis is the best design for electric mini bus and it  

became proposed to the future design.  
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Abstract. The modern manufacturing industry prioritizes fast production processes, low cost, and high-quality products. In 

this case, the HSS end mill cutting tool was failed when used for facing process on the AISI A36 material. The milling 
machine worked with engine power of 1.5 kW, rotation of 640 rpm, cutting speed of 5.1 ipm, and cutting depth of 10 mm. 

Standard failure analysis including macro-micro structure investigation, chemical composition testing and mechanical 

testing were carried out. Scanning Electron Microscopy (SEM) investigation on the fracture surface showed that there were 

two sections of the fracture surface, fine and rough surface, there were a lot of cavities, and there was transgranular fracture. 
Chemical composition testing with energy-dispersive spectrometry (EDS) found that rough surface lost the main element of 

tungsten (Ti) and cobalt (Co). Both elements have a function for forming carbides to increase the hardness and heat 

resistance. The surface section with non-uniform grain size was the initial of the failure. Vickers micro-hardness testing and 

Finite Element Method simulation showed the fracture occurred on the high stress concentration and low hardness part. 
Failure occurred because of defects in manufacturing processes that was not in accordance with production standards. 
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Abstract. The character of non-wheat flour which is different from wheat flour causes noodle making requires special 

treatment. Extrusion process is one of the solution for processing non-wheat flour into noodles.A small capacity single screw 
extruder was designed and fabricated for accomodating SMEs needs to produce non-wheat noodles. Extruder geometries 

and variables should be tailored to suit the dough properties, therefore experimental study was conducted to obtain optimum 

product. The experimental study consist of extruder performance in terms of throughput and energy consumptionat each set 

of screw rotation speed. The set of screw rotation speed is 30, 40, and 50 rpm. The screw rotation speed is recomended 50 
rpm, resulting highest noodles throughtput with the sepecific energy consumption (SEC) less than the SEC at 40 rpm.The 

results indicate that the existing extruder has drawbacks.The material backflow occured due to the clearance between the 

screw and the barrel is quite large. In addition, there was a poorly controlled working temperature, which tends to increase 

continuously due to friction or the heat generated by the process mechanical work over the process. This caused 
overheatedand puffed product. The suggestion of the ekstruder design is to reduce the clearance and complement the cooling 

system. 
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Abstract. The roasting coffee is one of the processing coffee beans which determines the quality of the coffee flavor. In 

general, the process of roasting coffee uses a rotating drum, fixed drum with an agitator and a fluidized bed. Theoretical 

study of fluidization and heat transfer has been carried out on a fluidized bed coffee roaster 1000 grams capacity with tubular 
roasting chamber. Green coffee beans (Coffea Arabica) used in the roaster at two different operating temperature settings, 

250°C and 230°C for high-temperature short time (HTST) and low -temperature long time (LTLT) roasting procedures. At 

this operating temperature, minimum fluidizing velocity is 2.19 m/s and 2.16 m/s respectively, and the thermal energy for 

roasting coffee is 9577 W and 7987 W respectivelyThe thermal energy is defined based on the heat transfer from hot air to 
coffee beans which is 3695 W for HTST and 3204 W for LTLT that calculate at hot air velocities 3 m/s.       
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Abstract. Alkali-treated kenaf reinforced polypropylene (PP) composites with 20 wt. % fiber content and 6 mm fiber 

length were fabricated by hand lay-up technique using a compression molding. Alkali treatment was carried out with 6% 

NaOH at room temperature for different durations of 0, 4, 10, 24 and 36 h to verify the influence of alkali treatment duration 
on tensile properties of the composites. An increase of the alkali treatment duration increased the composite tensile strength 

and modulus because of an excellent interface strength between the fiber surface and the matrix, and a good fiber-dispersion 

in the matrix. Disappeared hemicellulose and gradually removed lignin due to alkali treatments led to improving tensile 

strength and modulus. The morphology of the tensile fracture surface confirmed the presence of brittleness of fibers, fiber 
pullout and voids in the composites without and with alkali treatment for 4 h. Whereas for the durations longer than 4 h the 

brittleness of fibers disappeared and the fibers tended to be ductile with relatively strong interface bonding, especially for 

the duration of 36 h. The results verified that the treated fibers at 6% NaOH for 36 h would be an advantage in chemical 

treatment for improving the tensile properties of the natural fiber composites. 
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Abstract. This study aims to synthesize tannin phenol formaldehyde (TPF) copolymer from green tea ethyl acetate extract 

(Camellia Sinensis) as wood adhesive. In this study, maceration with methanol solvent was then partitioned with n-hexane 

and ethyl acetate solvents. To determine the extract that will be in the process of TPF copolymer synthesis is done by 

skrining phytochemistry, TLC, UV-Vis Spectrophotometry and quantitative test include the degree of solid, weight of tannin 

equivalent, methoxy content, ash content, silica content, polyphenol content, pH, and stiasny number. The highest ethyl 
acetate extract has the highest levels of polyphenols and stem numbers, namely 33,87% and 395,592 so that it has the 

potential to be  a source of tannins in the synthesis of TPF. Ethyl acetate extract was then characterized by FTIR 

Spectrophotometer, Differenceal Scanning Calorimeter (DSC) and X-Ray Diffraction (XRD). The synthesis of the TPF 

copolymer was carried out by means of a solution with an alkaline catalyst of NaOH which was heated for 5 hours at 85°C 
with a mole ratio of phenol: formaldehyde ie 1: 2 and tannin by 10%, 20% and 40% of the phenol mass. The resulting 

copolymers were tested for physical appearance, solids, viscosity, pH, and formaldehyde emissions. TPF copolymers were 

then applied as wood adhesives and shear tests were performed to determine the adhesive quality. Characterization results 

showed that TPF copolymer with tannin composition 40% (w / w) of phenol mass had the lowest formaldehyde emission of 
0.059 mg / L and resistance of 4761 N. 
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Abstract. This study aims for synthesized UPR/Core-Shell Fe3O4@SiO2 composites as microwave absorption materials. 

In this research nanoparticle Fe3O4 was synthesized by using coprecipitation methods from iron sand with NaOH solution. 

Core-Shell Fe3O4@SiO2 was synthesized by using StÖber methods by using Tetraethylorthosilicate (TEOS) as precursor 

subtances, where nanoparticle Fe3O4 as core and SiO2 as shell. The addition of TEOS was adding in variation of volume 

and SEM study indicated that with increase in TEOS content the particle of core-shell Fe3O4@SiO2 become bigger. 
Composites was synthesized with core- shell Fe3O4@SiO2 as the filler and UPR as the matrix. Then, composites was tested 

for electromagnetic micrwoave absorption using VNA (Vector Network Analyzer) at 8–12 GHz frequency. The result 

proved that UPR/Core-Shell Fe3O4@SiO2 composites was be able to absorb electromagnetic waves at 9 GHz frequency 

with absorption large range up to - 15,8 dB. 
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Abstract. Recent published reports indicate that there are 2.5 million people with speech and hearing disorders in 

Taiwan and more than one hundred thousand people are diagnosed as hearing disabled with various degrees of 
hearing loss. As aging of population and getting more attention of early intervention in our community increases, 

the population with various degrees of speech and hearing disorders also increases. The main purpose of this talk is 

to present how we apply signal processing technique for speech and hearing application in our lab recently.  

For speech application, simulated Mandarin vowel perception and diphthong production with a neural network 
model (Directions Into Velocities Articulator, DIVA) that can show articulatory movements of speech organs, 

analyze speech sounds, and display the simulated brain activity regions. Furthermore, our visible speech analysis 

and rehabilitation system provides an automatic scoring tool based on the comparison of the patient’s and a normal 

person’s speech signal.  

For hearing application, we developed a cochlear implant (CI) simulation tool on Mandarin speech recognition under 

background noise. Cochlear implant (CI) simulation is used to investigate the effects of speech strategy in CI users 

via normal hearing(NH) subjects. We also developed an automatic scene classification noise reduction system with 

dual-microphone utilizing TMS320C6713 DSP Kit. This system automatically selects the function of microphone 
noise reduction strategy to improve the intelligibility of speech in noise environment and turns this function off to 

maintain the quality of speech in speech environment. In addition, a wireless automated auditory brainstem 

responses (AABR) measurement system developed with the embedded system and smart phone is presented.  

In summary, the abovementioned speech and hearing application conducted in our lab is just a small part of this field. 

With its interdisciplinary nature, the post-PC era, wireless developments and multimedia content have created a perfect 

space for speech technologies 

Keywords : Signal Processing, Hearing, Neural Network Model 
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Abstract. Graphene, a promising material that has been closed attention by many researchers. One of the fields that 

has attracted is graphene-based sensor, such as a gas sensor, electrochemical sensor, biosensor, and many more. Its 
unique formation promises to be functionalized for some potentials application through sensor due to its flexibility 

in desire formation for 1-D, 2-D, and/or 3-D. Moreover, graphene as carbon derivatives was also the sixth abundant 

element found on earth that form various organic compounds which can bond with many elements in many different 

ways. However, another superior property of graphene plays an important role to be focussed for developing 
potential application towards sensor. Its thermal conductivity due to strong C-C covalent bonds and phonon 

scattering, low defect density, ambipolar electric field effect, excellent mechanical strength (Young modulus ~1.10 

TPa) high carrier mobility (up to~10,000 cm2/V s), high specific surface area (SSA) of 2600 m2 g−1, high 

transparent toward visible light (~2.3% absorption) and its bio-compatibility lead to be primary properties for 

development. Particularly, it is an excellent candidate to develop low cost sensors due to its easy formation.   

Keywords: Graphene, sensor, thermal conductivity 
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Abstract. In electronics, silicon devices (transistors and diodes) take a key role for advanced performance. Device 

miniaturization brought these devices into nanoscale, where new phenomena start to emerge. Among these, quantum 

tunneling via atomic structures is promising renewed functionality for next generations of electronics [1,2]. In this 
work, this fundamental operation is investigated using dopant-atoms [3] or dopant-clusters [4] in silicon nano-

devices. We have shown that dopant-atoms (in particular, phosphorus donors) can work as quantum dots (QDs) 

even in a random distribution [5]. However, the operation temperature is limited to only low temperatures. 

Nevertheless, when embedded in nanostructures, individual donors [6] or clusters of a few donors [7] work as QDs 
with improved properties, allowing single-electron tunneling (SET) operation at elevated temperatures (100 – 150 

K). The nature of these donor-induced QDs has been also directly observed using a Kelvin probe force microscopy 

(KPFM) technique that allows the measurement of surface potential induced by these atomistic or molecular 

structures [8,9].  

Finally, we will report the first signatures of transport via individual coupled dopant-atoms in Si tunnel (Esaki) 

diodes [10]. Moreover, we report the first observation of SET transport via dopant-induced QDs in Si Esaki diodes, 

even under the conditions of ultra-high doping concentration required by these devices. 

Keywords : Single-Electron Tunneling, Dopants, Silicon Nano-Transistor, Silicon Nano-Diode 
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Abstract. In this work, we present a growth of ZnO nanorods on a microcantilever and study its gas response at room 

temperature. The ZnO nanorods were grown on the microcantilever surface by a hydrothermal method. In order to confirm 

the growth of ZnO nanorods, we conducted the energy dispersive spectroscopy analysis and scanning electron microscopy 
observation on the microcantilever surface. The effect of CO gas was investigated by measuring resonance frequency of the 

microcantilever vibrations. The results show that the resonance frequency of the ZnO-functionalized microcantilever 

decreases due to CO gas in air pumping condition, while one increases when CO gas is introduced without air pumping. 

Such change in the resonance frequency may be caused by an interaction with CO in presence of water vapor. We also found 
that aluminum doping into the ZnO nanorods shows a significant increase in the sensitivity, where the sensitivity up to the 

femtogram order is obtained. These findings may contribute to future developments of highly sensitive toxic-CO-gas 

detectors with a fast response and room temperature operations without a device heating. 

Keywords : ZnO Nanorod, Microcantilever, Gas Response 
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Abstract. Plasma treatment in semiconductor industry is a crucial issue as plasma process takes up to 30 % of the 

total processes of semiconductor devices. Conventionally, low pressure plasma using argon and oxygen plasma are 

used to reduce and eliminate harmful surface contamination on the fabricated device. This conventional system uses 
vacuum chamber and turbo pump to produce plasma at low-pressure condition. The disadvantage of such process is 

due to the time consumption in order to achieve the vacuum pressure. The aim of this project is to overcome the 

disadvantage of vacuum plasma treatment by the development of plasma treatment working under atmospheric 

pressure conditions and applicable for in-line treatment. We had successfully inactivated the E.coli bacteria using 
our in-house atmospheric pressure plasma needle jet. The treatment time to inactivate the bacteria was less than 2 

minutes. In addition, our-preliminary work suggests that we were able to modify the surface property of glass 

substrate from hydrophobic to hydrophilic. Therefore, in this project we believe that atmospheric pressure plasma 

neddle jet (APPNJ) treatment could highly effective in activating the surface of aluminium (Al) thin film. Al thin 
film is used as metal contact pad of integrated circuit chips and there were pre-treated before the encapsulation of 

the chips. Surface activation improves the adhesion of thin films and thus creates a hydrophilic thin film and last up 

to several hours. The property of thin film treated using the atmospheric pressure plasma was investigated using 

water contact angle measurements. In addition, the image of Al thin film surface topography was investigated using 

high-end tools such as atomic force microscope and scanning electron microscope. This system will be a promising 

tool for cost-effective surface treatment in microelectronic industries. 

Keywords : Surface Treatment, Plasma Needle Jet, Semiconductor Industry 
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Abstract. In the process of measuring the temperature, it is usually conducted manually. But with the development 

of the era, room temperature monitoring system or raspberry pi with arduino uno system based laboratory has been 

created. The purpose of the temperature measurement analysis of this laboratory monitoring system is to know how 
the temperature monitoring system works, to know the characteristics of the temperature sensor in the form of LM35 

sensor, to know the result of heuristic analysis after temperature reading from the room temperature monitoring 

system and to know the result of system validation developed with standard thermometer. This tool serves to monitor 

the temperature of the room in real time, in this case the room is a mini laboratory. This mini laboratory is made up 
of an unused OHP box. The content of the mini laboratory is made of aluminum coated glass box. In the mini 

laboratory, there is a temperature gauge of thermocouple type K which the temperature must be maintained so as 

not to getdamaged. The sensor used here is the LM35 sensor and the brain of this system is using raspberry pi type 

B. This monitoring system uses arduinouno R3 system with serial monitor display. In the serial monitor display, 
there is ADC bit values and mini laboratory temperature is heated with halogen lamps therein. The method used in 

this research is heuristic method, where this method is used in sensor characterization analysis. Monitoring 

measurements were performed with 1 time measurement on a standardequipment and four times measurements on 

the test equipment. The result of sensor characterization is the value of test accuracy equals to 98.21%. Precision 

results of 99.81%. The result of linearity is 99.91% and sensor sensitivity is 0.27. 

Keywords : Measurement, Temperature, Monitoring. 
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Abstract.The use of electrical energy on industrial loads often cause energy consumption problem which is not 

in accordance with the power needed by loads. The problem is caused by low loads power factor rating. Therefore, 

power factor correction is required by calculating installed loads capacity with the resulted power factor. Power 

factor correction can be done by using Magnetic Energy Recovery Switch (MERS). MERS is a circuit located 
between source and loads which control switching process on capacitor. This research is done to know 

characteristics of MERS and simulate it to correct power factor of static loads. Then implement MERS on a 

renewable energy source. The result of this research prove that MERS can correct static loads power factor from 

0,47 to 0,98. The implementation on a renewable energy source showed if MERS is able to increase the value of 

static loads power factor. 

Keywords : Magnetic Energy Recovery Switch (MERS), Power Factor Correction, Thyristor Switched Capacitor. 
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Abstract. This paper proposes efficiency improvement of wind power system using maximum power point 

tracking based on modified perturb and observe method. In Indonesia, the use of renewable energy, especially wind 

power, is increasingly popular because of the potential winds are very prospective. Based on the existing wind 

potential, generally the wind power used in Indonesia is on a small scale. This small scale wind power is best suited 
to use a PMSG (permanent magnet synchronous generator) type generator. In operation, the wind power system 

implements the off-grid system to the distribution network because it adjusts the highly volatile wind speed. In order 

to improve the performance of this wind power system, then in this research conducted a strategy based on MPPT 

(maximum power point tracking) control. The MPPT control-based strategy is applied to converters connected to 
PMSG generators. This MPPT control strategy is supported by extended perturb and observe algorithm. In this 

study, a performance test on a 3000 watt wind power system operating at wind speeds ranges from 3 to 10 m/s is 

done. This performance test is simulated in Simulink-Matlab software. The results showed that the use of MPPT 

control on wind power systems capable of increasing the system efficiency significantly. 

Keywords : Wind Power System, Renewable Energy, PMSG, MPPT, Modified Perturb And Observe Algorithm, 

Efficiency 
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Abstract. Indonesian language is a national language of Indonesia which can be interpreted as sound symbol that can be 

used as a communication device. The sounds of language that can distinguish the meaning are called phonemes. However, 

not all language sounds can be phonemes. The sound of language can be distinguished by the presence or absence of 

obstacles to air into two groups: vowels and consonants. In this study, the automation of introduction of Indonesian nasal 

phoneme cue with Multi Layer Perceptron to improve accuracy, sensitivity, specificity and precision. The recognition is 

done by using Wavelet Haar on the decomposition of three . The classification process results in accuracy as much as 

96,86%, sensitivity 95,00%, specificity 98,08%, and precision 93,75%. 

Keywords : Multi Layer Perceptron, Wavelet Haar, Phoneme, Vowels , Indonesia Language 
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Abstract. Surface morphological control of ZnO nanostructures is a critical issue for the fabrication of nano-electronic 

devices. This study reports the electrical and morphological properties of ZnO nanostructure TFTs under tensile strain 

process. The ZnO nanostructure-based TFTs on the plastic substrate prepared by solution method. It was found that the 

saturated drain current, on/off ratio and field-effect mobility was changed. For the ZnO channel layer without mechanical 

bending, the field-effect mobility of 2.5 × 10−5 cm2/V.s increases to 4.5 × 10−5 cm2/V.s. It was also found that the field-

effect mobility slightly increases to 14.2 cm2/V.s for the obtained ZnO TFTs in strain tensile solution process. 

Keywords : ZnO Nanostructure, Plastic Substrate, Electrical, Morphological, Thin Film Transistors, Tensile Strain. 
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Abstract. The solar cell, piezoelectric and wind technology are clean, safe and free pollution for the balance of the closed 

ecological system on the earth. The cost to produce the electric power by using these technologies until now is still high. In 

order to bring into a low cost and high efficiency application, the hybrid energy harvesting systems should be developed. 

Compared to the other single hybrid energy generation; solar power, piezoelectric and wind energy have a low efficiency. 

This study presents the design of a low-cost and high efficiency solar, piezoelectric and wind hybrid energy harvesting. The 

main purpose of the hybrid inputs in the system is to support the low input, especially of solar, piezoelectric and wind 

energy, thereby ensuring that energy continuously flows. Both inputs are simultaneously present and will be combined in 

parallel at various solar radiation, pressure and wind speed inputs, respectively. The maximum output voltage of solar, 

piezoelectric, and wind turbine harvester energy can achieve 18.33 V, 4.32 V and 10 mV, respectively. The maximum output 

voltage of the solar, piezoelectric and wind hybrid energy harvesting systems of 5.1 V. This system abled to enhance the 

power. The system achieves better performance and functionality when work under the maximum condition. 

Keywords : Solar, Piezoelectric, Wind, Hybrid Energy Harvesting Systems 
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Abstract. The most important thing in Remotely Operated Vehicle ( ROV ) designing is how to formulate the motions of 

the vehicle. This paper simulates the mathematical model of ROV motion. The mathematical model of ROV is combination 

of statics disciplines and dynamics of ROV motion. Statics refers to the forces and moments that work on the physical 

system around the equilibrium point, dynamics refers to the effect of force on the motion of the object. Linear mathematical 

models analyzed can be combined or separated by taking into account the circumstances surrounding environment. 

Simulation results show that the motion of robots, both basic and combined motions have reliable characteristics. 

Keywords : Mathematical Model, Motion, ROV 
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Abstract. Food demand increasing and water source declining have to be concerned. Based on these cases, irrigation 

management becomes a key to optimize agricultural products. Supporting a good irrigation management, soil moisture 

sensor which is appropriate with grains roots characteristic was designed. Moreover callibration processes using 

Gravitymetric method and deriving the formula to get soil moisture value are discussed. 

Keywords : Soil Moisture, Sensor, Grains 
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Abstract. The constant depletion of fossil fuels and high energy demand make renewable energy sources not only unlimited 

energy sources in the future, but also environmentally friendly and sustainable for the environment. Although solar power 

plants have some advantages over other forms of power generation, the main problem is the land requirements that are 

virtually unavailable in the world and the cost. The solution is to overcome the limitations of land with the existence of solar 

power plants. FSPV can be installed in any water section that will not only lower the land cost but will also increase the 

amount of generation by the cooling effect of water. Modeling and simulation for FSPV design is done on three reservoirs 

in Indonesia. The 1 MWp design is arranged on 4 inverters with each having a 250 kWp capacity spread over 4 blocks and 

20 strings respectively. 

Keywords : Floating Solar Photovoltaic, Design Solar Power Plants, Modeling And Simulation 
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Abstract. Demand for electricity is increasing rapidly, the consequence of this is a threat to the stability of the 

system, one of which is the voltage stability. FACTS (Flexible AC Transmission System) is a solid state electronic 

devices are capable of regulating the transmission of electrical power that can be flexibly used to overcome these 
problems. In this research will test the influence of Unified Power Flow Controller (UPFC) placement, as one of the 

types of FACTS, the buses or line of the most critical voltage stability of the power system by using a series of 

standard IEEE 14 bus system and Case Jawa-Bali 500 KV by means of simulation using PSAT software. Voltage 

stability observed with the help of the PV curve can indicate the value of each voltage at operating conditions. 
Voltage value at the time the system reaches the maximum loading parameter (MLP) is used to select the most 

critical bus or line as the location of UPFC placement. In addition the value of the generation and losses are also 

observed at various values of load. Installation of UPFC in case of IEEE 14 can reduce active power losses of 

0,11322 p.u. (38.44%) and reactive power losses by 0,4908 p.u. (53.6%) and Length increase λ of 0,2207 p.u. 
(22.07%). Installation of UPFC in case of Java-Bali 500 KV can reduce active power losses of 0.026913026 p.u. 

(30.9%) and reactive power losses by 0.137694656 p.u. (21.8 %) and Increase Length λ to 2.4179 p.u. (62,85%). 

Keywords : Unified Power Flow Controller (UPFC), Maximum Loading Parameter (MLP), Voltage Stability 
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Abstract. This paper introduces a technical specification engineering feasibility for developing an efficient public 
street lighting in Surakarta City that is of extremely low cost, low power consumption, but still in match with 

minimum standard for luminaries of street lighting. This paper is based on the vehicle load profiles, average speed 

of flow provided by government of Surakarta City. Simulation was performed to determine the feasibility of 

replacing traditional street lights with newly advanced technology of street light. Firstly, the technical specifications 
of new design of street light were decided and compared with the current technical specification and technology. 

Secondly, a Net Present Value (NPV) analysis was conducted on all the lamp technologies available. Lastly, 

recommendation 

on energy efficient public street lighting in Surakarta City Indonesia was reviewed and summarized. 

Keywords : Energy Efficient, Public Street Lighting, Technology of Street Light 
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Abstract. Fish is an aquatic animal which has beautiful scales that people keep it either for hobby or breeding. 

Healthy fish is a dream for fishkeepers. It requires balanced of water temperature, turbidity, and the amount of 

feeding. But unfortunately, treating fish is not as easy as buying. Humans have limitations to observe something 

periodically. Based on that case, a smart monitoring and automation control system for fish aquarium is created. 

The prototype applies Internet of Things technology, so the fishkeepers can adjust the fish needs (water and feed) 

remotely anywhere and anytime. The system has temperature and turbidity sensor, automatic water drain, and live 

stream features. The data obtained will be processed in Raspberry Pi to take action and sending the report into 
owner's device. The result show that the system works well and helping fish keep health. The system can saves 

human resource and time efficiently. 

Keywords : Smart Aquarium, Internet of Things, Fishery Technology 
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Abstract. The geological disasters in Indonesia like landslides cannot stop due to the saturated soil. According to the 

National Disaster Mitigation Agency (BNPB), the rainy season is also landslide season in Indonesia. Victims of landslides 

are still high. In order to prevent severe losses from landslides disaster, the early warning systems should be developed. This 

paper discusses the development of an internet of things systems for landslide monitoring and prediction. A laboratory trial 

has been performed using wireless sensor networking with the integration of different sensors to detect the landslide. This 

project consists of an Arduino Uno R3 based microcontroller, ESP 8266 , MPU-6050 Gyroscope accelerometer, moisture 

and temperature sensor, and Android smartphone. The status of the sensor from any place can access from an Android 

smartphone through App Inventor application. The system was powered by solar panel 50 WP with 18VA VRLA battery 

and 30A MPPT controller. This system able to monitor of landslide with high sensitivity. 

Keywords : Landslide, Sensors, Arduiono Uno R3, ESP 8266, Microcontroller, Solar Panel, MPPT 
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Abstract. The Internet-of-Things (IoT) plays important role in meteorological monitoring applications in rural areas. The 

power supply sensors normally use the battery and have a limited lifetime. This paper proposes IoT-based sensor network 

with solar energy. The sensor network monitors the meteorological data with low-power sensor electronics and forms a 

network using WiFi modules. This project consists of an Arduino Atmega 1280 based microcontroller, Raspberry Pi, solar 

panel, temperature sensor and LCD display. The status of the sensor from any place can access from an Android smartphone 

through Phyton application. The proposed IoT-based sensor with the solar-powered system has been successfully designed 

to enable an energy solution in order to keep monitoring the data for a whole day. This system able to monitor meteorological 

data with high sensitivity. 

Keywords : Internet Of Things, Meteorological Information Display, Solar Panel 
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Abstract. WSN (Wireless Sensor Network) has been embedded on smart systems to monitor and control artificial 
environment such as humidity, pH and soil temperature on smart agriculture systems. This paper shows the result 

of WSN development reviewed on smart agriculture to optimize the harvest and efficient communication. 

Communications which were reviewed are Bluetooth for node to server communication and Wi-Fi for server to 

laptop communication. The deep concern on this paper is about concept of smart agriculture based on WSN, 
parameters and sensors used, several design and implementation of WSN in smart agriculture, WSN power 

consumption on sensor nodes and server. It shows the most efficient method for transferring data on networking 

which is applied on smart agriculture. 

Keywords : Low power, Wireless Sensor Network, Smart Agriculture 
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Abstract. Railway systems, especially electric railway, are more efficient compared to other mode of transportation. 

However, it consumes a lot of electrical power. Therefore, improving energy efficiency is a great interest to reduce 

operational cost. Traction motor consumes a lot of portion of energy in railway rolling stock. Two way to improve 
traction motor efficiency: first by using less loss type motor, second by improving traction control. There are many 

papers which consent about traction motor control system. All of them focus on motor performance in speed control. 

In energy saving from regenerative braking are presented. However, the relationship between the performance of 

traction motor control method and the energy used is not analyzed. Therefore, in this paper, we propose the 
comparative study of some well known motor control method which gives the information about the energy 

consumption. Indirect Field Oriented Control (IFOC) and Direct Torque Control (DTC) are two well known motor 

control method which will be evaluated in this paper. Taipei Mass Rapid Transit (MRT) type C301 is modelled 

using MATLAB – Simulink to perform the comparative study. 

Keywords : Railway, Traction Motor, Motor Control, IFOC, DTC 
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Abstract. In the era of globalization which dominated by technology, the dependences of gadget has a major impact 
on all aspects of someone's personal and social life. Almost everyone wants to get information as soon as possible 

with stay in touch with his mobile phones, tablet pc, or laptop that are always taken everywhere including in work. 

While doing the job usually people sit and facing the table for a long time. In 2016, The Word Health Organization 

(WHO) states that 25 million people worldwide have been affected by spinal cord injuries. One of the reason is due 
to positional and posture error while working or doing activities for a long time at workplace. On the other hand, 

the table is one of important furniture for indoor work, because it allows us to put some tools or documents while 

working. By combining with the latest technological developments, METRIK (Meja Listrik), An Advanced House 

Furniture as the Replacement of Electric Socket created with integration of Wireless Power Transmisson (WPT). 

This technology can supply the electric power to charge the gadgets above it by utilizing the phenomenon of 

Electromagnetic Induction discovered by Michael Faraday in 1831. With adjustable heights and table angles, this 

table can reduce the chances of sore eyes and spinal cord injury. 

Keywords : Wireless Power Transmission, Electromagnetic Induction, Adjustable Desk, Spinal Cord Injury 
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Abstract. Dense settlements tend to be environmentally hazardous, unhealthy, flooding, and so on. The findings 

suggest that fires in multi-storey buildings are more deadly and detrimental. Quoted from the National Academy of 

Sciences US (1986) noted that 50% to 80% of deaths from fire are caused by smoke poison. In the event of an 
emergency or fire, the building occupants experience panic in a hurry and do not pay attention to the surrounding 

protection environment. Therefore, it takes a solution to do the first evacuation to the victim of fire as well as a tool 

in the situation. One solution is a tool called FIRE-WALL (Automatic Warning Emergency With Breaker And Auto 

Caller) automated system for glass breakers is required in this condition to provide an opportunity for residents to 

evacuate buildings. 

Keywords : Fire, Smoke, Evacuation 
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Abstract. In general, the usage of renewable power plant for electric systems is expected not only increased over 
the year to meet electricity demand but also can support economic condition in related place. In this paper, causality 

relationship between electricity consumption particularly from hydropower plant (HEC), losses of power system 

(PLOSS), and economic growth (GDP) in Indonesia was investigated using statistical method. Yearly data from 

year 1985 to 2014 were used in this study. From results of unit root test using Augmented Dickey Fuller (ADF) and 
also Philip Peron (PP), examined variables (HEC, PLOSS, and GDP) were stationary at first difference as indicated 

by their values which have significance at 5% level. Co-integration results using Johansen test to identify long-run 

relationship between observed variables confirmed that there is 1 co-integration equation in the model. This 

indicated HEC, PLOSS, and GDP have long–run relationship. Next determining causality direction using Granger 
test shown that HEC and PLOSS has only unidirectional Granger causality running from HEC to PLOSS. Similar 

finding for causality direction between GDP and PLOSS. For HEC and GDP, they have bidirectional causality which 

means HEC influenced GDP and vice versa. Resulted information assisted in making electricity energy policy for 

further development of hydropower plant which is potential in Indonesia as an indicator to get high economic 

performance. 

Keywords : Hydroelectricity Consumption, Power Losses, Economic Performance, Causality Analysis, Indonesia 
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Abstract. Mahakam system is electric transmission line managed by PT. PLN AP2B (State Electricity Company Area of 

Load Control Center) East Kalimantan. In this research, a test study with transient stability method is given three phase, 

three phase and one phase to ground and switching transformer and manufer line using software Digsilent Power Factory. 

Frequency and voltage observations are performed by looking at the reference graph graphics response and rotor angle 

observation by looking at the reference generator graph response. In a three phase phase trip, two phase and one phase to 

ground frequency oscillation occurs between 0.6% - 0.9%, blinking voltage between 0.01 pu to 0.926 pu and a rotor angle 

change of no more than 120. The case study of switching by manipulating the line from GI Senipah to GI New Balikpapan 

oscillations occur voltage and a reasonable frequency for 0.5 seconds. From three case studies of short circuit and one 

switching , all voltage and frequency oscillations are still below 2% and the rotor angle is not more than 1800 and the time 

is not more than 10 seconds. In the case study of switching transformer 2 system frequency oscillates 0.37% for 14 seconds 

then a trip occurs on CB2 so that the system can oscillate and start stable at 49.84 Hz frequency according to the standard 

used as reference is IEEE std.c37.1987, SEMI F 42,47 and ESDM Ministerial Regulation No. 18 of 2016 on Kalimantan's 

electricity system. 

Keywords: Transient Stability, Power Transmission, Short Circuit, Switching. 
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Abstract. Renewable energy is now a trending topic in research as a source of energy that free of pollution and 

alternative energy sources to substitute fossil energy sources. Research on renewable energy has always been 

developed to support energy security. Wind is one of the renewable energy sources that can be utilized to generate 

electrical energy. Each region has different wind characteristics and wind speed that always changing, so that the 
resulting electric energy will vary the amount in each time. In this research using the wind from exhaust the air 

conditioning to generate electrical energy. The advantage using the exhaust from the air conditioning blower is that 

it has a relatively stable wind speed every time, although not as big as wind speeds available in nature. From the 

measurement with anemometer obtained the greatest wind speed is 5,6 m/s when its distance of 4 cm from the 
blower, and power of air conditioner 2,5 horsepower (HP) at temperature 16o C. In this research, made tool that can 

convert wind energy into electrical energy. The wind turbine is placed in front of the air conditioner blower, then 

the turbine is combined with the generator. Wind output from the blower is spread in all way, so made turbine type 

L Savonius. Generators used are direct current generator (DC) and alternating current generator (AC). At the time 
testing, used Air Conditioner with power 0,5 HP, 1 HP, and 2,5 HP. In the test with air conditioner 0,5 HP obtained 

output voltage from the ac generator is 19,5 V and dc generator is 35 V. In the test with air conditioner 1 HP obtained 

output voltage from the ac generator is 24 V and dc generator is 37 V. In the test with air conditioner 2,5 HP obtained 
output voltage from the ac generator is 24 V and dc generator is 38 V. Conclusions from this research are the 

magnitude of the output voltage of the generator is influenced by the amount of AC power consumption and the 

amount of voltage generated by the generator may can be used to turn on the Surface-Mount Device Light-Emitting 

Diode (SMD LED) 

Keywords: Air Conditioning, Energy, Exhaust, L Savonius Turbine, Wind. 
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Abstract. Data Acquisition System Subcritical Assembly For Molybednum Production (SAMOP) based LabVIEW 

FPGA has been built. The purpose of this research is to design data acquisition system of SAMOP reactor by 

implementing NI 9147 with module NI 9205, NI 9403 as parameter acquirer, and LabVIEW FPGA as data 
processing. Research is done by making software in the form of data acquisition program by utilizing FPGA resource 

which have been provided. The data acquisition system created can acquire parameters such as temperature, safety 

rod position, neutron detection rate FC and CIC detectors, and trip signals with an average error of conformity of 

2.06%. 

Keywords : Data Acquisition System, SAMOP, NI 9147, LabVIEW FPGA 
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Abstract. In Visible Light Communication (VLC) systems, it is mandatory to control both data transmission and 
lighting. Modulation techniques such as pulse position modulation (PPM), is used to resolve dimming control and 

flicker mitigation. This work presents a novel modulator architecture based on Overlapping PPM (OPPM) technique 

using circular shift register. The proposed architecture has ability to control data transmission and dimming. In the 

synthesis result, it is shown that the proposed design has simpler area and lower power consumption compared to 

conventional mux-based OPPM architecture. 

Keywords : VLC, PPM, Dimming Control, OPPM, FPGA 
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Abstract. By considering the applied technology and load demand growth, a power system structure (PSS) becomes 

smartly huge networks that are consisted of many latest integrated parts and interconnected systems. Many local 

systems are expanded to a modern power system for increasing reliability and quality while delivering energy from 
generator sites to load demand areas. Recently, an environmental protection and a renewable energy source penetrate 

the PSS which are subjected to reduce pollutant discharges and to increase the green potential energy source. This 

paper presents an operating assessment of the PSS based on a topology development of a local interconnection 

system and a captive power plant. These studies are used to evaluate performances of the expanded local power grid 
whereas sun power plants are installed. In these works, the operating assessment is approached using a power flow 

study (PFS) for defining expanded structure performances. In addition, obtaining procedures are also facilitated with 

Takagi method (TM) and thunderstorm algorithm (TA) for a hybrid structure of the PFS considering an integrated 

renewable energy source (IRES). Based on technical scenarios, results show that the scenario is performed in 
differences. The case studies also give in various implications. The IRES have affected the system performances. 

The PSS contributes to the committed portion to cover the load. TM and TA can be applied to the hybrid structure 

of the PFS. 

Keywords : Assessment, Operation, Performance, Power Flow, Structure 
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Abstract.The objective of this research is to design the controller for voltage output from 2 power plants consist of 
1 unit of solar photovoltaic with capacity of 20 Wp and wind power plant with specification 8 x12 winding on the 

stator side, 8 units of permanent magnet on rotor side and 8 blade units. Using the IRF9540 MOSFET working on 

the PWM signal generated by the microcontroller Arduino UNO and amplified by the LM324 IC, the width of the 

PWM signal is determined by the output voltage of the buck converter circuit read by the voltage sensor. When the 
voltage is above the specified range, PWM will fall and when the voltage is below the specified range, PWM will 

rise. From the design of this research got the voltage controller for the output voltage in the range 13-14 Volt that 

can be used to battery 12 Volt and will stop when the battery is fully charged. 

Keywords : Solar Photovoltaic, Wind Power Plant, Microcontroller, PWM 
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Abstract. Single electron transistor (SET) has high potential for the development of quantum computing 

technologies in order to provide low power consumption electronics. For that purpose, many studies have been 

conducted to develop SET using dopants as quantum dots (QD). The working principle of SET basically is a single 
electron tunneling one by one through tunnel junction based on the coulomb blockade effect. This research will 

simulate various configurations of triple quantum dots single electron transistors (TQD-SET) using SIMON 2.0 with 

an experimental approach of MOSFET with dopants QD. The configurations used are series, parallel, and triangle 

configuration. The mutual capacitance (Cm) and tunnel junctions (TJ) values of TQD-SET configurations are varied. 
The I-V characteristics are observed and analyzed for typical source-drain voltage (Vds). It is found that the TQD 

series requires larger Vds than parallel or triangular TQDs. On the other hands, the current in parallel TQD tends to 

be stable even though Cm is changed, and the current in the TQD triangle is strongly influenced by the Cm. By 

comparing these three configurations, it is observed that the tunnelling rate is higher for parallel TQD due to higher 

probability current moves through three dots by applying Vds. 

Keywords : Single Electron Transistor (SET), Triple Quantum Dots (TQD), Single Electron Transport, SIMON 2.0 
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Abstract. Transistors are the most important part in the development of microprocessor systems. However, the size 
of transistor cannot be reduced again due to its material size limitation. A new type of transistor is needed, namely 

single electron transistor (SET). This transistor transports electrons one by one through the quantum dot (QD) using 

the coulomb blockade effect. SET can be used to make low-power quantum computing device. This research will 

simulate the effect of capacitance in double quantum dots single electron transistor (DQD-SET) using SIMON 2.0. 
There are two configurations of DQD-SET; series and parallel systems. This simulation uses an experimental 

approach where the current sensor is placed close to the drain. The value of middle capacitance (CM) and tunnel 

junction capacitance (TJ) of DQD-SET configurations are varied to observe changes in I - V characteristics. As a 

result, capacitance values of CM and TJ affects to the current rate change i.e., number of peaks and peak value which 
is associated with the distance of QD. When the value of CM decreases, an additional current appears between the 

two initial current peaks. This happens due to cluster effect on QD.  

Keywords : Single Electron Transistor (SET), Electron Transport, Double Quantum Dots, SIMON 2.0 
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Abstract. Battery Charge Regulator (BCR) is needed for the solar power system generation. But the battery is often 

easily damaged due to the excessive charging current and the high temperature. This may the effect of the solar 

panel voltage being fluctuating and the fickle battery condition. Therefore it is necessary to manufacture BCR with 
constand current, the excessive voltage , and perform charging at a safe temperature. In this research BCR was made 

with constant current charging method. Current control is done using the MOSFET switching technique. In order to 

a constant current, closed loop control is used with a current sensor as a feedback sensor. The duty cycle of switching 

is regulated through a microcontroller based on the current read by the sensor. In addition, a temperature sensor and 
a voltage sensor are used as a feedback sensor so that charging runs safely. The results of the experiment show 

success withthe constantly maintained current at 1.5 A and 2 A. The battery temperature is lower than 40 ℃. The 

battery charge voltage is lower than 14.7 V. And the battery voltage is lower than 13.8 V. 

Keywords : Battery Charge Regulator (BCR), Closed Loop Control, And Switching Technique 
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Abstract. Utilization of renewable energy sources (RES) which is environmental friendly for producing electricity 
energy is expected increase from year to year to meet future load. In Indonesia, one of RES which is promising to 

be developed at certain region is wind energy. However, a suitable area for wind farm is affected by various factors. 

Therefore, selecting the best site using certain procedure is important to maximize the benefits obtained. This 

research has focus to identify optimal location in Jeneponto regency, South Sulawesi province based geographic 
information system (GIS) for developing wind power plant (WPP). Three step analyses using scoring approach with 

7 parameters in total were applied to determine the best location spesifically. The adopted parameters which are 

considered affect decision in building WPP at particular place include wind potential, elevation, slope, land use type, 

soil condition, populated area, and distance to roads (access). In the first step analysis using 5 parameters for eleven 
sub-regencies in Jeneponto, it is obtained that area within Kelara sub-regency is the suitable location. To identify 

more detail, second step analysis using 5 parameters for 10 villages within Kelara sub-regency shown that there are 

three villages as candidates for the best location as indicated by the same highest scoring total. Next, final analysis 

for the three locations using all considered parameters shown in Tolo village is the best site with 127 hectare area. 
Technical potential for developing WPP in the area is around 80 MW. As applied procedure based GIS is capable 

in determining optimal location, presented results useful in developing wind farm in South Sulawesi to follow 

electricity demand growth. 

Keywords : GIS, Wind Energy, Scoring Approach, South Sulawesi 



 

197 

 

 

EE-130 

Improving The Accuration of Train Arrival Detection 

based-on Vibration Signal using Accelerometer Sensor 

Amin Suharjono1,a), Yogi Prabowo1, Sri Anggraeni1, and Eni Wardihani1 

 

1 Politeknik Negeri Semarang 

 
a)Corresponding author: amin.suharjono@polines.ac.id 

 

 

Abstract. Traffic accidents at railway crossings are increasing. One of the factors that causing accidents is human 

error. So, an automatic crossing gate system is needed. In previous research, a train arrival detection system has 
been built, but the system accuracy is only 65.72%. In other research, the ADXL345 sensor is used because suitable 

to the application of railroad engineering which has exact demands on sensitivity but only in the form of vibration 

monitoring. In this study, the train arrival detection system will be designed using an ADXL345 accelerometer 

sensor with increasing the system accuracy from previous studies. The system will determine “condition 1” when 
the vertical axis value of the sensor reading is exceeded the maximum threshold value or less than the minimum 

threshold value. Condition 1 indicates that there is a train crossing and condition 0 is a condition when there is no 

train passing. Accuracy improvement is obtained by changing the threshold value in the previous study that uses the 

maximum and minimum values of the stationary condition or one time peak-to-peak value of the three accelerometer 
sensor axes becomes the maximum value plus peak-to-peak from the stationary condition and the minimum value 

minus peak-to-peak from the stationary condition or three times the peak-to-peak value on one axis with the vertical 

direction parallel to the earth's gravity. Threshold determination is carried out based on three tests when the sensor 

is in a stable condition on the rail bearing to the three sensors used. Based on the values of -0.761670017 g for the 
maximum threshold and -0.949158001 g for the minimum threshold, the results of the designed system show the 

average accuracy in detecting passing trains is 66.38%, the average accuracy when there is no passing train is 100%, 

so that the average accuracy of the system is 83.19% which means there is an increase in accuracy of 17.47% from 

previous studies. 
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Abstract. One of the parameters of the electrical power operating system stability is the need to balance the supply 

provided by the plant generation and it’s load requirement. The underway operation in petrochina international 

jabung from time to time makes the the need for operational loads tend to change. Replacement or additional load 

in the future also harmonized with the operational load configuration and the need for additional generation supply. 
a transient analysis is needed to determine the limits of system stability in dealing with various kinds of interference. 

including the ability of the system to overcome generator tripping disturbances, short circuit and motor starting 

disturbances. the analysis is used to provide the best recommendation for wether the system needs additional supply 

or the best scheme for load shedding. Analysis of the interference is seen from the frequency response, rotor angle 

response and voltage response in the system. 

Keywords : Transient Analysis, Generator Tripping, Short Circuit, Motor Starting, Load Shedding 
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Abstract. A partial discharge is a phenomenon of ionization in an insulation material. The ionization can occur 
when the stress applied to the insulation material is the same as the maximum value of stress can be restrained. In 

this study, we want to find out the correlation between acoustic emission signal and discharge current in the detection 

of partial discharge in a solid insulation material. A high voltage was given on a point-plane electrode that would 

produce partial discharge on the gap of the electrode. The point-plane electrode was placed in a stainless steel tank 
containing oil insulation. There was a solid insulation of 10 mm in thickness between the electrodes gap. The solid 

insulation had a diameter of 75 mm and an artificial hole would be made in the center. The point (needle) electrode 

would be inserted into the hole. Then, the signal from the occurrence of partial discharge was capture using an 

acoustic emission (AE) sensor placed on the outside of the tank wall. The detected acoustic emission signal was 
amplified with a 40 dB amplifier, so the signal would be easier to analyze. At the same time, the signal of discharge 

current was detected by a Rogowski coil. The results of the signal analysis showed there was a tendency that a large 

acoustic emission signal would be followed by an increase in the value of the discharge current which indicated a 

partial discharge. 

Keywords: Partial Discharge, Acoustic Emission, Discharge Current 
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Abstract. Moisture and metal contaminants degrade the performance of transformer oil. Treatment and maintenance are 

recommended to improve the quality of oil to meet the standards. In this study, a microwave heating system was developed 

for the reconditioning process for contaminated oil. Dielectric strength and dielectric loss are used to assess the electrical 

performance treatment process. 8 run treatments run with heating temperatures varying between 30-110oC. Treatment results 

are compared with resistive heaters. The increase in dielectric strength is achieved until it meets the standards. Dielectric 

loss reduction occurs in the microwave reconditioning system greater than conventional heating 

Keywords : Mineral Oil, Dielectric Strength, Microwave, Dielectric Loss. 
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Abstract. Partial discharge is a phenomenon of ionization in insulation materials. The partial discharge will always 
occur in any insulation material, especially when the insulation is exposed to very high stress. In this research, we 

want to discover the partial discharge pattern when a high electric field (stress) is applied in a solid insulation 

material with two cavities. On a point-plane electrode, a high voltage is set to produce a partial discharge. The point-

plane electrode was put in a stainless steel tank containing oil insulation. A solid insulation of 10 mm in thickness 
and 75 mm in diameter put between the electrodes gap. Two artificial cavities or holes would be made in the center 

of insulation with a certain depth. The signal from the occurrence of partial discharge was detected using an acoustic 

emission (AE) sensor set on the outside of the tank wall. The signal produced by partial discharge in two cavities 

(holes) will be compared to the discharge event in one cavity. Finally, it was found that partial discharge in two 
artificial cavities showed a specific pattern in waves and dominant frequencies. More discharge impulses were 

obtained in the acoustic signal from insulation with two cavities. 

Keywords : Partial Discharge, Solid Insulation, Two Cavities (Holes) 
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Abstract. This paper presents an improved vice cluster – low energy adaptive clustering hierarchy (V-LEACH) 
which addresses to increase network performance and its life time. In this work we first completely investigated the 

LEACH and its deficiencies (short life cycle, unbalance number of CH, consumption imbalance). The V-LEACH 

routing protocol introduces a vice cluster head. The vice cluster head will be an alternate when a head cluster will 

die. This improved V-LEACH proposed two factors i.e. maximum residual and minimum distance in process of 
vice cluster head selection. The simulation results show that the improved V-LEACH routing protocol outperforms 

the LEACH by increasing the wireless sensor networks (WSN) performance (life time) 28,3 %. 
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Abstract. In this study fabricated carbon-based nanomaterials is done using arc discharge in liquid media. For fabricating 

the nanomaterial, current monitoring device was designed and used during discharge events in real time condition. To 

produce an arc, the electrodes were connected to a direct current (DC) power supply with varying current source to optimize 
results. Current monitoring device using unidirectional current sensor was connected in series with one of the electrode. The 

data from the sensor then was memorized using data acquisition system connected to LABView for computer software. 

With this system, we can analyze the the characteristics of the arc and the resultant nanoparticles created from the arc 

discharge. 
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Abstract. According to the data obtain by Korlantas POLRI (Traffic Police Corps of Indonesian Republic) at September 
2018, the number of traffic accident in Indonesia has increased. There are four main factors causing the accident on the 

highway are the sleepy driver, the condition of the vehicle used, the road factor, and the environmental factor. In this research 

using the behavioral methods for drowsiness detection, especially using Eye Aspect Ratio. The human eye in a normal 

physical state has a different size, so that when a person who has large eyes when drowsy then the large opening of eyes 
will be different from the size of the eyes of someone who has small eye size. In this research the drowsiness detection 

system was designed by taking a unique eye reference per person. Preliminary data retrieval is taken when the driver starts 

driving a vehicle assuming the initial condition of the person is not sleepy. This initial data will be used as a reference for 

threshold decision making in the process of determining drowsiness in subsequent experiments. From this experiment, EAR 
for each subject average in the range: 0.2-0.3, and there are the extreme EAR value above 0.4-0.6. If EAR calculation under 

the EAR threshold, the system will detect the subject in a drowsy. If drowsiness is detected, the DC motor placed in the seat 

car will vibrate and the system will emit a sound. 
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Abstract. Unmanned Aerial Vechicle (UAV) is increasingly popular as platforms for inspection, professional mapping and 

modeling issues. UAV as a low-cost alternative to the classical manned aerial photogrammetry can survey buildings of 

various heights to take the necessary angle for a favorable photo. This paper presents results of using 3D reconstruction 
technique based on 2D pictures of a building taken by UAV. Automation and feasible image orientation create images to be 

process in the latest developments of UAV image processing methods for photogrammetric applications, mapping and 3D 

modeling issues. Images from a campus building construction in Bandung was taken for a case study using UAV with an 

attached camera. The images were processed to generate a 3D model of campus building using several integrated software. 
The integrated software was used to create image processing, mapping, orthophoto, and meshing. By using the propose 

setting of altitude, overlapping percentage, direction of flight, the results show good quality of regenerated images which 

contain information of altitude and position of the building. 
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Abstract. The world today is in the era of new technology and digital transformation. This new landscape is described as a 
combination of technologies that blur the lines between physical, digital, and biological fields. Similarly, the way we work 

will also be transformed, and it is a must to prepare for such transformations. Particularly, to prepare professionals with 

contextual knowledge of Science, Technology, Engineering, and Mathematical (STEM) to acquire Higher Order Thinking 

Skills (HOTS). STEM education is an interdisciplinary approach to learning where rigorous academic concepts are coupled 
with real-world lessons. The HOTS is a very important asset of engineers in the 4th Industrial Revolution. For that, a 

promising approach is needed to strengthen STEM education for our future engineers. This paper systematically describes 

how the efforts of strengthening learning in STEM education can be achieved with the implementation of Student-Centered 

Learning (SCL). The simplest method is to practice Informal Cooperative Learning (ICL). 

 

Keywords : STEM Education, Higher Order Thinking Skills (HOTS), Student-Centered Learning (SCL) , Informal 

Cooperative Learning (ICL)  
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Abstract. Considering its significant contribution to the national GDP worldwide, improving understanding on risk 

affecting sustainability operation of small and medium enterprise in networked economy is undeniable important. However, 

the rate of the death of SME is at alarming rate due to its high susceptibility of business risk. Unfortunately, most of previous 
studies concerning on managing risk in small and medium enterprises within supply chain context is mostly focused on 

economic and operational risk and overlooking to the emerging risk-sustainability risk. There is a need to better 

understanding on what sustainability-risk variables affecting operability of the SME in supply chain context and framework 

on measuring its sustainability risk indices. In this study a conceptual model on classifying sustainability-related risk 
variables in the operation of the SMEs departing from the triple bottom lines and framework for measuring supply chain 

sustainability risk indices is proposed. The Implications of this initial study to both of the body of knowledge and practical 

purposes are provided. 
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Abstract. The 5S is an effective management tool which can improve housekeeping, environmental conditions and 

health and safety standards. Therefore it helps to increase overall performance of an organization in different parameters. 

Due to specific industry and country situation, implementation process of 5S may be little varied. In this paper, development 

of a framework for 5S implementation for a specific industry is described considering specific country context. This 

framework is developed for food and beverage industries in Bangladesh that may be replicated to other similar industries 

around the world using the similar methodology. Therefore this framework is expected to deliver values to the industries 

and practitioners of 5S around the world. 
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Abstract. Small and Medium Enterprise (SME) in general have any barrier to join modern retail. One of them products 

that have the barrier is cheese production of KSU Keju Boyolali. Barriers experienced is not yet using product barcode. Use 

of product barcodes this in fact already arranged in GS1 standard. Because of it is, on research this will reviewing how the 

process and problems of SME in implementation use standard GS1. Methodology used refer to the guide user manual GS1. 

Steps being taken namely the registration process GS1 membership, selection of barcode printing process, selection barcode 

type, and redesign packaging. Results from research this find that there is requirements in implementation GS1 standard yet 

could fulfilled by KSU, the type of barcode used is EAN 13 with printing static in packaging, and required redesign 

packaging for implementation and support product sign in modern retail. 
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Abstract. Manufacturing company that produced refractory needs physical power in the finishing process. Work method in 

this company does not consider comfortable of work that resulted high workload. Therefore, it should be recommended an 

efficient, comfort, safe, and effective of work condition to the workers. The recommendation could be given if we have 

sufficient information about energy consumption of the worker for each work category.  

The design of this research is cross-sectional. This research analyzes by calculating the percentage of cardiovascular, 

DNmaks, and VO2maks needed by the worker. This uses data of age of the workers for calculating DNmaks, weight, and 

height of workers for calculating VO2maks.  

The result shows that energy consumption of the worker in mixing operator is 3.15 KKal/min, casting operator is 2.23 

Kkal/min, assembling operator is 2.68 Kkal/min and furnishing operator is 1.88 KKal/min. It can be concluded that energy 

consumptions the operators are low. Since the mixing operator is in high category, repairement in this station is by adding 

work tools such as table with 75 cm height, 200 sm length, and 140 cm wide. It rely anthropometry data of workers and 

maximum distance of material movement using human hand reach. 

Keywords : energy consumptions, work recommendation, manufacturing company, refractory 
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Abstract. Apart of its advantageous effect to the business process of industries, the industrial revolution 4.0 also bringing 

negative impact which is still unknown. While benefits of introducing the industrial revolution manifested by digitization is 

much discussed in literature, the opposite is true for the risks affected by introduction of industrial revolution 4.0. This is 

true for the case of SMEs which is lack of resources in tackling the adverse impact of risk due to industrial revolution 4.0. 

in this paper, typological risks affected by industrial revolution 4.0 is discussed and followed by a framework in estimating 

the impact of uncertainty to the operation of the SMEs in the era of industrial revolution 4.0. 

Keywords : Industrial revolution 4.0, risks, small and medium enterprises, cyber 
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Abstract. Purpose: The aims of this research in this paper is to capture the current state of design for six sigma 

(DFSS) as well as the research result from journal and document about practices of design for six sigma (DFSS) 

through systematic literature review from 2006 to 2017.  

Design/methodology/approach: The approach to this research is to find the answer of series of questions, what is 

design for six sigma? What are the application of DFSS? What are the most important ability and the limitations of 

DFSS applications? What are the main trending topics using DFSS? All these questions are used to guide the browse 

of so many databases of journals and other literature even these literature might not be sufficiently developed to 

translate every questions straightly to the findings. Then all literatures have found and reviewed be analyzed and the 

major themes and topics of DFSS are presented. 

Findings: Nine key findings topics that the authors find and already reviewed and two issues they are DFSS for 

products development and process, DFSS for product development by algorithm, DFSS for product development 
QFD and Kano, DFSS and axiomatic design, DFSS for services, DFSS for strategy enterprise transformation, DFSS 

and FMEA analysis, DFSS and DOE, DFSS for supply chain and cost. The authors proposed two different issues, 

by using DFSS. All these papers are interprets by tools and techniques, implementations of DFSS, its uses, 

applications, and how it linked with another disciplines. 

Originality/value: The structured review steps collect and clustered by year, topic and keywords research in DFSS 

to be underlined in a configurations and future possibilities of uses to progress DFSS to be improved and innovate. 

The findings give opportunities to apply in DFSS area, that not be explore deeply yet DFSS for pricing models, 

digital services strategy, fast digital modelling. 

Keywords : DFSS, literature review, improvement 
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Abstract. Inventory control is an activity related to the planning, implementation and supervision and determination of 

material requirements in such a way that the operational needs can be met in time by investing in material inventories can 

be controlled at the most economical level. This paper proposes an efficient inventory management for controlling spare 

parts in an oil drilling company. ABC analysis is employed to classify the spare parts based on investment value. The spare 

part demand is then predicted using 3 forecasting methods, namely Croston, Syntetos-Boylan Approximation (SBA) and 

Single Exponential Smoothing (SES). Inventory level is developed by determining optimal quantity order using an 

Economic Ordering quantity (EOQ) method. A safety stock and reorder level are also determined by allowing the 

considerations of lead time, error and service level. The existing inventory policy used by a company is calculated and 

compared with the proposed policy. By adopting the proposed inventory policy, the company will incur annual total 

inventory cost IDR 28,871,780.35, which is lower than the cost resulted from an existing policy IDR 32,749,241.35. 

Keywords: Economic ordering quantity, ABC analysis, Inventory, Spare part 
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Abstract. We develop a mathematical model for optimizing energy storage size for a fossil fuel power plant. The 
electricity generated by the power plant is transmitted to the transmission and distribution stastion and then 

consumed by the end-costumers. Beside providing electricity for end customers, a power plant also supplies 

electricity to their utility system to fulfill the in-house demand. In the production activity, power plant used coal as 

a raw material to produce electricity. Power plant needs to order coal from supplier by considering the conversion 
factor from coal to electricity. The proposed model considers in-house demand, end-costumer’s demand and 

conversion factor of fuel to electricity. The objective of the model is to determine the supply size of in-house 

demand, shipment size of end-costumer’s demand and production lot size factor to minimize a total cost incurred 

by a power plant. We utilize an inventory theory to develop our model and propose an algorithm to obtain the 
optimal solutions for this problem. Numerical example and sensitivity analysis are provided to illustrate the 

application of model and to study the influence of some key parameters on model’s behaviour. 

Keywords: Electricity power plant, Energy storage, Inventory model, Utility system, In-house demand, Raw material 

 



 

215 

 

 

IE-058 

Human Error Analysis using Systematic Human Error 

Reduction and Prediction Approach (SHERPA) on 

Operation Process of Taksi Kosti Solo 
 

Carinda Adistiara1,a), Irwan Iftadi1,2), and Wakhid Ahmad Jauhari1) 

 

1 Department of Industrial Engineering Sebelas Maret University, Surakarta, Indonesia 
2 Department of Electrical Engineering Sebelas Maret University, Surakarta, Indonesia 

 

 
a)Corresponding author: carindaadistiara@gmail.com 

 

 

Abstract. It can not be denied that along with the increasing number of vehicles on the road, the number of traffic 
accidents naturally facing increment. This research identifies and analyzes potential errors that Taksi Kosti Solo 

drivers experienced during driving. In this research, Systematic Human Error Reduction and Prediction Approach 

(SHERPA) method is used to identify potential errors during driving and analyze the potential errors. The findings 

suggest that there are 21 potential of critical errors that consist of 11 errors of action type error and 10 errors of 
check type error are found. Meanwhile retrieval, communication and selection type of error are not found. 

Suggestion of improvement, such as giving briefing, making checklist of taxi condition and make Standard 

Operating Procedure (SOP) of taxi operation process are presented to reduce the potential errors. 

Keywords: Human Error, SHERPA, Kosti Solo Taxi 
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Abstract. Among the various accidents, there was a bus accident with an increase in the number of accidents per 

year. The main cause of the accident is a mistake made by the driver, so it takes an error analysis of the bus driver. 

This research identify the potential for the occurrence of use error and perform the risk analysis of use error on 
operation process of Batik Solo Trans. In this research Predictive Use Error Analysis (PUEA) method is used to 

detect and investigate the use error that happened and potentially happened. From the result of research, there are 

25 potential use error consist of 1 use error type plan, 15 use error action type, 7 use error checking type, 2 use error 

communication type, while retrieval and selection type are not found. Of the 25 use errors, 1 due to lapse (4%), 9 
due to slip (36%), and 15 for violation (60%), while for error cause knowledge-based mistake category, rule-based 

mistake are not found. The results of this research can be used as input material to perform actions such as 

improvements to Standard Operating Procedure (SOP), provide training to improve skills and provide briefing 

activities to reduce the use error. 

Keywords: Use Error, PUEA, Batik Solo Trans 
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Abstract. Nowdays, many companies realize that energy usage reduction in a production activity becomes important 
to do as a lower level of energy consumption guarantee economic savings as well as environmental benefits. This 

paper investigates energy impacts in a production-inventory system consisting of a vendor and a buyer under 

stochastic demand. Energy consumption during production time is considered in the proposed model by allowing 

the vendor to adjust the production rate. A mathematical model is created to minimize total cost of supply chain and 
to determine some decision variables. An efficient algorithm is also developed to find the solution of the problem. 

Finally, a numerical example is illustrated to show the application of the model and to investigate model’s behaviour. 

Keywords: Energy, Supply chain, Inventory, Production rate 
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Abstract.  Electricity is a part of national infrastructure that indeed has a role in developing economy. Being 
economic driving force of a country, the electricity supply must be adequate in accommodating the demand. In fact, 

electricity supply in Indonesia is not adequate enough to meet the demand. According to RUPTL PLN (govermental 

power company) 2017-2026, the demand in Indonesia has not been satisfied especially in Kalimantan island. The 

statistic shows there exists 9,7% growth gap between electricity sales and generator capacity. Government has made 
some programs to overcome electricity problem and one of them is a 35.000 MW electricity development program. 

With the abundant potential primary energy, Kalimantan Island is considering to build thermal and hydro power 

plant with 275 kV or 500 kV transmission voltage systems. This research aims to develop model to seek the lowest 

cost in electricity generation and transmission system among some alternatives. This model supposes be able to 
support PLN in making decision on which alternative to invest whether it iso decide which investment alternative 

to do, namely regional balance or interconnectivity alternative. Cooperative game theory is used to solve this 

problem since coordination (coalition) among players to reduce costs is important. The result shows that the best 

alternative to choose is area 1 and area 2 interconnectivity alternative. This alternative will produce total cost of Rp 
123,502,092,393,084.00. One way and two way sensitivity analysis are conducted to enrich the decision. The current 

decision will shift to regional balance alternative if the coal price is reduced 50% from its initial value or more. 
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Abstract. PT. XYZ is one of the largest steel companies in Indonesia which has several production units and produces 

a wide range of steel products. PT. XYZ has several production units namely Direct Reduction Plant (DRP), Billet Steel 

Plant (BSP), Slab Steel Plant (SSP), Hot Strip Mill (HSM), Cold Rolling Mill (CRM), and Wire Rod Mill (WRM). HSM 

as one of the unit production under company produces hot rolled coil, and this unit requires the supply of raw materials 

from another unit production (Slab Steel Plant). SSP has four Electric Arc Furnace (EAF), produces liquid steel as raw 

material of slab steel. In this research, we developed an optimization allocation model in EAF of SSP to maximize the 

profit which considered optimal maintenance schedule. The optimization results show that the model can optimize the 

allocation liquid steel production based on maintenance schedule in each EAF. 
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Abstract. This study aims to analyze the inventory of Al Muayyad Cooperative Store in Surakarta, Indonesia. Currently, 

Al Muayyad Cooperative Store applied intuitive decision to manage their inventory, which sometimes resulted of run 

out of several selling products. In this research, EOQ method (Economic Order Quantity) is used to find an economical 
order products. Including safety stock, reorder point, maximal inventory and total significant cost. The purpose of this 

research is to make recommendation of EOQ method to be applied in Al Muayyad Cooperative Store for cost saving 

and make regular arrangement of supplies. The results are Al Muayyad Coorporate Store can save IDR 300,666 for 

noodles inventory; IDR 221,725 for inventory mineral water and IDR 87,514 for inventory sugar. 

Keywords: EOQ, Inventory, Store 
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Abstract. One of the major problem in examination timetabling is the difficulty to co-ordinate the exams, invigilator, 

rooms, and timeslots according to set of operation rules of institution. The assigment of invigilators to each exam, 

timeslot, and room is an important administrative task that must be performed in each examination period. In this paper 
we developed an optimization model for examination timetabling problem at Department of Industrial Engineering, 

Faculty of Engineering, Sebelas Maret University. We formulated the problem as integer programming model. The 

purpose of this model is to minimize total deviation of the total assignments of each lecturer. The optimization result 

shows that the model can assign each lecture as invigilator for each exam into a spesific timeslot efficiently and also 

offers fairness in the number of assignment for each lecture. 

Keywords: Examination timetabling, Integer programming, Invigilator assignment 
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Abstract. A book consists of cover and its contents. The finishing process of the book manufacturing is done to 

bind between cover and contents of the book using saddle stitcher machine. Based on sampling conducted on March 

to May 2018 there was a defect found in the process of 1,127 unit or 0.062% during the finishing process. The defect 
product is mostly caused by the assembly process using the machine. When using the machine, there is no reference 

about the machine speed. Machine that run at high speed resulted in higher defects of either a set of the number of 

content or no sewing on the product and the cutting result is not neat so it takes time to collect the defect product 

and do the rework. The purpose of this research is to identify and analyze the cause of defect product and provide 
suggestions for quality product improvement to reduce waste defect during finishing process. Lean six sigma has 

the same DMAIC (Define-Measure-Analyze-Improve-Control) improvement process as six sigma with six sigma 

tools and lean tools. The results of this research show that by using lean six sigma method, 3 types of defect was 

found, namely unkempt cutting, defect printing, and wrinkles with the average DPMO and the average sigma score 
of 2,883.72 and 4.26 respectively. The cutting process has the higher priority for improvement. The cause of the 

defect product is that there is no reference about the machine speed. The suggestions for improvement is to use 

simple mathematical model to determine the optimal speed of the machine to minimize relevant costs. 

Keywords : DMAIC, Lean six sigma, Machine speed, Quality, Quality control 
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Abstract. Wira Musica is one of the Small and Medium Enterprises (SMEs) in guitar manufacturing located in Sukoharjo 

Indonesia which produces various types of guitar, such as electric guitar, bass guitar, acoustic guitar, etc. To meet the 

demands of various products, Wira Musica faces difficulties in production planning to generate maximum profit. This paper 
aims to develop a linear programming model to determine optimal production of the guitars. OptQuest of Oracle Crystal 

Ball software is used to solve the linear programming model. From the results, the guitar manufacturer can achieve the 

maximum profit by producing only four of its five products. The fifth product did not give impact to maximize profit. The 

linear programming model gave higher profit than current production plan of 11.09%. By using linear programming method, 
Wira Musica can develop an effective and optimal production plan by considering aspects of limited resources such as raw 

materials, labors, working hours, and the amount of the labors. 
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Abstract. PT. Sekarlima is a company engaged in the manufacture of woven fabrics. One of the raw material for 
fabric weaving process is yarn. To fulfill the demand of woven fabric the company faces some problems in supplier 

selection and the allocation of raw materials. Supplier selection and the allocation are essential to support the 

smoothness of the production process. To produce good quality product the company needs a good planning system 

and integrated implementation, in accordance with production activities in which it can not be separated from raw 
materials. Supplier selection is important in this activity, as it will determine the cost of production. The aims of this 

research is to determine a set of appropriate suppliers of yarn using TOPSIS method and allocate the yarn to selected 

suppliers using Linear Programming model. TOPSIS is one of the multi-criteria decision methods in which the 
selected alternative determined by the closest distance of the ideal solution and has the furthest distance from the 

non-ideal solution using the Euclidean distance (the distance between two points) to determine the relative distance 

of the alternative. From the results of the analysis, there are 4 suppliers are selected, namely TYF, AGT, DLS and 

APC. Five criteria are used in the supliers selection, namely quality, price, delivery, flexibility and responsiveness. 
TOPSIS resulted the order of rank of each supplier TYF, AGT, DLS, and APC is 0.52, 0.48, 0.48, and 0.23 

respectively. The order allocation from linear programming model for each supplier is 1088. 64 kg, 870.91 kg, 

526.18 kg, and 54.43 kg. 

Keywords : Linear Programming, Order Allocation, Supplier Selection, TOPSIS, Yarn 
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Abstract. Hub facility location in this study is related with driving the traffic from origin to destination of the cargo express 
by finding optimal hub facilities and allocating demand node to hubs. The objective of this research is to determine the 

locations of hubs to allocate non-hub nodes to hubs with minimizing total cost. Total cost includes transportation costs from 

origin to destination, fixed costs for new hub investments, and carbon emission costs resulting from transportation activities 

among facilities. An approach to the capacitated single allocation hub location problem is presented and a mixed-integer 
programming model is developed to find the solution of this problem. This study also calculated the carbon emission level 

to consider environmental effects as an integration method in sustainable supply chain management applied to facility 

location problem. Computational analysis is conducted in order to observe the resulting hub networks. The final results of 

this research are the optimal locations for cargo express transfer terminals attached in a hub-and-spoke network. 
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Abstract. The Increase of universities quantity in Indonesia does not improve the quality. Vocational schools 

established to meet the needs of industry. Evaluation of block lecture systems is needed to identify the mental 

workload and the physical workload felt by students. The research was conducted on 25 students of yarn making 
technique. The methods that use to measure mental workload is NASA-Tlx with 6 subscales. The physical workload 

is measured by the calculation of the pulse so the level of cardiovascular classification is known. The results of 

mental load measurement are only 4% of students who feel moderate mental workload level, while the other have a 

high workload. Based on the identification of physical workload there are 20% of students who need improvement 
and the remaining 80% do not need improvement because it is not in fatigue category. It can be said that it is 

necessary to evaluate the lecture system in terms of mental burden perceived by the students in order to produce 

competent graduates output according to the needs of today's textile industry. 

Keywords : mental workload, physical workload, NASA Tlx, heart rate 
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Abstract. PT. XYZ is a company in the field of manufacturing, mechatronic, and design engineering. Machine 

Development Center as one of the production unit, handles the development, manufacturing, and servicing machine 

both standard machine and customize machine ordered for certain purposes. The problem that occurred on the 
production of customized machine is PT. XYZ does not yet have a guideline for planning and monitoring the 

ongoing make-to-order project. This paper intended to find a method to effectively planning and monitoring the 

course of the production process of the make-to-order project. To serve this purpose, CPM/PERT were used to plan 

the project and Microsoft Project were used to monitor the progress. After gathering the details of order, the method 
for converting this information in the form of project management inputs was explained and based on gained 

knowledge the detailed production scheduling was achieved. 

Keywords : Project Management, Make-to-order, Production Planning and Monitoring 
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Abstract. There was previous research using REBA in Printing Som.A Tex batik industry. There were work 
elements that had high risk level work posture. The problem caused low productivity among workers. The workers 

productivity were 18 batik series per hour. So, needs to be repaired immediately. This research aims to design facility 

tool for reduce risk work posture and increase productivity among the workers. Design facility tool using Ulrich and 

Eppinger approach. The steps are: identify the customer requirements, determine the facility tool concept, assess the 
facility tool concept, determine the dimension and specification selected facility tool concept. The result from this 

research is there are three different alternative concept designs for facility tool. The selected alternative design based 

on rank of facility tool concept assessment. The selected design concept is alternative III. Alternative III is a rack 

with manual operation system, cell divider system for batik dress using partition, specification divider about batik 
dress using different color, material of frame using profile L plate, material of cross section using triplex, and there 

are wheels for addition feature. 
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Abstract. This study reports an simulation study to reduce the shrinkage and warpage of polylactic acid (PLA) by 

optimizing the injection molding parameters using the Taguchi-TOPSIS method. Solidwork software were used to 

creating a specimen modelling of car accesories and then employing the infinite element software, Autodesk 
MoldFlow Adviser. Process parameters are consist of mold temperature, melt temperature, injection time, and 

cooling time. The effect of injection parameters on the warpage and shrinkage of specimen were examined carefully. 

The simulation result shows that Taguchi-TOPSIS method provided an outstanding result for the optimization of 

injection parameters to produce minimum warpage and volumetric shrinkage. Orthogonal array design was using 
L9 of design experiment. The injection parameter of melt temperature was the most significant parameter that 

influences the warpage and volumetric shrinkage for the car accesories. The results of this study indicated that the 

optimal level combination to get minimum warpage and volumetric shrinkage in the injection molding process are 

25oC of mold temperature, 148oC of melt temperature, 0.7 s of injection time, and 8 s of cooling time. The optimum 

value of warpage and volumetric shrinkage rate are 0.9949 mm and 4.14 %. 

Keywords : Optimization, Polylactic Acid (PLA), Injection Molding, Simulation, Taguchi Method, Topsis 
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Abstract. Printing Som.A Tex is one of batik cloth industry in Central Java. Risk level measurements of work 
postures have been done using Rapid Entire Body Assessment (REBA) method throughout the company's work 

stations. The results of the REBA assessment show that the fabrics dyeing process have high level of work posture 

as risk and needs to be repaired immediately. The aim of this research is to design fabrics dyeing tool that can reduce 

the operator’s risk level of work posture on the fabrics dyeing process. Designing tools using Ulrich & Epinger 
approach. The designing steps are: identification of customer needs, concept determination, concept assessment, 

determination of the dimensions and specifications of the selected tool. The design process produces three alternative 

design concepts. The design concept of the selected tool is a tool with draining roller system, electric motor drive 

source, storage board, wood as board material, iron plate and iron plate L as frame material, and trolley as a fabric’s 

carrier. 

Keywords : Design Tool, Work Posture, Ulrich & Epinger Approach 
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Abstract. Sebelas Maret University has a lithium ion battery factory as one of the spin-off companies. Currently 
developing lithium ion battery cells into lithium battery packs that add value to products by 20%. For the first time, 

lithium battery pack that you want to produce is for drones (Unmanned Aerial Vehicle). Lithium battery pack 

technology is prepared as a major component in the drone, which serves to drone the energy source. This lithium 

battery pack is being developed by the team to serve as a new company with Energy Smart UNS as battery cell 

supplier. This technology is in the development stage to be commercialized with the Technological Readiness Level 

(TRL) at level 6 (Prototype is shown in the relevant environment). The method used is qualitative method by looking 

and comparing similar companies. Data retrieval is divided into two namely primary data and secondary data. This 

research uses approach of goldsmith commercialization model. This commercialization model looks at three aspects: 
technical aspects, market and business aspects with 6 levels of each aspect. This study examines phase 2 of the 

feasibility phase. And also measure the value of the technological readiness level of the lithium battery pack. So the 

result of the commercialization of this technology can be applied. The expected result of the evaluation with this 

model is the phase increase to the growing phase and the TRL value - at level 9 (the system is thoroughly tested / 

proven through successful operation). 

Keywords : Feasibility Study, Drone, Lithium Battery Pack, TRL, Goldsmith Commercialization Model 
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Abstract. Exposure to blue light has been reduced drowsiness as well as improved one's alertness and performance 

on cognitive tasks. In the beginning, the use of blue light in non-tropical countries is to reduce the amount of winter 

depression or Seasonal Affective Disorder sufferers which could causes workers to be unproductive. Blue light 
research has also been carried out in tropical countries, where the high intensity of light occurred. This study aims 

to review research on blue light. The method that is used in this study is a review literature on 42 studies that discuss 

blue light on cognitive performance such as alertness, attention, and working memory. Results show that the blue 

light with a certain duration of exposure can increase reaction time in attention, subjective alertness, correct answer 
and reaction time in working memory. The blue light have been applied in different settings such as in increasing 

driver’ performance. Implications of the result are discussed, as well as the potential of blue light in increasing 

performance of rail safety, in particular in increasing performance of train driver, a job in which the cognitive 

requirement is quite high. 

Keywords : Blue Light, Cognitive Tasks, Train Driver 
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Abstract. Lean manufacturing is an approach in enhancing productivity through lean thinking. The success of lean 
manufacturing application is influenced by various factors, one of them is the organizational culture. This study 

aims to explore lean manufacturing and organizational culture in an Indonesian aircraft manufacturer. Ninety 

workers in three production divisions (i.e., Detailed Part Manufacturing/DPM, Component Assembly/CA, Final 

Assyline & Delivery Center/FAL & DC) in the aircraft manufactures is involved in this study voluntarily by filling 
out a set of questionnaire. Lean manufacturing performance is observed using Lean Mnaufacturing Benchmark, 

whereas organizational culture is evaluated using Organizational Culture Assessment Instrument. Result shows that 

lean performa for DPM is 57%, CA is 61%, FAL & DC is 59%. All divisions has no dominant culture. However, 

the inreased of lean performa is along with the increased of hierarchi and clan culture, and the decreased of market 

and adhocracy culture. Implications of the results are discussed. 

Keywords : Lean Manufacturing, Performa, Organizational, Culture 
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Abstract. Risks are potential to be incurred in the supply chain activity.Therefore risk management is indispensable 
for handling therisk. The research was carried out in the CV. Multiguna in Krikilan, Sariharjo, ngaglik, Sleman, 

Yogyakarta, 55581. In the process of the supply chain at CV. Multiguna had chances onset of risk.Therefore, it is 

necessary to identify risks and design mitigation. This research was conducted using fuzzy logic approach, house of 

risk and AHP. House of risk model consists of two phases. The first phase covers risk identification and risk agents. 
The calculation of the value of aggregate risk on ARP priority is done by using fuzzy logic approach to measure the 

severity and occurrence. From the interviews and discussions that resulted in supply chain activity at CV. Multiguna, 

there are 18 events and 16 identified agent risks and relevant risks. Pareto diagram of the results obtained 5 selected 

risk agents with ratio of 60:40 in order to focus on risk mitigation actions. After conducting discussions and 
interviews, it was obtained 10 preventive actions as the input value for house of risk phase 2. The mapping from 

House of risk phase 2 resulted10 mitigation options, according to the value of ETD (effectiveness to difficulty). 

Then, the 10 mitigation options are reprocessed using the AHP. AHP is used to determine priorities based on 
preference of policy’s makers with some criteria. From AHP processing, it was obtained the consistency value as 

0.09 and this value was considered valid for CR <0.1. Alternative complement negotiation for supporting the 

infrastructure was elected as the first priority with a value of 0.160, mitigation alternative treatments was followed 

by the regular machine maintenance with a value of 0.143 and eight other alternatives are ordered from large to 

small. 
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Abstract. Adobting green concept for building as a place for human activities will be proved a sustainable 
environment. However, giving awareness to care about environment through their habit in the early stage of human 

life is more valuable. The study use Kul-kul School that adopt the green concept for their environment. The aim of 

this study is to find that how green building encourage student’s behavior to be aware of their environment; and to 

know what the application of the green concept in their school. This study investigated Kul kul School in Bali that 
adopt the green concept for their environment. The school environment was observed, and school stake holder was 

interviewed. The habitus theory was used to explored how habits can be formed deliberately and how the actors in 

the school can communities that are aware of the environment. It showed that the sustainable architecture and eco 

environment encourage the user space to be familiar with the environmental concept. It also found that local resident 
have been empowered by owner of school to support those concepts. The applications of those concepts were 

applying sustainable material like bamboo as construction of building; utilization of solar energy and bio-gas as 

electricity; recycling animal waste into fertilizer; windmills through underground tunnels as an air conditioners; 

organic gardening, etc. The green concept on the school does not only create the green environment but also it can 

encourage student to establish green concept in their mind. 
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Abstract. The aim of this research is to identify the environmental impact of Indonesia electricity generation from 
coal. This research utilized life cycle assessment approach to assess the environmental impact in each process during 

the electricity production from coal extraction, coal transportation, coal handling, combustion process, water heater, 

turbines and generator, water circulation, ashes handling, and electricity distribution. There are 4 phases in this 

approach based on ISO 14040:2006 which are goal and scope, life cycle inventory, life cycle impact assessment 

based on EDIP 2003 methods which assisted by simapro 8 software.  

The result showed that the total environmental impact along the life cycle of the electricity production was 4530 Pt. 

Furthermore, the largest contributor was combustion process, reaching 2450 Pt (54%) , followed by electricity 

distribution 1240 Pt (27,3%), coal handling 540 Pt (11,9%), coal transportation 186 Pt (4,1%), coal extraction 63 Pt 
(1,4%), water heater process 23 Pt (0,51%), Turbines and generator process 21,7 Pt (0,47%), and water circulation 

0,44 Pt (0,09%) respectively. In addition, the environmental impacts that emerge during electricity generation were 

human toxicity, acidification, global warming, and ozone depletion. 
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Abstract. Medical Emergency Service is the most important part in emergency problem because it have a role for 
saving people. The main purpose of the medical emergency service is to reduce mortality, disability and suffering. 

The obstacle of medical emergency service is to find the right ambulance because the length of response time and 

the high cost incurred. The research will give solution about the matter. In this paper, we use nearest neighbourhood 

Search method which is combine with symbiotic organisms search to find the optimal solution. The goal of research 

is to provide solutions when obtaining a limited number of ambulances, minimizing response time and cost. 

Keywords : Ambulance, Medical Emergency Service, Nearest Neighbourhood Method, Response Time, Symbiotic 

Organisms Search 
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Abstract. Medical Emergency Service (MES) are an important element in modern healthcare system. MES become 

important issue because it plays an important role in saving lives and reducing mortality and disability. The ability of MES 

is to save lives depending on the time it takes for an ambulance to arrive on the scene after an emergency call received. This 
research will focus on chaning the MES system from initially centralized to decentralized by considering the determination 

of the location and the amount to be allocated from the ambulance. This paper develops the symbiotic organisms search 

algorithm by hybriding with Nearest Neighbourhood search. The purpose of this study is expected to be able to overcome 

the problems in the limitation of the number of ambulance required and the minimization of response time. 
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Abstract. Eco-friendly material is the useable material that does not bring harm to the environment from the beginning to 

the end of the process. The represent material is wood. Likewise, in Indonesian elementary school the wood was used as a 

representative material for its chair. Since the chair was produced by home industries which was traditional woodworkings, 
using wood as material can also support the producers. However, there were issues of the wood school’s chair should be 

addressed: 1) the chair were not fit for the students; 2) the weight was too heavy for younger children to enhance active 

learning; 3) for public school ministry of education recommend wood as material of the chair with low-cost production. The 
aim in this study is to find the formula to re-design the school chair from wood with addressing those problems. Forum 

group discussion among stakeholder of education of Surakarta was conducted. They were the PIC of curriculum and 

equipment of education office, teachers of elementary school education, and wood working producers. This study found that 

the dry wood with medium quality can be used to produce that chair. Therefore, the Indonesian elementary school’s chair  

that is proper for student’s dimension and lightweight can sustain the environment. 
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Abstract. The limited resources of fossil energy have an impact on the supply of energy and lead to a crisis of energy supply 

over long periods of time. This condition is also exacerbated by the inability of the State Electricity Company (PT. 

Perusahaan Listrik Negara, PT. PLN) to increase the number of power plants that have not been able to provide services to 
the rural areas. Therefore, providing solar power plant (SPP) is highly expected for people in the remote areas. Unfortunately, 

all solar home systems in a hamlet broke down after three years of operation since the battery deteriorated and the local 

community did not have the financial means to replace the battery. The purpose of this study is to provide an alternative 

mechanism for the implementation and institutional development models of the SPP, as strategic development and 
implementation of sustainable SPP, so it is not just for lighting but can increase the business productivity of rural 

communities. This research is a qualitative descriptive study conducted to obtain the facts from existing symptoms and seek 

factual explanations and explanatory. Data obtained using survey techniques, in-depth observation, and Focus Group 

Discussion (FGD) to provide answers to the problems faced to explain the phenomenon. The SWOT (Strengths, 
Weaknesses, Opportunities, Threats) analysis was used to determine the development strategy in achieving the proper of 

SPP institutional. Overall, this research provides some important insights for Yogyakarta to highlight possible steps for the 

policy makers to develop a sustainable-renewable energy project. 

Keywords : Solar Power Plant, Institutional Development, Rural Area, Sustainable-Renewable, Energy Project, SWOT 
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Abstract. Efficient supply chain distribution network design must take into account various dimensions of performance and 
product characteristics. The appropriate choice of distribution network results in customer needs being satisfied at the lowest 

possible cost. Investigators have recently begun to realize that the decision in the supply chain distribution network design 

must be driven by an extensive set of performance metrics and the characteristics of the products. In this paper, cost and 

service factor performance metrics were regarded as the decision criteria for optimizing supply chain distribution network 
design. Qualitative and quantitative factors were considered in selecting the optimum delivery network design by using 

Analytic Hierarchy Process (AHP) methodology. After aggregating the ideas of a group of experts and customers, the 

selection decision is made. Food manufacturers can select their suitable and optimum distribution network designs according 

to this study. 

 

Keywords : Supply Chain Distribution Network, Analytic Hierarchy Process (AHP) Model, Multi Criteria Decision 

Analysis (MCDA) 
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Abstract. Solving design problems related to technical contradictions are very challenging for engineers. There are always 

design constraints which require engineers to compromise certain specifications and requirements. Trying to solve design 

problems traditionally are difficult and often lead to trial-and-errors. This research is a study of systematic problem solving 
approach related to technical contradiction through combination of Robust Design with TRIZ methodology to generate 

concept solutions. Using a case study of vacuum cleaner motion resistance issues, five solutions options are identified and 

tested to verify the improvement ideas. The result shows that the integration of TRIZ into robust design method at problem 

formulation stage has created a more capable problem solving definition and solution generation scheme. The motion 
resistance is reduced significantly to more than half, which is from 76.47N to 26.48N. The pick-up performance is slightly 

dropped by 5% compare to the original design. However, this 5% drop is considerably minimal when compare to significant 

improvement on the motion resistance.  
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Abstract: Sustainable Supply Chain Management (SSCM) is a very important study to improve the competitiveness of a 

company and industrial system, because it can integrate each distribution chain efficiently and effectively with 

environmental, social and economic considerations. The importance of this study has encouraged various parties to conduct 

research and has been published in various media, including journals, proceedings, and books. This article discusses SSCM 
research quantitatively to know its progress. Quantitative methods with descriptive statistics have been constructed to 

process the entire SSCM publication output data indexed by Scopus up to the end of December 2017. A total of 8,120 

articles on SSCM is divided into three decades to obtain the developmental trend of SSCM science studies in the world. 

Data processing is done by comparing the development of SSCM science in the world, Asia, Southeast Asia and Indonesia. 
Comparative analysis of the development of SSCM research by region, subject, and keywords has been discussed in this 

article. Specifically, SSCM research trends in Indonesia have also been analysed based on the origin of affiliates, subjects, 

lifts and methods or technologies used to solve SSCM problems. 

Keywords : Competitiveness, Research Trends, Scopus, Sustainable Supply Chain Management 
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Abstract. The impact of disruptions caused transportation breakdown or cannot work normally. This condition often makes 
the actual logistic delivery different with first plans. In order to face this problem, some managers propose some recovery 

planning model to minimize time and cost. The purpose of this paper is to develop the recovery planning model in a freight 

road transportation network. The result of this investigation is an analysis of an optimal alternative route that provides the 

minimal cost and time. 

 

Keywords : Disruptions, Combinational, Freight Transportation, Road Network 
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Abstract. Crank is important parts of the bed to raise and lower the bed rack. Crank consists of outer pipes, threads, and 

nuts. Based on observations, the defect of crank mostly happened in process of making thread profiles, where variance is 
found in diameter minor, diameter major that makes crank stuck. The problem caused by the tool used has been worn out 

because the optimal time of use of the tool is not considered and process stages that are not in accordance with quality 

assurance management and the result in a cumulative variation (defect) in quality of the finished product. The purpose of 

this research is to reduce the variance (defect) of the crank and preventing the occurrence of defects with recommendations 
for improvements in process production. Lean six sigma aims to in improving production line efficiency by reducing 

production costs, eliminating defects and establish capability process for resulting in a consistently high quality product. 

Therefore, DMAIC define and measure variation, discovering its causes and to develop efficient operational means to 

control and reduce the variation. The results achieved show that the level sigma score increase from 3,8 to 4,1 sigma which 
saved the cost from 25-40% cost of poor quality to 15-25% cost of poor quality. 

Keywords : Crank, Defect, Hospital Bed, Six Sigma Method 
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Abstract. Multi-response optimization of sewing process are carried out using Taguchi and Desirability Function Analysis 

(DFA). The type of fabric weight studied was for mediumweight level fabric with sewing process parameters such as stitch 

density, upper thread tension and needle size and the responses assessed were seam pucker, seam strength and cycle time 
were selected for this research. Orthogonal Array (OA) L9 is used to conduct experiments on this research. The percentage 

contribution from the seam quality was obtained using analysis of variance (ANOVA). The experimental results showed 

that the fabric weight, the stitch density and needle size contributed greatly to the overall response. Finally, confirmation 

experiment verified that the Taguchi method was successful in optimizing sewing parameters of each response.  

 

Keywords : Taguchi, Desirability Function Analysis, Garments, Seam Pucker, Seam Strength, Cycle Time. 
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Abstract. Vocational education has an important role in providing skilled workers for the industry. Therefore, the quality 

of higher vocational educations shall be a concern. The quality characteristics of higher vocational education is different 

from the university. However, there was only a little number of research providing the method to measure the higher 

vocational education service quality. This research proposed a method to measure the service quality of vocational higher 

education based on combination of SERVQUAL and KANO. A case study was carried out in Politeknik ATMI Surakarta 
which involved 300 students as the respondents. The result of the case study indicates negative gaps in all of the 

SERVQUAL dimensions. Based on KANO analysis, the requirement attributes were classified into 3 attractive, 1 indifferent 

and 20 one dimensional. Utilizing the combination of these methods do not only provide a service quality measurement tool 

for the higher vocational education but also help the management to conduct the continuous improvement effort. 

Keywords: KANO, SERVQUAL, Higher Vocational Education. 
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Abstract. Demand level of fossil energy as fuel is high, especially in production of cement. Process of kiln to be clincker 

needs 450 grams of coal to produce 900 grams of cement. However, with the scarcity of coal supply, the price of coal is 

increasingly expensive, as well as environmental impacts of coal usage that need to be reduced. Various alternative energy 

have begun to be developed as an alternative energy for coal substitution, including rice husk, coconut fiber, and energy 

from municipal waste which is processed into Refuse Derived Fuel (RDF). The purpose of this study is to identify the quality 

and quantity of RDF requirements that eligible to be an alternative energy source for coal replacement in PT. Semen 

Indonesia. The RDF quality would be analyzed by Quality Function Deployment (QFD) method, while quantity of MSW 

toward RDF production would be analyzed by modelling and simulation of dynamic system on Ventana Simulation 

(Vensim) software. Based on qualitative data analysis, the quality of RDF could be improved by decrease water content of 

RDF, setting temperature of dryer optimally, decrease impurities, and pre-production treatment. Quantitative data analysis 

shown that unprocessed MSW would cause increasingly of landfills area until 4 acres per years. However, if waste 

processing machine with capacity 240 tons/day was installed in final disposal sites, it will be decrease the need of landfill  

area 2.4 tons/year. This scenario also produces profit 7 billion per years. 

Keywords: Refuse Derived Fuel (RDF), Quality Function Deployment (QFD), Dynamic System, Simulation. 
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Abstract. This research attempts to investigate the applicability of the technology acceptance model (TAM) in the 

Indonesian small and medium-sized enterprise (SME) context and to extend TAM by incorporating age, gender and 
educational level as three moderating factors. We developed a model to test the relationship between theoretical constructs 

spanning technological and the moderator influence process and their impact on the adoption of the government's program 

called UMKM Go Digital. Using a survey sample collected from 253 SME's owners on a voluntary basis. The study sought 

empirical support for testing the basic structure of TAM and also empirically examined an extended TAM with those 
moderators on the model's core relationships.  

The results of the research indicate that perceived usefulness and perceived ease of use influence attitude towards use, which 

in turn influences the intention to participate in the program. Our findings also emphasize that most of the key relationships 

in the model are moderated. Specifically, educational level moderates all the influences of UMKM Go Digital's usefulness 
and ease of use on attitudes and intention to use. However, age and gender only moderate the influence of ease of use on 

attitudes.  

The results confirm that in this program adoption context, the extended model of TAM could be applied and should increase 

its prediction and explanation power. Implications for the government and practice of these findings are discussed. 

Keyword : Technology Acceptance Model, moderating factor, UMKM Go Digital small and medium-sized enterprise, 

technology adoption 
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