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Welcome message from the President of RUS 
 

Rajamangala University of Technology Suvarnabhumi 

or RUS is the host of the 1st RUSiCON and the 7th ISFT 2018. 

Our students, faculty, alumni, administrators, and staff stand out 

for their commitment to academic excellence, diversity, and 

creative innovation. We would like to welcome more 80 

participants from 10 countries to Bangkok, Thailand.    
 

The International Symposium on the Fusion of the Science 

and Technologies or ISFT was established on 2012 by the former 

dean of engineering (Assoc. Prof. Napat Watjanatepin) of RUS 

and a former dean of engineering of GNU (Prof. Dr. Hanshik 

Chung). Until now, the strong cooperative on the research and 

academic was showed by the seven years of the long story of ISFT conference at Korea, 

Thailand and India.  ISFT 2018 and the 1st RUSiCON is the joint conference between Korea 

and Thailand.  I would like to express appreciate on to Prof. Dr. Hanshik Chung, from 

Gyeongsang National University of Korea and Dr. Chulsu Kim the CEO of KTENG, Korea who 

supported and make the conference between the RUSiCON and ISFT possible. 
 

RUS is reimagining what it is to be a university in the 21st century: pioneering research, 

outstanding teaching, and a presence across the global that move to the international, 

interconnected perspective so necessary in our modern world. 
 

I welcome you to join with the academic activities and culture activities at the ISFT 2018 

and the 1st RUSiCON. We hope this time will be a fantastic opportunities of your time in RUS 

and also in Bangkok, Thailand.   
 

Lastly, I would like to bless all of you comeback home by comfortable and safe.  

 

 

Asst. Prof. Paisal Burinwattana 
President of RUS, Thailand 

Honorary Chairman of ISFT 2018 
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Message from the Organizing Chairman 
 

Welcome to 1st RUSiCON and ISFT2018 

I would like to welcome all of you to the 1st Rajamangala 

University of Technology Suvarnabhumi International Conference, 

and the 7th International Symposium on the Fusion of the Science 

and Technologies or ISFT2018 which is held in Bangkok, Thailand 

from the 16 to 20 of December, 2018.  

First of all, I would like to express appreciate on to Asst. Prof. 

Paisal Burinwattana the president of RUS of Thailand, Prof. Dr. 

Hanshik Chung, from Gyeongsang National University of Korea 

and Dr. Chulsu Kim the CEO of KTENG, Korea who helped make 

the joint conference between the  RUSiCON and ISFT 2018 

possible.  

Also, to the plenary speakers, Prof. Dr. Min Soo Kim, Seoul National University, Prof. Dr. 

Shengqiang Shen, Dalian University of Technology, Prof. Dr. Ganefri, Padang State University 

of Indonesia, Prof. Dr. Hideaki Ohgaki, Kyoto University and Keynote speakers, Prof. Dr. 

Noureddine Takorabet, University de Lorraine, France, and also Prof. Dr. Naveen Kumar from 

Delhi Technological University, India who will all present wonderful speeches, you have my 

sincerest thanks and gratitude. 

Lastly, I would like to extend my thanks to all participants including professors, students, 

researchers, and everyone who helped us makes the RUSiCON and ISFT 2018 possible. 

The RUSiCON and ISFT 2018 as a cooperated international conference dealing extensively 

with machinery and energy, civil engineering and architecture, agricultural technology, 

electrical engineering, and so on, has exchanged and shared groundbreaking research about the 

fusion of science & technology with influential experts from countries all over the world.  

Also, the RUSiCON and ISFT have provided each country with the opportunity for 

interchanging the ideas and subjects of interest about the fusion of science & technology from 

passionate announcements and debates by each territory's experts. These countries include 

Poland, France, South Korea, China, India, Thailand, Singapore, Myanmar, Indonesia, Japan, 

Bangladesh, Vietnam, etc. 

Following this significant movement, the ISFT 2018 offers the opportunity to exchange a broad 

range of expertise for the fusion of science and technology to many categories of industrial 

experts, technicians, and scientists. All of this is being done as they are breaking the limits of 

existing scientific technologies as well as developing new technology for the new territories that 

go with them. These are all based on the creative and innovative ideas from scientists and 

technicians from all over the world. 
 

Bangkok is the best city in the world and it is the capital city of Thailand, Bangkok is the most 

popular City For International Tourists In 2017,   CNN give Bangkok are the World's best 

cuisine, the real cities have longest names in the world, the best little movie poster shop in the 

East, best all-night food counter, the market to end all markets with the perfect of the fusion 

between culture, science & technology.  

Assoc. Prof. Napat Watjanatepin 
Organizing Chairman of RUSiCON and ISFT2018 

Associate Professor, Rajamangala University of Technology Suvarnabhumi, Thailand 
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Message from Honorary Chairman 
 

Congratulation on successfully hosting the 7th International 

Symposium on the Fusion of Science and Technologies (ISFT 2018) 

in Bangkok, Thailand!  I deeply appreciate Paisal Burinwatthana, the 

President of Rajamangala University of Technology Suvarnabhumi 

(RUS) for his support of this conference. ISFT 2018 would not have 

been possible without sustained efforts by Prof. Napat Watjanatepin 

and organizers. After the rigorous screening process, about 80 papers 

have been published. I look forward to this year’s in-depth 

discussion and research exchange among researchers from diverse 

disciplines. 

 

The Fourth Industrial Revolution has created the new era where traditional disciplines converge 

and diverse technologies complement each other. In this respect, ISFT 2018 is likely to play a 

critical role. A pursuit of fusion and interdisciplinary research over the last six years has become 

a foundation for the flowering of this year’s conference. The results of these multi-year efforts 

have already led to joint research and educational exchanges across countries. As a key 

conference for research cooperation in our region, ISFT 2018 will continue to encourage and 

facilitate joint research projects, visiting scholar programs, and educational exchange programs 

among students. 

 

As a result of the aforementioned efforts, I have been a visiting scholar at RUS during the year 

2018. Here, I visit various universities and companies in Thailand to promote mutual 

cooperation. Thailand has been an attractive place as a hub for international cooperation. I have 

been enjoying this year’s fruitful research activities, as well as building new friendships in 

Thailand. Thailand is a country with an enormous amount of cultural resources. During ISFT 

2018, I hope that participants will the opportunity to fully enjoy Thai culture and cuisine. 

Through such social and cultural activities, we will become friends and become important 

partners in our cooperation. 

 

I sincerely wish for the prosperous development of RUS. I again extend thanks the committee 

chairs, organizers and staff members for their efforts and time. 

 
 

Prof. Hanshik Chung 
Gyeongsang National University, Republic of Korea 

Honorary Chairman of ISFT 2018 
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Message from ISFT Korea Chairman 
 

Welcome to ISFT 2018! 

 
I would like to welcome all of you to the 7th ISFT, (International 

Symposium on the Fusion of the Science and Technologies) being 

held in Bangkok, Thailand from the 16th to the 21st of December, 

2018.  

First of all, I would like to express my appreciation to Prof. 

Hanshik Chung, from Gyeongsang National University of Korea 

and Prof. Napat Watjanatepin, RMUTSB of Thailand who helped 

make the ISFT 2018 possible.  

 

Also, I would like to extend my thanks to all participants including professors, students, 

researchers, and everyone who helped us makes the ISFT 2018 possible. 

The ISFT is an international conference dealing extensively with machinery and energy, civil 

engineering and architecture, agricultural technology, electrical engineering, and so on, and has 

exchanged and shared groundbreaking research about the fusion of science & technology with 

influential experts from countries around the world.  

 

The ISFT provides countries with opportunities to collaborate with ideas and subjects of interest 

about the fusion of science & technology from passionate announcements and debates by each 

territory's experts. These countries include America, South Korea, China, India, Thailand, 

Singapore, Malaysia, Indonesia, Japan, Bangladesh, Iran, Iraq, Vietnam, etc. Together, we 

exchange our vast knowledge while breaking the limits of existing scientific technologies as 

well as developing new technology for the new territories that go with them.  

 

I hope you enjoy the culture of Thailand and have a safe and wonderful time. 

 

Dr. Chulsu Kim 

Korea Chairman of ISFT2018 

CEO of KTENG Co., LTd. Korea 
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Location 
 
IFST 2018 will be held at seminar halls of Rajamangala University of Technology 

Suvarnabhumi (Nonthaburi campus) 7/1 Nonthaburi 1 Suan-Yai Muang Nonthaburi 11000, 

Thailand.  
 

 

 

      
 

      
                                                                                  

 
 

 
RUS_Map 

 

RUS, Building 21 
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Conference Program 

7
th 

International Symposium on the Fusion of Science & 

Technologies (ISFT 2018) 

December 16 - 20, 2018 
 

December 16
th

(Sun), 2018 ( Plenary Hall ) 

14.00 –  16.00 Conference Registration 

18.00 –  20.00 Reception (ISFT committee and plenary + keynote speaker) 
  

December 17
th

 (Mon), 2018  ( Plenary Hall ) 

08.00 –  16.00 Conference Registration   

 

09.00 –  09.30 

 

Plenary Speaker 1 

(Plenary Hall) 

“Fault Detection and Diagnosis of a Heat Pump System”  

Prof. Min Soo Kim 

Seoul National University, Republic of Korea 

 

 

09.30 – 10.00 

 

 

Plenary Speaker 2 

(Plenary Hall) 

“On the Fusion of Science and Technologies in Hybrid-

Electric Vehicles Applications”  

Prof. Noureddine Takorabet 

Université de Lorraine, GREEN, Vandoeuvre lès Nancy, 

France 

10.00 –  10.20 Coffee break 

10.30 – 11.00 Opening Ceremony + Thank you sponsor  ( Plenary Hall ) 

 

 

11.00 – 11.30 

 
Plenary Speaker 3 

(Plenary Hall) 

“Sea Water Desalination and Its Expansion - from Research 

to Engineering” 

Prof. Shengqiang Shen 
Dalian University of Technology Dalian, China 

11.30 – 12.50 Platinum sponsor presentation 

12.50 – 13.00 Lunch Time 

Technical session # 1 

Time/Room 
Science and Technology (ST) Science and Technology (ST)  Machinery and Energy (ME) 

Room 1 (21041) Room 2 (21042) Room 3 (21043) 

13.00 – 15.40 

& Coffee break 

ST003 ST004 ME001 

ST006 ST005 ME002 

ST011 ST009 ME003 

ST015 ST010 ME005 

ST019 ST012 ME006 

ST025 ST013 ME007 

ST027 ST014 ME008 

- - ME009 

Technical session # 2 
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Time/Room 
Science and Technology (ST) Science and Technology (ST) Electrical and Electronic (EE) 

Room 1 (21041) Room 2 (21042) Room 3 (21043) 

15.40 – 17.20 

 

ST001  

Special keynote speaker 1 

Prof. Dr. Neo Christopher 

CHUNG University of Warsaw 

ST017 EE004 

ST007 ST018 EE006 

ST020 ST022 EE010 

ST023 ST030 EE012 

ST040 ST029 ME004 

- - - 

Welcome Dinner 

 

 December 18
th

(Tue), 2018 ( Plenary Hall ) 

Technical session # 3 

Time/Room 

Science and Technology  

(ST) 

Agricultural and Technology 

(AT) 

Civil and Architecture 

 (CA)  

Room 1 (21041) Room 2 (21042) Room 3 (21043) 

09.00 – 10.00  

ST016 AT001 CA001 

ST024 AT003 CA002 

ST026 - CA006 

10.00 – 10.15 Coffee break 

Plenary Session ( Plenary Hall ) 

10.15 – 10.45 

 

 

 

Plenary Speaker 4 

(Plenary Hall) 

“Development of Entrepreneurship Pedagogy Learning Media with 

Product- Based Learning Approach in Vocational Higher 

Educational”  

Prof. H. Ganefri 

Universitas Negeri Padang, Padang, Indonesia 

 

10.45 – 11.15 

 

 
Plenary Speaker 5 

(Plenary Hall) 

“Before and After Study on Renewable Energy Installation in        

Rural Community in Sarawak” 

Prof. Hideaki Ohgaki  

Institute of Advanced Energy, Kyoto University, Uji, Japan 

11.15 – 11.45 

 
 

Plenary Speaker 6 

(Plenary Hall) 

“Methanol Economy – Opportunities & Challenges for India ” 

Prof. Naveen Kumar 

 Delhi Technological University, India 

11.45 – 12.45 Lunch Time 

Technical session # 4  

Time/Room 
Machinery and 

Energy (ME) 
Material and Social Science (SS) 

Electrical and 

Electronic (EE) 
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Industry (MI) 

Room 1 (21041) Room 2 (21042) Room 3 (21043) Plenary hall  

12.45 -14.25 

ME010 MI001 SS001 EE016 

ME012 MI004 SS003 EE017 

ME013 MI005 SS005 EE018 

ME015 MI006 - EE019 

 - - EE015 

14.25 -14.40 Coffee break 

Poster session 

Time/Room Poster presenting area on the 4th floor 

 

14.25 – 15.25 

 

AT002   CA003  CA004 CA005  CA007  EE001 EE002  EE003  EE005  EE007  

EE008   EE009   EE011  EE013  ME011 ME014 MI002 MI003  MI007  SS004    

(Please stand at your poster and present to the referee) 

 

13.30- 16.00 
Room 4 (21044) Room2 (21045) 

Business Session A 

KTENG 

Business Session B 

KTENG 
16.00 – 17.00 Closing Ceremony and Conference Award Session 

 
 

December 19
th 

(Wed), 2018  
Time Program 

08.30  Departure from the Richmond stylist hotel  

09.00 – 12.00 Technical Tour “Research and innovation of the EGAT ” 

12.00 – 13.30 Lunch Time  

14.30 Arrive to the hotel  
  

December 20
th 

(Thu), 2018 

08.00 – 09.00  Check out 

09.00 – 11.30 ISFT Committee meeting 

09.00 – 19.00 Tour / Return to Country or Individual Sightseeing in Bangkok 
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Business session program 
For Renewable Energy, Automation, Refrigeration                                         

and Air-Conditioning System 
 

Date  : 18th December 2018, Tuesday 

Venue  : RUS, Nonthaburi, Thailand 

Business Session : 1:30 PM – 4:00 PM  

                                        Introduction to Educational Curriculum from Korea 

                                      Renewable Energy and Refrigeration & Air-Conditioning System 

Organizer : GIC (from Thailand), KTENG (from Korea) 

Gift Event          :               Provided by GIC: Mini Bag (Pauchi) 

Provided by KTENG:  

1. USB (16GB): Including drawing P-h diagram and Psy-Chart software 

2. International Educational Textbook 

 

Time 
Business Session A 

Introduction to Renewable 

Energy System 

Business Session B 
Introduction to Refrigeration and 

Air-Conditioning System 

13:30 – 14:00 
Introduction to corporation GIC 

and KTENG 
Introduction  to corporation GIC and 

KTENG 

 

14:00 – 14:30 

Educational Curriculum for 

Renewable Energy System 

Educational Curriculum for 

Refrigeration and Air-Conditioning 

System 

 

 

 

 

14:30 – 15:30 

Operating the solar power 

generation system 

1. Demonstration to real wire 

connection for solar power 

generation 

2. Explanation to way using 

educational equipment and 

textbook 

3. How to way educational videos 

and animation contents 

Operating the Refrigeration and Air-

Conditioning system 

1. Demonstration to temperature 

and pressure auto control 

2. Explanation to way using 

educational equipment and 

textbook 

3. How to way educational videos 

and animation contents 

 

15:30 – 16:00     Discussion and Q&A Discussion and Q&A 

We will give the goods to those who attend 
 

Contract Office  No. Line  Email 

Ekawut ermsukskulchai +66 2 615 4577 +66(0)8-1697-5678 eddie@gic.co.th     

Yunjae Ju   +82 31 713-5373 +82 10 7152 4403 overseas@kteng.com 

       

Organised by:                          

 

mailto:overseas@kteng.com
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Venue 
 
Rajamangala University of Technology Suvarnabhumi (Nonthaburi campus)  
7/1 Nonthaburi 1 Suan-Yai Muang Nonthaburi 11000, Thailand.  

 

 

Presenter Tool Kit 
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Oral Presentations Instruction 

1.  Get opportunity of meeting the Chair of your session before the session starts to inform 

him/her of the correct pronunciation of your name, to request any special presentation 
facilities, and to listen to the useful instructions, etc. 

2.  Only electronic projection facilities will be provided. You must transfer your presentation 

from USB memory stick to the computer to be used for projection in advance (ie, during the 

break) before your session starts. A projection technician will be available to help with this 
task.   

3.  If you require using your own computer, please inform the projection technician in the room 

of your presentation in advance and make sure that your computer matches the projection 
facilities. 

4.  Use the most recent version of PowerPoint available to you. The computers to be used for 

presentation will be PC’s loaded with the Microsoft Windows operating system. You 

should check your presentation on a PC before you leave for the conference to ensure 
compatibility of special characters (bullets, symbols, non-English characters etc.). 

5.  It is your responsibility as an author to ensure your presentation will accurately display. 

Make sure that there is no problem with special fonts from your language. 

6.  In general, only 20 minutes, inclusive of questions and discussion, are available for a 

standard oral presentation. Duration for Plenary papers and papers in the Special Invited 
sessions may be different as being announced in the Program.  

7.  For more information or if you need any assistant, please feel free to contact the help desk. 

It should be noted that if the oral presentation is not completely fulfilled, the paper will 

be automatically withdrawn from appearing in the conference proceedings. 
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Plenary Speaker I 

 
  

 

 

 

 

 

Prof. Min Soo Kim 

Seoul National University, Republic of Korea 

 
 

 
 

Title: Fault Detection and Diagnosis of a Heat Pump System 

 
Abstract: To overcome the environmental issues such as global warming, efficient heat pump 

operation for heating, ventilation and air-conditioning (HVAC) is required. Besides, the life 

span of the heat pump system is important to save the cost for the installation and the 

maintenance. For high operating efficiency and the extended life of the heat pump system, fault 

detection and diagnosis is significant during the heat pump operation. If the type of the faults is 

well classified, not only detecting accuracy but also the cost for the fault detection are positively 

improved. The best solution is that fault detection is conducted with limited sensor information. 

Through the theoretical analysis of the heat pump system, improved accuracy of the fault 

detection and minimized number of required sensors are expected. Among the various faults of 

the heat pump system, refrigerant leakage and frost accumulation are the most frequent faults. In 

this study, the conventional detection methods for these two main faults are introduced. 

Furthermore, the novel detection methods for the faults are proposed and investigated in this 

research. The refrigerant charge amount is predicted from the analysis of liquid refrigerant 

amount in the condenser. The accuracy of the charge prediction is high with RMS error of 3.7%. 

By considering the variables of the heat pump system, crucial factors affecting the frost 

accumulation are analysed. Defrosting time of the system is presented through this analysis. 
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Plenary Speaker II 

 
                 
 

 

 

Prof. Noureddine Takorabet  

Université de Lorraine, GREEN, Vandoeuvre lès Nancy, 

France 
 

 

 

 

 

Title:  On the Fusion of Science and Technologies in Hybrid-Electric Vehicles 

Applications  

 
Abstract: Hybrid vehicle is currently a topic of high interest because it stands for a suitable 

short-term solution towards zero emission vehicles. All car manufacturers and scientists are 

focusing their efforts in order to improve the performances of this technology with a reasonable 

cost. The scientists are merging their knowledge and working in strong collaboration to reach 

this common goal. The drivetrain is one of the most important parts in the vehicle that allows 

reducing carbon emission. It needs a real mix of expertise on many electrical and mechanical 

components. The batteries energy density is growing thanks to the efforts of material scientists 

who define new chemical components that increase their storage capacity. The advances in 

electric machines topologies permit new architectures and features. Nowadays, a real advance is 

gained in terms of modelling and optimization of electric machines. A strong knowledge on 

electromagnetic and thermal modelling allow a good precision in performance prediction even 

for nonconventional machines. The progress in numerical resources makes it possible to use 

more and more mathematics and optimization algorithms. Theses latter allow to find optimal 

design of the machine that improves the efficiency by maintaining a reasonable cost of materials 

and process. The new advances in power electronics and control strategies lead to optimize 

electric drives with minimum components and sensors. Mechanical sensorless control as well as 

current sensorless control methods are applied to the electric drive in EV and HEV with the aim 

of cost saving without degrading performances.  

This paper presents some aspects of these advances based on the experience of 

researchers working together on new projects involving hybrid cars. Three-dimensional (3D) 

finite element modelling of claw-pole machines with a strong reduction of CPU time, is 

developed in order to optimize the shape of the claws. Current sensorless control using an 

Extended Kalman filter and a nonlinear observer is developed to perform the control of the 

electric drive. New results and advances will be presented.  
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Plenary Speaker III 
 

                 
 

 

Prof. Shengqiang Shen 

School of Energy and Power Engineering, Dalian 

University of Technology, China 
 

 

 

 

Title:  Sea Water Desalination and Its Expansion - from Research to Engineering 
 

Abstract: With the development of economic, the enhancement of living standard, the 

urbanization process and the environment pollution, the sea water desalination gets more and 

more important in water supply. From the Emerging Science and Technology Trends: 2016-

2045, A Synthesis of Leading Forecasts by the Office of the Deputy Assistant Secretary of the 

Army, USA, in 2045, more than 40% of the world's population will be faced with water 

shortage. The only way to solve all these problems is technology. Sea water technology is put on 

the top of it. An important duty facing us is to develop high efficiency desalination technology 

and expand its application in engineering. 

This speech introduced the technology development and engineering practice completed by 

Dalian University of Technology. These technologies include condensation heat transfer and 

flow in horizontal tube, evaporation of falling film on horizontal tube, the simulation and design 

of steam ejector (thermal vapor compressor), the evaporative condenser, the optimization of 

MEE desalination plant, etc. These technologies could also be used in high salinity wastewater 

treatment. Some engineering applications are also introduced, including the power-water 

cogeneration, the high load water heat desalination, the nuclear desalination, etc. 
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Plenary Speaker IV 
 

  

 

 

 

Prof. H. Ganefri  

Universitas Negeri Padang, Padang, Indonesia  

 

 

 

 

Title: Development of Entrepreneurship Pedagogy Learning Media with 

Product- Based Learning Approach in Vocational Higher Educational 

 
Abstract: This study aims to produce entrepreneurship pedagogy learning media with a valid, 

practical and effective product-based learning approach in vocational higher education. The 

research model used was ADDIE development model since the research type was research and 

development methods (Research and Development / R & D). Research subjects were vocational 

education students who took entrepreneurship courses. The data is primary data which was 

provided by expert lecturers and students. Instruments for data collection were in the form of 

questionnaires. Techniques of descriptive data analysis were to describe validity, practicality 

and effectiveness of entrepreneurship pedagogy learning media with a product-based learning 

approach. The results obtained from this development research are as follows: (1) The media for 

entrepreneurship pedagogy learning with a product-based learning approach is a valid, practical 

and effective learning media; (2) The resulted entrepreneurship pedagogy learning media by 

product-based learning approach is formulated in the form of syntax or learning stages for each 

meeting consisting of; Syntax 1: formulation of learning outcomes, Syntax 2:understanding of 

the concept of lecture material, Syntax 3: summative evaluation, Syntax 4: design of project 

assignments, Syntax 5: designing a business design and product, Syntax 6: product marketing, 

Syntax 7: evaluating the process and reporting of project assignments, Syntax 8: summative 

evaluation; (3) The media for entrepreneurship pedagogy learning with a product-based learning 

approach can be seen that the learning media meets the content aspect with a validity value of 

0.83. Whereas for the results of the practicality test of the learning media by the lecturer with an 

average percentage is 85.12% with the practical category and student response with an average 

percentage of assessment of 81.86% with the practical category. Furthermore, the result of the 

evaluation of learning by giving a pretest with an average value was 60.74 and posttest with an 

average value was 83.62. Based on the findings of this study, it was concluded that the media 

for entrepreneurship pedagogy learning with this product-based learning approach was valid, 

practical and effective to be used as a learning media in entrepreneurship courses. 
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Plenary Speaker V 
 

 

 

 

Prof. Hideaki Ohgaki  

Institute of Advanced Energy, Kyoto University,  

Uji, Japan  
 

 

 

 

 

Title: Before and After Study on Renewable Energy Installation in Rural 

Community in Sarawak 
 

Change in the quality of life (QOL) before and after the installation of rural villages has been 

studied in Sarawak, Malaysia since 2016. We have installed solar home system (SHS) in 

Kampung Sungai Merah village in 2017. On the other hand, the state power company, 

Sarawak Energy Berhad (SEB), has extended their grid line to Menagkin village in 2017. 

Interview based study has been carried out these two villages in 2018. The result of the 

survey on QOL shows that the SHS gives a positive impact on the social relations and saves 

the fuel cost. On the contrary, the grid extension gives negative impacts on the satisfaction 

level and income. This would be explained the high cost of the grid electricity. We should 

note that these observations are short term impacts of the SHS and grid installation. We will 

keep monitoring the villagers’ QOLs. Also we will study in the different electrification 

schemes and countries, Myanmar and Cambodia. The project outcome will contribute to 

establishing the methodology of renewable energy implementation and to the social 

acceptance of renewable energy.  
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Plenary Speaker VI 
 

 

 

 

 

 

Prof. Naveen Kumar 

 Delhi Technological University, India 
 

 

 

 

 

 

Title:  Methanol Economy – Opportunities & Challenges for India 
 

The energy is the driver in the economic development of any country. It is expected that the 

developing countries like India will account for 25% rise in global energy demand by 2040 due 

to increase in the per capita income and rapid industrialization. India does not have sufficient oil 

reserves and importing nearly 87% of its crude oil requirement which is a major burden on 

Indian exchequer. The perturbations in the crude oil price, sanctions on Iran (India’s major oil 

exporter) and adverse environmental impacts from fossil fuel usage are some of the concern for 

Government of India. Methanol can play an important role in containing the rising imports and 

improve the energy security of India. Methanol is a single carbon compound and can be 

produced from coal, natural gas and biomass. Since coal and natural gas are non-renewable, the 

researchers are working with other resources for producing methanol. The syngas produced 

from the gasification of biomass can be converted into methanol. Moreover, other interesting 

method for the production of methanol is capturing of carbon dioxide from industries and power 

plants into water by an electrochemical process and converting it into methanol. The electricity 

for the process can come from renewable energy sources such as wind, solar, hydro, geothermal 

etc. This method solves the twin problems of carbon emissions from industries and use of fossil 

fuels.  

The properties of methanol are conducive for use in gasoline engines since it has high octane 

number and flame speed. Also, as it burns better, the overall engine exhaust emissions are lower. 

Methanol can also be used as cooking fuel in rural areas which are still dependent upon wood. 

Fuel cells can be made to run on methanol wherein the methanol is reformed on-board for 

production of hydrogen and carbon dioxide. India as a developing country can switch to 

methanol economy wherein methanol can solve its requirement of fuel for transportation sector, 

for domestic cooking and lastly as a raw material for various chemicals production. 
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December 17, 2018, 13:00 – 15:20 

Science and Technology  
 

Time 

 

Code 

 Science and Technology 

Room 1  

Session chair : Prof.Hanshik Chung 

13:00 – 13:20 

 

ST003 

Comparative Study on Magnetically Modified Peanut Hulls of Red - and White - Seeded 

Varieties for the Colour Removal of Methylene Blue 

Ohn Ohn Soe1, Lat Lat Aung2 

13:20 – 13:40 ST006 

Evaluation of Non-condensable Gases from a Multi-Stage Flash Seawater Desalination 

Kwang-Woon Jeong1, Jeong-tae kim2, Yong-Ho Park3, Chulsu Kim4, Hyomin Jeong5, Hanshik 

Chung6 Soon-Ho Choi7* 

13:40 – 14:00 ST011 

Transient Analysis of Natural Convection around a pair of square cylinders inside a 

Trapezium Enclosure 

Devanshu Jain1, Mukul Tomar2 

14:00 – 14:20 ST015 

The Effect of Layers of Corn Husks and Fiber Extraction Methods on Yields and Physical 

Properties of Corn Husk Fibers 

Walapa Tamthong1, Suteeluk Kraisuwan2, and Kajijarus Piromthamsiri3 

14:20 – 14:40 ST019 
Thermal Analysis of a Cast Iron Piston using Finite Element Method 

Abhiroop Dey1, Lalit Kumar Choudhary2 

14:40 – 15:00 ST025 

Estimation of Total Phenolic Content, In-vitro Antioxidant and Anti-tumor Activities of 

Flowers of Boscia variabilis (Kurz) Collett&Hrmsl 

 san san aye1, zin thu khine2 , ni ni than3 

 

15:00 – 15:20 ST027 
Heat conduction analysis with non-conformal interface using clipping algorithm 

Hyeonkyun Lee1, Juhee Lee2 

 
ST003 

Comparative Study on Magnetically Modified Peanut Hulls of Red - and White - Seeded 

Varieties for the Colour Removal of Methylene Blue 

Ohn Ohn Soe1, Lat Lat Aung2 

1Education, Loikaw University, Loikaw, Myanmar 
2Education, Yangon Technological University, Yangon, Myanmar 

1drohnohnsoe@gmail.com , 2lattlatta@gmial.com 

 
ABSTRACT: Magnetically responsive nanocomposite materials, prepared by medication of diamagnetic 

materials by magnetic fluids (ferrofluids) have already found many important applications in various areas 

of biosciences, medicine, biotechnology, environmental technology etc.  In this study the colour removal 
efficiencies of magnetically modified peanuts hulls of red- and white - seeded varieties were investigated 

using methylene blue as model dye pollutant. From EDXRF analysis, the calcium and iron were observed 

as main components in magnetic peanuts hulls (white-seeded variety) MPH (W) whereas manganese and 

iron were observed in magnetic peanuts hulls (red- seeded variety)  MPH(R). FT IR spectral data showed 

the presence of ionizable groups such as carboxyl, carbonyl, and hydroxyl which can involve in biosorption 

process of both magnetic peanuts hulls. SEM micrographs of these biosorbents indicated the porous nature 
of the surface. The optimum conditions for removal of methylene blue (a cationic dye) by prepared MPH 

mailto:1drohnohnsoe@gmail.com
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(R) and MPH (W) were studied in terms of contact time, concentration of methylene blue, dosage of 
sorbents, pH, stirring speed and temperature. Higher colour removal of methylene blue was obtained by 

MPH(R) (97.55% ) compared to that of MPH(W) (96.86% ) after contact time of 120 min at pH 7 and 30℃ 
 The results clearly demonstrate that waste peanut hull after magnetic modification, can be considered as a 

very promising low-cost material for removal of cationic  dyes. 

 

Keywords: ferrofluids, magnetic peanut hulls, methylene blue, biosorbents colour 

removal efficiency 

 

 

ST006 

Evaluation of Non-condensable Gases from a Multi-Stage Flash Seawater Desalination 

Kwang-Woon Jeong1, Jeong-tae kim2, Yong-Ho Park3, Chulsu Kim4, Hyomin Jeong5, 

Hanshik Chung6 Soon-Ho Choi7* 

1,2DSME Co. Ltd.,  Geoje City, Republic of Korea  
3Dept. of Energy and Mech. Eng., KOJE College, Geoje City, Republic of Korea,  

4 KTENG Co., Ltd, Korea  
5,6,7Dept. of Energy and Mech. Eng., Institute of Marine Industry, Gyeongsang National University, 

Tongyeong City, Republic of Korea 
1kwjeong@dsme.co.kr , 2jtkim9@dsme.co.kr, 3yhpark@koje.ac.kr, 4kteng@kteng.com, 

5hmjeong@gnu.ac.kr, 6hschung@gnu.ac.kr, 7*soonho-choi@daum.net 

 
ABSTRACT: Now days, the market of the seawater desalination has been converted into the reverse 

osmosis (RO) process but the thermal-type seawater desalination process cannot be ignored due largely to 
the installed plants in the region of Middle East. Multi-stage flash (MSF) and multi effect distillation 

(MED) of thermal-type seawater desalination systems are operated in a vacuum pressure for efficient usage 

of heating energy. Most of the evaporator under vacuums a steam ejector or a vacuum pump is used in the 
thermal-type seawater desalination plant. It is very important to evaluate released non-condensable gases 

(NCG) in an evaporation process for properly design of vacuum system must needs. Because of all liquids 

contain small amount of gaseous component and it is dependent on the pressure and temperature of the 
amount of gases dissolved. In this investigation, the released non-condensable gases in the MSF seawater 

desalination plant were calculated under the assumption that the dissolved gases are completely 

proportional evaporation rate of seawater. As results of study showed and knew that the NCG releasing 
rate reduced as the stage getting downstream and it was proportional to the freshwater production. 

 

Keywords: Evaporating Process, Heat Transfer Coefficient, Non-condensable Gas, Seawater 
Desalination, Vacuum Pressure  

 

 

ST011 

Transient Analysis of Natural Convection around a pair of square cylinders inside a 

Trapezium Enclosure  

Devanshu Jain1, Mukul Tomar2 

1,2CASRAE, Delhi Technological University, New Delhi, India 
1devanshujn@gmail.com, 2mukultomar007@gmail.com 

 

ABSTRACT: Heat exchangers are used in many areas of engineering like refrigeration, air-

conditioning, chemical reactors, boilers, turbines and in aeronautical vehicles. Improvements in 
efficiency of these applications can save a lot of capital, volume, and material. Thus, continuous research 

is being carried out in this field to increase the efficiency of heat exchangers. This paper talks about the 

effect of natural convection between exterior solid wall surfaces and the neighboring air inside the 

http://mail2.daum.net/hanmail/mail/MailComposeFrame.daum?TO=kwjeong@dsme.co.kr
mailto:jtkim9@dsme.co.kr
mailto:yhpark@koje.ac.kr
mailto:kteng@kteng.com
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enclosure. Natural convection is widely used as the mode of heat transfer in transmission lines, 
refrigerating coils, pipes and other business-like situations in daily life. Maximum heat exchange regions 

are determined so that the objective of effective heat transfer can be achieved which helps the heat 

exchangers to work efficiently at every condition. A transient state 2-D numerical investigation is 
conveyed for air as an enclosed fluid. The Rayleigh number is varied in the range of 103 to 106 and the 

results are summarized in a relative manner. The value of the Prandtl number is kept constant i.e. 0.71 

corresponding to that of the air. The consequence of the location of the two squares and the outcome of 
the variation of Rayleigh number is computed with the help of analogous streamlines and temperature 

distribution.  
 

Keywords: natural convection, square, trapezium 
 

ST015 

The Effect of Layers of Corn Husks and Fiber Extraction Methods on Yields and 

Physical Properties of Corn Husk Fibers 

Walapa Tamthong1, Suteeluk Kraisuwan2, Kajijarus Piromthamsiri3 

1,2,3Department of Home Economics, Faculty of Agricultural, Kasetsart University, Bangkok, Thailand  
1agrwpt@ku.ac.th, 2agrsuk@ku.ac.th, 3agrkap@ku.ac.th 

 

ABSTRACT: The objective of this research was to study the effects of layers of corn husks and fiber 

extraction methods on yields and physical properties of sweet corn, ATS 12, husk fibers.  Two layers of 
corn husks: outer and inner corn husks and six fiber extraction methods: 2.5 g/l sodium hydroxide, 5.0 g/l 

sodium hydroxide, 2.5 g/l sodium hydroxide and 0.5% cellulase enzyme, 2.5 g/l sodium hydroxide and 

1.0% cellulase enzyme, 5.0 g/l sodium hydroxide and 0.5% cellulase enzyme, and 5.0 g/l sodium 
hydroxide and 1.0% cellulase enzyme were utilized.  The long thick stands of corn husk used in these 

experiments were extracted from dried corn husks by water retting process.  The experimental design used 

was 2  6 factorial experiments in randomized complete block design.  The yields and physical properties: 
lengths, fineness, and crimps of corn husk fibers were analyzed by mean, standard deviation, two-way 

analysis of variance and Duncan's multiple range test.  The results showed that the fiber yields obtained 

were between 15.82-25.74 percent of the corn husks. The inner corn husks had higher fiber yield than 

outer corn husks (p  .01).  The fiber extraction methods and interaction between the layers of corn husks 

and the fiber extraction methods significantly affected fiber yield (p  .01 and p  .05). The fiber lengths 

were between 155.38-181.75 millimeter.  The fibers extracted from the outer corn husks had higher length 

than inner corn husks (p  .01).  The fiber extraction method significantly affected fiber length (p  .01).  

The fiber fineness were between 15.01-24.00 tex.  The fibers extracted from the outer corn husks had 

higher fineness than inner corn husks (p  .01).  The fiber extraction methods significantly affected fiber 

fineness (p  .01).  The fiber crimps were between 21.01-37.43 percent.  The fiber extraction methods and 

interaction between the layers of corn husks and the fiber extraction method affected fiber crimps (p  .01 

and p  .05). However interaction between the layers of corn husks and the fiber extraction methods did 
not affected fiber lengths and fiber fineness.  Moreover the layers of corn husks did not affected fiber 

crimps. 

Keywords: corn husk fibers, fiber extraction, physical properties 

 

ST019 

Thermal Analysis of a Cast Iron Piston using Finite Element Method 

Abhiroop Dey1, Lalit Kumar Choudhary2 

1,2CASRAE, Delhi Technological University, New Delhi, India 
1abhiroopdey@gmail.com, 2lcdtume@gmail.com 

 
ABSTRACT: Internal Combustion Engines play a key role in the flourishing automotive industry. The 

I.C. Engine involves the combustion of fuel in a combustion chamber; this energy from it is transmitted to 

a rotating crankshaft through a reciprocating piston. The piston is manufactured from a variety of 
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materials like Cast Iron, Cast Steel and other alloys. It relays the impact of the explosion caused during the 
combustion of air-fuel mixture inside the combustion chamber, to the crankshaft through a connecting rod. 

During this process, the piston has to undergo immense stresses of the continuous explosions at extreme 

temperatures of around 700°C. A piston must, thus, be able to handle these stresses that it undergoes 
inside the combustion chamber without developing fractures or failures. This paper focuses on the thermal 

analysis of a piston manufactured from Cast Iron using Finite Element Method (FEM) and compares the 

results of the analysis with another piston made out of hypereutectic Aluminum-Silicon alloy. The piston 
is modeled on SolidWorks v17 and for the study of the piston, ANSYS is used. The results obtained are 

then compared and conclusion is drawn. 

 

Keywords: finite element method, piston, hypereutectic. 

 

ST025 

Estimation of Total Phenolic Content, In-vitro Antioxidant and Anti-tumor Activities of 

Flowers of Boscia variabilis (Kurz) Collett&Hrmsl 

San san aye1, Zin thu khine2 , Ni ni than3 

1Department of Chemistry,Myingyan Degree College, Mandalay Region, Myanmar 
2,3Department of Chemistry, University of Yangon, Yangon Region, Myanmar  

1dr.sansanaye9@gmail.com, 2zinthu08@gmail.com, 3drnnthan@gmail.com 

 
ABSTRACT: Tumor and cancer are the major causes of death all over the world. Bioassay offers special 

advantages to know about the biological activity of plant extracts and provide information to isolate active 

compounds which is a preliminary key step for drug discovery system. Several bioassays such as total 
phenolic content, antioxidant and anti-tumor activities were determined. Acute toxicity of 70 % ethanol 

and watery extracts of the flowers were also evaluated by the method of OECD guidelines. The main aim 

of the present research is to evaluate the biological properties of B.variabilis flowers. Total phenolic 
contents were studied using a spectrophotometric technique, based on the Folin-Ciocalteu reagent and 

calculated as gallic acid equivalents. B.variabilis flowers of ethanol and water were found to contain 17.54 

and 13.44 µg/mg gallic acid equivalent of total phenol. In-vitro antioxidant capacity of 70 % ethanol and 

watery extract was determined by DPPH assay method. The antioxidant activity of ethanol extract of 

B.variabilis possessed higher potency than watery extract. The antitumor activity of 70 % ethanol and 

watery extracts of the flowers was investigated by using Potato Crown Gall (PCG) test with 
Agrobacterium tumefaciens. Ethanol extract of B.ariabilis flowers was good in preventing the crown gall 

formation with the dose of 0.05 g/disc in-vitro potato disc assay. The anti-tumor and antioxidant activities 

of the extracts were positively associated with the total phenolic contents of the extract. In conclusion, 70 
% ethanol extracts of the flowers, possess significantly anti-tumor activity and therefore are promising 

plant drug sources for Myanmar Traditional Medicine.  

 
Keywords: Agrobacterium tumefaciens, Tumor, Potato Crown Gall,  antioxidant,total phenol  

 

ST027 

Heat conduction analysis with non-conformal interface using clipping algorithm  

Hyeonkyun Lee1, Juhee Lee2 

1Department of Mechanical Engineering, Hanyang University, 222, Wangsimni-ro, Seongdong-gu, Seoul, 

04763, Korea 
2Department of ICT and Automotive Engineering, Hoseo University, 20, Hoeo-ro 79 beon-gil, Asan-si, 

Chungcheongnam-do, 31499, Korea 

 1kk7946@hanyang.ac.kr, 2juheelee@hoseo.edu 

 
ABSTRACT: In an engineering problem including complex geometries or complex domains, it is 

possible to divide the computational domain into several simple ones. In these domains, each mesh could 

mailto:dr.sansanaye9@gmail.com
mailto:zinthu08@gmail.com
mailto:3drnnthan@gmail.com
mailto:kk7946@hanyang.ac.kr
mailto:2juheelee@hoseo.edu
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be generated independently and simply. However, the mesh points on the interface between two domains 

are not matched perfectly, and the fluxes cannot be calculated. Thus, a proper treatment for these 

interfaces is required. Practically, a similar problem is revealed in multi-phase or multi-material system. In 

order to divide the faces and become the identical face sharing between two neighbor cells, we implement 

a clipping method that can obtain geometrical information between non-conformal cells on the interface. 

The clipping method is usually used in computer science to remove the surplus portion, which is out of a 

screen. In this study, we implement the clipping algorithm to divide the overlapped cells and calculate 

geometrical information of the new face shared two cells. To validate the clipping method, the three-

dimensional heat conduction with a non-conformal interface is carried out, and our results show the 

reasonable solutions. 

 
Keywords: Clipping, Heat conduction, Finite Volume Method, Non-conformal interface  
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13:00 – 13:20 ST004 
Synthesis of Polyurethane from Glycolysis Product of PET using ZnO as Catalyst. 

Thanakon Saisema, Supaluck Kaewkampa, Wissawat Sakulsaknimitr* 

13:20 – 13:40 ST005 

GC/MS Analysis of Methyl Esters of Biodiesel Produced                                             from 

Schleichera Oleosa (Kusum Oil) 

Mukul Tomar1*, Rohan Brella2  Mohit Ojha3  

13:40 – 14:00 ST009 
Producing Biohydrogen from Wastewater Sludge 

Win Ei Ei Tun1, Thin Zar Chit2 

14:00 – 14:20 ST010 

Screening and Optimization of Wastewater Treatment by Green Algae Isolated from 

Food Industrial Wastewater 
Samart Taikhao1*, Suntara Fueangfung2 

14:20 – 14:40 ST012 
Methanol and Glycerin Recovery from Biodiesel Waste 

Mya Thet Nwe 

14:40 – 15:00 ST013 

Traceability of Silica in Various Agricultural Wasted Leave Ashes by Acid Leaching 

Method 

Ma Thin Thin Aung1, Mya Thet Nwe 2
, Hnin Wutt Yi Aung 3, Ma Kyi Pyar Aung4 

15:00 – 15:20 ST014 
Study on Chitin Extraction from Crab Shells Waste 

Ma Kyi Pya Aung1, Swe Zin Win2, Su Lin Thu3, Ma Thin Thin Aung4 

 

ST004 

Synthesis of Polyurethane from Glycolysis Product of PET using ZnO as Catalyst. 

Thanakon Saisema, Supaluck Kaewkampa, Wissawat Sakulsaknimitr* 

Faculty of Science at Sriracha, Kasetsart University, Sriracha campus, Chonburi, Thailand, 

wissawat116@gmail.com 
 

ABSTRACT: In this work, zinc oxide (ZnO) nanoparticles was applied as a solid catalyst for 

studying a glycolysis reaction of disposal PET plastic bottles. The effect of temperature, time and 

concentration of ethylene glycol and ZnO catalyst on %conversion and %yield of Bis(2-

Hydroxyethyl) terephthalate (BHET) product was investigated. Chemical structure of the product 

was confirmed by melting point, Fourier transform infrared (FTIR) and proton nuclear magnetic 

resonance (
1
H-NMR) analysis. The glycolysis product was applied with a various ratio of 

isophorone diisocyanate (IPDI) and polyethylene glycol 400 (PEG400) for a synthesis of 

polyurethane (PU). The result revealed the optimal condition for the glycolysis, which was 

conducted at 200
o
C for 2 h with the ratio of PET:EG of 1:5 in the presence of 1% catalyst by 

weight of PET to obtain the BHET about 60%yield. The addition of BHET into PU formulations 

was trend to increase their molecular weight, hardness and glass transition temperature (Tg) of 

prepared PUs. This research reveals the possibility of ZnO nanoparticles to use as the glycolysis 

catalyst and application of the glycolysis product, which is an alternative method for reducing 

plastic waste and preserving the environment. 
 

Keywords: PET, ZnO nanoparticle, Glycolysis, BHET, Polyurethane 
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ST005 

GC/MS Analysis of Methyl Esters of Biodiesel Produced 

from Schleichera Oleosa (Kusum Oil)  

Mukul Tomar*1, Rohan Brella2, Mohit Ojha3 

Centre for Advanced Studies and Research in Automotive Engineering, 
Delhi Technological University, New Delhi, India 

1mukultomar007@gmail.com, 2rohanbrella@gmail.com, 3mohit10ojha@gmail.com 
 

ABSTRACT: Due to the depletion of fossil derived fuels in the recent years the world is 

surfing with an energy crisis. The perturbation in the prices of conventional fuel has shifted 

the world focus into finding an alternative source which can create energy balance. Biodiesel 

is a potential substitute for diesel and extensive research is carried in India on production and 

utilization of biodiesel from a variety of non-edible vegetable oils. In this work biodiesel was 

produced from Kusum oil, using transesterification reaction. The kusum oil is a reliable 

source of biodiesel which has the potential to refill the partial energy demands in an eco-

friendly way. The methyl ester compositions of biodiesel produced from Kusum oil 

confirmed the presence of Methyl Icosanoate (C21H42O2), methyl hexadecanoate 

(C17H34O2) and methyl octadecenoate (C19H36O2). Their respective percentages by 

composition were 3.308%, 8.45 and 20.99 %. Otheresters found in the biodiesel were Stearic 

acid, methyl ester (C19H38O2), Behenic acid methyl ester (C23H46O2) and Heneicosanoic 

acid, methyl ester (C22H44O2). 

The profile of methyl esters in the biodiesel produced point out its reliability and viability as 

an alternate fuel source for internal combustion engines 
 

Keywords: biodiesel, kusum oil, transesterification, methyl esters, fatty acids 

 

ST009 

Producing Biohydrogen from Wastewater Sludge 

Win Ei Ei Tun1, Thin Zar Chit2 

1,2Technological University (Thanlyin), Yangon Division, Myanmar  
1wineieitun@gmail.com, 2thinzarchit29@gmail.com 

 

ABSTRACT: A laboratory scale for the fermentative production of biohydrogen is 

conducted at mesophilic temperature of 30˚C in a semi-batch operation.  Activated 

wastewater sludge from a wastewater treatment plant of brewery industry is used as a 

substrate.  This work examines the anaerobic digestion of wastewater sludge using a 

Clostridium strain isolated from the sludge as an inoculum.  The pH of the original sludge is 

6.38 and the COD for the Brewery wastewater sludge is 1664.00 mg/l.  The effect of 

pretreatment (acidification) on the production of hydrogen is examined.  The working 

volume of the test vessel (bioreactor) is 8 litre, consisting of 0.5 litre inoculums and the 

respective substrate as source of carbon.  Dark fermentation is conducted at pH levels 

ranging from 4.5 to 5.5.  Substrate to inoculum ratio is varied to 8:1, 9:1, and 10:1 in this 

experiment by adding with nutrient and without nutrient at 30˚C which is kept constant.  

Microbial population in the reaction mixture during the fermentation period of 1, 5, 10 days 

are measured by standard plate count method. Microbial growth is increased when nutrients 

added and found that more yield of hydrogen production in the fermentation.  From this 

investigation, hydrogen content is measured by reduction of copper (II) oxide and 44.4 % 

hydrogen contains in the gas mixture product.  Utilization of waste materials to produce 

biological hydrogen is found to be a feasible way and promising approach in this study. 

Keywords: wastewater sludge, biohydrogen, Clostridium, dark fermentation 
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Screening and Optimization of Wastewater Treatment by Green Algae Isolated from 

Food Industrial Wastewater  

Samart Taikhao1*,Suntara Fueangfung2 
1*Division of Science (Biology) Faculty of Science and Technology, Rajamangala University of 

Technology Suvarnabhumi, Nonthaburi 11000, Thailand 
2Division of Science (Chemistry) Faculty of Science and Technology, Rajamangala University of 

Technology Suvarnabhumi, Phra Nakhon Si Ayutthaya 13000, Thailand  
1*samart.ta@rmutsb.ac.th, 2suntara.f@rmutsb.ac.th 

 

ABSTRACT: Green algae are capable of removing nutrients such as organic carbon, nitrate 

and phosphate from wastewater. This work aimed to isolate green algae from food industrial 

wastewater in Phra Nakhon Si Ayutthata province with high wastewater treatment efficiency. 

Seventy-Six isolate of green algae were isolated from three food industrial wastewater 

samples. All green algae isolates were divided into 11 groups by morphological 

characterization. Growth and chlorophyll content under cultivated cell in Tris Acetate 

Phosphate (TAP) medium were measured in order to select the highest green algae growth. 

The results found that the green algae isolate AJ 13 showed the highest growth and the 

highest chlorophyll content. For cultivated cell in untreated wastewater, not only the isolate 

AJ 13 showed high growth and biomass, but also showed high ability to remove BOD, COD, 

nitrate and phosphate from untreated wastewater. Wastewater treatment conditions were 

optimum when the isolate AJ 13 was grown in 100 % untreated wastewater, pH 8, and 

temperature of 30 ˚C. Under these conditions, the isolate AJ 13 showed high capability to 

remove nitrate and phosphate from untreated wastewater with removal efficiency of 62.56% 

and 75.16%, respectively.  

Keywords: Green algae, Wastewater treatment, Food industrial wastewater 
 

ST012 

Methanol and Glycerin Recovery from Biodiesel Waste 

Mya Thet Nwe 

Department of Chemical Engineering, Technological University, Thanlyin, Myanmar 

myathetnwe79@gmail.com  
 

ABSTRACT: In this study, raw materials glycerin fraction had got from biodiesel 

preparation as by-product. And then, analysis of by-product glycerin fraction was made. 

Firstly, methanol was recovered from glycerin. Secondly, soap as FFAs (free fatty acids) 

from glycerin fraction was separated by using acid solvent (HCl). Thirdly, acidic condition of 

glycerin free from FFAs was neutralized by caustic (KOH) solution. And then, vacuum 

evaporation for removal of moisture and vacuum filtration for removal of salt were carried 

out. Finally, the partially purified and concentrated glycerin was bleached by using activated 

carbon and properties of glycerin were determined. Glycerin content of sample crude 

glycerin is 73.26% (by weight), chloride content is 2.47% (by weight), ash content is 0.04% 

(by weight), specific gravity is 1.207 and refractive index is 1.4625. To get commercial crude 

glycerin, glycerin content must have 88% by weight and vacuum evaporation must be 

continued efficiently. To get B.P grade glycerin, glycerin content must have 98-100% by 

weight and other compositions such as chloride, fatty acids and ester, acidity and alkalinity 

must be reduced by vacuum distillation. 
 

Keywords: glycerin, by-product, methanol, acid solvent 
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Traceability of Silica in Various Agricultural Wasted Leave Ashes by Acid Leaching 

Method 

Ma Thin Thin Aung1, Mya Thet Nwe 2, Hnin Wutt Yi Aung3, Ma Kyi Pyar Aung4 

1,2,3,4Department of Chemical Engineering, Technological University, Thanlyin ,Myanmar 
1aungthinthin3@gmail.com, 2myathetnwe79@gmail.com, 3hninwuttyi@gmail.com, 

4kyipyaraung84@gmail.com 
 

ABSTRACT: Myanmar is an agricultural country and agricultural wastes are very important 

for Myanmar’s economy. This paper trace towards production of silica from different 

agricultural wasted leave ashes (Toddy palm, Sugarcane, Bamboo) is studied. The 

methodology includes two steps such as leaching (extraction of silica), and calcination 

(formation of product). The formation of ashes was carried out by burning at 600℃ for 

2hr.Leaching with citric acid was carried out by stirring at 70℃ for 1hr. Calcination was 

carried out by burning at 800℃ for 30min.  X-Ray fluorescence (XRF), X-Ray diffraction 

(XRD), Fourier transform infrared (FTIR) and scanning electron microscopy (SEM) were 

applied for determination of crystallinity and analysis of mineral content and chemical 

bonding in extracted product silica and ashes. Silica content of products from Toddy palm 

leave ashes and Sugarcane leave ashes are (74.161%), and Bamboo leave ashes is (39%).  

Keywords: Agricultural waste, leave ashes, Leaching, Calcination, Citric Acid, Silica 

content  
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Study on Chitin Extraction from Crab Shells Waste 

Ma Kyi Pyar Aung1, Swe Zin Win2, Su Lin Thu3, Ma Thin Thin Aung4 

1,2,3,4Department of Chemical Engineering, Technological University, Thanlyin, Myanmar 
1kyipyaraung84@gmail.com, 2sweezinnwinn@gmail.com, 3sulinthu2005@gmail.com,  

4aungthinthin3@gmail.com 
 

ABSTRACT: Chitin is the second most abundant natural polymer after cellulose. It occurs 

as a component of crustacean shells, insect exoskeletons, fungal cell walls and plankton. In 

this work, chitin was extracted from crab shells waste by chemical method. It includes two 

major steps such as demineralization and deproteinization step. These two steps were crucial 

for the elimination of calcium carbonate and other minerals as well as protein which are 

present in the shells. To extract the successive chitin, the concentration of chemical 

compositions and the sequence of these two treatment steps were varied in these experiments. 

The resultant chitins were characterized and analyzed by X-ray fluorescence (XRF), X-ray 

diffraction (XRD) and Fourier transform infrared spectroscopy (FTIR). 
 

Keywords: Crab Shells Waste, Chitin, XRF, XRD, FTIR 
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Optimum Thermal Management for Permanent Magnet Synchronous Motor (PMSM) of 
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ME001 

Study on the Solar-hybrid OTEC System using R134a 

Myung-Bo Gang 1, Nam-Jin Kim2 

1,2 Department of Nuclear & Energy Engineering, Jeju National University, Jeju 63243, Korea 

1mb.gang@jejunu.ac.kr, 2jnkim@jejunu.ac.kr 

 

ABSTRACT: Ocean thermal energy conversion (OTEC) is an electric power generation method 

that utilizes temperature difference between the warm surface seawater and cold deep seawater of 

ocean, and the OTEC system has problems of low efficiency and high investment cost because 

the temperature difference between the surface and the deep sea is small, long pipe line and 

pumping cost for using cold deep water. Therefore, in this present study, the OTEC system 

combines with solar system. It evaluated the thermodynamic performance of solar-OTEC 

convergence system for the simultaneous production with electric power and desalinated water. 

The results showed that the performance of solar-hybrid OTEC system is the highest at the inflow 

fluid temperature of evaporator of 80℃, and the highest production of desalinated water is 59.01 

L/min. Also, the optimal solar collector area is 6,887㎡. The system efficiency, electric power 

and desalination production enhancement ratios were approximately 3.5, 3.5, 14.5 times higher 

than that of the base hybrid OTEC system. 
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Figure 1. Solar-hybrid OTEC system 

 

Keywords: OTEC, Solar, Hybrid, Desalinations, Seawater 
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Stochastic phenomenon of methane hydrate formation 

Min-Soo Jeon1, Nam-Jin Kim2 

1,2 Department of Nuclear & Energy Engineering, Jeju National University, Jeju 63243, Korea  

1wleotn12@daum.net,  2jnkim@jejunu.ac.kr 

ABSTRACT: Methane hydrate is a mixture of methane and water that is frozen into an ice. The 

crystalline structure of the frozen water molecules forms a cage-like lattice inside of which is 

trapped high concentration of methane molecules. When methane hydrate is artificially formed, 

the amount of consumed gas becomes low. In addition, there is no reproducibility at the repetition 

experiments of the same conditions. Therefore, for the practical purpose in the application, the 

present investigation focuses on the rapid production and reproducibility. The results show that 

subcooling condition of methane hydrate must be above 7K in order to form hydrate rapidly. And 

the amount of consumed gas is a stochastic phenomenon. When the subcooling temperature 

increases, the stochastic phenomenon is decreased. 

 

ME003 

Research on Enhancing Reliability of High Pressure Globe Valve for Chemical Plant  

Jieun Kim1*, Minhee Kim1,  Kiwon Lee1,  Jungseok Kim2 , Junyoung Choi2 

1*Korea Testing Laboratory, Ansan, Korea, 2Korea University, Seoul, Korea.  
 kimje09@ktl.re.kr 
   

ABSTRACT: This paper is a study for enhancing reliability of high pressure globe valve for 

chemical plant. Valves used for chemical plant have special features that valves should be 

operated at high temperature and pressure conditions. Therefore, it is necessary to secure the 

reliability of high-pressure valves for plants in order to meet market demand. The failure 

database in the field was analyzed to identify the failure status and cause. FMEA was conducted 

based on the analyzed data. Accelerated life test method was developed based on actual 

conditions to ensure reliability of these causes. The Inverse power model for the various 

accelerated life test models was applied. In order to ensure 1,000,000 cycles of repeated 

operation at 180 bar pressure as actual conditions accelerated life test was conducted as repeated 

85,000 cycles at 270 bar pressure. As a result of the test, it was sure to guarantee reliability by 
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operating without leakage and failure until the end of 85,000 cycles. This study is based on a 

database of actual field failures and can be used to develop a reliability assurance test method. 

 

Keywords: High Pressure Valve, Globe Valve, Reliability, Accelerated Life Test, 

Inverse Power Model 

 

ME005 

Optimum Thermal Management for Permanent Magnet Synchronous Motor (PMSM)  

of Electric Vehicle 

Sunjin Kim, Gwiteak Kim, Yoong Chung, Min Soo Kim* 

Department of Mechanical and Aerospace Engineering, Seoul National University, Seoul 08826,  
Republic of Korea 

minskim@snu.ac.kr 

 

ABSTRACT: To solve environmental issues such as global warming and air pollution, eco-

friendly vehicles attract more attention ever before. Electric vehicle, fuel cell vehicle and 

hybrid vehicle have similar operating principle that these vehicles use electric power. In order 

to produce driving force, permanent magnet synchronous motor (PMSM) is normally 

introduced. PMSM has high efficiency with various speed and a possibility to produce high 

performance compared with the conventional induction motor. However, because of the 

increasing target power output of the electric vehicle, required power output of the PMSM is 

increased. In spite of the high efficiency, the amount of loss of the PMSM is increased due to 

the high power output. The loss is generated as a heat on the coil, stator and rotor of the 

PMSM. The coil and the permanent magnet has maximum temperature to be maintained for 

the continuous and safe operation of the PMSM. Moreover, the loss of the PMSM is increased 

as the temperature of the PMSM is increased. While, to maintain the PMSM at a low 

temperature, electric power for the thermal management system (TMS) is required. Therefore, 

optimum operating temperature considering the loss of the PMSM and the power consumption 

for the TMS is investigated in this paper. For the optimum operating temperature, the total 

power consumption for the driving and thermal management is minimized. The effect of the 

outdoor temperature on the optimum operating temperature of the PMSM is considered. The 

results of this study will be applied to minimize the power consumption and improve driving 

distance of the eco-friendly vehicle 

 

Keywords: permanent magnet synchronous motor (PMSM), electric vehicle (EV), thermal 

management, iron loss, joule loss, optimum temperature 
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Design and Modelling of Single Cylinder 4 Stroke Gasoline Engine Crankshaft 

Shourya Paul 

Delhi technological university, Delhi,India 

 shouryapaul22@gmail.com 
  

ABSTRACT: The crankshaft translates the reciprocatory motion of the piston into rotatry 

motion. A flywheel is generally connected to the crankshaft to reduce the vibrating 

characteristic of four stoke cycle. Counterweights are added for each reciprocating piston to 

provide engine balance while operating. Gasoline engines have curtailed compression ratio 

therefore shorter stoke length as a deduction have higher RPM in comparison to diesel 

counterpart. A crankshaft is subjected to enormous stresses, potentially equivalent of several 

tonnes of force. Failure of the crankshaft is predominantly due to violent vibrations, 

insufficient lubrication, and excessively pressurized cylinder. This research aims to examine 

the stress subjected to acute points on a crankshaft. Three dimension model of 4 stroke single 

cylinder Gasoline engine crankshaft is modeled using SolidWorks v18. End conditions were 

applied taking into consideration the engine mountings of the crankshaft. Stresses were 

applied to crankpin to replicate the forces of a running engine. Twisting moment causes Shear 

stresses; Bending moment are determinant of the tensile and compressive stresses. This 

research was conducted for two different materials forged aluminum and carbon fiber 

HexTow® AS4C having 3000 filaments. Finite element analysis (FEA) was conducted and 

results for Shear stress and von-misses stresses induced in crankshaft are drawn using ANSYS 

v16.0 for the two materials. For validation of the model, the theoretical results for von-misses 

and shear stress are contrasted with the analysis result obtained. The result has been 

scrutinized to find out the viability of replacing aluminum with carbon fiber as a 

manufacturing material for the high-performance automotive crankshaft. 

 

Keywords: crankshaft, stress analysis, carbon fiber   
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A Study On The Control of the Tube for the Laminar and Turbulent Flows in the Water 

Slied TN60 

Yoyng ho Lee1, Hanshik Chung2 , Hyomin Jeong3, Kawang sung Lee4* 

1,2,3,4Dept. of Energy and Mech. Eng., Institute of Marine Industry, Gyeongsang National University, 

Tongyeong City, Republic of Korea  
1lyh2795@hanmail.net, 2hschung@gnu.ac.kr, 3hmjeong@gnu.ac.kr, 4*lks815@naver.com 

 

ABSTRACT: As the quality of human life around the world improves, many themed play 

facilities are being created. Water parks with water themes are also being built rapidly, and 

they are becoming larger and larger. Although the initial water slides were mostly body slides 

using surface energy to supply water to the surface of a simple structure and using the energy 

of position, they are now complicated enough to be compared with mechanical rides using a 

large capacity water pump, nozzle, conveyor and various electric control devices It is 

becoming diverse. In order to move along the normal slide trajectory in water rides, the supply 

and discharge amount of water supply and drainage are of the most importance, and the flow 

of water flowing on the slide surface is caused by laminar flow and turbulence, which can 

control the tube running on the slide surface at high speed. In this study, we set the optimal 

water supply flow rate by adjusting the water supply capacity of the water slide of TN60 

model with two tornadoes of P SLIDE which occupies the water slide market in the world 

mailto:1lyh2795@hanmail.net
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together with W company, The safety of the dummy test results was reaffirmed by carrying 

out additional experiments with 250 human tests. The shortage of flow at the entrance and exit 

of the steep section of the tornado section was confirmed to occur due to the instability of the 

tube due to rapid acceleration, excessive rise and rotation of the tube for boarding, resulting in 

deviation of the water slide and overturning. As a result of increasing the flow rate, the 

velocity was increased in the laminar section of the starting section and the steepening section, 

but the turbulence occurred at the slide surface due to the sudden flow change of water at the 

interface between the entrance and exit slopes of the tornado leaf section, It was confirmed 

that the vehicle was able to travel in a similar manner to the natural flow of the vehicle. 

 

Keywords: Water Slide, Water Park, Supply Flow Rate, Turbulence flow, Laminar flow 
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A Design and Development of Automatic Paper Cup Packaging Systems 

Natt Siriwattananon1, Chaiyapon Thongchaisuratkrul2 

1Department of Teacher Training in Mechanical Engineering, Faculty of Industrial Education, 

Rajamangala University of Technology Suvarnabhumi, Thailand  
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1nuttiq@gmail.com,  2srptc@hotmail.com 

 

ABSTRACT: This paper presents a design and development of an automated paper cup 

packaging system by designing and developing a new packaging model, which can improve 

the packaging processes. One machine per unit can control three filling machines per person. 

The result shown that the operating cost can reduced from 412,401 Baht/year to 137,467 

Baht/year, or about 67.7% of the total cost. The energy cost reduced from 258,785 Baht/year 

to 126,969 Baht/year, or about 48.7% of the total cost.  Based on the techniques and design 

methods developed, the researcher hopes that this research will be a guideline for other 

packaging systems development. It can reduce the cost of production and help to save energy. 

 

Keywords: design and development, automatic systems, paper cup packaging 
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Spray characterization of Methanol fuel 

Adnan Saifi 

CASRAE, Delhi Technological University, New Delhi, India  

adnankhansaifi@gmail.com 

 

ABSTRACT: Doing extensive study on internal combustion engines over a long period of 

time, the exhausting problem faced in this study is Fuel Injection. The fuel injection process is 

mostly based on Spray formation. Spray formation is an important feature of the Diesel engine 

combustion and it is the only thing which decides the efficiency of the combustion chamber. 

Since Diesel engines will become obsolete in the coming years because of depleting fossil 

fuels, so alternate fuels are always been researched. As the new fuels are discovered, their 

spray analysis is needed to be done for the efficient working of the engine. An experimental 
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study has been made of the methanol fuel on the “Malvern Spraytec Instrument ™” and 

detailed spray assessment has been carried out. This spray assessment helps in finding out the 

particle size distribution in a spray and eventually helping in doing the analysis of combustion 

chamber. 

Keywords: IC Engine, Methanol, Spraytec 
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A Study of Elderly Color Vision on Monitor Display at Different Brightness Levels 
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Siwaporn Saneha3 
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Advanced Oxidation Processes in water treatment using mixed oxides and 
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ST001 

Identifying the molecular signature in high-dimensional biological data using unsupervised 

statistical learning 

Neo Christopher Chung 

Institute of Informatics, Faculty of Mathematics, Informatics, and Mechanics, University of Warsaw,  

Warsaw, Poland 

nchchung@gmail.com 
 

ABSTRACT: High-throughput molecular technologies – such as DNA microarray, RNA 

sequencing, and mass spectrometry – generate an ever-increasing amount of data about model 

organisms and humans. At the intersection of molecular biology and computer science, we are 

interested in inferring molecular processes, disease pathways, and biomarkers from such high-

dimensional biological data. Particularly, we present how to identify molecular variables 

related to complex phenotypes, biological pathways, and environmental factors. We discuss 

new re-sampling strategies and statistical tests for principal component analysis (PCA), K-

means clustering, and others unsupervised learning methods. Our methods effectively identify 

molecular variables that are significantly related to the underlying systematic variation in high-

dimensional biological data. The proposed methods have been applied on a range of complex 

molecular studies where phenotypes and other covariates are difficult to measure accurately. 

We will further provide insights on inaccuracy and imprecision in clinical classifications, that 

may prompt utilization of the data-driven molecular signature in large-scale biological studies. 

 

Keywords: genomics, data science, high-dimensional data, unsupervised learning 

 

ST007 



 7th ISFT and 1st  RUSiCON, December 16-20, 2018, RUS, THAILAND 39 

Gaussian noise removal in digital images analysis for automated colony and cell counting 

 

Klatnatee Vepulanont1*, Atikom In-on1, Pornpen Phuasakun1, Sakon Chankhachon2 

 
1*Department of Chemistry, Faculty of Science, Prince of Songkla University,  

Hat Yai, Songkhla, Thailand 
2Department of Computer Science, Faculty of Science, Prince of Songkla University,  

Hat Yai, Songkhla, Thailand 

klatnatee.v@psu.ac.th 
 

ABSTRACT: Counting cells and colonies is an integral part of screens, cellular assays and 

quality control tests in various subjects from medical treatment to food industry. The manual 

method subjective to time-intensive nature has hindered the process. The objective of this 

research was to develop an automated method for fast, low cost and reliable cell and colony 

counting from digital images. Gaussian noise is one of the significant Initial factors which can be 

developed to achieve the better counting results 

 Gaussian noise on RGB digital image can have a high impact on cell and colony 

evaluation. Therefore, the restoration process is crucial step toward the suitable image by creating 

a signal estimator to restore the signal to the closest to the original image as possible for colony 

counting software. The proposed filter is developed from the Rank Order Distance (ROD) 

statistic, which is a powerful statistical tool for detecting maximum values and Fuzzy set for 

resembling individual pixel on image.  The output of these filters is determined by comparing a 

lower- and an upper-order statistic to the middle sample in the filter window. Also it is determined 

the appropriate weighting for estimation pixels. These filters can be designed for smoothing and 

sharpening, or outlier rejection. Based on the results, the proposed filter can eliminate the impulse 

noise in the colonial images. The restored image is suitable for image processing to count the 

number of colonies. 

 
Keywords: Colony counting, Digital image processing, Gaussian noise 
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A Study of Elderly Color Vision on Monitor Display at Different Brightness Levels 

Komwat Chotpipatwong1, Runyaporn Supharatraveekul2, 

Siwaporn Saneha3 

1,2,3School of Information Technology, King Mongkut's University of Technology Thonburi, Bangkok, 

Thailand 
1komwat.mcz@mail.kmutt.ac.th, 2runyaporn.lambo@mail.kmutt.ac.th,  

3siwaporn.siwa@mail.kmutt.ac.th 
 

ABSTRACT: The study aimed to examine the minimum brightness level on a monitor display 

that an elderly can see for different pairing of letters color and background color and to compare 

this capability with early adulthood group under the same experimental environment. The sample 

consisted of 20 early adulthood (aged 20-40 years) and 20 elderly (aged 60-81 years) living in the 

communities surrounding the university. Research tools include the experiment, which has 7 texts 

"ทดสอบ" using 20 point sized TH SarabunPSK font. The pairings of letters color and background 

color are blue on black, yellow on black, white on black, black on white, black on yellow, white 

on blue, and white on green.  These test screens are set up on 6 monitor displays with differing 

screen brightness levels at 20, 40, 60, 75, 95, and 120 lux.  The participants were instructed to 

read the text at a distance of around 40 centimeters. The location of testing has a brightness in the 

range of 300-500 lux.  The collected data is analyzed using descriptive statistics. The expected 
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result is to find out the difference between the minimum comfortably viewable brightness levels 

on the display screen between the elderly and early adulthood. The information obtained from this 

pilot study can be used as knowledge to improve automatic brightness adjustment on display 

screens to suit different user groups. 

 

Keywords: Elderly, Early adulthood, Color vision, Brightness, Display screen 
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Geophysics Under Stressed :  A cast study of Tham Luang Nang Non Cave 

Chanarop Vichalai1, Desell Suanburi2 

1Division of Civil Engineering, Faculty of Engineering and Architecture, Rajamangala University 
Suvarnabhumi, Suphanburi, Thailand  

2Department of Earth Sciences, Faculty of Science, Kasetsart University, Bangkhen, Thailand 
1chanaropv@gmail.com, 2desell@yahoo.com 

 

ABSTRACT: In June 2018, 12 boys and their coach were trapped by flooding in Tham Luang 

Nang Non Cave, Chiang Rai Province, Thailand. Solider and rescue workers work in this complex 

cave, as an ongoing search for thai boys and their coach continues.  The problem of this complex 

cave has no official route map, three different route maps had provided by Department of Mineral 

Resources (DMR), Geo-Informatics and Space Technology Development Agency (GISDA), and 

Martin Elli which made difficulty to search and rescue program. A group combined with 

engineers, geologists, scientists and government officers also working parallel with solider and 

rescue team to find other ways to go inside the cave to make rescue too. Geophysical exploration 

techniques were adopted to determined exact route of Tham Luang Cave and possible location of 

Martin point or Pattaya beach as everyone believed those of the boys and their coach will be stay 

there. Electrical resistivity imaging survey and seismic survey were employed for this program. 

Resistivity survey results over the top of mountain indicate geological structure of the mountain 

over the cave that useful for drilling. Other resistivity survey results at south of the mountain 

indicate possible of underground water intake to the cave. Seismic technique was adapted from an 

earth quake measurement to determine exactly cave route by cooperation with driving team to 

make an appointment to hit their own air tank on ground floor. The seismic test to prove that 

seismic technique from an earthquake technology can locate position of seismic source was tested 

before perform real mission. In the real situation this technique has not well as tested due to 

ambient noise from electrical water pump, groundwater drilling activities and noise from rescue 

activities. 

Keywords: Tham Luang, Cave Rescue, Geophysics, 13 wild boars 

 
ST040 

Advanced Oxidation Processes in water treatment using mixed oxides and nanocomposites 

as catalysts 

Sreekantha B. Jonnalagadda 

School of Chemistry and Physics, University of KwaZulu-Natal, Westville Campus, Durban 4000, South 

Africa , jonnalagaddas@ukzn.ac.za 
 

ABSTRACT: Chlorinated organic compounds are extensively used as industrial solvents or as 

intermediates in the synthesis of varied chemicals, dyestuffs, pesticides wood preservatives and 

lubricants. Brominated organics are widely used as fire retardants.  Halogenated organics are 
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generally highly toxic bio refractory moieties and possibly carcinogenic, which persist in 

ecosystems over prolonged periods and tend to accumulate in tissue of living organisms.  Hence, 

efficient and cost-effective dehalogenation methods are imperative to eliminate chlorinated 

aromatics from both concentrated industrial effluents and diluted drinking waters.   

The use Advanced Oxidation Processes (AOPs), coupling the oxidants, UV/Visible light and/or 

heterogeneous catalysts etc. in treatment of industrial effluents and wastewaters has significantly 

increased [1]. Nanomaterials with good stability and lower losses improve the efficiency of AOPs 

as catalysts in degradation of toxic organics. The efficiency of the catalytic ozonation process 

depends much extent on the catalyst and its surface properties as well as the pH of the solution 

that influences the properties of the surface active sites and ozone decomposition reactions in 

aqueous solution. The scope nanoparticles dispersed on supports and nanocomposites that can be 

recycled/reused without further treatment is an attractive parameter for viable technologies. With 

bimetallic catalysts, the surface properties are tunable, and the presence of two or more metal 

components leads to a synergistic behavior [2].  In the proposed talk, the scope of nanocomposites 

of varied low-cost bi-metallic materials as catalysts and/or photo-catalysts in AOPs, in efficient 

oxidative degradation of toxic chlorinated phenolics and other halogenated organics in aqueous 

solutions to safer products will be described. 
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Science and Technology  
 

Time 
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 Science and Technology  
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Session chair : Dr.Wanich Nilnont 

15:40 – 16:00 ST017 
Development of Six Stroke Internal Combustion Engine: A Review 

Prashant Chandra Pujari1, Aahan Malhotra2 

16:00 – 16:20 ST018 
Comparative study of connecting rod with different materials at transition zone 

Mukesh Yadav1, Aahan malhotra2 

16:20 – 16:40 ST022 
Fatigue analysis of sundry I.C. engine connecting rods 

Ashwin Misra1, Ghanvir Singh2, Mukul Tomar 

16:40 – 17:00 ST030 
Uncertainty Estimation of pH Measurement by ISFET sensor 

Varun Gupta1, Vipul Sharma2, Mukul Tomar3 

17:00 – 17:20 ST029 

Study of Vertical, Lateral and Longitudinal forces for a 4-wheel vehicle under All 

Terrain Conditions 
A Vijittumrongsuk1, N Jinuntuya1, S Leasen2* 

 
ST017 

Development of Six Stroke Internal Combustion Engine: A Review 

Prashant Chandra Pujari1, Aahan Malhotra2 

1,2Delhi Technological University, Delhi, India 
1prashantpujari05@gmail.com, 2aahandtu2016@gmail.com 

 

ABSTRACT: The four stroke internal combustion engine (ICE) has been widely used in 

automobiles due to its good efficiency and high reliability. However, the major drawback of 

the modern most efficient four stroke engine is the production of considerable amounts of 

excess heat energy. A majority of this energy is dissipated as heat in the exhaust which is about 

one-third of the total energy produced during combustion and rest through the cylinder walls of 

the engine. To improve the efficiency of the engine various technologies are being used such as 

by using a system to recover waste heat from the exhaust. But the development of a six stroke 

internal combustion engine is the more efficient way for increasing the efficiency of a four 

stroke engine. In a six stroke engine two additional strokes are designed to use exhaust and 

convert the fifth stroke into power stroke and finally sixth stroke working as exhaust stroke and 

also has better scavenging. There are some modifications to be done in camshaft, inlet and 

exhaust valves of a four stroke engine to transform it in a six stroke engine. Six stroke engine 

has more brake thermal efficiency than four stoke engine. It also lead to significant reduction in 

pollution.  

 

Keywords: Four Stroke Engine, Camshaft, Inlet valve, Exhaust valve 
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Comparative study of connecting rod with different materials at transition zone 

Mukesh Yadav1, Aahan malhotra2 

 1,2CASRAE, Delhi Technological University, New Delhi, India  
1mukeshyadav_bt2k16@dtu.ac.in, 2aahan_bt2k16@dtu.ac.in 

 

ABSTRACT: Connecting rod is amongst the most important components of an IC engine. It 

is connected between piston and the crankshaft whose function is to convert the reciprocating 

motion of the piston into the rotary motion of the crank. It is very important for the 

connecting rod to be strong or it will lead to its fracture thus causing the failure of the engine. 

In modern automotive, the connecting rod is usually made up of carbon steel as steel has 

ability to absorb high impact although its durability is not that high. In this paper, the use of 

three different materials having three different properties have been used at the parts of the 

connected rod which experiences high stress such as at the transition region between the big 

end and connecting shank which is at maximum compression condition and the chances of 

failure is high. Carbon Nano tubes have very good mechanical properties which has very 

high energy absorbing capacity and can also be used in very high temperatures whereas 

aluminum alloy has high factor of safety, low weight and is easily available. The connecting 

rod was designed and modeled using Solidworks 16.0 software and the static structural 

analysis of the model was carried out in Ansys 16.0 software. The tests conducted in the 

software were the equivalent stress (von misses stress) and strain, directional and total 

deformation, fatigue test. Three tests were conducted using carbon steel, aluminum alloy and 

carbon Nano tubes and the results were compared. 
 

Keywords: Carbon Nano tubes, transition zone, structural analysis. 
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Fatigue analysis of sundry I.C. engine connecting rods 

Ashwin Misra1, Ghanvir Singh2, Mukul Tomar 

,2Delhi Technological University, New Delhi, India  
1ashwin_bt2k16@dtu.ac.in, 2sghanvir@gmail.com 

 

ABSTRACT: The connecting rod is a vital component in all Internal Combustion Engines. 

When subjected to alternative compressive and tensile stresses in a cycle of the engine the 

chances of fatigue failure in the connecting rod are higher. More over the connecting rod acts 

as a column which also leads to the development of buckling stress. Hence, it is necessary to 

determine the fatigue life of the existing connecting rod materials and also look for alternative 

materials. Using the output of a test, which was conducted on computerized variable 

compression ratio (V.C.R), Kirloskar Diesel Engine equipment provided with a pressure 

transducer, kinematic and dynamic analysis of a connecting rod was carried out at a 

compression ratio of 16.5. Further a Quasi-Dynamic stress model is used for analysis which 

was based on the results of the Dynamic analysis. We embarked on performing the kinematic 

and dynamic analysis of connecting rod using MATLAB at a compression ratio of 16.5, 17.5 

and 18.5 and also at four different critical crank angles with the existing materials namely 

Forged Steel, Aluminum Alloy and Titanium alloy. Further, the analysis was performed by 

using ANSYS workbench for determining the Factor of safety, Von mises stresses and 

Deformations. 

Keywords: Quasi-Dynamic,Compression,Fatigue,Dynamic,Buckling 
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Study of Vertical, Lateral and Longitudinal forces for a 4-wheel vehicle under All 

Terrain Conditions 

Varun Gupta1, Vipul Sharma2, Mukul Tomar3 

Delhi Technological University, New Delhi, India 
1varungupta_bt2k15@dtu.ac.in, 2svipul64@gmail.com, 3mukultomar007@gmail.com 

 

ABSTRACT: This article explains the kinematics and dynamics of a 4-wheel vehicle due to 

different road conditions with more emphasis on ‘off-road conditions’. The scope of this 

article is to only analyze the kinematics of the vehicle due to different types of road profiles. 

Mathematical modeling of different types of road profiles as well as the vehicle is very crucial 

aspect for developing simulation model for a Vehicle-Road system. Simulation and Modeling 

software MATLAB & Simulink has been used to model a Quarter-car model which shows the 

kinematics of corner mass of a vehicle under the effect of different road profiles. 

 

Keywords: Off-road, Simulation, MATLAB, Simulink, Quarter-Car 
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Uncertainty Estimation of pH Measurement by ISFET sensor 
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1Department of Physics, Faculty of Science, Kasetsart University, Bangkok, Thailand 
2*Science Programme, Faculty of Science and Technology, Rajamangala University of Technology 
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suthisa.l@rmutsb.ac.th 

 

ABSTRACT: The uncertainty of pH measurement by Ion Sensitive Field-Effect Transistor 

(ISFET) is determined. Due to its small size and simple integration in measuring instruments, 

the sensor is suitable for pH measurement on the field. However, the uncontrolled 

environment can interfere the accuracy of the measurement. In this work, the uncertainty 

analysis of pH measurement that involve with environment such as light, temperature and 

standard uncertainty sources on the sensor is considered. Preliminary results reveal that the 

average responses of the sensor (Volt/pH unit) in dark environment slightly increase with 

temperature. The temperature coefficient determining can be used to correct the temperature-

dependent of the measured pH. In lighting environment, the sensing responses are fluctuated 

and the temperature coefficient cannot be calculated. These results suggest that the 

measurement should perform in the dark. In conclusion, uncertainty of pH varies with the 

temperature and rms of pH differences have minimum value about ± 0.03 pH unit at 25 oC 

which correspond to mathematical model. 

 

Keywords: ISFET, pH measurement, uncertainty analysis 
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Electrical and Electronic  
 

Time 

 

Code 

Electrical and Electronic  

Room 3  

Session chair: Assoc.Prof. Dr.Preecha Sakarung 

15:40 – 16:00 EE004 
Optimal PIDD^2 Controller Design for BLDC Motor Speed Control by Cuckoo Search 

Danupon Kumpanya 

16:00 – 16:20 EE006 

Arduino-Based Robot and mBlock: A Hand-on STEM Learning Experience for  

Freshman’s Preparation Program   

Preecha Sakarung 

16:20 – 16:40 EE010 

Thermoelectric Based Power Generator 

from Solar Drying Machine 

Sarayoot Thongkullaphat*, Worawit Inpan 

16:40 – 17:00 EE012 

An Experimental Study on the Heat Sink Temperature Distribution with Angle 

Change of 30 Watt LED Floodlight  

Dae Un Kim 

17:00 – 17:20 ME004 
Design Buck Converter for Amorphous Solar Panel with observe operation by LabVIEW 

Ong-art Sadmai 

 
EE004 

Optimal PIDD^2 Controller Design for BLDC Motor Speed Control by Cuckoo Search 

Danupon Kumpanya 

Department of Electrical Engineering, Faculty of Engineering and Architecture, Rajamangala University 

of Technology Suvarnabhumi, Suphanburi, Thailand 

kdanupon@yahoo.com 
 

ABSTRACT: This paper proposes an optimal PIDD^2 controller design for brushless DC 

(BLDC) motor speed control by the cuckoo search (CuS), one of the powerful metaheuristic 

optimization search techniques for solving the continuous optimization problems. The 

proposed control system is implemented on the TMS320F28335 DSP board interfacing to 

MATLAB/SIMULINK. With back EMF detection, the proposed system is considered as a 

class of sensorless control. This scheme leads to the speed adjustment of the BLDC motor by 

PWM. In this work, the BLDC motor of 100 watt is conducted to investigate the control 

performance. As results, it was found that the speed response of BLDC motor can be 

regulated at the operating speed of 700 and 1400 rpm in both no load and full load 

conditions. Very satisfactory responses of the BLDC motor system can be successfully 

achieved by the proposed control structure and CuS-based design approach. 

 

Keywords: BLDC motor, PIDD^2 controller, cuckoo search, back EMF detection. 
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Arduino-Based Robot and mBlock: A Hand-on STEM Learning Experience for  

Freshman’s Preparation Program   

Preecha Sakarung 

Section of Electrical Engineering, Faculty of Engineering, Rajamangala University of Technology 

Suvarnabhumi, Suphanburi, Thailand 
preecha.sakarung@gmail.com 

 

ABSTRACT: Nowadays, it is evident that robotic technology and STEM (Science, 

Technology, Engineering and Math) education are both becoming the mainstream teaching 

approach for modern engineering education. To get engineering freshmen interested in 

educational robotics as a part of an integrated STEM learning, a new freshman’s 

preparation program was therefore developed exploiting Arduino board and mBlock 

programming, through which STEM subjects were able to be taught with fun while 

engaging the students throughout the process of learning. This developed Arduino-based 

robot is not only low-cost but easy to buy. In addition, an open-source graphic 

programming tool known as mBlock platform, which is rather comprehensible for those 

with limited background in programming was introduced. The teaching material has been 

developed in view of enhancing each electrical engineering student to gain an experience in 

designing process of an engineering task through Problem Based Learning (PBL). 

According to the latest 2018 survey conducted by twenty five freshmen, it revealed that 

class activity using robots with real-world applications helped improve freshmen’s attitudes 

and interests towards robotic technology and STEM subjects. The survey result also 

emphasizes that a hand-on STEM learning with robotics is effective in various 

engineering’s teaching settings. 

 

Keywords: STEM Education, mBlock, Robotic, Arduino 
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Thermoelectric Based Power Generator from Solar Drying Machine 

Sarayoot Thongkullaphat*, Worawit Inpan 

Department of Electrical Engineering, Faculty of Engineering and Architecture, 

Rajamangala University of Technology Suvarnabhumi, Thailand 

sarayoot.t@rmutsb.ac.th 

 

ABSTRACT: This paper proposed thermoelectric based power generator from solar 
drying machine, the thermoelectric is to generate an electrical power from the different 
temperature between inside and outside drying machine. The temperature ranges of the 

inside and outside machine are 85-90
o
C and 28-30

o
C, respectively. 

Thus, a study of energy conversion from different temperature to electric energy by the 

thermoelectric was considered. The experimental system was 5 series modules and 4 

parallel set connections. It produced 21.89-22.27 watts of DC electrical power. This 

can prove that the heat of the inside machine from solar drying machine can be used for 

power generation for renewable energy household. 

 

Keywords: Thermoelectric, Solar Drying Machine 
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An Experimental Study on the Heat Sink Temperature Distribution with Angle 

Change of 30 Watt LED Floodlight  

Dae Un Kim 

Consolidated Maintenance Depot Republic of Korea Army, Changwon P.O.BOX92 57 Sangnam-dong 
Seongsan-gu Changwon-si Gyeongsangnam-do Republic of korea 

akdong48@nate.com 
 

ABSTRACT: This study was conducted to investigate the cooling characteristics of a heat 

sink such as a high efficiency LED floodlight in which cooling performance of the heat 

sink is one of the important factors in the lifetime of the LED. To study the effective 

cooling characteristics, we experimented with five installation angles. As a result, 

temperature distribution in 180° was high and 90° was low. 90° the reason why the 

temperature distribution is low is because the air passage is formed between the fins of the 

heat sink to facilitate the heat exchange with the atmosphere. The reason why the 

temperature distribution was high at installation angle 180°, because the heat sink is facing 

the ground and the heat exchange with the atmosphere is slowed down. 

 

Keywords: Heat sink, Cooling characteristics, LED Floodlight, Installation angles,  

Temperature distribution. 
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Design Buck Converter for Amorphous Solar Panel  

with observe operation by LabVIEW 

Ong-art Sadmai 

Department of Electrical Engineering, Faculty of Engineering, University of Technology Thanyaburi, 

Prathumthani, Thailand  
ong-art.s@en.rmutt.ac.th 

 

ABSTRACT: The aim of this article is to design a buck converter circuit using 80W 

amorphous solar panel. It has been installed on the top of 9th floors building of faculty of 

engineering, RMUTT, Thailand. Due to high voltage produced from this type of solar panel. 

Limited ranges of high voltage and current ensures the stability of this system. In the past, this 

research is design buck converter. Using micro controller controls duty cycle of switching 

frequency. The input voltage ranges from solar panel was changing between 70 - 85 V of 

maximize Voltage. The operation of the buck converter has been control output voltage. Using 

frequency controls input voltage not allow greater than 40VDC. In this part, It has been used 

LabVIEW to make a data logger. It is to observe interchanging of an operational of buck 

converter. It is efficiencies of buck converter. The experimental are test based on 1 – 2 ampere 

loads to verify the performance of buck converter. The experimental result shows that this 

system can observed operational of buck converter. It has efficiency of test system wattage at 

40%. 

 

Keywords: PWM microchip circuit, thin-film solar panel, LabVIEW, Arduino 
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Room 1  

Session chair :  Dr.Sirilak Prasertkulsak 

09:00 – 09:20 ST016 
Preparation of Paper Sheets from Rice Straw 

Hnin Wut Yee1, Dr.Win Ei Ei Tun2 

09:20 – 09:40 ST024 

Effect of Hydraulic Retention Time on the Performance of Membrane Bioreactor for 

Pharmaceutical Compounds Removal from Hospital Wastewater 

Sirilak Prasertkulsak1, Chart Chiemchaisri2 

09:40 – 10:00 ST026 
Groundwater Flow Model of Bangkok and Vicinity Areas 

Pee Poatprommanee1, Schradh Seanton1,2 

 
ST016 

Preparation of Paper Sheets from Rice Straw 

Hnin Wut Yee1, Win Ei Ei Tun2 

1,2Technological University (Thanlyin), Yangon Division, Myanmar  
1hninwutyee22582@gmail.com , 2wineieitun@gmail.com  

 

ABSTRACT: This study is based on finding environment friendly economical process for 

manufacturing of paper sheets. Rice Straw an agro residue based on fibrous raw materials has 

been used for paper manufacturing. The chemical properties of pulping process such as 

(Kappa number and Residual Alkali) were measured. The mechanical properties such as 

(breaking length, tensile strength, thickness and double fold) of paper sheets were measured. 

In the present work, different parameters of the mass ratio of 6% sodium hydroxide solution to 

straw(6:1, 8:1, 10:1), amount of catalyst (6%NaOH), reaction temperature 170°C and reaction 

time 1hr are cooked with digester. The mass ratio of liquor to straw (8:1), the various amounts 

of 4%NaOH, 6%NaOH and 8%NaOH, reaction temperature 170°C and reaction time 1hr are 

cooked with digester. The best result of experiment is also found (6%NaOH). The 

experimental results show that the mass ratio of liquor to straw (8:1), reaction temperature 

170°C and reaction time 1hr gave the limited opacity, thickness, brightness and tensile 

strength are nearly approximate the limitation rate. This study will provide a process for 

manufacturing of paper sheets which can be used in place of plastic bags.  

  

Keywords: Rice Straw, Soda Pulping Process, Paper Sheet, Sodium Hydroxide, Sodium 

Silicate 
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Effect of Hydraulic Retention Time on the Performance of Membrane Bioreactor for 

Pharmaceutical Compounds Removal from Hospital Wastewater 

Sirilak Prasertkulsak1, Chart Chiemchaisri2 

1Division of Environmental Engineering, Faculty of Engineering and Architecture, Rajamangala 
University of Technology Suvarnabhumi, Nonthaburi, Thailand 

2Department of Environmental Engineering, Faculty of Engineering, Kasetsart University, Bangkok, 

Thailand 
1sirilak.b@rmutsb.ac.th, 2fengccc@ku.ac.th 

 

ABSTRACT:  Pharmaceutical compounds are concerned as one of the most serious 

emerging contaminants. Hospital wastewater is a major source which discharge 

pharmaceutical compounds into municipal wastewater. Conventional wastewater treatment 

systems are not designed for remove these compounds. Membrane bioreactors (MBRs) have 

been widely used to remove pharmaceutical compounds from hospital wastewater. This 

study investigated pharmaceutical compounds removal of pilot-scale membrane bioreactor 

system under different hydraulic retention time (HRTs) (3 and 6 h) for the treatment of 

hospital wastewater. Two pharmaceutical compounds including gemfibrozil (GFZ) and 

trimethoprim (TMP) were used in this study. MBRs performance provided better removal of 

organic matters (BOD and COD > 90%). The results showed that both MBRs condition 

operated with complete nitrification, also achieving pharmaceutical compounds removal. 

GFZ tends to remove by degradation during increasing HRT from 3 to 6 h whereas TMP was 

found similar tendency of removal efficiency in both conditions. Optimization operating 

condition could be increased removal efficiency of pharmaceutical compounds. 

 

Keywords: Pharmaceutical compounds removal, Hydraulic retention time (HRT), 

Membrane bioreactor 
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Groundwater Flow Model of Bangkok and Vicinity Areas 

Pee Poatprommanee1, Schradh Seanton1,2 

1Department of Geological Sciences, Faculty of Science, Chiang Mai University, 
Chiang Mai, Thailand 

2Environmental Science Research Center, Faculty of Science, Chiang Mai University, 

Chiang Mai, Thailand 
1pee_poat@cmu.ac.th, 2schradh.saenton@cmu.ac.th 

 

ABSTRACT: Bangkok and vicinity areas are located in the Chao Praya river floodplain 

which is in the lower part of central Thailand. The area is flat and low-lying landscape with an 

average elevation of about 1.5 m above mean sea level. The Chao Praya river basin was filled 

with the sequence of unconsolidated sediment that is alluvial sand and gravel interbedded with 

floodplain silt and clay grading to marine clay. The major aquifers of the Chao Praya basin can 

be divided into top clay layer and 8 major aquifers with approximate total thick 700 m depth. 

Each aquifer is about 50 m thick. The largest amount of groundwater has been extracted from 

Phra Pradaeng (PD), Nakorn Luang (NL), and Nonthaburi (NB) aquifers. Groundwater in 

upper aquifers cannot be used because of its high salinity due to seawater intrusion. The 

simulated domain covers 70×80 km2 area of 6 provinces. The aquifer system is modeled using 

3D finite-difference groundwater flow model (MODFLOW). The model is divided into 35 

mailto:sirilak.b@rmutsb.ac.th
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columns, 40 rows with 2×2 km2 grid size, and 5 layers including top clay layer and four 

additional 4 aquifers. Both steady-state and transient responses were simulated and historical 

data of hydraulic heads was used as calibration target. The model was calibrated 

systematically and automatically using parameter estimation code (PEST). Spatially variable 

parameters such as hydraulic conductivity, storage coefficient, specific yield, recharge and 

evapotranspiration were calibrated based on the “pilot-points” technique in order to allow 

heterogeneity. The simulation results indicated that the flow model can successfully simulate 

transient behavior of aquifer systems with the most sensitive parameter is hydraulic 

conductivity. Groundwater usage in the modeled area have declined considerably in recent 

years resulting an increase, in general, of hydraulic heads. This calibrated model will be 

subsequently used to assess land subsidence or to predict the buoyancy effect to subway tubes. 

 

Keywords: Groundwater flow model, Finite-difference method, MODFLOW, Lower Chao 

Praya basin, Central Thailand 
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Session chair : Prof.Matthura Labaiden 

09:00 – 09:20 AT001 

The Role of Ichneumonidae as Pollinator 

in Arabica Coffee Plantation 

Duangthip Kanth1*, Wissarut Sukhaket2 and Phawini Khetnon3 

09:20 – 9:40 AT003 
Effect of photosynthetic bacteria on Moina macrocopa production 

Matthura Labaiden 1*, Songwut Phatkaew2 and Sataporn Direkbusrakom2  

 

AT001 

The Role of Ichneumonidae as Pollinator in Arabica Coffee Plantation 

Duangthip Kanth1*, Wissarut Sukhaket2, Phawini Khetnon2 

1*Department of Entomology, Kasetsart University, NakhonPathom, Thailand 
2Lamtakhong Research Station, Thailand Institute of Sciencific and Technological Research, Nakhon 

Ratchasima, Thailand 
agrdtk@ku.ac.th 

 

ABSTRACT: The occurrence of Ichneumonidae; Hymenoptera is comprised of three species, 

Pimpla rufipes, Ichneumon xanthorious and Rhyzsa persuasoria, in arabica coffee plantation 

with organic agroforestry management. This study was aimed to focus on the parasitic 

Hymenoptera which visiting coffee flower. This experiment was investigated in tree shred-

grow arabica coffee at blooming season during April 2017, Ban Khun Lao, Chiang Rai 

Province, the north of Thailand.  T hree species of Ichneumonidae were collected by transect 

net-sweeping and colour pan traps operating. All number of three species of Ichneumonidae, 

P. rufipes, I. xanthorious and R. persuasoria were compared with the number of main 

pollinators, honey bee for 7.33+ 2.88 and 16.00+ 8.65, respectively. There were not significant 

overall between the population densities of three species of Ichneumonidae and honeybee (p > 

0.05). 
 

Keywords: Ichneumonidae, pollinator, arabica coffee 
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Effect of photosynthetic bacteria on Moina macrocopa production 

Matthura Labaiden 1*, Songwut Phatkaew2, Sataporn Direkbusrakom2  

1Faculty of Agricultural Technology And Agro-Industry, Rajamangala University of Technology 

Suvarnabhumi, Phra Nakhon Si Ayutthaya, Thailand 
2Research Center of Excellence in Shrimp, School of Agricultural Technology, Walailak University,   

Nakhon Si Thammarat, Thailand 
1*matthura@hotmail.com, 2nooh.nakhon@gmail.com 

 

ABSTRACT: In this study, effect of photosynthetic bacteria on Moina macrocopa production 

was investigated. M. macrocopa were cultured on Chlorella sp., photosynthetic bacteria and 

Chlorella sp. mixed with photosynthetic bacteria for 3 days. Three replications of each trial 

were performed. After cultivation for 3 days, the production of M. macrocopa was collection. 

mailto:1*matthura@hotmail.com
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The results indicated that the production of M. macrocopa cultured on Chlorella sp. mixed 

with photosynthetic bacteria was significantly (P < 0.05) higher than cultured on Chlorella sp. 

and photosynthetic bacteria.  Moreover, the content of proteins, total lipids and total 

carotenoid in M. macrocopa cultured on Chlorella sp. mixed with photosynthetic bacteria 

were higher than other treatments. These findings demonstrate that cultivation of M. 

macrocopa on Chlorella sp. mixed with photosynthetic bacteria can be applied to 

enhancement of M. macrocopa production. 

 

Keywords: Moina macrocopa, photosynthetic bacteria, carotenoid  
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Investigation of Area Ratio Effect of Inlet to Outlet for Natural Ventilation 

Dong-Hun Han1, Soon-Ho Choi2*, Yeong Sik Kim3, Hyomin Jeong4, Hanshik Chung
5
 

09:20 – 09:40 CA002 
Performance and Property of Concrete after Fire 

Nuttawut Intaboot 

09:40 – 10:00 CA006 

Numerical Analysis of Anchorage Performance 

of the Electrical Cabinet under Earthquake Loading Condition 

Sang-Moon Lee1, Woo-Young Jung2 

 
CA001 

Investigation of Area Ratio Effect of Inlet to Outlet for Natural Ventilation 

Dong-Hun Han1, Soon-Ho Choi2*, Yeong Sik Kim3, Hyomin Jeong4, Hanshik Chung5 

1Masan Technical High School, Masan City, 51353, Republic of Korea  
2*,4,5Department of Energy and Mechanical Engineering, Institute of Marine Industry, Gyeongsang 

National University, Tongyeong City, 53064, Republic of Korea  
3DAE SUNG AIR TECH., Ulsan City, Republic of Korea 

1essat1@naver.com, 2*hschung@gsnu.ac.kr, 3kys@dsat.co.kr, 4hschung@gsnu.ac.kr,  
5hmjeong@gsnu.ac.kr 

 

ABSTRACT: Unlike in the past, in response to the demands of the sustainable growth in 

modern society, interest in natural ventilation is increasing at present. As well known, the 

driving forces for natural ventilation are the outdoor wind and the indoor-outdoor temperature 

difference. However, natural ventilation generally does not occur only with one of these two 

factors, but with two factors coupled. Although the wind-induced natural ventilation was 

qualitatively and quantitatively investigated in many other studies, thermal buoyancy-induced 

natural ventilation was rarely done. In this study, the fundamental theories of thermal 

buoyancy-induced natural ventilation and some experimental results were introduced, which 

were referred from the authors’ previous works. In addition to it, it was shown that the area 

ratio of the inlet opening to the outlet opening for natural ventilation is a key factor to effect 

on natural ventilation. In conclusion, it will be introduced that natural ventilation flowrate 

increases exponentially when the area ratio increases. 

 

Keywords: Area Ratio, Inlet Area, Outlet Area, Wind-induced Natural Ventilation, Thermal 

Buoyancy-induced Natural Ventilation 
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Performance and Property of Concrete after Fire 

Nuttawut Intaboot 

Department of Civil Engineering Suphanburi Campus, Faculty of Engineering and Architecture, 

Rajamangala University of Technology Suvarnabhumi, Thailand 

Nuttawut_took@hotmail.com 

 

ABSTRACT: This paper aimed to study of concrete performance after the fire at 0, 30, 60, 

90, and 120 minutes. The concrete sample size 15x15x15 cm and age of curing 28 days is 

used to test. The compressive strength and unit weight after the real fire are included in this 

study. The study found that the compressive strength of concrete after the fire at 0, 30, 60, 

90, and 120 minutes are 416.60 ksc, 388.67 ksc, 356.06 ksc, 318.10 ksc, and 265.47 ksc 

respectively. This is likely to decrease with the duration of the burn. The unit weight is 

decreased after the fire and more decrease after the fire long time. Therefore, the building or 

the concrete structures after the fire make to reduce the structure efficiency. The structure 

after fie in long time has to reduce compressive strength very much cause the building cannot 

be used. 

 

Keywords: Concrete after Fire, Concrete Performance, Concrete Structures, Burn 

 

CA006 

Numerical Analysis of Anchorage Performance 

of the Electrical Cabinet under Earthquake Loading Condition 

Sang-Moon Lee1, Woo-Young Jung2 

1,2Civil-Engineering Department, Gangneung-Wonju National University, Gangneung, 

South Korea 
1sunnybob1@naver.com, 2woojung@gwnu.ac.kr 

 

ABSTRACT: In this study, the performance of an anchorage connecting between electric 

cabinet and concrete slab was investigated by numerical analysis. The earthquake load was 

considered as the applied load in the numerical analysis and their results were compared with 

the shaking table test data. The FE model was composed of three groups which are the cabinet 

body, floor jig and anchorage bolt. The interface between cabinet body and floor jig was 

designed to have the sliding effect by using contact surfaces. Finally, total 55,000 nodes and 

99,800 elements were applied in the FE Model. Consequently, it was shown that there was a 

difference between the results of the analysis and experiment because the rocking motion 

occurred at the bottom of the cabinet due to the uplifting behaviour confirmed in the 

experiment. More advanced technique will be studied to present the rocking motion in the 

numerical analysis in the future. 

 

Keywords: Electric Cabinet, Shaking Table Test, Rocking Motion, Earthquake Load, 

Anchorage Performance 
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12:45 – 13:05 ME010 

A Study on the Characteristics of Refrigeration System                                             

according to Frozen Load Variation 

Seungil Choi1, Sun-Hyeng Jo2 

13:05 – 13:25 ME012 

Experimental Investigation of a Diffusion Absorption Refrigeration Cycle Using Low 

GWP Refrigerant 

Gahyeong Kim1, Yong Tae Kang2* 

13:25 – 13:45 ME013 

A Study on the Absorption Performance of CO2 Nanoemulsion Absorbents Using 

Visualization analysis 

Ronghuan Xu, Seonggon Kim, Yong Tae Kang* 

13:45 – 14:05 ME015 
Parametric Study of Solar District Heating using Seasonal Thermal Energy Storage 

Jibi Jais1, Hyun-Jin Lee1, Kyoung-Ho Lee2, Jae-Hyeok Heo2, Dong-Won Lee2 

 
ME010 

A Study on the Characteristics of Refrigeration System                                                     

according to Frozen Load Variation 

Seungil Choi1, Sun-Hyeng Jo2 

1Dept. of Industry Facility Automation, Gimje Campus of Korea Polytechnic 
2Dept. of Green Industry Equipment, Daejeon Campus of Korea Polytechnic 

choisi@kopo.ac.kr 

 

ABSTRACT: The research examined changes in temperature and pressure of major devices 

such as compressor, evaporator, expansion valve, condenser etc under evaporating and 

condensing setting establishing a cooling system. A variety of findings were derived from an 

actual device experiment based on theoretical cooling system.  

Pressure by low-pressured part has a significant effect on cooling capacity in characteristics of 

vaporization load according to changes in vaporization pressure. Vaporization temperature is 

lowered hardly affecting refrigerating effect with lowered condensation capacity and work by 

compressor. It was found that the coefficient of performance was 3.77 under low-pressure 

0.27Mpa(2.75Kg/cm2).For condensing load according to change in surface of condenser air-

intake, the smaller the surface of it, in other words, the larger the condensing load, almost no 

change in evaporation temperature was found with significantly reduced refrigerating effect and 

condensation capacity as well as a increased work by compressor. The coefficient of 

performance did not have a significant effect on surface of air-intake ventilation at 2.45 under 

875㎠ where the surface of air-intake is wide with low condensation capacity.  Though the 

evaporation capacity and work by compressor were to appear to be as high as 23m³/min at 

vaporizer wind speed when ventilation rate increases. The coefficient of performance was 

largely found to be 2.97 at 12m³/min when the ventilation level was low. Coefficient level of 

heat pump heating drive in condense level according to change in wind level of condenser was 

significantly higher starting from largely increased evaporation rate at 18m³/min. Pressure, 

ventilation of evaporator and condenser are very important when dealing with change in load 



 7th ISFT and 1st  RUSiCON, December 16-20, 2018, RUS, THAILAND 56 

ME010 

unconsidered load maintaining the optimal driving capacity when designing and selecting a 

cooling device. Though ventilation rate of condenser did not have a significant effect, it needs to 

be maintained at low pressure affecting ventilation of evaporator and condenser. Hopefully, 

new-generation energy and green-energy industrial cooling/heating system will be utilized by 

applying characteristics of temperature, pressure, enthalpy, heat-exchange rate, coefficient of 

performance etc of the heat pump system device. It is required to research auto control function 

of air system to prevent overheating when operating the heat pump system in the future. 

 

Keywords: Refrigeration System, Frozen Load Variation, Heat Pump System, Vaporization 

Pressure, Evaporation Capacity 

 
ME012 

Experimental Investigation of a Diffusion Absorption 

Refrigeration Cycle Using Low GWP Refrigerant. 

Gahyeong Kim1, Yong Tae Kang2* 

1,2*Department of Mechanical Engineering, Korea University, Seoul, Republic of Korea 
1sun00047@korea.ac.kr, 2*ytkang@korea.ac.kr 

 

ABSTRACT: A diffusion absorption refrigeration (DAR) cycle utilizes working fluid 

consisting of refrigerant, absorbent, and auxiliary gas. The conventional DAR cycles use 

ammonia as the refrigerant and water as the absorbent. However, the ammonia has toxicity so, in 

this study, R1234ze(E) is used as refrigerant and dimethylacetamide (DMAC) is used as 

absorbent. Also, helium is selected as auxiliary gas. Experiments are conducted for the 

performance and operating characteristics of the DAR cycle under various the concentration of 

the refrigerant and pressure. According to the experimental results, The higher the concentration 

of refrigerant, the lower the temperature of the evaporator. When the performance is optimized, 

the evaporator temperature is -12.2oC and the COP is 0.1. 

 

Keywords: Absorption, Diffusion Absorption Refrigeration (DAR), Low GWP, Absorbent 

 
ME013 

A Study on the Absorption Performance of CO2 Nanoemulsion Absorbents Using 

Visualization analysis 

Ronghuan Xu, Seonggon Kim, Yong Tae Kang* 

School of Mechanical Engineering, Korea University, 145 Anam-ro, Seongbuk-gu,  

Seoul 02841, Republic of Korea  

ytkang@korea.ac.kr 

 

ABSTRACT: The environmental problem caused by CO2 emission becomes serious. To solve 

this problem, interest in CO2 processing technology increases and this technology is called 

carbon capture and storage (CCS). Among the CCS process, CO2 capture occupies 80% of the 

total energy consumption. Therefore, reducing the energy cost becomes an important task. 

Recently, nanoemulsion absorbents have been developed to enhance CO2 absorption 

performance. The nanoemulsion absorbents are composed of nano-size dodecane droplet and 

methanol. The nanoemulsion absorbents are prepared by ultrasonic homogenization method. 

During the manufacturing process, the temperature is maintained at 20oC. To maintain dispersion 
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stability, Tween 60 and Span 60 are used as surfactants. The Tween 60 and Span 60 are mixed at a 

ratio of 4:6 by considering the hydrophile-lipophile-balance (HLB) value with dodecane. The 

CO2 absorption performance is evaluated using the visualization method in terms of dodecane 

concentration. As a result, it is confirmed that the size reduction of CO2 bubble in the 

nanoemulsion absorbents is much faster than that in pure methanol. Finally, the mechanisms of 

mass transfer enhancement by nanoemulsion absorbents are proposed, and it is concluded that 

the CO2 absorption performance is enhanced by Brownian motion.  

 

Keywords:  CO2 absorbent, nanoemulsion, methanol, dodecane, visualization 
 

ME015 

Parametric Study of Solar District Heating using Seasonal Thermal Energy Storage 

Jibi Jais1, Hyun-Jin Lee1, Kyoung-Ho Lee2, Jae-Hyeok Heo2, Dong-Won Lee2 

1Kookmin University, 77 Jeongneung-ro, Seongbuk-gu, Seoul 02707, Republic of Korea 
2Korea Institute of Energy Research, 152 Gajeong-ro, Yuseong-gu, Daejeon 34129, Republic of Korea 

hyunjinlee@kookmin.ac.kr 

 

ABSTRACT: Solar district heating (SDH) using seasonal thermal energy storage is a promising 

solution for solar energy utilization. SDH meets the energy demand in winter months by storing 

the excessive amount of solar energy during summer season and delivering it during the 

shortage season. An SDH system consists of solar collectors, a stratified thermal energy storage 

tank, heat pumps, and a buffer tank. Additionally, the SDH system can also take advantage of 

controllable energy sources, such as geo-thermal or sewage heat pumps. The actual optimum 

values for independent parameters have a vital importance for designing the proper system 

component for SDH system. The aim of this study is to obtain a better comprehension for 

getting a more efficient SDH system and its operation by conducting parametric study. We 

investigated performance of the SDH system using TRNSYS software while considering 

different collector types (flat plate and evacuated tube) and different volumes of seasonal 

thermal energy storage. As a result, the efficiency of solar collector, the efficiency of seasonal 

thermal energy storage, the COP of heat pump, and solar fraction of the SDH system are 

obtained. Overall, this study elucidates an efficient utilization of solar energy in the SDH system 

and thereby curtails the use of fossil fuels. 

 

Keywords: Solar district heating, Seasonal thermal energy storage, Solar collector, Heat pump. 
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12:45 – 13:05 MI001 

A new cask for spent fuel shipping & storage 

with better material and improved design 

Dong-Seong SOHN1,2, Hyuk-Joo1, Hee-Jae Lee2 

13:05 – 13:25 MI004 

Lessons learnt from asphalt pavement failures under  

the extreme climatic condition in Vietnam 

Pham Viet HUNG, Ngo Quy TUAN, Nguyen Thi THANH, Le Minh DUC 

13:25 – 13:45 MI005 

Prediction of optimum welding parameters for friction stir welding using  

GA and ANN: A Review 

Amit Kumar1, Abhishek Kumar2, Amit Tiwari3 

13:45 – 14:05 MI006 
An investigation into 3D Printed Continuous Carbon Fiber Reinforced Composite 

Rishabh Kumar1, Krovvidi Srinivas2 

 
MI001 

A new cask for spent fuel shipping & storage 

with better material and improved design 

Dong-Seong SOHN1,2, Hyuk-Joo1, Hee-Jae Lee2 

1R&D Center, HANSCO , 99 Gajungro, Shinsungdong, Yusunggu, Daejeon, Korea 
2School of Mechanical, Aerospace and Nuclear Engineering, Ulsan National Institute of Science and 

Technology, 50 UNIST-gil, Ulju-kun, Ulsan, Korea 

dssohn@unist.ac.kr 

 

ABSTRACT: Safe transportation and storage of spent nuclear fuels is getting more important 

in these days because more nuclear power plants are shut down and the storage capacities are 

getting full. Important requirements for the cask are high neutron absorption capability, good 

thermal and mechanical properties and good manufacturability of the material. A new 

material based on the well proven properties of the stainless steel but with much higher 

neutron absorption capability is under development. New cask design which satisfies all the 

licensing requirements but with better manufacturability is under development. Fabrication 

processes are being optimized for easier fabrication. Gadolinium (Gd), in addition to boron 

(B), was chosen as the neutron absorber material based on its very high neutron absorption 

property and added to stainless steel. Optimal composition of different elements was decided 

considering the criticality requirement, thermal property and manufacturability. Thermal and 

mechanical properties are measured using the prototype specimens. Thermal analysis models 

and analysis methods are set up and their adequacy was checked against other analysis results. 

 

Keywords: spent fuel, spent fuel transportation, spent fuel storage, thermal analysis 
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Lessons learnt from asphalt pavement failures under the extreme climatic                 

condition in Vietnam 

Pham Viet HUNG*, Ngo Quy TUAN, Nguyen Thi THANH, Le Minh DUC 

Faculty of Civil Engineering & Food Technology, Hue University of Agriculture and Forestry,                     

Hue City, Vietnam 
 phamviethung@huaf.edu.vn 

 

ABSTRACT: In the tropical climatic countries like Vietnam, Thailand…, for the last few 

years, the air temperature often raises up to 42,7oC and thus the asphalt pavements are 

heated up to 75°C. In such the extreme climatic conditions, a large increase in asphalt 

pavement distresses such as rutting, shoving, slippage... are observed with both of the new 

and normally used pavements. This asphalt pavement distresses are costly and decreasing 

serviceability.  

Temperature is one of the most significant factors that affect the performance of a 

pavement. The paper describes lessons learned from pavement failures and problems 

experienced during the last few years in Vietnam.  A series of the indirect – tensile tests 

were used to evaluate the behavior of asphalt concrete due to the temperature – aggregate 

type superposition. The test series was carried out under wide ranges of temperatures varied 

from 25°C, 45°C, 60°C and 75°C. Based on the past experiences and experimental data, 

temperature induced pavement distresses were evaluated, and the remedies recommended 

to minimize distress of the pavement. The pavement preservation techniques are also 

discussed which will be helpful in increasing the serviceable life of the pavement. 

 

Keywords: asphalt concrete; distresses, remedies 

 

MI005 

Prediction of optimum welding parameters for friction stir welding using  

GA and ANN: A Review 

Amit Kumar1, Abhishek Kumar2, Amit Tiwari3 

1,2 CASRAE, Delhi Technological University, Delhi-110042 
3Bharat Electronics Limited, Ghaziabad, U.P-201010 

1amitmech159@gmail.com , 2abhishekkumar8708362@gmail.com , 3amittiwari@bel.co.in  
 

ABSTRACT: Friction Stir Welding (FSW) is an innovative solid-state joining technique in 

which atoms are bonded together without any melting. Dissimilar alloys can also be joint 

by the same process and have been put in service in industries for joining Aluminium, 

magnesium, zinc and copper alloys. We present a comprehensive review of multi-response 

optimization of Friction Stir Welding (FSW). We utilize Artificial Neural Networks (ANN) 

and Genetic Algorithms (GA) to derive optimal parametric combination to yield favourable 

tensile strength and impact strength. Weld quality is predominating affected by welding 

input parameters such as the tool rotational speed, welding speed, axial force, which plays a 

major role in deciding weld quality.  Tool rotation speed and welding speed shows notable 

influence on mechanical properties of welded joints as compared to tool tilt angle and tool 

geometry. Friction Stir Welding tools are also reviewed in which square pin profile is 

identified to be suitable for the dissimilar welding of different alloys, which produces sound 

joints. However, in other published studies threaded cylinder or threaded taper provide 

better joints. FSW has been also proven to be too able to join metal matrix composites 

(MMCs). The current review aims to establish a global state-of-art of friction stir welding 

and different points of interest will be discussed. This study also illustrates the correlation 

mailto:1amitmech159@gmail.com
mailto:2abhishekkumar8708362@gmail.com
mailto:3amittiwari@bel.co.in
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between the input and output responses. It is concluded that ANN model with genetic 

algorithm may provide a good ability to predict the friction welding process parameters to 

weld different alloys. 

 

Keywords: Friction Stir Welding, ANN, Genetic Algorithm, Welding Parameters. 

 

MI006 

An investigation into 3D Printed Continuous Carbon Fiber Reinforced Composite 

Rishabh Kumar1, Krovvidi Srinivas2 

1,2Delhi Technological University, New Delhi, India 
1rishabhkumar_bt2k15@dtu.ac.in , 2srinivaskrovvidi@dtu.ac.in 

 

ABSTRACT: The technology of 3D printing promises a fast, efficient and economical way 

for manufacturing. It provides manufacturing with close tolerances and can manufacture 

parts with complex geometries. However, it lacks the adequate mechanical properties such 

as strength and toughness required for final products. The solution to this can be use of 

Continuous Fiber Reinforced Thermoplastic Composites (CFRTPCs) for 3D printing as it 

provides necessary mechanical properties by reinforcing the conventional printing materials 

such as polylactic acid (PLA) and acrylonitrile-butadiene-styrene (ABS). The paper gives 

an overview of the existing technology of 3D printing with Continuous Fiber Reinforced 

Thermoplastic Composites (CFRTPCs). Their methods, materials and applications are 

discussed. Some results are discussed based on the properties of different 3D printed 

CFRTPCs, other similar composite materials and conventional 3D printing materials. 

Another important aspect that is recycling of composite materials in 3D printing is also 

checked upon. At last, future challenges in this promising technology are identified to 

encourage further studies  

 

Keywords: Continuous Fiber Reinforced Thermoplastic Composites (CFRTPCs), 3D 

Printing, polylactic acid (PLA), acrylonitrile-butadiene-styrene (ABS) 
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A construction and Finding the Efficiency of Audio Signal Processing instructional 

package in Digital Signal Processing 

Saranyaras Tongsawai 

13:05 – 13:25 SS003 

Performance Measurement of Palm Oil Industrial Company in the Stock Exchange of 

Thailand  

Pittayut Kongpoung 

13:25 – 13:45 SS005 
Comparative Analysis of Legal Frameworks for the New & Renewable Energy 

Hearim Lee1, Hongkyou Chung2*  

 
SS001 

A construction and Finding the Efficiency of Audio Signal Processing instructional 

package in Digital Signal Processing 

Saranyaras Tongsawai 

Faculty of industrial education, Rajamangala university of technology Suvarnabhumi Suphanburi, 

Suphanburi, Thailand 

ben_bio@hotmail.com 

 

ABSTRACT: The purposes of this research were 1) to construction of audio signal processing 

instructional package in Digital Signal Processing. 2) find the efficiency validation of audio 

signal processing instructional package in Digital Signal Processing. The method of operation 

are construction of instructional package included labsheets and activity learning and the 

research tools using find the efficiency validation are achievement test, evaluation from 5 

experts and finding the efficiency validation by sample group, 15 student of Industrial 

Technology in Telecommunication Technology, Rajamangala University of Technology 

Suvarnabhumi Suphanburi in semester 2 of the academic year 2018. The result showed average 

score from the experts is 4.34, high level. The means of satisfaction from the sample group is 

4.30, high level. The efficiency were 82.33/88.67 which is higher than standard set. Overall, the 

instruction package is suitable for use in the teaching activities of digital signal processing and 

other courses. Related effectively 

 

Keywords: efficiency validation, instructional package, digital signal processing, audio signal 

processing. 
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Performance Measurement of Palm Oil Industrial Company in the Stock Exchange of 

Thailand  

Pittayut Kongpoung 

Faculty of Business Administration and Information Technology, Rajamangala University of Technology 
Suvarnabhumi 72130 

mrpittayut@gmail.com 

 

ABSTRACT: The objective of this research is to evaluate and rank the potentiality of 6 palm 

oil industrial companies that are in the Stock Exchange of Thailand, from 2015 to 2017 by 

using data envelopment analysis technique (DEA: RCCR model) for calculate efficiency 

scores (DEA Score) of each companies. The method to evaluate and rank potentiality uses 3 

inputs (property, plant and equipment, total expense, depreciation and amortization) and 2 

outputs (total revenue, net profit). The result showed that efficiency scores of Lam Soon 

(Thailand) Public Company Limited rank 1st from 2015 to 2017. 

 

Keywords: data envelopment analysis, operational efficiency, palm oil industrial 

 

SS005 

Comparative Analysis of Legal Frameworks for 

the New & Renewable Energy 

Hearim Lee1, Hongkyou Chung2* 

1Attoney at Law, Dongin Law Group, Seoul, Republic of Korea 
2*Attoney at Law, Shin&Kim, Seoul, Republic of Korea 

1lhrim@donginlaw.co.kr, 2*hkchung@shinkim.com 

 

ABSTRACT: The New & Renewable Energy (NRE) is more expensive than conventional 

energy, in general. However, since 1990s, many countries have tried to enhance NRE 

production and productivity though supportive policies including RPS (Renewable Portfolio 

Standard) and FTI (Feed-in Tariffs). Such governments have diverse reasons for their 

systematic supports, including social and political backgrounds, environmental concerns, and 

economic advantages. During this process, they have formulated legal systems for the policies 

embracing NRE. In the middle of progress for NRE era, we have witnessed Fukushima 

nuclear accident in 2011, subsequent Nuclear Plant Closures, and active NRE production. It 

seems that we are at a critical junction to elevate NRE supporting programs.  

In this vein, when a country improves a NRE supporting program, one must recognize its 

position by international comparison. Yet, there is no criterion to compare diverse NRE 

programs. Coupled with the fact that NRE policy makers do not seem to invest in finding 

identity of their NRE supporting programs in international context, it could make NRE policy 

inconsistent and NRE industry risky.   

In international comparative law field, researchers attempt at making a framework to compare 

legal systems. In this work, we review and introduce results in international comparative legal 

studies. Afterwards, we suggest a proper framework for comparing NRE supporting programs, 

and explain how to use the framework for a country as an example.  

 

Keywords: comparative law, new & renewable energy, policy analysis, legal framework 
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Session chair : Asst.Prof.Dr.Chaiyant Boonmee 

12:45 – 13:05 EE016 

Detection of cortisol using aptamer functionalized gold nanoparticles based on localized 

surface plasmon resonance 

Seongjae Jo*, Joohyung Park, Woong Kim, Woochang Kim, Minwoo Kim, Chihyun Kim, 

Hyeonjoon Park, Jinsung Park 

13:05 – 13:25 EE017 

Colorimetric detection of aluminum ions using green synthesized gold nanoparticles 

Hyunjun Park*, Woong kim, Wonseok Lee, Minwoo kim, Joohyung Park, Seongjae Jo, 

Chihyun Kim, Woochang Kim,  Jinsung Park 

13:25 – 13:45 EE018 

Electrochemical Measurement of Bio-Conjugation Between Beta-lactoglobulin Fibrils 

and Metal Ion 

Joohyung Park*, Wonseok Lee, Minwoo kim, Woong kim, Seongjae Jo, Woochang Kim, 

Chihyun Kim, Hyunjun Park, Jinsung Park 

13:45 – 14:05 EE019 

Erythrocyte membrane-coated electrochemical sensor for detection of fibrinogen 

Wonseok Lee*, Joohyung Park, Seongjae Jo*, Woong Kim, Minwoo Kim, Hyeonjoon Park, 

Woochang Kim, Chihyun Kim, and Jinsung Park  

14:05 – 14:25 EE015 

Home and Grid-connected Photovoltaic systems    Energy Monitoring System using 

LabVIEW and  ZigBee devices 

Chaiyant Boonmee, Patcharanan Sritanauthaikorn  

 
EE016 

Detection of cortisol using aptamer functionalized gold nanoparticles based on localized 

surface plasmon resonance 

Seongjae Jo*, Joohyung Park, Woong Kim, Woochang Kim, Minwoo Kim, Chihyun 

Kim, Hyeonjoon Park, Jinsung Park 

Department of Control and Instrumentation Engineering, Korea University, Sejong, 30019, South Korea 
nabiosjsj@gmail.com 

 

ABSTRACT: Depressive disorder, one of the most common mood disorder, is caused by 

various factors such as neurobiological changes, combination of interaction genes, 

environment or individual life history. In general, mental status examination or psychological 

test are performed to check for depressive disorder. The above method can lead to inaccurate 

results due to differences in patients' individual propensity and answers. So it is difficult to 

distinguish between depressive disorder and psychological reasons. 

 Cortisol is a well-known biomarker of depressive disorder. By measuring cortisol in the body, 

the condition of patient can be diagnosed more accurately. Typically, cortisol was measured 

using antibody with various indirect methods such as amplifying the weight by BSA-cortisol, 

inducing redox reactions by glucoseoxidase-labeled cortisol and fluorescing by cortisol-

horseradish peroxidase. 

 In this study, we detect the cortisol using aptamer functionalized gold nanoparticles substrate 

based on localized surface plasmon resonance. To find the optimum conditions of substrate 

functionalized with aptamer, we synthesize various sizes of gold nanoparticles and use them to 

fabricate substrates. The aptamer is optimized on 80 nm gold nanoparticles substrate. The 
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limit of detection is 0.1 nM by direct measurement using aptamer functionalized gold 

nanoparticles substrate. It also has excellent selectivity for steroid hormones similar to cortisol 

in molecular weight and structure. Furthermore, we could confirm the possibility of measuring 

cortisol in plasma using artificial blood using human serum albumin. 

 

Keywords: cortisol, aptamer, localized surface plasmon resonance, mood disorder, depressive 

disorder 
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Colorimetric detection of aluminum ions using green synthesized gold nanoparticles 

 

Hyunjun Park*, Woong kim, Wonseok Lee, Minwoo kim, Joohyung Park, Seongjae Jo, 

Chihyun Kim, Woochang Kim,  Jinsung Park 

 
Department of Control and Instrumentation Engineering, Korea University, Sejong, 30019, South Korea. 

guswns1105@gmail.com 

 

ABSTRACT: Aluminum is the most abundant metal element in the earth’s crust. And is a 

common metal frequently used in our daily life. By using light weight and durability 

characteristics, it is used as a material for aircraft, ships, vehicles, etc. Aluminum has a high 

oxidizing property and it is easily ionized in water quality. However, recently, there are reports 

that aluminum ions show a toxic effect. It is very bad influences for human body, can cause 

serious diseases associated with brain damage (such as Alzheimer’s disease, Parkinson’s 

diseases, etc.). Therefore, the detection of Al3+ is very important. Recently, the reported 

methods include atomic absorption spectrometry (AAS), inductively coupled plasma atomic 

emission spectrometry (ICP-AES), and ICP mass spectrometry (ICP-MS), electrochemical 

methods and fluorescent analysis. However, these methods require large equipment and costly. 

Here in we report a method to detect by colorimetric method in which color changes when 

reacting with aluminum via gold nanoparticles synthesized using apple extract. Especially, 

gold nanoparticles using apple extract (AX-AuNPs) are superior in reactivity with aluminum 

ions when compared with existing bare AuNPs. Gold nanoparticles in existence are used only 

as citric acid for reducing and capping agent, but AX-AuNPs not only citric acid but also 

impurities such as polyphenol, pectin are used as reducing and capping agent. So it can be said 

that AX-AuNPs are more sensitive to reaction with aluminium ions. Based on the above 

research, we expect to be applied to the detection of aluminum ions in real life by conducting 

experiments in the same way by using real samples (tap water, drinking water etc.). 

 

Keywords: Colorimetry, Label-free, Aluminum ion, Nanotoxicity, Gold nanoparticles, Apple 

extract 
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and Metal Ion 

Joohyung Park*, Wonseok Lee, Minwoo kim, Woong kim, Seongjae Jo, Woochang 

Kim, Chihyun Kim, Hyunjun Park, Jinsung Park 

Department of Control and Instrumentation Engineering, Korea University, Sejong, 30019, South Korea 
dune1990@korea.ac.kr 

ABSTRACT: The interaction between heavy metals and amyloid aggregates plays a 

significant role not only in the pathogenesis of neurodegenerative disorders such as 

Alzheimer's and Parkinson's disease but also in the application technology of amyloid fibrils 

for the synthesis of a metal nanomaterial. In this study, we investigate the interactions 

between amyloid fibrils and heavy metal ions by electrochemical measurement. For this 

purpose, various heavy metal ions (e.g., palladium, mercury, copper, and cadmium) were 

directly reacted to amyloid fibrils within different concentrations (ranging from 10-1 to 105 

femtomole). We also characterized the sensitivity and half-maximal effective concentration 

(EC50) of interaction between amyloid fibrils and each metal ions. We believe that 

electrochemical analysis is helpful to get insight into the interactions between amyloid fibrils 

and heavy metal ions as well as amyloid-metal ion application techniques such as amyloid-

based water purification membranes. 

Keywords: Amyloid fibril, β-lactoglobulin, Metal ion, Nanotoxicity, Alzheimer's disease, 

electrochemical. 
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Erythrocyte membrane-coated electrochemical sensor for detection of fibrinogen 

Wonseok Lee*, Joohyung Park, Seongjae Jo*, Woong Kim, Minwoo Kim, Hyeonjoon 

Park, Woochang Kim, Chihyun Kim, Jinsung Park  

Department of Control and Instrumentation Engineering, Korea University, Sejong, 30019, South Korea 

lws729@gmail.com  
 

ABSTRACT: In the body, fibrinogen plays various roles such as wound healing, 

angiogenesis, cell spreading and fibroblast proliferation. Meanwhile, abnormal concentrations 

of fibrinogen can cause various diseases from hemophilia to cardiovascular disease. In that 

sense, many studies have been reported on the development of techniques for sensitive 

detection of fibrinogen. Although many methods for detection of fibrinogen (such as Clauss 

method and enzyme-linked immunosorbent assay) have been developed, these techniques have 

several limitations. For example, the results from these methods can be influenced by the 

experimental environments (such as temperature and sample preparation conditions), and an 

additional label is essential for capturing the fibrinogen. Herein, we developed an 

electrochemical biosensor for ultra-sensitive detection of fibrinogen by coating the surface of 

the sensor with an erythrocyte membrane. By using the erythrocyte membrane, capturing 

efficiency of fibrinogen is improved, which allows for sensitive detection. That is, the 

electrochemical biosensor linearly detected 0.0001 to 5 mg / mL of fibrinogen and the 

fibrinogen detection limit was 49 ng/mL. Even, it was able to sensitively detect the fibrinogen 

in the serum sample using erythrocyte membrane coated biosensor. From our results, the facile 

and ultrasensitive electrochemical biosensor provides shed light on a new method for 

fibrinogen detection using cell membrane. 
 

Keywords: erythrocyte membrane, fibrinogen, electrochemical biosensor, electrochemical 

impedance spectroscopy 
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Home and Grid-connected Photovoltaic systems Energy Monitoring System using 

LabVIEW, and ZigBee devices 

Chaiyant Boonmee*, Patcharanan Sritanauthaikorn  

Rajamangala University of Technology Suvarnabhumi Nonthaburi Center                      
  chaiyant.bm.aj@gmail.com 

 

ABSTRACT: To track energy consumption for individual home with grid-connected 

photovoltaic system is an essential for making energy conservation and home saved energy 

analysis. In order to achieve the requirement for monitoring home energy consumption, the 

several values of energy parameters, temperature and humidity are required. Nowadays, the 

wireless technologies are becoming significant equipment in the smart grid, particularly the 

ZigBee devices. These smart devices are highly accepted to apply for building and home 

automation, energy management, efficiency optimization and metering services. They are able 

to operate for long periods of time without maintenance needs. In addition, the LabVIEW is a 

popular software used to apply in industrial control system and SCADA which can be 

updated, integrated with custom-written virtual instrumentation (VI), and delivered by 

computers. In this paper, a model home and Grid-connected Photovoltaic systems energy 

monitoring system using LabVIEW and ZigBee devices are proposed in order to monitor the 

home energy consumption, the required data of inside and outside temperature and humidity 

are measured, recorded, and analysed. This system uses the ZigBee devices to transfer all 

measured data (Energy, temperature and humidity) from any important point of the home to 

PC which is operated with LabVIEW as shown in Fig.1. Three points of power and energy 

used in this home are measured, analysed and monitored through the standard instruments. 

 

Keywords: Monitoring System, energy home monitoring 
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of Melon in the Greenhouse 

Pirun Chomsri 1*, Chaloemkwan Ariyawong 1, Amnuaypos Thongkam 1, 

Chaiyan Chansiri 2 

1* Department of Agricultural Technology, Faculty of Agriculture and Agro-Industry, Rajamangala 
University of Technology Suvarnabhumi , Ayutthaya 13000 

2Department of Agricultural Engineering, Faculty of Engineering, Khonkaen University, Khon Kaen 40002 
 

ABSTRACT: The aims of these studied was compared the growth rate of melon under 

difference system in the greenhouse which systems were the temperature and relative humidity 

control system and without temperature and relative humidity control system. The control 

system was controlled temperature and relative humidity in the greenhouse less than 30 ○C and 

86 %, recpective. The experiments that was used 24 melon trees per experiment. The data were 

collected incuding height of tree, stem size, number of leaves and stamens. The melon tree 

under the control of temperature and relative humidity was showed data higher than without 

temperature control system including height of tree, average stem size, number of leaves and 

stamens were 144.6 cm, average stem size 4.2 cm, 24 leaves, 15 flowers and 103 cm, average 

stem size 3.8 cm, 22 leaves and 10 flowers, respective. The melon tree under temperature and 

relative humidity control system in greenhouse was showed the pollen is faster than without 

temperature and relative humidity control system that it was grew similar and comfortable for 

culture. Therefore, the data from these experiment was showed high efficiency production of 

melon from the temperature and relative humidity control system that It is possible to use a 

temperature and relative humidity control systemin the greenhouse to increase the efficiency of 
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production and reduce the time of cultivation. 

Keywords: melon, Temperature control, greenhouse. 
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2Faculty of Engineering and Architecture,Rajamangala University of Technology Suvarnabhumi, Nonthaburi 

Campus,Thailand 

 

ABSTRACT: The objective of this research is to design and construct with the concept comfort 

and convenience by the combination of Thai wisdom to fit and suitable for a small 2-3 people 

family. The outstanding of the house is one story house, with high gable roof, usage space is 31 

m2, which consisting of living room, kitchen, balcony, bedroom and restroom. The main idea for 

the house is designed for     comfortable living, not too hot and also can use natural sunlight in 

some area. The roof have a good heating resistance at the thermal coefficient 0.836 W/m.K. The 

roof has a gable roof vents and ceiling vents are installed around the house to reduce heat by 

natural mechanism. The interior ceiling is installed with heat resistance gypsums board which 

can reflect the heat radiation up to 86 %, in addition, there is a tree to shade over the house in 

order to reduce the sunlight from the west of the house. The lightweight brick is suitable for 

construction, which its potential in 0.13 W/m.K of the heat transfers, better than ordinary brick 

which its potential in 1.15 W/m.K. Suvarnabhumi Sustainable House must use the light and 

bright for both interior and exterior in order to reflect the sunlight and solar radiation. Beside, the 

area around Suvarnabhumi Sustainable House should have a moist glass ground cover and 

watering throughout the day that will make the surrounding around Suvarnabhumi Sustainable 

House cool down and cover ground surface not to dry. This is the house which will make you to 

stay feel comfortable, convenience and safe. 
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ABSTRACT: This research aims to create wealth for other entrepreneurs by using the cement 

criteria: Dirt: Sand is 1: 6: 0, 1: 5: 1, 1: 4: 2, 1: 3: 3, 1: 2: 4 by weight And tested in accordance 

with the standard brick construction Mon. The test results showed that the ratio of 1: 3: 3 is the 

ratio of ordinary brick construction without burning. The optimum amount of dirt soil per sand. 

Which volume It can make ordinary brick construction do not need to burn the best compressive 

strength and qualification standards. This improved non-combustible brick construction can 

mailto:jnatapong@hotmail.com
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reduce the amount of soil that is imported from foreign countries. And the local sand can be 

used as substitutes to reduce the cost of production as well 

 

Keywords: Brick Building, Without Burn, Local Materials 
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ABSTRACT: This research is to collect and study gingerbread fretworks of artisan clans in 

Bangkok, vicinities and Phrae Province. The research is a consequence of the study on 

Gingerbread House Architecture in Thailand, Case Study: Bangkok, Vicinities and Phrae 

Province. The objectives of this research are to study buildings decorated by fretworks and 

collect, copy, analyze and categorize gingerbread designs found in Bangkok, Vicinities and 

Phrae Province, so that the local art and culture in central and northern regions can be preserved 

before they are demolished or deteriorated. The study can be used as learning and teaching 

materials for architecture or building improvement and decoration and so on. This study uses 

data received from the study result of Gingerbread House Architecture in Thailand, Case Study: 

Bangkok, Vicinities and Phrae Province as a main field of study in actual places. The places 

include 12 buildings decorated by gingerbread fretworks with 156 designs. According to the study, 

the buildings decorated with gingerbread fretwork were popular during the reigns of King Rama 

V and King Rama VI. However, the popularity decreased during the reign of King Rama VII. 

Most of the buildings are located in Phra Nakhon District of Bangkok, Mueang District of 

Nakhon Pathom Province and Mueang District of Phrae Province. These buildings were 

influenced by Western culture before the influence spread to Bangkok. For the buildings 

decorated by gingerbread designs, there is no information about the artisans. However, the only 

information shows that most of the artisans were local and Chinese artisans. Meanwhile, some 

fretworks were purchased from the capital city.  The buildings were popularly decorated by 

gingerbread designs. The decorations were in the areas beyond accordion doors, windows and 

supporters. Also, the decorations were beneath ceilings, eaves ornamental fringes, splashboard 

ornamental fringes, window ornamental fringes, balustrade bars and splashboard skids. 

Gingerbread designs include wood patterns, and most of the wood patterns are vertical, 

horizontal, transparent, delicate, curved and smooth. In addition, some patterns are twisted. The 

uniqueness of the pattern is vine pattern by having branches, clusters and glumes. Meanwhile, 

tulip pattern is the original pattern of gingerbread design. Another characteristic is a pattern 

derived from gaps, and most of them are vertical by being perforated into a variety of closed and 

opened gaps linked with the same style of perforated wood plates. The pattern of perforated gaps 

is caused from wood with two opened gaps by similarly having left and right perforations. 

Additionally, the left perforation is different, or it is on single wood plates consistently placed in 

array. The popular patterns of perforated gaps include larvae, leaves, flowers and petals. After 

the patterns are produced, the patterns will possess the same characteristics as those of a variety 

of clusters. 

Keywords: Gingerbread House Pattern, Thai Handicraft, Bangkok Vicinities and Phrae 

Province 
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ABSTRACT: To perform the seismic response analysis of structures, time history analysis are 

required. Since real earthquake data are quite limited, artificial earthquake acceleration histories 

compatible with a given response spectrum are commonly used as an alternative. One method to 

generate artificial time histories is to express an earthquake acceleration history as the sum of 

sinusoids multiplied by an intensity function. In this approach, the phase angle of each sinusoid 

is tuned so that the generated acceleration matches the given response spectrum and the tuning 

process is performed in an iterative manner. This study propose a method for generating 

artificial ground motion accelerograms based on this approach and the fragility of bridge pier 

was presented by using the proposed method. The proposed method simplifies the process for 

tuning the amplitude of each sinusoid and generates accelerograms that match the given 

response spectrum more accurately. 

 

Keywords: Bridge Pier, Earthquake Acceleration, Fragility, Accelerogram 
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ABSTRACT: The permanent magnet brushless DC motor has been widely used because of its 

higher performance; energy efficiency, small volume and light weight, and high power density. 

The shaft in the conventional motor for fan blower is an obstacle for the fluid transfer. In this 

paper, a hollow shafted BLDC motor for fan blower is proposed in order to increase the 

efficiency of the fluid transfer. Fig. 1 shows a hollow shafted BLDC motor in 2D and 3D. The 

characteristics of the motor will be analysed by finite element method in 2D and 3d, and they 

will be compared with the experiments.  
 

   

Fig. 1 Hollow shafted BLDC motor 

mailto:1itsmoon@gwnu.ac.kr
mailto:joh0806@gwnu.ac.kr
mailto:1hzi_09@naver.com
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ABSTRACT: Considering all-polymer solar cells (all-PSCs) potential applications as the 

portable and wearable power generators, it is of the urgent need to develop active layers that 

possess intrinsic mechanical endurance whilst maintaining a high power-conversion efficiency 

(PCE). One critical factor that restricts the co-existence of these two properties is the 

contradictory associations between the mechanical durability and electronic properties of the 

active layers. In this work, we demonstrate a facile method to simultaneously control the 

intercalation behavior and nanocrystallite size in the polymer/polymer blend by employing a 

new high-viscosity polymer additive, namely poly(dimethylsiloxane-co-methyl 

phenethylsiloxane) (PDMPES) into the TQ-F:P(NDI2OD-T2) all-PSC matrix, where the 

PDMPES was prepared by grafting styrene blocks into the backbone of a 

poly(dimethylsiloxane-co-methylhydrosiloxane) (PDMHS), showing ~4-fold viscosity 

enhancement over that of PDMHS. We achieved a mechanically excellent all-PSC without 

almost loss of the initial PCE (~7.0%) in TQ-F:P(NDI2OD-T2) with 10 wt% PDMPES. Besides, 

we also obtained a satisfactory PCE of 4.0% after 500 bending cycles in the optimal PDMPES-

processed device using graphene electrode on PET substrate. Our results provide a simple route 

to achieve mechanically robust all-PSCs with a maintained high PCE, enabling the efficient 

flexible and bendable all-PSCs, which can potentially realize stretchable and wearable all-PSCs 

as a linchpin of next-generation electronic devices. 
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LabVIEW based Control of The Photosynthetically Active Radiation Spectrum of the LED 

Lighting for Cultivation System 
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Suvarnabhumi, Nonthaburi, Thailand 
3Faculty of Mechanical and Energy, Gyeongsang National University, Republic of Korea 
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ABSTRACT: For at least a decade, an LED light source has been applied to plant factory 

systems. This study presents the demonstration of an implementation of the multi-mode 

adjustable actual photon flux ratio of red and blue LED lights for indoor plantation. The goal of 

this study is to confirm the design by measuring the LED light spectrum and analyzing the 

PPFD, R/B photon flux ratio and PAR spectrum. Eight different spectrum of high power LED 

such as: violet (420 nm), blue (440 nm), green (550 nm), orange (590), red (640 nm), deep red 

(660 nm), warm white (3000k), and cool white (6000k), totaling to 72 units, were applied as 

light sources. The R/B ratio was controlled by a multi-channel adjustable resistor with 
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LabVIEW. The photon flux of LED light source was measured by a spectroradiometer and 

analysed by computer software. The result confirmed that our LED lighting system could supply 

the specific PAR spectrum in several R/B photon flux ratios with high quality of light. This 

method could be applied to other cases of plant experiments that involve the effect of red and 

blue LED light. The design is easy to control and readily gives better light quality than the 

previous LED light sources that mixed the R/B ratio by the using varying number of LEDs. 

 

Keywords: PAR Spectrum, LED Light source, Cultivation System, LabVIEW 
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ABSTRACT: The lithium battery (LPB) degrades gradually when subjected to environmental, 

operating voltage, and surge stress. Degradation of the LPB may shorten life span and cause 

malfunction of circuits and systems due to abnormal operation. In this paper, to improve the 

reliability and performance of the battery, the lifetime variation of the LPB type used in 

autonomous ships was studied. In order to test the change of discharge type, a multi - level 

inverter was applied to observe the life change through rapid aging test. Electrochemical 

impedance spectroscopy was used for the lifetime measurement, and the measured LPB 

degradation process and lifetime relationship were investigated. From the results, it can be seen 

that the performance of the battery improves when the discharge is performed by applying a 

high-level multi-level inverter to the life of the LPB. 

 

Keywords: Battery, impedance spectroscopy, multilevel, power conversion 
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ABSTRACT: The Artificial LED light system could program the red (R) and blue 

(B) LED light spectrum within the range of the Photosynthetically Active Radiation spectrum 

appropriate for many kinds of plants in the growth area of 0.36 m2. The LED light spectrum can 

be programed in three R:B ratios, such as 25:75 for seedling state, 50:50 for vegetative growth, and 

75:25 for flowering and fruit yield. Our artificial LED light system with feedback control of PPFD 

via Arduino technology has high Photosysthetically Active Yield Efficiency with very small 

power consumption of 40 watts to generate the highest PPFD at 250 µmol m-2 s-1 of the 30 
centimetre from the light source. 

 

Keywords: Photosynthetically active radiation spectrum, Artificial LED Light, Plantation 
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Design and Setup of Illumination System Using LED Lamps from DC and AC Sources 

Paiboon Kiatsookkanatorn1*, Anon Pungching-ngam1, Surachai Am-ugsorn2, Wisut 

Tantirungruang1, Napat Watjanatepin3 

1*Dept. of Electrical Eng., Rajamangala University of Technology Suvarnabhumi, Thailand. 
2Dept. of Accountancy, Rajamangala University of Technology Suvarnabhumi, Thailand. 

3SERTTC, Rajamangala University of Technology Suvarnabhumi, Thailand. 

Paiboonkiat@hotmail.com 
 

ABSTRACT: This research proposes design and setup of illumination system using LED lamps 

from DC and AC sources. In this research, the illumination system design is shown by using 

high efficiency LED wall lamps with motion sensors for automatic lighting control lamps to 

energy saving and this research used DIALux program for simulation of lighting distribution in 

each area of Suvarnabhumi home to adjust lamp layout. Moreover, Fluke 435 is used to measure 

the power absorption and power quality of proposed LED lamps. The results reveal that lumens 

of each area accorded to standard. Simulation of lighting distribution using DIALux program are 

same as experimental results. Especially, energies of the proposed illumination system design 

can save so much. Also, in one day, the lighting system uses 8 hours with around 30.24 
unit/month. However, the LED lamps from AC sources can generate high harmonic currents 

approximately 148% which lead to reduce the power factor about 0.55. This results can  be assumed 

that, in order to decrease this problem, the LED lamps from DC sources are replaced. 

 

Keywords: Light Emitting Diode (LED) lamp, Energy saving, Illumination system 
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Study of a three-leg interleaved buck converter for photovoltaic-powered hydrogen 

production systems 

Damien Guilbert1, Chaiyant Boonmee2, Napat Watjanatepin3 

1Université de Lorraine, IUT de Longwy, Group of Research in Electrical Engineering of Nancy (GREEN), 
Longwy, France 

2,3Rajamangala University of Technology Suvarnabhumi Nonthaburi Center, Nonthaburi, Thailand 
1damien.guilbert@univ-lorraine.fr, 2chaiyant.bm.aj@gmail.com, 3watjanatepin.n@gmail.com 

 

ABSTRACT: Over the last decades, water electrolysis is considered as the most promising 

technology to produce hydrogen. In order to minimize the environmental impacts, renewable 

energy sources such as photovoltaic systems have to be used [1]. Recently, photovoltaic-

powered hydrogen production systems have gained a growing interest from researchers [2]. Like 

the fuel cell, DC-DC converters are required in order to interface the photovoltaic system with 

the electrolyzer [2]. Generally, classic buck converter and isolated topologies (i.e. half-bridge, 

full- bridge) are used to supply the electrolyzer. However, these topologies present several 

drawbacks especially from output current ripple reduction and availability in case of power 

switch failures point of view [2]. Hence, a 3-leg interleaved DC/DC (see figure 1) buck 

converter has been chosen as a viable solution in order to meet these requirements. The purpose 

of this paper is to study a three-leg interleaved buck converter in a photovoltaic-powered 

hydrogen production system. Besides, a MPPT control is developed taking into consideration 

mailto:1damien.guilbert@univ-lorraine.fr
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the equivalent electrical circuit of the electrolyzer (see figure 2). This model allows modeling 

the dynamic behavior of the electrolyzer in case of sudden input current variation. Therefore, 

this work brings an original contribution compared to the current state- of-the-art. Simulation 

and experimental results will be presented in order to validate the performance of the 3-leg 

interleaved buck converter. 

 

Keywords: photovoltaic, interleaved DC-DC buck converter, proton exchange membrane 

electrolyzer, output current ripple. 
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A Study on the Shaft Surface Damage of the Hatch Shaft Used by Tank Pilots 

Dae Un Kim, Kyung Seob Kuem, In Taek Oh, Sang Deuk Kim, 

Byeong Jae Moon 

Consolidated Maintenance Depot Republic of Korea Army, Changwon P.O.BOX92 57 Sangnam-dong 

Seongsan-gu Changwon-si Gyeongsangnam-do Republic of korea. 
akdong48@nate.com 

 

ABSTRACT: This study in about the damage of the shaft surface of the hatch used when the 

pilot enters and exits the cockpit. We will investigate the cause of the surface damage of the 

hatch shaft and how to improve it. Due to frequent opening and closing of the hatch shaft, 

frictional force is generated by the contact of the two sleeve bearings installed inside. This 

damages the surface of the shaft and causes uneven wear of the shaft during long-term use. As a 

result of the study, structural problems were observed due to the concentrated load of the ball 

bearing on the contact surface of the shaft. A surface contact bearing is proposed as a 

countermeasure to disperse the concentrated load of the bearing. As a result, surface damage to 

the shaft is expected to be reduced.  

 

Keywords: Shaft surface damage, Damage protection, Surface treatment, Contact bearing, 

Finite element method, Failure analysis. 
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DESIGN AND CONSTRUCTION OF ISOLATION TRANSFORMER FOR  

THE LED BACKLIGH TV 

Prachum Utaprom 

 Program in Electronics and Telecommunication Engineering field, Faculty of Industrial Education, 

Rajamagala University of Technology Suvarnabhumi, Suphanburi 
 

ABSTRACT: The study aimed at design and construction of isolation transformer can supply 5-

35mA current for the LED backlight TV. In the design of 2 transformers. The connections 

parallel. The first input transformer voltage 180-220VAC and output transformer voltage 

12VAC. The connection with the second transformer input voltage 12VAC and output 

transformer voltage 220VAC for protection of the leakage current while testing the LED can 

measure only one LED or more than one LED. And can wrong measurement electrode. 
 

Keywords:  Isolate transformer, LED backlight. 
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WASTE REDUCTION IN LEATHER GLOVES PRODUCTION PROCESS 

P. Trinrachatametee*, N. Sukachat , N. Udomsri 

 Rajamangala University of Technology Suvarnabhumi, Nonthaburi 

prawit19738@gmail.com 
 

ABSTRACT: This project aims to reduce waste in leather gloves production process, and to 

improve production process to increase the efficiency of leather gloves production.  Data were 

collected from the plant and the resultsshowed that the works did not meet the standards. As this 

result, the goal was set for reducing waste from the production process under a condition of 

waste that would not exceed 5 percent. Then, the studies were conducted to explore procedural 

and waste information in order to reduce the waste occurred in the production process, from the 

preparation procedure to the blade monitoring, which are standard operations.The theory of 

quality tools was used in this study. Problem analysis and technical questions 4M, 5W 1H and 

PDCA principle were used to improve the performance of producing leather gloves. This study 

also applied industrial engineering and explored side effects by collecting experimental data and 

comparing the production performance of leather gloves before and after updating. The results 

showed that the amount of waste due to rash problem was reduced from 10% to 3.75%, or the 

waste reduction at 6.25%, adding value to the plant at 16,200 baht per month. 

 
ME014 

Evaluation of wettability of rice leaf-like surface pattern using laser grooving 

Tae Wan Kim1, Mu Yeon Jang2 

1,2Department of Mechanical Engineering, Pukyong National University, Busan, Korea University  
1tw0826@pknu.ac.kr, 2jjj1004255@naver.com 

 

ABSTRACT: The aim of this study was to investigate the wettability and anisotropic flow 

characteristics of rice leaves. The rice leaf surface parameters were determined and numerically 

modeled by measuring the surface shape of the actual cultivated rice leaves, and the anisotropic 

flow characteristics of the rice leaf structure were revealed through the contact angle and contact 

angle history evaluation experiments. The surface of the rice leaf was simulated using the rapid 

prototyping technique to reproduce the effect of asymmetric cone protrusions on the surface 

through the contact angle and contact angle hysteresis of the droplet. In addition, rice leaf-like 

surface patterns were prepared by applying laser powder deposition technique for engineering 

applications of rice leaf surfaces and the anisotropic wettability characteristics were evaluated. 

The contact angle of the groove surface on the non-patterned surface was more than 100 °, 

whereas the contact angle of the droplet was about 60 °. As the groove space increases, the 

contact angle in the perpendicular direction decreases, but the difference in contact angle in the 

parallel direction is not large. 
 

Keywords: rice leaf, wettability, laser grooving 
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Comparative study of an in situ measurement of shortwave radiation and atmospheric 
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A.K.M. Mahmudul Haque1, Youngho Lee2, Youngsu An3, Hanshik Chung4, 

 Kwangsung Lee5*  
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2Department of Energy and Mechanical Engineering, Graduate School, Gyeongsang National University, 

Tongyeong city, Republic of Korea  

3Training Ship Management Center, Gyeongsang National University, Tongyeong city, Republic of Korea 
4Department of Energy and Mechanical Engineering, Institute of marine industry, Gyeongsang National 

University, Tongyeong city, Republic of Korea  

†Department of Energy and Mechanical Engineering, Gyeongsang National University, Tongyeong city, 
Republic of Korea 

1mahmudul.haque@brur.ac.bd, 2lyh2795@hanmail.net, 
3
kosme3@gmail.com, 4hschung@gnu.ac.kr,  

5*lks815@naver.com  
 

ABSTRACT: This paper presents in situ measurement based comparative results to obtain 

precise information about incoming shortwave radiation and existence of yearly based seasonal 

atmospheric temperature variation along a ship’s route between Tongyeong (South Korea) and 

Hakata (Japan). The observations are performed on a volunteer ship during the spring, summer, 

and fall seasons of South Korea in 2016 and 2017. The observed data are compared with NASA-

SSE data from 2004 and classified based on whether the weather was fine, cloudy, or rainy, 

respectively. A computational analysis of the collected data is also performed. The statistical 

analysis showed that there were both overestimations and underestimations in our 

measurements.  
 

Keywords: shortwave radiation, atmospheric temperature, weather, season 
 

MI003 

A Study on the Performance of BWRO Water Treatment Process by the Control of 

Concentrated Water Flow 

Youngho Lee1, Hanshik Chung2, Kwangsung Lee3* 

1Department of Energy and Mechanical Engineering, Graduate School, Gyeongsang National University, 

Tongyeong city, Republic of Korea  
2Department of Energy and Mechanical Engineering, Institute of marine industry, Gyeongsang National 

University, Tongyeong city, Republic of Korea 
3*Department of Energy and Mechanical Engineering, Gyeongsang National University, Tongyeong city, 

Republic of Korea  
 1lyh2795@hanmail.net, 2hschung@gnu.ac.kr, 3lks815@naver.com 

 

ABSTRACT: The OR (Reverse Osmosis)  used in this study is a technology that is used to 

remove a large majority of contaminants from water by pushing the water under pressure 

through a semi-permeable membrane. The purpose of this study is to reduce the concentrated 

water flow rate which deteriorates the water quality standard of the production quantity and 

may affect the system adversely. So, it is important to adjust the range of the concentrated 

water flow control point. In this study, a concentrated water flow rate control range is set into 

six levels in a range of 10㎥/h ~ 20㎥/h. Pressure change of the high-pressure pump and water 

quality change are performed to find out the optimum amount of concentrated water discharge. 

Keywords: RO, brackish water, permeate, concentrate 
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Reduce Times from the Manufacture Car Seat: The Company Case Study 

    N. Udomsri*, S. Piriyayon, P.Trinrachatametree, B. Wattananaphakasem 

Department of Industrial Engineering, Faculty of Engineering and Architecture, 

Rajamangala University of Technology Suvarnabhumi, Nonthaburi 

Nonthachoti@hotmail.com 

 

ABSTRACT: This research aims to reduce the time of car seat production process : A Case 

Study of Car Seat Production Company by reducing staff time in the bottleneck, there are two 

main reasons: 1) Inadequate production processes lead to inadequate production, and 2) 

Overworked employees. Improvements were made to the study of each production line to 

improve production lines, improvements by work study, seven wastes, ECRS and Production 

Line Balancing. The production line in the original production line A had 5 rows of car seats, 

used 57 machines and 56 employees to reduce the cycle time. For technique, the balance has 

been the production line. The results of the research show that the production line can be 

controlled and reduced at the same time. In the production line, there are 5 rows and 4 

production lines. The production time is 346.91 minutes. The production time were 225.60 

minutes, the productivity were 146 car set per day, 58 employees were employed, and 47 

machines were reduced. The operation time was 121.31 minutes, equivalent to 53.77 % 

 

Keywords: Work study, 7 waste and ECRS, Production Line Balancing 

 
SS004 

DESIGN AND CONSTRUCTION OF INSTRUCTIONAL  MATERIAL 

DEVELOPMENT 

Pitichon Piamboriboon 

Technical education department, Faculty of industrial education, Rajamangala university of technology 

Suvarnabhumi Suphanburi, Thailand 

 
ABSTRACT: The design and construction of instructional material development, Bachelor of 

Science in Technical Education (B.Sc.Tech. Ed.) Program in electronics and 

Telecommunication Engineering, Program in Mechanical engineering, Program in Industrial 

Engineering (Improvement of 2554) consists of the teacher’s book and teaching materials, 

including the teaching plans, worksheets, post-lesson exercises, and the tests. In the teaching 

kit, there are teaching contents as following, types and the importance of Industrial 

engineering’s teaching-assisting materials, types of printed media, the analysis of teaching-

assisting material development, the document analysis forms, the performance evaluation, the 

progressive record of learning and project. All teaching materials mentioned above are 

designed and implemented in the form of Microsoft Power Point. After assessed by 3 

specialists, the teaching kit of Teaching Material Development has been proved that these 

materials are good for implementing in authentic teaching. The instructional materials 

development helps teach the use of sampling. The total evaluation results in good teaching 

material development teaching instruction can considerably. The research of water. 

 

Keywords:  including the teaching plans, the importance of Industrial engineering’s teaching-

assisting materials, the document analysis forms 
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