
Preface 
 
The 5th KKU International Engineering Conference 2014 (KKU-IENC 2014) was held during 
March 27-29th, 2014, in the City of Khon Kean, Thailand. The conference is held every other year 
to serve as a venue for academics, researchers, engineers, scientists and workers in various fields of 
science and technology, to exchange knowledge, ideas, experience and expertise.  
 
All the papers submitted to this conference have been subjected to a rigorous peer-review process 
based on originality and quality. Of all the papers submitted, 317 papers have been accepted to the 
conference and published. In this book, we showcase results from researchers in:   
 

Chapter I:   Material Science, Chemical Engineering and Biotechnology 
Chapter II:   Building Materials and Technologies in Construction 
Chapter III:  Urban Planning and Transportation 
Chapter IV:  Environmental Materials, Engineering and Management 
Chapter V:   Power and Electrical Engineering, Microelectronics and Communication 
Chapter VI:  Energy and Energy Saving Technologies, Thermal Engineering 
Chapter VII:  Mechatronics and Control 
Chapter VIII:  Computer and Information Technology, Data Processing 
Chapter IX:  Agricultural Engineering and Food Technology 
Chapter X:  Industrial Engineering 

 
The organizing committee must thank all the reviewers for their diligent comments that help 
improve manuscripts and every member of the organizing committee for their dedication.  
 
 
Sujin Bureerat 

Editorial-in-Chief  
  

All rights reserved. No part of contents of this paper may be reproduced, processed or transmitted in any form or by any means without the written
permission of Trans Tech Publications Ltd, www.scientific.net. (#0-06/09/25,20:26:51)



Conference Committee 
 
General Chair 

 Assoc. Prof. Somnuk Theerakulpisut (Khon Kaen University, Thailand) 
 

Organizing Chair 
 Assoc. Prof. Sununtha Kingpaiboon, (Khon Kaen University, Thailand) 

 
Editor-in-Chief 

 Assoc. Prof. Sujin Bureerat (Khon Kaen University, Thailand) 
 

Editorial Board 
 Prof. Alkim Akyurtlu (University of Massachusetts Lowell, United States of America) 
 Prof. Chitsan Lin (National Kaohsiung Marine University, Taiwan, ROC) 
 Prof. Donald Slack (University of Arizona, United States of America) 
 Prof. Kazuaki Syutsubo (National Institute for Environmental Studies, Center for Regional 

Environmental Research, Japan) 
 Prof. Masami Ueno (University of the Ryukyus, Japan) 
 Prof. Noboru Sonehara (School of Multidisciplinary Sciences, the Graduate University for 

Advanced Studies, Japan) 
 Prof. Yong-Taek Im (External Affairs, Korea Advanced Institute of Scienceand 

Technology,South Korea) 
 Prof. Piyasan Praserthdam (Chulalongkorn University,Thailand) 
 Prof. Prabhas Chongstitvattana (Chulalongkorn University, Thailand) 
 Prof. Somchart Soponronnarit (King Mongkut's University of Technology Thonburi, Thailand) 
 Prof. Suksun Horpibulsuk (Suranaree University of Technology, Thailand) 
 Prof. Surin Phongsupasamit (Chulalongkorn University, Thailand) 
 Prof. Voratas Kachitvichyanukul (Asian Institute of Technology, Thailand) 
 Prof. Bundhit Eua-arporn (Chulalongkorn University,Thailand) 
 Prof. Chalong Kirdpitugsa (Macro Consultants  Co.,Ltd.,Thailand) 
 Prof. Chongrak Polprasert (Thammasat University,Thailand) 
 Prof. Wanlop Surakampontorn (King Mongkut's Institute of Technology Ladkrabang, 

Thailand) 
 Prof. Prinya Chindaprasirt (Khon Kaen University, Thailand) 

 
Assistant Editors 

 Assoc. Prof. Kittipong Tonmitr (Khon Kaen University, Thailand) 
 Assoc. Prof. Charnnarong Saikaew (Khon Kaen University, Thailand) 
 Assoc. Prof. Pongsakorn Punrattanasin (Khon Kaen University, Thailand) 
 Asst. Prof. Arkom  Kaewrawang (Khon Kaen University, Thailand) 
 Asst. Prof. Somchai Chuan-Udom (Khon Kaen University, Thailand) 
 Asst. Prof. Supasit  Konyai (Khon Kaen University, Thailand) 
 Asst. Prof. Sumana Ratpukdi (Khon Kaen University, Thailand) 
 Asst. Prof. Kanda Saikaew (Khon Kaen University, Thailand) 
 Asst. Prof. Papot Jaroenapibal (Khon Kaen University, Thailand) 
 Dr. Kittiwet Khantiyawichai (Khon Kaen University, Thailand) 
 Dr. Nantiwat Pholdee (Khon Kaen University, Thailand) 



 Dr. Kulyakorn Khuanmar (Khon Kaen University, Thailand) 
 Dr. Kitirote Wantala (Khon Kaen University, Thailand) 
 Dr. Pornnapa Kasemsiri (Khon Kaen University, Thailand) 

   
Honorary Advisory Committee 

 Assoc. Prof. Somnuk Theerakulpisut (Dean, Faculty of Engineering, Khon Kaen University, 
Thailand) 

 Prof. Donald Slack (Head of  Dept. of Agricultural & Biosystems Engineering, University of 
Arizona, United States of America) 

 Prof. Johan De Graeve (President, Group T-International University College Leuven, Belgium) 
 Prof. I. A. Parinov (Head, Lab of Strength Physics & Fracture, Southern Federal University, 

Russia) 
 Prof. S.-H. Chang (National Kaohsiung Marine University, Taiwan, ROC) 
 Dr. Muaffaq Achmad Jani (Dean, University of 17 Agustus 1945 Surabaya, Indonesia) 
 Prof. Prinya Chindaprasirt (Director, Sustainable Infrastructure Research and Development 

Center, Khon Kaen University, Thailand) 
 Prof. Hudson Sirisuwapong (Director, Creative Lab Center, Prince of Songkla University, 

Thailand) 
 Prof. Jenq-Renn Chen (Dean, College of Engineering, National Kaohsiung First Univeristy of 

Science and Technology, Taiwan, ROC) 
 Assoc. Prof. Jr-Ping Wang (National Kaohsiung Marine University, Taiwan, ROC) 
 Asst. Prof. Wen-Ling Hong (National Kaohsiung Marine University, Taiwan, ROC) 
 Prof. Chih-Hsiang Liao (Chia Nan University of Pharmacy and Science, Taiwan, ROC) 
 Prof. Srisakdi Charmonman (Siam Technology College, Thailand) 
 Assoc. Prof. Uruya Weesakul (Director, Thammasat University Research and Consultancy 

Institute, Faculty of Engineering, Thammasat University, Thailand) 
 Assoc. Prof. Sarintip Tantanee (Dean, Faculty of Engineering, Naresuan University, Thailand) 
 Prof. H. V. Jagadish (University of Michigan, USA) 
 Prof. Shinji Ando (Tokyo Institute of Technology, Japan) 
 Prof. Atsushi  Fukuda (Nihon University, Japan) 
 Prof. Mikio Satomura (Director, Hot Springs Research Institute of Kanagawa Prefecture, 

Japan) 
 Prof. David Hui (University of New Orleans, USA) 
 Prof. Daniel Thiel (Tokyo Institute of Technology, Japan) 
 Prof. Akira Taguchi (Tokyo City University, Japan) 
 Prof. Takao Onoye (Osaka University, Japan) 
 Prof. Yoshikazu Miyanaga (Hokkaido University, Japan) 

 
Secretariats 

 Dr. Akraphon  Janon (Khon Kaen University, Thailand) 
 Dr. Pattarawit Polpinit (Khon Kaen University, Thailand) 

  



ORGANIZER 

 

Faculty of Engineering, Khon Kaen University 
 
CO-ORGANIZERS 

 

 

 

 

University  of  Arizona,  USA Southern Federal University, 
Russia  

National Kaohsiung Marine 
University, Taiwan 

University of 17 August 1945 
Surabaya, Indonesia 

 

   

Group T- International University 
College Leuven, Belgium 

Sustainable Infrastructure 
Research and Development 

Center, KKU 

Agricultural Machinery and 
Postharvest Technology 
Research Center, KKU 

Energy Management and 
Conservation Office, KKU 

  

 

 

Research Center for 
Environmental and Hazardous 
Substance Management, KKU 

Center for Alternative Energy 
Research and Development, 

KKU 

Electricity Generating Authority 
of Thailand 

The Engineering Institute of 
Thailand under H.M. the 

King's Patronage 

 
TECHNICAL SPONSORS    
 
 
 
 
 
SPONSORS 
 

 


