ISSN 1726-5479

SENSORS 11

TRANSDUCERS

vol. 16
Special

/12

; jm ent Data Acquisition
. nd Information Process Technologies

Bl i

~ and Their Applications

International Frequency Sensor Association Publishing aﬁ


http://www.sensorsportal.com/HTML/DIGEST/Journal_Subscription.htm

~1ren

g—’ [
Sensors & Transducers

Volume 16, Special Issue www.sensorsportal.com ISSN 1726-5479

November 2012

Guest Editors: Gongfa Li, Tinggui Chen and Hegen Xiong

Editors for Western Europe
Meijer, Gerard C.M., Delft University of Technology, The Netherlands
Ferrari, Vittorio, Universita di Brescia, Italy

Editors for North America

Datskos, Panos G., Oak Ridge National Laboratory, USA
Fabien, J. Josse, Marquette University, USA

Katz, Evgeny, Clarkson University, USA

Editor South America
Costa-Felix, Rodrigo, Inmetro, Brazil

Editor for Eastern Europe
Sachenko, Anatoly, Ternopil State Economic University, Ukraine

Editor for Asia
Ohyama, Shinji, Tokyo Institute of Technology, Japan

Editor for Africa
Maki K.Habib, American University in Cairo, Egypt

Editor for Asia-Pacific
Mukhopadhyay, Subhas, Massey University, New Zealand

Editorial Advisory Board

Abdul Rahim, Ruzairi, Universiti Teknologi, Malaysia

Ahmad, Mohd Noor, Nothern University of Engineering, Malaysia
Annamalai, Karthigeyan, National Institute of Advanced Industrial Science
and Technology, Japan

Arcega, Francisco, University of Zaragoza, Spain

Arguel, Philippe, CNRS, France

Ahn, Jae-Pyoung, Korea Institute of Science and Technology, Korea
Arndt, Michael, Robert Bosch GmbH, Germany

Ascoli, Giorgio, George Mason University, USA

Atalay, Selcuk, Inonu University, Turkey

Atghiaee, Ahmad, University of Tehran, Iran

Augutis, Vygantas, Kaunas University of Technology, Lithuania
Avachit, Patil Lalchand, North Maharashtra University, India

Ayesh, Aladdin, De Montfort University, UK

Azamimi, Azian binti Abdullah, Universiti Malaysia Perlis, Malaysia
Bahreyni, Behraad, University of Manitoba, Canada

Baliga, Shankar, B., General Monitors Transnational, USA

Baoxian, Ye, Zhengzhou University, China

Barford, Lee, Agilent Laboratories, USA

Barlingay, Ravindra, RF Arrays Systems, India

Basu, Sukumar, Jadavpur University, India

Beck, Stephen, University of Sheffield, UK

Ben Bouzid, Sihem, Institut National de Recherche Scientifique, Tunisia
Benachaiba, Chellali, Universitaire de Bechar, Algeria

Binnie, T. David, Napier University, UK

Bischoff, Gerlinde, Inst. Analytical Chemistry, Germany

Bodas, Dhananjay, IMTEK, Germany

Borges Carval, Nuno, Universidade de Aveiro, Portugal

Bouchikhi, Benachir, University Moulay Ismail, Morocco
Bousbia-Salah, Mounir, University of Annaba, Algeria

Bouvet, Marcel, CNRS — UPMC, France

Brudzewski, Kazimierz, Warsaw University of Technology, Poland
Cai, Chenxin, Nanjing Normal University, China

Cai, Qingyun, Hunan University, China

Calvo-Gallego, Jaime, Universidad de Salamanca, Spain

Campanella, Luigi, University La Sapienza, Italy

Carvalho, Vitor, Minho University, Portugal

Cecelja, Franjo, Brunel University, London, UK

Cerda Belmonte, Judith, Imperial College London, UK

Chakrabarty, Chandan Kumar, Universiti Tenaga Nasional, Malaysia
Chakravorty, Dipankar, Association for the Cultivation of Science, India
Changhai, Ru, Harbin Engineering University, China

Chaudhari, Gajanan, Shri Shivaji Science College, India

Chavali, Murthy, N.1. Center for Higher Education, (N.I. University), India
Chen, Jiming, Zhejiang University, China

Chen, Rongshun, National Tsing Hua University, Taiwan

Cheng, Kuo-Sheng, National Cheng Kung University, Taiwan

Chiang, Jeffrey (Cheng-Ta), Industrial Technol. Research Institute, Taiwan
Chiriac, Horia, National Institute of Research and Development, Romania
Chowdhuri, Arijit, University of Delhi, India

Chung, Wen-Yaw, Chung Yuan Christian University, Taiwan

Corres, Jesus, Universidad Publica de Navarra, Spain

Cortes, Camilo A., Universidad Nacional de Colombia, Colombia
Courtois, Christian, Universite de Valenciennes, France

Cusano, Andrea, University of Sannio, Italy

D'Amico, Arnaldo, Universita di Tor Vergata, Italy

De Stefano, Luca, Institute for Microelectronics and Microsystem, Italy
Deshmukh, Kiran, Shri Shivaji Mahavidyalaya, Barshi, India

Dickert, Franz L., Vienna University, Austria

Dieguez, Angel, University of Barcelona, Spain

Dighavkar, C. G., M.G. Vidyamandir’s L. V.H. College, India
Dimitropoulos, Panos, University of Thessaly, Greece

Ding, Jianning, Jiangsu Polytechnic University, China

Djordjevich, Alexandar, City University of Hong Kong, Hong Kong
Donato, Nicola, University of Messina, Italy

Donato, Patricio, Universidad de Mar del Plata, Argentina
Dong, Feng, Tianjin University, China

Drljaca, Predrag, Instersema Sensoric SA, Switzerland

Dubey, Venketesh, Bournemouth University, UK

Enderle, Stefan, Univ.of Ulm and KTB Mechatronics GmbH, Germany
Erdem, Gursan K. Arzum, Ege University, Turkey

Erkmen, Aydan M., Middle East Technical University, Turkey
Estelle, Patrice, Insa Rennes, France

Estrada, Horacio, University of North Carolina, USA

Faiz, Adil, INSA Lyon, France

Fericean, Sorin, Balluff GmbH, Germany

Fernandes, Joana M., University of Porto, Portugal

Francioso, Luca, CNR-IMM Institute for Microelectronics and Microsystems, Italy
Francis, Laurent, University Catholique de Louvain, Belgium
Fu, Weiling, South-Western Hospital, Chongging, China
Gaura, Elena, Coventry University, UK

Geng, Yanfeng, China University of Petroleum, China

Gole, James, Georgia Institute of Technology, USA

Gong, Hao, National University of Singapore, Singapore
Gonzalez de la Rosa, Juan Jose, University of Cadiz, Spain
Granel, Annette, Goteborg University, Sweden

Graff, Mason, The University of Texas at Arlington, USA
Guan, Shan, Eastman Kodak, USA

Guillet, Bruno, University of Caen, France

Guo, Zhen, New Jersey Institute of Technology, USA

Gupta, Narendra Kumar, Napier University, UK

Hadjiloucas, Sillas, The University of Reading, UK

Haider, Mohammad R., Sonoma State University, USA
Hashsham, Syed, Michigan State University, USA

Hasni, Abdelhafid, Bechar University, Algeria

Hernandez, Alvaro, University of Alcala, Spain

Hernandez, Wilmar, Universidad Politecnica de Madrid, Spain
Homentcovschi, Dorel, SUNY Binghamton, USA

Horstman, Tom, U.S. Automation Group, LLC, USA

Hsiai, Tzung (John), University of Southern California, USA
Huang, Jeng-Sheng, Chung Yuan Christian University, Taiwan
Huang, Star, National Tsing Hua University, Taiwan

Huang, Wei, PSG Design Center, USA

Hui, David, University of New Orleans, USA
Jaffrezic-Renault, Nicole, Ecole Centrale de Lyon, France
James, Daniel, Griffith University, Australia

Janting, Jakob, DELTA Danish Electronics, Denmark

Jiang, Liudi, University of Southampton, UK

Jiang, Wei, University of Virginia, USA

Jiao, Zheng, Shanghai University, China

John, Joachim, IMEC, Belgium

Kalach, Andrew, Voronezh Institute of Ministry of Interior, Russia
Kang, Moonho, Sunmoon University, Korea South

Kaniusas, Eugenijus, Vienna University of Technology, Austria
Katake, Anup, Texas A&M University, USA

Kausel, Wilfried, University of Music, Vienna, Austria
Kavasoglu, Nese, Mugla University, Turkey

Ke, Cathy, Tyndall National Institute, Ireland

Khelfaoui, Rachid, Université de Bechar, Algeria

Khan, Asif, Aligarh Muslim University, Aligarh, India

Kim, Min Young, Kyungpook National University, Korea South
Ko, Sang Choon, Electronics. and Telecom. Research Inst., Korea South
Kotulska, Malgorzata, Wroclaw University of Technology, Poland
Kockar, Hakan, Balikesir University, Turkey

Kong, Ing, RMIT University, Australia

Kratz, Henrik, Uppsala University, Sweden


http://www.sensorsportal.com

Krishnamoorthy, Ganesh, University of Texas at Austin, USA
Kumar, Arun, University of Delaware, Newark, USA

Kumar, Subodh, National Physical Laboratory, India

Kung, Chih-Hsien, Chang-Jung Christian University, Taiwan
Lacnjevac, Caslav, University of Belgrade, Serbia

Lay-Ekuakille, Aime, University of Lecce, Italy

Lee, Jang Myung, Pusan National University, Korea South

Lee, Jun Su, Amkor Technology, Inc. South Korea

Lei, Hua, National Starch and Chemical Company, USA

Li, Fengyuan (Thomas), Purdue University, USA

Li, Genxi, Nanjing University, China

Li, Hui, Shanghai Jiaotong University, China

Li, Sihua, Agiltron, Inc., USA

Li, Xian-Fang, Central South University, China

Li, Yuefa, Wayne State University, USA

Liang, Yuanchang, University of Washington, USA
Liawruangrath, Saisunee, Chiang Mai University, Thailand

Liew, Kim Meow, City University of Hong Kong, Hong Kong

Lin, Hermann, National Kaohsiung University, Taiwan

Lin, Paul, Cleveland State University, USA

Linderholm, Pontus, EPFL - Microsystems Laboratory, Switzerland
Liu, Aihua, University of Oklahoma, USA

Liu Changgeng, Louisiana State University, USA

Liu, Cheng-Hsien, National Tsing Hua University, Taiwan

Liu, Songgin, Southeast University, China

Lodeiro, Carlos, University of Vigo, Spain

Lorenzo, Maria Encarnacio, Universidad Autonoma de Madrid, Spain
Lukaszewicz, Jerzy Pawel, Nicholas Copernicus University, Poland
Ma, Zhanfang, Northeast Normal University, China

Majstorovic, Vidosav, University of Belgrade, Serbia

Malyshev, V.V., National Research Centre ‘Kurchatov Institute’, Russia

Marquez, Alfredo, Centro de Investigacion en Materiales Avanzados, Mexico

Matay, Ladislav, Slovak Academy of Sciences, Slovakia

Mathur, Prafull, National Physical Laboratory, India

Maurya, D.K., Institute of Materials Research and Engineering, Singapore
Mekid, Samir, University of Manchester, UK

Melnyk, Ivan, Photon Control Inc., Canada

Mendes, Paulo, University of Minho, Portugal

Mennell, Julie, Northumbria University, UK

Mi, Bin, Boston Scientific Corporation, USA

Minas, Graca, University of Minho, Portugal

Mishra, Vivekanand, National Institute of Technology, India
Moghavvemi, Mahmoud, University of Malaya, Malaysia
Mohammadi, Mohammad-Reza, University of Cambridge, UK
Molina Flores, Esteban, Benemérita Universidad Auténoma de Puebla,
Mexico

Moradi, Majid, University of Kerman, Iran

Morello, Rosario, University "Mediterranea” of Reggio Calabria, Italy
Mounir, Ben Ali, University of Sousse, Tunisia

Mrad, Nezih, Defence R&D, Canada

Mulla, Imtiaz Sirajuddin, National Chemical Laboratory, Pune, India
Nabok, Aleksey, Sheffield Hallam University, UK

Neelamegam, Periasamy, Sastra Deemed University, India
Neshkova, Milka, Bulgarian Academy of Sciences, Bulgaria
Oberhammer, Joachim, Royal Institute of Technology, Sweden

Ould Lahoucine, Cherif, University of Guelma, Algeria
Pamidighanta, Sayanu, Bharat Electronics Limited (BEL), India
Pan, Jisheng, Institute of Materials Research & Engineering, Singapore
Park, Joon-Shik, Korea Electronics Technology Institute, Korea South
Passaro, Vittorio M. N., Politecnico di Bari, Italy

Penza, Michele, ENEA C.R., Italy

Pereira, Jose Miguel, Instituto Politecnico de Setebal, Portugal
Petsev, Dimiter, University of New Mexico, USA

Pogacnik, Lea, University of Ljubljana, Slovenia

Post, Michael, National Research Council, Canada

Prance, Robert, University of Sussex, UK

Prasad, Ambika, Gulbarga University, India

Prateepasen, Asa, Kingmoungut's University of Technology, Thailand
Pugno, Nicola M., Politecnico di Torino, Italy

Pullini, Daniele, Centro Ricerche FIAT, Italy

Pumera, Martin, National Institute for Materials Science, Japan
Radhakrishnan, S. National Chemical Laboratory, Pune, India
Rajanna, K., Indian Institute of Science, India

Ramadan, Qasem, Institute of Microelectronics, Singapore

Rao, Basuthkar, Tata Inst. of Fundamental Research, India

Raoof, Kosai, Joseph Fourier University of Grenoble, France

Rastogi Shiva, K. University of Idaho, USA

Reig, Candid, University of Valencia, Spain

Restivo, Maria Teresa, University of Porto, Portugal

Robert, Michel, University Henri Poincare, France

Rezazadeh, Ghader, Urmia University, Iran

Royo, Santiago, Universitat Politecnica de Catalunya, Spain
Rodriguez, Angel, Universidad Politecnica de Cataluna, Spain
Rothberg, Steve, Loughborough University, UK

Sadana, Ajit, University of Mississippi, USA

Sadeghian Marnani, Hamed, TU Delft, The Netherlands
Sapozhnikova, Ksenia, D.I.Mendeleyev Institute for Metrology, Russia

Sensors & Transducers Journal (ISSN 1726-5479) is a peer review international journal published monthly online by International Frequency Sensor Association (IFSA).

Sandacci, Serghei, Sensor Technology Ltd., UK

Saxena, Vibha, Bhbha Atomic Research Centre, Mumbai, India
Schneider, John K., Ultra-Scan Corporation, USA

Sengupta, Deepak, Advance Bio-Photonics, India

Seif, Selemani, Alabama A & M University, USA

Seifter, Achim, Los Alamos National Laboratory, USA

Shah, Kriyang, La Trobe University, Australia

Sankarraj, Anand, Detector Electronics Corp., USA

Silva Girao, Pedro, Technical University of Lisbon, Portugal

Singh, V. R., National Physical Laboratory, India

Slomovitz, Daniel, UTE, Uruguay

Smith, Martin, Open University, UK

Soleimanpour, Amir Masoud, University of Toledo, USA
Soleymanpour, Ahmad, University of Toledo, USA

Somani, Prakash R., Centre for Materials for Electronics Technol., India
Sridharan, M., Sastra University, India

Srinivas, Talabattula, Indian Institute of Science, Bangalore, India
Srivastava, Arvind K., NanoSonix Inc., USA

Stefan-van Staden, Raluca-loana, University of Pretoria, South Africa
Stefanescu, Dan Mihai, Romanian Measurement Society, Romania

Sumriddetchka, Sarun, National Electronics and Comp. Technol. Center, Thailand

Sun, Chengliang, Polytechnic University, Hong-Kong

Sun, Dongming, Jilin University, China

Sun, Junhua, Beijing University of Aeronautics and Astronautics, China
Sun, Zhigiang, Central South University, China

Suri, C. Raman, Institute of Microbial Technology, India

Sysoev, Victor, Saratov State Technical University, Russia

Szewczyk, Roman, Industr. Research Inst. for Automation and Measurement, Poland

Tan, Ooi Kiang, Nanyang Technological University, Singapore,
Tang, Dianping, Southwest University, China

Tang, Jaw-Luen, National Chung Cheng University, Taiwan
Teker, Kasif, Frostburg State University, USA
Thirunavukkarasu, 1., Manipal University Karnataka, India
Thumbavanam Pad, Kartik, Carnegie Mellon University, USA
Tian, Gui Yun, University of Newcastle, UK

Tsiantos, Vassilios, Technological Educational Institute of Kaval, Greece
Tsigara, Anna, National Hellenic Research Foundation, Greece
Twomey, Karen, University College Cork, Ireland

Valente, Antonio, University, Vila Real, - U.T.A.D., Portugal
Vanga, Raghav Rao, Summit Technology Services, Inc., USA
Vaseashta, Ashok, Marshall University, USA

Vazquez, Carmen, Carlos Il University in Madrid, Spain
Vieira, Manuela, Instituto Superior de Engenharia de Lisboa, Portugal
Vigna, Benedetto, STMicroelectronics, Italy

Vrba, Radimir, Brno University of Technology, Czech Republic
Wandelt, Barbara, Technical University of Lodz, Poland
Wang, Jiangping, Xi'an Shiyou University, China

Wang, Kedong, Beihang University, China

Wang, Liang, Pacific Northwest National Laboratory, USA
Wang, Mi, University of Leeds, UK

Wang, Shinn-Fwu, Ching Yun University, Taiwan

Wang, Wei-Chih, University of Washington, USA

Wang, Wensheng, University of Pennsylvania, USA

Watson, Steven, Center for NanoSpace Technologies Inc., USA
Weiping, Yan, Dalian University of Technology, China

Wells, Stephen, Southern Company Services, USA
Wolkenberg, Andrzej, Institute of Electron Technology, Poland
Woods, R. Clive, Louisiana State University, USA

Wu, DerHo, National Pingtung Univ. of Science and Technology, Taiwan
Wu, Zhaoyang, Hunan University, China

Xiu Tao, Ge, Chuzhou University, China

Xu, Lisheng, The Chinese University of Hong Kong, Hong Kong
Xu, Sen, Drexel University, USA

Xu, Tao, University of California, Irvine, USA

Yang, Dongfang, National Research Council, Canada

Yang, Shuang-Hua, Loughborough University, UK

Yang, Wugiang, The University of Manchester, UK

Yang, Xiaoling, University of Georgia, Athens, GA, USA
Yaping Dan, Harvard University, USA

Ymeti, Aurel, University of Twente, Netherland

Yong Zhao, Northeastern University, China

Yu, Haihu, Wuhan University of Technology, China

Yuan, Yong, Massey University, New Zealand

Yufera Garcia, Alberto, Seville University, Spain

Zakaria, Zulkarnay, University Malaysia Perlis, Malaysia
Zagnoni, Michele, University of Southampton, UK

Zamani, Cyrus, Universitat de Barcelona, Spain

Zeni, Luigi, Second University of Naples, Italy

Zhang, Minglong, Shanghai University, China

Zhang, Qintao, University of California at Berkeley, USA
Zhang, Weiping, Shanghai Jiao Tong University, China

Zhang, Wenming, Shanghai Jiao Tong University, China
Zhang, Xueji, World Precision Instruments, Inc., USA

Zhong, Haoxiang, Henan Normal University, China

Zhu, Qing, Fujifilm Dimatix, Inc., USA

Zorzano, Luis, Universidad de La Rioja, Spain

Zourob, Mohammed, University of Cambridge, UK

Available in electronic and on CD. Copyright © 2012 by International Frequency Sensor Association. All rights reserved.



Sensors & Transducers Journal

Contents

Volume 16 Www.sensorsportal.com
Special Issue

November 2012

Research Articles

Foreword

Gongfa Li, Tinggui Chen, HEgen XiONg..........ccuiiii i e e ee e

Research of a Novel Attitude Regulating System of Autonomous Underwater Glider

Lo o T T TR 1= U PSS

Study on the Vibration of the 1700 Four Rollers Rolling Mill

Zehao Wu, Gongfa Li, Po Gao, Yuan He, Dawei Tan........ccccceeeieiiiiiiieeeee e sieeeee e e e

The Design of Wireless Sensor Application System Based on Internet of Things

Zhang Ye, Zhang FEeNg, YOU Fei ...ttt

Design and Simulation of the Air Compressor Control System

Yuan He, Gongfa Li, Po Gao, Zehao WU and Cunyuan Li..........ccccuuiiiiiiiiiiiiiiiieeee e

Precise Time Synchronization Technology for Distributed Automated Test System

Yan Xu, Ming Li, and Jiangtao DONQ .........cccoiiiuiiiiiiiee i iiiiiiiee e e e e e s seitrre e e e e e e e s stareeee e e e e e s ennnenees

FEM-based Simulation of Stress Distribution in U71Mn Heavy Rail during Quenching

Sigiang Xu, Jianyi Kong, Gongfa Li, Jintang Yang, Hegen Xiong and Guozhang Jiang ..........

LTS: An Improved Self-Adaptive Data Replication Strategy for File Sharing in Grid

Liang Hu, Jia Zhao, Xiaodong Fu, Lin Lin, XJianfeng Chu .........ccccccooviiiiiiiiee e

Influence of Expansion Joint of Bottom Lining in Ladle Composite Construction Body

on Thermal Stress

Guozhang Jiang, Gongfa Li, Jianyi Kong, Liangxi Xie and Sigiang Xu.........cccccccceevviivvvneeeeenn.

Numerical Simulation of the Gap Flow Field for CEDMMG Compound Machining
Engineering Ceramics

Renijie Ji, Yonghong Liu, Chao Zheng, Fei Wang, Yanzhen Zhang, Yang Shen, Baoping Cai

Coke Oven Heating Model of Fuzzy Intelligent Control System

Guozhang Jiang, Gongfa Li, Jianyi Kong and LiangXi Xi€ ..........ccccoeuieieiiiiiieiniieeeeiee e

Three-Dimensional Model and Test Analysis of the 60t Converter

Po Gao, Gongfa Li, Zehao Wu, Yuan He, K& Zhang .........ccccuiiiiiiiiiiiiiiie e

A Multi-pipe and Multi-address Switching Wireless Network for Distributed Seismic
Data Acquisition System

Li Huailiang, Tuo Xianguo, Zhu Lili.......ccc.uueeiiireiiieeieeec e e e e e e e e e e e

Remote Monitoring and Diagnosis System of Rolling Mill Transmission System
Gongfa Li, Yuesheng Gu, Zehao Wu, Han Xiao, Guozhang Jiang, Jianyi Kong, Liangxi Xie

=T [o IS (o F= T o 1 (U E T PSP OP PP OTPPPP

ISSN 1726-5479

......... 11

......... 18

......... 27

......... 35

......... 43

......... 52

......... 61

......... 68

......... 75

......... 84

......... 92


http://www.sensorsportal.com

Study on Frequency Division Technique of Photoelectric Encoder

Shi-XIONG ZNANG ..ccoiiiiie e

Job-shop Scheduling Problem Based on Particle Swarm Optimization Algorithm

Ying Sun and Hegen XioNg ........ccooccvviiieeeeeeieciiireeee e e

Wireless Sensor Network Data Fusion Algorithm Based on Neural Network

in the Area of Agriculture

Yi Zhou, Gelian Song, Maochua Wang..........ccccccceveeeviiiiineennnnn.

Optimal Design of Gear Based on Quantum Genetic Algorithm

Ying Sun and He-gen XioNg ........ooouviiiieieeeiniiiiieeeee e

Independent Axiom-based Robust Design for Nonlinear System

Xianfu CheNg ......uuviiiiiie e

Development of a New Kind of Multihole Cylindrical Electrode Used

for Electrical Discharge Milling

Fei Wang, Yonghong liu, Renjie Ji, Yanzhen Zhang, Zemin Tang, Xiangzhen Han..........................

Energy Efficiency Evaluation of Iron and Steel Enterprise

Guozhang Jiang, Gongfa Li, Jianyi Kong and Liangxi Xie ........

Classification Model of Traffic Emergency Response to Urban Emergency

Yaqin HE, Ji€ Li weueveeiiiiiiiiiiiee e

Modeling the Machining Parameters in End Electric Discharge Milling

of Silicon Carbide Ceramic

Renijie Ji, Yonghong Liu, Yanzhen Zhang, Fei Wang, Chao Zheng, Yang Shen...............ccoeecuvvvnee.n.

Testability Analysis of Inertial Measure Unit Based on Multi-signal Model

Xing He, Hongli Wang, Jinghui LU...........cooccoviiiiiineice e,

Vibration Model of Pipe Conveying Fluid Considered Fluid Structure Interaction
Gongfa Li, Yuesheng Gu, Zehao Wu, Han Xiao, Jianyi Kong, Guozhang Jiang, Liangxi Xie, Li Hu

AN SIGIANG XU .eeiiiiiiiiiiiiieie e

Optimization SVM Algorithm and it's Application in Agricultural Science

and Technology Project Classification

Hui Feng Yan, Wei Feng Wang, Qin Mao, Ming Liang Zhou....

Accuracy of Experimental Platform of Controlled Five-bar

Linkages

Analysis on Sliding Velocity of Cycloid Gear Pair during Meshing

Shuyan. Wang, Guizhong Tian, Xujun Jiang...........ccccuveeeeeeenn.

Intelligent Diagnosis of Coke Oven Heating Production

Gongfa Li, Yuesheng Gu, Jianyi Kong, Guozhang Jiang and LiangXi Xi€ ............ccccvveeeeeeeniiiivvnnnnnn.

Adaptive Fuzzy Control of Aircraft ABS Based on Runway ldentification

Hua-wei Wu, Te-fang Chen, Wei-ming Huang .................ccouuue.

The Total Factor Productivity Growth of the Municipal Water Industry in China

WaNG FEN ..o

Research on Attainable Moment Subset of Singular Over-actuated System

Shi Jingping, QU Xia0obh0 .......cooiiiiiiiiiiiei e

Finite Element Analysis of Vane Seals
Guozhang Jiang, Li Zhao, Jianyi Kong, Gongfa Li, Liangxi Xie

108

116

128

137

144

152

161

169

179

188

197

203

210

218

226

233

243

252

261

269



Application of Multi-factor Fuzzy Comprehensive Evaluation in Stability of Surrounding
Rock of Underground Engineering

Jinglong Li, Jiachun Li, Shuchen Li

Jackknife Control on Tractor Semi-trailer during High Speed Curve Driving
S A [UAVTT g T o o TU =V To ] T 174 g = 1 o PSR 277

Simulation and Experiment Research on Deforming Force of Slab Cold Roll-beating
Mingshun Yang, Yan Li, Jianming Zheng, QiloNg YUAN.........ccueiiiiiiiiiiiiiieee e 285

Research on Organizational Culture and Resources Integration Model Based on MICK-4FI
Yan Zhan, Jiansha Lu and Shiyun Li

Authors are encouraged to submit article in MS Word (doc) and Acrobat (pdf) formats by e-mail: editor@sensorsportal.com
Please visit journal’s webpage with preparation instructions: http://www.sensorsportal.com/HTML/DIGEST/Submition.htm

International Frequency Sensor Association (IFSA).

/',.—--— International Frequency Sensor Association Publishing

&_.-  Call for Books Proposals

Sensors, MEMS, Measuring instrumentation, etc.

orld: you will receive 50 % of each book scld in
lizhers, and gel payme ||||||||l||||,||||



http://www.sensorsportal.com/HTML/IFSA_Publishing.htm

The Fourth International Conference on Sensor Device Technologies and Applications

= SENSORDEVICES 2013

25 - 31 August 2013 - Barcelona, Spain

Tracks: Sensor devices - Ultrasonic and Plezosensors - Photonics - Infrared - Gas Sensors - Geosensors - Sensor device
technologies - Sensors signal conditioning and interfocing circuits - Medical devices and sensors applications - Sensors
domain-oriented devices, technologies, and opplications - Sensor-baosed localization and tracking technologies -
Sensors and Transducers for Mon-Destructive Testing

The Seventh International Conference on Sensor Technologies and Applications

- 1
" L A L F
Cost? I ¥ g i Nl 2 i L

25 - 31 August 2013 - Barcelona, Spain

Tracks: Architectures, protocols and algorithms of senser networks - Energy, monogement
and control of senser networks - Resource allocation, services, Qel and fault telerance in
sensor networks - Performance, simulation and medelling of sensor networks - Security
and monitoring of sensor networks - Sensor circuits and sensor devices - Radio issues in
wireless sensor netwaorks - Software, applications and programming of sensor networks -
Data allocation and information in sensor networks - Dcp|o}-mcnr5 and imph:-mcmu'lians
of sensor networks - Under water sensors and systems - Energy optimization
Inwireless sensor networks

http://www.iaria.org/conferences201 3/SENSORCOMMI 3.html

m The Sixth International Conference on Advances in Circuits, Electronics and Micro-electronics
- CENICS 2013

25 - 31 August 2013 - Barcelona, Spain

Tracks: Semiconductors and applications - Design, models and languages -
Signal processing circuits - Arithmetic computational circuits - Microelectronics -
Electronics technologies - Special circuits - Consumer electronics - Application-
oriented electronics

1. 3
FIATFINES T e BT



http://www.iaria.org/conferences2013/SENSORDEVICES13.html
http://www.iaria.org/conferences2013/SENSORCOMM13.html
http://www.iaria.org/conferences2013/CENICS13.html

Sensors & Transducers Journal, Vol. 16, Special Issue, November 2012, pp. 161-168

T Sensors & Transducers

" ISSN 1726-5479
www.sensorsportal.com © 2012 by IFSA
http://www.sensorsportal.com

Energy Efficiency Evaluation of Iron and Steel Enterprise
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Box 242, Wuhan University of Science and Technology, Wuhan, 430081, China
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Abstract: In order to optimize the allocation of energy resources, reduce enterprise’s energy
consumption and achieve the goals of energy conservation and emission reduction, energy efficiency
evaluation indicator structure and evaluation method which are fit for iron and steel high energy
consumption enterprise are proposed, an energy efficiency evaluation system is designed for iron and
steel high energy consumption enterprise to simulate the dynamic behaviors of energy use and
consumption during the production process. The system has the function of data acquisition, statistical
analysis and prediction. During the coke oven production process, this system is applied to the process
from coal material to coke cake, and its feasibility is shown. Copyright © 2012 IFSA.

Keywords: High energy consumption, Energy efficiency evaluation, Evaluation index, Evaluation
system, Iron and steel enterprise.

1. Introduction

Highly energy consumption enterprise is the principal end user of energy consumption. Modeling
enterprise energy consumption process and simulating the dynamic behavior of energy using are of great
importance. It not only can realize the qualitative analysis and quantitative evaluation of enterprise
energy consumption, but also is an effective means of enterprise energy efficiency evaluation. The key
of simulation and analysis is the construction of model. Up to now, there have been input-output model,
statistic regression analysis model, system dynamics model and system identification model for
enterprise energy consumption analysis at home and abroad. To some extent, these methods, which
mainly utilized the modern mathematical achievements, reflect the enterprise production scale and
energy consumption status. Especially, input-output model, as a good tool for cost accounting and
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analysis, can quantitatively reflects the consumption components of product, but it is on the foundation
of historical data analysis to account the energy consumption, when the industrial structure and
technology are changed, it hasn’t the predictive ability, and meanwhile, input-output model can’t
directly reflect the production process [1]. System dynamics model occupies preferable predication
performance in the system of society, economy and ecology, but it is unsuitable for the quantitative
analysis of enterprise energy consumption process with diverse components [2]. Moreover, statistic
regression analysis model and system identification model are usually used to build up the mathematical
model of energy consumption equipment or unit energy consumption activity, but don’t adapt to the
global and complex process of enterprise energy consumption [3]. Anyhow, the above methods have
their own advantages, but they can’t establish the global and direct model of enterprise energy
consumption process, which integrated with mathematical and visual character and reflecting the
collaborative work between energy consumption activities.

Enterprise energy consumption process describes energy transfer in energy transmission pipe net and
energy conversion through energy consumption equipment. It has the characteristics of obvious process,
uncertainty, concurrence, and asynchrony etc. Most of the energy consumption processes are continuous;
meanwhile, there are also some discrete events in it, such as the equipment start/stop. Aiming at the
shortage of the means to evaluate enterprise's efficiency of high energy consumption of our country at
present, from the angle of reducing emission and energy-conservation, energy efficiency evaluation
index system of high energy consumption trade is set up at many levels of many angles, the energy
efficiency index of quantization to examine can be offered, an objective basis achievement to examine in
saving energy and reducing the cost for enterprises is offered. While the index system is studied, the
enterprise energy consumption evaluation method on the basis of the model is studied, the integrated
model of enterprise's energy consumption system through the study on production procedure is set up,
the scientific and rational assessment means of the energy consumption in enterprise's production
process are got using modern analysis and optimization technology of simulation and assessment,
prediction analysis is offered for such enterprise's energy consumption as direct energy consumption,
indirect energy consumption and complete energy consumption of the enterprise unit product, decision
support is offered for enterprise's energy resources rational distribution, the balance of energy between
energy supply and energy demand, high efficiency of energy utilization, data support is supplied for the
fact that enterprises carry on real energy-saving and cost-reducing facilities and improvement,
acquisition, disposition of energy-saving and cost-reducing decision .

2. Energy Efficiency Evaluation Index System for Iron and Steel Enterprise

According to the characteristics of energy consumption, the energy-conservation focal points of the iron
and steel enterprise are optimization of production procedure and renewal of the equipment of mainly
product consuming energy, comprehensive utilization of mainly product consuming energy, remaining
energy recovery and energy pollutant. So, enterprise's efficiency comprehensive evaluation is
considered from not only the economic benefits but also such different fields as the energy consumption
activity management, production technology energy-conservation and environmental protection. Energy
efficiency evaluation indexes are fellow the following principles of iron and steel high energy
consumption enterprise.

Integrality principle: They reflect the true state of the energy consumption system of every enterprise as
in an all-round way as possible.

Concise principle: The index concept is clear, the data are apt to examine, the effectiveness is strong.

Importance principle: It should be the important index in all fields, through reducing the total amount of
indexes, enable investigating the economy of measuring is feasible.
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Level principle: It should be able to reflect the inherent structure of enterprise's energy consumption
system, so it must have certain level nature.

Comparability principle: In order to compare, the evaluation indexes are required to have certain
comparability on the time and space.

According to above-mentioned principles, through analyzing the basic data materials of enterprises,
statistical data of energy utilization of enterprises and production data that are easy to obtain and
examine, energy efficiency evaluation index type of iron and steel enterprise is 4 parts, namely economic
indexes, technical management indexes, energy management indexes and environmental efficiency
indexes. Its index system is shown as Fig. 1.

1) Economic indexes: They include value of industrial output and value-added.

2) Technology management indexes: They include energy efficiency of production and exchange unit,
energy efficiency of transportation and distribution unit, energy efficiency of product and energy
efficiency of equipment consuming energy.

3) Energy management indexes: They include accomplishment ratio of energy supply plans, guarantee
degree of stock volume to production at then end of term, proportion in good condition of the measuring
apparatus, economy ratio of remaining heat recovery, energy-conserving potentiality, skill and
investment of energy-conserving.

4) Environmental efficiency indexes: They include air pollutant displacement, water pollutant
displacement, solid pollutant displacement and air quality.

Every index meaning is shown as following:

Total industrial output value reflects the total scale of industrial production and total level in certain
time.

Economic value-added reflects the input, output and economic benefits situation of the industrial
enterprise. It’s the basis to improve the production and management of industrial enterprise.

Energy efficiency of production and exchange unit, namely enterprises use the energy and change the
energy production equipment energy consumption level, closely related to enterprise's efficiency level.

Energy efficiency of transportation and distribution unit is an important link of every terminal
department, for most enterprises, the energy losses of transportation and distribution does not forms the
main part of enterprises total energy losses, but has reflected the promotion level of energy-conserving
potentiality.

Energy efficiency of product is an energy utilization ratio of the products, reflects the ratio of theory
effective energy consumption to real net energy consumption producing the unit product.

Energy efficiency of equipment consuming energy reflects the proportion of total effective energy
consumption of equipment to total amount of energy supplying.

Accomplishment ratio of energy supply plans is calculated according to the material object amount of
energy mainly, analyzed the reason not hitting the target.
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Fig. 1. Energy efficiency index system of iron and steel enterprise.

Guarantee degree of stock volume to production at then end of term is calculated according to some
main energy material object amount and equipment generally, reflects the impact of energy stores
change on economic result.

Proportion in good condition of the measuring apparatus can weigh the accuracy and feasibility of
enterprise's energy data.
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Economy ratio of remaining heat recovery reflects enterprise retrieve actually lost heat to economize the
energy.

Energy-conserving potentiality is a goal that the energy-conservation demands to reach to reflect the
disparity that actual efficiency compares with advanced level.

Skill and investment of energy-conserving, in order to reduce energy consumption, economize the
energy, enterprises need to carry on technological transformation or reconstruct to some equipment, so
the measure investment of the energy technology should carry on, this index reflects the economic
benefits that the energy-conserving skill arranges.

3. Energy Efficiency Evaluation System for Iron and Steel Enterprise
Energy efficiency evaluation system for iron and steel enterprise is designed as following demand.

1) Data warehouse of energy information, namely data set facing theme, integration, relatively stable
and reflecting history changes is set up, is used for supporting enterprise's energy administrative
decision.

2) Evaluation index system of energy efficiency in iron and steel enterprise is established from such a lot
of angles as energy resources, environment, enterprise's benefit.

3) Synthetically analysis of energy efficiency index is realized, using the system engineering method,
variation tendency of energy consumption in enterprises and every department is predicted, structure of
energy consumption of all products in every department is optimized, efficiency of energy consumption
is improved, economic benefits and environmental benefit are comprehensive evaluated, support for
making policy is offered.

The systematic structure frame is shown as Fig. 2, the function of every part is described as following.

Energy data warehouse is used for storing historical data and present data that the enterprise energy uses,
it is divided into economic data of the enterprise and department, the supplies and products data, the
equipment data of every department, every department working medium data, production technological
process information, disposal of pollutants data.

Calculation of efficiency index, namely centering on economic energy efficiency index, products energy
efficiency index, energy-conserving potentiality, environmental efficiency index, according to firsthand
information and data of warehouse, adopting country normal computing technology, quantization
appraises the individual event index of enterprise's efficiency.

Energy efficiency common index template. According to the trade characteristics of iron and steel high
energy consumption enterprise, the efficiency index template of the trade is made, an efficiency index in
common use to the trade is offered.

Energy efficiency index analysis. Using data mining technology, through excavating to the energy data
warehouse, build the model is built to predict the variation tendency of the energy uses while one period,
support is offered in energy plan decision.

System management includes user management, management of data storehouse and management of
evaluation index.
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Fig. 2. Systematic Structure Frame of Iron and Steel Enterprise Energy Efficiency Evaluation.

This system has the following characteristics.

1) The basic operation of the figure user's interface is supported, for example users can fully understand,
freedom handled, the systematic models of energy consumption is established in a flexible way;

2) Offering the communication frame that users defined every model element property.

3) Supporting the dynamic simulation of the energy consumption course, offering the corresponding
simulation pictures.
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4) Assessing the difference of indexes According to different energy efficiency evaluation index, energy
efficiency evaluation result is produced by simulation.

5) Supporting graphics compared analysis of simulation result of different models.

4. Application for Coke Oven Production

Study and application of comprehensive assessment of energy efficiency in coke oven production
process is carried on in order to verify its feasibility. The life cycle of this system is shown as Fig. 3.This
system collects the primal production data at first, evaluation index system of energy efficiency is
established, through analyzing, the integrated model of the energy consumption system is set up, then
the simulation of systematic energy consumption is carried on. Evaluation of simulation result of the
system according to energy efficiency evaluation index system, after making the efficiency evaluation
value, making comparison with expected index, in order to obtain ideal value, optimization is got
through the aid decision system, optimization result is obtained as feedback, energy consumption system
integrated model is adjusted until expectation index that efficiency assesses is got [4].

The systematic operation result shows that the integrated model of system can describe the energy
consumption system from stage construction, much angles, give full play to the visual advantage
combining with analysis; The simulation method of enterprise energy consumption system based on
model can offer a series of dynamic performance analysis datum of energy consumption system, as
important basis of systematically analysis and optimization. The parameter disposition of energy
consumption system is evaluated by energy efficiency evaluation method based on model, decision
support is offered for high efficiency operation of energy consumption system. Application has verified
the systematic feasibility of comprehensive evaluation of enterprise's efficiency of high energy
consumption.

Collecting the primal

production data Establishment of energy

efficiency evaluation
index system

Establishment of . . Achievement of energy
. Simulation of system | . .
> | integrated model of energy > . » efficiency evaluation
. . energy consumption
Analysis consumption system result

Optimal scheme by aid

decision

Optimization

Fig. 3. Life Cycle of Cole Oven Production Energy Efficiency Evaluation Application System.

5. Conclusions

The industrial enterprise is a subject of energy consumption, energy-conserving potentiality is enormous,
is necessary and urgent for enterprise's energy efficiency to carry on comprehensive evaluation. Using
the analytical method of the system engineering, efficiency comprehensive evaluation index system and
evaluation method has been put forward, enterprise's efficiency comprehensive evaluation system have
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been designed, quantitative analysis and optimization means for high-efficiently energy use in high
energy consumption enterprise are provided through launching enterprise's efficiency comprehensive
evaluation of high energy consumption omni-directionally. It has remedied the deficiency of systematic
enterprise energy development tactics, realized digitization and systemization of enterprise's energy
efficiency evaluation, the obvious economic benefits to enterprises is brought. This method has the
characteristics of science and succinct, can offer basis to the enterprise energy decision policy, thus
improve the utilization efficiency of the enterprise energy.
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