
 Previous issue Next issue 

All issues Series Forthcoming About  Search  Menu

All issues  Volume 108 (2017)

Table of Contents

Free Access to the whole issue 

Export the citation of the selected articles Export

Select all

MATEC Web of Conferences
Volume 108 (2017) 

2017 International Conference on Mechanical, Aeronautical and Automotive Engineering (ICMAA 2017) 

Malacca, Malaysia, February 25-27, 2017

H.F. Abdul Amir and P.S. Khiew (Eds.)

Open Access

About the conference 

Published online: 31 May 2017

PDF (79.0 KB)

Open Access

Statement of Peer review 

Published online: 31 May 2017

PDF (36.2 KB)

- Functional Materials and Performance Testing

Open Access

Plane strain bending under tension as an ideal flow process in pressure – dependent plasticity 01001 

Sergei Alexandrov and Prashant Date 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710801001

PDF (103 KB) References

Open Access

Finite element analysis on the wire breaking rule of 1×7IWS steel wire rope 01002 

Du Wenzheng, Ma Baozhu, Xie Zheng, Cao Dazhi and Wu Peng 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710801002

PDF (1.23 MB) References

Open Access

Preparation of a self-curable unsaturated polyester with vinyl double bonds and Investigation of its self-curing properties 01003 

Haiyan Li, Fangfang Zhu and Chongwen Li 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710801003

PDF (121 KB) References

Open Access

Journals Books Conferences

Functional Materials and Performance Testing

Material Analysis and Processing

Textile Industry and Technology

Mechanical Engineering

Design and Development of Robot Systemg

Modern Manufacturing

Vehicle and Ship Engineering

Power System and Mechatronics

Modern Electronic Information Technology

Control Theory and Technology

Thermal Theory and Application

Applied Mechanics and Dynamics

Biomedical Engineering

Energy Engineering and Application

Image Processing and Information System

Civil and Structural Engineering

Logistics and Transportation

By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. More information and setupMore information and setup



Cracking behavior of thin gold strip deposited on polycarbonate plate under Cyclic and stepwisely-increased tension 01004 

Naoya Tada, Yafei Hu, Takeshi Uemori and Toshiya Nakata 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710801004

PDF (409 KB) References

Open Access

Research on vibration noise of the composite laminated plate structure based on the FEM-BEM 01005 

Yang Xu, Dongyan Shi, Xiaoyan Teng and Hongxi Ren 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710801005

PDF (287 KB) References

Open Access

Oblique crushing performances of hybrid woven Kenaf fibre reinforced aluminium hollow cylinder 01006 

Al Emran Ismail, Mohd Norihan Ibrahim, Saifulnizan Jamian, Kamarul-Azhar Kamarudin, Muhammad Khairudin Awang and Mohd Khir Mohd Nor 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710801006

PDF (2.04 MB) References

Open Access

The working zone in the interpolar area of the Faraday balance: an approach to testing the magnetic force factor stability criterion
01007 

Alexander V. Sandulyak, Anna A. Sandulyak, Maria N. Polismakova, Dmitry O. Kiselev, Darya A. Sandulyak and Vera A. Ershova 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710801007

PDF (335 KB) References

Open Access

Enhancement of photocatalytic property on ZnS/MoS2 composite under visible light irradiation 01008 

Jiushan Cheng, Lu Han, Yen Wei and Qiang Chen 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710801008

PDF (455 KB) References

Open Access

Temperature Effects on Mechanical Properties of Woven Thermoplastic Composites for Secondary Aircraft Structure Applications
01009 

Yue Wang, Jipeng Zhang, Jiazhen Zhang and Zhengong Zhou 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710801009

PDF (1.31 MB) References

Open Access

Tightening torque and washer size effects on bearing strength of fiber metal laminate bolted-joints 01010 

Shiming Zu, Zhengong Zhou, Lu Che, Yanfeng Zhang and Jiazhen Zhang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710801010

PDF (518 KB) References

- Material Analysis and Processing

Open Access

Experimental Analyses for The Mechanical Behavior of Pressed All-Ceramic Molar Crowns with Anatomical Design 02001 

Liliana Porojan, Sorin Porojan, Lucian Rusu, Adrian Boloş and Cristina Savencu 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710802001

PDF (1.18 MB) References

Open Access

Utilization of slaughter plant waste proteins in gypsum retarder: A case study 02002 

Xiong-mu Chen, Meng-meng Zhang, Ling-xiao Li and Feng-qing Zhao 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710802002

PDF (98.6 KB) References

Open Access

Direct Precipitation Method of Nano-CuO 02003 

Mingyu Li, Kefu Ding, Zhihao Li and Zeng Qingxuan 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710802003

By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. More information and setupMore information and setup



PDF (2.20 MB) References

Open Access

Contact stress analysis and optimization of single crystal turbine blade tenon/disk mortise structure considering thermal-solid coupling
02004 

Lei Li, Zhonghao Tang, Dingyuan Deng, Mengchuang Zhang and Jiawei Yu 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710802004

PDF (321 KB) References

Open Access

A study on the application prospect of functional shirt fabrics in the uniform industry 02005 

Xing Xue, Gu Wen, Li Li and Liu Xiaogang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710802005

PDF (520 KB) References

Open Access

Research on the Test Method of Machining Stress Based on the Instrumented Indentation Test 02006 

Linlin Zhang, Xiaoyang Li and Rong Chen 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710802006

PDF (803 KB) References

Open Access

Effect of air Recirculation on Moisture Removal Efficiency in Combined Hydrolytic–Aerobic Rotary Bio-Drying Process 02007 

Khajon Somsai, Tusanee Tondee and Somrat Kerdsuwan 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710802007

PDF (241 KB) References

Open Access

Modelling of Thermal and Gas-Dynamic Processes in the Porous Structures 02008 

M.N. Gaynullin, V.A. Sotova, P.A. Chertykovtsev, E.O. Barbonov and S.V. Zaika 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710802008

PDF (474 KB) References

Open Access

Utilization of abrasive water jet for cutting parts of intricate shapes 02009 

Safwan M. A. Al-Qawabah, Adnan I. O. Zaid and Nasser Abdellatif 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710802009

PDF (817 KB) References

Open Access

Paste Backfilling Used for Coal Fire Control in Thailand 02010 

Manoon Masniyom and Dang Vu Hai 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710802010

PDF (368 KB) References

Open Access

Material Research of Rotary Sealing Device for Combined Cutting System 02011 

Zeng Rui, Zhang Yong, Lin Zhenrong and Wang Lulu 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710802011

PDF (514 KB) References

Open Access

Local Reinforcement in Notched Fiber Metal Laminates by Bonding Titanium Patch 02012 

Jipeng Zhang, Yue Wang, Jiazhen Zhang and Zhengong Zhou 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710802012

PDF (3.24 MB) References

- Textile Industry and Technology

Open Access

Comparison of sodium dithionite and glucose as a reducing agent for natural indigo dyeing on cotton fabrics 03001 

Laksanawadee Saikhao, Jantip Setthayanond, Thitinun Karpkird and Potjanart Suwanruji 

By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. More information and setupMore information and setup



Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710803001

PDF (161 KB) References

Open Access

Eco-friendly coloration of linen to ameliorate its practical approach 03002 

Md. Nahid Pervez, Umarsharif Y. Inamdar, Md. Eman Talukder, Sakil Mahmud, Md. Ahsan Habib, Md. Kamruzzaman and Yingjie Cai 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710803002

PDF (248 KB) References

Open Access

Electrolyte influence on sorption behaviours of Direct Blue 71 dye on ramie fibre 03003 

Chi Yuan, Kankan Lou, Liping Yu, Md. Nahid Pervez, Siwei Su, Jun Huang, Xiongyi Peng and Yingjie Cai 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710803003

PDF (321 KB) References

Open Access

A novel study on UV protection and antibacterial properties of washed denim garment 03004 

Md. Nahid Pervez, Md. Anisur Rahman, Liping Yu and Yingjie Cai 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710803004

PDF (400 KB) References

Open Access

A novel route to process rationalisation on cellulose dyeing 03005 

Md. Nahid Pervez, Mohammed Akramul Hoque, Liping Yu, Md. Moshfique Hossain Rinkon, Md. Salman Amin, Md. Nazmul Ehsan and Yingjie Cai 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710803005

PDF (492 KB) References

Open Access

Making of Natural Dyeing Scarves by Tie-Dyeing Technique 03006 

Jin Soun Jung 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710803006

PDF (719 KB) References

- Mechanical Engineering

Open Access

Study of Different Factors Influence on Thermocompressor Performance 04001 

Evgeny Blagin, Alexandr Dovgyallo and Dmitry Uglanov 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710804001

PDF (357 KB) References

Open Access

Fully automatic CNC machining production system 04002 

Jeng-Dao Lee, Cheng-Wei Tsai-Lin, Yi-Cheng Lee, Min-Che Liu and Li-Yin Chen 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710804002

PDF (3.42 MB) References

Open Access

Formation and Control Technology of Top Burr in Micro-Milling 04003 

Zhiyang Zhang, Zhenjian Yuan and Guicheng Wang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710804003

PDF (1.58 MB) References

Open Access

Experimental Study on Fracture Failure of BRW 250 Pump Liquid Valve Mechanical Spring Surface 04004 

Zeng Rui, Zhang Yong, Lin Zhenrong and Li Jie 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710804004

PDF (474 KB) References

Open Access

By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. More information and setupMore information and setup



Model and Simulation of Globoidal Cam Mechanisms with Oscillating and Dual Stopping Followers 04005 

Rongyu Ge, Jin Wang and Chengliang Zhang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710804005

PDF (516 KB) References

Open Access

Initial Tool Orientation Set-up for 5-Axis Flank Milling Based on Faceted Models 04006 

Gandjar Kiswanto, Ario Sunar Baskoro and Eko Arif Syaefudin 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710804006

PDF (787 KB) References

Open Access

The spray characteristic of gas-liquid coaxial swirl injector by experiment 04007 

Chen Chen, Yan Zhihui, Yang Yang, Gao Hongli, Yang Shunhua and Zhang Lei 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710804007

PDF (339 KB) References

Open Access

Effect of contact angle and helix angle on slide-roll ratio under the uniform motion state of BSM 04008 

Kong Deshun, Wang Min and Gao Xiangsheng 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710804008

PDF (99.6 KB) References

Open Access

Investigation on the design and the stiffness demonstration for a space square-truss deployable mast (STDM) 04009 

Hai-jun Luo, Qi-feng Cui, Ming Li and Zhi-long Peng 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710804009

PDF (312 KB) References

Open Access

Design of a ferrochrome – slag mechanical separator case study 04010 

Loice Keresia Gudukeya, Tawanda Mushiri and Charles Mbohwa 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710804010

PDF (294 KB) References

Open Access

Decoupling Analysis on Pressure Fluctuation and Needle Valve Response for High Pressure Common Rail Injector 04011 

Wang Hao, Zhao Dongchang and Lv Wang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710804011

PDF (531 KB) References

Open Access

Analysis of windlass sprocket wheel intensity 04012 

Yang-yang Shi, Zhi-ming Wang, Jian Zheng and Ning Zhang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710804012

PDF (731 KB) References

Open Access

Research and Application of Device for Simulation Sports Training based on Cycle Condition 04013 

Jian Zhao 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710804013

PDF (97.1 KB) References

Open Access

Design of Pump as Turbine Experimental Test Facility 04014 

D. L. Zariatin, Damora Rhakasywi, Fahzul Ade and Abdi Setyo 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710804014

PDF (994 KB) References

Open Access

By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. More information and setupMore information and setup

dedeliazariatin@outlook.co.id
Rectangle



Non Machinable Volume Calculation Method for 5-Axis Roughing Based on Faceted Models through Closed Bounded Area Evaluation
04015 

Gandjar Kiswanto, Himawan Hadi Sutrisno and Jos Istiyanto 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710804015

PDF (680 KB) References

Open Access

A Method to Determine System Parameters of Sdof Structural Systems by Applying a Step Load 04016 

Wenlung Li and Kuo-Ching Liu 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710804016

PDF (1.33 MB) References

- Design and Development of Robot Systemg

Open Access

Minimum Position Based on Robot’s Energy Consumption: A New Algorithm for Coordinated Multi-Robot Exploration 05001 

Abdenour Benkrid and Noura Achour 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710805001

PDF (260 KB) References

Open Access

Blood Velocity Estimation Based on an Optimal Observer for Magnetic Nanorobots Navigation 05002 

Ton Duc Do 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710805002

PDF (442 KB) References

Open Access

«Concurrency» in M-L-Parallel Semi-Markov Process 05003 

Eugene Larkin and Alexey Ivutin 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710805003

PDF (136 KB) References

Open Access

Modbus RTU protocol and arduino IO package: A real time implementation of a 3 finger adaptive robot gripper 05004 

Amirul Syafiq Sadun, Jamaludin Jalani and Jumadi Abdul Sukor 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710805004

PDF (1.12 MB) References

Open Access

Research on Miniature Calibre Rail-Guns for the Mechanical Arm 05005 

Cao Ronggang, Zhang Guangwei and Su Ming 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710805005

PDF (252 KB) References

Open Access

An Experimental Study on Operability of Master-Slave Manipulator System using Human–in–the-Loop Type Simulator 05006 

Yosuke Tashiro, Hirofumi Ohtsuka and Tomohiro Kawahara 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710805006

PDF (634 KB) References

- Modern Manufacturing

Open Access

Preliminary Investigation of Micro-V-Bending 06001 

Gandjar Kiswanto, Aida Mahmudah and Dedi Priadi 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710806001

PDF (959 KB) References

Open Access

Rapid Time Response: A solution for Manufacturing Issue 06002 

N. Norazlin, A.Y. Bani Hashim, M.H.F.M. Fauadi, Teruaki Ito and Zinvi Fu 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710806002

By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. More information and setupMore information and setup



PDF (1.40 MB) References

Open Access

A Study of Resin as Master Jewellery Material, Surface Quality and Machining Time Improvement by Implementing Appropriate Cutting 
Strategy 06003 

Paryana Puspaputra 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710806003

PDF (2.67 MB) References

Open Access

Cytotoxicity of three commercial orthodontic elastomeric ligature brands 06004 

Peerapong Tua-ngam, Nittaya Jira-anankul, Niwat Anuwongnukroh, Surachai Dechkunakorn and Pasaree Laokijcharoen 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710806004

PDF (1.68 MB) References

Open Access

Detecting Attacks in CyberManufacturing Systems: Additive Manufacturing Example 06005 

Mingtao Wu, Heguang Zhou, Longwang Lucas Lin, Bruno Silva, Zhengyi Song, Jackie Cheung and Young Moon 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710806005

PDF (1.90 MB) References

Open Access

Empirical Study on the Measurement of the Technical Efficiency of Jilin Province’s Five High-tech Industries 06006 

Jie Yao and Huan Ma 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710806006

PDF (218 KB) References

- Vehicle and Ship Engineering

Open Access

Analytical Investigation on the Damping Performance of Atorque Converter in an Automotive Driveline Model 07001 

Pınar Sayın and Jürgen Schöftner 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710807001

PDF (1.65 MB) References

Open Access

Based on the traffic system tools magneto electric equipment design and application 07002 

Jian Sun, Lu Lyu, Yan Yang, Yan-ling Bai, Wen-li Jin, Yong Ren and Lin-lin Zhang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710807002

PDF (1.11 MB) References

Open Access

Research on Fairing design and CFD Analysis of Submarine Pipeline Inspection ARV 07003 

Xiaojian Jin, Shunqi Yang and Hai Chen 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710807003

PDF (980 KB) References

Open Access

Design and Modeling of a Novel Torque Vectoring Differential System 07004 

Yu-Fan Chen, Heng-Chuan Hsu, Cheng-Ping Yang and Tyng Liu 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710807004

PDF (734 KB) References

Open Access

Development of Strength Test System for Structure under Large Uniform Surface Load 07005 

Yu Liu 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710807005

PDF (1.25 MB) References

- Power System and Mechatronics

Open Access

By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. More information and setupMore information and setup



Calculation Methodology of Power Plant Universal Cycle Using Low-grade Heat of Refrigerant 08001 

S.V. Zaika, D.A. Uglanov and S.S. Dostovalova 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710808001

PDF (438 KB) References

Open Access

Optimal Power Flow-Based Calculation of Transmission Constraint Cost 08002 

Soonhyun Hwang and Balho H. Kim 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710808002

PDF (134 KB) References

Open Access

A Study on the Optimal Fuel Mix and ESS Capacity considering Environmental Policy 08003 

Seunghwan Lee, Soonhyun Hwang and Balho H. Kim 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710808003

PDF (838 KB) References

Open Access

Status Checking System of Home Appliances using machine learning 08004 

Chi-Yurl Yoon and Shin-Gak Kang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710808004

PDF (888 KB) References

Open Access

Effects of Waste Plastic Oil Blends on a Multi Cylinder Spark Ignition Engine 08005 

Kareddula Vijaya Kumar and Ravi Kumar Puli 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710808005

PDF (1.13 MB) References

Open Access

Control of 12-Cylinder Camless Engine with Neural Networks 08006 

Moh’d Sami Ashhab 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710808006

PDF (169 KB) References

Open Access

Power Optimization Configuration for Piezoelectric Cantilever Arrays 08007 

Bong Yu Jing and Kok Swee Leong 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710808007

PDF (240 KB) References

Open Access

Study on the Influence of Blade Roughnesson Axial Flow Compressor Stage Performance 08008 

Xudong Shi, Hui Liu, Feiqi Long, Jie Tang and Liwen Wang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710808008

PDF (794 KB) References

Open Access

All-Coefficient Adaptive Control of Dual-Motor Driving Servo System 08009 

Haibo Zhao and Chengguang Wang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710808009

PDF (155 KB) References

Open Access

Wind Turbine design and fabrication to power street lights 08010 

Mohammad Khan, Mohammed Alavi, Nithin Mohan, Abid Azeez, Abdul Shanif and Bilal Javed 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710808010

PDF (450 KB) References

Open Access

By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. More information and setupMore information and setup



Performance and Adaptive Surge-Preventing Acceleration Prediction of a Turboshaft Engine under Inlet Flow Distortion 08011 

Dalu Cao, Hailong Tang and Min Chen 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710808011

PDF (685 KB) References

Open Access

Geometric Optimization of Turbocharger Compressor and Its Influence on Engine Performance 08012 

Fangming Zhang and Roland Baar 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710808012

PDF (1.14 MB) References

- Modern Electronic Information Technology

Open Access

A Study on FIDO Authentication System for Reinforcing the Security of Electronic Medical Records 09001 

Sujin Kim, Jinwoo Jung and Jungduk Kim 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710809001

PDF (623 KB) References

Open Access

The Influence of Gate Scaling to Electrical Characteristics on n-MOS FinFET 09002 

Nuttapong Patchrasardtra and Weera Pengchan 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710809002

PDF (197 KB) References

Open Access

Full 3D Simulation of the New Closed Shell-Electrode Detector 09003 

Mingfu Feng, Zheng Li, Manwen Liu and Lipeng Tang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710809003

PDF (877 KB) References

Open Access

The Power Supply Module Design for Diesel Electronic Control Unit’s Lift Time Test System 09004 

Jinguan Yin, Tiexiong Su, Xiaoyan Shen, Li Jia, Tao Liu and Hui Lv 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710809004

PDF (677 KB) References

Open Access

Design of the patent evasion and rescue manipulator based on TRIZ 09005 

Hong-liang Liu and Li-yan Chen 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710809005

PDF (171 KB) References

Open Access

3D Simulation and Modeling of Ultra-fast 3D Silicon Detectors 09006 

Manwen Liu, Zheng Li and Mingfu Feng 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710809006

PDF (2.62 MB) References

- Control Theory and Technology

Open Access

Characteristics of Timbers Dried Using Kiln Drying and Radio Frequency-Vacuum Drying Systems 10001 

Zairul Amin Rabidin, Gan Kee Seng and Mohd Jamil Abdul Wahab 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710810001

PDF (1.21 MB) References

Open Access

Improved State Feedback H∞ Control for Flexible Air-Breathing Hypersonic Vehicles on LMI Approach 10002 

Xue Zhang and Xiaogeng Liang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710810002

PDF (348 KB) References

By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. More information and setupMore information and setup



Open Access

Air cooling analysis and design of impacted flexible actuator’s servo controller based on PLECS 10003 

Mingjun Zhu, Liqun Xia, Yixue Hu, Wei Zhang, Duohong Ji and Xin Song 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710810003

PDF (541 KB) References

Open Access

Design and Implementation of A-SMGCS Based on ICE 10004 

Jing Li, Xuguang Zhao, Min Wu, Ergai Yu, Li Jiang and Pengfeng Sheng 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710810004

PDF (229 KB) References

Open Access

Graphical user interface for input output characterization of single variable and multivariable highly nonlinear systems 10005 

M. D. Shahrukh Adnan Khan, Sharsad Kara Kuni, G. K. M. Sadikul Amin and Mukul Agarwal 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710810005

PDF (732 KB) References

Open Access

Transformer fault diagnosis based on chemical reaction optimization algorithm and relevance vector machine 10006 

Wei Luo, Minfang Peng, Xun Wan, Shengquan Wang and Xiupu Liao 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710810006

PDF (378 KB) References

Open Access

Responses’ Prediction Standard Error Analysis in Pareto Solutions 10007 

Nuno Costa and João Lourenço 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710810007

PDF (117 KB) References

Open Access

A Function to Data Matrix (FDM) Approach for Mission Variables Consideration 10008 

Mauricio Fernández-Montoya, Ricardo Mejía-Gutierrez and Gilberto Osorio-Gómez 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710810008

PDF (949 KB) References

- Thermal Theory and Application

Open Access

Designing a Quenching System for Grinding Steel Balls - Case Study 11001 

Loice Keresia Gudukeya and Charles Mbohwa 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710811001

PDF (659 KB) References

Open Access

Sensible Performance Analysis of Multi-Pass Cross Flow Heat Exchangers 11002 

Karthik Silaipillayarputhur, Tawfiq Al-Mughanam and Abdulelah I. Al-Niniya 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710811002

PDF (114 KB) References

Open Access

Numerical Modelling of Evaporation Process in Cryogenic Systems 11003 

A.A. Shimanov, D.A. Uglanov, D.V. Sarmin and A. B. Tsapkova 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710811003

PDF (546 KB) References

Open Access

Development of Universal Exergy Analysis to the Selection of Cryogenic Cooling System 11004 

S. V. Zaika, D. A. Uglanov and S. S. Dostovalova 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710811004

PDF (591 KB) References

By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. More information and setupMore information and setup



- Applied Mechanics and Dynamics

Open Access

Characterisation of the dynamic characteristics of a complex jointed structure 12001 

M. S. A. Sulaiman, M. A. Yunus, M. N. Abdul Rani, A. Mohd Saman, Z. Mohamed and M.A.S. Aziz Shah 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710812001

PDF (1.14 MB) References

Open Access

Molecular Clustering and Velocity Increase in Converging-Diverging Nozzle in MD Simulation 12002 

Jeoungsu Na, Jaehawn Lee, Changil Hong and Suhee Kim 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710812002

PDF (1.03 MB) References

Open Access

Interactions of double slanted cracks under mode I loading 12003 

Al Emran Ismail, Muhd Hafeez Zainulabidin, Fazimah Mat Noor, Hanani Abd Wahab, Maznan Ismon, Zaleha Mohamad and Mohd Amran Madlan 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710812003

PDF (701 KB) References

Open Access

A Relationship between Tyre Pressure and Rolling Resistance Force under Different Vehicle Speed 12004 

Apiwat Suyabodha 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710812004

PDF (287 KB) References

- Biomedical Engineering

Open Access

The Effect of Position and Different Size of Radial Hole on Performance of Cannulated Pedicle Screw 13001 

F. A. Zakaria, R. Daud, H. Mas Ayu, S. H. Tomadi, M. S. Salwani and Mohammed Rafiq Abdul Kadir 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710813001

PDF (906 KB) References

Open Access

Effect of using different types of methods for the derivation of elastic modulus of bone - A critical survey 13002 

Zartasha Mustansar, Arslan Shaukat and Lee Margetts 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710813002

PDF (175 KB) References

Open Access

WheelWalker: a foot-wheel driving exoskeleton for the alternate walk of paraplegic patients 13003 

Qingchuan Ma, Linhong Ji and Rencheng Wang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710813003

PDF (1.14 MB) References

Open Access

Modelling and Simulation of Vessel Surgery based on Mass-spring 13004 

Da Ren, Yiming Chen, Bojun Lin, Fanjin Zeng, Jiaming Huang and Jinfeng Wang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710813004

PDF (212 KB) References

Open Access

The simulation for study of von Mises stress sensitiveness to the change of coronal conformity in knee prosthesis 13005 

Usman and Shyh Chour Huang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710813005

PDF (749 KB) References

Open Access

Effect of Average Conformity on Contact Stresses in Total Knee Replacement: Finite Element Analysis 13006 

Usman and Shyh Chour Huang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710813006

By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. More information and setupMore information and setup



PDF (639 KB) References

Open Access

Development and validation of a C0-C7 cervical spine finite element model 13007 

Wei Wei, Yin Liu, Xianping Du and Na Li 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710813007

PDF (758 KB) References

Open Access

Microfluidic Blood Typing Chip with Voltammetry Measurement 13008 

Yaw-Jen Chang, Xin-Miao Zhou, Hsiu-Rong Yen and Chih-Ling Yeh 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710813008

PDF (2.15 MB) References

Open Access

Effect of the Periodontal Ligament of the Bilateral Support Teeth on the Stress Analysis of Dental Implant 13009 

Yanhua Xie, Xi Lu, Jianrun Zhang and Beibei Sun 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710813009

PDF (2.93 MB) References

- Energy Engineering and Application

Open Access

Influence of epoxy resin as encapsulation material of silicon photovoltaic cells on maximum current 14001 

David Acevedo-Gómez, Alejandro Velásquez-López, Gilberto Osorio-Gómez and Ricardo Mejía-Gutiérrez 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710814001

PDF (367 KB) References

Open Access

Improving energy performance power station of ship with integrated electric propulsion 14002 

Andrey Dar’enkov, Ivan Samoyavchev, Oleg Khvatov and Valeriy Sugakov 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710814002

PDF (1.21 MB) References

Open Access

Experimental research of variable rotation speed ICE-based electric power station 14003 

Andrey Dar’enkov 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710814003

PDF (505 KB) References

Open Access

Design of High Efficient MPPT Solar Inverter 14004 

K. A. Sunitha, G Prem Kumar, Nidhi Priya and Jatin Verma 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710814004

PDF (202 KB) References

Open Access

Copper-indium-gallium-diselenide nanoparticles synthesized by a solvothermal method for solar cell application 14005 

Chuan-Sheng Chiou and Huan-Chih Penga 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710814005

PDF (644 KB) References

Open Access

Application of solar photovoltaic generation in the world 14006 

Zheng Hongxia, Tian Yuqing and Chen Deying 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710814006

PDF (96.9 KB) References

Open Access

An Economic Solution to Optimize Performance of Photovoltaic Modules under Partial Shading 14007 

Paoyuan Lin, Kok Chin Chai and Herchang Ay 

Published online: 31 May 2017

By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. More information and setupMore information and setup



DOI: https://doi.org/10.1051/matecconf/201710814007

PDF (1.13 MB) References

- Image Processing and Information System

Open Access

Model-based Pose Estimation for Texture-less Objects with Differential Evolution Algorithm 15001 

Linh Tao, Tinh Nguyen and Hiroshi Hasegawa 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710815001

PDF (295 KB) References

Open Access

Automatic Puncture System Based on NIR Image and Ultrasonic Image 15002 

Zhendong Qiao, Yuhe Li, Zhenhuan Wu and Jiahua Kou 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710815002

PDF (1.29 MB) References

Open Access

Multi-UAV joint target recognizing based on binocular vision theory 15003 

Zhang Yuan and Wang Jun 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710815003

PDF (1.25 MB) References

Open Access

Research on group enterprise multimedia information publishing system 15004 

Dong Zhimin 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710815004

PDF (779 KB) References

Open Access

Comparison and Realization of Fast Acquisition Method for GPS Signal under High Dynamic 15005 

Chan Zeng, Weimin Li, Bo Bi and Qiliang Chen 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710815005

PDF (222 KB) References

Open Access

A numerical coupling model for a multibody system with multiple lubricated clearance joints 15006 

Zhao Bo and Shen Fei 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710815006

PDF (1.39 MB) References

- Civil and Structural Engineering

Open Access

Analysis of displacements in beam structures and shells with middle developable surfaces 16001 

Marina Rynkovskaya 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710816001

PDF (98.3 KB) References

Open Access

Development of Constructions of Mobile Road Overpasses 16002 

Adil Kadyrov, Aleksandr Ganyukov and Kyrmyzy Balabekova 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710816002

PDF (1.61 MB) References

Open Access

Discrete element analysis of the excavation effect of cross-river tunnel on the surroundings 16003 

Dongyuan Liu, Xiedong Zhang and Zhihua Zhang 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710816003

PDF (306 KB) References

- Logistics and Transportation

Open Access

By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. More information and setupMore information and setup



Indonesian Maritime Logistics Network Optimization Using Mixed Integer Programming 17001 

Komarudin Arry Rahmawan and Natasha Angelina 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710817001

PDF (635 KB) References

Open Access

Logistics Indicators Could Improve Logistics Performance of Hospitals 17002 

Andre M. R. Wajong 

Published online: 31 May 2017

DOI: https://doi.org/10.1051/matecconf/201710817002

PDF (166 KB) References

MATEC Web of Conferences

eISSN: 2261-236X

Copyright / Published by: EDP Sciences

Mentions légales D2ME - International Conference on Design, Mechanical and Material Engineering Contacts

 

By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. By using this website, you agree that EDP Sciences may store web audience measurement cookies and, on some pages, cookies from social networks. More information and setupMore information and setup



CONFERENCE COMMITTEES 

Conference Chairs 

Prof. Poi Sim Khiew, University of Nottingham, Malaysia 

Prof. Ho Jee Hou, University of Nottingham, Malaysia 

Ir. Prof. Dr. Sim Kok Swee, Multimedia University, Malaysia 

Program Chair 

Prof. Haider F. Abdul Amir, University Teknologi Mara in Shah Alam, Malaysia 

Technical Committee 

Dr. Mohd Nizam Bin Sudin, Universiti Teknikal Malaysia, Melaka, Malaysia 

Dr. Eugene Larkin, Tula State University, Russia 

Dr. Mohammad Khan, Abu Dhabi University, United Arab Emirates 

Dr. Özgür Ekici, Hacettepe University, Turkey 

Dr. Sivakumar A/L Dhar Malingam, Universiti Teknikal Malaysia Melaka, Malaysia 

Dr. Loh Ser Lee, Universiti Teknikal Malaysia Melaka, Malaysia 

Dr. Seung Hyun Kim, The Ohio State University, Columbus 

Dr. Prabhudev M. S, Government Polytechnic, Kalgi, India 

Dr. Kodakkal Kannan Viswanathan, Kuwait College of Science and Technology, 

Kuwait 

Dr. N. ETHIRAJ, Dr. M. G. R Educational and Research Institute, India 

Dr. Cheng See Yuan, Universiti Teknikal Malaysia Melaka, Malaysia 

Dr. Adelle Waterworth, University of Huddersfield, UK 



Dr. Khalid Abd, University of South Australia, Australia 

Dr. Saad A. Abo-Qudais, Jordan University of Science and Technology, Jordan 

Dr. Tasneem Pervez, Sultan Qaboos University, Al-Khod, Oman 

Dr. Chefi Triki, Sultan Qaboos University, Al-Khod, Oman 

Dr. Mahesh Kumar Talari, University Teknologi Mara in Shah Alam, Malaysia 

Dr. Ali Behroozfar, Amirkabir University of Technology, Iran 

Dr. Mohammad Aghakhani Aghakhani, Islamic Azad University, Iran 

Dr. Mohanned Mohammed Hussein Al-Khafaji, university of technology, Iraq 

Dr. Muna khethier Abbass Al-Hassaby, University of Technology, Iraq 

Dr. Abolfazel momeni, Bu-Ali Sina University, Iran 

Dr. Mohd Nizam Bin Sudin, Universiti Teknikal Malaysia Melaka, Malaysia 

Dr. Katarina Monkova, Technical University in Kosice, Slovakia 



Preface 

2017 International Conference on Mechanical, Aeronautical and Automotive 
Engineering took place in Malacca, Malaysia, from February 25-27, 2017. The 
conference was assisted by the University of Nottingham Malaysia and 
University Teknologi Mara in Shah Alam. 

The objective of the conference was to address and deliberate on the latest 
technical status and recent trends in the research and applications of 
mechanical, aeronautical and automotive engineering. This conference has 
been designed with the view to provide an opportunity for the scientists, 
engineers, industrialists, students and other professionals from all over the 
world to interact and exchange their new ideas and research outcomes for 
future collaboration.  

The proceedings of ICMAA 2017 consists of 122 selected papers from the 
conference which are presented orally at the conference or via poster sessions, 
and provide up-to-date, comprehensive and worldwide state-of-the art 
knowledge in this field. Each contributed paper was rigorously peer-reviewed 
by international reviewers who were drawn from the organizing and advisory 
committee members, and external reviewers in related fields from all over the 
world. The proceedings cover 17 different specific areas, including functional 
materials and performance testing, material analysis and processing, textile 
industry and technology, mechanical engineering, design and development of 
robot system, modern manufacturing, vehicle and ship engineering, power 
system and mechatronics, modern electronic information technology, control 
theory and technology, thermal theory and application, applied mechanics and 
dynamics, biomedical engineering, energy engineering and application, image 
processing and information system, civii and structural engineering, logistics 
and transportation 

We’d like to express our heartful gratitude to all the reviewers for their great 
professionalism and efforts. And thank all the participants and sponsors for 
their valuable contributions and support.  

Prof. Poi Sim Khiew, University of Nottingham Malaysia 
Prof. Haider F. Abdul Amir, University Teknologi Mara in Shah Alam, Malaysia 

February 2017 



  

Design of Pump as Turbine Experimental Test Facility 

D. L. Zariatin, Damora Rhakasywi, Fahzul Ade  and Abdi Setyo  

Mechanical Engineering Department, Universitas Pancasila, Jakarta, Indonesia 

Abstract. This paper presents the design process of experimental test facility for pump as turbine hydropower system. 
Three design possibilities that related to the PAT condition of operation was developed and analyzed by using CFD 
Software. It is found that the First Variant with a straight flow to the PAT will produce higher velocity, which is 
needed to generate more rotation of the shaft generator, in order to generate more electric power. The strength of PAT 
construction was analyzed by using FEM software. It was found that the maximum stress is 6 MPa and can be 
concluded that the construction is appropriate to the design requirement.  

1 Introduction  
Hydropower is the cleanest energy provided by nature. 
Utilization of hydropower system becomes worldwide, 
especially in the area that has the supporting resources. 
There are many types of turbine used in hydropower 
system, such as Pelton, Kaplan turbine, Francis reaction 
turbine, Pump as Turbine (PAT), etc. PAT technology 
that first introduced in 1931 [1] is one of a micro 
hydropower system that used an available commercial 
pump as a turbine in order to generate rotational 
movement. PAT has several advantages such as 53% cost 
equipment reduction compare to another hydropower 
system [2], the power source availability, simple design 
and easy to install [3], components are available in the 
market [3], and long life time up to 25 years. 

In order to perform researches on PAT characteristic 
and technology, a laboratory scale PAT installation was 
required. Figure 1 shows an open PAT experimental test 
facility used other researchers. There are two types of test 
facility that used by other researchers. The first type is a 
test facility that has a direct flow from the pump to PAT, 
used by Jain et al. [4], Yang et al [5], etc. The second 
type is a test facility that has a tank which provide a water 
drop from a certain height, used by Giosio et al. [6], 
Singh and Nestmann. [7], Suarda et al. [8]. 

The second type of test facility which has a reservoir 
tank, is considered closer to the actual condition of PAT 
operation. However, there might be three actual 
conditions that happen. First is, the condition where the 
area has a waterfall and the PAT could be placed right 
below the waterfall. The second condition might happen 
when the PAT could not be placed below the waterfall. 
The third condition might happen when there is only a 
water stream with certain inclination. This paper 
describes the design and analysis of the three conditions 
(Variant) mentioned by using Computational Fluid 
Dynamic (CFD) Software. One of the variant, which has 

an optimum output flow parameter was then selected and 
developed. 

 

 
(a) Yang et al [3] 

(b) Singh & Nestmann [4] 

(c) Giosio et al [5] 

Figure 1. Experimental test facilities used by other researchers  

2 The design  
Verien Deutscher Ingenieure 2221 (VDI 2221) design 
method was used in designing the PAT test facility. Three 
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variants were developed in order to find the optimum 
installation design. The fluid flow of the design was 
analyzed by using CFD Software. Meanwhile the strength 
of PAT construction was analyzed by using a Finite 
Element Analysis Software.

2.1 First variant 

Three variants were developed in order to get the best 
design for the experiment test facility. The first Variant 
has a straight flow from the tank to the pump, which used 
as a turbine, as shown in Figure 2. The first design 
condition might occur in a remote area which has a 
waterfall resource and the pump could place below the 
water reservoir tank. Clean water (assumed as H2O 
Constant) flows from the PVC tank into the PVC pipe. 
Due to the space limitation in the laboratory, the tank was 
placed 3.7 meters’ height from the ground level. The 
velocity of water drop from the tank was calculated by 
using Equation (1). The Top Tank was designed with a 
volume of 640 liters, and the water density is 1000 kg/m3. 
The inlet of the pump has a diameter size of 3 inches. A 4 
inches’ diameter pipe with height of 1.2 meters was used 
to connect the top tank and a 3 inches diameter pipe 
before the water flow into the pump. V is the flow 
velocity; g is gravity of 9.81 m/s2.  The cross sectional 
area A of the pipes was calculated by using Equation (2) 
where d is the diameter of pipe. Q is flow-rate (m3/s).  
The pressure and Reynold number were calculated by 
using Bernoulli Equation (4) and Equation (5).  

 v = 12. .g Z  (1) 

 A = 2

4
d

�
   (2) 

 Q = A v (3) 

P1+ 
1

2
�   V1

2 + g Z1 = P2+ 
1

2
�  V2

2 + g Z2 + p�   (4) 

 
.V D

Re

v

�  (5) 

The calculation result found that the inlet parameters 
before entering the 4 inches pipe, which is velocity, 
pressure, and flow-rate was 8.52 m/s, 137,622 Pa, and 
0.08094 m3/s, respectively. These values were entered as 
the input parameter for flow model simulation in CFD. 

(a) Installation 

 
(b) Model for CFD analysis 

Figure 2. First variant (a) installation, (b) model for cfd 
analysis 

 
Figure 3 (a) shows the result of CFD analysis for the 

velocity of the water. It shows that the velocity of the 
water was increasing, especially at the 3 inches’ diameter 
section (point b). Meanwhile Fig. 3 (b) shows the CFD 
analysis of pressure. The pressure drops in the 3 inches 
diameter pipe.  The value of velocity, pressure and flow-
rate at the end of the pipe (pipe outlet = pump inlet) is 
13,2671 m/s, 2796.3 Pa and 0.0824295 m3/s, respectively. 
The Reynold number was 1084750, which is greater than 
4000, it is indicated the flow in the pipe was turbulent. 

(a) Velocity  (b) Pressure 
Figure 3. Result of CFD analysis of first variant; (a) velocity, (b) 
pressure 

2.2 Second variant 

The Second Variant has an L shape pipe joint (elbow) 
between the tank and a pipe that flow to the pump, as 
shown in Figure 4. This design condition might be 
happening on a remote area which has a waterfall 
resource, but unable to place the pump below the water 
reservoir tank. The input parameter was calculated by 
using Equation (1) – Equation (5), the same as the input 
parameter for the first Variant, which is 8.52 m/s, 
137,622 Pa, and 0.08094 m3/s for velocity, pressure, and 
flow-rate was, respectively.  The CFD analysis is shown 
in Figure 5. 

Figure 5 (a) shows that at point a, the velocity was 
stable and it dropped when entering the elbow (point b). 
The velocity raised again after leaving the elbow and 
keep on rising until it reached point c and enter the pump, 
which is indicated by the red colour in the flow analysis. 
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Figure 5 (b) shows that the pressure was decreasing 
continuously. The CFD calculation result were 9.19954 
m/s, 3939.7 Pa, 0.0489639 m3/s for the velocity of fluid, 
pressure and flow-rate, respectively. The Reynold 
number was 700936, which indicate that the flow is 
turbulent. 

 
(a) Installation 

 
(b) Model for CFD Analysis 

Figure 4. Second Variant (a) Installation (b) Model for CFD 
Analysis 

(a) Velocity contour  (b) Pressure Contour 

Figure 5. Result of CFD analysis of  second variant; (a) 
velocity, (b) pressure 

2.3 Third variant 

The Third Variant has a 45° inclination as shown in 
Figure 6. This design condition might be happening in a 
hilly area with a certain inclination on the landscape and 
has no waterfall resource.  

 
(a) Installation 

 
(b) Model for CFD Analysis 

Figure 6. Third variant (a) installation (b) model for CFD 
analysis 

Figure 7 (a) shows that the velocity increased as the 
fluid entering the elbow (point a). The greatest velocity 
occurred on point c as the cross sectional area reduced 
from 4 inches to 3 inches.  Meanwhile Figure 7 (b) shows 
the pressure drop along the 45° inclined pipe. The 
velocity, pressure and flow-rate is 6,46684m/s, 9564.2 Pa, 
0.0394708 m3/s, respectively. The flow was turbulence 
which is indicated by the Reynold Number by 406768. 

(a) Velocity (b) Pressure 
Figure 7. Result of CFD analysis of Third Variant; (a) Velocity 
contour, (b) Pressure Contour. 

Table 1.  CFD calculation result  

Variant Velocity 
(m/s) 

Pressure 
(Pa) 

Flow-rate 
(m3/s) 

Reynold 
Number 

1 13.2853 2796.3 0.082429 1084750 
2 9.19954 3939.7 0.048963 700936 
3 6,46684 9564.2 0.039470 406768 
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3 Design implementation 
Figure 8 shows the implementation of experimental test 
facility that designed and analysed by CFD software. 
Various condition was performed to acknowledge the 
power that generated by the PAT generator. The 
construction of the experimental test facility was made of 
St-37, L shape with dimension of 50x50 mm and 
thickness of 4.62 mm. In order to estimate the strength of 
the installation, FEM was performed as shown in Figure 
8(b). It is found that the maximum stress on the 
construction is 6.62 MPa and considered safe for the 
experimental facility. 

 
(a) Experimental test facility 

 
(b) Construction’s strength analysis 

(c) Measurement equipment 

Figure 8. The PAT experimental test facility 

4 Conclusion 
In developing the experimental test facility, three variants 
that represent the possible conditions of the PAT working 
area were designed and analysed by using a CFD 
software and calculation. It is found that the first Variant, 
which has a straight flow is the best design among two 
others. First Variant has the highest velocity of 13.2853 
m/s and flow-rate of 0.0824295 m3/s. The second has a 

velocity of 9.19954 m/s and flow-rate of 0.0489639 m3/s. 
Meanwhile the third Variant has velocity of 6,46684 m/s, 
and flow-rate of 0.0394708m3/s. The First Variant has 
the lowest pressure compare to second and third Variant, 
which are 2796.3 Pa, 3939.7 Pa, and 9564.2 Pa, 
respectively. All of three Variant has a turbulent flow, 
according to their Reynold number, which is 1084750, 
700936, and 406768. By comparing these parameter, it 
concludes that the first Variant is the best choice.  

The construction was made by using L shape scaffold 
from St 37 with 4.62 mm thickness and 50 mm width. 
The strength of the construction was analysed by using 
FEM software. It was found that the maximum stress is 6 
MPa. It can be concluded that the construction is 
appropriate to the design requirement. 

References 

1. A. Elbratran, O. Yaakob, Y. M. Ahmed and H. 
Shabara, "Operation, performance and economic 
analysis of low head micro-hydropower turbines for 
rural and remote areas: A review," Renewable and 
Sustainable Energy Reviews, vol. 43, no. 1, pp. 40-
50, (2015)

2. M. Arriaga, "Pump as turbine - A pico-hydro 
alternative in Lao People's Democratic Republic," 
Renewable Energy , vol. 35, pp. 1109-1115, (2010)

3. S. V. Jain and R. N. Patel, "Investigations on pump 
running in turbine mode : A review of the state-of-
the-art," Renewable and Sustainable Energy 
Reviews, vol. 30, pp. 841-868, (2014)

4. S. V. Jain, A. Swarnkar, K. H. Motwani and R. N. 
Patel, "Effect of impeller diameter and rotational 
speed on performance of pump running in turbine 
mode.," Energy Conversion and Management, vol. 
89, no. 1, pp. 808-824, (2015)

5. "Numerical Research on Effect of Splitter Blades to 
the Influence of Pump as Turbine," International 
Journal of Rotating Machinery, vol. 2012, no. 1, p. 9, 
(2012)

6. D. Giosio, A. Henderson, P. Walker, J. Sargison and 
P. Gautam, "Design and perfomance evaluation of a 
pump-as-turbine micryo-hydro test facility with 
incorporated inlet flow control," vol. 78, (2015)

7. P. Singh and F. Nestmann, "Internal hydraulic 
analysis of impeller rounding in centrifugal pumps as 
turbines," Experimental Thermal and Fluid Science, 
vol. 35, no. 1, pp. 121-134, (Januari 2011)

8. M. Suarda, N. Suarnadwipa and W. B. Adnyana, 
"Experimental Work on Modification of Impeller 
Tips of a Centrifugal Pump as Turbine," in The 2nd 
Joint International Conference on "Sustainable 
Energy and Environment (SEE 2006)", Bangkok, 
Thailand, (2006)

9. Y. Sun-Sheng, K. Fan-Yu, J. Wan-Ming and Q. 
Xiao-Yun, "Effects of Impeller Trimming 
Influencing Pump as Turbine," Computer & Fluids, 
vol. 67, pp. 72-78, (Agustus 2012)

     
 

DOI: 10.1051/, 04014 (2017) 7108010MATEC Web of Conferences
ICMAA 2017

matecconf/2018 4014

4


