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Program PowerMEMS 2010 
  November 30

19:00 - 21:00  Get-Together / Welcome reception PowerMEMS
 

Day 1  December 1st 
08:00 - 09:00 Registration + Welcome coffee 
09:00 - 09:30 Opening + Welcome speech 
09:30 - 10:15 Invited: Prof. Peter Notten 

3D all-solid-state batteries: a challenging route towards autonomous 
integrated devices

10:15 - 10:55 Parallel session: 'Promotiezaal' (odd) Parallel session: 'Museumzaal' (even) 
 Session 1: Fuel cells Session 2: Coolers 
10:55 - 11:15 Break 
11:15 - 12:15 Session 3: Piezo electric energy 

harvesters 
Session 4: Micro ignition 

12:15 - 14:00 Lunch Break 
14:00 - 14:45 Invited: Prof. Yuji Suzuki 

Development of a MEMS Energy Harvester with High-Perfomance Polymer 
Electrets 

14:45 - 16:05 Session 5: Energy harvesters Session 6: Fuel cells 
16:05 - 16:30 Break 
16:30 - 18:30 Poster session 1 
18:30 Departure to brewery 
19:30 Brewery visit 
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Day 2 December 2nd 
08:30 - 08:45 Conference announcements 
08:45 - 09:30 Invited: Dr. Pelle Rangsten 

Six-Wafer-Stack MEMS thrusters in space
 Parallel session: 'Promotiezaal' (odd) Parallel session: 'Museumzaal' (even) 
09:30 - 10:30 Session 7: Microthrusters and heat 

engines 
Session 8: Energy storage 

10:30 - 11:00 Break 
11:00 - 12:20 Session 9: Energy harvesters for 

remote sensors 
Session 10: Power management 

12:20 - 14:00 Lunch Break 
14:00 - 14:45 Invited: Prof. Suresh Garimella 

Small-Scale Solutions to Grand Challenges in Thermal Management 
14:45 - 15:45 Session 11: Microcoolers and 

thermal switches 
Session 12: Electrets and capacitive 
energy harvesters 

15:45 - 16:15 Break 
16:15 Poster session 2 
18:15 Guided tour towards Faculty club 
19:15 Conference dinner 
  
  
  
  
Day 3 December 3rd 
09:00 - 09:15 Conference announcements 
09:15 - 10:00 Invited: Prof. Dr. Paul Muralt,  

Piezoelectric Thin Film Micro Structures: From Fabrication to Energy 
Harvesting 

 Parallel session: 'Promotiezaal' (odd) Parallel session: 'Museumzaal' (even) 
10:00 - 11:00 Session 13: Energy harvesting for 

remote sensors 
Session 14: Bearings and turbines 

11:00 - 11:30 Break 
11:30 - 12:50 Session 15: Piezoelectric energy 

harvesters 
Session 16: Thermoelectric systems 

12:50 Conference adjourn 
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Oral Presentations 
(The numbers behind the papers refer to the page numbers in the Oral Proceedings) 

Day 1: December 1, 2010 

INVITED 1  

09:30 - 10:15 - Location: Promotiezaal 

 3D all-solid-state batteries: a challenging route towards autonomous integrated devices,  
Prof. Peter Notten 

1

Parallel Session 1 - Fuel cells  

10:15 - 10:55 -Location: Promotiezaal - Session Chair: Danick Briand  

Fully Integrated System of Micro PEM Fuel Cell with NaBH4 Hydrogen Generator  
Taegyu Kim , Jongkwang Lee 

7

Critical Importance of Water Transport Towards the Anode in Miniature Air-Breathing Polymer 
Electrolyte Membrane Fuel Cells  Simon Hamel, Luc G. Frechette 

11

Parallel Session 2 - Coolers 

10:15 - 10:55 - Location: Museumzaal – Session Chair: Shuji Tanaka 

Geometric control of the fluid-transport meniscus in a passive phase-change microfluidic electronics 
cooling device  Navdeep Dhillon, Albert Pisano, Matthew Hopcroft, Christopher Hogue 

15

Radial Type Micro Thermoelectric Device for LED Chip Cooling  
Jung Yup Kim, Kwang-Eun Lee, Hee-Jung Lee, Hyun-Sung Park, Seung-Woo Han 

19

Parallel Session 3 - Piezo electric energy harvesters

11:15 - 12:15 - Location: Promotiezaal - Session Chair: Reza Ghodssi 

Power Optimization Using Resonance and Anti Resonance Characteristics of MEMS Piezoelectric 
Vibration Energy Harvesters  Michael Renaud, Rene Elfrink, Rob van Schaijk 

23

Micromachined bulk PZT piezoelectric vibration harvester for low amplitude and low frequency 
vibrations Hugo Durou, Gustavo A Ardila, Adrien Ramond, Xavier Dollat, Carole Rossi, Daniel Esteve 

27

Nonlinear Magnetic Coupling of a Piezoelectric Energy Harvesting Cantilever combined with 
Velocity-Controlled Synchronized Switching Technique  
Yuyin Chen, Dejan Vasic, Francois Costa, Wenjong Wu, Chihkung Lee 

31

Parallel Session 4 - Micro ignition 

11:15 - 12:15 - Location: Museumzaal – Session Chair:Robert Richards 

Improvement of uniformity and ignition characteristics of micro igniter on glass wafer for micro 
solid-propellant thruster  Daeban Seo , Jongkwang Lee, Sejin Kwon

35

Nanoenergetics on a chip: technology and application for micro ignition in safe arm and fire systems
Marine Petrantoni, Mehdi Bahrami, Ludovic Salvagnac, Veronique Conedera, Carole Rossi, Pierre 
Alphonse 

39

A Shadowmask-Evaporated Topside PyroMEMS Igniter   
David De Koninck, Danick Briand, Nico De Rooij 

43

INVITED 2  

14:00 - 14:45 - Location: Promotiezaal 

 Development of a MEMS Energy Harvester with High-Perfomance Polymer Electrets,  
Prof. Yuji Suzuki 

47
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Day 1: December 1, 2010 

Parallel Session 5 - Energy harvesters 

14:45 - 16:05 - Location: Promotiezaal - Session Chair: Amit Lal 

Design, Analysis of Broadband Vibration Energy Harvester Using Magnetoelectric Transducer 
Jin Yang, Mei Wen, Ping Li, Xianzhi Dai, Ming Li 

53

Power Output Enhancement of Vibration-Driven Electret Generator Using Concave Electrodes 
Tatsuakira Masaki, Kenji Sakurai, Toru Yokoyama, Masashi Doi, Tomonori Seki, Masatoshi Oba 

57

Wireless power transmission via magnetic coupling to an electrodynamic receiver 
Shuo Cheng, David Arnold 

61

Novel electrode geometry for electrostatic energy conversion with tuning capability  
Daniel Hoffmann, Bernd Folkmer, Yiannos Manoli 

65

Parallel Session 6 - Fuel cells 

14:45 - 16:05 - Location: Museumzaal – Session Chair: Masanori Hayase  

Micro-Solid Oxide Fuel Cells as power supply for small portable electronic equipment 
Anja Bieberle-Huetter, Ludwig Gauckler, Paul Muralt, Thomas Maeder, Dimos Poulikakos, Alex 
Dommann 

69

Reaction-specific platinum electrodes for implantable glucose fuel cells: versatile fabrication by 
cyclic electrodeposition  Arne Kloke, Christian Koehler, Roland Zengerle, Sven Kerzenmacher, Felix von 
Stetten 

73

Development of a Novel Air-Breathing Micro Direct Methanol Fuel Cell Stack Using MEMS 
Technology Xiaowei Liu, Yufeng Zhang, Zhenyu Yuan, Bo Zhang, Xilian Wang, Jianmin Li 

77

A compact and fully-integrated SU-8 micro direct methanol fuel cell  Juan Pablo Esquivel Bojorquez, 
Tobias Senn, Joaquin Santander, Patricia Hernandez-Fernandez, Sergio Rojas, Neus Sabate 

81

 

Day 2: December 2, 2010 

INVITED 3  

08:45 - 09:30 - Location: Promotiezaal 

Six-Wafer-Stack MEMS thrusters in space, Pelle Rangsten 85

Parallel Session 7 - Micro-thrusters and heat engines

09:30 - 10:30 - Location: Promotiezaal - Session Chair: Carol Livermore 

Centimeter-Scale High Pressure Vessel Pneumatic Power Source  
Venkata Siva Prasad Pulla, Amit Lal 

91

Experimental Results of an Ejector Driven Micro Turbine Generator  
William Gardner, Andrew Camacho, Ivan Wang, Hardy Shen, Justin Jaworski, Chris Gilmore 

95

Experimental verification of compressor performance for an ultra-micro gasturbine 
Jan Peirs, Tobias Waumans, Kun Liu, Eleonora Ferraris, Tom Verstraete,  Dominiek Reynaerts 

99

Parallel Session 8 - Energy storage 

09:30 - 10:30 - Location: Museumzaal – Session Chair:David Arnold 

Sugar Batteries - Working without Anodic Catalysts or Membranes  
Bor Yann Liaw, Daniel Scott 

103

High-Current Zn-Air Microbattery Based On A Micromachined Multilayer Lateral Metallic 
Scaffold 
Andac Armutlulu, Yichen Fang, Seong-Hyok Kim, Chang-Hyeon Ji, Sue Ann Bidstrup Allen, Mark Allen

107

Design, Fabrication and Testing of a Polymer-based Micro Direct Methanol Fuel Cell 
Xiaowei Liu, Luwen Wang, Hong He, Shibo Wang, Yufeng Zhang

111
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Day 2: December 2, 2010 

Parallel Session 9 - Energy harvesters for remote sensors

11:00 - 12:20 - Location: Promotiezaal - Session Chair: Paul Mitcheson 

A New, High Efficiency, Bidirectional, Electromagnetic Vibration Energy Harvester for 
Aeronautical Applications Sebastian Moest, Martin Kluge, Juergen Heinz, Gerhard Kroetz 

115

Electrostatic Energy Harvester for Low-Frequency Vibration by Human Physical Motions using 
Liquid Dong-hoon Choi, Chang-Hoon Han, Hyeon-Don Kim, Jun-Bo Yoon 

119

Vibration harvesting in railway tunnels  
Martin Wischke, Gregor Fehrenbach, Yawar Abbas, Giovanni Biancuzzi, Peter Woias 

123

Enhancing output power of streaming current by two phase flow technique  
Yanbo Xie, Albert van den Berg, Jan Eijkel 

127

Parallel Session 10 - Power management

11:00 - 12:20 - Location: Museumzaal – Session Chair:Eric Yeatman 

Electromechanical Inductors for Power Converter Applications  
Yaxing Zhang, David Arnold 

131

A Single Inductor DIDO converter with ultra low power MPPT and thin-film LIPON battery for 
piezoelectric energy harvesting and management  
Adrien Ramond, Marjorie Sanchez, Kaiyu Li, Hugo Durou, Bruno Jammes, Carole Rossi 

135

Autonomous Piezoelectric Energy Harvesting System for Improved Energy Extraction Using a 
CMOS Integrated Interface Circuit Thorsten Hehn, Christoph Eichhorn, Peter Woias, Yiannos Manoli 

139

High Efficiency Piezoelectric Energy Harvester with Self Triggered SSHI Interface   
Philipp Becker, Daniel Hoffmann, Erwin Hymon, Bernd Folkmer, Yiannos Manoli 

143

INVITED 4  

14:00 - 14:45 - Location: Promotiezaal 

 Small-Scale Solutions to Grand Challenges in Thermal Management,  
Prof. Suresh Garimella 

147

Parallel Session 11 - Microcoolers and thermal switches

14:45 - 15:45 - Location: Promotiezaal - Session Chair: Luc Frechette 

Micro Thermal Switch with Stiffness Enhanced Thermal Isolation Structure   
Takashiro Tsukamoto, Masayoshi Esashi, Shuji Tanaka

153

A Liquid Contact Thermal Switch with Electrowetting Actuation  
Aric Mclanahan, Cecilia Richards, Robert Richards 

157

A thermopneumatic valve for single phase liquid cooling for microelectronics   
Radu Donose, Jan Peirs, Dominiek Reynaerts 

161

Parallel Session 12 - Electrets and capacitive energy harvesters

14:45 - 15:45 - Location: Museumzaal – Session Chair: Carole Rossi 

Vibration-driven MEMS energy harvester with vertical electrets  
Kiyotaka Yamashita, Makoto Honzumi, Kei Hagiwara, Yoshinori Iguchi, Yuji Suzuki  

165

Nano-cluster-enhanced High-performance Perfluoro-polymer Electrets   
Kimiaki Kashiwagi, Kuniko Okano, Yoshitomi Morizawa, and Yuji Suzuki 

169

High-Speed Electret Charging Method Using Vacuum UV Irradiation   
Makoto Honzumi, Kei Hagiwara, Yoshinori Iguchi, Yuji Suzuki 

173



6 
 

Day 3: December 3, 2010 

INVITED 5  

09:15 - 10:00 - Location: Promotiezaal 

Piezoelectric Thin Film Micro Structures: From Fabrication to Energy Harvesting,  
Prof. Dr. Paul Muralt 

Parallel Session 13 - Energy harvesting for remote sensors

10:00 - 11:00 - Location: Promotiezaal - Session Chair: Hiroki Kuwano 

A Vibration Harvesting System for Bridge Health Monitoring Applications   
Tzeno Galchev, James Mccullagh, Rebecca Peterson, Khalil Najafi 

179

Harvesting Energy From Airflow With Micromachined Piezoelectric Harvester Inside A Helmholtz 
Resonator  Svetla Matova, Rene Elfrink, Ruud Vullers, Rob van Schaijk 

183

Body motion powered wireless transmission platform,  
Michail Kiziroglou, David Yates, Cairan He, Eric Yeatman  

187

Parallel Session 14 - Bearings and turbines

10:00 - 11:00 - Location: Museumzaal – Session Chair: Sejin Kwon 

A New Performance Regime for Microfabricated Ball Bearings   
Brendan Hanrahan, Mustafa Beyaz, Matthew Mccarthy, C. Mike Waits, Reza Ghodssi 

191

Micro-generator For Ultra Micro Gas Turbine 
Olivier Dessornes, Christof Zwyssig  

195

Aerodynamic journal bearing with a flexible, damped support operating at 7.2 million DN 
Tobias Waumans, Jan Peirs, Farid Al-bender, Dominiek Reynaerts 

201

Parallel Session 15 - Piezoelectric energy harvesters

11:30 - 12:50 - Location: Promotiezaal - Session Chair: Paul Mitcheson 

Energy Harvesting MEMS Device based on an Epitaxial PZT Thin Film: Fabrication and 
Characterization   Don Isarakorn, Danick Briand, Pattanaphong Janphuang, Stefano Gariglio, Alessia 
Sambri, Jean-Marc Triscone 

203

A compact piezoelectric energy harvester with a large resonance frequency tuning range 
Christoph Eichhorn, Raoul Tchagsim, Nikolai Wilhelm, Frank Goldschmidtboeing, Peter Woias 

207

Piezoelectric Aluminum Nitride Corrugated Beam Energy Harvester 
Taku Hirasawa, Ting-Ta Yen, Paul Wright, Albert Pisano, Liwei Lin

211

Pendulum-driven passive self-tuning energy harvester for rotating applications   
Lei Gu, Carol Livermore 

215

Parallel Session 16 - Thermoelectric systems

11:30 - 12:50 - Location: Museumzaal – Session Chair: Robert Richards 

Aerosol Deposition and Mold-Filling Method for Micro Thermoelectric Generator 
Norinao Kouma, Kenjiro Hayashi, Yoshihiro Mizuno, Osamu Tsuboi, Shintaro Sato, Taisuke Iwai 

219

Dispenser-Printed Thick Film Thermoelectric Materials  
Alic Chen, Deepa Madan, Paul Wright, James Evans

223

Silicon nanowire arrays as thermoelectric material for a power microgenerator 
Diana Davila, Albert Tarancon, Neus Sabate, Carlos Calaza, Marc Salleras, Luis Fonseca  

227

Heat generator in humans and its interaction with wearable thermoelectric energy scavenger   
Vladimir Leonov 

231

   



7 
 

Poster Presentation 

There are two poster sessions : Session 1 on Wednesday 16:30-18:30 and Session 2 on Thursday 16:15-18:15. 
The authors of the odd numbered posters are asked to present their poster in Session 1, in Session 2 the even 
numbered ones will be presented. However, all posters should be put on the boards before session 1 and will be 
visible during both sessions.  

The poster number is listed in front of the papers. The numbers behind the papers refer to the page number of 
the Poster Proceedings 

Biologically-inspired energy conversion and  cooling pg

 1 Bio-inspired Fuel Cells for miniaturized Body-Area-Networks applications 
Wei Xu , Lu Gao , Dmitry Danilov , Valer Pop, Peter Notten 

1

 

Energy harvesting for remote sensors and microsystems pg

 2 Sphelar cell array module, Kenichi Taira, Josuke Nakata  5

 3 Over Range Protection for Tunable Kinetic Energy Harvester, Ivo Ayala-Garcia, Dibin Zhu, 
John Tudor, Steve Beeby  

9

 4 Acoustic energy harvester fabricated using sol/gel PZT thin film, Shu Kimura, Tomohisa 
Sugou, Syungo Tomioka, Satoshi Iizumi, Kyohei Tsujimoto, Yasushiro Nishioka 

13

 5 Solar Cell Size Requirement for Powering of Wireless Sensor Network Used in Northern 
Europe, Leif Hanssen  

17

 6 Indoor Micro-light Energy Harvesting System for Low Power Wireless Sensor Node, Hua Yu 21

 7 AlN/Nanodiamond based piezomicrogenerator for implants, Vadim Lebedev, Oliver Bludau, 
Fabian Knoebber, Oliver Williams, Ekwal Sah, Claus Roehlig 

25

 8 System design of a piezoelectric energy harvesting module, Alexander Frey, Ingo Kuehne, 
Julian Seidel  

29

 9 3D vibration harvesting using free moving ball in PZT microbox 
Eric Simon, Yuichiro Hamate, Sumito Nagasawa, Hiroki Kuwano  

33

10 Remote RF Battery Charging, Hubregt Visser, Ruud Vullers, Valer Pop, Bert Op Het Veld. 37

11 Analysis of Scalable Rectenna Configurations for Harvesting High Frequency Ambient 
Radiation, Manuel Pinuela, Paul D. Mitcheson, Stepan Lucyszyn  

41

12 Synchronized Switch Harvesting Technique Applied to Electromagnetic Vibrations 
Harvester, Emmanuelle Arroyo, Adrien Badel, Fabien Formosa  

45

13 3-D Capacitive Vibrational Harvester for Autonomous Low Power Sensors, Ulrich 
Mescheder, Antwi Nimo  

49

14 Improved Performance of Nonlinear Piezoelectric Energy Harvesters, Qiliang Xu, Igor 
Paprotny, Richard White, Paul Wright  

53

15 A rotation energy harvester using cantilever beam and magnetostrictive /piezoelectric 
composite transducer, Yumei Wen, Ming Li, Ping Li, Jin Yang, Xianzhi Dai,  

57

16 High Eficient, Low Cost Electret Charging Set-up For MEMS Based Energy Harvesting 
Systems, Ulrich Mescheder, Awad Saad, Antwi Nimo, Bernhard Mueller  

61

17 Harvester scavenging ac magnetic field energy of appliance cords using 
piezomagnetic/piezoelectric ME transducers, Yumei Wen, Ping Li, Jin Yang  

65

18 On practical and theoretical limits of the power density of electromagnetic energy harvesters 
at miniaturization, Clemens Cepnik, Ulrike Wallrabe  

69

19 Performances Evaluation of an Autonomous Sensing Network Node for Rail Vehicles 
Supplied by a Piezoelectric Energy Harvester, Giorgio De, Pasquale Aurelio, Soma  Federico, 
Fraccarollo  

73

20 Dynamic Characterization of Low-Stiffness Suspensions Based on Diamagnetic Levitation 
for MEMS Energy Harvesters, Giorgio De Pasquale, Sonia Iamoni, Chamila Siyambalapitiya, 
Aurelio Soma  

77
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21 Efficient Power Management for Energy Aware,Self-Sufficient Wireless Sensors in 
Aeronautic Applications, Martin Kluge, Dominik Samson, Benjamin Bennemann, Alexander 
Gavrikov, Thomas Becker 

81

22 Cantilevers with piezoelectric thin films for weakly vibrating environments, Thibault Ricart, 
Defay Emmanuel, Le Rhun Gwenael  

83

23 CFD Analysis of Three-Dimensional Flows in a low Reynolds Number Microturbine,Omri 
Mohamed, Luc G. Frechette  

87

24 Low Power Electrostatic Energy Harvesting System IC, Asantha Kempitiya, Diana-Andra 
Borca-Tasciuc, Mona Hella  

91

25 Electromagnetic energy harvester fabricated with Electrodeposition process, Quan Yuan, 
Haixia Zhang, Robbin Low  

95

26 Streamlined Design Method and Guidelines for Piezoelectric Vibration Energy Harvesting 
with Geometric and Material Considerations, Andre Dompierre, Srikar Vengallatore, Luc G. 
Frechette   

99

27 Microscale energy harvester driven by a built-in permanent magnet for self-powered nodes 
in appliance power cables, Gonzalo Murillo, Jordi Agusti, Miquel Lopez-Suarez, Gabriel Abadal 

103

28 Modeling, Design and Fabrication of (10 x 10 x 4 mm3) MEMS AC Energy Harvester for 
Smart Grid Applications, Igor Paprotny, Richard White, Paul Wright  

107

29 Genetic Algorithm Optimization for MEMS Cantilevered Piezoelectric Energy Harvester, 
Yun-Ju Lai, Debbie Senesky, Albert Pisano  

111

30 Self-Powered Wireless Sensor for Duct Monitoring, Andrew Holmes, David Howey, Anshu 
Bansal, David Yates  

115

 

Energy management and microsystem integration pg

31 A Monolithic Capacitive DC-DC converter for a low voltage energy scavenging application, 
Tom Van Breussegem, Michiel Steyaert  

119

32 MEMS Sensing in an In-Cylinder Combustion Environment 
Sarah Wodin-Schwartz, Matthew Hopcroft, Debbie Senesky, Albert Pisano  

123

33 Energy Submetering for Circuit Breaker Panels Using MEMS or Mesoscale Passive 
Proximity Current Sensors, Qiliang Xu, Igor Paprotny, Richard White, Paul Wright  

127

34 Rectifier of Vibration-Driven Micro Energy Harvesting System, Kuni Tsuji 1, Hiroshi 
Okamoto, Sumito Nagasawa, Hiroki Kuwano   

131

35 A Micro Fuel Cell Power Supply Module for Low Power Portable Applications, Alessandro 
Bertacchini, Stefano Scorcioni, Marco Cori, Luca Larcher, Juan Pablo Esquivel Bojorquez, 
Joaquin Santander 

135

36 A management circuit for vibrating energy harvester, Ping Li  139

37 Scaling Analysis of A MEMS-Based Resonant Micro Heat Engine , Hamzeh Bardaweel, B.S 
Preetham, Michael Anderson, Robert Richards, Cecilia Richards  

143

38 High-voltage low power analogue-to-digital conversion for adaptive architectures of 
capacitive vibration energy harvesters 
Andrii Dudka, Raouf Khalil, Dimitri Galayko, Philippe Basset  

147

39 Unity Power Factor Correction for Electromagnetic Vibration Energy Harvesters, James 
Bowden  

151

40 Control Models of Switch Mode Maximum Power Point Tracking Interfaces for Energy 
Harvesting Devices, Tzern Toh, Paul D. Mitcheson, Eric Yeatman  

155

 

Micro and nanofabrication for energy applications pg

41 Double-Cantilever Micro-Relay with Integrated Heat Sink for High Power Applications, 
Fatih Ozkeskin, Yogesh Gianchandani  

159

42 Characteristics of FeBNbNd Magnetic Metallic Glass and Its applicability to Freestanding 
Microcantilevers for Electromagnetic Transducer, Tuan Phan, Lee Sangmin, Akihiro Makino, 
Hiroshi Okamoto, Hiroki Kuwano  

163
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43 First Silicon Microturbine with Integrated Permanent Magnets Supported on Encapsulated 
Microball Bearings, Mustafa Beyaz, Brendan Hanrahan, Reza Ghodssi   

167

44 Search of new solid state lithium-ion conductors, Hiroyuki Oguchi, Motoaki Matsuo, Shin-Ichi 
Orimo, Hiroki Kuwano  

171

45 Three D Flexible Vibration Structure Design And Its Fabrication For Micro Energy 
Harvesting,Koei Takeda, Sumito Nagasawa, Hiroki Kuwano  

175

46 Soft Photolithography-based Fabrication Process of On-Chip Solenoid-type Micro Inductor 
for Micro Energy Application, Yi Zhang, Dongkeon Lee, Hiroshi Hiroshima, Toshihiro Itoh, 
Ryutaro Maeda,  

179

47 Fabrication of Cross-flow Bio-Micro-Turbine, Henry Cabra  183

48 Fabrication of advanced carbon electrodes for energy generation and storage applications, 
Gobind Bisht, Rachana Srivastava, Lawrence Kulinksy, Chacko Jacob, Marc Madou  

187

 

Micro coolers and other thermal management technologies pg

49 Modeling, design and fabrication of a novel electrowetting based impingement cooler, 
Herman Oprins, Paolo Fiorini, Joeri De Vos, Bivragh Majeed, Bart Vandevelde, Eric Beyne 

191

50 Effect of Wall Roughness on Thermal Performance of Wavy Microchannels, Liang Gong, 
Krishna Kota, Wenquan Tao, Yogendra Joshi  

195

 

Micro fuel cells and micro reactors for fuel processing

51 Micro solid oxide fuel cells with perovskite-type proton conductive, Hiroo Yugami, Kensuke 
Kubota, Fumitada Iguchi, Shuji Tanaka, Noriko Sata, Masayoshi Esashi 

199

52 Effect of Anode Flow Field Design on the Performance of Micro Direct Methanol Fuel 
Cell,Yufeng Zhang, Zhenyu Yuan, Bo Zhang, Shibo Wang, Xiaowei Liu 

203

53 A New Platform Concept for Micro-scale SOFC Using Low Temperature Co-fired Ceramic 
Technology, Bo Jiang, Thomas Maeder, Paul Muralt  

207

54 High Efficient Nanocatalyst Synthesis Using Semi-Reflux Chemical Reduction System by 
Temperature Control in Micro DMFC, Shin-Mei Gong, Yi-Shiuan Wu, Fan-Gang Tseng  

211

55 A silicon supporting microgrid for large-area micro Solid Oxide Fuel Cells 
Neus Sabate, Albert Taracon, Inigo Garbayo, Marc Salleras, Carlos Calaza, Isabel Gracia  

215

56 Low Temperature POM Micro-reformer With Silicon Nano-wire Supported Nano 
Catalysts,Lai Shu-Ping  

219

57 Fuel processing in micro reactor for H2 production with low CO concentration, Stanko 
Hocevar, Slavko Amon, Danilo Vrtaenik, Drago Resnik, Matej Mozek, Iztok Stegel  

223

58 A novel hybrid planar approach for MEMS-compatible micro fuel cells, Johannes Hauer, 
Neus Sabate, Joaquin Santander, Juan Pablo Esquivel Bojorquez, Isabel Gracia, Carles Cane 

227

59 Miniature Fuel Cell with Monolithically Fabricated Si Electrodes - Reduction of Pt Usage by 
Pd-Pt Catalyst, Masanori Hayase, Takayuki Honjo, Taku Matsuzaka  

231

60 Design and fabrication of fully enclosed micro PEM fuel cell using novel glass bipolar plates, 
Bosun Jang, Jongkwang Lee, Sejin Kwon   

235

61 Development of ALD System to Deposit Y, Ba and Zr Complex Metal Oxide Using Alkyl 
Amidinate Compound Precursors for Micro SOFC,  Masafumi Kumano, Shuji Tanaka, 
Kentaro Miyamoto, Kousuke Hikichi and Masayoshi Esashi

239

 

Micro heat engines for power generation and propulsion pg

62 A low pressure ratio micro gas turbine for UK domestic combined heat and power,Alister 
Clay, Geoff Tansley  

243

63 Design and Simulation of 500W Ultra-Micro Gas Turbine Generator 
Sangjo Han, Jeongmin Seo, Jun-Young Park, Bum-Seog Choi, Kyu Hyung Do,  

247

64 A micro CHP solution based on a micro gas turbine, Patrick Hendrick, Cedric Moentack  251

65 Micro Propulsion Activities at The University of Sydney, Dries Verstraete, Vivien Djanali, 
Carlos Gonzalez, Jack Ling, K.C. Wong, Steve Armfield 

255
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66 Electromagnetic Generator Design for Membrane Micro Stirling Engine, Fabien Formosa  259

67 Global Design and Optimization of a Membrane Micro Stirling Generator, Fabien Formosa  263

68 Thermodynamic modeling of micro heat engines for power generation, Kerwin Khu, Liudi 
Jiang, Tom Markvart  

267

69 MEMS-Based Resonant Heat Engine: Thermodynamic Cycle, Hamzeh Bardaweel, Michael 
Anderson, Robert Richards, Cecilia Richards  

271

70 Experimental Investigation of Scale Effects in Multistage Jet Ejectors, William Gardner, 
Justin Jaworski, Ivan Wang, Natalya Brikner, Jonathan Protz 

275

71 Scaling Effects on the Efficiency of Micro-Scale Gas Turbines, Andrew Camacho, Ivan Wang, 
Justin Jaworski, Jonathan Protz  

279

72 Ceramic wave micro engine - feasibility study, Janusz Piechna, Norbert Mueller, Patrick Kwon, 
Rohitashwa Kiran  

283

 

Micro thrusters and miniature propulsion microsystems pg

73 Modeling and Design of a Giffard Injector-Pumped Bipropellant Microrocket, Natalya 
Brikner, William Gardner, Ivan Wang, Jonathan Protz  

287

74 Ceramic microcomponents for high-temperature fluidics, Ville Lekholm, Fredric Ericson, 
Kristoffer Palmer, Greger Thornell  

291

Micro/nano catalysis,combustion,heat and mass transfer

75 Numerical investigation on the measurement error of static pressure taps in small scale 
channels, Jan Vercauteren, Walter Bosschaerts, Martine Baelmans, Tim Persoons   

295

76 Incorporation of collector effects in an optimal design procedure for micro heat exchanger 
plates: A case study, Frederik Rogiers, Ruben Gielen, Jef Queeckers, Tim Persoons, Martine 
Baelmans  

299

 

Nanostructured materials for energy and thermal management pg

77 Highly Stable Nanostructured Ni/TiO2 Anodes on Biological Templates, Konstantinos 
Gerasopoulos, Xilin Chen, James Culver, Chunsheng Wang, Reza Ghodssi  

303

78 Powering Small Systems with Mechanical Springs Made of Carbon Nanotube Yarn, Frances 
Hill, Carol Livermore  

307

79 Tuning the Tensile Properties of Carbon Nanotube Springs by Densification, Frances Hill, 
Carol Livermore  

311

80 A Highly Efficient Buckypaper-Based Glucose Fuel Cell for Micro-Energy Harvesting, Laith 
Hussein, Gerald Urban  

315

 

Piezoelectric,electrostatic and electromagnetic conversion pg

81 Large-displacement Electromagnetic Actuators Using the Meander Springs Partially 
Exposed to Magnetic Field ,Dae Geon Seo, Won Han, Young-Ho Cho  

319

82 The optimum period of the electrode structure on a shuttle harvester, Svein Husa, Cuong Le  323

83 Electret-based Cantilever Energy Harvester: Design and Optimization, Sebastien Boisseau, 
Ghislain Despesse, Alain Sylvestre   

327

84 Analysis of Vibration Energy Harvesters Utilizing a Variety of Nonlinear Springs, Duy Son 
Nguyen  

331

85 A Bimorph Multi-layer Piezoelectric Vibration Energy Harvester 
Dibin Zhu, Steve Beeby, John Tudor, Nick Harris  

335

86 Comparison of different beam shapes for piezoelectric vibration energy harvesting, Maxime 
Defosseux, Marjolaine Allain, Skandar Basrour  

339

87 Fluid-based energy conversion by means of a piezoelectric MEMS generator, Ingo Kuehne, 
Matthias Schreiter, Julian Seidel, Alexander Frey  

343

88 Modeling and Analysis of a DC Electrostatic Vibration-to-Electricity Micro Power 
Generator, Yi Chiu, Ching-Fu Chang  

347
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89 The importance of coupling strength for maximizing the output power of electrodynamic 
vibrational energy harvesters, Shuo Cheng, Raj Natarajan, David Arnold  

351

90 Design optimization of out-of-plane and in-plane gap-closing electrostatic Vibration Energy 
Harvesters (VEH) with a limitation on the output voltage, Raphael Guillemet, Philippe Basset, 
Dimitri Galayko, Tarik Bourouina   

355

91 Effect of High-Absorbance Gas Introduction on Soft-X-ray Charging Properties for Electret 
Generator, Kei Hagiwara, Masahide Goto, Yoshinori Iguchi, Toshifumi Tajima, Yoshinobu 
Yasuno, Hidekazu Kodama  

359

92 New poling method for high power generator using PZT ceramic, Doo Yeol Cha, Jai Hyuk 
Lee, Sung Pil Chang  

363

93 Theoretical analysis of nonlinearities due to rigid end-stops in energy harvesters, Sukhdeep 
Kaur  

367

94 Realization of nonlinear hardening springs with predefined characteristic for vibration 
transducers based on beam structures, Dirk Spreemann, Bernd Folkmer, Yiannos Manoli  

371

95 Low-Frequency Energy harvesting Using A Laminated PVDF Cantilever With A Magnetic 
Mass, Yonggang Jiang  

375

96 Piezoelectric energy harvesters of PZT films deposited on Ti cantilevers, Isaku Kanno  379

97 Reactive Sputter Deposition of PZT thin film for resonance frequency tuning of MEMS 
vibration energy harvesters, Madhusudhanan Jambunathan, Dennis Hohlfeld, Koray Karakaya, 
Rene Elfrink, Rob Van Schaijk,  

383

98 Energy harvesting in floors, Enrico Bischur, Norbert Schwesinger  387

99 Modelling of the effect of carrier concentration on electromechanical conversion in ZnO 
nanowires. Olivier Graton, Guylaine Poulin-Vittrant, Louis-Pascal Tran Huu Hue, Marc Lethiecq  

391

100 Improved Parametric Study of a Piezoelectric Energy Harvester with Experimental 
Validation ,Rupesh Patel, Stewart Mcwilliam, Atanas Popov   

395

101 The Effect of Area Ratio on the Optimization of an AC Electrostatic Vibration-to-Electricity 
Micro Power Generator,Yi Chiu, Hung-Chih Liu  

399

102 A Phasor Method for Mechanical Damping Measurement of a Piezoelectric Bending Beam 
Energy Harvester, Ahmadreza Tabesh, Luc G. Frechette, Mohammadmehdi Saadatpour  

403

103 Electret Based Energy Harvester by Using Silicon Grid Electrode, Takayuki Fujita, Tomohiko 
Toyonaga, Kohei Fujii, Yonggang Jiang, Kohei Higuchi 2, Kazusuke Maenaka  

407

104 Resonance frequency customization for MEMS vibration energy harvesters using dispenser-
printed proof mass, Lindsay Miller, Alic Chen, Paul Wright, James Evans  

411

105 Development of a Surface Mount Hybrid Ambient Low Frequency Low Intensity Vibration 
Energy Scavenger, Michael Khbeis, Reza Ghodssi, Matthew Mosteller  

415

 

Thermoelectric and photovoltaic materials and systems pg

106 Micromachined Poly-SiGe Thermoelectric Energy Harvester: Characterization and 
Optimization, Jiale Su, Ziyang Wang, Vladimir Leonov, Ruud Vullers   

419

107 Bi2Te3 thermoelectric films by electrodeposition from DMSO-water mixtures,  Hai Nguyen, 
Jiale Su, Ziyang Wang, Ruud Vullers, Philippe Vereecken , Jan Fransaer 

423

108 Optimizing a Thermoelectric Generator for the Dynamic Thermal Environment, Michael 
Thomas  

427

109 Transient Model For Thermoelectric Generator Systems Harvesting From The Natural 
Ambient Temperature Cycle, Andre Moser, Li Rendler, Matthias Kratschmer, Peter Woias  

431

   

110 Large area deposition of PZT on Si Wafers, Maarten Van Zalk  

111 Micromachining of ceramics bearing components for turbomachinery applications, Eleonora 
Ferraris, Tobias Waumans, Francesco Modica, Jan Peirs and Dominiek  Reynaerts 

 

112 Fabrication of Free-Standing Single Crystalline Ga(Al)As Films for Photovoltaic 
Applications,  Lavrishev Oleg 



12 
 

113 Thermoelectric Performance of PEDOT:PSS/CNT Nanocomposite, Yongjoon Choi, Sung-
Geun Park, Chanyoung Kang, Woochul Kim 

114 Microfluidic Fuel Cells as Inexpensive, Rechargeable Power Sources for Wireless Sensor 
Nodes,  Erik Kjeang 

115 Vibration energy harvester with multiple magnetostrictive/piezoelectric composite 
transducers,  Xianzhi Dai, Yumei en Ping Li, Jin Yang 

116 Magnetostrictive/piezoelectric composite transducer with high permeability FeCuNbSiB, Lei 
Chen, Ping Li 

117 Influence of Permeability on Magnetoelectric Effect in Magnetostrictive/Piezoelectric 
Laminate Composite, Zhiyi Wu, Yumei Wen, Ping Li, Jin Yang, Xianzhi Dai 

118 Feasibility study of a micro engine with constant volume combustion, Janusz Piechna, Michal 
Niezgoda 
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