[image: image1.emf]2015 SATU NCKU  Joint Research Scheme Program Co-PI Application Form.docx



2015 SATU Joint Research Scheme 
Hosted by National Cheng Kung University
Call for SATU Member Co-PIs

Application Deadline: Tuesday, April 28, 2015
Overview
In order to provide an interchange platform to integrate resources and facilitate mutual research cooperation among SATU member universities, SATU International Secretariat launches the SATU Joint Research Scheme.

The SATU Joint Research Scheme initiates the engagement and mutual cooperation of researchers within the SATU member universities through integration of academic resources and linkage of research interests among researchers of the region. The aim of the scheme is to increase the quality, quantity and profile of SATU research cooperation.

The SATU Joint Research Scheme serves as a platform to connect scholars who share similar research interests and integrate resources to support the academic research exchanges within SATU member universities.

Project Principal Investigators might be invited for a presentation about the Project in the 2016 SATU Presidents’ Forum to present the work of the joint research teams under the scheme, and to promote the awareness of and involvement in collaborative opportunities in the region.

Awards
Each project consists of a team of researchers while NCKU faculty acts as the Principal Investigator of the project, scholars of SATU member universities act as Co-Principal Investigators (Co-PIs). SATU International Secretariat will facilitate the application of Co-PIs and the NCKU hosts might (depending on the Co-PI application for the project and the budget) offer the travel support of Co-Principal Investigators whose institutions are outside of Taiwan a visit to National Cheng Kung University between July and September 2015 (including 2 nights’ Zenda suite accommodation and economy-class roundtrip airfare (max. 20,000 NTD, about 670 USD)). Maximum three Co-PIs (of different member universities) under each selected project will receive the awards in 2015.
Application Requirements
Applicants must be working at SATU member universities and have received the doctoral degree. To apply for project Co-PIs, please select one project and complete the application form (double click to open the file) 
http://conf.ncku.edu.tw/satu/[image: image12.jpg]=2 : National Cheng Kung University
No. 1, University Road,

t Presidents’ Forum 701 Tainan City, Taiwan
of Southeast and South Asia and Taiwan Universities € : +886-6-2099250
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-1 __________________________SANU_



or download from SATU website at . All applications must be recommended (a signature at the bottom of application form by the President or SATU representative would suffice) and submitted by SATU member universities to satu@email.ncku.edu.tw. 

Application Results
Applications would be reviewed by individual project hosting unit at NCKU and selection decisions of Co-PIs would be made within three weeks of the application deadline. 

NCKU Projects Call for SATU Member Co-PIs list 
(Please click the PDF file named after the PI for detailed description)

	No.
	Hosting Unit
	Project Title
	Program details

	1
	Research Center for Energy Technology and Strategy, National Cheng Kung University
	Algae Cultivation on Wastewater for Simultaneously Waste Reduction and Oil Production
	
[image: image2.emf]Jo- Shu Chang



	2
	Center of Infectious Disease and Signaling Research/ Medical College
	Uncovering the dynamic mechanisms in pathogenesis of dengue virus infection
	
[image: image3.emf]Guey-Chuen Perng



	3
	Institute of International Management, College of Management, NCKU
	Culture. Branding. Public Policy
	
[image: image4.emf]Faye J. Kao



	4
	Department of Aeronautics and Astronautics, National Cheng Kung University
	Blade design and system integration for a small scale vertical axis wind turbine (VAWT)
	
[image: image5.emf]Wei-Cheng Wang



	5
	International Wave Dynamics Research Center/Tainan Hydraulic Laboratory
	Mitigation of long waves using low-crested breakwaters and bioshields
	
[image: image6.emf]Yang-Yi Chen



	6
	Medical Device Innovation Center
	Medical Device Development Trends in Southeast Asia
	
[image: image7.emf]Fong-Chin Su



	7
	Culture and Creativity Incubation and R&D Center, College of Planning and Design, NCKU
	Toward a Culture Sustainable Approach of Urban Planning~ The Perspective from the Curtural and Creativity Industries
	
[image: image8.emf]Chung Hsiao-Ling



	8
	College of Electrical Engineering and Computer Science, NCKU
	Autonomous/Grid-Connected Hybrid Renewable-Energy Power-Generation Systems with Energy-Storage Systems
	
[image: image9.emf]Wang Li



	9
	Advanced Optoelectronic Technology Center, AOTC/EECS College
	DC-AC modulate technique for sustainable energy system
	
[image: image10.emf]Tsorng-Juu Liang



	10
	Institute of International Management
	Members Contributing Behavior in Social Networking Sites for Collective Actions: Using the Context of Corporate Social Responsibility
	
[image: image11.emf]Jeng-Chung（Victor ）Chen
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2015 SATU Joint Research Scheme Program 


Hosted by NCKU  
  Date: 2015 / _4__ / _6__ (year /month/day) 


1. Hosting Center/College 
Institute of International Management, College of Management, NCKU 


2. Project Title 
Culture. Branding. Public Policy 


3. Principal Investigator 


姓名 Passport Name  Faye J. Kao 高如妃 


Nationality Taiwan Gender □M      √ F 


Telephone (Office) (06) 2757575 X53568           (Home / Mobile)  


Fax Number  E-mail  fkao@mail.ncku.edu.tw 


4. Co- Principal Investigator from the same unit– If any 


姓名 Passport Name  


Nationality  Gender □M      □F 


Telephone (Office)                        (Home / Mobile) 


Fax Number  E-mail  


5. Project Details 
Project Description With the help of information technology and integrated trade infrastructure, it 


results in not only economic growth opportunity, but also free flow of cultural 
ideologies. The boundary between local and global culture becomes blurring. 
Culture defines people’s way of life, and provides inspiring perspectives on 
strategies. This joint research invites international scholars to study culture and 
inquire about its applications in strategic planning for business or public sectors, 
for example, global branding strategy, tourism marketing, place marketing for 
local economic development, or public campaign to revitalize communities, etc.  
 







 


This joint research has three goals: 
First, this joint research inquires about culture and consumption. The goal is to 
conduct consumer studies to understand the mechanisms and factors that shape 
human behavior in various culture context. Particular attention is to compare 
and contrast between cultures through emic and etic approaches. 
 
Second, this joint research inquires about international branding strategy in both 
for-profit and not-for-profit organizations. The goal is to provide 
consumer-based strategic insights to brands seeking growth in global market. 
 
Third, this joint research inquires about public policies in public service sectors. 
The goal is to provide user-centered solutions (users refer to both individuals 
and firms) to build a long-term infrastructure to nurture cultural creativity, 
develop sustainable economy, and enhance public welfare. 
 
------------------------------------------------------------------------------------------------ 
Principle investigator background: Faye J. Kao is the assistant professor of 
marketing at Institute of International Management of National Cheng Kung 
University. She has dedicated to inquire about how culture can provide creative 
perspectives on strategy. She has published various papers in international 
conferences. Professor Kao has experiences in using various methods in the 
classroom to enhance cross-discipline and academic-pragmatic-integrated 
learning experiences, including case-method, simulation, and real-world 
projects. Currently, she teaches cultural branding strategy, services marketing, 
and experimental design at graduate level. 
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2015 SATU Joint Research Scheme Program 


Hosted by NCKU 
  Date: __2015__ / __4__ / _10___ (year /month/day) 


1. Hosting Center/College 
International Wave Dynamics Research Center/Tainan Hydraulic Laboratory 


2. Project Title 
Mitigation of long waves using low-crested breakwaters and bioshields 


3. Principal Investigator 


姓名 Passport Name Yang-Yi Chen, director of Tainan Hydraulic Laboratory 


Nationality TAIWAN, ROC Gender ■M      □F 


Telephone (Office)+886-6-2371938 ext.101                       


Fax Number +886-6-3840206 E-mail yichen@thl.ncku.edu.tw 


4. Co- Principal Investigator from the same unit– If any 


姓名 Passport Name Ray-Yeng Yang, Wen-Yang Hsu and Yun-Ta Wu 


Nationality TAIWAN, ROC Gender ■M      □F 


Telephone (Office) 06-2371938#191; 711; 726          


Fax Number 
+886-6-3840206 


E-mail 
ryyang@thl.ncku.end.tw 
wyhsu@thl.ncku.edu.tw 
yuntawu@gmail.com  


5. Project Details 
Project Description Introduction: 


Natural hazard caused by long waves, such as tsunami and tropical cyclone, 
inundating the coastal zone has been regarded as a crucial issue for coastal 
engineering community. Several attempts have been made to attenuate the 
energy due to long waves by introducing artificial breakwater with huge size, 
for example as those built in the Kamaishi Bay, Japan. Such breakwater was the 
deepest one in the world, but it had been partly destroyed during the 2011 
Tohoku earthquake tsunami. Furthermore, previous studies have demonstrated 
that coastal vegetation can be served as bioshields for protecting communities 
against damage from extreme wave disturbances. However, the protection 
afforded by a shoreline of dense trees decreases monotonically with increasing 
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wave energy. The adequate studies of the significance of vegetation in 
ameliorating mortality and damage from future tsunamis are required. As a 
result, we propose an innovative idea to possibly mitigate long waves inland by 
means of combining multi-layer low-crested breakwaters and bioshields (ex., 
mangrove forests). This proposal will be scheduled as three phases: a) accurate 
numerical simulation to provide an overall idea on the wave hydrodynamics and 
hydraulic performance; b) comprehensive measurements in a laboratory-scale 
flume to obtain flow properties and empirical parameters (ex., drag coefficient), 
and to find the optimal design for reducing wave energy; c) implementation of 
proposed idea into prototype-scale wave flume so as to explore its feasibility 
and efficiency. 
Methodology: 
To better understand the physics due to long waves interacting with low-crested 
breakwaters and coastal vegetation, numerical simulation and physical 
modeling will be carried out in this study. Numerical model has been developed 
based on the Reynolds-averaged Navier-Stokes equations with an adopted 
turbulence model. The computations will provide informative results to help 
design physical modeling. Second phase of this study is to conduct physical 
experiment in a laboratory-scale. Except for measuring the wave kinematics 
using run-up gauges and pressure sensors, non-intrusive image- and optic-based 
measurements will be used to quantitate the flow dynamics in terms of velocity 
and turbulence and the change of fluid density by means of void fraction in the 
highly aerated region. Moreover, the drag coefficient, damping rate, reflection 
coefficient, and transmission coefficient will be investigated together with 
different stem density, diameter, submerged water depth, and bottom conditions. 
Eventually, based on the results came up from first and second phases of this 
research, the experiment will be scaled up to almost prototype-scale and carried 
out in the supertank (300m*5m*5m, as shown in the Fig. 1).  


 
Fig. 1 Sketch of wave tank and energetic wave breaking caused by long wave 
Prospective achievement: 
Generally, this proposed research will focus on the development of coastal 
defense to mitigate long waves. The PI and Co-PIs have plenty experiences in 
the area of coastal engineering using theoretical, numerical and experimental 
means, and we are warmly seeking for the possible collaboration with Southeast 
and South Asia Universities. 
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2015 Joint Research Scheme Program 


Application Form 
  Date: 1


st
/April/2015 


1. Hosting Center/College 


Culture and Creativity Incubation and R&D Center, College of Planning and Design, NCKU 


The Culture and Creativity Incubation and R&D Center (CCIRDC) was newly established in January 2013 


under the College of Planning and Design/NCKU. The College incorporates the established departments of 


Architecture (est. 1944), Urban Planning (est. 1971), Industrial Design (est. 1973) and Postgraduate Institute of 


Creative Industries and Design (est. 2006). The CCIRDC started up as a cross-dept. and cross-disciplinary 


platform with the initial project funding from the Ministry of Culture- The Arts Sector Incubation Scheme and 


the Ministry of Education- The Top Academic Excellence Program.  


About CCIRDC 


Missions: 


 Cultivate original incubation service model 


 Coach creative entrepreneurship and innovation 


 Create cross-border exchange for talents and enterprises    


 Connect and deepen cross-sector, cross-disciplinary resource integration 


 


Objectives: 


 Ensure sustainable cultural and creative industries development in Taiwan 


 Enhance creative competence of individual talent and enterprises 


 Extend cultural values as essence of industry competiveness 


 Educate students through cross-sector R&D collaborations 


 


Organization Structure:  


 Director: Dean of College of Planning and Design/Prof. Feng-Tien Lin/ Urban Planning Dept.  


 Chief Executive Officer: Assoc. Prof. Shuenn-Ren Liou/Architecture Dept. 


 R&D Division Chief: Assist. Prof. Hsiao-Ling Chung/ Institute of Creative Industries Design.  


The Centre currently operates with R&D, Service Promotion, and Admin Supports divisions. 


 Project Managers: Two PMs with design and arts background and experiences. 


 Project Partnership: With the partnership from the Tainan National University of the Arts, the Centre  


is now incubating cultural and creative enterprises from four industries including: Industrial Design,  


Visual Arts, Craft, and Performing Arts and Exhibition.  
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2. Principal Investigator Personal Information                 


Name 


(English) 


Assist. Prof. Chung Hsiao-Ling, Institute of Creative Industries Design 


(Last Name)    (First Name)    ( Middle Name) 


Nationality 
Taiwan, R.O.C.  


Gender □M      ■F 


Address 


No.1 Uni. Rd. East District. Tainan City 701, Taiwan, R.O.C. 


Culture and Creativity Incubation and R&D Centre,  


College of Planning and Design, National Cheng Kung University 


Telephone (Office) 00886-6-2757575 ext.54371  (Home / Mobile) 00886-922-873-809 


Fax Number  E-mail hlchung@mail.ncku.edu.tw 


3.Co- Principal Investigator Personal Information – If any 


Name 


(English) 


Prof. Shiann-Far Kung, Dept. of Urban Planning  


(Last Name)    (First Name)    ( Middle Name) 


Nationality Taiwan, R.O.C. Gender ■M      □F 


Address 


No.1 Uni. Rd. East District. Tainan City 701, Taiwan, R.O.C. 


Culture and Creativity Incubation and R&D Centre,  


College of Planning and Design, National Cheng Kung University 


Telephone (Office)  00886-6-2757575 ext.54122    (Home / Mobile) 00886-920-960-070 


Fax Number  E-mail sfkung@mail.ncku.edu.tw 


4.Co- Principal Investigator Personal Information – If any 


Name 


(English) 


Prof. Md Nasir Daud/ Head 


(Last Name)    (First Name)    ( Middle Name) 


Nationality 
Malaysia  


Gender ■M      □F 


Address Jalan Universiti, 50603 Kuala Lumpur, Wilayah Persekutuan Kuala Lumpur 


Telephone (Office)  +60 3-7955 2595    (Home / Mobile) 


Fax Number  E-mail mdnasir@um.edu.my 


 


4. Project Details 


Project 


Title 


 


Toward a Culture Sustainable Approach of Urban Planning ~ 


The Perspective from the Cultural and Creative Industries 
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Project 


Description 


I: Research background and Objectives 


The 2015 project, the 3
rd


 consecutive year of collaboration between NCKU and UM from 


2013, will provide a direct and focused opportunity for the researchers to investigate, involve 


and interact in the real context of the city of Tainan and to facilitate cross culture-city 


research collaborations.  


 


II. Collaborative Strategy- Toward a Culture Sustainable Approach of City Planning 


With the preliminary progress from 2014, and considering the research-teaching strength of 


both sides, the 2014 project team identified the area of urban planning as the focused area for 


further interaction. The collaborative strategy is outlined and entitled Toward a Sustainable 


Cultural Approach of City Planning with key strategic goals set for the 2015 project. 


 


III. Summary of Current Progress in Collaborative Research 


The 2014 research event starts on 3
rd


 of Nov. with the following activities: 1) a field tour in 


the West-Central District (WCD) of Tainan on various cultural and creative sites-Old House 


New Life cases. 2) A meeting with the West-Central District director- Ms. Yen-Yu Lee, and a 


local cultural historian Mr. Yeh Tung-Tai. An updated brief with the recent major urban 


developments was provided with a focus on how the WCD district strikes a balance between 


commercial developments and cultural preservation. 3) A research dinner meeting with the 


research team and Dean/Prof. Feng-Tyan Lin, College of Planning and Design, NCKU. The 


discussion outlined areas and issues for further research project development. 4) A research 


speech and seminar titled Sustainable Urban Property Development was conducted on the 


2
nd


 day, 4
th


 of Nov.  


 


IV. Research Issues 


Following up the above research activities, the research issues for further progress has been 


identified on the aspects of the following: 


1) Focused research area derived from urban planning and cultural creative industries 


development issues  


2) Focused direction on promoting culture and bottom-up approach of urban planning 


3) Agreed on developing a Joint Research Proposal on Toward a Sustainable Cultural 


Approach of City Planning with participation of faculty members and research students 


from both sides.  
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V. Aims and Objectives 


1) Facilitate the faculty-level Collaboration Agreement 


Given the fact that NCKU and UM have the MOU at the University level (on general terms 


of student exchange), the College of Planning and Design- NCKU and the Faculty of Built 


and Environment-UM, would like to facilitate a more specific faculty level agreement on 


research exchange and collaboration.  


2) Faculty/ Research Student Visit and Exchange  


Both sides agree to facilitate faculty members return visit from NCKU. A collaborative 


research exchange involving faculty members and PhD students was suggested as a starting 


point. 


3) Cross- culture collaborations . More broadly, the project network aims to serve as a catalyst and 


stepping stone to initiating and joining participants in more cross- culture collaborations.  


 


VI. Project Output  


As the central aim of the joint project network is to gather a multi-disciplinary group together 


in productive discussions and interactions that will support and encourage individual and 


collaborative research projects and educational programs, by the end of the funding period, 


the project is expected to produce:  


1) Organize a 2 days research event at UM or NCKU for project participants;  


2) Enable knowledge exchange across disciplinary, institutional, and international 


boundaries among and beyond SATU project participants; 


3) Establish potential research themes and partnerships for further research projects by 


individuals or teams among and beyond SATU project participants. 


 


Note:The ‘Cultural and Creative Industries’ identified and recognized by the Taiwanese 


authorities including the following industries: Product Design/ Digital Content /Craft  / 


Music and Performing Arts / Movies/Film / Broadcasting and Television / Visual Arts/ 


Cultural Asset Applications&Performance/Exhibition Facilities/ Publishing / 


Advertising/ Branding and Fashion Design/ Creative Lifestyle / Architectural Design / 


Visual Communications Design / Pop Music & Culture Content / Other industries as 


designated by the  central competent authority. 


### 
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2015 SATU Joint Research Scheme Program 


Hosted by NCKU 
  Date: 2015_ / 04__ / _12_ (year /month/day) 


1. Hosting Center/College 
Advanced Optoelectronic Technology Center, AOTC/EECS College 


2. Project Title 
DC-AC modulate technique for sustainable energy system 


3. Principal Investigator 


姓名 Passport Name Tsorng-Juu Liang 


Nationality Taiwan Gender □M      v F 


Telephone (Office) 62757575-62355    (Home / Mobile) 0920375945 


Fax Number +8862004237 E-mail tjliang@mail.ncku.edu.tw 


4. Co- Principal Investigator from the same unit– If any 


姓名 Passport Name  


Nationality  Gender □M      □F 


Telephone (Office)                        (Home / Mobile) 


Fax Number  E-mail  


5. Project Details 
Project Description Due to global warming, researches for implementing renewable 


energy such as solar energy, wind energy, and fuel cell become 
highly attractive. Solar energy is clean, easily-accessible and 
inexhaustible.  Solar power system can be classified into three 
types: stand-alone photovoltaic (PV) system, hybrid PV system and 
grid-connected PV system. Stand-alone PV system provides 
electricity to certain load from PV modules directly without 
connecting to the grid. It is suitable to be applied in remote isolated 
regions, islands, or other emergency occasions. However, it has to 
be equipped with rechargeable batteries for stable power 
conditioning in stand-alone PV system.  







 


Hybrid PV systems are commonly combined with wind turbines 
or diesel generators. If it is on-grid, the hybrid PV system will act like 
grid-connected PV systems, in which PV and grid provide electricity 
to load as well as charging batteries. If it is off-grid, hybrid PV 
system will act like stand-alone PV system, in which all energy 
sources (including batteries) supply electricity stably.  
Grid-connected PV system is connected directly to the electrical 
grid. If the PV system cannot provide enough electricity to the load, 
the grid will supply electricity to meet the demand. Grid-connected 
PV system requires no batteries to store energy because of the fact 
that the redundant energy will be imported to the grid. 
     Since PV modules are connected in series, even a module 
shaded by nearby buildings, or covered with leaves and dust will 
reduce the output power. In other words, when one module in a 
series is shaded, the output of the series-connected PV modules 
reacts as if all modules are shaded, and this is called “shading 
effect”. Therefore, distributed PV systems are developed to 
overcome the shading effect. The distributed PV system, which is 
also called AC modules, are composed of a PV module and a 
micro-inverter, and output connected to the grid. 


  The key concept of PFC system and the grid-connected 
inverter is to control the input current and grid current respectively. 
The PFC system controls the input current by tracking  the grid 
sinusoidal voltage.  On the other hand, the inverter output current 
has to be a sinusoidal waveform and also in phase with the grid 
voltage. In addition, AC to DC PFC converters are used to control the 
ac line current as well as reducing the input current total harmonic 
distortion (THDi). The inverter also needs low output current 
distortion. Therefore, the DC-AC inverter implemented by AC-DC 
controller is proposed in this research.  Also, the flyback converter 
used to convert the DC voltage generated by the renewable energy 
sources to gird connected AC source will also be analyzed with the 
operation  at boundary continuous mode (BCM) condition.  
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2015 SATU Joint Research Scheme Program 


Hosted by NCKU 
  Date: 2015 / 04 / 13 (year /month/day) 


1. Hosting Center/College 
Institute of International Management  


2. Project Title 
Members Contributing Behavior in Social Networking Sites for Collective Actions: Using 
the Context of Corporate Social Responsibility 


3. Principal Investigator 


姓名 Passport Name 陳正忠 Jeng-Chung（Victor）Chen 


Nationality Taiwan Gender M      □F 


Telephone (Office) 886-6-2757575 # 53561, 53551  (Home / Mobile) 


Fax Number 886-6-2751175 E-mail victor@mail.ncku.edu.tw 


4. Co- Principal Investigator from the same unit– If any 


姓名 Passport Name  


Nationality  Gender □M      □F 


Telephone (Office)       (Home / Mobile) 


Fax Number  Fax 
Number  


5. Project Details 
Project Description This study aims to examine the relations taking place in social networking 


sites. The growing number of members using social networking sites tend to 


grow exponentially year by year. No doubt, this trend has tremendous effect and 


influence on members’ participation in virtual communities. In this regard, 


businesses and organizations are changing rapidly in the sense of mutual 







 


collaboration together with the patterns of channels, and way of communication 


in the virtual platforms. Furthermore, the essence of members contributions 


embedded in the virtual environment requires a total new approach from an 


individual viewpoint to the prism of the whole group, which in turn becomes the 


we-intentions. This is a fundamental phenomenon to embrace community norms, 


values and goals, and perhaps needs and aspirations. This study embraces the 


idea of we-intention to unlock the growing awareness of community members in 


the virtual communities. Specifically, the study has taken on board the social 


responsibility perspective, which will eventually affect the patterns of human 


behavior and gives rise to a new dimension of studying human intentionality.  


However, the purpose of this study is to examine the motives of individuals 


who are willingly active and perform collectively to undertake the interest of the 


whole group in the virtual communities. Especially, the football fanatics or 


supporters in Indonesia, Philippines, and Vietnam. These countries may not 


feature in the FIFA world cup, but are so keen in football. Hence, this study is 


trying to investigate the football supporters in relation to the importance of 


social influence, which is a primary element for any particular group to gain 


collective action in the virtual communities. Indeed, it is essential to understand 


the social influence of the football supporters in the virtual communities, which 


will eventually affect the group’s behavior and share their intention with social 


responsibility. Thus, shaping the collective behavior of the football members in 


the social media avenues.  


 






_1490785643.pdf


 


2015 SATU Joint Research Scheme Program 


Hosted by NCKU 
  Date: _2015_ / __3_ / _16__ (year /month/day) 


1. Hosting Center/College 
College of Electrical Engineering and Computer Science, NCKU 


2. Project Title 


Autonomous/Grid-Connected Hybrid Renewable-Energy Power-Generation 


Systems with Energy-Storage Systems 


3. Principal Investigator 


姓名 Passport Name WANG, LI 


Nationality Taiwan Gender M      □F 


Telephone (Office)          +886-6-2757575 ext. 62361 
(Home / Mobile)   +886-6-2008627 / +886-935418176 


Fax Number +886-6-2763883 E-mail liwangncku@gmail.com 


4. Co- Principal Investigator from the same unit– If any 


姓名 Passport Name 
 


Nationality 
 


Gender □M      □F 


Telephone (Office)                        (Home / Mobile) 


Fax Number  E-mail  


5. Project Details 







 


Project Description Due to the fast development of high-capacity 
renewable-energy power generation systems such as 
offshore wind power, PV power and ocean energy in the 
whole world today, the generated large power from such 
intermittent renewable-energy systems can be effectively 
combined with suitable energy-storage systems to deliver 
power to a power system or isolated loads. Different 
control systems or strategies can properly join with the 
studied hybrid system to maintain system stability with 
good voltage profile and small system-frequency 
deviation. 


The aim of this research project is to invite different 
partners from various countries to develop a 
grid-connected/autonomous hybrid wind, PV and ocean 
energy system with different energy-storage systems 
together. Different control schemes or strategies can be 
developed to join with the studied 
grid-connected/autonomous hybrid renewable 
power-generation systems with various energy-stage 
systems to effectively improve the stability of the studied 
hybrid system under various disturbance conditions. 
Results of steady-state power flow, damping improvement 
by the designed damping controller, and time-domain 
simulations under disturbance conditions can also be 
achieved to demonstrate the effectiveness of the proposed 
control strategies on the studied 
grid-connected/autonomous hybrid renewable 
power-generation systems with different energy-storage 
systems. 
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2015 SATU Joint Research Scheme Program 


Hosted by NCKU  
  Date: _2015_ / _4_ / _8_ (year /month/day) 


1. Hosting Center/College 
Medical Device Innovation Center 


2. Project Title 
Medical Device Development Trends in Southeast Asia 


3. Principal Investigator 


姓名 Passport Name Fong-Chin Su 


Nationality R.O.C. Gender ■M      □F 


Telephone (Office) 06-2757575ext.63422     (Home / Mobile)0921278697 


Fax Number 06-2343270 E-mail fcsu@mail.ncku.edu.tw 


4. Co- Principal Investigator from the same unit– If any 


姓名 Passport Name Jimmy Kuan-Jung Li 


Nationality R.O.C. Gender ■M      □F 


Telephone (Office)                        (Home / Mobile) 


Fax Number 06-2343270 E-mail jimmy227li@gmail.com 


5. Project Details 







 


Project Description Global Academia-Industrial Alliance (GAIA):  
The MDIC was founded at the National Cheng Kung 
University (NCKU) in Tainan in 2011, a Center of 
Excellence for medical device innovation sponsored by the 
Ministry of Education. The MDIC has unique innovation 
environment through interdisciplinary collaborations 
among physicians, engineers and faculty from Colleges of 
Medicine, Engineering, and Management at NCKU and 
NCKU Hospital to brainstorm innovative concepts. The 
interdisciplinary collaboration fosters to establish an 
integrated R&D platform for medical devices based on the 
past research achievements accomplished at NCKU and 
Hospitals such as orthopedic surgery, plastic surgery, 
maxillofacial surgery, dental, rehabilitation devices, 
biomedical imaging instruments and other related medical 
devices. The detailed information of the MDIC is at 
http://www.ncku.edu.tw/mdic/. We are looking forward to 
cooperate with universities and hospitals in Southeast Asia 
establishing the Global Academia-Industrial Alliance 
(GAIA) in Medical Devices. Through this collaboration 
we would like to cultivate highly talented human resources 
through world-class research and implementation of 
high-level education, leverage experience and network in 
global exchanges of education and research and have 
mutual compensation by integration technology, design, 
manufacturing, service, and market.  Please don’t hesitate 
to contact us for the future cooperation. 
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2015 SATU Joint Research Scheme Program 


NCKU Application Form 
  Date: _2015___ / __03__ / _19___ (year /month/day) 


1. Hosting Center/College 
Department of Aeronautics and Astronautics, National Cheng Kung University 


2. Project Title 
Blade design and system integration for a small scale vertical axis wind turbine (VAWT) 


3. Principal Investigator 


姓名 Passport Name Wei-Cheng Wang 


Nationality Taiwan Gender M      □F 


Telephone (Office)   +886-6-2757575 ext 63628  (Home / Mobile) +886-937301939 


Fax Number +886-6-2389940 E-mail wilsonwang@mail.ncku.edu.tw 


4. Co- Principal Investigator from the same unit– If any 


姓名 Passport Name  


Nationality  Gender □M      □F 


Telephone (Office)                        (Home / Mobile) 


Fax Number  E-mail  


5. Project Details 
Project Description With the raising development of green energy, wind turbine 


industry has a great potential to grow in the renewable energy 
market. The scale of the wind turbine can be classified as the large 
scale ones (higher than 600 kW), the medium scale ones (100 
kW~600 kW) and the small scale ones(less than 100 kW). In some 
of the Asian countries, small scale wind turbines has become more 
and more popular due to their low cost and individual power 
generation. Based on the components of the wind turbine and the 
positions of the flow, the small scale wind turbine system is 







 


categorized to horizontal axis wind turbine (HAWT) and vertical 
axis wind turbine (VAWT). The VAWT is capable of capturing the 
flow from multiple directions without sheering mechanism, and also 
easier to perform the safety checks and maintenance for the 
transmission device of VAWT. 


A new hybrid green energy system developed last year by NCKU 
and University of Malaya was a compact system that harmoniously 
integrates a VAWT, solar panel and the omni-direction-guide-vane 
(ODGV), as shown in Fig.1. ODGV makes venture-effect that 
accelerates wind speed before the wind-stream interacts with the 
wind turbine blades. In addition, it guides the oncoming wind to a 
best angle of attack of turbine blade, leading to the better 
performance of VAWT. The solar panel is installed on the top of the 
wind turbine, making up the output power when the wind is not 
sufficient. This system can not only be the outdoor lighting system 
not only for the household, but for the suburban area. This system is 
costs-effective and can be applied for generating off-grid residential 
electricity.  


Based on the design, the ODGV improves the starting behavior of 
the VAWT, and is able to augment the wind energy by 3.48 times. In 
addition, improving the aerodynamic characteristics of the turbine 
blades helps increase the power performance of VAWT. In this 
project, the turbine blades of VAWT will be designed based on the 
knowledge of Aerodynamics. Also, system integration between the 
blade design and the performance of the generator will be carried 
out. The VAWT with the designed blades will be tested in a 
full-scale wind tunnel located at NCKU Gui-Ren Campus (Fig. 2). 
With the design of turbine blade, ODGV and solar panel, this green 
energy system is expected to sustainably generate residential 
electricity.   


  
 
 
 







 


            
Figure 1 The green energy system that integrates a VAWT, 
solar panel and the omni-direction-guide-vane (ODGV) 


 
Figure 2 Testing VAWT in the wind tunnel 


 
Please email satu@email.ncku.edu.tw before 2015.4.13(Mon.) for application. 
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5. Project Details 
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Project 
Description 


1.0 Executive Summary 
The burning of petroleum-based fuels is the major contributor to greenhouse gas 
emissions, leading to climate change and global warming. Microalgae have been 
identified as the potential resource of biofuel feedstock, substituting the 
petroleum-based fuel utilization. Wastewaters, such as palm oil mill effluent (POME), 
can serve as a nutritive medium for algae cultivation due to its vast amount of nutrients 
[1]. The nutrients removal from the wastewater is reflected by the nutrients uptake of 
algae [2]. This study aims to determine the effectiveness of microalgae cultivation in 
wastewater under optimal growth conditions for maximum biomass and lipid 
productions. POME will be used to grow microalgal strains, such as Chlamydomonas or 
Chlorella species in various parameters of growth conditions. Preliminary study shows 
that the typical algal lipid productivity was estimated as 100 mg L-1 d-1 with 40% lipid 
content per total dried cell weight. These preliminary results will serve as a reference for 
scale-up to industrial level microalgae cultivation involving flue gas-CO2 cultivation 
and wastewater treatment. With that, maximum biomass/lipids production and 
environmental sustainability can be achieved concurrently.  
 
2.0 Research Background 
World-wide energy consumption is predicted to increase by 49% from 2007 to 2035 due 
to the demand from expanding world population, economic growth and social pressures. 
The sustainable use of petroleum-based fuels has been implicated as a major 
contributing factor for the greenhouse gas production. Microalgal-based biofuel will be 
the next remarkable biofuel source due to their rapid growth rate and low nutrients 
requirement. Moreover, microalgae are capable of producing 15-300 times more oil for 
biofuel production than traditional terrestrial plants on an area basis. Microalgae have 
been identified with high growth rate coupled to a considerable amount of lipid 
excretion. The oil level is reaching about 50% by weight of dried algae cell.  


The inputs of microalgae cultivation should be cost-effective for economical 
mass production of feedstock. Light intensity, carbon dioxide concentration, nutrients 
and water are the determining factors on how quick the cells grow and their capacity in 
accumulating lipids [3]. Wastewater can be the option to optimize microalgae 
cultivation due to its high concentration of organics, nitrogen and phosphorus. 
Microalgae are often grown in tertiary treatment stage in wastewater treatment plant. 
The nutrients removal from the wastewater is reflected by the nutrients uptake of algae. 







 


Thus, microalgae cultivation by using wastewater could be the cheapest and most 
effective way to achieve maximum biomass production, high lipid excretion and 
environmental sustainability.  


The palm oil industry has grown rapidly over the past few years in Malaysia. 
The industry was also identified generating high pollution load into the receiving water 
bodies throughout the country. Most palm oil millers favor the microalgae cultivation in 
wastewater treatment before palm oil mill effluent (POME) is discharged. The nutrients 
and minerals are required in microalgae growth are present in POME. An example of 
the research data was Chlorella sp. at 50% POME with urea showed a high growth rate 
of 0.066 gram per day [4-7]. Therefore, POME has emerged to be an alternative option 
as a chemical remediation to grow microalgae for biofuel production and 
simultaneously serve as part of wastewater treatment process.  
 
3.0 Problem Statement 
Human activities have released large amount of greenhouse gases to the atmosphere. 
The majority of greenhouse gases are generated from fossil burning to produce energy. 
These greenhouse gases serve like a blanket surrounding the earth, trapping heat in the 
atmosphere, causing it to warm. United States Environmental Protection Agency 
(USEPA) has stated that our earth’s average temperature has risen 1.4 °F over the past 
century. Rising in global temperatures have led to changes in weather and climate. 
Carbon dioxide which is a major greenhouse gas has risen in its atmospheric 
concentration, which is from 280 to 370 ppm since pre-industrial revolution till present. 
It is currently contributing approximately 52% in total global warming.  


Biofuel crops serve as the notable substitute for fuel-based energy. 
Unfortunately, the study on microalgae cultivation using wastewater is still lacking. 
POME is produced in massive amount daily in Malaysia, making it the most noteworthy 
medium to further research with. Research which is focusing on the most cost-benefit 
way of microalgae cultivation and lipid extraction is vital to promote the production of 
microalgae biomass and lipids. Moreover, the optimal growth conditions are also the 
important factors to be identified. Thus, the lab-scale analysis has to be studied 
predominantly, followed by scale-up industrial level using flue gas and wastewater for 
cultivation. This may definitely help in achieving cost-effective microalgae production 
for bioenergy purpose, together with environmental protection. After oil extraction, the 
residual microalgae biomass can also be used as solid biofuels with or without further 







 


treatments (such as torrefaction or hydrothermal liquefaction). The prospect of 
replacement of petroleum-based fuels to biofuels can be more likely to accomplish. 
 
4.0 Objectives 


1. To investigate effectiveness of using POME as medium for microalgae 
cultivation  


2. To determine the optimal conditions for microalgae growth on wastewater 
3. To determine microalgae lipid content 
4. To measure nutrients removal in POME 
5. To convert residual microalgal biomass into solid fuels via torrefaction 
6. To investigate integrated microalgae cultivation system using wastewater and 


industrial flue gas 
7. To evaluate the feasibility of the concept of "wastes to biofuels" using 


microalgae as a platform 
 
5.0 Hypothesis 


The utilisation of POME as medium is effective for microalgae cultivation due 
to the nutrient sources of nitrogen and phosphorus in POME. POME concentrations 
have to be determined, diluted and monitored as some microalgae species shown higher 
biomass production under nitrogen source depletion. The estimated optimal microalgae 
growth condition for pH will be neutral, temperature ranging between 24-35 °C and 
carbon dioxide concentration in approximately 2-2.5% (v/v). The lipid productivity 
estimated is to be higher than 100 mg L-1 d-1 with lipid content of over 40% per total 
dried cell weight. Approximately 50% of nutrient in POME will be removed by 
microalgae. Microalgae are able to grow in open type cultivation system using flue gas 
as CO2 source and wastewater as nutrients and water sources [2]. The residual 
microalgal biomass can be converted to solid fuels with comparable heat value to that of 
coal. 
 
6.0 Research Questions 
1. How can the microalgae growth be improved by using POME? What are other 
nutrient sources and optimal growth conditions? 
2. How to grow microalgae on wastewater with maximum lipid content? 
3. What is the most suitable method for lipid extraction and how to extract lipid 







 


efficiently from microalgae cell? 
4. How effective can the microalgae achieve for the nutrient removal of POME? 
5. How to develop an integrated microalgae cultivation system using flue gas and 
wastewater? 
6. How to cultivate microalgae in outdoor open systems? 
7. How to convert residual microalgal biomass to good-quality solid biofuels? 
 
7.0 Proposed Methodology 
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2. Project Title 
Uncovering the dynamic mechanisms in pathogenesis of dengue virus infection 


3. Principal Investigator 


姓名 Passport Name Guey-Chuen Perng 
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4. Co- Principal Investigator from the same unit– If any 


姓名 Passport Name  


Nationality  Gender □M      □F 


Telephone (Office)                        (Home / Mobile) 


Fax Number  E-mail  


5. Project Details 
Project Description There are 400 million individuals at risk of Dengue annually, as of 


today, there are no approved vaccines or anti-viral modalities to 
prevent and treat dengue virus infection. Much evidence has 
reported that overwhelming immune responses are correlated with 
dengue disease progression. As such, disclosing the 
underappreciated parameters contributing to the pathogenic causes 
of DHF/DSS from the interactions between dengue virus and the 
host immunity becomes a critical and significant matter. Many host 
immune elements have been reported to be involved in the 
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progression of dengue illness, for example abnormal coagulatory 
function, imbalance of T cell cytotoxicity, delay antibody secretion 
in B cells, insufficient innate immunity response, and tsunamic 
cytokine storm. In contrast, the engagement of vital innate immune 
NK cells and functionality of antibody-producing B cells in dengue 
virus infection remain to be further delineated. Dengue 
epidemiology shows that the elderly populations are highly 
miserable to dengue virus infection in recent years, but the reasons 
of this phenomenon need to be further addressed. Age of the 
infected individual has been reported to be an effector to maintain 
the balance of host immunity, sometimes the immunity be out of the 
control in the elderly populations. The objective of this year is to 
understand what are the causing factors contributing to dengue virus 
infection in the elderly populations, especially the role of the B cell 
and NK cells. We would like to invite researchers from the members 
of SATU to lecture on these factors in dengue pathogenesis as well 
as to exchange theme study on host immunity to build the 
interactional network platform to enrich the international 
cooperation and excellent scientist recruitment.             
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5. Research Topic and Abstract of Research Project

Please describe briefly the proposed research project, including the aims, envisaged results and benefit to both sides from this collaboration, and its potential impact. 



6. Outputs

Please explain the proposed output of the research, and the plans for publication or other dissemination. Please also state the policy agreed between the two groups concerning publication of results and the attribution and exercise of Intellectual Property Rights (IPR).
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