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Ping Tech as a Case Study

» Domestic and International Voluntary
Organizations

— Morakot Flood: handicraft, food process,
marketing, counseling, teaching

— Indonesia Tsunami: counseling -
teaching, scholarship for
advanced degrees

onstecharty net

Shiao Lin village, Taiwan, drastic changes after typhoon Morakot

Eco-tourism related products

26 Full-Time Ping Tech
Indonesian Students

Dr. Budi Nurtama (IPB)
PhD in Food Science

International Food Festival

L
Laboratory Work

Ping Tech as a Case Study

+ Domestic and International Voluntary
Organizations

— Morakot Flood: handicraft, food process,
marketing, counseling, teaching

— Indonesia Tsunami: counseling U |
teaching, scholarship for
advanced degrees \‘

onstechaity net
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Ping Tech as a Case Study

Purposes of Joint International Volunteers

— To cultivate students with global citizen
awareness

— To practice global citizen responsibility
through service learning activities

— To integrate multi-disciplinary professions as
well as foreign partnership to promote long-
distance responsibility (global village)

Ping Tech as a Case Study

Strategies of Joint International Volunteers

—To improve self-awareness and
independence of local communities

—To disclose their advantages and resources;
to respect their culture and values

— To strengthen their skills by actual
participation and involvement

— To enhance our professional knowledge

through service and experience gained in  cce,
field work -3

&

Ping Tech as a Case Study

» Approaches of Joint International

Volunteers

— Agriculture: food processing, aquaculture
improvement, plantation planning

— Engineering: Irrigation systems, green energy
utilization, machinery

— Business: business modernization, business
globalization

— Social Sciences: design methodology, community
reconstruction *
A

— Veterinary : livestock sickness control, immunity, |
health care issues, wide life conservation -

Ping Tech as a Case Study

» Outcomes of Joint International Volunteers

— Country: strengthen of diplomatic connection and
harmony

— Region: upgrade of local living standard

— University: performance of social responsibilities

— Faculty: enrichment of industry-academic corporation
and teaching effectiveness

— Graduates: broadening of global horizon, caring for
minority, improvement in teamwork and
communication capability and problem solving -

il B 5 2

VERESRA RN RPLNASEE
ST EASBIBETIR.

vEUEMERASEHIE: EREAET
BHMEEHERA -

v RBETEGERRAZRE BF
FENERRINEB

H

33

University Leading Social
Economic Development
» Control & Fine Tune

—Acceleration (innovation drive: upgrade
economic strength)

—Brake (social responsibility: foresight,

Challenges of Modern
University

* University Survival vs. Educational Mission

» Balance point between reality and
ideology

» University Ranking vs. Social
Responsibility

« Balance point between un
excellency and fundament

o

Missions & Responsibility of
Educators
» Teaching * Research

» Counseling « Administrative service

* Public expectations for educators

— Oriental society: moral (Example is more
powerful than precept)

— Western society: regulation (teacher
evaluation, quality assurance system)

Society Expectation for

Intellectual
Professional skill and working attitude
— Professional skill achievable through proper
training with curriculum, research activities,
facilities,

— Working attitude achievable through campus
atmosphere, peer influence, social
involvement

EN

2“@:7;5 AR KR

Unversey ofScaace & Techaclogy 8 1 €CH

& W

> BER AR
> LB A TE LT R
>R Bt
> SE IS YARAS (ARED

HMAA E

38
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NPUST NSLab Research Team

Outline

Motivation

» The new methods to capture renewable
energy

* The new mechanisms to storage renewable
energy

« The new strategies to convert energy

+ Some new compound systems for
renewable energy

« Conclusion & Suggestions

Five Contnents iematoss. #o

Cy| 0. U8 7 6 8 75

e TTTTVES
Aranumenn e

aquasource net barmyonenargy wordpress com

World’s Share of Total Primary Energy Supply

Biomass and other
Wase renewables Coal

Hydro 12% [ o

Hydro Biomass
2% and Waste 3 ol
won_ /¥

Nuclear

2008
12,271 Mtoe

Gas
+36% 22%

2035
16,748 Mtoe

Global energy system is dominated by fossil fuels even in the future.

Soutce: Wovid Energy Outiook 2010

Share of Renewable Energy in
Global Final Energy Consumption

Wind / solar / biomass / geothermal

g
Nuclfnr 28%  Power generation 0.7%

Biofuels 0.6%

___ Biomass / solar /
5‘}“ geothermal hot water
Q Heating 14%

Hydsopower 3.2%
™\ Traditional

) biomass 13%
Fossil fuels 78%

Re: REN21,(2010], Renewables 2010 Giobal Status Repart, Fgse 3, p 15

Status of R ble Energy Technologies : Characteristics and Costs
et st o)
 Power Generation
Largo Lydio Pt e reearp— =
Small hydro Pikvn Liosaw T
BaiieTi Tuiossin 1390 Rt e 0100 s 25
Off:shore wind Tt s [ERvE T p——— T
Biomass power Pt se 12w i)
P Loy
et piec 7‘0‘" basary. ngle- and double- flash, sl strean 47
Solar PV (module) Efioy ayaalin 1219%  din i 4135
Solar PV (concentrating)  Eeiony ¢ 5 )
Rooftop solar PV Peak capacity 2-SMWpeak 17-34
Utiity-scale solar PV poskcapcty oo oy T
Concentrating solar Plant size 50-500MW (rough, 10-38W (tower)
thermal power (CSP) Tre ST 14-18(trough)
Hot Water Heating Cooling
Biomass Heating Pl sze 1m0 i
i i 255 (ol ¢
Solar hot water/Heating S0 300 o) 2:20 (el
QW e b ket
Types | vmaed tube. ueplute
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Transformation among
5 Major Energies

+Hydrodynamics
*Wind power
*Wave energy
+Tidal energy

*Solar thermal energy

*Geothermal power

*Ocean thermal
energy conversion

Vertical Axis Wind Turbine
(VAWT)

[—p—

Horizontal Axis Wind Turbine

(HAWT)

ey vk
frestesyay

feumdien
e

(Crouing of e rofor and akaces of & wnd furtine, courteny of ESN

1066909/ Goldwind-target.

hugh-altitude-areas-1 SMW

B 2B b v windpowermonihly com/news/1

bitp:/iwww buzzie convarticles how-does-wind-enesgy-work html

18




Ietsetpreare 1,
Turbing disc
Stream tubs passing
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Wind Turbine Performance
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wind-power-program com

Power vs RPM
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« 5 8 7 8
windturbine1.com

Failure of Wind Turbines
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Solar Thermal and Wind Capturer
System Aerial Balloon

Solar thermal plate

steel container
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a cable use for tethered high altitude wind turbine
and transport electricity to ground level

Patent application title: SYSTEM FOR HIGH ALTITUDE
TETHERED POWERED FLIGHT PLATFORM

Patent :Wind Driven Power
Plant

THERED WIND

Patent :
TURBINE
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Multi-Layer Tubal Wind Turbine

Single layer

Velocity=12. 1m/s

power = % pV3A=553watts

Double layer
Velocity=19.8m/s

power =95 lwatts

Im=14C
/ Velocity=12.1m's

power = yl PV A=553watts

OSICJ

5 Fan-porous medium
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Aerial Solar and Wind Power Capturer System

_| solar
capture
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Tubal Wind Turbine with Vortex Flow Gatherer

incident flow
quided flow
controller

Flow around an Aerial Wind Capturer Vehicle
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‘Without canard

And no nming part
Cp=0.48

Without canard

best cutting part height

Canard attack angle:20
With best cutting part height
Cp=0.72 ,

Concentrating Solar Thermal Power

(CSP)

smanenergynews net

Solar Thermal Energy Collector

Tracer Type

Fresnel lens

Solar Thermal Energy Collector
Tracer Type

Solar Thermal Energy Collector

Stationary Type
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Heat Engines

Rankine Cycle

Brayton Cycle
-]

ol Brayon Cyce =z,

Eroes

Thermal-Electricity Transformation

Thermoelectric material

Thermionic generation

Alkali Metal Thermal Energy Conversion

Magneto Hydrodynamic

C. Magneto Hydrodynamic
Flow Generator

|
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Aerodynamic Effects of Intaker and Expeller
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Tubal Wind Turbine
with Sea Water
Desalination

fresh sea water

Waste Water

Management
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Chemical Energy Storage Technology Properties of Fuels

Synthetic fuel Zinc air fuel cell

— Diesel Gasoline | Methanol LPG CNG DME
Chemical Formula | CisHzs | CiHis | CHiOH | CsHo CHi | cuocks
Molecular Weight 208 99 32 45 16 46
Carbon Content (%m) 86.1 849 375 80 75 522
Hydrogen Content (%m) 139 151 12.5 20 25 13
Oxygen Content (%m) o 0 50 0 0 348
Hiid Oty ©2C | osa 074 0.79 0.54 - 0.66
LHV (MJ/kg) 427 425 197 46 477 284
Heatofbvaporation | 60 | -80 | 564 | 85 - 144
RON - 95 >110 | >100 | »>130 -
| Cetane Number 45-55 - - - - >55
: CO2Emission (@/M)) | 74.2 733 70 63.8 577 67.7
’ Racovery  thekaserdcmain ypepad.com

Power Consumption for Electrolysis

Synthesis Fuel using FT Synthesis Catalysts

Figure 1—Products from syngas
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Solar-Wind-Wave Energy System in the

Capturer Vessel
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Electric Energy : Battery and Super Capacitor

Mechanical Energy : Flywheel and Spring

(1) Poor in Discharge Power and Instability

mechanicalengnesnngbiog com

(3) High Cost
o tuecmoure tows el

Doubls Layes Copach

(Adsorbed ayers of lons and seivatedlonsy 1§05

(2) Low Efficiency

s

on g
(4) Problems in Safety and
Environment-Friendly

recyclingsupply com

pe.se it ecu sy

Thermal Energy: Heat Storage Material

Source : Solar Radiation from Sun

(1) Less in Heat Capacity

wdcinc org

science kaedorg

(2) Development in Absorption Materials

‘goodcleantech pemag.com

Hydrogen: Metal and Chemical Hydride

(2) Absorption Material not
Mature
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(1) Low Energy Density
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(3) High Power Consumption in Liquefied Process (4) Safety and Delivery

Storage vs. Retrieval

chammybags com sy

PHEV

Hybrid Electric Vehicles

—

HEV

lonestarcompressor.com

5 compssseol
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fromsenarune s
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Prston s A esuLT oF
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INFINITE THERMAL RESERVOIR
chemuid ucdavis edu

moisture gas

Hybrid Dry and
Cooling Systems

heat from combustion
or solar thermal

Compressed Air Engine
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Gas Directly Convert to Electricity by

Magnetic Fluid

Battery
Z /]
€ P

A U-tube

Magnetic
Fluid

Electricity

Generator

oil tnano metal particles

A U-tube Magnetic Fluid Electricity Generator

hesthbounamedical com

Initial condition : 10 atm

Shock Wave Interaction

Initial condition : 10 atm
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First shock wave
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Overpressure

[ Numerical Simul.Lab ]
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Zinc air

Hydrogen

reduction of zinc

Submergence
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Comparison of Wind Turbines - Maximum Efficiency

Co-efficient
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Renewable Energy: Markets and Prospects by Technology

Lifecycle of a venture

UCDAVIS

CANTER ron ENTREPRENIURSHIP
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Renewable Energy: Markets and Prospects by Technology

Policy Interventions l l
-

Technology Push >

Basic  Applied Demonstration  Pre- Niche Market  Fully
R&D  R&D Commercial & Supported  Commercial
| Commercial

I i‘a:l!nalag' “Valley of
D

Cost per unit

Market expansion
|

| Market

Conclusion

® The integration of renewable energy
capturing, conversion and storage is
essential for greater efficiency in its

utilization

® Prototypes validation are the bottom

neck
energy system

to commercialize the renewable

RE St'w
P B
RECYCIE /
o e G Tiay  Prjed Maamentc _—
Investors are sensitive to the maturity and track record of technologies. ganggresncemnngnet

Thanks for your attention !

Chang-Hsien Tai

E-Mail: chtai@mail.npust.edu.tw
TEL: 886-8-7740431 4

peyes.com

| - 6(6d)
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