) Years of TCIAE Development and

Contribution as a Platform for
Science and Technology Exchanges
between Taiwan and Russia

Dr. Jenn—-Chuan CHERN F# 3= "

President, Taiwan Chapter of IAE (TCIAE)
Vice President, International Academy of Engineering (IAE)

RFBR-MOST Scientific Anniversary Conference (dedicated to the 20 years of
bilateral cooperation) (11/6/2018, Taipei, Taiwan)
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Unexpected RAE & IAE Delegations

from Russian

At the end of November 2006, the president of RAE B.V.
Guseyv first led two VPs to visit Taiwan (upon the
recommendation from US professor), and met with the
president of Runtex Group Dr. Samuel Yin to conduct a
three-day interviews and studies.

Deeply impressed with the development of Taiwanese
engineering technology, precise manufacturing capabilities
and research and development strength, the president
Gusev decided to establish the Taiwan Chapter of the
International Academy of Engineering (IAE).



The Russian Academy of Engineering (RAE)

m The Russian Academy of Engineering (RAE), founded in 1990, is a
public academy of sciences, which unites leading Russian and foreign
scientists, engineers, scientific-research organizations, higher
educational institutions and enterprises.

m RAE includes 28 sections, which cover the key branches of industry,
and a range of councils on various scientific-technical issues. The
regional structure of the Academy

IS represented by 38 regional
departments and by 7 centers.
m The RAE is the legal successor of Ll

the Engineering Academy of the USSR.



"
International Academy of Engineering (IAE)

m In the end of 1991, on the basis
of the Engineering Academy of
the USSR, engineering
academies of the CIS countries
(Commonwealth of Independent
States) were established. They
became the founders of IAE,
which, on February 10, 1992,
was registered by the Russian
Ministry of Justice as an
International public organization.




Organization of IAE

m The International Academy of

Engineering (IAE) has about 1,300
academicians from 40 countries.

m President of RAE & IAE:
Dr. Boris V. Gusev

m The organization structure consists
of 9 National Academies and
Branches, 5 Chapters, and

Branches and Representative
Offices.




" A
Nine National Academies & Branches
(B B TERE fe 57 Fe)

m oEFFEIATIERE(Azerbaijan Engineering Academy)

TaEE T THERR(Engineering Academy of Armenia)

& & TREFE(Engineering Academy of Georgia)

= B S HrEfIE T#ERBE(Engineering Academy of the Kyrgyz Republic)

IS RE Se T E LRI B B 22 T2 F% (National Engineering Academy of the Republic of
Kazakhstan)

B va i H 1R T2 RBE(Engineering Academy of the Republic of Tajikistan)
5 v TfERE(Engineering Academy of Ukraine)

R EEHT T 2% (Russian Academy of Engineering)

B 25 BT iriH TA2REER(Engineering Federation of Uzbekistan)




N
Five Chapters, Branches & Representative

Offices (5{@ & ~ & R FERE)

m Slovenian Chapter (Bf& TEReH& S [ESE4TEr)
m Taiwan Chapter ((RZEHTEIIE TiER S8 77 S)
m Central-European Chapter (Bf&E T2t Eisr &)

m Representative Office in Greece (B[& TIEFZAIE TR

m Representative Office in the Republic of Belarus

(B BT AR

7o)



= S
Taiwan Chapter of IAE (TCIAE) /A aa 5.

m The Taiwan Chapter (TCIAE) is a branch =
of the Russian International Academy of
Engineering (IAE) in Moscow and was
officially approved by the General
Assembly of IAE in 2008. The founding
president, Dr. Samuel Yin, initiated the
application and TAICE was established
In 2009 by the approval of Taiwan’s
Ministry of the Interior as a non-profit
corporate legal person organization.
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Founding Purpose

1. the promotion of the academic and scientific exchanges
between Taiwan and Russia,

2. the development and integration of industrial and
technological cooperation,

3. the promotion of industrial research and development, .

4. the enhancement of the international integration of
engineers and scholars.



'__ _
TCIAE Participation in IAE General
Meeting (6/30/2015)

i HUBEPCUTE
, Il "W TEXHONOT NN

MOCKOBCKVIM fOCleAPCTBEHHbM YHUBEPCUTET
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2018 IAE General
Meeting
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"
TCIAE - An Platform for S&T Exchanges

m In the past ten years, TCIAE has served as a major platform
to assist academia ~ governmental and industrial circles with
the role of NGO to promote the scientific and technological

exchanges among Taiwan, Russia and IAE branches (C.I.S.
Countries).

m Through close cooperation between the IAE and the Russian
Academy of Engineering (RAE), the two sides have defined
each other's advantages and complementary cooperative
items through mutual visits, joint seminars, cooperative
researches, joint publications, and technology transfers.
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"
TCIAE - An Platform for S&T Exchanges

m [ntensive mutual visits in past ten years:

The delegation of Taiwan visited Russia 17 times, and the
Russian delegation visited Taiwan more than 20 times.
President Gusev visited Taiwan more than 20 times.
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MUTUAL ACADEMIC VISITS AND COOPERATIVE
RESEARCH PARTNERS E&SifiigEar Az —5

REE

(RAS)

Taiwan Taiwan R&D Russian : :
Universities Institutes Universities Russian Institutes  C|S |nstitutes
. L \ s g B[22 ks SERGTEREREAL  m E e
LR B AR LN i
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11152 (NCYSU) (NGHE PRSI L T A RERHTEA R e
JREEE H B R TR (R ZRHFRLER B



"
Promote Cooperative Research &

Industrialization

Both sides are promoting the research and development of
iIndustrial cooperation, including

1, Optoelectronic technology,

2, Environmental Sustainability,

3, Advanced Civil & Seismic Engineering,
4, Advanced Mechanical Engineering,

5, Materials, Physics & Chemical

Russian and Taiwan scientists published more than 30 articles on the
topics listed above in Russian and Taiwan scientific journals.



Promote Cooperative Research & Industrialization

Civil & Seismic

: Environmental Ad d ME Materials, Physics
L e Engrg. +R& vance rals, Fnysics,
Phqtf) nics Tech. SustainabilityZz e ] A& HAeR, T A2 Sk Chemical#ff} ~ #75
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N
Model: Photonics Technology

Coordinator: Prof. Yen-Chieh Huang
(Chairman, Institute of Photonics Technologies, NTHU)

Russian-Taiwanese Scientific and Technological Forum (7/31-8/5, 2017,
Moscow)

Talwan-Russia Joint Technology Transfer Workshop (11/22/2017, Taipei)
TCIAE Industrial Technical Delegations to Russian (5/18/2018, Moscow)

Prof. Y.C. Huang’s visit to 4 Russian Universities and 2 Institutes (RAS) (late
June to early July, 4 Russian cities)

Continuous efforts to Promote Russian Technologies and business opportunities
in “ITRI Taiwan Industrial Consortium to Optical Components” on 10/26/2018.
and in “Taiwan Optics/Optronics Manufacturers’ Association” on 11/28/2018.

TOOMA Group Trips to Russian in Spring 2019.
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Photonics Technology J¢-ZFH%

High resistivity KPT crystal; Large X-ray inspection
systems; High power equipment etc.
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Photonics Technology (Nonlinear Optical Crystal)
JCERHC-IRAR MR s

High Resistivity KTP Crystal

o - Periodically poled RKTP crystals
S (A% ES(1-3 mW)LLETEH S — (B . i S .
KTPEREE - BEEESINEF LIE » EMUULA RS - SURBEHN B ER:R

»
— BINEPLANINES - N - BF - BF - BF5

Photo shadow pattern periodically poled domain stucture in RKTP crystal

The dependence of the efficiency of second-harmonic

The temperature dependence of the second harmonic generation from the power density of the pump radiation
genera tion in PPRKTP crystal

THRESIIE M KIPERERNRE | SIMNERFICHEIRES

N, %
Grating period 8,98 um  —Grating period 8,97 um 70 4

31 33 35 37 39 41 43 45 47 49 51 53 55 57 T,°C 0 5 10 15 20 25 W, MW/cm?



Photonics Technology (X ray Detection, High Energy
Microwave Application)  JeBRHE-X-S4H0H] - SEESCE

LS i o Large X-ray Inspecting System

> Contact: Alexander Okunev alexokl2@gmail.com, MBA/MIT, BS/Electrical Engineering
Special assistant to the president of IAE INWARD 1&%5%«&5
Further information: http://inwdt.com/ DETECTION é Il:l:ll ﬁyl DﬂE/J
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Environmental Sustainability (Lithium Battery)

L&' /EéjK VE:E& ¥ :Eg;
m According to GTM Research reporrt > global Lithium battery

energy storage system will increase 55% annually in 5 years.
The ststem storage will increase from 2GWh(EH & E) in 2017 to

18GWh in 2022 -
- sﬁ o &
%«—-—»“ @'-) ol Gl

TCIAE Assisted Taiwan's Lithium
battery company in seeking
cooperation in developing solid-
state battery materials and

technicians in Russia =7 i WP m 0 T,

—

[
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Environmental Sustainability- Supercritical Water

Oxidation Technology (SCWO)
REKEE-ARBREYRERERREE (BESKELE)

THERMAL CYCLE DIAGRAMS

Current SCWO Methods

r"|--'- I

1000 —
5 k reaction —
: . SCF
400 o e
— T=375°C;
223 bar
Chemistry GAS v 1 1
200 -
Organic T —
fertiizers LU ~——_ Proposed Method
e — (green line)




" A
Environmental Sustainability-Organic Waste Recycling
Plant Technology (Biomass, SCWO Machine)

RS K BTN ARBEEYRERERREE (B UKEERT)

With Proffessor FU, Chao-Ming, Dr. Sci.
Director, Taipei-Moscow Economic and Cultural

Coordination Commission



Environmental Sustainability-New Generation of Wind
Power Plants Technology (Biomass, SCWO Machine)

BRI K AT - BRI EEE

Physical Diagrams

Comparative Visualization of Modules
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Environmental Sustainability-Modern Oil Additive for Surface
Modification and Energy Saving (Remote Vehicle Start -

Intelligent Surface Isomorph) IBE k &, - FERE EEIFERVIR
AR - s ERE A E T

strengthened metal

original metal

XG0 ZB8xm 18- 55 SEI

The microstructure of the steel end plate, processed by °
RVS-ISI



= JEE
Advanced Civil and Seismic Engineering — Precast

System Technologies &g+ ARHBTRE - EETE

m mplement of Reinforcement
Automation for RC Structures:

# reduces labor costs by more than 45%,

# reduces amounts of steel shear
reinforcement by up to 30 or 50%,

# shortens construction time by up to
50%

m Develop Taiwan Precast Technologies,
reduce construction time of High-tech
Factory by up to 50%.

m Develop World Leading Life-cycle BIM
System
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Advanced Civil and Seismic Engineering — Seismic

Waves and Seismic Barriers
SeET RKIGETIE - #hER sl B R R e i

RERRRINESRZ R R B 5k PR P R 1
Three types of seismic barriers ‘ RIC A ®
- DPIC olglefe[=
Vertical barrier
/ click on a picture to animate / . ,
Horizontal barrier
/ click on a picture to animate / :

AN

The pile field surrounding the

protected region
/ click on a picture to animate /




= JEE
Advanced Mechanical Engineering — Hydrodynamic
Machine for Grinding of Mineral Powder

PR
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Advanced Mechanical Engineering — Advanced Centrifugal
Casting for Special Alloy

P TR SHI -
SRR S SR e
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S Materials, Physics & Chemical (Nano-powder

Admixtures for Concrete) #%t -~ #3 - {EEB4ER
a) FOREERTY AT H B b) AKEARIFRR SRR B

1- WOEIBRRL, 2- ZKJEHORL:
3- 4R TRRA RN
4- TRE RV SROR Bk
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"= Materials, Physics & Chemical - Three-Dimensional

Element Periodic Table
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Joint Forums and Workshops g3 - w5
Name st & &\

Taiwan-Russian Civil Engineering Workshop
SREE T KRB

2013 Science-Technology Industrial
National Activities

Bk T2£-2013 EIFREE)

All Russian International Conference on
Concrete and Reinforced Concrete

T P AR R B R BOR A THT

Taiwan-Russian Workshop on “The use of
Taiwan's photon source and the prospective
application of Russian radiation technology”

SEERTNE
8 A1 1 7 )

EN TR ERKBENRES

Taiwan-Russian Workshop on Sustainable

Development
aREEMN

(KESZREEE)

Year
2012

2013

2014

2015

2016

Brief Digest

Theme: " Application of Innovative Techniques in Civil-
Structural Seismic Engineering “ ,
Organizer: NCREE, Co-Organizer: TCIAE, Guests: SB RAS

delegates

High Tech Expo and Convention,
Organizer: SB Government, SB RAS
Guests: TCIAE Delegates

Organizer: Monomax Congress LLC, Russia;
Venue: RAS, Moscow
Guests: TCIAE Delegates, Presenting 12 research papers.

Organizer: HZEHTthE= W (Budker)Z¥IBHITFT ~ M ZEYIBH T
0~ EREIRIFFE (Russian)

B = B R 5y /0\(Taiwan)

TCIAE (Assisting role in receiving and visit arrangements)

Organizer: National Central University
Guests: Deputy President Fermin leads 12 senior executives and
scholars from SB RAS.

TCIAE (Assisting role in receiving and visit arrangements)



Joint Forums and Workshops g3 - #f

Title of Activities WEIE R

Russian-Taiwan Workshop on
Building Earthquake Resistance
SREEMNE(EE WELZH)

5th Russian-Taiwan S&T Forum
( Moscow)

Taiwan-Russia Joint Technology
Transfer Workshop (Taiwan)

SRERAE

Joint IPMech - NTU Workshop
(Moscow)

YEAR
2016

2017

2017

2018

Brief Digest f&E

Organizer: RAE, Russian Building Research Center,
NCREE(Taiwan)

Guests: Delegates from NCREE, National Taiwan University
and NTUST.

Venue Cities: Moscow and St Petersburg -

Organizer: RAE, IAE and TCIAE
Invited Guests: Professors & Experts from NTU, NTHU,
NTUST etc.

Organizer: TCIAE and [EA

Guests: President Gusev and other five delegates from
Russia; 28 local participants from Industrial . Government,
and Academia sections for technology transfer.

Theme: “Seismicity, Seismic Protection, and Related Problems”,
Organizer: NCREE, Co-Organizer: TCIAE, IPMech

*Six IAE-RAE-TCIAE forums were held every one or two years since 2009.



5t Russian-Taiwan
1 S&T Forum
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Taiwan-Russia Joint Technology Transfer Workshop ( 2017, Taiwan)




|AE Visits to Taiwan, 2017

Visiting Organizations :

® il (MOST)

® =E K (NTU)

® == (g T2/ =] (CECI)
® [ 5= H 0 (NCREE)

® iz K (NCYU)
® SERAE 22017 e
® T RE(NCKU)




P.ro-mofe ﬂussfa'n—Taiwan Industrial

Cooperation in Progress (RiEGHREFRSIF

Support TMECCC technology
group Russia Entrepreneurship
Exhibition(Skolkovo Startup
Village) in 2015 and 2016

73 BlE2015 2 2016 5= 57573111 i B
%ﬁﬁﬂﬁ%&%ﬂ&éﬁ@éé‘éﬁﬁ%ﬂ%

Energy Battery (Lithium
BattGVY)Eb/ T - B EE
B A F g KRR 2R T A e o [
%“‘éf'?/rhﬁﬂ);"z&mAE HE1E

Sustainability-Organic Waste Recycling
Plant Technology (Biomass, SCWO
Machine)
T B AR AT B 35 2 A PR T YIRE IR s i (R 1%
V5~ BT ER T LR AT AR A - El%n);iééﬂz
W‘EE%TM%%A  FOKEREERITEFI ES
BT TR EAY A e - B ¢ (R A
J%K‘%%% THAW T RPN CIESE fT AR
& AR fEAVAREE Y —  RIREY B EE

High resistivity KPT crystal; Large
X-ray inspection systems; High
power equipment etc.

JCEERHY
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Nomination & Selection of Academicians

m Recommendation Quota assigned by IAE (Annual or
Biennial)

m Selection Process by Academician Selection Committee
of TCIAE

m Candidates recommended to IAE through the approval of
the TCIAE Board Meeting

m Process in Committee of IAE
m Election by Voting in IAE General Academician Meeting
* Please visit TCIAE web for the detalls.



Recommend IAE Academician and
Communicative Academician

Professional Fields (Civil, ME, ChE, EE, BioE etc) Elected Members (17, 27) (2008-2018)

P BEM b B Mg - ATE EESIEAGY—BE
TENERER | e EsE .
(LTI 9
Y TIZR B 8
S 7
6
n HHRIEB AL fif
5
L= 4
= B T 42 3
S iEER R
. Eifl 5k o mEH - BT - B ] B I I B
. am] O
" KFTE 2008 2010 2011 2013 2014 2015 2017 2018
TR mPR+ mIEEEE T

= BB EE



=
|AE Academician Meeting Iin Taiwan, 2018

Presidents & New Academicians Group Photo

— - -
5T B 1 LRI 4 I LR

IAE Academician Meeting in Taiwan




IJAE Academician Meeting in Talwan, 2018
(Conferring Academician Certificate by IAE President Gusev)

)

Dr. Ching-Ray Chang 5EE bz

)

Dr. Yung-Sheng Liu BIZ&E4FiH

—
.
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Promotion of Tang Prize Award by IAE

Tang Prize Lecture in
2018 RAE & IAE Joint
General Academician
Meeting

Keynote Lecture | ’;
in 2015 IAE )
General Meeting



TCIAE
VISItS to
Russian

RIS
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RAE & IAE
VisIts to
Ta|Wan 209&@5@)?@%%#%%}?5%

2011.1.17~21{ 2B H /KRB 5
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The Glory of TCIAE

Dr. Samuel Yin was elected as
the First Vice President of the
IAE and

was awarded the 8th
Engineering Glory Medal of the
RAE (Russian Engineers' Highest
Medal of Honor) to honor his
technical contribution and efforts
in promoting S&T exchanges
between Taiwan and Russia in
2006.

Dr. Jenn-Chuan Chern is Vice
President of IAE.




" A
Future Outlook

m TCIAE will continue to work closely with IAE and
RAE, recommending Taiwan’s Science and
Technology Elite as academician and
communication academician, and in accordance
with the founding goals, strengthen the promotion
of S&T exchanges and industrial cooperation and
development among Talwan and Russia, and other
IAE member countries.



m The support from MOST

m The strong support and cooperation of “Representative
Office In Moscow for the Taipei-Moscow Economic
and Cultural Coordination Commission (TMECCC)”

5th Russia-Taiwan S&T Forum, 2017

\Ussia.T,
aiwan Scientific and Techno!Oo‘C

“Féﬁﬁ,
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m (Over the years, Dr. Yin has invested $150 million NTD
to engage in scientific research cooperation, technical
exchange and promotion.)



