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Solar Battery Developed by a Multinational Team 

Professor Chien-Lung Wan g's team f rom NYCU's Department of App lied 

Chemistry col laborated w ith the Solar Center of the King Abdullah University 

of Science and Technology (KAUST), Saudi Arabia , to jointly develop stable 

perovskite solar cells with enhanced effic iency and stability, maintaining 95% 

of initia l effic iency even after high humidity, high temperature, and accelerated 

aging tests . This has great significance in the develo pment of sustainable 

energy and represents a major breakthrough in the field of solar power. T he 

research results have brought the next-generat ion solar cel ls forward into 

commercial ization , and have been published in the to p i nternational 」 ournal

Science. 

Emerging Solar Optoelect ron ic Technology 

Semi-transparent organic photovoltaics (OPVs) is a type of emerging solar 

o ptoelectronic technology with dual functions that can generate electric ity and 

facil itate photosynthesis for plants underneath. It can be used on the roof of 

greenhouses to supply energy. A jo int research between Professor Kung-Hwa 

Wei of NYCU's Department of Materials Science and Engineering and UCLA 

found that t ranslucent OPVs roofs boost the survival and growth of crops , 

confirming the high application value of th is technology and its importance in 

addressing food and energy challenges. Th is research not on ly elevated 

NYCU's technology l evel , but also demonstrated the s t rength o f t he 

University's independent research and development. The findings have been 

published in the top international journal Nature Sustainabili ty 
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Social Impact 

Solving Carbon Emission Problems 
Through Indust ry-Academia Collaboration 

Professor Chuen-Jinn Tsai of NYCU' s Institute of Environmental Engineering 

attended the "Taichung City Air Q uality Improvement and Net-Zero Emission 

Forum" in 2022, d iscuss ing ways to conserve energy and reduce carbon 

emissions with other indust ry, government , and academic figures, as well as 

t he path towards net -zero emissions by 2050. Professor Tsa i highl ighted 

Taiwan's current carbon reduction technology faces numerous difficulties. In 

the past, some institutions were evaluating the feasibility of underground CO2 

storage, but these efforts were met with local protests. Moreover, the reduction 

effect of carbon reuse is minimal. In the end, ach ieving net-zero emissions 

must rely on carbon storage technology. Therefore, Professor Tsai proposed 

that industry and academia cooperate to gradual ly address the carbon issue. 

AloT Tiny House 

The "A loT T iny House" designed by Professor Sheng-Kai Tseng of NYCU's 

Design and Innovative Technology Program is designed based on Taiwan's 

countryside, w ith considerations made so that it would fit the typical subt ropical 

c limate as well as the climate in mid-to-high altitudes. The user-centric design 

includes a variety of modules along with solar power, a power storage system, 

and smart cont rols to achieve energy autonomy and create a highly adaptable 

environment. The A loT Tiny House is currently being tested in an open area on 

campus, using the loTtalk platform to achieve real-time monitoring and control 

The performance and low-latency status of the AloT Tiny House has also been 

tested in large-scale experimental s ites w ith good result s, showing that the 

house is economical and t his technology is highly feasible . 
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Jo int R&D Center for Al and Green Energy 

NYCU col laborated w ith W istron to establ ish the Jo in t Indust r ial Innovation 

Center f or Al and Green Energy (JCAG) , wh ich f o cuses on research, 

development, and ta lent cu lti vat ion mechanisms, us ing forward-look ing 

indust ry-academia col laborati on to promote in terd isc ip l inary research 

collaboration and invite scholars and experts to col laborate w ith the indust ry. 

The JCAG is Taiwan 's first world-class R&D center and talent t raining base 

established through indust ry-academia collaboration in the fie lds of smart 

manufacturing and smart green energy. NYCU w ill a lso set up the "Smart loT 

Indust ry Master's Degree Program" to promote interd iscipl inary research on 

innovative smart services, smart technology, and smart industrial loT in smart 

manufacturing and gree n energy elect ron ics 

Improve Knowledge on Susta inable Energy 
through Overseas Internships 

NYCU plans to send outstanding students on an overseas internsh ip program 

at Delta Elect ron ics'EMEA headquarters in Hoofddorp, the Netherlands, 

signing the "Delta EMEA Headquarte rs Overseas Internsh ip Program" MOU 

with Delta. This internship program aims to allow students to learn automat ion 

and energy-related techno lo gies and have the opportunity to help Delta 

provide green energy-saving solutions to customers, such as electr ic vehicles, 

energy in f rast ructure, informati on and commun icat ion in f rast ructure, and 

indust rial automation, among other f ields. In addition to learning professional 

knowledge, life overseas and interactions w ith global talents will help students 

broaden their horizons and im prove their Engl ish commun ication skills . In 

2023, 3 students were chosen for the in ternsh ip program at Delta's EMEA 

headquarters, where they w ill train to become more competitive international 

talents . The close industry-academia col laboration w ill hopefully also conti nue 

to promot e t he development of Ta iwanese in ternational en terpr ises. 
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St ewardship 

Implementing Energy-Saving 

and Carbon Reduction St rategies 

In line w ith the Executive Yuan' s "Energy Effic iency of Governments and 

Schools Program," NYCU established an "Energy Management Committee" to 

formulate energy-saving plans that conserve energy and reduce carbon 

emissions, continuously reduce power usage , and improve green competitive

ness, w ith concrete methods such as: 

Int roduci n g Smart Meters 

Smart meters record power consumption information throughout the day, 

provid ing information on power usage at any time, which al lows NYCU to 

effectively manage power usage, accelerate the transition to low carbon 

energy, and establ ish susta inable e lect r ic ity. In 2022, t he Yan gming 

Campus reduced i ts power usage by 410 thousand kWh. Considering 

every kWh is a pprox imately 0 .495kg of carbon emiss ions , t h is i s 

equivalent to reducing carbon emissions by 205 thousand kg 

Solar Energy Generation 

NYCU installed solar photovoltaic equipment w ith a tota l power output o f 

1194.14kWp at the Hsinchu 's Boai Campus and Tainan Campus, and solar 

photovoltaic equ ipment w ith a power output o f 30 0 kWp in Hsinchu 's 

Guangfu Campus. The to tal power output o f the equ ipment ac ross the 

three campuses is 1494.14kWp. By using the solar photovoltaic equipment 

system in parallel w ith Taipower 's t ransmission and dis tr ibuti on system, 

and providing electric ity for sale, it is estimated that a tota l of 1.875 million 

kWh of electr ic ity can be saved each year, which is equivalent to reducing 

carbon emiss ions by about 3,385 met r ic tons. 

Replacin g Old, Energy-Intensive Equipment 

New or re placed a ir cond巾oners and l ight ing equ ipment across NYCU 

buildings are energy-saving models. For example, the conventional TB and 

TS fluorescent lights and the convent ional mercury-vapor, metal -halide, 

and sodium-vapor street lights have been replaced w ith LED lights. Old air 

cond it ioners have been replaced w ith ones e quipped w it h f requency 

changers w ith h igh COP (EER) v alues, IT se rver roo m s have been 

designed w ith separate hot and cold a isles , a nd e nergy- in te n s ive 

equipment l ike elevators have been replaced w ith energy-saving models 

w ith power feedback that are controlled from a cent ral location . Exist ing 

equipment a re also re placed based on each year's budget , gradua l ly 

making bu ild ings more energy effic ient and reducing energy consumption 
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