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Innovative Technology for Improving Sustainability of Photovoltaic Power Generation
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Efficient Smart Solid-state Transformer for large-scale introduction of Renewable Energy

MEFEEDOER

2050FHh—RYZa—b3)VDRE(IC@EIT T, BED
BETRILF—DENBRIEPBEIBEEEDAKEEANH
FINTVFET, LA L. BBENKRICEAGINLT L
ﬁE—J ELXILF—DAREEAL, KENZ2HITHET

BXEHBEDO2RFTESF. SHRROLTEMICZ KR
E/%%%Zé%ﬂb\aﬁU F9,

ZCCAMRREETE. BEJREIRILF—DENBR
{EICH > THEFBER (DC) U v RICEIFT. &RpE
TAN— MR¥FBHELEESS (Solid State Transformer,
SST) ZERFEUE T BRI DSSTIF /14 XKV fhkes

CHERSZ 2L EEENBVCEICIA. B
IRRDLREREEZ (T 5T DT & T TEMNGE G
MOJEE T I,

RFEREEE

1. BREIAY— NSSTICHAS e BRI ORF
2. FGETINA AR - /A N r—T T
Bt DFEFE
3. BN —BEZFEIRT $6.6kVlE /L DEFE
. SSTYRT LRE(IEESHRARRD Y AT LERET
i

IN

MAREORELBER

SSTIRINFTHELDRHBI THRINTLXT O
6.6kVOEARMRIC b SV AR UTEERERIT DV AT A
EUTCOERENTDICFHES N TH S FTERALICES
TWEBATUR BIZIE. SSTHBELD /A XHMED
BEBICREERFIRRVNEWV S fomw, SSTZERT 2
1= v bO—EHEE U IR O EEM DRI N T L
ZHE, EREICEIFTEATER URIFNIEIR SRR
BEN'HDFT,

T CTHRMAETIEF, EREISEUCANY — h TRIER
SSTZZBEF T DI, FBUTNAAD/INv T —I 2V TH
fire. BND—BE NSV ZADREFE. /A XIE-EA. R
MEEEMEZRAELE T,

RS DR

EYARFEARBEIMPHZRE
EIARFEAKRRAZE

R —BEMIIRH
KRARIAES

mamn  ACEE ()
LU A%k bc/Ac]
-3-"3"9}“1’. - .
T DCYA0%

EFBFL&%T%E EEEAC/DC |

- TSR R, i)

X1 DCHE(CKIDBERIGEIRILF—DAEEA

P

EVAIRE

6.6kV Tt 1 4o0v
% DC DCwA 40
FUy K
-
= =
BT & {EITAC/DCIRAE

Bl ¥ 96%=98%
B4 X 50%HliR

6.6kV Ttk .
SST @—(

M2 XN¥— I\SST(a_J:a—J}\'D —ZE, SHR(EDFR




Power Devices on Inch-sized Diamond Wafers
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High accuracy flight state prediction for flying cars
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Photonic-Integrated LIDAR Sensor for Flying Mobility
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Combined Frequency Modulated and Mode Localized Sensor
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Mobile optical wireless power transmission system
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High temperature superconducting generators cooled by liquid hydrogen
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Thermal circuit for industrial carbon neutral realization
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Enzymatic Biofuel Cell to Innovate loT Systems
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sensing device visualizing thermal data
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Effective utilization of CO: in bio-gas by catalytic conversion to fuel
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Efficient NHs synthesis by electrolysis using renewable electricity
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Circularity of Plant-based Fibrous Resource
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Recycling system for accelerating CO.-Capture Use and Storage of wood resources
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Water-free and no COz-emmision dyeing and finishing technology
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Novel recovery system for valuable metals using SPRING FILTERS
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Recovery of organic resources from industrial wastewater using innovative membranes
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Top cell for four terminal tandem solar cell
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Energy-generating windows based on high-efficiency see-through organic photovoltaics
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Innovative Motor Platform for High Efficiency Motor of Next Generation
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Superspeed light communication system for in-vehicle
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Application of biomimetics for Quiet Ducted Rotors
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Construction of modeling method considering the hierarchical structure
of data collected on different scales
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Liquid Hydrogen propulsion system for electric aircraft
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Boundary layer control technique for hydrogen-fueled aircraft
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Innovative friction loss reduction of internal combustion engine for zero emission
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Technology for downsizing of engine exhaust gas aftertreatment system
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Circular Economy Program for the Automotive Carbon Fiber
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Detoxication and utilization technology for trace harmful chemicals in exhaust gas or wastewater
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Growth of large-area high-quality graphene on insulating substrates
and its application to optical devices
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Innovative Transfer Method of Two-Dimensional Materials using Functional Tapes
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High-performance steel materials and utilization technology for sustainable steel infrastructure
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Dynamic thermal-management via solid-state hybrid materials with tuned latent-heat
and thermal conductivity
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One-step separation of three-component of lignocellulose and its chemical conversion
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High voltage SiC-IGBT system to accelerate the decentralization of power and energy
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New redox flow battery that replaces vanadium ion active materials
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High-safety and low-cost rechargeable batteries for energy storage system

MABMEOER REAEOAS LBER
A—RYZa—FIIHAROERICAT T, ZBHEEE T—VBEPRLEGS bUD LABBORALZRE

OREIRILF—HDRBICEASIND & BHERRALEL A EBRROBECHIEBEBWDESETEILZRIET SEHIC.

PMERISNE T TORERO—DOE LTENITEAE LUFOHFERFAEIBE CIRWJESE T,

BHOBANEFSNE T, UN UBIEOEHITEAZSE 1. BEYSRS T Z ERRCTHEICEEGTEDS
MWTRREMEDREN SEHBANDRENES < HEH B zRFE LE I,
THHEHBADERIC1F, RSB IR MED' R Y I T 2. NFEOENZERCE, FTMEICLDH
9o T CEMEBICRE T BE T A ZEA LR LY., fbziiH CE S RIMZRFELE T,
BLWREMZEFUIF —IVBLYRLEFREBORFEN 3. ZERAICHIFIVo0/F /EXEF
RBECT. SHICESEREREZFZANaZz+ v U7 A7 RIBD7 RS RFHE T ZRAE LE T,
VICAWS ZETEBODEIRAMEBENE T, 4. BWEYE LBFRBREOVRGHB LU
SR ZREFELE I,
R RS DR
1. BRSO —AxEA A ANE IR ZTRT
2. RIFREOBTUER - LI DREFE PROENTZ KRS
3. BGFRAICSIIINAI0/F /BIUELZERIGD S —MRHMEENT 7 A VSV IRA Y —
RS REHi KA ESRIFA

4. MRIGH - BHSEMTORF

A
=L EAREREE IE%

O50mMmMaOE;

LT RS SOREFZE S (CATO> 10 MaRA.
T. Kobayashi, et al., J. Power Sources, 450 (2020) 227597.
[ 2EAEREMDORIE S ERUEEREED] . $5512019-2202505.

50

DI O L SE ik =i 2t



DN O L SHdf ot

=

51

By e e T

Innovative oxygen enriching TSA for an environmental-friendly combustion
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Ultrapermeable hybrid membranes for an energy-saving oxygen-enriched process
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Novel Heat and Mass Exchanger by Surface and Structure Functionalization
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Heat and Mass Transfer Enhancement by Controlling Phase Interfaces
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Ammonia-fueled carbon-free next generation high-efficiency industrial furnace
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Various use of marine biomass for iron and steelmaking
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Optimal energy and work management technology for electric agricultural machines
and agricultural robots by introducing machine load control
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Wavelength-selective organic solar cells for agricultural application
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Demand response (DR) technology and growth maintenance system for plant factories
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Decarbonized electric robot for forest management in rural area
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Technology for producing methanol and formic acid from livestock-derived biogas
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Village Energy Management System (VEMS) to contribute for RE100 in rural community
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In-sensor computing
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Precise IR-analytical-technology in flow
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Quantum spintronic MEG system
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ICT data-driven active laser processing
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Watt-class deep ultraviolet semiconductor lasers
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Autonomous Power Supplies for the Next-generation Transportation System
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Equipment development and application for advanced scandium oxide refining technology
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Enhancing bioluminescent systems for development of non-electrically self-glowing trees

- ERRoER
ZRLRROBH S N RBOH RIS B ARG
L ECRATOET. CORREENSEB(ClE. B
SRR IR CER L TV T TR, B
MEEAD U BHENDECT ., ALDEBEREE LT
BT 3 BROBARE T, T DM PLEDADSE
IRIC & BIEEBBAEAHBES NTLF I, BHEHE
BT BT ICEED Y 5B FB A, Fo, KRPO
BB R B HERFE TR T 85 T & TR

BT NA ZADEFEDKROSNE T, T TARMFERFE CIE.

HAEYDET DR AKEZRAICNSITDZIETER
AEORIFNRE UTHARRETRERAENEY T /N1A R
(Light Emitting Plant: LEP) DEIEZSHILFT,

- TEERoOmseER
HHEWHET BRRMAERARIEA LT, BHE
ft - SEAL U FRORHE S F Al SEIRE L TH
U, ZDBEFREAICHBIADC & CEATEDRE
RS UTRIRTIE B RAEN T\ A 2B LT &
o METERRATHHLT N AEHAEET BI85
foo TSN BESHEUADTEREEL. ¥/ L
G0 T, BRENETIET 512 LS
T TS0, BRALICB I BABLEEDUBE BB,
HILRPTO—VERERDR Y Mk ABDNER
UICBRNICBEIEET 5 Y27 LR L CERE
MOXBREZTECT BHEOBFKOEDE TN
7.

. EmERERE 0 HiRERORE#E 00
1. AR LI BRRAE G S FORE ENTASEARIRAS:
2. BRI A ZLEP DRI BN AR A SRS T A S A2
3. TR ORES BRAHA VTS VIA SNV 3 VR
4. O THRTAIDR Y MERVEALAPT O (&5 ENTHRMRE BT
EOABWEE
AlZFIELzBR% Ei ﬂi Eﬁﬁggzﬁfz
et . CO,ORREE BAFIBREDRE
O &BCOMIE

<IN >
INPLANTA
INNOVATIONS
ING.

EMIHATAIORY hE
BWEDLZPIO—>ED

C Oz Wk HH W) =

1111

B3k

& Soieng,

gggkﬁ
g

% NAISTY &

yauy

*ﬂﬂ:ﬁm#
fets - &
= X,

[ ]
SiLN. Hee




Process informatics technique for innovation of SiC bulk growth
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Data Driven Smart Scalable Chemistry
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Green production process of Mg Metal from concentrated sea water waste
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Innovative materials for powerful decomposition of viruses in indoor space

- ERRoER

FWIOF A VRABRED/ S 7S v 715, 5Pl
ABIDHTE 5 PEFENCORABREZELS LTLF
T, BRETH UGB SEEEHERT S [ LLES -
AR ORBICIE. FhPES, AHECEREEE, T
HESMDADEE S ENBT SNBENEFHTOBR
2O RIEHT BT ENEETH Y, BENICEBOT
BECHBEERFT.

AHFTFEFETIE, BRI DEVWHROREZEHE L.

I70OVIVRERBNICFET 2 DA )L A ZRAICRE
9. EFNBMOAIARMZRAL. Z2H - BPE
ZRIATDHIEZBNELET,

- WmEREE 00
- MDAV T« )L LDRFE

B S 1 U~y 3 VI kBRI

L A RATIEEX DR LB

. R A L R E SRR

A WN -

- TEERoOmseER
ERINICEFAES A VR ERAICHRT BT=HIC I3,
CNFTICRVERO RN YETT. ABETE,
EHRAUL. D LREREHRL. DOAFCRRBH
SR N ERAES LT, B Y SaL—Y 3 V%
KB A AR OBE, BRCRVEBFT, 2
LT A—F Y PFEY . REEREOT LI —5 L,
ERCEATN SRR ORBZBEL. SHTAD
7 (VLB CEREAILL, EEETICBT S EMEE
RIELET.

- TinERORE#E
mUMRA
PRENFORESE  FrfoAs

BTN EH

4L

EEAEIE (BPEhtE)
ELY LR TEE A
RFdn

AEIZRE

Abe. MBI, PR, MBIE, BE /AL,
ADBRFELZEFADRREYAVEFBIZEB

=7 |

SyFIEL |

=, B

0




230 nm Deep Ultraviolet LED Panels for Inactivation of Viruses
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5 : EEAA A -BEYID)\A Ty MEEY)
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S. Horike et al., Chem. Rev. 2022, 122, 4163.
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One-pass synthesis of useful substances by carbon dioxide hydrogenation
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. H,S: #100~3,000ppm
— ... CH,60vol%

T H,5 CO: 40vol% | 7= 5: vy

CH, : 60vol%, CO, : 40vol%
H,S : #(100~3,000ppm
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Bl%EH, B & B FIH

CO, +4H,

CH, + H,S
— CH, +2H,0

~ New route : CO, to Olefine by Net Zero Emission —
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