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Digital Transformation of Thermal Systems

iy 8 SAITO, Kiyoshi

FREXE FHRENREIRILVF—HIHARREE KER
EIFETZE #SHN2 - MEFEHZN 2R

e, EEZFEIF T “YaN—2 (REZEED) ST
IV (HERZEM) ZEaEICRGS B AT AICK
U, FEEFECHSWEEOMIREMNL T D" & UT
®D “Society5.0” OEEZHEH TWVWD, TDLDxthe
T HEKBITDOCHBEGEEMRO—DH. DX (ZFIHILES
> AT #—>4—= 3 Digital Transformation) Td U .
IoT (Internet of Things) IC&k> T, IV Ea1—F 7S
Tl E/BHA VY-V MIERITDEITE>T, #
MO —E2 EVRATFTIVEEREL. EEZTDDHOD
XL - BEFTHERELELD ETDIEDTH D,

#EHIF. INFETIC “BAFT LD FZ o2 EH]
7 EHEME U TIRZREML TSz, BFIICIE. Wl
PEFEMbED E— MARY TRIEREMENRE LT ¥
AFLDEFTY VT BEBE - HlIEICBIT 2HRP Y
T2l —YRREEEDTSTEETSTH D,

BRI BN G, PO JNEERNL Wi THh Y.
OHHOETIE. BBE. BEEMTEX—2 & U TEMEEED
[FIHRHERR % 1 U o & U Tz 5/ N0 A Bl 2 Hhols IC B PR R A
EDHOSNTSlz, T TlE. BHICHOTE D HE T IERENTE
BIFADMBETHDTH. TNERBESTDIDOHEF. &Hu
BB L TWDECBESTHY., JITHmMSHRITHL T
WS N ZHRF TS M NTWLWD,

BRI/ Y . BVFIHEM S W TH DX [CFlF 7z iadht
HEITEDH SN TS THY .. EHHEHD, NBEEVHOE
A BHEREHOEELDMREITHEATWVND, DX IZHWT
F—Fo/0I—EBFBRIRIVF—IRIAY NIRRT A
(EMS) HREHAD S FEZEF F THRRIEEM OB A DA
Al (Artificial Intelligence) IC& > THEMPRAR., &5
(ZIF A DITEIE THOLFHEIS N, T DIHHERD B4
[CIERATNIBH TWD,

St Pl ZIFEHEFTIICHVTIE, WERAVZ WL
SRLSBAYT D EANTREE GNIE. BIHEHLES &
2TH>D, EMS WEEATNIF. BURTRERRES
NTWD &— bRy TEHEEER O FEE O AERTRE T R
F-—DEAZRESE. FURRIFET CO, HEDA 7L
EIEBHAEEa> TW THS5D, d—IVRF—20DH

TlE. WEDT I IVERIC TRIVF —DREEICBET S
BRBEMMT D EITE>T YT F—r2EkEL
TD CO, PEHRANR D> HE DO GWP (Global Warming
PotentiaD) fli. &5 (CIF&EMOAERKICEHBMTVLTW
<TH>3D,

—H T ROFERTH. ah7ahH DX DA TWLHE
WIRTLIZEEEEWNTWS, [oT ©4A LI DIFiEADD
HBD. KEHNKRFSHEEZORYICIF. HDEDOUED
VB YTNEM > THRBZEHHNL TWDETSTH D,
Fle. EHFIXRINF—IRXRIAVI S —ERADEES
%2 P> TERH. BIRIVF—EDFEELD 2HhNT
BHTOEMEEBEET 2 FILTHEWN, TRIVF—IRY
AVRZEHEALU TOHREFEEAERENTVLDIEIED
LIFLIFEZ > TWD, TDEDERUAHE< EHDET
FER. BICHBEESNDIIRIVF-—VIRIAY S —E
ANEB NG RAENICIFEEHSE N EE> T T &
IC7xDTHSDo

SEIF. DAEDSFTUVB/BEE L TIHED >RV AT A
DAL C T DRRIBR LR RBEDOF — & xS,
BAFIFHEAT IS U TS < O EEEE A T 2O EH
2 DX FCTHAZERETEINIE. BFIHEMZ 5 SHiE
EEHF D DEMETDIIEDTHETHS D, /N— R
DT P ORBEEMIEHUICHETIT L. [/AAWTZRICIFE. 3
MURHRICEUEBNTUE>ZAV— M T4 VOOV
ZHU DI EITEDIEWT EZED FHY TH D,

BHKRZEF ELERZET 30 ZTHA B &
B — ek kAN EEB S B2 (COCN : Council
on Competitiveness—Nippon) D> — < & LU T
“Ambient energy platform DS & &KL 52
OY U bh%&ESLB RIS SRk A —N— DL RRIEEF
2%zt [oT THU'DIF. BdD EMS ZRIICEBT 57z
DTSy b TH—LMUIEDWTHETEEDH TWD,

2023 EEDOBS F. REIER 7OV U &L THRETE
HEDHDFETHDD. B DX DB S S HHE DB
EfiaeEil (IFAWA) L. EEBSNH D EiER% &
EHAH LU TOLKFHEGE> TOWK TEEED EHY THD.
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Fuji Electric’s Food Distribution Creating New Value: Current Status and
Future Outlook
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RICHEHRL TSz, BLEKIE 1965 FTHFAN S
DELEFFE AR L. 1970 SEO KRG EICHSWTH Y
TRI—c—HBREEERE L2, CNZHICEHT)
ARFEHEIFERBE A — 1 — D58 LIERDO—F = #H D 85 &
U CHARDOEERFERE SHE > THREL TSz, /b
FRMEERISICIE. 1973 FlCA—Tv>a—5b—2%
FHuEDRE, RUBZHERT SEME L THESETDRE
FIEREZZ TSz,

SDGs ( % fit 7] B8 7 BH & H £ : Sustainable
Development Goals) DEWKPHA—/R> =2 — b
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IEACEAD OO 7% & DS BRED MK U,
(T IFBRERFE DS EHMDE<S RDHBEND KD IT
TF>TWD,
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HERIRIGIREE(C XS T S BB

BUGMES U7z 2050 SFDH—R> = a— ~ TILE
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2.1 BRRIEEIERSSHED E — K T il

HORHE B RE 1 42572 U O LERINS TS ) R O HERS
EE1 IR, FXET T2 HAICH > =B &
152015 E LKL TH Y. &S BETRER
HENTWE,. BBHEBIRGEEClE. O E &
HEFBFCITOHICE— MRy TEZHWTWD, &
FRIE T D — R Ry TOETRICIY A T,
OB E BRSO £ — RS T OB A E 2 (07
T, BN, BAERO TS E&EA07—> 3 VICH
BN 3 HRE B . AARIRIEE I LS. Fi
I DR SRR S F X FATREIC LY £— k
Ry TOBHHEBT B, Fie. TEICIE L THNO
—EE WA B BT U R BEE ST DN D, &
NE D&MD T CRBEAMEE 53 LS 10— R Ry
7 DS A TR U . EERASE U TR D& TR
BAVER SN B I B U e

(x 1) =RV

WRETBIE L YR< &3, COFRMEF, WEEDPT? E— hRY TIRHEMEOLFRY EOMREBTT D

E—rRY Fld EWRERHDSEWRERIC ‘8" J>THHEDN TV, BNEEEIMEOM THEIC EATTDDT, RWEHETRILF—DFBREL
Z< HEFB, TNICEYIEWNRERIFL VK<, & FYMEBEHSE. 2AEHPULRYEHNTEYT D, TEHZEHED TV,
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I U Tl AR ZER/ T DY —ILEER U
BB U 7z, ME LR DWmBEE A& Rdfh U, JEiad
DEIRIREEGDHD I EDTE =,

F7e. FERDBEMAIZIRF TILHE U D > 728 IR
DRELE R TT 2ETFERAEHWEHIE > 2>
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2.3 EFEHREIRILF—IRATLA
22EiCHNRTZEBY Y a - — A FNRDMEE
ZIFDOI < Fiz. EEHNOMBEREAEWHEETLE R
EOFETHHD D, TDIH. I E DR TIF
<. JEFEEE LU THAIRTEDEEZTTD &H
HETHD, HIT. RIEZFHEL DREHEZHERT
TEBHMETH D, PIAIE. BEFICEFHOBEEE
ZRHONIE. BIXRICIFETHDE—MICTRRS
NTWBH RIEFOPRBEEE BTV, 58 EIFITH
TRIANEHDD T, BILREPWEEAEM T D &
FEZ TIFHEW, T T, EBOEHICEVWTAEAT
XICHETDIRTEMB L. PN S OBIRE ST L
Tzo PRBEMEDERGIC T PR RG EEE (PMV
Predicted Mean Vote) &FE[FNDIEEREZEZHWNT, &
TREPRBEHEOWMZZE B L T, W HEORFALZ 1S
TH<AREADAHT D IOV TEN Uz (5
FICHIFDIHEIRILF—DHER". 151 R—I M),
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[EHWTHBTE LIFOMER B AL - HBIMEDERETH
D, INIZMAZTCIOFMATHGREEZ —Ect. B
HFDOEYVRAICKRESHH IR % 5. 2 1z—75C. FEXNH T
DIRFBIF EFTT = —XDEFNTWVWD, TDORSKK
ZALDH Tz R C EARDBENTWS,
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(4] & SBBIMERICEIT P
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Expansion of Vending Machine Operation Services

Hgh  Zi— TANAKA, Seiichi #0)Il 3LfT YANAGAWA, Hiroyuki JKEF X MIZUNO, Kenta

HEIREHRZEA T2 HEC THBHREOXEDAEMO XM /EE. SDGs ICHERT 2HHHADNRKRD >N TWS,
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In the vending machine business, there are calls for efforts to contribute to the SDGs, such as by improving the working environ-
ment and reducing food loss and waste. Having been rolling out its Vending Machine Operation Services to improve the efficiency
of vending machine operation, Fuji Electric has now developed new functions. These functions are dynamic pricing, which changes
product selling prices according to set rules; a smartphone remote controller, which simplifies vending machine remote operation;
and New QR Code Payment, which enables the introduction of QR code payments at a low cost. These functions are expected to

reduce operating hours by 20 %, create an easy operating environment, and increase sales of vending machines.
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Technology for Applying Heat Pumps to Beverage Vending Machines
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Beverage vending machines, widely used for their convenience, are required to improve their energy efficiency. Fuji Electric has
developed a technology for beverage vending machines to expand the use of heat pumps between internal compartments and im-
prove energy efficiency. An electronic expansion valve is used to precisely control the amount of refrigerant expansion to maintain
the target evaporation. This load adjustment operation based on the evaporation temperature allows the adjustable operating range
of the heat pumps to be expanded. PID control keeps the condensation temperature to match the target value. This technology was
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able to run vending machines only on heat pumps between internal compartments, thereby saving approximately 4% of energy.
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“Frozen Station” Frozen Food Vending Machine

fB8H BSE= FUKUDA, Katsuhiko B5F

&% IWAKO, Tsutomu

b 33— NAKANISHI, Toshikazu
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XA D 24 IR IR 52 7T RE 7o 14y 8 E B SE% TFROZEN STATION | ZBHFE L7z, REIRGROINER THEARL E7%55 70
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The market for home meal replacements has been growing rapidly due to changes in lifestyles, and in particular, frozen foods
are increasingly in demand for their improved flavor provided by freezing technology advancement and as promising means of solv-
ing the problem of food loss. Fuji Electric has developed the “Frozen Station” frozen food vending machine, which can sell products
in stores at various locations 24 hours a day without face-to-face interaction. While achieving the industry’ s largest storage capacity
capable of stocking 70 large-sized products, the storage structure and conveyance technology for various forms of frozen products

stabilize the posture of the products by controlling the posture during dropping. In addition, by optimizing the shape of the convey-
ance chute, the conveyance resistance is reduced, enabling stable conveyance of goods.
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“Thickened Beverage Vending Machine” In-Cup Mixing Automatic Tea Server

BE#] ¥EE KUROYANAGI, Yasuhiko

L1}

B B KIDA, Akira IGR  EEfE OZAWA, Tatsunori

LSRN CEATO<K HRIZEW T, MERGICSIF2H WA R OREOMAFERBOUBELHEE 5> TWVWD,
ELEERIE. Ny TREBHREEG E TR EHEilizED U T, ES3AMBZMHICRIETED TESAMAEEK =8
U7z, EB5AHEBIE F. REYDFER TREICADHEEE (ZAA) 2T 2. @HELIVHYKRZES < LTzKR
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As the population of Japan continues to age, there is a need to address labor shortages and improve the working environment
in the nursing care field. Fuji Electric has launched the “Thickened Beverage Vending Machine,” which facilitates the preparation of
thickened beverages using the technology it has cultivated in cup vending machines and other products. Thickened beverages have
more viscosity than usual to prevent aspiration, that is, accidental entry of food or drink into the trachea. In the medical and nursing

care field, the viscosity must be varied depending on the condition of each individual care receiver by hand, placing a burden on the
caregivers. Our newly developed Thickened Tea Vending Machine can automatically adjust the beverage temperature and viscosity

according to the care receiver.
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“FGG160DCY” Global Multipurpose Vending Machine

PAZE JIE— ABE, Junichi

WP IPICHITDEEBEBEEMA L 2RSS TR, HEEOMEEROSHRMAEFL VL, ELERKE. Z0HH
(20 U #itz7ad 00— Ut O BB TFGG160DCY ) ZHFE Lz, RMDMRE. BEERNGEDRNSTEETE
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WTIF. JHNOWEWHE DR ERERES USIEEDRMA T, R TOMMZE 1 ~ 8 CORMEHTH—ICRhmIT DI &
TED. Fle. EATOHREROFHEICHNASND LD, EiF (T&£D570V) MEemfbl7,

In the retail market that uses vending machines in Southeast Asia, consumer purchasing requirements has become increasingly
diversified. In response to this trend, Fuji Electric has developed a new global multipurpose vending machine, the “FGG160DCY.”
Equipped with the storage that has been greatly expanded in capacity, its product storage equipment (rack) and elevator mechanism
stably dispense large and small, various products, such as food, beverages, and pharmaceuticals. In terms of cooling performance,
strengthening the internal insulation structure inside and adopting a blow-down airflow structure have enabled all products to be

kept uniformly cool in the temperature range of 1°C to 8°C. In addition, the housing structure has been strengthened to withstand
the shocks during transportation outside Japan.
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Network Services for Stores
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It has recently become an urgent priority for retail industry, including supermarkets and convenience stores, to save energy and
solve labor shortages due to the declining birthrate and aging population. To address the challenges, Fuji Electric has developed a
network connection system to collect operational information and alarm histories from each store equipment, such as showcases,
and to deliver data to the equipment via the cloud. A function that analyzes the operating conditions of equipment and detects signs

of abnormality is equipped to allow for preventive maintenance of each piece of equipment. In addition, monitoring trends by store
and equipment allows users to reflect them to operation control conditions and maintenance plans, contributing to energy saving
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and improved efficiency of operational tasks.
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Energy-Saving Technology for Showcases

AT B2 KINOSHITA, Suguru
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The retail industry, including supermarkets and convenience stores, is increasingly demanding further energy saving of show-
cases, which keep products in adequate cold temperatures. To save showcase power consumption, Fuji Electric has developed a pre-
cise valve opening control system using an electronic expansion valve to optimally control the flow rate of refrigerant. This system is

also designed to optimize the amount of refrigerant contained in the refrigerant piping and equally allocate the amount of refrigerant
to each showcase, ensuring uniform cooling. This control system reduces power consumption by approximately 20% compared to

{a

conventional control methods.
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Energy-Saving Measures for Stores

DhESR

=# £t MIYAKOSHI, Tomoya IK:EZE TEth MIZUSAWA, Tatsuya

OAVEZIVRARPZIEFUHETDEEHICEVT TOHEB[IEIRIVF— (BIXR) BRONTVWD, TD—FH T
JEEINOPSEMEE DMV HMHEESINTWVWD, T T, FPHEFEERAEESLE (PMV . Predicted Mean Vote) &FEFND
BEEZHWT, JEHMNREOBITEHEL o, BITOMR. EROEFADIRERTEHEHT D ENENTH D &
MoTe. Flz. XZDEBONREFHL T a—r—ADEMEERT DHNR[EAS AT LAEFFL . BIWRAENTY
TR PEAWTHENTU MR, BHENTEEICREIND Y 3 —- — AT 1.84kWh OHEBNEZER TS D,

Retail outlets such as convenience stores have been further required to save energy. Meanwhile, store comfortability is also
need. Fuji Electric’s store environment analysis using an index called predicted mean vote (PMV) suggested the effectiveness of
controlling the temperature setting of air conditioners during the summer. We have also developed an outside air intake system
to reduce the load on showcases by using cold outdoor air during the winter. The results of using thermal fluid analysis software

showed that the system can reduce the power consumption of showcases installed in typical stores by 1.84 kWh.
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Frost-Free Technology for Heat Exchangers Using Functional Coating

NI FIEX OGAWA, Riku KZE Tt MIZUSAWA, Tatsuya B &S] TAKIGUCHI, Koji
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In recent years, as energy saving has become an increasingly important social issue, refrigerated showcases in stores have been
required to save energy. In response, Fuji Electric has been developing frost-free technology that uses functional coating to prevent

frosting, which is an efficiency lowering factor in the heat exchanger of showcases. The functional coating can promote a state in
which water does not freeze even at 0°C or lower (supercooling). We found that a functional coating film promotes supercooling of

condensed droplets on small test pieces of aluminum simulating the surface of a heat exchanger.

1 FAHE

WAE, N—RYZa— b SIVOEBICHIFTEIXRIL
"—C%I*)ﬁ$94giﬁmﬁéﬁﬁttofﬁux

TEEORAE T D ET BRSO Y 3 —— A (2HE
I*#*@bﬂ?b%o93—7—1HZH§TE%FW
HEHHT DT H— %yﬁﬁﬂ%&%miﬁ% LY (BR
%)%m@mbt\éI*%L®T%EQ%LIPﬁ—T
Vidk. EOBWEAY = 2L —Y 3 VEliEAWT, TF
N—F > OFEDREORELICE > TEIXRICHFLG LT
W3, —C. BRBIFEHERICEMNMT < B BRU.
IMBDOR S E DRI IETRIVF—THET D, TI T,
AR TIFBERE M ERHT L 2 BRI BR D A AL ERIC D W
TR B,

(2] BASZIRIZDIRE

23— —ADREFERER (R, ¥a—T—AK
RGN THY . A O EME Ttz
BRI TWD, B, >3 —r—ANDOHIHE TR
FLU. TORALEIC K> T a—r—AERNDELDHDE
HEh, ¥a—r—2AOHALEDPIND ., BZHEHDE
HIFERD . BREEATZELIADMND & 22K DK
FOBCHABRRMICHETE T D, TU T T DM L 72K
IFRRHLBRRADIRED O CATIC/HD & Hifs L THIC
BEYT D, A—T>ya—r—lFk. B10OKD ICELEFE
ELEWzH. BEAR<EBRZEEARETFINOZRRAA T
FH—FTVICEBAT DIz BISHABRRE N\ D2 FE (8 S
SNV, FOREIFE. BRI OEL[OMMBEES T &
IC7x Y. BSIHUEREDE L <EEbhNnd, €2 T, fERIF
£ — 4 DA WE N D 225 0 EvE Fi U TE RN I 238 i

ZERDFRN
— SEDFN
(BLES)

I7h—5>
1EEAm:|:>_<L (/%iiﬂ)

)
Py

gy (RN

1 Y3a—o—ROEXER

MEMBML., BEENUTHERL TWz, ULAL. EFEL
TEORDEEEFE D RRICEDPSNDI TRIVF—FRTET
FIVF—TaD T, BSHZRDOEREHIETSNE. N
DIRIVF—DPAREELGY, HERIVDEAIXRETD,

2.1 BFZTBEBICHIFIREBBOXAHN=-XL

BRI OB, WIRAKOEBARE 5B, ©
DHFEA N = X Ll —IRIIICRD D EEZ BN T NS,
S EMERE TEEN. KICEENDEYUDE (1FC
U) 75 & DR HIEERA < . KA HRE DM Ok
) HFE L THIRET 3. OBEREROANERT S
Bier. KId —40 *CHHE % CHifE L7E W\ T E A HBNTEH
U\ 0°CLUTF TAANHRE U 7 W IR AE 3584 IR AE & I [£ 1
3. B H TR ERETEN. KICEGENDSEY
DB E DRI E Y . T T AT A A RS
T3, HARKCHONZEMBOZ< (&, BHEOFLEK

BT EREIR 2022 vol.95 no.3

155 (41)

HE0RD O M H Bl oH i RAHEIC C 2 MR I

X
=

:



HE0RD O M H Bl oH i RAHEIC C 2 MR I

3
&

:

FEREMEZERC K D FASTIRES D FRE TR LT

AREE (Fa—7)

(a) {IEE (b) IEER

ERIEEYE AX—Y
FOvr=g#%) (Fur)

CH3 H CHs
H I H [
HO— c—c— c— c { ~> c—cC
AR AN .L !
2
\
He-o Yok

OH

=|clsr) LBl
(ACVA) (PMMA)

K2 MR (TrvEFa1—7) OEREE

R TH B
B2(27 4 Y &Fa—THBHRES NS O HA
W% . B3 (0BG B 3§ B D ERE A 5= 2 L
ERT. 77U TEDNEERIL. BB OREE TN
THRHIEND., CO. ZRICEENDBYA RIS
FDREAIC (35 U TR & YBT3, 7o,
COBEMAET B RIE. 22D B & BEHRE D
RAROPEEZ S S, LT, WEADERS -
I IE BRI OB LA EN THB. UL, BUOMSE
JeH LT B NN b, ERER<ICIE. BUHET
3T & R HIHRIC B OKALE IS 30855 B ,

AR U I s e kil

3.1 ESEBEYEONS
B L O AR A TS W Gl
fEEWE) NonETlzn< Db\%ﬁ%éﬂ?bxgo ZDIF
& A E 1K BB HSEN B % 6 5 H U RS 3
BRI CH Do L L. BEHEm & CHARET B8
AKITSEFE T B B, R 70 R (2 308720 5002 36 40 70
THRMIT D EIEEHLUL, CNICHUTEES X, FOY
VEREE NS P S BOM AW E B AEYE & LT
BEL., TNEREEHASECHEHCIL TV, LT,
COWEEAS AEMICEATT B & T BRI T
L7e KO I E S NS & & #EIEL TWB, LA
L. COFEIEIFMilE. 1S5 2IHMD &S MHRIE (&>
SR IFREAPKIEED—D) Elli> sl Th Y. B
BRSNS N B B & [R5 B M F TiDN TV S,

B4 BEEMEHORNONFHE

3.2 BRI DER

BCZIER TS R L E KRBT 272D IC1E. SEROEKL
AR R I HERAREME DBEEETRR T 2L E NS D,
Sl SEFRMEICEA Y DMETEER ORI D FHEE
B4 (IR oFibEe Uiz, COERHE, &EREICYH
WeE Y Sl B AREME ST ETH Y. EAIC
WL TERIE Uz ad. T ORERERMEERIDN BSHgs
%EME’I‘C@%?»::’?AL@ET@E&;tlatﬁﬁ.m(ﬁ&
<55,

BEREEERIE W MEBLDO AN =X LZES5 [TRY,
PER DB IFRIRIT 75 D ERMMAFRET U MBAICE
ENTEMHRALL THFET D, —77. HEREMEER &
i U 7o AR dR DR B K 1%, BB O AR E E O 1EH
R TOCUT THEMBEREAHER SN D BIHEIR
BEDREFEKIE. RHOFBE EBITHEL TEEDBE L.
HAHGEERE & DE N ZBA TR R TIRNE S PR N
Do COMEEEEPERZEREYIRYT C & THEBNGR A A AT E
T7xY . MERLERBT D,

3.3 ZNRDREE
(1) EAHEIEER) SR O Tl

BAZHRBR D EFMAEEHBLI L. BRSO AK A\ D
iﬁ?%fﬂﬁi@?ﬂ%%%?fﬂﬁb?‘go PP ERARHE . BAASHEER D T
VEBEFLUEFIVE =D LA (D20 mm <X W20 mm X
t2mm) ICHEREMEERZ A U TIEBL L 7z, BAERHLER R
HICHAFA T DEBAKOBHICIE. B6 (TR TFEEEAKFT
fliDEEK D EHY. NTZT—2= v bk > THREED

| —

REE fGEEK
(FPIW=ZZDLRT) GE/AEMIRER)

<=

EYHIKZIE K
(CESENAEER)

3 AIREEICHITDBEBAKDEBX NI L

E1TE#EIER 2022 vol.95 no.3

156 (42)



FEAEM R C K D ESTIRES DHE TR LT

ERESAIEES

T~

(b) FEFRILDX A= L

B
(ESEEE)

TERKNR = FUES. BPKZRYRT

5 MMEREDXAZXL

NTS—1=v k

F.M @ FREst
[
T @ #&EXW

6 fEEKEFHENRER

RN T 2R R & BRI 0D 2R R DTN % B U 72 7F
fliAs—I &AWz, EIOEBIEI TR, HBADEET D
R CHASIRED) EHIET D75, BUNEHREE 2%
Vo IR E D AP 2 B U T o 28 DIRIE & ME (. 8452
BRI DHELEIED D, 20°CE 65% [CR5E LT, Fen 3T
A, IO WA 7 M D BHEIREED S . B IEEERD
SRR E B WV TRER LT POKMGEIEE” & L. #%

BBIK D HIAE OO 7E F A F M D 7K O —HE TH ks U 7z IR
&Lz,

TS OB A TR U 72 SEM G P (R B8 K T 4
B BRICRT. T 1 ORM TN LRR. TS
PEflE 42K TdoT. ETe. BEE L TRfTKHRE Y.
S L DI UK (kS LSRRI 20 F L 7z S O
BHFEATIAS R (& S LSRR 282 (CRT, B2 0
Sl TR U 7R 5. FOKBEIERE IS 2.3K T > 720
NS ORRD S FEBAII Tl &> (LRI &
FIAEIC . FOKBGEIEREA TS AR . M
DR CE T, 1 ORED D, (AR OEIL, 2
SR D ISR TE VKT & AT O BRI (L
CEBEEABND,

FENT. MR HIRAE DR AA I OFSE & & 6 [ Phrk

X1 AR EBIRU I EEKHE"

B8 Bl Ses
AEEEE (C) —26~+4
AEMEE ('C /min) 0.2
ZEZFURE (C) 20
ZESURE (%RH) 65
|55 BRI

[JIDFN
BEE
slReE
FEEEIK .
(RRUTHERE) SKi%
R (BW13&)

K2 FSLERFILREHE"

I5EH EZhiESC 3
AHERE (C) -18~0
SELEE (T /min) 1.0
ZEXURE (C) 25
ZESURE (%RH) — (BZIRBIRE)
R BAXR
TR
K SIEERANIR
AKF 5 X127
slAshEss
K%
(K S1EER)

TNBIRFZEET7 (TR T, CZTlE. T 1 OFHi S = ik
IC. WHERREEIE O CU T ORFMME T—EIC L., JAEIE
FERBE = il U 72 58D T —/E (U CIRitE & BlgE U

BT EREIR 2022 vol.95 no.3

157 (43)

HE0RD O M H Bl oH i RAHEIC C 2 MR I

X
=

:



) mﬁl

HETD O S H-Bi N o i R AT E <

3
&

:

FEREMEZERC K D FASTIRES D FRE TR LT

ERIR U
(R7H1)

EEH

0 2.0 4.0
(0 CEIZERFR)

B (h)

M7 EAHREOSEKN IS N DT

TW3, IOBEEAS. FREORKEE & BICHBALRE
U, HEKSNTOWKERFOHER TE D,

INBITKY. it U 2BEREMEEBI OB %, Bacifads
DAETBAKDBGHZREL . MEFRLTET DI ETHIET
=z
(2) BITRZNFEORAE

BT, MBADER LU CHRET DROHEEERE ST
WD TDTz®H. FEBIFIEFMERR. BUSR LBEE R R
EWEIND, CODDOEEIE. BT BRAERGHT
DHWNICEVWTHEV A TRV — 75D, ME Tk
ZWH U 72 BRIAER F. T DD B OEEEEOIAHEICED
HEIXRIHZ D, £z, E—9YZFHWERB S B U,
HEFBLIGTE—YBEBNHNFRETH D, INOERFA. &
& R E i % 2RI (TEAH U 72 B 0B TR Z B L
7z

— IR A RN TH D b — I BRBR & EEBLEMD
MEENEE AEEOEFEILCHE LR, BE%
LB D & — Y BRBRITH T 2B TRENEIF. 3 ROBEK
L a——ATEM 7% E5D > 7z,

Flz. MEFBEMIEHER DB (BB AT - &
THRBZEAE TE D). B OY 1 X DHNER%
EHRUBWTHAIRSRERD &N TED,

(4] HENE

AR TIE. BRREMEERHT K 2 B D S AL BT 12
DWTHlNTz, T OEREMEERHIE. >3 =T —ADHED
TWEHARZHEDAH NS N DS < OWBAEERIEA TS
DM TH D, FMHIFFIVI =D L2 W TEHili & 52
i U727z SRISESHER DR T —)L T I feER)
REMHRT D, Fz. BMLICrEIF TR, BEOERE &

S HEEYEDRE D X N DERIREHETH D, 58
BAFEEMEEL . NS OEE Mk U TS B
WU, H—RYZa— SIS OERBICER L TWL<
FETH D,

RRIC, ABFE CTH Wz AR EYH (E. BEIPTRYE
PEP AR & OLRAMIFECEIDERTH D, < ICHRE
ERIT D

ST

(1) hEIEE, BHEHH. A—T>>a - —AD0HEITRIVF—%
KT DEGMS = 2 L — 3 UHEM. ELEEER. 2016,
vol.89, no.1, p.50-53.

(2) HELE - FEMHEN. A—/N—Y—5F v M4 T RE
Y3 —r—A. B LEEER. 2012, vol.85, no.6, p.459.

(3) At HEAN HAMMHER A2, BRI 75D HEE. “48i#
BWHIZK” . https://www.jsrae.or.jp/annai/yougo/48.html,
(=08 2022-08-31).

(@) ANFTEIE D, e HE Rl & 38 H U 7= B RS EE I OD A
R AR EE AN H A 22 I AR RO SR B
2022,0S8-9 (B111).

(5) Tagawa, E. et al. Anti—Ice Nucleation Activities of
Tyrosine Peptide. Biocontrol Science 23 (2). 2018,
p-81-83.

(6) BRAAEH. HEIRAICO—F« VI AREIE R T F R
TR D43 5. BT 4. 2018, vol.53, p.174-183.

(7) FAREED. FORENXTF R &AW BREO®RET. 58
707 ¥ TR, 2021, vol.70, 3Pa043.

NI FIER

JEEE TRIVF— AT LB OIS/ EH, B

TE. B BRI E T BA Fe AR Se it B i i 78

P TxRILF —Fffith s & > 4 — 8T R ILF —Hifli
I FeEt. HAGHZRYSSEH,

KiE B|th

JEEIE TRIVF —2 AT LB OBIFEICREE, B
TE. & L EBR R S BT B F AR S B A 22
T TR ILF—Fiffiif s > 9 — BT R IUF —Hiffi
MFEHE, B (T%). BAREEES, BRIt
e HAMEASSE,

8

A0 &=

E BSOS 3 — 4 — 2 OB BRI HEH,
B, ELEERRAS AR E AR ET
LR, HASHENEESH,

E1TE#EIER 2022 vol.95 no.3

158 (44)



FUWAEZRETS D
ErERORETE

REXLT Y IFINA ABEEBRFRELEZDER

Fundamental Development and Application of the Next Generation Edge Devices
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There is a growing need for IoT systems to minimize the use of cloud systems and enable data collection and analysis to be
completed in the field. Fuji Electric is developing a platform for “edge devices” that collects data from on-site equipment and relays
them to cloud systems. This next-generation device has hardware that delivers enhanced processing power and diverse connectivity
in wired and wireless networks, allowing it to be used for a broad range of products. It also includes highly scalable business applica-

tion frameworks and other convenient software.
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Industrial Applications
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2nd-Generation Discrete SiC-SBD 1,200V Series
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B OBRFEICKD /N PINA S OEJH, JBS s R U
7 MEOREMMICED Y T MEFLOKT. MEO D = —
NTOCAEMICED VY0 MEFIOEREE LY.

BRAEE ERUFE
Ve Ve
Bz Nyor—y Viem I Iesm T,=25C 7,=150C
(typ.) (typ.)
(%) (A) (A) V) (V)
FDC2WT20S120 TO-247-2 1,200 20 190 1.57 2.29
FDC2WT40S120 TO-247-2 1,200 20 305 1.57 2.29
LB A E 7 SR SR SRS N R e S S g o et
¥ B ERRR S L A T AT P S R R R AR A S —
& B LB S P A R AR A S I R B
E1TE#EIER 2022 vol.95 no.3 2023-S01-1

166 (52)



£ 2 € SiC—SBD 1,200V ¥U—X

REER (7/—F) REEBE (77/—F)

p* p*

n~RUZTNE

n~RUT NE

n*SiC &4k
EEHBEE (hY—F)

n*SiC 2k

EEEE (AV—F)

£ 1L £ 2

T=257TC. tp=10ms
200

150

100

Iesm Spec. (A)

ul
o
T

%11 55 2 Y

2 1 HEE 2 1D SIC-SBD Fv &

Ve DI E  Tpgy DEEEIT D 72,

E3Ic, 5 1HMREE2HMNR1,200V/20A E D
=20 A (28133 V, DIEREE TR T, —55~+125°C
FTOMRICB VT, 52 HRIFH 1 HRKY V; HME<
T,=25°CIZHWNT V; 1& 10% (S L 7=,

412, 1,200V/20 A HFORERIRD [,-V; Ktk %
Y, REIEBM (P/—R) EBBLTWSp EEn K
UT NETHRENS pn AT 1 — RABIEL. £

17=20 A
2.6

2.4
2.2

2.0

18} / ______

1.6 10 %I

Ve (V)

1.4

%2 1L

1.2

1.0 L L L L L L L L L L
-75 -50 -25 0 25 50 75 100 125 150 175 200
Ty (C)

3 1,200V/20 AFRFODE 1 YL 2 KD Ve BERF4

£
T,=25C

I+ (a.u.)
AY
o°
3
i
op
Q
A
I
7
g
=

Ve (V)

4 1,200V/20ARFDHE 1 N &5 2 tHXDKREBREFD
Ie=Ve 514

5 1,200V/20 AF=FDE 1 XL 2 KD /o 1%

B/ (P/—R) & p BOA—Z v UFHKIC 100A B E
DREWRDTEN D 86 2 AL JBS BiE = mEllk L7
CEICKFYEITHREEXRTpn BEY 14— RICET
HHNDOT <7D, F7z. n*SiC FERD LI & D EEST
PMEIR CEviEm B) Uiz &Ik Y. BSICRT LD I,
51 HARTIE Ty PREEMEIE 90A TH DI L. %2
HARTIE 190A E7xU. 2 fFA ELU 7=z,

Bl Nys—

I I ZEFRARMED TO-247 IN\v o —I T, BV —
Ui AN W 2 0 D TO-247-2 NXw o — I A L
Teo WFRIDINTHIEERE e A 3mrmi YRS
T2, HEREANE < TY. SIECHWMHE TS D,
Fle. FyTEU—RIL—LOERICIEEHT U —FA
Z=RALTHY. RoHS #H4 (EU 2011/65/EC) [T3H
aLTW?,

SENHR
(1) BEEHRED. 22 AT+ 2o U —hSiIC-SBD> U —
Z. BRI R. 2021, vol.94, no.4, p.267-271.

FEFChEHA
20214 12 A

SEVEGDEE
LR
LA S AR B SR R S
&6 (03) 5435-7152

(2023 £ 1 A 19 H Web 235)

2023-S01-2

E1TE#EIER 2022 vol.95 no.3

167 (53)

SESEnE I



qEt - BHER I

&8 (RS TE > -EIGIBEE)

Al Artificial Intelligence N LHIRE

BSP Board Support Package

COCN Council on Competitiveness—Nippon BESEB IR

CPM Consumer Presented Mode

CSR Corporate Social Responsibility

DX Digital Transformation FYGIVRT VAT —A =3y
eMMC embedded Multi Media Card

EMS Energy Management System TRIVF—IRIAY NI AT A
FTP File Transfer Protocol

FWD Free Wheeling Diode

GWP Global Warming Potential M BRI AL AR £

HACCP Hazard Analysis and Critical Control Point

IGBT Insulated Gate Bipolar Transistor Mgk — RN R—S h SV I RY
loT Internet of Things

JBS Junction Barrier Schottky

LCD Liquid Crystal Display

LPDDR4 Low—Power Double Data Rate 4

MCU Multi Communication Unit BEMAKI =Y b

MPM Merchant Presented Mode

MQTTS Message Queuing Telemetry Transport Security

NFC Near Field Communication

(O} Operating System

OSss Open Source Software

PFC Power Factor Correction VIR SGE

PID Proportional —Integral —Differential

PMV Predicted Mean Vote TR IR

PoC Proof of Concept W SRR
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PPD Predicted Percentage of Dissatisfied FHIAERE R

RC—-IGBT Reverse—Conducting IGBT WEE IGBT

SDGs Sustainable Development Goals Feie AT B 7 BAFE H B

SDK Software Development Kit

SoC System on a Chip

SoM System on Module

UPS Uninterruptible Power System 5% ¥ R A T

VPN Virtual Private Network

VPP Virtual Power Plant N=F v IVWIND—TFZ>V
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