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GATHEY HES TRy 5B LELE. 2o TRy
EHIEAHR ETRT A= L L, $iE s

(CTE D ARMIIRETRFICY TTAILL T,

& % FF F TOHRENE R DOFE) X 1L B EA
EAFTDLZEBNGMD ELL. BHHETHIIE

IGEN 2024 4E 7 A

FEVEICZ Lotz 2 & D, EBICIRES R
BULFEBRZITV, FEOHR AR LE L. 7
FLFERIL, RREbDOBEETHEIATT.
o OFHE L OERERN G, ZOBSITIEE
BRI L DIRELOR L &N RPN E &
BiltL, mEMEEINSZ AR LELR

FLEBILZ DM DRI, 5% ORI F—
BRI AR E~DISHICAENE D L EZ T
BYET. ZHETHRIMRIC KL DB (HEIZ)
) X2 OHERIIRE A/ NS N LD, s
MHOHEWO DLW EHDLZ ENTEERAT
L7z, L2Len s, BUEOHZORFILT 1L
X HIFEHE T 2B IV 7 L TETE
DET. 2FVIE, TOHOTF AT —EHFF]
45 L9 E 2T, Society5.0 DREE&IZ B @D
Frft rIRE 72t D EBUZ M B /R ETIC 72 5 &5 2
TEYET. flxE, THECTHH SN 5 RKFIH
BEEL A O CTROEE 2 /E 0 g, ARBFE TR
H U722 R L0, mHEE TOERBELEN
FFCEET. ZOFIZIIANFEDOH A% B2 -
—IBZR 0 TN, ZOERDOZOIZIZINND
HEDFIEZ X LIZHER L T i o7
<, BO2FETHRL, I b HARBER Y VR
T LEIZBWT, RBMnEA I N TN D
ST B L OGHEIRICEAT 2 S E0HEN S &
RTINS - SEEE WV TR uiEe
DEFA. ZHE R, sk JREhninil
FERITHFLET.

WIZIZR D E LD, SEOZEIZELELT
%, R R LA A RRR S ED TN F
EFBROWNED E ZANKEL, ZEHEDOH
TONTIEZZETOMEOERITHY £HAT
L7z, F70, RUFFEICEED Y £ L BdLR IR
BHAWF TR BRI B D A & 71T B RS
Bz LET. A% b ER DO ERIIZED
TEWVWD £9.
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RE), sk HET GREURT)
Minhyeok LEE, Gyeonghun YOO, Yuji SUZUKI (The University of Tokyo)
e-mail: mlee@mesl.t.u-tokyo.ac.jp

Z O, [ EE CEEMBA SN D iR - &%)
RENERE L AT LOR% | 12O\ T H AR
DB OFREEGBY, FRIHRIFCET.
HEOAR Y NOREEMEENCIL, VF U LA S
VRIS B/ N EE E B ER RD HT
WET. FEMAIEY bARVIZHO O TV
T B AT RN X ENE L DO NK S T
HHTWD, _Hﬁxffé&%“” b LB W ET.
—J7, BERBIIAEE D ERT, K=y v
at, KBRS D/NAr— VRENFARELEE Z DN
D&MD, BRBEN— X O/NEGET S A X734
RENTWET. 2L, /RO AT LTI,
RBERR L VB Y 2 — LB L TV A T2 B!
BRHFIRANEEL <, EEETY 2 —LOEERNR
JED EFRA 280 °C FREE LK <, FEHEE L LOE

B RMNEN R EORIERH Y £ LT

A TIE, D OEERRT 5729, 1)
iR e\ C X 2 BVEE SR 1 O IR O EEEME, 2)
BREF & 22 R DIRERE BRI -T2 &
W2 KB xR 2 O 7= ARIR S~ O BB SR 2 oD
i, 2L T OBEREBE Y 2 — L OREHE
DFfESLE 7' a N & A T ORME-FHMZITVVE L7z,
7, FIROBRCEREE O AR e BVEM B &
LT IR & — RBERE L7 SiGe & 1[1], ik
AR LT Ni R T2 IE L, BVER THO
%&{E%&xﬂumﬁ%%ﬁﬂ% L7 S EfpTIC L 0, IR
W, BAEESE 1R O R BRI ORI R B L O
RBERN I 5 2 DB DV CGREZETE L &
L7z, ZORER, FEERICRE R ELBET
5&, BREEZNRAZIFIE 100%I2 5% - 7= _FTEVRH
k% SiGe FF Tl 1/4, Ni RAEEHFTIX 115
FREICHH T2 2WHLMMILE L.
ZLC, BEFREMERICE ST, ARy
a T T AR O TERIE L7225 7L 2
FEE A il AR & 9% Pd il IEE A SiGe REHESE -
OERmE IR L, REIEE 1074 °C, EEZE

IGEN 2024 4E 7 A

700 °C, BRBERNF O FILL EA#EB L E L. F77,
JEX 0.2 mm OB NI ZAEHETF NS5 EE
FEMEOBMEREET Y 2 —/VERMEL, BEIEEN
645 °C & PHIED HIFRVMEIZE E 72 b DD
10.8 kW/m* DR W EHE LA R LE L.
é%p 2021 47 7 HITiX, 485 ROPEERRKRE
R (Y I ([ZRBWT, AREVERE
x?AO)ﬁm Mo 7B LT-BEER Y FD
FEHETTRER A I L £ L72[2].
uL@iﬁz,xﬁ%fi ENEE 1 & ek
E—IKMEL, &<H LWERERE DB
/XTA%:T%%?%Li L7, BafEdric i v zo
EHEEMEN T D L b, RAIERTEHOER
BEFEBRIZ X 0, xPish Rl i@ﬁﬁ%ﬁm%éh,
BWREBBEENGOND LALLM LELE.
St%, FTFDS B8 LOYEEEINEVE
EVa— /L EDHAEDREICL ST, &HIORE
BYATLAOR¥EEZABELTOEET. 5%
THRETHREOIZE LA LS BEWHEL LI £
728, ARAFZEO—ERIEL, NEDO JeEffse > a7
FTADIEEZZITE L. ZHIWTEE W
KREPEREIgEE, EEEMRAIIT, HRAath
KELK, # A =F T ¥R E DS 412
ZOBEBEY UCEHR L EFET.

[1] Uchida, S., Lee, M., Lee, C. -H., and Suzuki, Y.,
SiGe
Electric Device Directly-Heated by Catalytic

High-Temperature Monolithic Thermo-

Combustion, Appl. Phys. Lett, 120-5 (2022)
053901.
[2] ZEMURR, SRR, nARRE—, EM—, /Wi

REEXIR COMERES AT L AW HE
BEhahRy NOFEHET~FEM1E Y MR
YRR L TRFFHOREE=2 1) 7
EBE~, HERKRFELEHL T LAY Y —2R
(2021).
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Koichi HIRASAWA, Yoshinori ARUGA(KOA Corporation)
Naoki KUNIMINE (Thermal Design Laboratory Co.,Ltd)

e-mail : ko-hirasawa@koaglobal.com

IO, BABEVERE HIFEZW-E X,
FEZLITHRIFELET. REBEBEZESOERK
2T COBRE DT 2 IR W2 LET
TR VBTG 2 x5 & U T B v
AGREHHAN OfeSr ) TF . INEREE IR
b\f7 U ¥ BB A R & L TR L CEGR
HEL AT T 4 v 74T ) FIEEY & BN
R U7 IR A E S O, X O3k FELE
B ah O HCEE R BDSIEF T WIRBIEIZ OV T,
BERRY 7R BRGNS L QU IR B D
RE L %%&%r IEC (International Electrotechnical
Commission : [EFREE KUE MES ) B SGT O 38 72

E, —HOIEB Ao E E L.
FHHBRIGR G & 1%, /INEREEERAE
o ah 23 HoxH E@iéﬁ*,ﬁf(’%jﬁﬂjqé BEJIMAR I
LTWAEAIL, 7V v MR OERE A EH L
TR EM D BGREFIETT. HaiAg»E
FMEIT 2R, EOEMBOEHEELY S [m?],
BREFEE h [W(m2K)] & L T H (KB 5
Rthown=1/(SHy TEDLINET. £/, &it Lz
HARICHE SERITNE R 6 RWEE P [W]
ZOMENITTEINDIRE EAZ T & LT2E &
\ZZ ORI R S5 W HBE )T B AR BV BT
Rithiarger= Tmax /P TEDLINET. —D—DDFE
W OWTHE 2L L, LT X 5 RBGRE
A TET. Rthown=Rthuge THIVLHCOW
HEENDERENDWABEII LD b EWVO TR
ARELTT . Rthown > Rtharget 7> Rthiarget =30 °C/W D
Eahid e — h 7 2 EAREBY IR KRBT,
Rthiarger>30 °C/W OFEIZ 7Y > MECHRAK O i FE
AED TR L E7. LEmEDOEHIZIE Lee D

tmﬁ&%mﬁbiﬁ._@$M%%@_&f,
— MU —Z BRI T S D720, F

EU@m&w%m##ﬂ EL72D FT.
WEOFRE FIEIPIEEO IBEC M T3, i
ICEE SETRWENDE, K 1(a) 0 2 & PR

GEN 2024 4E 7 A

JECFRD L AR O A T b & T
FL7. LL2annn, JEBHIRE CHESE ﬁh@
MED LNDEREIE, K2 OV — RS
5KMﬁ%ﬁEﬁ§ﬁ®%SﬁﬁfT.§ﬁ¥
PR OMBSEIT T ) o MR AR DT, 4
ATREZRTE NN 1(0)D X D127V > PRI & 2
T DR & BRI W T EE N B X
T T, 2023 4F 8 HICHGET ST & m F B
? IEC HA&I12IE, X 1(b) DA R A R &
AVE LTz, BREVIEGEEE & OfARbEIC &
VD, FEFEIEHGUE A0 L BGREH Y, A ERM
WCEMTED L IICRDEEZET. A%ITEM

IEENCR T 2EFCT. A% ZSnWE Lz
100 = 100 = \
ohds 2*n A
FeCyH 260 -\

R Eas
a0l @40 L
Ezo _ Ezo : \\\

GOI 40 20 0 20 40 60 lBO 100120 140 1160 JED‘ 40 20 O 20 40 60 80 1001 20 140 \150
BEEE (C) BIHRE (C)
(a) U — FHUIEEGIER (b) FEHFEIERPLEE
1 A feress dh
AN AN SHAE 3%
Bicl R~ 1%
or S5 1%
7k
S BEARAR ~

28% 96%

] PRI 257 JE PR 25°C
gg’;’ﬁj € 2012mm # A R
EAE 9mm 0.125W W

2.5W 14 E

ENUES Tt
B 2. JEElS

U — FREES A

SE XA
[11 S. Lee, S. Song, V. Au, and K.P.

“Constriction/Spreading Resistance Model

Moran,
for
Electronics Packaging”, Proceedings of the 4th
ASME/JSME  Thermal  Engineering
Conference, Vol. 4, pp.199-206, 1995
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Tomoyuki KAWSHIMA, Akihiro KOBAYASHI, Kazuki ASAKAWA (JFE Steel Corporation)

e-mail: tom-kawashima@jfe-steel.co.jp

Z D, BARIBEVERE 62 WA\ T, %
WEEZHTDREE N E, RERFITEN
FT.2DORIBRAEDDIEENIZIZTIZZ &I,
REBREZEZOHERZIILD, BRELO X
TE THREOEM EERSELCTEBY £, LED
B L B ET.

ABIOZEDORGRE 72> -8 TEHa - K
NOX * BN RZ T v hFa—T7/"\—F—] L
D FF. 5 S8 B HARIREY ARV T A TORHER
By varcoREFrPHE LT, The 334
International Symposium on Transport Phenomena, H
AW ERAT 2o 7 7 LR 2023 5 TCTORK
R M ONZF DI BRE U 72 R DUV TR
TrlEEE L.

FYT7 v hFa—78—F— (LLFRTB) T
SR OF 2 —TNTRBENEL, EOREEEE
Fa—TmzxFET. FLT, MAINZT 22—
T OFEHENC L0 SR A B L £3 (K 1). RTB
V3, Rl E 7o V3R SR P AN TR SE A N EL AT
BETHY, Z< OMEYFCTHWSHR TV ET . RTB
RO LNDHMEREE LT, OEHFmE, OK
NOx 1, @m#Eh= (=CO,HIE) MERED 3 D8
ZIF B FE 3. FEEETIE RTB OEFHMm{biZFRIC
HERMECT L. 22T, EOGROERMIE
PHFFCZX 2EHBIROT = —7 % H 72 RTB
DFEREIZED A E LTz,
7=

f; 950°c:f;

o >
Foa—7 900°C
S
PR
L& 2L — 5 (E#Rikk
37 A 830°C

X1 F7 v b Fa—T R —F—DiE

IGEN 2024 4E 7 A

RFRD 3 DDA WT IS MK E TR L
TAEAB RTIB # X 2 IR LET. KB T A7 A
(BT 2R Z L FIZFRR L E T

O ZFEEEZE X R = Rl
HeTHET, Fa—TLVHR— Ok
AR ENETT L L E2HE, R —
NEOER ZMmIE L E Lz,

@ FEHMOF 2—7 L RO N —F — %1
HEDLEDLZ LT, N—=F—FEITBNT
BERTHE & FEERPE23EEE L, K72 NOx 1K
EEBLE L.

@ FEHBROF o — 7\ L= R DR
BVEHE R 2B U Uiz, BREED RIEE M
HF 2 — T NE~DEAENETT 55 4
EAEHEICBASE LT RBVRE R 2R IET 5 2
ETEWERAEMRLE L.

BA%& L 72 RTB (X JFE A F— /L T-ZEHI X /5 4k T35
ICEAINTHD 7THERBERELCRY, RS
D OEWHREPHER SN TNET.

BAZIZ7e 0 F LR, REMOBZIC ZH v
7o 2T A NS D BIRE DERRIC, & O TH
SEGHB L RIFET. 5% bIEERoMr%E - BR
FICKVEEROBBICHEIRL TSV £7.

OENOx/S—F— T o — T
FElliic - fE5 i TR HEMEHR)
o Caa
D A
YN T

N AN R

O ERFNEARIN LR (R

2 BRFELI=T VT v Fa—TN—F—
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I GESEEER B )

Takuma SHIGA (National Institute of Advanced Industrial Science and Technology, AIST)

e-mail: takuma.shiga@aist.go.jp

D 61 BIHARBEA VARV T AIZBEEL
T, BARBEESBRMEZ N E L. &
BWEEEFELE A, ZH8BEWEEEXELE
FxrEhpd e L, REAFERERE ORI LED
B L B ET. RZEERARE L, (mROF
HEGHOS LR BEBICEMTED L) —ED
FEHE I ZHS D B FTETT.

ZEOMBITR0 £ L TREIRHETD 7 +
J WIS K DR OfiFI ) T, £l
WCRTET D7+ /v (RE T 4/ V) BEEOE
R 2 5B HRICHL NI LE L.
PUFCiE, AR BRI ERERZR SE TN
FEET.

JEE < 72 B2 o, MIERHIZK T 5 7
+ ) CHELAKERIC 2 Y, BYRERMNME TS
ZEBNMLENTOWET. ZOBREDOY A XLhTR
ALY >k FERNCE SV
Fuchs-Sondheimer EF W2 k> T TCE 52 &
DL TWET. —7F, REZFRFEL~LE
T T5&, IREE— NI NI LalEoT
HOIZRY, HERETATIHMBATE ERA. &
PRI 703 S 28T D BMBE AN o X Cili ¢
XN EIFERICHHA LN TTR, o
MR A LUV TR W R, BRI
B2 L 7 O RITRE L W b+ <,
TH ) OWRREERBEELIZZENLUTICR D
B OBREDOHMIIIRER T LTz,

B A5 10 nm O EE ORI B0 YR
WZBET 2 2 E TOMIETIE, Lol oo rEh
FyIal—varyPHnLnTHWELER, 7
# ) ERE AT NV E O — Z L IR fiRTIX
ITONTWEREATLE., ZOROERNIZETIE,
FEEAS RO EE H S DICEB L7 4/ Vi
EMEAT 2 SEhit T D~ < KRS 18 )1 2215 % B3
L, #7225 EFFOmER S Y 2 o OfREIK

17 LT BB i 2 93 L L 7=,

JEIE DN T + 7 O CiA DR
MBI D &, WREEAEROBRTH D 7 +
I UBBRBRESERMINDZ LN F
L7z, ZOEFTBWT, A7 Rl TE LT
B DIRENRIEN S D = LIRS E, [EARER
BriZ kT, ZTHn#EEREICRHET 2K E 7 4
I ThDZ NN ELL. RE 74/ D
RIEFEEIIREL2VEIICEZXETA, % nm
DUF ORE RS ClY, Rl 7 4/ v OIFET SR
TEFEHA. 2T, 74/ VRETOEGELZ M
ICHRD Z LT, BT 4/ o NERESROBYR
WMIZHZ DB MUE L.

FORER, Kl T 4 /D EEEEE T 1 XNED
BT D274 v EBRSEBELT 52 L 24T
BAOMNZLELE. 512, 20 nm  CTOMEERE
TR, KT 4/ N LA EBYGENER N ER T
TN EHEERIICH 5T LE L7z (Phys.
Rev. B 103, 195418 (2021)) . AHF4ECTHF B AL 7= FnHL
WS b, HERmEELHET s Z LT, £
7 4 /v OREPRESLERE R A IR 5 2
EWHBETY . Fo, RRIESROOWE & iEE
LMt P CRRLND, kTt b=koce b
FRRWIRENRIE 2 F T DM Bt OB G 2 PR
HTEIZHLENY £

D& D AR 72 IR HR Y e 2 & 3
TEDGL, IST SENT BRSO AT L
LB & RERERORIME ) (2T, A TR SERATE
EREIR T R SA =6 TREISE D050 21 K
LW E W W BT T, 2 Il A
L EFET. Tz, YEpFiricEdTnk
FHBERICHLEHLET. 5B bZ0XHIRT
Tu—FEILICHEDT, /AT aRr—
ATZOILRLBBICHBRLTWEZNWEE X
TWVWET.
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Masashi KISHIMOTO (Kyoto University)

e-mail: kishimoto.masashi.3m@kyoto-u.ac.jp

OB ARG SEME ATEE, IR
ICELF7. BEZESR O ONCERE ORI

BB L FFEd. CoXELIEEPZHTEE
L7=DlX, T ETITfREW=EWi=eEd,

AR E B o TVl izR o F 4, %
L CTHE D SR < AFZEICE D fHA T =AD&
IHHSTIZEFDOHLDOELEFELTWET. Z0HEB
fE0 UCHEFLEE L B3, 72, PAEOEND
BHEEIZAR D, FWITHZEIEEIO 0 Th > 758
LN EETETEZ L, KEELS BnET.
ZEHRBROMIEREL T TEIRER\L I ELE
o> 2 fUE AR BAREAIR OB & 20T U X4
YA RIS A% ThY, ThETR
B R T T ADIED, BB REORHSSCE

Yy —F A THEETINEREZREL TV ET.

IRER{L I k& (Solid Oxide Fuel Cell:
SOFC) 1%, FAAME 2D E NG —B L CTHY M
A TWHLIFTEXRTH Y, BEMIZHN LD AL
BRNERIZI T DlE - SOSHERBIR A B 5082
L, £0BRWEMEZHETIEOEHEHEL L
FHPELTEELE.

SOFC O&EMIIY 7 I 7 v R — )L i1/
LR INDZLEERTHY, FONEFHTIEE
T oA A - TAOEEBRGENELH L LB,
BRALEROSNAE L TWET. SOFC DPERE
WA T, 2D OBERMIBICHEITTE 589
R VERE ORGP ME L S TWET. itk
IIRERBRANCE S BREH DR SN TEE LR, I
EOBEHINOREIZL Y, BtEL T 27
— /LT3 RITHNTBIET H 2 EDNAREICZR D £ L
7. BEHIX, EHRA A E— L a2 AR
7B (Focused Ion Beam — Scanning Electron
Microscope: FIB-SEM) % fI\ T, SOFC O EffH
WOBBREIT> C& LM, THKFIC
FIB-SEM MEA X 7=DiL, RAAEL 1 HF4ETH
722009 FEOHDTH Y, ENLSRFLOWFFRICE

IGEN 2024 4E 7 A
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OB LE BIERDHFETT. ZOMIch X #
CT £ffrz W7o B2 506 & [RIREHIC SOFC
MEEICEFSNE L. FonrbEonsd 3
WIEOREET — 2 1%, ZHE TOWm 2 TR
R EEHEMICEE R EREZALTEY,
ZAENEIZIT 5 3 IRITHI 7R S AR RSt
A FOSFEAFUET D Z LN ARRIC AR D F L.
T, WBEEFHEST DG NT A =2 DOEEL
IZONThH, FEORELZELS 22722
NHEEIZR2 D £ L. Zh bl - E8bH
ORI FEAEDOEMNGEED Y, 5 THLZOEE
BICERD A TOWET. &5, ELAEHEL
AR LT DL - SOREK Y I 2 L— a3 U
OB HLITWVE, BRSSO EREE T 5
ZEMAEREICAR D E L. ok o, BHEIL
BEREEOFEMBIE - TRl - Y I 2 L —
va T K BVERET I & U o T BARARAT I A 7
— O FMREAN T, WFEBAA Y RRT & A &R
Thol-T-h, —oO—DOTEIMEY FIF & E
L7z,

3 WRoTAEIEBLEE & 5 & 3 B AR ARAT R B
DOBIFEIZ LY, SOFC DBk E D HRiEb~D
HRmEVELR. LML, BEEFFZETHL
13704, BolZ 8RR LA—XTITHEA THRND
NEETT. ZORKE LT, BMHRO 3 RITHEE
BEC, WEOTERL, X OITIXEMOEMS
al—varbnolFat AR, EbELEA
FECHEAR A FEWE WY ANET O NET. f
Z0E 3 wonkEER ST, TELRFEMERIIINZ,
B O BRI E D T at A X A DN
TY. Ee, BONTHEGE T AR T — 2 B
(2T D72, fEI T (segmentation) &\
TEENRBETHY, FIEELINIET D72 DRRHIN
D FT. EE B LCHERE TR O 7o O O FE
TIal—Ta IoNnTy, EME 3 WRIEE AL
BEXMNG LT HOHAERMPE R LD L7201
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ZOXORMEEZTTC, ITERBOAREL
WESIR R Bl 2 B AN Z & T, R RLxy
JlpoTnbA 7 utv A emEmEbT oIt aE %
WD FE LTz, W1 T T —~ TR E 2 B D
ANTZDIX 2021 FEOE T L 7=, SN 1.5 -
T2 HEM LT HRRICBNT, FeE %
CEAFIZEL T—<&23b EF5 2 &i2id7o
SBVARH Y E L7z, LaL, FIB-SEM %I LY
BFoNDEBE O, HEEEHR D ORFHERED
e Wo DX, EEEAGEELTLE 2
ATHY, BWHTHICEDO NN— KPR o722
EIXSEET L. F72, AO T 2 DT K3 A X,
BEWLLHY, BN THOLZENTEEL
7o, 0%, Fhbo TN /KL TWbH¥EE
DOFEEVIZE Y, KRS ROES50H 0 7.

SOFC DM AT |2 Rt 8 i 2 @ LT
LEEBIZ N oA LET. M1ITRT LD
(2, 3 WoTHEEBIER & 38 & 3 5 BRI s b
=%, 3 WoTkRERLEE, fEIR T, WS R
b, PEREREAG (B I 2L —vay), #LT7
A4 — KRNIy Ed. £7, BENIHED
iz 3 WockiET — % Oy T IX, ZhETTE
¥4 GO RERHEOMEENLETLREZNR,
semantic segmentation &) HINA@EH T 5 Z &
T, BHRRIZHE EED Z EAHEIC /2 D F LB
. | BEER D 72 O OERERR 7 SR AW D
NTWBHEIETHY, 74770 HEHE T
578, HETOEFIMEST2ONERHI S
W, AR BEABNTETCLENE L. KRICHE
BralREZR T — Z AT g o ToRETEIE R S, g%
B D& /8T A —Z O 23 A & L7z,
EIROMERE MO & DM N T A —X DOHFTH,
BRI BAR T 2 JE 7 7 7 2 1IERFIEIC
LD EELDAR N E WD, KAIDF—47 v b
LLELE. EGENLORKMEMHAZEEL TS
BRI =2 —F )L F v kT —72 (Convolutional
Neural Network: CNN) &= H\\% Z & C, ERatiE
BT 5 EOMITKR L ThBRRFICERILT 52 &IT
B LE LM 72, 252 L 0EMIEROFT
MHTUHNVEMTITY 2 ENTE R, 8
BOTaRAL A NATEDLZ LIZRANOE,
B E AR T T L ORI A E LT,
WO ARk~ S U — 2 (Generative Adversarial

IGEN 2024 4E 7 A

-11 -

Network: GAN) W5 Z & T, Kt -< v 7z
ZHEEMEZ AR T D2 LI LE L
S BT, FEDOKMEY, HEHRERI AT &
D IAEIE R T HET L E LT, & GAN
(Conditional GAN) DBAFEIZ H LY #7x, (AFES>
RERIEA r— )V 2 PRI E L CREf S %
ERTEDETANHETCEOOHY £J6. 2
OMIZE, HiEY I 2b—va VORBTEE L
C Physics-Informed Neural Network (PINN) 3
X°, Persistent Homology (2553 < (AR T — 4 fi
HriZE-2S < 3 RTEERE RO ITTEM 7R &, Fii
REFRETD AN EIT> TOET.
ZDXHIZ, ZEMEREA DR STHD
[ FOH N A AEGUTEET DHF5E] 12OV T,
MREMBD THOLELHBELS, BREESDE
LG EEA. BREERE L —T DT XL
VA v EFEBT HI00E, FERENO S EL
L, EFNHE A L— X7 SHMNTOBRRE N ME
TY. ZOEOBMEOZTEEZWHE LTI
D, SH%LIFRITEEL T EZWEBNET.
BEVFEROSBOERRICEBINE LTE, 4% L
HTHEEDIZE LS E LA LBV LET.

Ta—FiRvH

@ﬂiﬁﬁﬂﬂﬁ\
£ T 4

PINN
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[1] Kishimoto, M., et al., J. Power Sources 196
(2011) 4555-4563.

[2] Kishimoto, M., et al.,, J. Electrochem. Soc.
159(3) (2012) B315-B323.

[3] Wang, Y., ECS Transactions 111(6) (2023)
457-467.

[4] FEACREEL fh, 85 60 [F] H UGBS AR T A,

[5] Kishimoto, M., et al.,, J. Power Sources 580
(2023) 233411.

J. HTSJ, Vol. 63, No. 264



%5 36 [0l H AMBEVE S E

ARGRFEEEEZZELT
On Receiving Touri Award
of the Heat Transfer Society of Japan

ANT YA RFEA GRAEKRY)
Donatas SURBLYS (Tohoku University)
e-mail: donatas@tohoku.ac.jp

Z DR, 2023 L H R EEVESBE 2 W2
TELTCROBIELELIENTHY, FRITHRIC
FUET. ZTHELIZSWE LA, RHBUNC
BERELSOERE, DX OMEILE L EFET.

SZEORG L oo R [ T B AR
BriEOBFs & T 2 27— VEGRB AT ~D s
TY. BT A AOREREHN—ZATHED 5
NTWETHEICSDETFE LI DEF—~ L~V
A MEBETY. NI X o THEE S T/ G
ICEELTEY, (EROTIETOMTO B A K
IR > TETWET. 2 THRAE 4 OES %25
HAY T2 TRV TN 5 43 18 72T (Molecular
Dynamics; MD) OHFEE 720 £9.

AT TIX IR D A 47— L D[ [E A i O A
kR IC B2 MD BHE AT, B Z Lt
< OEGEITHEMERE OBy OBE SR LD A5
NWELE]. 2FY, EREAmOMEEZZDOE
FHEHTELZZ NS0 E L. —JF, EiRM

FAE AR 23R ISR RIS SR T O L,

BRNRF IRy F S HEIC N B8, Bs PERE A3 U]
MDA —ZEASNET. ZOHRERITHE
THTHORENZbDOTLER, kb EHS
EWEMER T DR S LD 5 E, O
PEAEE, RIECTORLE, KBEFRAOHFER Y, #
T IC B E 5 2 D ENIIZIICEY £9. 1
DN G YBIRIR N HEME T2, BN -T2 2
(KRR BAEH OB S0 D S EAE O I2 8 b
D, WRERST-DITHEDZFLMbY £9.
MR FROBFEHRAZTE L D ORIICHE I S5
FEEL O —OFRMEOT —~TI[2,3]. —HIE
M DDA, MD THh-ThH, TRLF—{f
FOMEIERIS Y SET2 72 U BTz,
TR F— DRI BE 2 TWITIE, B
IR L OB MANERTE, BHT
% Z LT & o TR O ERMI R A RSN Ol
MWD £9.

BERDFHBEIZONW TN TEELZAMD T
IEBFEICE LG R WEMERFRER A Y v b H D
F97. AT OM MR CIXE R M AEH MR S A3 E
PC L7, 284 L RS 2 BRI A At Fn
fEbET. (TEEFIXER OB LB A
HTFETHY, FEBRTIIEMANEL Young-Dupré
K TROLNET. MD TOEMARIEITROY
A AR OFKINH Y, LTl b s L5 %
FHA. I THEDIDOITETIFHRE S T
43730 R3O 3 Phantom-Wall B2 TH Y, {RIZD
T J5 ) 2 e B ARAERE 2 Sl (2B s L, R
RN LUET. ABEED A b ATEIXEE &
R EEBEAECTEF LD £9. AL TR
F AT H % Dry-Surface EE W WE L7z,
Dry-Surface {EIIRABEEm O IZEHRIEHZ
Db O HEMEFANFRIMERICE 2, BX ok
HESEET. REEH T2 —a AEHO
WNRIEFIZIEI L 720, #1972 Dry-Surface
EOWHERA A — 2% LE L12[4,5]

BT F LD, FAERRNS THREHEE,
L TN T D 1L DR AP S K e
HLHE & W72 & F L7 Darmstadt LR KD F.
Miiller-Plathe 5cZE, F. Leroy K, BALKZD%)115E
KA, WMFEMBIK, £ L CHFRICEfEZ R L,
B L T2 S o 7o/ NREIF IO J 0 B i L
FFET.

[1] Surblys, D., Kawagoe, Y., Shibahara, M.,
Ohara, T., J. Chem. Phys., 150 (2019) 114705.
[2] Surblys, D. Leroy, F., Yamaguchi, Y,

Miiller-Plathe, F., Phys. Rev. E, 99 (2019) 051301.

[3] Surblys, D. Miiller-Plathe, F., Ohara, T,
J. Appl. Phys, 130 (2021) 215104.

[4] Surblys, D. Matsubara, H., Kikugawa G,
Ohara, T., J. Chem. Phys, 148 (2018) 134707.

[5] Surblys, D. , Matsubara, H., Kikugawa G,
Ohara, T., J. Phys. Chem. A, 126 (2022) 5506.
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Mehrzad ALIZADEH (Osaka University)

e-mail: alizadeh.mehrzad@gmail.com

I am incredibly honored and humbled to receive the
Young Researcher Award from the Heat Transfer
Society of Japan (HTSJ). This recognition from such a
prestigious organization is a tremendous motivator and
validates my passion for research in heat and mass
transfer. I would like to express my sincere gratitude
to the selection committee, the society's secretariat,
and my supervisors, Prof. Shohji Tsushima and Assoc.
Prof. Takahiro Suzuki. Additionally, I am grateful to
Asst.  Prof.
Charoen-amornkitt from King Mongkut's University
of Technology Thonburi (KMUTT), Thailand, and
Assoc. Prof. Jeff Gostick from the University of

Waterloo, Canada.

our collaborators, Patcharawat

The research for which I received the award,

entitled “Optimized structure of electrochemical
reaction transport field revealed through mathematical
science and non-equilibrium thermodynamics”, is my
doctoral project at Osaka University, for which I also

received a Young Scientist Research Fellowship from

the Japan Society for the Promotion of Science (JSPS).

Reactive transport in porous media is crucial for
various systems, including catalytic reactors and
(e.g.,
batteries and fuel cells). In these devices, the porous

electrochemical energy devices secondary
electrode structure significantly impacts performance.
Our research focuses on enhancing device efficiency
by optimizing these structures using mathematical
optimization and non-equilibrium thermodynamics
analysis. By leveraging mathematical modeling and
optimization we refine

techniques, the porous

enhance overall cell
by
non-equilibrium thermodynamics analysis, we aim to
the behind

performance improvement and theoretically identify

electrode structures to

performance. In  addition, employing

elucidate physicochemical reasons

IGEN 2024 4E 7 A

-13 -

the optimal structure for maximum performance under
non-equilibrium conditions.

Electrodes are the heart of electrochemical devices.
They are porous reactors where fluid flow, heat
transfer, electric charge transport, and electrochemical
reactions occur simultaneously. Optimizing electrode
structures is critical for improving device performance
and lifespan by balancing these processes. In our first
attempt, we employed a density-based topology
optimization technique to find the optimal layout of a
porous (electro-) chemical reaction-diffusion system.
This method utilizes a macro-scale finite element
model and aims to maximize the conversion rate and
minimize losses associated with various phenomena
within the electrode. Additionally, we used entropy
the of

to analyze the

generation analysis based on concept
non-equilibrium  thermodynamics
optimization process. We found that a better design
not only corresponds to lower overall entropy
generation but also may promote a more uniform
distribution of entropy generation at the local level.
These findings have been published as “Alizadeh et al.,
J. Electrochem. Soc., 170, 20237, “Alizadeh et al.,
Chem. Eng. Sci., 275, 20237, and “Charoen-amornkitt
et al., Int. J. Heat Mass Transfer, 202, 2023”.

Given that the transport and rate processes in these
systems occur at micro- and nano-scale, it is essential
to employ pore-scale models that can capture these
phenomena at a realistic length scale without reliance
on volume-averaged properties required for finite
element modeling. However, pore-scale models, such
as geometrically resolved direct numerical simulations,
require significant computational power that may not
be

optimization loop.

manageable when incorporated into an

To address these challenges, our group developed a

J. HTSJ, Vol. 63, No. 264
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novel method that integrates pore network modeling
This

an

and metaheuristic optimization algorithms.
method the of

advection-diffusion-reaction porous reactor by directly

optimizes morphology
resolving the inherent heterogeneity of the porous
structure without resorting to macro-homogeneous
models, while eliminating excessive computational
power requirements associated with direct numerical
simulations. The method has a broad application scope
for porous structure design problems and is expected
to establish a new trend in high-resolution porous
reactor design. The optimized structures obtained from
this framework also reveal previously unresolved
microscale heterogeneity, providing insights into the
mechanisms and controlling factors. This work was
the Workshop  for
Sustainable Energy Conversion Systems (IWSEC

presented  at International

2024), which was co-located with 61st Japan Heat
Transfer Symposium.

Finally, we would also like to extend our sincere
gratitude to the Japan Society for the Promotion of
Science for their invaluable financial support through
the Grant-in-Aid for JSPS Fellows (Grant Number:
22KJ2198) and JSPS KAKENHI Grant (Grant
Number: 21H04540). Additionally, we are highly
grateful for the instrumental support received from the
Office of the Permanent Secretary, Ministry of Higher
Education, Science, Research and Innovation (OPS
MHESI), Thailand Science Research and Innovation
(TSRD), of
Technology Thonburi.

and King Mongkut's University
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Riku ENOMOTO (Tokyo Institute of Technology)
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T, TNDEBNREZRAPCHIEL TWET. =
OHIRZFERECE 5 HiEkE LT RZRLF—0K
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oY) CEBMT D [ T7x by Ty Tarn—y
2 (UC)) bV ET. 4, “FEEOAKS T
CEWIN A28 5 THER 1) SRR ZH 5 T3
1)) OO AXF—BEE HVv5 UC BN
PR AR R B 72 A eI FTRE 2 ik & LTk
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[1] Enomoto, R., Murakami, Y. et al.,, Materials
Horizons, 8 (2021) 3449.
[2] Enomoto, R. and Murakami, Y., Journal of Materials
Chemistry C, 11 (2023) 1678.
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%61 BAKRGES VRO L - IWSEC2024 D¥RE

Report on the 61 National Heat Transfer Symposium of Japan
and on International Workshop for Sustainable Energy Conversion Systems

SR TE, AT SR, 3R Pl (MERE), R R RBOR), &iF # GRS,
PEHET GO TSl Rr), /Mg <7, /b B (BRR),

AR 0%, W R GREIRSIRT), HHE 29 (BERKT),

IRER S0 (Bl R LIRS, HE —Z (RIRARY),

JEHE R, N 28 GRRUTZERT), TR T (Bi#ER),

EA K, W #y GRRURLRY), IRES RS (E/HRETZER), HE EH GOTERRT),

B EH, ATFATy FAET, A UL, R EH, A BT, G T UK,
RER B, EE B AEEER), B -, R (WK, TTE B (LA,

R RRYR, G E, E OBHE (hd‘l‘lﬁt?) I B GIBRT),

FAR A (IR, /I RS BEAKRY), Il 55, 3 5 GROERY,

AR AN (BRESLRY), Ba B, 1Lk j(iﬁ (RABAfFHF R,

W ME CRRIRS), MR ER (7723 (1K),

Ui A (BR) A7 7 3—), FBA EA (MLRSZRY)

Hiroshi SUZUKI, Hideki MURAKAWA, Yoshiyuki KOMODA (Kobe University),

Shohji TSUSHIMA (Osaka University), Hiroshi IWAI (Kyoto University),

Kosuke NISHIDA (Kyoto Institute of Technology), Mamoru OZAWA, Yutaka ODA (Kansai University),
Fumiyoshi KIMURA, Osamu KAWANAMI (University of Hyogo), Ruri HIDEMA (Nagoya University),
Hirofumi HATTORI (Nagoya Institute of Technology), Kazuhiko SUGA (Osaka Metropolitan University),
Mamoru TANAHASHI, Yukitaka KATO (Tokyo Institute of Technology),

Hajime NAKAMURA (National Defense Academy),

Kaoru IWAMOTO, Yoshiyuki TAGAWA (Tokyo University of Agriculture and Technology),

Yasuo HATTORI (Center Research Institute of Electric Power Industry),

Takahiro TSUKAHARA (Tokyo University of Science),

Naoki SHIKAZONO, Timothée MOUTERDE, Yaerim LEE, Junichiro SHIOMI, Yuji SUZUKI,

Ryo SHIRAKASHI (The University of Tokyo), Takahiro NOMURA, Yutaka TABE (Hokkaido University),
Koichi NAKASO, Yutaka YAMADA (Okayama University), Hiroki GONOME (Yamagata University),
Koji MIYAZAKI, Kohei ITO, Kosaku KURATA (Kyushu University),

Atsushi SAKURAI (Niigata University), Masashi HARUKI (Kanazawa University),

Yasushi KOITO (Kumamoto University), Yoshiya MATSUKAWA, Takashi TOKUMASU (Tohoku University),
Takuto ARAKI (Yokohama National University),

Toshiyuki KATSUMI, Daisuke SATO (Nagaoka University of Technology), Koji NISHI (Ashikaga University),
Katsuhiro KOIZUMI (Nabtesco Corporation), Yoshihiro KONDO (Hitachi Academy Co., Ltd.),

Naoto HARUKI (Okayama Prefectural University)

1. DURDOLBE Sustainable Energy Conversion Systems:IWSEC2024,
5561 8] A ARE Y R YT AL, 5 H 29 EI oK) FATERRR RN ERE) ZO0RE L TITWE L.
7531 H (@) OHFRT, MAEBRESESICRED ZINEERA KT 772 40 (T34 8 40 - IWSEC &
TCRfESE Lz, #F TORMEIT 2000 4 (52 &z adte), sEEEUTRBIERT 1 7F, IWSEC1S8 {f

TEAR  BRFRESLA) LokD 24 50 L2 Y G A0TC 349 1 CRFREETH 30 1F) L 7x 0w E LT
FT. AR URTVT LTI R AL LT, HE seextm FHE 7o o 7Bl 60 B [ZhNEekE
7 — 2 ¥ a v 7 (International Workshop for 873841, ATV REMEDH 59 [A] (0%

{E 202447 H -16- J. HTSJ, Vol. 63, No. 264
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scattering) & fEZEHLEL (impact scattering) (Z43%H
TE 5 [4]. BRFHGELIE, ERAAR -5 DA -
IR, TR0 T + ) v DA TER A R,
ANHEFOEEAENEE (=q. N Er) T8V
TR ELWT S (=EELS 5R%) MR RE <72 5.
oL, BT DT 4/ OB b
It e, FREIERICEY (RERBR). EX
AR5 DZEENE, BAEFEARIZEMORY 2 FF
OB CTA U3 <, BB HEL O AL
W T R L L FEARMEA B e TRREA BT L <R
<D KRTIE, FAvESRN G &
S EAL AR U #E (e-BN) (i) &SRR
2 [1]. WfEas & BT, MK EE (longitudinal
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XA XELRE BN I, fEfmEEORRE R,
fEEE 7 ORI Z o0, XA 'L
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(=EELS 98J%) |24 A ¥E > R & ¢-BN TlRFRE &
72%. EELS THHMI L7277 # / AR OB HEEL
Wrigfix4-E— F (TA, LA, TO, LO) T#fnd
Ll LB~ OKREEITHHoT [1]. W
R HEL OPR o BELWT I AR IR & W (q=0 Tix
K) DITK LT, EEBELOZIUT/IS .

EELS D&/ fiFeelL, H2eBELCixE T+
Tu—T7EZLRFEIIRY 5 DD, MRF-HELT
T 22D [9,10]. ZAUIERTE A ZERIFI A A -
TERMB 5 E D7 —u VFEER, $%BEHZE
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WA, O HEE nm B ALE A2 E 0N 8
WLUTHNFET 4+ o DER - HEREES. 7
F ) DTZFIF =D/ NSV E, mBHFETY —
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4. T+ 7 UEHRIOBH

4.1 HEBEFZROE R

TR F— LAY SO BERIE, HUEL
7 MVIERSE (BB EBEEEE, b LITAES
fif) EELSIC L > TEMITES [6]. 74/ D
AL, meV O RLF—fREE & AT gy
fEREZ WS S5 RUZHEL 3% 5. EELS Tl
TARNX—DEREE FD D 2 & LT h Ly
REEZEDDH I LY, EHICARHETFE—LDE
MEBEZ/NSLTHZ LIZRD. ZOOKTER
DIES/ ) A R tbZEEd X H LB EEL T
%l BEENIEFICEETRWIRY, 1 [BOFEE
REINIC B e il (EEELEY—2, Bea & -
H—ﬁ)ﬁ@mfbiw TRV — G REEDN

Bl RDGENDHDH. =3 NVX—fiHe & K
»\7 MV REEICINZ T, & HITALESREED &
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BRIREE: 0.2— 4000Btu/ft’sec(ZIL AT —IL) ISZ5EEE: 50ms LLTF*
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