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Leaf LSC M/MEMEIZKBUNESED M £

Enhancement of collection efficiency by downsizing Leaf LSCs
oMk th, (M2)EHIAR, BER—BR (IHEERETI)
°A. Suzuki, H. Nishimura, 1. Fujieda (Ritsumeikan Univ.)

E-mail: fujieda@se.ritsumei.ac.jp

Luminescent Solar Concentrator (LSC)i%, #/EHRIZ AST L72SM 2 s I 2888 U, St (2 KB FE i
ZECE U COLEAIRT D[1]. £ OMERBITRTFI R ENMERC,, (ANIH & KEGEOmETT) &
EFNHR Ny (NI LT & RGEMICENET 200 FRDH) OFTRED. ny IASLO
W 7, EIEEZN R (CERC S VT HOES RGBS B 2 1ER) OFFIZEF L. LSC & KAk
T2 & G (THINT 228 g NPT 5. ZOJRKITH SRIIC X2 HEEDOHKTH S[2]. Leaf
LSC TlF, @O MIEIZH T 7 A A& BLE LT, 2 B T A 8O AT 5. 1Eko LSC

ITHART, Gy IR BRIT < 72 % 7% 1, PRV SASIE T d 5 [3].

H 2RIV 2R 2 1213 e 2 /MR U Tt e o faiiiERtE 2 E < T kv, 2 2T,

W77 A8 (B LS mm) & 2fOER (BES 2 mm) I[SHAGDE, WORINERD Leaf
LSC ZA4fpk L7z (X 1). SO OSEIIBAE O E L, W7 7 A 3O FEICIISHR (18
10 mm) ZECE L7z, HOEHO 1 AIC L —F—¢ (% 450 nm, B Imm) % BRS L Cryy, 200
ELE. EAEZESETIORELEVIRL, Ty, ZEHLE. K2 ITRTXII,

N 1T DE SO & IR L, HEWINTERT 5 & —EDHEIZESL .

- T, WORENIERE AW TEEDOEOE T 7 A O 2B~ TUE, &

I/\Ggeo EHERF LI E ot AR EXFAZLNTX A,
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Fig. 1. Photographs of green and orange Leaf LSCs with

various lateral dimensions. ]
beam of 1mm diameter at 450 nm.

[1] W.H. Weber and J. Lambe, Appl. Opt. 15(10), 2299-2300 (1976).
[2] F. Meinardi, et al., Nat. Rev. Mater. 2, 17072 (2017).
[3] H. Nishimura et al., accepted for publication in Opt. Express.
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Fig. 2. Average collection efficiency of the Leaf LSCs
in Fig. 1 measured by exciting single spots with a laser
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F 4B BRI &S Leaf LSC DRXFENERD AR
Ray tracing simulation for the optical efficiency of Leaf LSCs
OV2)EHMBETE, (M2)KEFREX, BEB—BR (IHfEXETL)
°K. Okada, Y. Mizuno, L. Fujieda (Ritsumeikan Univ.)

E-mail: fujieda@se.ritsumei.ac.jp

Leaf LSC [1]i%, HOEHROMIEIZEIE T 7 A N &R E L COEE 2 BepE Caotic BT 5. 1tk
O LSC T~ THA A 2RI AF RGBT 503, S F5hE . (AT 20 L KE5EH
ZEDHENDITEOW) 1TNEL72D. o (TAF OISR & IE Ry, (ERIShz3k
KBEMICEDHER) OFICE L. g XS OEEI KT T 5.

Z 2 TIOEHSBENG X KB RO H B A R AT, ST ORMEEITERSMSE (RS 2mm,
—i 50mm DIEFE) (ZEDOYET. FEMEHIED 2 AT A =2 2K 1 ITRT. FOER O
FAREE (1, SRS CHIE L2 Bl n bR Lz, 867 7 4 220 T, 1 8%
JihEL L CHi 2 D ) SN D EIED ALY MLV EGRERL, FREDOWE O M A= kRO B &
L C Lambert B CITL L C p OHERHEZ R D72, RIC 2z EEAE L T RARTENE 2 SCIR[3] D
IZ—E STz, AT ML S 1R L7z, H#HBER X LightTools [4]% H W 2. & 450nm
OHTHEIHRD 1 3 (B Imm) ZRHEL, 67 7 A NG EN D&KL Ty, 25
HU7. A (XY) (K2 HOREBIR) 228 ST OMFT 20 IR L. RE ERiE L
FLAT I 2 1R bR X AR &Y ARSNGB & nyy AT DA HER STV D,
S DARPEERRE & 3, WO T D01, BAEDERMEEHIC Lo TRIREN T2 TH S.
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Fig. 1. Material parameters of the luminescent plate and the ~ Fig. 2. Comparison of simulated optical efficiency (open

fiber used in this simulation: attenuation coefficient (solid  markers) with experiment (solid markers). The inset

curves) and emission spectrum (broken curves). shows the definition of the coordinate system and the
positions of the single spot excitation.

[1] H. Nishimura et al., accepted for publication in Opt. Express.

[2] &R, fi, AFEEZ.

[3] O.ten Kate, et al., Appl. Opt. 53(23), 5238-5245 (2014).

[4] M. Zollers, Phosphor modeling in LightTools. LightTools White Paper. 2011.(available online).
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BETEAMVTAMI Lz CH:NHSnls D/ F¥ vy T
Bandgap of CH3sNH3Snls perovskites processed by applying high pressure with shear
strain
AMKEL AMIEXRFE? OCP)E XKBL £ B EH EAR2, RAR #H!
Kyushu Univ. !, Kyushu Institute of Technology 2, °Yongpeng Tang!, Qing Wang?, Zenji Horita?,
Satoshi likubo!
E-mail: tang.yongpeng.373@m.kyushu-u.ac.jp

CH3NH3(MA)Snls, a lead-free halide perovskite, has been recognized as a potential solar cell and
thermoelectric material for printed electronics, due to its large absorption coefficient, high charge carrier
mobility, long diffusion length of charge carriers and ultralow thermal conductivity. LU et al. processed
MASNI3 by applying a high hydrostatic pressure up to 31 GPa and proved that the structural stability and
electrical conductivity of MASNI3 improved after compression [1]. In this study, the bandgap of MASnl3is
studied by combined ultraviolet-visible light diffuse reflectance spectroscopy (UV-Vis) and first-principles
calculations (DFT)after processed by the high-pressure torsion (HPT) method [2].

As schematically shown in Fig. 1 (a), HPT

(@) § Pressure ()
processing is an effective technique for -
simultaneously introducing high pressure and mia e PONeE f
large shear strain to a sample by rotating the two ' >R°'a‘e
anvils with respect to each other. The UV-Vis 4 Pressure

spectra show that the light absorbance increases 12l MASHI, HPT:w=1, T=300K

—— Pristine —— P2-N0O P2-N1

Energy (eV)

—— P2-N5 —— P2:N20 - P6-NO
\ P6-N1 P6-N5 P6-N20
1.0\

AN IA] LIS
% r x v U R zZT DOS

with increasing the pressure and the number of

turns as shown in Fig. 1 (b). DFT are also used to

Absorbance (a.u.)

investigate the electronic band structures

properties under different hydrostatic pressures

ST — — —— or e i s 2 |
300 450 600 750 900 1050

as shown in Fig. 1 (c). The calculated bandgaps Wavelength {nm)
are 0.953, 0.349 and 1.600 eV for MASnlIz at 0, Figure 1. Band structure of MASnI; after HPT
2 and 6GPa, respectively, compared with the processing. (a) Schematic illustration of HPT; (b)

calculated bandgaps using the GGA UV-Vis spectra of MASNI; samples processed under

exchange—correlation, which are 0.703, 0 and different conditions. and (c) Calculated HSE band

1.389 eV at 0, 2 and 6 GPa, respectively. structures and DOS of a pseudo-cubic MASNI; model at
0 GPa, 2 GPa and 6 GPa.

[1] X. L, Y. Wang, C.C. Stoumpos, Q. Hu, X. Guo, et al., Adv. Mater. 28 (2016) 8663-8668.
[2] Q. Wang, Y. Tang, Z. Horita, S. likubo, Mater. Res. Lett. 10 (8) (2022)521-529.
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FRRFE RGP A IZE D < fil 454514 Hi
Promotion of oxygen evolution catalytic activity of based on the reaction intermediate
JERRRE !, dbKBe#dt?, dAKESORE ME' X FE? RE TH® M OB’
Department of Chemistry, Faculty of Science, Hokkaido University.
°Tomohiro Fukushima, Kenko Tsuchimoto, Motoki Fukasawa, Kei Murakoshi

E-mail: tfuku@sci.hokudai.ac.jp

[Faf] KEMIC K D KRFBRE TR TE e TR L X — 2T CEETH D0, BFERAR
Jix (OER : 2H,0 — O +4H™ +4e™) DRIGZHEHT 5 Z E DN LI TWD, FFIZ OER IZBWT
X, 4 SOPREREGT 28 TH 27212, ZhFRAYZRARE D 7= 8 (ISR HIE 23 52 &
2%, AT T E TIZ OER TR W T/ HEEEM 2 W T2 BRIZ 70 2 BOSHERE I Z T RUS 3 AT
T Z & D, AGEHENC IS < RRRHIENC X 0 BOSOTEMLZ B LT\ 5, ARFZEICB D
TUEF 7 & BT X 5 TR O SR R I & 2 s o Rl 2 BR9 & L TFgE 21T - 12,

[E£BR] THW@ECEEFIMTSEZ LICX> T Ni T/ A R— Ui 2Bk LT, 70l U ST
IZBWTERIEFENM A LA S, 7~ U adtEtlil 270 IR OB S BRI B
LTt L7e, @A C OB HI 2 A S PR O3 417 > 72, Python |2 X 0 s ¥¥ 7' m
77 L% L, ROSHERICHIT 2805, MERNT A —F g Lz,

[ 5 L Z22] BI—BA AR AR LT, OER (Z381) % s G2 B L TR 2 FI T
L CTHRFT LT, RO/ T A —X OISR ZREE L, USRI EEET 52 & 2 60
& LT, £IZ T, Ni T/ R—/UEEIZB W TEERO ST HEOBI 21T~ 72, HohlT~
A kL% Figure (2789, Ni-O {##fE (556 cm™ ) L OVNi-O ZAREE) (478 em™) (ZHKT 515
FEBHIL, OISR 6 bIEHEREREICH KT 51F L
FEBT D Z LITkZ L7z (1000-1100cm ™), 405 D% o(NI-0) | 100
X Ni BRICEB W TFBRI ST, 7/ S S CORFE 72
MAAERREN RS, BEREFEMIKFELTT v
BOELIREE OB R ABLIN S, RIEBLIZE > TRIGRED I8
FEHARDBM STz, S DITITEME ORI Z5H T v
7Y R BT DARE MR E KRR, FERR AR KRR
7 RN E LS L ZITBW T, PREOH N N I
b bbb T DR AAEI S U 500 1000

B o 0 B FRE O AL 2 BT L 7 RIS o o Raman Shit/om

IR & 2 U e < iR M A R U7, Figure. 7 < ' AX7 hJb (Jex
=633 nm, t=10s,/=1mW), 1 M

v(Ni-0)

Intensity / cps

Ni nanoholes

v(Ni-00)

[1] K. Suzuki, et al., ACS Energy Lett. 2021, 6, 12, 4374.

[2] T. Fukushima, M. Fukasawa, K. Murakoshi, submitted. NaClOs3 mMNaOH, pH=11, E=

1.75 V vs. RHE.
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X#/MABEYE L THILOKIZ K SR EMEESAE (Pt/CeO,)
O Pl A R 4T

Microstructural Analysis for Pt/CeO: Fuel Cell Electrocatalysis by Small Angle X-ray
Scattering with Reverse Monte-Carlo Method
DAY, WREKKR - BEEN;/ #EBFRE S, Ok MIE', BH M2, #E RR?
Rigaku Corp. ', Hydrogen and Fuel Cell Nanomaterials Center, Univ. of Yamanashi?,
°Kazuhiko Omote', Tomoyuki Iwata', Katsuyoshi Kakinuma?

E-mail: omote@rigaku.co.jp

IKFEERE & T DBREEMIY, T—ARr=a— TNV EERTLIEOOEE LT XLF—JH
LCHIH &N, FRbEmahE - sl - \mitA %z B LIoFEBR N ERICITb T D, 20
HTh, TRAF A S A L LTl TS EliZe PtE&EEZ W NICHENCIEHT 50
MEWD HIE, RERBEL -S> TWD., ZOTEOIL, HEENLIEfEbNTND I —KR %D
FRTZT T <, BlziE, Gd &2 K—7 L7z CeOr ZHURIZ VT2 Pt RMEN T il RE 2 79~ 2
EDE STV D[], 2 S A D [T 72 1E 1L, TEM 72 U2 X2 0 FEHICIR R STV 5 723,
R & LTI AR ETEIC L DR ERE, MILAROMAL 72 EOMT A EThH 7. fil
BEVERBIC B /R B % B 2 D AR - FHAKRI - D EERIRRECZ D 3ot (3D) WAL E G HiT 7/
A= NV A— )L COIEMER I BLETH D H OO, BURTIZFIB-SEM 2L % 4 nm By F L
YL TOMBEGHTICH S 5 21580 o 7. ZHuzxi L, Fxid XML (SAXS) &ty
THhm (RMC) EXMAGDYE, &) R+ 0O 3T R EEMEE ML, | 7/ A— L
VAL D IRRE R AT D BREE R DONEIREIE A HEE T D HIEZ RS LT2[2]. BARMIZIE, BadA
X 400nm DR v 7 ANIZ Ce0r B L NPt DT/ ki 1% 124 10 000 f# 35 X 08200 000 {2
(ZNDDOIEMREITRBIOBE L Pt OGARNOHE) BE LD SAXS ¥ —2 &itH
L, WET—#&—HTHFE TR FEEOELT A KTRITEFEM L. OB, H—I208
L7z Pt /K- OMEKICOW T hEEIE TE D Z &b ol fERE L THE LN AL Y —
& 3WTTHEE L TSR T, GRECIE, Pt AMESKHRROHEE, CeO, 36 X UNPt T/ kit DEEEIR R
ORI, 72 EARMIEIZ L > TH L IZR S T B OWTHET 5.

AAFFEO—ERIE NEDO [REHE ML SR FH O FRBRAOPL AN 1) 1 7= Sl AR RE AR TR P 2 B il 0 5
B3 el AR AR T AR BT B 38 h =R - i)« WA P E F C A2 EBLS 2 HO0a9kf
BIOMGERASE ] OXRE=Z T T=. BRSALIEHT 5.

(a)... (b) 3 ’

o | == Experimental
= 0.6 vol%Pt
T 0.7 vol %Pt
o | ==0.8 vol%Pt (Best Fit )

Intensity
R R R

0.9 vol%Pt

1O 1 vol %Pt

s b= 1.2 vol%Pt
= 1.8 vol%Pt (Initial Value)

1 ze—X

400 nm

L=

O

or qnm”

Fig. (a) Experimental and simulated SAXS patterns with varying Pt concentration. Simulated pattern with
optimized Pt concentration is shown by red solid line. (b) Obtained 3D structure (CeOa: gray, Pt: red), (c) Sliced
(40 nm in thick) and expanded images are also shown.

2 3R
[1] G. Shi, et al., J. Catalysis, 407 (2022) 300-311.
[2] K. Omote and T. Iwata, J. Appl. Cryst., 54 (2021) 1290-1297.
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PDF [Z& % Li BFRBERBRICMIEEBORESREERNT
Crystal structural analysis for Li-rich layered oxide cathode materials
by using pair distribution function
BIRAMIR!, SEXI? C@EH* B' ER F4' X&H &W°
Shimane Univ. !, Tokushima Univ.?

E-mail: s_hiroi@mat_shimane-u.ac.jp

LioMnO;-LiMeO, (Me = Ni, Co, Mn) TCitik S5 Li iEREREE{EY (Li-rich layered oxides,
LLO) 1%, 250 mAh/g DL EOFMEBREZRT Z END, IO U F 7 A A 4 ZIREMIERHED
A7 & LTHIfF STV D, LLO AR AR (S BN E T 228, LR DO FEIRE
W CITFHEEAEAET 2 2 000 FIIFREIZ L > TRATR R EEZ(ED E> TN D 2 &0
REIND, PIHFEERRE COMERAST 5 L TCRARLRITLHZ b, ZOMEZE
ZEE LHIES 5 2 £ I2L > T LMO-NCM EEMBIOTIALE - FEBEREOR EIZFH G535 &
WFFTE 2,

AWFFETIE, LLO B ET DR FEMERBORIZ IS OBLRN O HNNCT 5 2 L2 H
)& LT, LLO Z x4t & L7z atomic pair-distribution function(PDF)IZ & 2% R &EfEdT 21772 > 7=
M, Ext50> LLO #EHE, RIBRIARDER &8 IR 2 i RIEIC CER L /5 B 7o aisiRi & Li IR
ZEFNEIC L VA LT, AREHD PDF 24525 72912, SPring-8 @& /L ¥ —X #RE{ B — A
74 > BLO4B2 (2T X B ELE 2 i L 7o, FERMERRICHE O G2 L2 8B 5 72012,
pristine, 1st charge, 1st discharge, 20th charge, 20th discharge D 1%7)>, #HFEE OB I BLAL 5
ELATOIRAE T b 5 half charge & 5 6O 7 6 IRAEIZKET D HE 21772 o 72, WIEIZ L - T b7z PDF
ZHMM L, #dh PDF @HT 2175 2 & T, FFUEIRRED LLO OGN T A — 5 Z @ T
RIE LTz, Figure L IZAMIFE THGE U 72 22 MIBE R-3m \SAFAET DI 5AY A b & FRHEERIC
K28V A N LOBEBREA A EEROLEEZ R LD THD, ZOMENDL, FEEICL-
TEMP D Li A A REMETNT 52 LT, BBERA A0 Me NEAES A 225 Li MUfEA
YA MIBEITD 2 &0, LLO @ Li & 56T 5188 B A 4 3@ E O gL
b7 —L LTI EBZbNDD, ZOREIT L A 4 RBERICKHET D87 —0n1F
YD L amRT /R THD, i

(@) (b) ™ NenERTE
N P Py Me/\E{F %
WG, AR CEIT LAk PDF i ok oy
" . i £ g
WO L B 5 —HEIC & 5 R mE NV 7 VTt L.

/ a0

REFEBDOA =X LEiEmT b E‘: A
i . C g
[1] S. Hiroi et al., Small 18(42), 2203412 LI ~ "
- Me/\E& 2

(2022) Yk ® “prisine Halfch. 1stch. 1st disoh.20th ch2oth disch

Fig. 1 (a)R-3m OJFE 5BV A b, (b) EEEESMITX
TLEEFYA b EOESRSRESEEHGOE,
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All perovskite tandem solar cells with an efficiency of over 26.5%

Huan Bi'", Gaurav Kapil', Hiroshi Segawa?®, Saulius Grigalevicius?, Qing Shen!, and Shuzi Hayase!
! The University of Electro-Communications
2 Kaunas University of Technology
3 The University of Tokyo
*e-mail: hbi.trans.sci@uec.ac.jp

The efficiency of the lead perovskite solar cells (Pb-PVK-PV) is now over 25% (1,2). Tandem cells
consisting of the Pb-PVK-PV as the top cell and Si solar cells as the bottom cells have attracted
attention as solar cells with an efficiency higher than Pb-PVK-PV. The certified efficiency is now
32.5% (2). In addition, especially, all perovskite tandem solar cells have an advantage over the tandem
cells consisting of Pb-PVK-PV(top)/inorganic solar cells(bottom) from the viewpoint of flexible
tandem solar cells because the low temperature-printable process fabricates both top and bottom cells.
28% efficiency has been reported as the all-perovskite tandem solar cells (1).

The all-perovskite tandem solar cells comprise Pb-PVK PVs as the top cells and tin-lead alloyed
perovskite solar cells (SnPb-PVK-PV) with the bottom layer. The former is the Pb-PVK-PV with a
wide bandgap of 1.77 eV (FAosCso2PblsBri2), and the latter is the SnPb-PVK-PV with a narrow
bandgap of 1.25 eV (Cso.025FA0475MAo5SngsPboslz025Broo7s). The structure of the top cells is as
follows: HTL/(FAosCso2Pbl; sBri2)/C60. The Dbottom layer is composed of HTL/
(Cs0.025F Ao.47sM A0.5S10.5Pbo 512.925B10.075)/C60. ALD-SnO»/IZ0O was used as the interlayer of the top and
bottom cells. The ALD-SnO, was employed to decrease the spatter damage against the Pb-PVK-PV
during the preparation of the IZO layer. We have already reported the SnPb-PVK solar cells with
23.3% (3). The bottom layer was prepared by the method previously reported (3).

The top layer for the perovskite/Si tandem solar cells is around 1.6 eV. However, in the case of the
all-perovskite tandem solar cells, Pb-PVK-PV with a 1.7-1.8 ¢V band gap was needed. The band gap
is wider than the Pb-PVK-PV, showing higher efficiency over 25% (bandgap: 1.55-1.6 eV). The re-
optimization of the solar cell structure was needed. We investigated the relationship among the
structure of the HTL, the band energy diagram, and the solar cell efficiency, and we optimized the top
cell structure. This presentation discusses the relationship between band energy alignment, carrier
dynamics, and solar cell efficiency. Finally, the tandem cell with an efficiency of over 26.5% is
reported.

Reference

1. Martin Green, et al., Prog Photovolt Res Appl, 2022;30:687-701, Efficiency Table 60.

2. NREL 2021 https://www.nrel.gov/pv/cell-efficiency.html.

3. G. Kapil, T. Bessho, Y. Sanehira, S. R. Sahamir, M. Chen, A. K. Baranwal, D. Liu, Y. Sono, D.
Hirotani, D. Nomura, K. Nishimura, M. A. Kamarudin, Q. Shen, H. Segawa, S. Hayase ACS
Energy Lett. 2022, 7, 966-974.
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Sn-9Zn@A1,0; 27 L T VEEELETA 7 O h TRIIORRB L EH - KR
MAKIZEITEWEA D =X LA
Development of Sn-9Zn@Al203 core-shell as micro-encapsulated phase change material
and its structural mechanism for thermal storage and release durability
XTI OPx—L A)N—F, AE EZFF BN BE
Hokkaido Univ. !, °Melbert Jeem', Minako Kondo, Takahiro Nomura
E-mail: m_jeem@eng.hokudai.ac.jp

SRR EERAEAHEPCIMM K E~A 7 ah 7t LTk~ A 7 a7k L
(MEPCM: Micro-encapsulated PCM)IE, 18 WVAMREN: & BEEE 2 F5 D | AR~ O A1 0 filliE
LB TEORAEREIMEI CTH D, ZALE TD MEPCM BUETEII AL IS K OBERAL
HEIKFE L TE N, BEMIC TR T —#HBEZIA TV D, AIFETIE, HiceifiRim &
LTAATIHEAB—Ta v« AT A& BB 2 72 5 35T H 18 %8 V5 (High-speed  impact
Blending, HIB)IZ# H L7z, [K~FRECTHIH AIEEZe PCM & LT, Al 199°CD Sn-9wt.%Zn %
BIRL, %E Y AT KT LD a-ALOs ¥ = VIZHKIC K % MEPCM OS2 A 72, £72, MEPCM
DOFERIZANT T, SHHEOHMR Y R UikBRZ 320 L7z, 0k UiBRiE O A 61T % i A
= AL 272010, EFEMEEE W TRT LV OB 2T o 72,

HIB 7534 B EFTRI(NHS-0)D A T U XA B —a v« VAT AEHWEZ, 2 2 TP
BAELERfFZEEOT L — FMiEr—F2 —TH VR LEREIE, BRI a7k 1
(Sn-9wt.%Zn) & ¥ = /LR 1-( @ -ALO3)(Sn-9Zn@ « -AlLO3) & [E % St %, Sn-9Zn ¥3HK(¢: 10~38 u
m)& a-ALOs (¢ : 300 nm) & AFEL 82 DILFETREL, " T IV XA EB—T 3y « VAT AT
JEREE 80m- 7!, ALPERFfH] 3min C HIB % %Efi L7z, MRBEALFLSRMA DB Z EMEZ AT 572
DIT, Bl - BEEIEFEICIS T 2 1000 [HIO#E Y IR LRBR 21T - 72, # 0 ik URBRET# O e 2
TG-DSC THIE L7z, HEMEHTIE SEM #ifi - WrimBlss, XRD TIT72 > 72, Sn-9Zn/ a -ALO; S
TR ST RALIE O IE A 7 = X D& fiRIA$ 57212, FIB Z VT MEPCM Z ik L
STEM (& T fFaEBlE2 21T~ 12,

HIB i W T a-ALOs ¥ = /VIE & &) 2 p m (ZHIH T & 72, T OFRPEZHIE§ 2 HE /8T A
—#1Z1%, 300°C. 500°C. 800°C TOMRBEMILN NI 572, ZHUTE Y, «a-ALOs ¥ = /VHFED
M AMEDSSRAE S 4L, 1000 B9 7 /L OFSFEL « BEEFRERIZ R D MAMEDS B3 o7z, MRBEALER L7z
MEPCM Tl, XRD JHIE LY ZnO O, STEM B2 LV Zn0 23T / ki TR TH D Z & 23Tk
WS AVIZ, TAUE, VAR - BEEEFR 2 1000 B 0 K L, ZnO D3MEIC > TREIL . o -ALO;
L ORI LIE ZTER L. 5 FRAIIC MEPCM O > = V78 DT A 2 BIZ58 b3 2 BiG 3 o
Too BB TTIL, HIB EOFEMZHIT 2 & LI, ¥ = VB OMANEIZ IS 1T 2 3 72 1S O iR
b Ra T D,

ZE 3wk [1] Hiroki, S. et al., Appl. Energy, 265, 114673 (2020).
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KPHEEESI R R £ 7 —DIRET
Proposal of swimmer driven by electrical discharge in water
BRI CM)H wEL BEA FT°
Shinshu Univ. !, ©Arai yuki!, Hideyuki Sugioka®
E-mail: 22w4005g@shinshu-u.ac.jp

MEBGIIERS T 7 A~ A7 b—7g FIRIAW BN HER S s SnT&. 22
TH &~ OFFEETIE, KFBEIC L DBRARECB G 2 FH Ul BRI ERE A 1% L1
L L ZOKFHEZFIH LIZEBEOISAFNITNE D TR, ZO T OARRE Tk
HHEAFIA LI KEEZETT DA v —ZREL, HRICOWVWTHRE LIoEREZHRET 5. B
RIIZIE, ZABDOPET 7 4 VAL TIVI KA NTAL ~—%ER L, VATEREM &2 Y i) 7=
TSNS TE T2, Z OFREMENICK 70 KV OEREEZEINT S 2 & T, #EMm L 70 3 B
MR 2 3 SEHEEN 2572, 2 DA A ~— X FATHEMMNIC SIS A IS IR B & 23 i
ZHEOBEN LKA, FERELTEROKEICLVK22T cmBEIL, ZOROALv—DFEK
WP IXA 14 cmis Z 1372, 2 OEEBILFRANTK EE EEB T 5 HAFoH - At TR & LR

HEIND AL 8 5.
ICTA
Vo)
7 Y, electrical discharge
| / 2 ]
Cu electrode
Al electrode U
PET Water
l i |
Slide glass
777
Figl: Schematic view of experimental setup
(2% 3]
[1] H.Sugioka, K.Murata, Y.Arai, Physics of Fluids 35, 054105 (2023).
(B

ARG 1L —E. IJSPS BHFE Grant number JP21K18698 DBk A 52T T 7.
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KPR EZRAW-REHEBNRITHEDRR
Proposal of micro aero vehicle using electrical discharge in water
EMAT!, EMERREH? COG)AB F', AH HE’ LA FT°
Shinshu Univ. !, Complex Fluid and Thermal Engineering Lab. 2, °Nozomi Kakuda', Yuki Arai?,
Hideyuki Sugioka®
E-mail: 19t4020a@shinshu-u.ac.jp

HEBRITWE BN L2 & Ok x e iR TIEH SN T D, Fox OWFEE TIIKHFTO
HCEIZ K0 A KE BT S EIF S 285 2RI Uiz BEIARREEE 235 L7z[1]. LavLK
HEEN L B W OME 2RI U7 A E CIXERICHED 2 52 filT 5 Z L TE . 22
TR TR 2 NS A oMU INRITIR R R L, £ OFRITIRDOMERRIZ DWW TRGIET 2.
EARBNZIIKREEAN LB IC T A VIR EEE L, EEREINC X 2K HEIC &> TERNDHIK
A SEHEE N 257, £ L FROEEHWD Z L TE EEHOKPENC I > TRERTIZ M
Ihdew, BEOKETHET 2 ZENRETHD. £z, AFrkHnFHLoREEIC K
S TEMNIRE STV S, BETORATERITE KR 4 BUKZEH L CEIEfd 7. 2oL &0k
REFEITH 04 m/s THDH. ZOFHHIH /e P E L USHTES LSBTV,

L ?,

(@) (b) © o0

Figl Motion of micro aero vehicle using electrical discharge in water. (a) initial state.

(b) electrical discharge. (c) ejection of water.

(27 3R]
[1] Hideyuki Sugioka, Katsuaki Murata, Yuki Arai. “Launching phenomenon of a centimeter-scale solid
object using explosive boiling due to electrical discharge in water”. Physics of Fluids. 35. 054105(2023)
[FEE]
AWFFEIL—, JSPS AHFE Grant number JP21K 18698 DBk %51t T 0 £
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AR EFIRAL-—4%& Buttiker-Landauer S F x v bR TDIRE
Proposal for a two-phase Buttiker-Landauer ratchet pump using nucleate boiling
EMXITL M)ERN F! A FT!

Shinshu Univ. !, oAtsushi Miyauchi' , Hideyuki Sugioka®
E-mail: 22w4067g@shinshu-u.ac.jp

THHER e EORFIABO =R VX —DOIEITEERFEE > TN D, 20D, T4 T
7aA MNIGEFH LEEENT VUL ERRESNTE. LirL, 477X N
SUIBEBISIR LTI TE Z 23R TH Y, BEFHMIZ 1GWIM RRE DR 2z L E L 45, £Z2T
T (TIEPBIEHGR LV ARV Tl Z 2 IS EL RO S 2 A LI 2D TE 7.
FRC, BBSHECREIT 577 AF v 7 7 4 W W ZFI LT2R o 7 ORFE[2]° B E RO i 4
FIFH Lo AR 7 ORI 2D TE 7o, F7okhnBlg 2 H L7 BEE R Bttiker-Landauer 7 7
= v NRUT A OWFE R T > C& 7=, Z ZC, Bittiker-Landauer 7 F = v b & 1%, AWM REE
HELD DEEBAEEZ R0 TR DU Th Y, R T EOHFICERTHSH. Lo LR
5, WBEEES AR H L7- —FA% Bittiker-Landauer 7 F = v F AR T ORATBEMII AR ITHREI SN T
WU LTED o TARSRETIE, BB S 2 AN Lo KIaIc X 25K IR OBEENB 2 5
JiaLZFH L7z 48 Bittiker-Landauer 7 F = v MR FARE L, EBRIGE L 72/ RIZHOWT
W 5. BARBTIE, SR LicY vy 7 X T g E b ORY H—ARx— FEERE L, THEOH
WAMBS 5 2 L TRIaZ/ESE, AN LA nze->< 0, EETAELZmLT LT
THT2HNEDSL D LEVWI R T THD. ZORY FIXBEROBIEOEKEN 115Co & X,
FOEITK 13 mmis (2725 & WD Z Ny o T. Fn, WEANE Z 5 2RV IR SEI (PR O 1L E
B0C) THIMANMIEAEL TND Z L 2R L, WEITK L mms 22D W) T ENnphole. 2
DR FIINEIRREE S TR TE D R & 5.

Figl: Conceptual diagram of a two-phase pump using nucleate boiling (1:bubble 2:net flow)

[Z5 3T

[1] G G. Wells, et al. Applied Energy 287, 116556 (2021)

[2] H. Sugioka, N. Higuchi, and Y. Someya. Jpn. J. Appl. Phys. 60, 108001 (2021)
[3] H. Sugioka, and A. Miyauchi. Physics of Fluids 35, 024102 (2023)

[4] H. Sugioka, S. Hatanaka, and Y. Someya. Appl. Phys. Lett. 120, 123901 (2022)
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BRRRITERT 5 R /31 FIVEER Y T OEBRKEE
Experimental verification of spiral structure pumps using boiling phenomena
EMXI L ORI B 2 FIT!

Shinshu Univ. %, °Tsubasa Sugitate?, Hideyuki Sugiokat!

E-mail: 23w4035b@shinshu-u.ac.jp

BREARZ MO TR NPT RN F— BT 57 A ZABRER STV S, B2,

Linke 51X, Leidenfrost i %2 5 Z & TO Z X W IROEHEIZ BT 2 —J7 A1 B & HEdE

THZEERLIE[Al ZNEHWD Z L TEREMLEL LRWAR Y TENEBLTE 5 AlaEMEN
H5. Ll,

Leidenfrost 15| ZWEIANZIEF TR E RBVER A LETH O, i HHIPH R 5
NOZBENNRDDH. &2 THXIIEDIED DEBBBHEIRICE W EBI T2 — b= D0
RERZITV[2], MRIEB[BCEEREB 42T 27 A A2 WELTE. Lo, b,
5IEB PSS BV TER 3 2 Bl 22 3t B i & W o R o 71X EB L TR, 22T,
R TIEA S TG E DT ZIE D D BB CIEB T 2 R 7 2R L, ER
FREE L7 fb R 295, BARIZIE, MEERRO AL TGN T L =7 a Af % i
HICEELR 7L Lz, ZHICDCERTL2VOELEEZHM LI Z A, HEES P =948
W DI, FKFE Vm = 49.1 mm/s O 281 L 7=,

PER LI LICE o TAENLLEEZEZTWND

ZITC, R TERIZIADFEAE DI TR

water

Z
X  Spiral-type LAy O
£—+ O(D

NiCr heater O

flow

llll

Fig.1: Experimental equipment for spiral type pump

[Z% SCHik]
[1] H Linke et al, “Self-propelled Leidenfrost droplets “Phys Rev. Left, 96:154502, (2006).

[2] H. Sugioka and M. Kubota. Journal of the Physical Society of Japan, 89:064402, (2020).
[3] H. Sugioka, W. Tomita, and M. Tanaka. Journal of Applied Physics, 129:244701, (2021).

[4] H. Sugioka and M. Tanaka. Journal of the Physical Society of Japan, 90:084401, (2021)
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Proposal of a boat with thermal convection due to eddy current heating
EMXRIL CM)EE R HEFT!
Shinshu Univ. !, °Ryo Takeda?!, Hideyuki Sugioka®
E-mail: 22w4047b@shinshu-u.ac.jp

~A 7Ry NS 7 A ~v—X, ERISHL, K TOMMRT &7 U E~DISH
DHIREESH, HESNTWSD. L, £0XoR~vA7vuaRy hOT 7 F 22— ZHEHN
LERLF =AML, BRNTWARVRETEE TE5L5ICT 52 LIFEERHETHS.
T, xS TR -2 MG L, BB T L EE T K%ifm%%ﬁ%%m
WL BEHEE W AR — R Z2RE L, ZOMREZFEM L - RIC W THET 5. BIRmIC

K DENRIZ ARG N 2 2 & T, ERICMEREZ /E S HEEREZMA L. 2L T, ¥
ROFBNZ L > TRAET LA > TAR— M 2B S &2, LV FEICIE, 12X10X0.08 mm?
O %, 10X10X0.5 mmd D7 7 U RHIEICxE L 45° CHEE LKIEIZENRT. £ D%, $hil
FHINZ e — 27 8 13.6 mT, JEAHEE 11.7 kHz ORZF#S AN LTz, ZORER, A — A3 1.2 mm/s
THET D2 L 2R L. ZHUE, A= IR BELTERICE ST THhHEEZXD. &b
\Z, W% 6.8~13.6 mT CTAAL St CHREN S H7-fkE R, A— b OBEEHE IS OM Sk LT
BIBICENT D R mmode. £z, SAlET 7 UABIIED 23 4% 30° ~60° TE{LSHT
BB SRR, 307 CAR— FOBEIEENRRE D LR ginolo. TUE, RBEE, <t
DOIER LR — FOFHEILONT U ARER LTS EE X 5. A%iE, A— b/ A
BETHALZEZHOLNILTWW FETHS. [2]

driving

==

/< convection

1magnetic field

eddy current
copper plate

Fig.1:Mechanism of boat using thermal convection

(&% 3R]
[1] mtEZFR. ExF=mm Lad. B 109.8 (1989): 339-346.
[2] &mCHAR ES T

[3EE]  ABFZiL—E, JSPS BHFE Grant number JP21K18698 DRk #3217 TV £ 3.
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