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Niro NAGAI (University of Fukui)
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1. BAGRFERE

2024 4 (45 F0 6 ) B AEVESEH A,
BedtilE, BA0E, SEEVE R X OEBVE ORERE RIS
DONTIHENZLET. 563 H1X 2024 4F 12 H
13 BZIGEAGE & UCTHEEEITY, AR FIN
H S, HINE O, BEE 6, SERE 2 M4, '
BRE 2 fhoBE - thEOT S EMAELEL
7 RERERBBIIB W THMIER ADBELZIT- T~
FERE, EITE 2 M, BOE 1R, BEEE 31, B
B2 BEME V22 EEME L L T4 HoHE
DATHERE L, ARBEINFE L. FHOZHHZITLLT
D EFY T, AR - WRRRE TRLE L TV ET.

BENL, TR I HARBAFERE 63
IS OMHATHE L LTV ITWE L.

1.1 2fiTE (Scientific Contribution Award of the
Heat Transfer Society of Japan)
1) REEE - B EF (REKRT)
FL[EIFZEF : Mayowa 1. Omisanya (Ladoke
Akintola University of Technology)
Frm EAS (RELRT)
[ A HEFR AU I L 5 BRI BT AE 1 |
55 61 [Al A AfREN S R Y 7 K lam U, 131,
2024.

2) fRFEMFIEHE : Paul Soumyadeep (Stanford
University)
HFEFEE - 12 BE CGRRKT)
g I CGROEKRF)
w Efm GROTRT)
KeEw] B3 (R KT)
[ FALINET DO Wb IE B 2RI BT D IFSE )
%61 [Bl H ARBEN R Y T bR 4R, E222,
2024.

{EEL 20254E 7 A

1.2 B ffiE (Technical Achievement Award of the
Heat Transfer Society of Japan)
1) REFEE - RE @ CRtER—NT 4
v 7 AR )
(2 —F 7 T 7 4 VTR TR0 T Y
BIWVKNT AT —A—T 3]

1.3 ZHEE (Touri Award (Outstanding Young
Researcher Award) of the Heat Transfer Society
of Japan)

1) ZEE 7 R GRS

[(BHT =T V7D LT E e 2AE
BRI )

5560 [0] A AAGRE S v R 7 L lTHGR SCEE, D134,
2023.

2) ZEFH EWE AR GRAERE)
[ hE7R BN « W BTl D R Z2 R A3 Ar B0 2 FTRE &
T 2R EHAEAN 2 B9 2 A5
55 61 [BlH AR BB AR T 0 AGETGR SULE, 1224,
2024.

3) ZEHF L EZR (LX)
MECELPEBER I & D A7 b VBRI A |12 B
ERRSYIE
61 Bl B AGEN R 0 LT R SCE, G222,
2024.

1.4 BZF1E (Young Researcher Award of the Heat
Transfer Society of Japan)

1) ZEZE /DI R GRAERT)
[ —FHHEICES 7= L M L—F =D
WEIZIT D & BAD B HBLG OfF I |
6l [ A GBS AR Y D LG S, D232,
2024.
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BV 20 BT 1578 & NS xR 3 5 &

TN 533 0D 1 R 22 ]
%860 A ARRE AR T LR SCEE, H1411,
2023.
SEAEPCHTER D BAFE
4. HiEx

1.5 BFfLE (Contribution Award of the Heat
EVN

Transfer Society of Japan)
1) ZHAE TR %zf“ (BRASHBSLT 7 I —)
FRMEBEERNFEMET DA AARBEIERE R D NICAESHO®RE |
%%6&%%%@%§Eééﬁ@w%®§k& R
NEWEEE L. T E £ L%

CEE TS
©RORR - o -
2 RERAOEY BT LI L £

R TIAZEESBLLTUTD140) (W
FRG) % B THIC B W THEZE LE L. AR
DRBIZZ KD ZHBKO VN E H TSN E L
1) FIH F—B FEEREKTF)

% 56-57 WIREISE, o 58-59 WiEHE (Krdv), &
62 =R

XEHFRERFEDHE

iJ’O)Y*Kﬂ%j(E%%
FEEB) 1 4F,

3.

AT RS
OUVNT, KENBIE, BEEAivE (W
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On Receiving Scientific Contribution Award of the

Heat Transfer Society of Japan

B &z (KHKZ), Mayowal. OMISANYA (LAUTECH),

y A

Frm R/E CREERT)

Zhihao CHEN (Tianjin University), Mayowa I. Omisanya (LAUTECH), Yoshio UTAKA (Tianjin University)

e-mail: zhchen2015@tju.edu.cn

W62 Bl HAGENS AR Y T KMTBWT, AR
BV ZEEZIG Y, BEZESKOREE L T
W ERICESEILEZR L EFEd. ZEE
ZRFELTUFIS, By ZHREREL P £

FATHE LR OFAERMRE Y BARBE S Ry
T AMIBIL, FEOEFR— g v E WL
LB, FHRBEFERIINbSZ LT, A
FOREERETIENTEELE. 2D L9 2H
FROBWNFERITT, BT 5504 IR %
IR e &, REELL B TWnET.
ASEIOZEMIL, ZEEO N BR - F&)
23 2015 AR \RRIEENT RS20 © [ - REER R B
L%, LIEO LT BHBLELD T, B
(ZHR D $AAAA T 10 F4L < SR L CnET. LU
TS, ARMFEOTE 5 & FEUIZ DWW TR ET.
WIS IR I BI D IaBMEED Tk & LT,
BAAE~D~A 7 v « F ) A7 — O/ MEEE
1545 FEND KAWL TWET. L
L, 29 L7oMdERE, BRI RET HRIED
EE 7R L2 L o THRE LT K, ANEICERED
bOGENEL RZTbNET.

SZEHE LI, UWEEAEEHR (CHF) om k%
HiE L, —MARAEEE ~DOREMEIEN HI1C X
HHETIERLS, BEREIZEDE LI, [58UR
DOWNEREEZ TRT D E NI Bl iEEREL
F L7z, BAERMICIE, BV O &M R
BIZHY, 2 OWNERICBVRENE DR FE & B
FICRLE T 5 2 & C, WhigmiRIC I\ W TR IR
O3 A B BT & 2 AT, BB O IR AL
RS T, B CAE U IR ESARIC LY,
FEiblis L BB N L1 L, S DI O LNER
RIS DRL X BT DB R £9. 2
AUTE D, s & iz X F O FUHI TR VA
RERBBGNREL, MEOHAETHNEZ S &
EZHNET. ZOBEN CHF O EIcEwE54 %
EEZLND Z LD, R CHF OIEEEDRHE T

GEL 202547 A

B DS L RS LA ETHICER L,
RKEE%E THREEMBEME (Different-mode-
interacting boiling, DMIB) | &4 i) & L7z,
AIFEE, REBEHRWIER, T2b0LINET
27— LKk, LK OBRERRR, 5 KOk
W IR Eh e 2 1ok L CERMIICHET L, +h
ZIUZB W THERBERN3]1 GO TWET.
ARIDZ E xS & Tp o 1228 Tl, DMIB % B
BN OFEEh I35 Z & ¢, CHF & #r
EEROM EEKY, e O mERGHIOE
HWABEFELELE. EBRTIE, 10mm A OHRIBE
A, e S - g, KofiE - 77—
JE ARBMRE A EME 2 T A —& L LTERE L,
Rt TWE Lz, T ORE, CHF 1L, @i
KL CTHK 89% DA EMXFER X, BMBRERICE
WTIERKRT 1250\ ERERsSnE Lz, 20
X 912, AF¥EIZ CHF off BI2hnz, &bk
IR W TR DBVEREERS ST 22810k D
BRI L BRI SN TR Y, Bz frEsK
DMhERRD FE L. ok, THEDIIBUE Lk
MICHsE 2D TR Y, T— iz nTh
CHF %) 2 fZ121h) LS ¥R A2 BTV ET.
SthEb, BARBEEROBEENGED LY
TR - CHiSEAZ BN E L2, BUCERICED
T, F, ABZEICEALT, ZhE TERSCR
FUCHEBICHY A T AV RGBT < G
W LET. bb¥T, BEHIY ZXZEE W
WTW D RERZOEAFTICHBILHE L EFE.

[1] Utaka, Y. et al., Int. J. Heat and Mass Transfer,
133 (2019).

[2] Chen, Z. et al., Int. J. Heat and Mass Transfer, 201
(2023).

[3] Omisanya, M. 1. et al., Int. J. Heat and Mass
Transfer, 226 (2024).
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of the Heat Transfer Society of Japan
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PAUL Soumyadeep (A% 1 74— NK7F), & BE, B MG, & fFfm, KEa ESCOUTRT)
S. PAUL (Stanford Univ,), X. CHENG, Y. ITO, W.-L. HSU, H. DAIGUJI (Univ. of Tokyo)

e-mail: sdpaul@stanford.edu

We are very honored to receive the Scientific

Contribution Award from the Heat Transfer Society of
Japan for “7 / AL D B BLSIZ B3 5 4F

Boiling heat transfer forms the basis of many
widely used thermal management systems, ranging
from nano/microscale cooling devices in electronics to
macroscale heat exchangers in power generation.
Boiling is a non-equilibrium, multiscale process that
begins with the nucleation of nanoscale bubbles,
followed by their growth and coalescence into micro-
and macroscale bubbles. To date, there exists no
holistic and consistent understanding of boiling that
encompasses the full range of scales. Even less is
known about boiling at nanometric scales, which span

the regimes of nucleation and inertial bubble dynamics.

This gap in understanding stems from the lack of
experimental techniques capable of capturing the
spatiotemporal dynamics of nanobubbles with
nanosecond time resolution.

To address this, we developed a nanopore-based
microfluidic platform to fundamentally investigate the
physics of nanoscale boiling, including bubble
nucleation, growth dynamics, boiling transitions, and
bifurcations. Figure 1A shows our experimental setup
[1] for generating vapor nanobubbles within a
nanopore through localized ionic Joule heating. The
nucleation and explosive growth of bubbles result in
ionic current blockages and stress waves in the liquid,
which are detected using a hydrophone and recorded
on a high-bandwidth oscilloscope. For large pore
diameters (500 to 2000 nm), nanopore boiling
involves the sequential nucleation of vapor bubbles,
analogous to nucleate boiling. Each bubble nucleation

event generates a current blockage signal, while the

ZEL 202547 A

corresponding pressure signal (cf. Figure 1B) exhibits
a characteristic three-peak profile, indicating bubble
growth and collapse.

In the smaller pore diameter range (200 to 500 nm),
we observed a transition from nucleate to film boiling
(cf. Figure 1C). Under a fixed bias voltage, the boiling
structure spontaneously transitioned from discrete
nucleate boiling (characterized by isolated current
blockages and three-peak pressure signals) to film
boiling, in which a torus-shaped, pinned vapor bubble
undergoes continuous volumetric harmonic
oscillations. In the film boiling regime, both the drop
in ionic current and the frequency of fluctuations scale
with pore diameter, supporting our hypothesis of a
vapor film blanketing the cylindrical pore surface.

In a separate study [2], we investigated the transient
evolution of boiling structures under gradually
increasing bias voltage which modulates Joule heat
intensity (cf. Figure 1D). We measured the current
response and calculated Joule heat dissipation (current
x voltage) as a function of bias voltage. The
dissipation curve exhibits an ‘M’-shaped profile with
two sharp bifurcation points corresponding to the
onset of nucleate boiling (ONB) and the onset of film
boiling (OFB). Although increasing bias voltages
generally raise the Joule heat dissipation, phase
change and bubble nucleation reduce dissipation by
consuming sensible heat and limiting Joule heating
through partial occlusion of the pore volume. As a
result, dissipation decreases with increasing bias
voltage beyond each bifurcation point.

These findings indicate that nanopore boiling
adheres to the principle of minimum entropy
production. Irreversible processes such as bubble

nucleation from metastable liquid and coalescence of

J. HTSJ, Vol. 64, No. 268
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bubble clusters into a film bubble result in nucleate
and film boiling respectively. Transition into these
boiling structures reduce entropy production, and so
they are thermodynamically more favorable. In
summary, we demonstrate that nanopore boiling
exhibits self-organized boiling structures consistent
with Prigogine’s theory of self-organization [3]. It is
interesting to note that as the system size shrinks to
nanometric scales, local heat and mass transfer
from diffusive to ballistic

Nevertheless, the system as a whole undergoes

transitions regimes.

self-organization and thermodynamic bifurcations that

are analogous to those observed in macroscopic

systems.
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Formation of Ordered Structures by Microparticles in Thermoconvective Flows with O(2) Symmetry
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Axial (Poloidal) flow\

Azimuthal (Toroidal) flow/‘¥/
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LbrOEEEOICL, H&MREEZERTEAE (Clo
value) & L C—EBREE GEEAK - KEIR 33 °C,
KR 21°C, 1% 50%R.H., & 0.1m/s) (2815
WrEAMERE & L CERBRMICIRE STV A [12].

Ambient
Radiation

Convecti

@ Conduction

Skin

Clothing
insulation

6 KHREIT LI

TOERBEEANDZ L TAKERE L DOMIC
BEMRZDHZENTED. FlzIE, ZORAERE
KOBIRPUE Ry 2 V5 &, BAEEEIZRE L CLA
TETES.

Tskin—To

C+R=
* Rt g, ©
_ T +heTamp
To = hy+he )
h=h, +h, ®)

Z I, fal I AR AR & OFRmERTH AR (57)
#3423 (clothing area factor) T&H W, ERBIIIIE
R T, Z V5. 728, h i35 HEYRERT
BHY, TATE BRSO (AR 72) RERE TH 5.

MEEDORKE SHR/PE WV E XTI EB B RE X
EEPIETHY, —EREOREI LB D &
KN E 0 BEDEH 72D Z E N RSN TWD
[13].

3. BERAFETIIZEIT BIGE
BERTDE R D N BN T, ARBITAE— B8

J. HTSJ, Vol. 64, No. 268



Wt <~ LTF R — L DTS

ROMOE RO TH Y, ERNOFEMRBI5
ITBE SN TV, —FT, ERKEANREDOMIT
HNERER BRI BRI B A 52 1 T ORI (22
JE W, K NEEN, ZhERKRNSE
(Clothing microclimate) & FEA TV 5. LLUF TIE,
LV BEMNRBERNRICB T 2 FERE L THAZD.
MR BIIZ & < FfERIGER S h, 5
S5 Z OmEEMIEET VE AW CTHEANREFEO
GG OB 2R TWD[14]. —HlE LT, EX
0.002m, &S 02m, ME0.3m DOHEERFOREYR
Z NRIZ RS T, RO RIS ARTZIR & fsidge L 725+
BIZE X 0.0005 m OE PVC (R Vb e =)
= REHWTIERL, AfiiEe —% —%5 2 &
THENRKNBIR B L-. HE0EN, 2E 0%
RERE S OEWIC X DB ERME~OF L A
TH0, ZEREE ST 10, 20, 30 mm & 2L &
Bz, BT VOMEIINT LD, B, ERXTO
ZEBRIBE S 72 ERICBE LTI, 3D AT 4 Ak v
VEELTRELTND.

3D scan

= Clothing
I microclimate

Clothed Naked

Tnsulation

- heater

Gap size

PVC (30 mm,

Gap size

(20 mm)

Gap size
(10 mm)

7 MEMHICEDEKNMEET L

KRN LD Z & TANRAEFREE L ERE) ) &
LHRWMEE Z, HREWE L RSEMEICT, KRN
KMz E AT AR RBIR 2 ERbT 5. 22T,
KNER Dy Z#RERI L LEEEH XL N M
CIETE LAY —8 Ra*\Z & » TEVGE M &

fRE 202547 H _46 -

T5L, K8BIUurBaiz (9) ([r| =0.93)
e,

Nu = AconvDH = 0.68R %x0.25
" T skin—Tamy . OBRE ©)
Ra* = Gr*Pr (10)
* __ gﬁQconvDH3D_H
Gre = LLdcomby D (11)
102 T T T T T T

Nusselt number [N.D.]
=)

0 1 1 1 1 1 1
10° 10" 10° 10° 10* 10° 10° 107
Modified Rayleigh number [N.D.]

X8 A NIKD i Mz R

ZIZT, gIFEDIEE, BIXIRARD IR RIREL,
Geonp IR B OXFIRIC X DB K, viZitiRoE)
FEHEARE, MM OBMRE SR, LIZET VE I TH
D Qeony ' ISR Y AT 2B ARG CTHlE L7
B, S<FHC X BURRZWT 5 2 & TR
HLU7Z. Prix7 7 MVETHY 071 RIETHD.
F7-FFRC PIV Z W TAHR N & O B3 45 A
MEEH/DHZENTED. RBATTLTIE, EK
FMOKILEN LI2BE L OWREBENIEE L T
W Bz E SRR T OES ALK 9 L b,

0.25 — T
i Gap
= 0.2 ====10 mm -
! I ----20 mm
R=3
20158 o=~ 30 mm
= LSRN
8 i //,’, Bl -
2
S 01§ eI :
B L1 7z \\\\\\\\ o
] ~ ~~_ N\
£0.05}! TR
[E3) 1 Ss. \\:\ N
.: \\ W
0 1 Al ‘A

| 1
0 02 04 06 08 1
Relative distance [ - ]

X9 B 5 AERZERICI T s Af
ELIZ, FANLOMEE S LIZ, METRICH

Wz R $ % 2 &L TR OGS E Q0 2RD D
TENTED. ZXEESERELTDHZ L TR

J. HTSJ, Vol. 64, No. 268



R <~ LTF A — L DTS

PR QI DM A R o 4L, B 21T,
SEEIN 10mm 25 30 mm ~E #4552 &
, MR 3 RFRREEE N L 7.

RN OHLZNZAE 5 KRN ZBENI O BN 72

PEERBEVAEE L, EEREZIETHZ LT,

MNEBEH QT LL FOX(12)D L H I TE S.
M-W=E+R+C+V+S (12)

ARAN DK S BEEE R BV ITRKE 0 #H

WTR(13) &2 D

N D
/gf—‘
—(‘\

_ QpCp(Tgap—Tamb)
A

% (13)

Z I T, QKRN OIS E, ClEifiR DI, Ty,
IIRIRN O ZERIRE, AITERR A, plXiiEO®EE
Ths.

T 2C, BAARVERERHN & RIBRERIC T ARECE A
(12) 12T DAERKIK 7 2 & OB E A X 10 (25
BHLTHD.

[ T T T T T T T T T T T
[ 1+ R
— 150 [ With ventilation Without ventilation ] C
E I
= 100f .
x
5 [
Tl ]
S sof ]
- fl I | |
0 LJ I I 1 NI
10 30 10 30

Gap size [mm]

X 10 FRNBKOAFEIZ L DB AR

EX%Z 10mm 5 30 mm ([ZHEMEE5 2 &
v, EREE S OHMNAE D AR RS D3 1Y
ML, vV HERRICEM L 72, KIRN O S 58
BGRR BT 3EREICHM L, BEEDOB K Z 55%
T NARRE DO EFRE~EREH S5 2 &7
AlREL 72D, — H CARNKE BB L2 &
KBIZ LD WBVS BRI DGR & 70 D EE,
TN DO RFFREB O KRB WIFFTED &R D.
BEEWICHGERNLN—XT7 4y FOFRIZTHZ L
THZGEDLZEOREMEEZRTHEDOTHSH.

FTrlT@EINTCREAREZEZ D2 Z &TH LW
B, ZTOLIEK-ERETRTHZLETAHD
8= SURAN STL i Rl S 1 £ L o SRR - 3 RSN /AN G
EXDH. ZDEZNDNT—ILERR Y F—LEAD
TRl TS FEEE, BHEST N UVERT

g
K

{EEL 20254E 7 A

- 47 -

X Z O & EO P M B B L CEM R
AR THOIL TS EEL L1 ¥ A T Ok
ROMEF- 72 & & O TR E BRSO E 21T O
Z & T, BRI DRI BRI N FEEBL T X D%
FHE4T - TV B [15].

2B, SEREL k72720, BEAREITENER
BRICTEBRIIKRO BN D7D, B2 ESIHD
WEEZHSICBEEBEBLEN TRV, FNKFEMO B 5
FEOHRBICES AL b E A ITOR TS Z &
I TR E 2.

4. BHYIZ

AR & S —FER D 3573 72 BR B2 O BA) IR RE
ZE EAICEHE L, 7220l e imE 2 gliE T
LI OB B 2 R A DT OH ) TH
% BAMTIB W TUIAE KO TRITE A P )k
D¥ I 70D, Fio, BMNICEEBT &, WS -
FIFHBENE LS S ES ol s 2435729
2, ZEMA X CDFEITHEL 2 —E X (BH) 12X
DZRLF—NHEE SN TS IREZES A PEH
BT E AR R SC 2050 - —HR > =2 — F T LDE
BUZIANT TREA 72 B0 AT 5 720, T E
DTNV —{HEEOK 3 Elx 5 b EEEY T
WZBWTC, EHREAZAI D MNIEERREE N D.
F0BRBWREZE/NEOZ R VX —HIC LD E
KTBHZLEflimE L TCET U A%t 72HLY
LA Z D TVE 200,

S%E Xk
[1] ASHRAE, ASHRAE Standard 55:
Environmental Conditions for Human Occupancy,
ASHRAE (2023)
[2] Shimazaki, Y. et al., Application of human thermal

Thermal

load into unsteady condition for improvement of
outdoor thermal comfort, Build. Environ, 46 (2011)
1716-1724.

[3] WWEEE, (KIBDO A A av—, 2T 4 Id
AT AL B —F g F L (2005).

[4] A8, BEERBEEICE F D P — Comfort
& pleasantness, FERELELEFSE, 18—1 (1999)
102—106.

[5] HCIEME. b b EREERE, MEIRTE (1988).

[6] ISO, ISO7730 Ergonomics of the

environment — Analytical determination and

thermal

J. HTSJ, Vol. 64, No. 268



Bt . < VF R — L D% B S

interpretation of thermal comfort using calculation
of the PMV and PPD indices and local thermal
comfort criteria, ISO (2005).

[7] Fanger, P.O., Thermal comfort. Analysis and
applications in environmental engineering, Danish
Technical Press (1970).

[8] Hardy, J.D., DuBois, E.F., Soderstrom, G.F., The
Technic of Measuring Radiation and Convection:
One Figure, J. Nutr. 15-5 (1938) 461-475.

[9] ASHRAE, ASHRAE Handbook: Fundamentals,
ASHRAE (2021).

[10] Shimazaki, Y. et al., Thermal responses and
perceptions under distinct ambient temperature and
wind conditions, J. Therm. Biol., 49-50 (2014) 1-8.

[11] Shimazaki, Y. et al., Experimental determination of
pedestrian thermal comfort on water-retaining

pavement for UHI adaptation strategy, Atmosphere

12-2 (2021) 127.
[12] ISO, IS09920 Ergonomics of the
environment — Estimation of thermal insulation and

thermal

water vapour resistance of a clothing ensemble, ISO
(2007).

[13] Xu, J., et al., Numerical investigation of the effect
of clothing air gap distribution and environmental air
speed on dry heat transfer underneath clothing, Int. J.
Heat Mass Transf., 198 (2022) 123400.

[14] H D, KARPISR DS NMERBMN SIS KT 5
B, ) ZESHN - AR AR R SRR ST AT SR

2 (2025).
[15] Shimazaki. Y., wt al., Clothing strategies on thermal
adaptation for outdoor summer heat, 6th

International Conference on Countermeasures to
Urban Heat Islands (2023).

{EEL 20254E 7 A

- 48 -

J. HTSJ, Vol. 64, No. 268



e - L TF A — L DOXHRE S

EE TR B A FRELRERE 0L

On the similarity of turbulence natural-convection

boundary layer along a vertical plate

AREB HeH (FEJHH KA 5ErT)

Yasuo HATTORI (Central Research Institute of Electric Power Industry)

e-mail: yhattori@criepi.denken.or,jp

1. [ZC&HIZ

AFEIL, NN F R — L O &2 B0 % 5 K
DOHF T, HE TS558 CO BRSO FE L &
HERICETO2MEN 2L e —Z2 0T R0y
N2 EDOBHEEZ THRELZLDERD. B
SRANFARENC BE 3 2 BEAERFZE~ D AR IO BRAR 1L,
B2l &> T, Wondkik L7-WIR-ETH D BIEF
REE LT, 72, BERICEXBRDTHRDL E, A
T=HIZ L D8 < OfERRREEANC LT, P
~OEFOHIEE & BT, F0 X5 R ORHT
NOHRRERE L=, T0), RELE LW
SEEAN, UTFTCIE, LEa—0OXMEFHFIZLS
FERIRR G & D HENNECERE 0 1ICHET 5 B
SRELTTRE R B ICk D 2 & & Lz, RS, RED
X—U—RThHD, v VF AT —/LZEMT 5
IR ICEREZE X, BEEFEEREIT L.

ok, ARETIE, LEa—xtgs e LA D
KT D B IRXFAREUC OV T b, AR « TR
TREEMEN G Z L ORI THhI TV D, Bk T
O THED BTV B E R O mHIMERE
BT 2 BB O HIE O1Z ), EFESEFIZB W
T, EE=EA RN o BRI EE D
MR R LD, KEFERFTERIND
Rayleigh-Bénard it 2K UM KIZ L D BER/- 71—
LlE, K& - HERGEIE ) I BE T e E b 8L
SR AZHED TG, 20X 9 7 flix O B R
BEIZHOWT, BRI OGES N, (K4 (%
N L) BB LT LG, B - mEE
72 LIREEYS « B DR AT O RSB MR
BRGFT DRMEEZE X T, ThEnn L B
—OFEEERY DD, X0 REIRAEN S O
[COWTIE, BEFEO L E 2 —33C (B SCHR[1))
R0, ARFE Mgl BLO [ 12815 51
EORERES (F 0 STER[2]-[9]) 72 a2 SR
b AN

ZE 202547 A

- 49 -

umas HAEMES
23740 FER CD-ROM

HEIEA BEREE
of

01 The Hest TeanserSocisy of Japan.

BE 1 KPS0 40 JEE, 50 BRI EAR Sz
MoBfge), B BL O B VR T LGk
TR CHERE ) @ CD

2. EEFREATRILRERBORE - EEGK

FT, AR TR E T HEEMNMECEHRIZIH > T
FET D HIRRRELIEE S8 DR E I L OV shkR
R L7z, ELIE B A5 O R 22 fif T F
BETHDHT—V T I ab— a3 (LES)
OFERZIER T 5. LES TlE, OpenFOAM ~X— A
O FireFOAM Y /L3 —% W, JRERLE O Y EE
(FERE, REMELRE, BMmiE=Rp L) A EHEICEIE
L7o. BERBUE FIEIITA RIAREZ @A L7z, 303
K DZEEHIZ, ES 4 m, B8 1 m OFRE R Z AL
EL, TOERMBEE 348.45 K \ZIE L =12,
IRf] & Z2 ] O [l TN F8 £~ 5 B ARRHE R g O
TR AR E L.

B4 112, INENE I EXE 208 Z < EfF O
& 4 mX g 1 m FEIRIZ 3 1) 2 IR TR EE O B 5y
iz vd. BBORNEIRE, ZEERNMEEREEE
LTW5. 7ok, MOWEEMEZEOLD, EH)
FHENIAENBE L7225 X HITEE L TV D I
HENT- W INEBRLED D 10 B OfE B2 Bl L
7=, INENE T (KhZEss) 25, INEAENE 7 1h)
(x @hi7m) ~O—kEMEZ2 A+ 2 B2 &R -

J. HTSJ, Vol. 64, No. 268



e - L TF A — L DOXHRE S

CGrz=3.7X10"" Pz

1 LES T A7 BE T3 i PN BRe R o0 A
10°
y
Z 2
B
°
102} - o
O S -
o ]
101 6 IT IS ‘9 I‘\O I|| 12
10° 100 10°  10°_ 10® 10" 10
Grz
2 AT Nusslt 2 & i Grashof £ & D B3

IR L A ERHEE RN S D . Z O
ICAS T DARREN D, BIE~OERE & HITHEIR
MEDNARE L, ELTTIREBICER T 5.

LI ~DOBEBSLMEL GO T, AARERE D
REEAHEE T DR e# & L C, Grashof (Gr) %%
% L <I& Rayleigh (Ra) HHWHND. Gr T
FHERMEDEDITHY, EHICER R &
BEEHRE DL TH D Prandtl 2T L12D
DN RaMThD. ELiERE 5 %25 Ra$ux 10°
FRELD. B OELTE~DOEBIZLE S BsiE
ROEERE, FEREOREBII GRS
%. LES THROIZRFTBYRER b IR 5
WIt#CH 5 T Nusselt £t Nuz & fRT Grashof
5 Grz & OBIfRE K 2 1277, FHRIC T, Tsuji and
Nagano [10]1Z & 5 iy - & FRAEIZ ) 5 SEBR=C
(it LTS ft) &2 pfet L7z, B & bl L ¢,
LES T 5172 Nuz 1%, fRICKEWE & 22 508,
B HELR~DEBIC L 5B IO DA
%L Grz DIEICEA 5 25.

Z Z°C, Tsuji and Nagano [10]iZ L % Bk
W C, JFPT Nusselt 2% Nuz 23/F5T Grashof 3 Grz
D 1/3 RIZHBIT 5 Z & 258 L7V, BURESR
R 25T, BEZLBEEINTWDLR, £
D% < 3, 1/3 Fhl “Nuz oc Grz'?” 2 3F 32 (61
SCER[11]) . Z @ 173 FHIIE, Nuz & Grz DEF (Nuz

ZE 202547 A

-50 -

= hz/A; A BMREE, Grz = gfATS W g0 EITINE
JE, B IKBERRE, AT INENE & P22 & D
FEFE, v BIREMEARED) O LK ST, B
XFRELIREE B OBMBRTER h 3, A7 —L (2) I
KIF LWz &, T72bb, hao, ZEWTS.
(REFEAE D 2 r — VTR AE L7\ B & R
HZHDEH N D, ZOBMRKO—fRE - BE
DA RAREERE O BB M~ D BRAETRLIZ I\ T,
i Ra#t (Gr#0) §M F~OmELOERMIFE &
2%, WIT, & Ra G T~0mROERMEH
LR, 77 u—F o3&, Mk, HdE
FBR, WPEREBRIC AR L Tk 5.

3. S RaHEHTHELAIZET H&5t
3.1 EHMM7TIo—F

Z DX D W2 TIE, Ra~1010 FREEOELTTINEE
\Z & D TEEAR B RGBS & x5 & L7 BR
FEERCFHE 2 A N OIS A[REZR T v KKK D
e 2B (Direct Numerical Simulation, DNS) (Z
Eox, BEGRELRET H-DomEET L
LTS, BEFOERTH DLz SLtHE
BEOBERENGAA~DES Z R LD, & Ra
BT TO Nu BT FT O 2 HEE
T5. SCHR[1217Cl, £ 6] O FE o BREfE] )
ED H RGN RN TOSAICER L, B
VIED R & 72 2 AT, i 0 gkl
(W) LEfUgEzM Ohg) LatnEtnined
B TRk T2 2 BET L EARBL TS, H Ra
HTOMEAIZHEL, LKET V7 THLEE
TR E 7 HRERIH OB A S K LTS, X
BRI13]CIE, 2 BETLVoM&ZEAL, Nuik
& Ra L ORNT 1/3 AL T 28R & LT,
BESE OBREN N R I XELCThH D Z & EFE LTz
X 5725 Ra Brosmmn, AW KE~DOBIT L
EHIT 12 FHA~DOE(LAELS 22 TR LT
%. PR OEGR CEE & 72 DR ROREIC D
WTC, MHEERICESEREELZFELEE SN
TV 5[14].

F X FIAARRE SR E L TWDN, KEINECE
W& W O BSA%HE Té % Rayleigh-Benard %t (2
% L THEE SN TV D Grossmann-Lohse (GL) ¥
Fd, EEE H R E IR T 2 A
WG SN[15]-[17]. BERE LSV i AR
B3 D HERE T L DA, DNS & DORIC L 5 E

J. HTSJ, Vol. 64, No. 268



e - L TF A — L DOXHRE S

TIOVRRRED %, JeFT Nusselt 2 & J&FT Rayleigh £

EOMIZHRIMTA_ERFAZHLZ L. BET
Rayleigh %78 10" Z# 272 & %12, WbW5

ultimate regime (FBRRFEIL) IZED & L. F£7z,
EREOREELZRTRHRIEL LT, WEN—Z2D
Richardson A4 L, Z OFEFEIZEES < LA
TAEEDOREBEARA T — VO EFHA TN D, H Ra
B T COJRIFT Nusselt #00%, JRFT Rayleigh %
DK 1/3 F (032 k) TEHINDLEDE L.
—7, EFEOFRIC18]TIE, TEEAR B AR EL
BB BT Y ultimate regime DAFAEDN RIS
SN TWD. JRIFAT Nusselt £t & JRFT Rayleigh %% &

DRENT, 0381 FHINMAI T H Z EZRELTWD

D DOFFIEIZIVNT, Raleigh OB E & 6
(2, BESE DRI L B AW L A~BAT T S
Z & T, WE TOELEE BRI BIE S 5
FIMRICERMNBN D &7 5 [UTITE R 5
BATWVD. LU s, BT 5 AN
T A =X Toh % Nusselt ZZ-DOUVT, Rayleigh #1
EDOBRIZIZAENE LTV, NE TOL
THEE DRGNS BRI T —F DFRE L b
IZS B 5 - N LEENDIRIE VR D.

3.2 T)LI— rHEEFERAL-BIEREER

AIEICH SN B0, TENECEN B 2R
® DNS IE, Nt T DT v RIUHERD H DR
ITL Tz, Zhuk, MBI 2B % 5 BRIC B
&R DRTRARTOERA L O 72 L, HfE
AT EOHAMFREO =D EEZ HbND. T OFE
ZIRTDFEO—DLE LT, HHEOT )L I— |k
PEATEH L7 DNS FIEDEIE S472[19, 20]. FF
& ZEf] & OB EZ R T HXT A —H ZE A
L, B[R R & k12 3206 L 7= DNS Z W T %2/
RBOWEREH/LILOTHSD. Zhicky, HE
RO 2 B a AE ) —RED G EIFREICE X
Bz 52 LN TE D2, @& Ra$iskffd DNS %
R L L. ZOTATTICESEHEEIN:
DNS FiE1%, SCHR[21], [22]7% & DEBIEIC
BEHINTEY, ELITEBHE ORI - 2k
B DERIEIZ S D7 > TV 5.

728, Z @ DNS FEX, MELEER L 05
HIVD TR & R TR O D ELIES A &
DFEFICET BN B VT, BlIRMICEENT
LD ThHoTz. BIELEEBGRTIL, 5 L7

ZE 202547 A

-51-

/IMEELOFEFR R DR ORENZFRET 5.
CITHONIBEOBEEL G X DR b/
Rayleigh £¢ (critical Rayleigh %) 7%, ZEBR CT#ish
STV D ELIRIERE R O Rayleigh 2 & (35472 2
Rzigimd 2T, K (R EEim) &2
M (5E5R) &R REMBELRRE T HME %
IS D DB NT A — 2 EfEtd A H T,
Z @ DNS FEOREE1FT-.

WAETCIE, BEEO= LA A b EH
B UI-EERSME 245 L, 223 EE EERY )
ST —Y e xF 4+ I a2l — 3 (LES)
HFEITENTUVD[23][26]. EBRT — & & DL
IZBWT, RFTEMR R OB BN
AT D —EZHEZB LIRS, ELFE A~ DO BB
ELURIRAEIZ 7 & 4L D AR A &~ D FEM 72 04T & 32
IRENTWA., 72720, ELtktat&OREm Z <
BEOFEEIIL, EREDOERNPHERINTWND.
ERRES~OYHEEFE LR D LN TEY, £
HORKEFEESHOITIIS % OMETH A 9 .

3.3 FEIRADEEZIRL-MIEEER

B Ra $iaxtge  Li-WHEERCIX, @, +
IPCREWEBRN KT L 72 5. FBEKOEBHIC
HEE R BREE AR D T2 b D22l & & b I KRB
RRBRIENMEE 12D Z D, ERT —Z OEG
WFHEA TR T2, FD XK ) R AR E A T,
Nakao H[27)1%, fFENRAOREZ T RTHZ &
T, A Ra BE&MOM 5 2R A7, (FEIfIKE 22
RTIERLSKETHZ LT, Ra AEINSHT-.
R R - M XU BERR OO MERL K SRR 215 F L,
108 FEEEIC S K 5@ Ra G2 EBL L. HBHE2
2, MERLKRIE O AL E R R, &
Reynolds §:4 T COMEEWE 0 1281 D BN BL5
DOfERZ HMIZEZR INZ. Z0o4D B0, {E
AT ZANTNS, K~y RZ 7,
M, FHAE KRS, HTFKERE IO & LR
VLRSS, R~y RE T IZRTD D
MK %, KBTI RRE S L= BRI & i
52 LT, FHHERICKRZ T LA Z A5 5.
IR OBREMAREE AN 225 & Feile LT 1/15 F2JE (iR
IZBWT) ThDZ &, 1EBROBRENZ R
72 E ORI Z VRN &, b Re B4
BT OEEA MR 2K E AR T H 2 & 2Rk &
T 5. BRI AT KB~y B2 7 DR &

J. HTSJ, Vol. 64, No. 268



R < VTF 27— L DTS

{‘ |

ii e T - LT
TR GRS B

1%, 25m 7 — LRI ICAEY L, RIRFHEISEER & AT HE
EL7e. ZOLD REEEORHE - L, & Ra
BT T COREER B AR D FEERIZ b 2 H &
H LT, (EERIR & 7 2 KiE, BREVERRE /N &
<, RaEOBIMERS & L. JABEEILOIH
Lo o 7o, HEROKRBISKEEIE, BEEINECE
WORBELZ TR L. BHORMA~y K¥ 2703,
MBI X0 FERR S 5 IR R8O FHEER~ DR A
B2 KR L=, (b b AA, Pr e
4°C B CORFRIRBEER EITIIEAET
HM.) ZOFMETHLNZER T —FZIZEKESX,
Nu #D 173 R, TESRENOR G &M T
LAME ST Bl IS S FEPRIOFTE fERE S 4L
7o THH oI, BEEMSE [13], [28)ickT
DY REXIFR LT

£7o, #iECOBEY I T OREGEAM[29],
[BONCBEE LC, HFITMEA SN FE/Y DI R
S TER S 405 B SRR g & x5 & L7 8Ll
HITOILTWA[31]. BREEHIEIDKNEE 2 Z &b,
JAPHBEELO I ITALE N RO B D, AR
il & BRI BT 5 = & T, JEBHRIA L ol RS
DI XV & Ra B2 57 53256 e

B 20254E7 AH

-52 -

ENTWA[32]. 7277L, BESZBNSE-3E
BRClX, 1EEROMMEMEIZI T DIRERTEE
ERE LR TIUZNT 2V, Felc, BEREASHE) &R
E# ORI LTELS EbhTWnD
Boussinesq ITELOEHKEIZ & D BIROERIL, =D
FEREFRIA DS IFTE X S & 72> TR Y ([33]-[36]), #F
TR BB O L DN D FWRRMAE B2 5
TR D — 5T, AP T 2w~ 0
EFICITEEEZRD D, EESRL T CiEs<Ho
FHELHEMELT D720, TOERBOFEDBTL M
REb.

4. BHYIC

ARETIE, MEEINBCERE  IZHET D B IRk
Vi ELIEEE B 2 31T S AR B9 H iF5E & ol
IZHRAIT LTz, < OB LT, BERIRES
LA RSAE & 1 B3 2 eI & B A i LN &
BInTna., KOBRL LIRS TR,
LR LKL, HRE N2 LD THA .
FEEE, A5 A CRlME S L mB AR Y
T LADOEY v a AZBWT Y, BRI
RS S 4, ERRER bIThhL T

Z DX D IRAFFEDHEREIZ BN T, SRR 2R Bk
HHAATEN TR E COfA IS a2/ LT
LZENEELBbRS. BARRGEE, B
DIE7», BFALFITEAT 2 L ply, ek
RRG L VS T HF OB B W T HAFFERE &
L CALEDT BHALTWD (] SCHER[38]-[54]) . FA
H& b, BARMMEEEEOMEZHN L L
fixeD7ayxr MG LN EED T
& 72[55]-[59].

RO FEAR RIS % RIR 2 5 &, &% O
BT DRI S T D AR EMIE O 4
T HALROEND LR DTEAD.
AR DR BLITHONTE Y [60]-[65], ~1 7
NI IDOFFHERIIRIC K 5BRBEE L VW o - HAR
KL E A O EVERE 2 I £ 2 72 AR 722 80 0 A
RSIAILTW D, JREDE & 272 5 MRS O 17
FERCHNME DI ARIETNC X D 5B O R 7RIe
ENTWVWDZ ENB[10], [66], [67], BLAAEE~
OO BIFELEEZE 2 HND. JEMEEDF
ENZBWTIE, BEREIMEE~DOMEs Fi D fF 5
2L DR EOREN L BYRER O AN & o R
PEICEAT 5 & B 72 K5 A S BLETR VY [68]-[71].

J. HTSJ, Vol. 64, No. 268



B -~ LT R — L DR S

WFEY = e LTOHEY I 2 L— a3 VOfF
FEROBENNT HEEVITIRNTEA 5. 1990 FEL DA
22N B 885> DNS[72]% B I L ChkéEE L 7= H
SHEIEE, TETIE, LES AMEH STV 5.
— T, WEROFEHG DI EEEZD L,
SLfEE ORI E & & B2, RANS 5 /L[73]-[75]
DHBIZH=—XIHDHTEA5. IZFFL, vI=
L— 3 YORGEE W) D b BRSO E
PEIFED LR EEbiLd. 7L ok
B SCER[10]) IFR<SSIER TS, B
MO EZ D &, BREN N2 ET 55
JE < IR L o RIREFHAI76], [7715°48 8 D
ZIRTTREE AR S 72 0 3 Rt 3 Ay R
HI[78], [79]1DE AL, FAI=BITH -2 iR %2 5 %2
L2 LS HED.

BBz, i A ~oBnEiRR5 Z L%
BHF LW, ARROEICE LT, BED
Sk (BE 1) SOPARRISHED L BRESCH
ST (f5i) : SCHR[80]-[82]) ICb EHZEME L., o
T, R LT < OBz ST,
HRAEDFEDORKE SEDHLDOOPE LA
falx, B oTiE, et ETHL. K
FROBEIZHONT, BEEIT 2NV d)IEK
S CEHTR) IRz LET.

S Xk
1  Fan, Y. Zhao, Y. Torres, J. F. Xu, F. Lei, C. Li, Y.
I,
vertical and horizontal heated flat surfaces: A
of

underpinnings and implications for heat transfer

and Carmeliet, Natural convection over

review recent  progress  focusing  on
and environmental applications, Phys Fluids, 33
(2021) 101301.

2 B, BARAIRICER T D ELRHH, AREWF
72, 30-117 (1991) 56.

3 REpUEM, LRI, BT ELHTE AU O L
VDAY & BGIE D A J1 = X I, AREMFSE,
32-124 (1993) 75.

4 RBIRtEZ, BIRHTARBIIEORKR, (BT
7%, 35-137 (1996) 12.

5 dbkHE=, BRIHED D & D/INVE, [REWFE,
42-176 (2003) 32.

6 FEHEFRSE, BRI ORIMREHA, [SEFSE,
43-178 (2004) 2.

ZE 202547 A

-53 -

10

11

12

13

14

15

16

17

18

19

RIRHEZ EAE, i, mNREK, %
AEM, &HEZ, BIRSTSEWIZE 50 £0
[al@, {REMVFZE, 50-213 (2011) 15.
ENFE, B ARRHRKIR AR OBMRE, &
ENRF7E, 58-242 (2019) 30.

R EM, BEER OB mEVRE, ([REWFIE,
58-243 (2019) 30.

Tsuji, T. and Nagano, Y, Velocity and temperature
measurements in a natural convection boundary
layer along a vertical flat plate, Thermal and
Fluid Sci., 2 (1989) 208.

Khalifa, A-J. N., Natural convection heat transfer
coefficient — a review 1. Isolated vertical and
horizontal surfaces, Energy Conversion and
Management, 42 (2001) 491.

Holling, M. and Herwig, H., Asymptotic analysis
of the near-wall region of turbulent natural
convection flows, J. Fluid Mech., 541 (2005) 383.
Wells, A. I M. G, A4

geophysical-scale model of vertical

and Worster,
natural
convection boundary layers, J. Fluid Mech., 609
(2008) 111.

Ng, C. S. Ooi, A. Lohse, D. and Chung, D.,
Vertical natural convection: application of the
unifying theory of thermal convection, J. Fluid
Mech., 764 (2015) 349.

Ng, C. S. Ooi, A. Lohse, D. and Chung, D.,
Changes in the boundary-layer structure at the
edge of the ultimate regime in vertical natural
convection, J. Fluid Mech., 825 (2017) 550.

Ng, C. S. Ooi, A. Lohse, D. and Chung, D., Bulk
scaling in wall-bounded and homogeneous vertical
natural convection, J. Fluid Mech., 841 (2018)
825.

Wei, T. Wang, Y. and Abraham, J., Integral
properties of turbulent natural convection over a
vertical flat plate, Int. Communications in Heat
and Mass Transf., 125 (2021) 105286.

Wells, A. J., From classical to ultimate heat fluxes
for convection at a vertical wall, J. Fluid Mech.,
970 (2023) 665.

Abedin, M. Z. Tsuji T. and Hattori, Y., Direct
numerical simulation for a time-developing

natural-convection boundary layer along a

J. HTSJ, Vol. 64, No. 268



e - L TF A — L DOXHRE S

20

21

22

23

24

25

26

27

28

29

vertical flat plate, Int. J. Heat and Mass Transf., 52
(2009) 4525.

Abedin, M. Z. Tsuji T. and Hattori, Y., Direct
numerical simulation for a time-developing
combined-convection boundary layer along a
vertical flat plate, Int. J. Heat and Mass Transf., 53
(2010) 2113.

Ke, J. Williamson, N. Armfield S. W. and McBain,
G. D., Stability of a temporally evolving natural
convection boundary layer on an isothermal wall,
J. Fluid Mech., 877 (2019) 1163.

Ke, J. Williamson, N. Armfield S. W. Norris, S. E.
and Komiya A., Law of the wall for a temporally
evolving vertical natural convection boundary
layer, J. Fluid Mech., 902 (2020) A31.

Nakao, K. Hattori, Y. and Suto, H., Numerical
investigation of a spatially developing turbulent
natural convection boundary layer along a
vertical heated plate, Int. J. Heat and Fluid Flow,
63 (2017) 63.

Ortiz, A. V. Koloszar, L. and Planquart, P., Large
eddy
boundary layer at Pr = 0.71 and 0.025, Nuclear
Eng. Design, 353 (2019) 110231.

Yang, S. and Bieder, U., Using of large eddy

simulations on a natural convection

simulation model for a spatially developing
turbulent natural convection boundary layer in
water along a side-heated vertical wall with high
Rayleigh number (Ra* = 8 X10"), Int. J. Thermal
Sci., 187 (2023) 108167.

Ke, J. Williamson, N. Armfield S. W. and Komiya,
A., The turbulence development of a vertical
natural convection boundary layer, J. Fluid Mech.,
964 (2023) A24.

Nakao, K. Hattori, Y., Suto, H. Takimoto, H. and
Niida Y., Scaling high Rayleigh number natural
convection boundary layer statistics: A vertical
water tunnel experiment, Phys. Fluids, 35 (2023).
Kis, P. and Herwig, H., The near wall physics and

wall functions for turbulent natural convection, Int.

J. Heat Mass Transf., 55 (2012) 2625.
Nottrott, A. Onomura, S., Inagaki, A. Kanda, M.
and Kleissl J., Convective heat transfer on

leeward building walls in an urban environment:

ZE 202547 A

30

31

32

33

34

35

36

37

38

39

40

for  low-Mach-number

Measurements in an outdoor scale model, Int. J.
Heat Mass Transf., 54 (2011) 3128.

A. Kanda,
Kumemura,
Boundary-Layer Meteorol., 149 (2013) 1.

NIRRT SRR, RESEE D, FREEE, MHY,
EEW D ERTELEE (S 2T D B S o0 FE,
AR SCHE B, 67 (2011) 337.

Hattori, Y. Tsuji, T. Nagano, Y. and Tanaka, N.,

Turbulence characteristics of natural-convection

Inagaki, G., Onomura, S. and

H., Thermal Image velocimetry,

boundary layer in air along a vertical plate heated
at high temperatures, Int. J. Heat and Fluid Flow,
27 (2006) 445.

Mlaouah, H. Tsuji, T. and Nagano, Y., 4 study of
non-Boussinesq effect on transition of thermally
induced flow in a square cavity, Int. J. Heat Fluid
Flow, 18 (1997) 100.

Satake, H. and Tagawa, T., Mathematical modeling
compressible  thermal
convection analysis in a square enclosure, Phys.
Fluids, 36 (2024) 127168.

Ke, J. Armfield S. W. and Williamson, N.,
Non-Oberbeck—Boussinesq effects on the linear
stability of a vertical natural convection boundary
layer, J. Fluid Mech., 988 (2024) A44.

Ke, J. Armfield S. W. and Williamson, N.,
effects on  the

transient

Non-Oberbeck—Boussinesq
stability in a
convection boundary layer flow water, Int. J. Heat
and Mass Transf., 241 (2025) 126670.

T. Okajima, .
Maruyama, S., Effect of gas radiation-depended

convective natural

Kogawa, Komiya, A. and
natural convection on the transition of spatially
developing boundary layers, Int. J. Heat and Mass
Transf., 177 (2021) 12580.

Clark, R. P. and Toy, N., Natural convection
around the human head, J. Physiol., 244 (1975)
283.

Murakami, S. Kato, S. and Zeng, J., Combined
simulation of air flow, radiation and moisture
transport for heat release from a human body,
Building and Environment, 35 (2000) 489.
Rodrigues, A. M. Piedade, A. C. Lahellec, A. and

Grandpeix, J, Y., Modelling natural convection in

J. HTSJ, Vol. 64, No. 268



e - L TF A — L DOXHRE S

41

42

43

44

45

46

47

48

49

50

51

a heated vertical channel for room ventilation,
Building and Environment, 35 (2000) 455.
Al-Waked, R. and Behnia, M., CFD simulation of
wet cooling towers, Applied Thermal Eng., 26
(2006) 382.

Fitzgerald, S. D. and Woods, A. W., Transient
natural ventilation of a room with a distributed
heat source, J. Fluid Mech., 591 (2007) 21.
Al-Waked, R.
performance of wet cooling towers, Energy
Conversion and Management, 48 (2007) 382.
Zhang, T. and Chen, Q., Novel air distribution
systems for commercial aircraft cabins, Building
Environment, 42 (2007) 1675.

M. Menezo, C.

Experimental natural convection on vertical

and Behnia, M., Enhancing

Fossa, and Leonardi, E.,
surfaces for building integrated photovoltaic
(BIPV) applications, Experimental Thermal and
Fluid Sci., 32 (2008) 980.

Defraeye, T. Blocken, B. and Carmeliet, J.,
Convective heat transfer coefficients for
exterior building surfaces: Existing correlations
and CFD modelling, Energy Conversion and
Management, 52 (2011) 512.

Chen, Y. Sun, F. Wang, H. Mu, N. and Gao M.,
Experimental research of the cross walls effect on
the thermal performance of wet cooling towers
under crosswind conditions, Applied Thermal
Eng., 31 (2011) 4007.

Dittko, K. A. Kirkpatrick, M. P. and Armfield S.
W. Large eddy simulation of complex sidearms
subject to solar radiation and surface cooling,
Water Res., 47 (2013) 4918.

Lu, Y. Gurgenci, H. Cuan, Z. and He, S., The
influence of windbreak wall orientation on the
cooling performance of small natural draft dry
cooling towers, Int. J. Heat and Mass Transf., 79
(2014) 1059.

Kim, D. Yook, S-J. and Lee, K-S., Investigation of
radiative and convective heat transfer in storage
vaults for improving space efficiency, Int. J. Heat
and Mass Transf., 80 (2015) 301.

Fan, Y. Li, Y. Hang, J. and Wang, K. Diurnal

variation of natural convective wall flows and the

ZE 202547 A

52

53

54

55

56

57

58

59

60

resulting air change rate in a homogeneous urban
canopy layer, Energy and Buildings, 153 (2017)
201.

Yang, S. Bieder, U. and Studer, E., LES of natural
convection along a side-heated vertical wall in a
water cavity applied for the scale of Small
Modular Reactor (Ra = 10%), Nuclear Eng.
Design, 414 (2023) 112543.

Ryms, M. Tesch, K. and Lewandowski, W. M,
Optimization of the distance between the vertical
plates in the convective air heat exchanger, Int. J.
Thermal Sci., 185 (2023) 108064.

Yang, S. Nop, R. Girard, A. Duri, D. and Studer,
E., #D LES of natural convection

side-heated vertical wall with cryogenic helium

in thee

up to Ra = 10", Prog. Nuclear Energy, 170
(2024) 105115.

Sakamoto, K. Koga, T. Wataru, M. and Hattori, Y.,
Heat removal characteristics of vault storage
system with cross flow for spent fuel, Nuclear Eng.
and Design, 195 (2000) 57.

Hattori, Y. and Suto, H., PIV measurement of
thermal convective flow above a cooking oven
(insight into turbulence structure near a heat

source), Visualization of Mechanical Processes, 2

(2012) 111.
VEBP RS, BHAEES, IREES, AHBC, -

Bk, HKUHIRR TI238 T 2 B PHZERIN O k5
Zginle & KETRFEORR, AAREFT
FRFSCGHSCEE, 12-1(2013) 32.

Matsuyama, K. Okinaga, S. Hattori, Y. and Suto,
H., Experimental study on fire behavior in a
compartment  under  mechanical  ventilated
conditions: the effects of air inlet position, Fire Sci,
and Tech., (2017) 111.

Hitoshi, and Hattori, Y.,

Similarity of energy balance in mechanically

S. Matsuyama, K.

ventilated compartment fires: An insight into the
conditions for reduced-scale fire experiments,
Nuclear Eng. Tech., 54 (2022) 2898.

Tsuji, T. Kajitani, T. and Nishino, T. Heat transfer
enhancement in a turbulent natural convection
boundary layer along a vertical flat plate, Int. J.
Heat and Fluid Flow, 28 (2007) 1472.

J. HTSJ, Vol. 64, No. 268



e - L TF A — L DOXHRE S

61

62

63

64

65

66

67

68

69

70

Ogasawara, N. Torres, J. F. Kanda, Y. Kogawa, T.
and Komiya, A., Resonance-driven heat transfer
enhancement in a natural convection boundary
layer perturbed by a moderate impinging jet, Phys.
Review Fluids, 6 (2021) L061501.

Koizumi, T. Kogawa, T. Torres, J. F. Kanda, Y. and
Komiya, A., Controlling instability waves on
vertical natural convection using a buoyant
impinging jet, Phys. Review Fluids, 148 (2023)
107033.

Kitagawa, A. Kitada, K. and Hagiwara, Y.
Experimental  study on  turbulent natural
convection  heat transfer in  water Wwith

sub-millimeter-bubble injection, Experiments in
Fluids, 49 (2010) 613.

Kitagawa, A. Endo, H. and Hagiwara, Y. Effects of
sub-millimeter-bubble injection on transition to
turbulence in natural convection boundary layer
along a vertical plate in water, Experiments in
Fluids, 51 (2011) 701.

Kitagawa, A. and Murai, Y. Natural convection
heat transfer from a vertical heated plate in water
with microbubble injection, Chemical Eng. Sci., 99
(2013) 215.

Kitamura, K. Koike, M. Fukuoka, I. and Saito, T.,
Large eddy structure and heat transfer of
turbulent natural convection along a vertical flat
plate, Int. J. Heat Mass Transf., 28 (1985) 837.
Wei, T. Wang, Y. and Abraham, J., Layered
structure of turbulent natural convection over a
vertical flat plate, Int. J, Heat and Mass Transf.,
181 (2021) 121866.

Kitamura, K. and Inagaki, T. Turbulent heat and
momentum transfer of combined forced and
natural convection along a vertical flat plate-
aiding flow, Int. J. Heat Mass Transf., 30 (1987)
23.

Hattori, Y. Tsuji, T. Nagano, Y. and Tanaka, N.,
Characteristics of turbulent combined-convection
boundary layer along a vertical heated plate, Int. J.
Heat and Fluid Flow, 21 (2000) 520.

Hattori, Y. Tsuji, T. Nagano, Y. and Tanaka, N.,
Effects of

combined-convection boundary layer along a

freestream on turbulent

ZE 202547 A

71

72

73

74

75

76

77

78

79

vertical heated plate, Int. J. Heat and Fluid Flow,
22 (2001) 315.

Ojofetimi, A. and Hattori, Y., Wall-resolved large
eddy simulation of turbulent mixed-convection
heat transfer along a heated vertical flat plate, Int.
J. Heat and Mass Transf., 109 (2017) 428.

Paolucci, S., Direct numerical simulation of
two-dimensional turbulent natural convection in
an enclosed cavity, J. Fluid Mech., 215 (1990)
229.

To, W. M. and Humphrey, J. A. C. Numerical
simulation of buoyant, turbulent flow -1. Free
convection along a heated, vertical, flat plate, Int.
J. Heat Mass Transf., 29 (1986) 573.

Xu, W. Chen, Q. and Nieuwstadt, F. T. M. 4 new
turbulence model for near-wall natural convection
Int. J. Heat Mass Transf., 41 (1998) 3161.

Ortiz, A. V. and Koloszar, L. RANS thermal
modelling of a natural convection boundary layer
at low Prandtl number, Computers and Fluids, 254
(2023) 105809.

Shoji, E. Komiya, A. Okajima, J. and Maruyama,
of quasi
phase-shifting interferometer for measurement of

S., Development common  path
natural convection fields, Int. J. Heat and Mass
Transf., 55 (2012) 7460.

Kogawa, T. Shoji, E. Okajima, J. Komiya, A. and
Maruyama, S., Experimental evaluation of thermal
radiation effects on natural convection with a
Rayleigh number of 10°-10°
interferometer, Int. J. Heat and Mass Transf., 132
(2019) 1239.

Takeyama, M. Suto, H. and Hattori, Y., 3D3C

rainbow particle tracking velocimetry: improving

by wusing an

depth resolution and velocity vector acquisition
rate by using color space for a multi-cycle
rainbow pattern, Int. J. Visualization, 27 (2024)
1089.

Takeyama, M. Fujiwara, K. and Hattori, Y.,
Improvement in the Number of Velocity Vector
Acquisitions Using an In-Picture Tracking Method
for 3D3C Rainbow Particle Tracking Velocimetry,
Fluids, 9 (2024) 226.

J. HTSJ, Vol. 64, No. 268



R - v L F A — L DR S

80 Dring, R. P. and Gebhart, B., 4 theoretical from a vertical plane surface, J. Heat Transf., 90
investigation of disturbance amplification in (1968) 1.
external laminar natural convection, J. Fluid 82 Jaluria, Y. and Gebhart, B., An experimental study
Mech., 34 (1968) 551. of nonlinear disturbance behaviour in natural
81 Cheesewright, R., Turbulent natural convection convection, J. Fluid Mech., 61 (1973) 337.

ZE 202547 A -57- J. HTSJ, Vol. 64, No. 268






TRV F—

SLRITEF
I | TR HaAfE | R ek / v=7%A
71
Chair : K. Suga, Osaka Metropolitan Univ.
Co-Chair : M. Tanahashi, Institute of Science Tokyo
21(1)~25(4) Turbulence, Heat and Mass Transfer | 2025 4 2025 4 OC-Secretary : K. Iwamoto, Tokyo Univ. of Agriculture and
2025 (THMT"25) 1H15H OK) | 4 A30H (K) | Technology
Email : contact@thmt-25.org
https://www.thmt-25.org/
A dfe, BETE
N | 114 HiAf | R ek
2025 4
7H
(—th) BABVLELE S F5R
28 HO)~8 A1 e s 2025 4 T103-0025 HEHHRXAARGFHIT 3 TH 2
H (%) 2025 fRIE LIRS 71 18 H(%&) F 10 5 (S 6 B
TEL : 03-6661-7167 Email : jsht-honbu@)jsht.or.jp
8
—MRFEENE AN B AR
A 7 S A5 IR VLR TR, e
28 A No25-85 fiflex [RERGLIANSE | (2L DEAL T 162-0814 HUFCHRH iz DFT/ N T 4-1
VAT O A U/ 5 ) KDX i A 7 =7 2 B
2] TEL : 03-4335-7611 Email : kaneko@jsme.or.jp
https://www.jsme.or.jp/event/23-60/
9 H
T860-8555 FEAHIHIRPIEE 2-39-1  AEA KR
B2 AL G P2y b H e o =
16 ROO~18 A | FAKKE )2 2005 et | 00 00 | 005 g R Mos St
- 2 6 A 16 A(A) | PAFRIES T -
7 H 31 H(K) TEL : 096-342-2702 Email : office@jsem.jp
s://jsem.jp/wordpress/annual25/
A FE R
s o | BRI T A A JUNDRE REE R
24 HOK)~26 B | % 22 [ol A ABEZREINHHS e 2005 4 | 2025 T816-8580 #a@ ] LA H i H AR 6-1
(%) (TSJ2025) 988 A 6 H 14 A(L) TEL : 092-583-7948
Email : suekuni.koichiro.063@m.kyushu-u.ac.jp
https://www.thermoelectrics.jp/conference.html
10 A
L) 23 0 8 dk
202549 A 12 BILHar 77 Ly 22025 FITEREFHH
4R, 5 A No. 25-12 AT a7y LA | HE)ET, 9 | 20254 W L H ZRLIERSE)
: 2025 A 13 H(h) 6 A 13 H(&) Email : tedconf25@jsme.or.jp
~ & 2% https://www.jsme.or.jp/conference/tedconf25/
23
ANBAEEIEN B AT 2 Z — v o FER
) 55 53 [0l FAH %4 — B LA 2025 £ 6 J 20 TEL': O3-3§65-0095,F{%X : 03-3365-0387
8 H(K), 9 H(K) FTUN H(4) Email : gtsj-office@gtsj.or.jp
a https://www.gtsj.or.jp/html_calender/teiki53-
niigata_boshuu.html
- e, < | 2025 4E 10 A (—th) BABULELAN S F5R
22 A(K), 23 H ing ifmgmzm%gﬁﬁm%ﬁ%z‘ 10 F (&) £T T103-0025  HUHUHS T R IX A A
) o i - b LFER FHNT 3 TH 2 % 10 & (B 6 B

TR - AR

WZE LGS

TEL : 03-6661-7167 Email : jsht-honbu@jsht.or.jp

22 H(K)~25 H

11 A AR B - B

AR B A
a7 NV—T
T ai:03-4335-7615

S R Email : izawa@jsme.or.jp, otani@jsme.or.jp
https://www.jsme.or.jp/event/25-207/
=8 202547 H -59 - J.HTSJ, Vol. 64, No. 268




BHIoE

NFEA BARGRFESR F63H (2024 £F) BRHFHE

1. BAMEREE : 202545 H 16 H (&) 16 K 35 55~17 K5 00 4
2. 2 oL R va kb F— (Al 2EE)

MR EETESEE4 TH3-1
3. BB 10274

R

GEES)

CERRRE LT R R

REFHFECTHAFBESE LY, BHEBEERHY, H 3 HITFERE LBEOHET COBRBOI- D, FE
JIREREZ MR ERE T A 2L &0, ZOMHIEDNT-Z L b H Y, FHI3 TR THIE 63 WIREN Z Dk
SFETICMIcE bR s,

FD%, HEEITEROHBARRISE LY, 202545 H 16 BEAED A REEVES O IESER 1027 4, HE
& 774 4 (NGR : B 128 4, TEIRIBHE 618 4, BUMEITIE CEREE 28 44) TH Y, EHE 30
K2HEDEDDEZAICEY, KRENKLTDHZENER_AENT. £, KREDF 5 5RO ERDK
BN D BEIHERIZ DWW T h, BERE 4 L0ED S, ERED 230 L, T72bb 685 4 DE R E T~
LTEY, EROEFIZONWTHEBRNARETH D Z ENIFETHRASNT-.

(=]

(1) 21 5#E F 63 HF kL

ARBIHYEIRE XY, B 63 HIEEICHOWTERHNIRIMN, -1 S, HnEES OB, 72T
2024 -5 H 29 H~5 A 31 HICBRE S5 61 B H ARIBEAY VAR Y T ADOEEIZOWTHE SN, £z,
XL DHEEL LT, BRI —, EFXMEERICTL D [FHEAN ~ IR O JLHE & x 7R g
ot —~ | BEESOE, (S BN U 7 OFEFEREN - BRI T KA O I —, 10
B MREAT O OFE R EOBRBICOWTHE Sz,

ot MaEy, TTSE) BELWMBEY VAR VU LD CHE (CD-ROM hR) OFITIZHOWT, £z, 13 0F
TR OHEDFE M E LT, FeHENEtmEReS, h—>Rr=a— b7 VHEIES, s SAEgor)
A BT KA FEIZOWTHRE S, FOM, FTITHANEAY A F 7 AR OREIC OV,
Fio, BELZE0YRE, RURSEBEE, 4F280BY, BF VBT —Ta VEREKREFE
BIOMHE - HBEOFEFITHOWTHE L.

F7-, 1-6 EERM R OREEIZ OV TIX, AUTSE, NanoRad2024 il DWW CTHRE S vz,
PLEICHOWT, HAEEEIVEBICETOERNRD N 25H, MFICLDIBERSZHTERENT
(2) H25HEE Foe3Hamms
BARMBHYREIESRICLD, 8 63 HIEBMEICHOWTERHIREN, 2024 4£5 A 26 HICBfE S NT-5 62
DO ERHASHIT, 202446 H 27T HDOF U T4 VXD 62 WIERHHAS 21X 8 A, XH « > T A D
A7V RIZE 2 4EOEFEEOBME, 63 MOFEHBELIONTHERED A —/LEEK, S - BISEORTO
OO FESORME L, GbE T oROBESEIE L2 ERE SN, o, HRTEENIZOWNT,
WEme, M, BEEs, WMENRRE S, FEEZESBXUORRIZESOSBIZ OV TENZE LR
HE3Inr.

F7, EBMEEASET B 7 U REICOWTUIMEZ S OBREITE, HALKF2EER O /NS Bt 8%
NEHEINT-Z ERHE ST,

ZOfl, 8 HDOENENDORBEOM, I T 2 HE, TBUT & DL ESHIZ OV THRE ST,
SEORPUZOWNTIX 2025 423 H 31 BEITE, EXBIXATFER 15 4 OBKFIESBILS 4, 4528
1A, FAESEIX19 4, BBSEIX A, FRIBSBIIARERLTH D Z ERHRE I,
PLEIZOWTHESE X VERICEOEBNRRO LN E 25, MFICLDBMEE TERRBINE.

) B

{EEL 20254E 7 A - 60 - J. HTSJ, Vol. 64, No. 268



BHIoE

(3) W3 5L FHoe3 W (2024 ) WK IE L EARE

TSI Y EISRE X0, 5563 # (2024 ) IR L EEE RS IZOWVWT, AEFEANE L TOEE
FROMBIL, AFEICBEADIHEEONIMELFHTT D720, ARFECTRTLETDHIENLEIZRD
T MBI, F6e3 ] (2024 4EFE) OWRE (202444 H 1 H~202543 A 31 H) ITHoWTIE, 63
HRPICEFBRE, FEAY v 7NREE L2720, 2OBMEES ISR AT 7278, MeEHdi% £
LHDHIENTETELTP, HERFAMENMERENTZ. B, F 63 MFIZHOWTIE, 6 H 24 HICHMRRS
EHEL, WO TGEHICEREEXD Z EAFRAIN, MRICLDIERSHTARINT-.

(4) B4 5HER o4 WERE - B RE

FESEXY, Fedatl] (2025 ) HEBEICHOWT, F 63 M 4RHESICBWTERELEEE - W
wmEEHE NI

LIF D% 64 HiFRH, BHENBTLIN, AESE XV U TOEME IOV TEGICENCZE ORAR R RKD 5
Nt zn, 28, MFECLIEREETERINTE. B, TOBEEIIOTN G AR Z A LTz,

EFE 1T &S 1 HEICE Y BMET %A

HE S W A ek ER
i RES ST HE JEE #
Mg ¥ IEE HE R SR
B hm A B AH R

B Rk EH

EFE 1T LE 2BV BET2%E

HE Rk éak HE B2k K
ERRE 17 R 1 HIC K BEah b1k E

HE 52 o HE R SR

HE R T HE AN

M RES ST LR A

HE RIE —B HE il 3

LSk i (I B Bl

EFE 1T RSB 2HEEF LEBX LY EFTIHE
RFHEF (BF) HE —2=

EFE1TRE2HEIV BTSN IHE
HE RIEE)  JEE # HE @FIEE) BR #HHE

BT, FrmEIC O W TERNIRS N, AEESRIVERICCOABRROONTZL A, WFITLD
B EECRR I NI,

(5) S5 FER TEHROKEIZDOWNT
FEEEXY, EROLEIZOWTERNIREN, BHICEZOARNRDONTZE A, WMTICLDER
ZHCTHGR I NI,

(6) %6 TR HHEEEHANDRBLIZONT
HHEAER IV, RERRIOFEFHRESL NTOWT, KRR, AR KDL Sh, #5520k
RBBRDOENTL A, MFITKDERBETHIE I N

(7) 7R H o4 (2025 ) FHIEHME

IARBHYAISE LY, & 64 B (2025 4F) FEFHEIZIHOWT, HEESHE LRI THRBINDMHF T
DODBAAREBES VART T A, BIGB I L DS - B I T —, 258 [aE, §aSCEE [TSE), H A
FRET M & O A RmEHMESE ITST (Journal of Thermal Science and Technology) D FI1T, #F%ts, KR
B, R & OFEESE O - B, EEMZRE R OHEEZR SIC oW TERHIR S, ST

{EEL 20254E 7 A -61 - J. HTSJ, Vol. 64, No. 268



BHIoE

(8) H8H#HE Hoeal (20254 WX TH

IR YRIAER L0, 564 1] (2025 ) I PRICOWTERHI RS-, 72 TARSHFEEAN]
& L C ORI FIEEN 21T 5 T2 DMIE HEHZ DWW T OB A 7 AEEN TR S, 63 HbiT e
RIS TR AERE S L U CHEA BT, MAMICERT S 2 &30 Tl S,

PLE, Bill®ESNc8E - BET, FRISEORELIT O OO FES OB & BRI S OKHE
DHER S TZ. oB, 2RICOWTE, TFE 1752, MAl4—11ckbv, 20251 H6 0 (H) »61H
14 HICBfE SN2 A =NV EBI L A ES CTHEENAR I TS,

202545 H 16 H
INIRALFEN B AREEVERST 63 ] (2024 4EJE) S

it HH O E Fll
R EREAN SR HET Fll
MEFEEAN KIS R Fll

AAEZEN BAREGEFESE F63H (2024 £E) BRFESESE
1. BRfEHEE : 2025 4F 6 H 24 H(K) 17 B 30 23 ~18 [ 00 4y
2. 2% ORI 2 53 ME 3 1 A=
FOERSORIXAAR 7 TH 3-1
(Zoom BFHIC £ B ~A 7V » RERME)

3. ESBE#: 10314

R

[

(GRS

RS LT R R
MoBRECHLIABARR LY, BHEHEBELHSES NN, BRSO B ST

Z D%, HFHEITROHBARSE LY, 20254 6 7 10 BB{ED A MRS OIESB5K1031 49,

#6534 (NER . Ao T A4 VHIEE 40 4, FTALRIEHE 584 4, @RMEITHEIC K A ERREE 29 4) THY,
EFES30LR2HEDTEDDHEZAILLY, RBRENMILTHZ ERB5NT-

{EEL 20254E 7 A -62- J. HTSJ, Vol. 64, No. 268



BHIoE

(%]

(1) %1 %%

i

%63 H (2024 HJE) WIS

M BHYEISRE XY, & 63 MR FEIZ OV CERATERHIESW AN e sz, £7°, IEBRUE
IR B BN AR EZ IR O, AR NGRE TN D ICHE I SOV TIAR H o 72, A FEIZHONT
I, EATHEEE M DY 12,675,780 M OART:, LERIERF FHEN 12,675,780 HORFTH Y, ZiILHITRER
A& ZEA L CHRESNADGHEOSE 1 BFEIIME L W a2 RSNz, 72720, AtcF¥EI
BNAZEAT D E, 2,680,262 HORF L 72572720, % 63 BITIARME O 2 BENiE T& 9, % 64
HCHET D HER DD Z LR SN, WRIZ, 6 63 WIROIEWRMPESFHD 48,450,887 M & 720, % 62
W & LT 7,850,847 MDA & 72> TWAH D, ZHTFFERE HMERSOERE S AR DT L HA b s ek
VAT ABEFEGOT Y A LI K > TRIEBENHAD LTI Z 2L Db D TH D LGN H 7. LLEIC
L0, F 3 MORBEMRENKT L.

I, VERRBRE LD 2025 4 6 8 HICATONCRFHERA DR R HE S, BikICAE, TfHichTnd
EDOHENDoT-. £, HEASREND, BRMABIEF L6 OPFEREFIC OV THRHRH Y, WHEER
P 63 MIRICI T 2 MR RER L ONEMRMAEREZ EL SR LTWD LOWE TH L Z LavRahr.

UEIZOWT, HEHER I VEHIZZOKRBPRO OGN E 25, WG R THERINT

(2) H2T#ER BEFRENANDOEME

HAHEER IV, KRERFE OB FREN NIOWT, KIF BRI, SRR K2R S, #HIct oKk
PR ENTE TS, M —ETTKR ST,

Pl E, RS OKENTHER SN,
202546 A 24 H

INIEAEEEN B AREVERE 63 #1 (2024 %) ERFFRS

EFaS HE 2 L
mHEEREA N R M Fll
AFEREA N KIE AR Fll

{EEL 20254E 7 A -63 - J. HTSJ, Vol. 64, No. 268



BHIoE

2025 FEHAGRFR FME -XNE Bl - BEE - BHERGEEHESREOBMLE

ARG FECTIEUTORBEORELZE R L ET. DEFEL UL, FilOBEBEIH > THEINE, HINE,
HERE, BEEBIOEpEOBEMEMREZZELET. B, MELDLT, ZHICHETIV. 2k,
2023 FEEIN SRR AR L, BERERERITTE PR 2R e LTRBBEZRITE L. 2IF
VS = AN

1. WRERDHEM

(1) ZFBEoOxZ0L, KAl E LT, filT 3 4 0 Thermal Science and Engineering 5% ¥ 72 (3 Journal of Thermal
Science and Technology FEIZHEHL S AL72, B D WNE, HIE 5 EIO AREES VART T AMZBWTIHES
AL, ENINTHEED & D FiTam CEITHH S T ARBUT R 2B H e 98 4 FIRANTAT - TebF9EE &
ZOIFEFEE & LET. kb, TERGFREAIL, ST L bamsUEE &R IC— T 2B
HYEHA.

(2) BIRBEOKMRIE, ARINICEFRICEENAZREELH L LET.

(3) EBBEOXMZRIX, RFERVDFEMTHHEEOFEMICH T, HEREMEZIToaBELET.

(4) BMEEONZIT, 202644 A 1 BIZBNT, 39 MAMOEFMEETH Y, MAITHT /858 4 B
L, fxilr 3 4:[# @ Thermal Science and Engineering i % 7213 Journal of Thermal Science and Technology
RSN, HDVE, RIEZSEIO RGBS AR DT MIBNTES R 2R LEA L
LET.

(5) BFEHEOXZIT, FAIL LT, R 2 MO AR VR T MIBWTES R e B LIET
WFFEE T, FRFFICRFEAE, EIXTIUTHELLEH (RPEEFER S FEUNOFE) L LET.

(6) FHEOKMEEHED S LR L IABARFREBETHDL Z LRNKNETT. EI8ME B LU
DR RERIIAR TR EITIRY 9.

(7) BEEIX, FINE 20, BINE 11, BERE 24, BEE 24, WHE4LEZERZE LET.

2. BEHE

(1) T[FSEICEATLIAR) ICEDLIEON, FHRICGEHOAEIL, [RERELZBS) B FREO
T - REFENH CESWTBRELET.

(2) RERBLZESIX, AFOMIC, FEOBEMEHE T2 BRI bDELET.

3. ’HEH

(1) HWFEE - HEE
c HFEE - HEEOENL, AESRF—LA—Unb Xy re— RLTIEATI.

< SEINHE, BORE, BEE, BE, RREThZNICHEEE - HEEOENELRY ET 0T,
THEET S,

(2) BET 2 BRMEEY VR Y T NGRS E 7213 TSEATST G 30 A E, BMHE, SERiE O &)
(3) HEHE HEEICRDL LML 1M E L ITEIFNESEER (FHINE, BEE, BiEOR)
4. IR

202512 4 12 H (&)
5. #HEB I ORMWE bR

WTNOERES PDF{E L, TRETA—/AT RLUASLIZEED FE0.

FEERY BTN =21 S

E-mail: miyara@me.saga-u.ac.jp

TEL 0952-28-8623

(T 840-8502 1= HiAERT 1)

{EEL 20254E 7 A -64 - J. HTSJ, Vol. 64, No. 268



BHIoE

FREZRMLOOEMLE

AN
ey

DR~

n

\

=g

2025455 1 16 BICBfE S -@ERESIcB W, TFE 25 FHH NMEEINELE

I, FRESREDANEREICE S, EEITITEMOE T ICET A2 DT, 2 E TORER TR
SO TACI IR 1-18-110 HOR A Y7 5 1101 51 56, T ORBEFES A OTHERIC
LEHLEDTERELRYETOT, THROIELE LA L BEVHL EFET.

B U ) P J QNG S

T 112-0012

FORARSUR X KRR 5-3-13 3F A RSN
NasFEEEN B AR GET S FHER

E-mail : htsj-office@asas-mail.jp

Tel : 03-5981-6011 Fax : 03-5981-6012
ZATHER 0 10:00~17:00 (F-H)

mB, FRBHEWEDEICOEELTIE, HoOH, TEROEE (office@htsj.orjp) THRISWZ L
FT0, TEDHMY GO LWVERRE~THF < ESWET L BEVWE L BT ET.

SH] (FE648) OEEEFERKRIZCDNT
HHEL DOF D TAREBES~ORZEITHE, 2025 FEESBIZOWVWT, LT LB TR/ LET.

BESIZELZCHANDERBLSEEHASOREUNCE, FEEXBEOFREEZHEICTHEEY VELE
7.

FEREOHRAIIER & B2 0, ZIHERD — M ORIARSEE (GHARATHA) &> TkY £7.

F70, BET—HIR—ALPETEEEDO L AT LANERBITL, SEHHAN—UNR T LN TEBY £7.
nJA4 %, 7Yy MI— RICKDESEORFLARETT O T, ZTHHALLS I (74 UF#RIT
BIEBMSELET).

45, BEAHIIERE LECHAORARR, BESTRENVELLYETOT, BACENES
2YFBPETT.

CTARHARENZSVWE LD, EREFBRE TBMuabEZawn.
L% EBMELA LS BEVHEL RFET.

CE, SR, A—ILT7 FLRE, BN FEANEFRNEERICH - =GEICIE,
RONIEFERNTERSIESY. ZEANARTEZELSLEERXTA—IILTESML
EFAEENTT (92 THYA FMIHBDERIEITETY).

{EEL 20254E 7 A - 65 - J. HTSJ, Vol. 64, No. 268



s

mELRSBENMNCDEMLE
—B/BTE - LELREDO/BIOLT—

A H—=F v FOERKIZ L IERHEE - L ﬁ@m%&wtﬁﬁ%t%énibt.*ﬁ,ﬂ~
Rabv—& LTOERGEICIE, T—IA4 THRMEOH 5NEE FIZE > TG TX 5080, —H#
R=UEPDTEPANEL ICHETE D07 L, %<%$¥ﬁ¢#%$bf%#ﬁbﬁwﬁﬁﬂ%é
DOTIE7W M ERWET. 72720, FREOHM - BEIZIIZHEORE LHENETOT, Y
ZIOIRE, BEOX&HWIER, Thbbn—FRabt—L L TEOE bERTRENEEREL, 4/
Z—Fv bk (HP: F—ALX—Y, ML: A—U 7 U RK) THEHIEHRE OB T % LT-RE S
PREIWNT- LE L.

ZORER, TRNETEEN—V TRV H- CE-KMETE - KEREoB#EIcox, UToXoxk
FEFCRSE STV &L, THEE ZHH A BT AKRE T

ERMLFHRE
i & xt B (BFA—ILTOERENIRELTVEY)

2 sk HIAH L, Fz@iaRlakmikf#E (ML H

Ko K E|MEMHECHME, K iy
e L ) LEEE ) RMERAREE (HP M) b5\ RS
Mo ofrd | HPICHER, MLTOER | 5 (aghimnuw) ~pfa LT 20,

BIR 2o | RIRAT S AGR PRI, ETNEERYIT R L RS AR R
Eﬁ@ﬁ#éjml?ﬁﬁﬁfg(gﬁf %ma_ﬁhbf<téw FEHROME, BT R

e onst + |1p < o oL Ot | H801C rieBs i B RN A LY 0 A\ 2 0 i
//T/gf, LD o o () ﬂbif@f,$@%mﬁ$%mﬁmm% B (&3

G ML - Zirit e ary |2 CERERAEAR HPHY) CEELT RS
3 P

KRN A 1%, BN & BT % R R s H 4 2 i e

JeHk B O A BRI LT S0, HhOME, Bl o7

/A%; (’fﬁ?j\w: =EE *%%Z‘ﬁ:ﬁ_
BIR D B 5 oy ORI & HRR (BER)
BR ) hﬁ:%#ﬁ%%@(ﬁﬂ)

BAICIIREHYRIERMEH#EE LV HAEICFDEE
HMLUETOT, HIAH] E%%ﬁﬁé inZBE (HP #
W) ZEELTLZ &V, ML T HP IZAEE®mB# S h
TIEHRO B EEAE LET.

FIAF L, mELHRTEE (& E‘k?ﬁé) FTERERS
%gﬁ:mpﬂf f¢Wé) IRERRZEFE LTS
BT &l o e GG ifﬁ%ﬂjﬁ}i*ﬁ RELITRHRE
Ex%ﬁﬁi@$¢% %@E@ﬂbi#@@,$@%@
Rz AR EITEHREESZEBRITEEL T
KTEEV. BB W FREICOWTUIFEE RN D JH
N2 LET. N —IREOTY FNZHONTIE
http://www.htsj.or.jp/wp/media/36banner.pdf % Z &M F I\,

g | AR AN E IR GORD

et HP : AT & Hail
RAE (ST —IRRE DS, A

(s 5]

- B R  KE R EC GRRRT) @ daiguji@thml.t.u-tokyo.ac.jp

- RIS R - R HE (B EKT) : mailto:nagano@mech.nagoya-u.ac.jp

- INHREEREFEER - EH 9LE ImAEKY) : hirowtnb@fc.ritsumei.ac.jp

- BN RAIS R RS 0 B GROXFEF K © nagasawa.t.1752@m.isct.ac.jp

- FE R MR (R SCRERE) | htsj-office@asas-mail jp

[HE]
< JFREIE Word 7 7 A VE T2 Text 7 7 A LV TBREWVW L F 7.

“HP [ZA T 20HEG F, BsIFAR OB H, E7-HIbR S A LSRR 00 2 H 2L DR 2
NN nHZ L& T THARBENET.

*ML TiE, JFAlE LTT A PXOEE LY £F. pdf FOUWN 7 7 A LV TEEEZHLSNDGE
T TS EE .

BEL 202547 A - 66 - J. HTSJ, Vol. 64, No. 268




X S
\\ ‘\\»ﬁ“‘
R &
R O
% O
by O
K.Y & “‘
"0 LX) Q‘? \“‘
.’!‘""l ‘ ’,g:‘:(“&
. e A
ll' S 4 “Q
w \
;n&” “l* 1\\\1__ /]
\\\-‘-‘“.ﬁ - = ‘}""'\.
t I ~.'.~.~
LS — 13, BT AL E — O B EHIE (W) m2) (2 BT 7218 ﬁmE%&ﬁLiTo
T SAR0Y THTHES mﬁﬁ%rw%mhﬁfmﬁiwﬂm%?édmﬂ%i?ﬁ\

FHIS 253 ) B e 3y — REOMYLNVAFHOZERIFRT, I
B A~ A7 0L — (HEM) Tl b2 E“*fskuﬂ‘a‘: ERLTOUET "
2
k<%

ﬂﬁﬁ
v(L4oOoty

'

B #

REROIGE (K 6ufb)
850CETHIBAERE
BE  SBE
HRmREBELRTE
=8 37 BAHICERE

I ICREORREIRERE

O yhI L DRI N—ZEER
2—ELTL—REERRER
BSERIT7—/\vIR2MHER
TTybII TNy T T A=K BR

I Y—E5-y

7J< #HE

A8
AHE N

trH— RO EL WE T+ - F RS
OHLEF P ORI ZEWE T 5. BRI 2k
BIELRSTOET 74V - FHAZIEAV R
Fo o TESNTBY B O e - v
ZIZHOAHF SR TOE T K E RSB
Fr O E HE A TR S BB O 5E A3 BE T,

JEEMR B O B E AT

KK EBROBEDEE S —
N—F—HEHBORIE AR
BN - i BR (1SO5657,5658,5660)
KEEHMEZRNDT 71 ¥ — ZE—V T b

gSKIN®
MmaREVY

[gSKIN® | B it —idtr—HH D
FETI % 3 38 3 5 B & 290 O 1 IR 2R
BENSEHOCTHELET . I —i&.
72mD )i &% F D EE120.4nm T LAIV-0
Nolr =3 7O BALRY) T —E1-L X%
=V T DERBOMEEIRoTVET,

ER - TFHBRAD TR - FEIREERIE
TS DTHEAIE

INA T DREAR TR TE
BESIUBTREE S XTLDBIE

A EY, BB DRSS BITE

ARREYY—
REY—EX

ﬁ}mﬁtyb‘ DRIE(EEZBFIERIFVLET, &IE?EEEEIEHKIEEE)EJNIST(CH/-b‘?“)lf@@'o
EIBOYIENLHHIC, B3 IERIFTERVEEEHDET . THBKES

@ vy o/anRa

«T3» www.senstech.jp

T106-0031 RREEXFEFN 3-24-17 BEILAF
TEL: 03-5785-2424 FAX: 03-5785-2323

«<» info@senstech.jp




B CAPTEC #t HA#HE M MEDTHERM {8 ARRFE/E W ITI #i§ A BRFE/E
@ LtHd, WMEOBERMERD, BAA-DI—0BH AR ECIRHBLTENET,

[CAPTEC # (75V2A) |

CAPTEC (Fv7/79D) #t(3, B OSEHEMICL), BERERTERERRRR VYR -HEBLTHNFT, RERENIEILLT
HREREC—ET BHRRECHHV-EETEEREICHALET,

BH Y3, EHNROAHEFHATIEHMLB YT, 8 FERIKERSTHNET,

BREREIY— wateY—

H4X: 5% 5mm~—300 % 300mm H4X: 5x5mm—50x50mm
Ed#: 0.4mm (FEMA-EA) =— [E#: 0.25mm

"’____TT_____ SRE#EE: — 200-200°C 4 ﬁffffﬁf SRE#EE: — 200-250°C

s ISEEE: #9200ms ' - ISZHRE: #950ms

< k= F7vay: BEMARESNE g F7vay: BEMARES N
K EXAR-RAR-AR K EAR-RAR-AR
Wi BRA-SER-KINT BRI RO AR+ RS

[MEDTHERM #t (7 AU) |

MEDTHERM (3 FH—L) %1, TNET 30 FEULLICHED, S RBORRE RUVBESRICEOHEXNEIRELTEWELE,
MZEFE - NK-RESFICBIPEEREBEALCVET, ARIIGU, HABBIR - EHOM RE &R EETT,

BRET ERGTRT

BRIREE: 0.2— 4000Btu/ft’sec(ZIL AT —IL) ISZ5EEE: 50ms LLTF*

H4Z: 1116 412F (9 1.6mm) —~1 1 VF (#5 25.4mm) BRIt 20.5%

EeEuaE: 200°C (KAL) ~1500°C (7K A4) BIERE: £2%

HAES: 0— 10mV(DC-#RHH) A7vay: EHE-RHAEESE
B 2% TIAT—IUIxLT) SRR BIERLY VLI TRANET,

AEBMBERER S, F1REFOF1-TOPICE2RER] VM- DMEA SN REBHEECE TVET,
E2BEXTM1V—(E, [EH 0.0005 1 UF (£ 0.013mm) DS HEG I3V THEBZG I—T1 T ENTNET,
TO-TJHImDRENER, BEH 1-2I00V0ERBEETEEZABENTED, RS 1V(IOROGEREERHRLTNEY.

(L RA#E] [BAER 1] R E#E)
FERBERVREEARRETA TE R/ IAVAVEY) — 270°C~ +400°C
ERREE-TVIYIUVA—-I 7Ty —%  JE (% /2VR3V8Y) — 210°C~+1200°C
E & (HOAL/IVARYEY) — 270°C~+1000°C
[&R/NTO-TE] KE (HarL/7ILAL) — 270°C~+1372°C
0.015 17 (%3 0.39mm) S & (B£ 10%0Y9 L E%) +200°C—~+1700°C

ITI 3t (P A7)

ITI(International Thermal Instrument Company) #t(&, 1969 FMERILLIK, =R AR P X X RELRRETRE, HHE AR S
U RERELTOET, i ERORE - 2t R THNET,

=R R Kimt KA TRERGRE

S=EE: 980°C REEE: 1900°C

IEEEE: 0.1s IEEE: 0.1s

EfZ: 8mm—25.5mm E#: 2.5mm BABFHELYY: 0~3000W/cm?
| SHBERSOBERSE | BREM TD/AT4A
B=E—F BRRRE BIF-R5— T225-0011 #F)I|EEEHEERHEHEF 3-20-8-B
BiZEFEHE B | Jedc:3 TEL. 045-901-9861 FAX. 045-901-9522
BEBEIVIY URL: http://www.techno-office.com

ALECIBBEINTVINEE 2010 F£ 9 AREOLDOT, HROEHKE T EL(EESNIGENHNET,



B>

SRR L Y1 Fr A PO EERIGZRIEL

729233 TIAY R, KICER T 24 1RBEZZF51EU.
BENRTRZEVHENITRR RafsEon L.
AIXNF-HEZBEURmZRHLTOET.
[7KEZESR | DHEBEMEZIBIRU . EERIBEOMFEZBU T,
HBERROEERMOR _LE HRREDFRCEULET .

o Y

—

v X |

59 [

agb <z
0 RS

b

| =

n BHERAATRSHSZ7 AUWT-1000WHX = ERERSATA - -

© BEHKEEBERL, REEECEAM bas=I,

MR T7VIVIFIL-TILLYR
T550-0004 APRrhraXEARE1-4-5 FHEE)L 7RYIA5F

FUHCUOH@MFIUidS Tel: 06-6445-5433 Fax: 06-6445-5432

info@functional-fluids.co.jp
http://www.functional-fluids.co.jp



mEHRESs/ — b+
Note from the JHTSJ Editorial Board

K TlE, R IV F R — VOB ] 2 EE W& E Lz, vV F R Tr—L
EWVNIHA PVIEY, BREEEER A — L TOMTERRICE LTI S TW A AT
B IZHFERL TV EE L, 244 GRERRT) »OILkKBIZICEIT 5 A
F—VRICBE LTI LW R & £ L, e, BB RRSeA GRATEARR)
bt~y 2= RICE T 2 R FFZEIC DWW S L CIE X £ L7, BIREEELSEAE (8
REEARLR) I NP OAREBLS:, FRICKIREH T O BRSO ET Y & 71220 T T
BLTCWe 2 & E L. IREBERS a4 (1 Jrein) (CI3pk T2 B 2 e M EE
WOBRARRMBEO LV E2—%2 L CHXE L., ZZHPICL»r0bod, ZHFM IS0 ELE
ERRICIE AL L BF E9. £725 64 M0 b BB 5 B AN RE TS EIC TS
n, WEEEOKRAET G, ZRBLE L. 5l&HiE, BRAFEEOEKEO ZH %5 <
FRFEE RV ET LS, WMEHRS ML o THRVMA TIT FIETT.

Il KB CEH TR
Takuma KOGAWA (Shibaura Institute Technology)

e-mail: kogawa@sic.shibaura-it.ac.jp

i - BRI SRR BR OBE (EERT)
TE RSB ES kY GE (GEERY)
%8

(i) ik wEl GLHRE)

(i B) ol fhth (FHEAMZENIERREMEM), LB & (BWHERT), gm 1 BEE
RE), fE =58 (EERT), W BB CEMTERT), M K Gt
R, MR B (BHERST), i T GRAERE)

TSEF—7 x5 ¢ #— AR I R KRE)
TSE fmtEir g4 A Uk GRS

P AR 2 AL T464-8603  EFNRA d R TREX AR ZHT
LEHERT REFERE TR S AT A TSRS
EY R
Phone: 052-789-4470

E-mail: nagano@mech.nagoya-u.ac.jp

ZEL 202547 A -70 - J. HTSJ, Vol. 64, No. 268



	R0707_0_1_巻頭グラビア_古川_v2_再校★
	R0707_1_1_目次邦文_3校
	R0707_1_2_目次英文_再校★
	R0707_2_1_64期会長挨拶_再校★
	R0707_3_1_表彰選考委員会報告_再校★
	R0707_3_2_学術賞_陳_再校★
	R0707_3_3_学術賞_Paul_初校★
	R0707_3_4_技術賞_矢嶌_再校★
	R0707_3_5_登鯉賞_許_再校★
	R0707_3_6_登鯉賞_庄司_初校★
	R0707_3_7_登鯉賞_江目_初校★
	R0707_3_8_登鯉賞_小野_初校★
	R0707_3_9_登鯉賞_吉田_初校★
	R0707_4_1_伝熱シンポ報告_3校
	R0707_4_2_優秀プレゼンテーション賞_西田_初校★
	R0707_5_1_特集_桑名_再校★
	R0707_5_2_特集_上野_再校
	R0707_5_3_特集_島﨑_再校★
	R0707_5_4_特集_服部先生_再校★
	R0707_6_1_行事カレンダー_初校★
	R0707_7_1_第63期総会議事録_再校★
	R0707_7_2_学会賞募集_再校★
	R0707_7_3_事務局からのお知らせ2025年7月号R1
	R0707_7_4_編集出版部会からのお知らせ_3校
	R0707_8_0_広告
	R0707_8_0_新広告_水_1月_7月
	R0707_8_1_編集出版部会ノート_再校★


 
 
    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 全てのページ
     トリム: 同サイズ 8.504 x 11.929 インチ / 216.0 x 303.0 mm
     シフト: 無し
     ノーマライズ(オプション): 改良
      

        
     32
            
       D:20150513102044
       858.8976
       A4ドブ(216×303)
       Blank
       612.2835
          

     Tall
     1
     0
     Full
     1207
     310
     None
     Left
     2.8346
     0.0000
            
                
         Both
         2
         AllDoc
         3
              

       CurrentAVDoc
          

     Uniform
     613.7008
     Left
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0g
     QI+ 3
     1
      

        
     0
     1
     0
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 全てのページ
     トリム: 同サイズ 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シフト: 無し
     ノーマライズ(オプション): オリジナル
      

        
     32
            
       D:20250729104826
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     746
     342
     None
     Up
     0.0000
     0.0000
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     Uniform
     11.3386
     Right
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0g
     QI+ 3
     1
      

        
     0
     74
     73
     74
      

   1
  

    
   HistoryItem_V1
   InsertBlanks
        
     場所: 現在のページの後
     ページ番号: 1
     ページサイズ:  現在と同じ
      

        
     Blanks
     Always
     1
     1
     1
     717
     248
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     1
            
       CurrentAVDoc
          

     SameAsCur
     AfterCur
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0g
     QI+ 3
     1
      

   1
  

 HistoryList_V1
 qi2base





