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Inauguration Address as the 55 President
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On Selection of Award of the Heat Transfer Society of Japan, 2015
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Tomoaki KUNUGI (Kyoto University)
e-mail: kunugi@nucleng.kyoto-u.ac.jp
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On Receiving Scientific Contribution Award of the

Heat Transfer Society of Japan

=}
B

W, E—ER, e, v R,
NE B =il RE GREURS)
Junichiro Shiomi, Takuma Shiga, Takuma Hori,
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Scientific Contribution Award of the
Heat Transfer Society of Japan
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EERENESDOI D250,
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FZERWHENCTE 5720, WEETEEZ DL
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PLED X DIz, MEidcx @ ERBIRTH D Z
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~ 7O E EFITTO FikE LT, £ F—
Xy b EET 0Ol EMEEhs /4705
ERINHD. axipl ZATHEN SN TWVDNR,
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BIZET, LWHHFETHD., LrLadnT
BUVMERNTEX 500 W) BEIIHASNATE
57, LRI O A XMW AK D E
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BEThDHEBEZLI, M OMEREO HE N E
W e D TEDZ IR TR OUEEIC L - T
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Bl F 2 S D A TN B fif s R oo Fofl 3
[31,[4]1% HlMZ, ST OFRBEMIZ DWW TR T 5.

3. BRAREOHIETE
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RO, HREICEIDTHRESTHS. Ln
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IFEHETH Y, B AEZ AW RHE TH S,
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=M, EEZFFIIETHD. HAIZHL T,
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TR D Z ENTEIUE, HETH R < MR %
ITHZENTEDIETEDN, EEOMDRY FD
X9 RBFZEHNT L L. Lb Z AR
BB K D 3 Rt OBMEFI R[S TH Y, FEHME
LWV E T TRl B2 5. HitEt
e, FRECIESHCHELO/ERICEZ Y —1E
THIEN, HEOVBRMRIRREITZ D, LWV
I HMEERT A0 AEBbh 5.
3.1 fEHEETIL
FZTHAIE, =7 L ETEMET B EE
Wy Ial— g Y —LalRTLZ LT L.
%Gl LTy Mot~ a <, #E%
HEIZT 57D, mE—RITIZBEL. F
JESCE G COY 7 RIZE v HE - A~ 7
0O EEEL TWDHIZD, —RETHLE X
ZEMWNY = e 0E S, E, fREEEE
THET 58, K BAR~OMEO R ETY
MAE N RERC R D720, T ORE OB H
WM/ D, R TIE, ZhElET 5729
2, WS & L BT SN AIEEE BT Btk
B & T D BT BT L6018 W T, SRR
DB DHEB NI [S|D FiEE W, &
i & BURE R LA NICHEIT 5 &, K O—5BIToKAE
faa BT 5. BN ORKIITRTT DKAESR D
BEEBHERr &35 8, WAEER r 1TE0ERRLA
T Te LRUEHEE TIC X 0 T UM Eq. (1) TE S
na.

T>Tf:> r=0
1)
Tf
r(T)=1--—"

T=T, >
T

MEROBMDEE ¢, B o f OBYRER
ATIREOREEE LTUTOXRTEENS.

T T

c:cb+@a—cQ-{ _Lfi#? )
p=Q=r)p, +1-p, 3)
A=(1-r)-2, +r-4, @)

~ 7 2 WA OB N [T O A V. &
1% Table 1 (27”7,
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Table I Thermo-physical properties of big-eye tuna

Specific heat [keal/(kg* °C)] Ca 0.82
b 046
Density [kg/m?] oa 1080
oy 1020
Thermal conductivity Aa 0.73
[keal/(m+h-C)] 2, 127
Latent heat of ice melting [kcal’kg] | L  56.80
Freezing tenperature ['C] Tr -1.5

3.2 A MEFBRIETIL
BHONELILE LD X 5 IZEHET UL v,
EVIDITFEFIREICEHE LOETHDS. BLD
WEEEETDHEVWI ZEHEN, £RITEALY
WIS TRV, LTV TE 2T, REE
WL L RET 2 EEb D KAHE, HfuRkom4s
PEICEET S EZ DN TS R v 7R, 77
AF ¥ —, BV, AR ENBEICREEETS
HFThdEEabhTEY, ZhbDEEENE
NIk L CTERILTE ZaWnvbiF TlidZev. Lo L,
INHOBIENED L D REIE THEENEL S
B B EZRIEFLTWHDON, N H -
TWRNDTHD. 20D, KbmEICEEL
Z 9 IR I & o — AN r— A TBEIR L,
DIRIEIZ L > CREZEEHMET 5, L) on
— IR FTHD.
ARIOFETIAERHA~ a2t LTWn5
B, A~ oot WEICEEE KITTHL
FOSIZAREOBETH 5. I, mil~ 7 aiifk
NEOBEREREGH L TH 722 & 2R 0, 6
SEREICHLRAGOBEFRMETHY, SEESD
T2 DI~ 7 1 ORGZEINH OMFZE1 B AAZAT D
7o 1954 FFI2iE~ 7 a i A OfERC )N e R B D
JFRE BRI A e Thb I b
DR ENTZ[8]. AT n v oMEIZOW T,
FHORBOFERRNMETHLH D Z b, BT
BEICAFZEDEA TR, I 470 A Men
BEDIRKTHD Z LR > TV, v 7 rdig
EHRBEOBETE S B2 6N, 1958
BT~ 7 v OmEiTEF O A MEIZB3 2858
DITONT[9]. EDORER, A MuoO#ETIE, —#&
OALZIE & [FRRICIRE MK T U< 1372 5
2, —30CEEFTEFLTHELHEE LR
REICHEITT D Z ol 2ok, w7 nm
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YA TETFIE, — 50 CLLT ORI 4 kL2 R
FEINDHT EN—EH L 72o7-.

P boZ EMDARFHE T, WEREE LTA
MEiZ X 2RO EEZ W, IA4A 7B
BALEMON, A FIAToErNEDLEEE
A MERLIEY, ZhH 50 % LLEIZR s EHE
XL EEZRT ESbTWD. Bt
(2L 0RO LN EREFOIRERIRE S A MEER
EEET D HEEZDAT S, A MeROELE—
WEOG & Bt &, BENEET 5854, A Me
HIANL Arrhenius DR E — RSO AE
HTRINAH[10]. 1A MEFEE metMbo, t
%D A MEEE metMby, HEEK 7 (E%) % A,
TEME L= R L —% Bo, [UAREEZ R &L, Haxt
WE T@) [KIZRHE OB E T 25 & A MeFEo—
WHOBEIT Bq.(5) CE S D . Eq(5) DA T EE
Bk TRD 5.

2.303 - log 100 — metMb , ::ItA~eXp Ea |4t (5)
100 — metMb 0 RT (t)

FERIZE TR MEEZHRE T 2720120%, A
MESSEHFEIZBI T 5787 A — X E. B8 LUV A DR
WHIZICBIT DT — 2 BN L R 58, <7 uic
BT 57 —# BNEfif STV ez, ARIFET
7 AR DWW TR R D 7 B[S % W e
(Table 2). ERLOFHE % HE1T3 %72 Visual Basic
ETTu T T AEERL, YA X, WIFEESELL
BINT A =B N1 5 2 & TRREEKD A M
O ERE ML,

Table 2 Apparent activation energy (Es) and
frequency factor (A) for the rate of
discoloration in the muscle of skipjack
(Katsuwounus pelamis)

Temperature range E. A
[’C] [cal/mol] [hour!]
Above -2.0 2.521X10*  2.239Xx10'®
-20to -5.0 9.054x10*  1.321X10"
Below -5.0 1.829X10*  1.836X10"2
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Tuna meat & 15cm
Surface
\g’d& oA, /
e .._//
e 2 c PRpPPF T [ (R o K type thermo
Scm ente '_l couple
= " (®1.4mm)
ene foam
(a) Styrene f
Temperature
control unit
S —
(b)
Fig. 1 Method of water thawing at 35°C[3].
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4.3 A MEEROBAIEAZE

I A MERITERERTOREIOMmE Lz, £
B, FHHEEE POEICEBWTEFICETOEND
L0, WHEKRZREE CEYEEZIE L. —
75, RGO A MERITEDE U7 o O TE
THER L7212, AFOENLZ SICHE L. &
b, RiEE GREIOMANAS 5 mm DES D
W) & HEs GREFOAMAIZN S 20 mm~25 mm D
W) O ridA MEERERE L. £/, A b
B OPNE S FIZEHED FIE[NIHEYY, 503 nm
BEV 540 nm OWSLEZREL, Zihb Dk
5 A MEEREZRDT-.
4.4 L zalL—3Y

MK AR & 2B KR OBMRIESRIL, TliEHRE
17> TENEI 170 keal/(m?-h-°C), 10 kcal/(m?-
h-C) EXROOENT-. Tz, FEEREE T 57
W, FEBRIZHW 3B Y A AW E % D5
%, Table3 (2" d3@ 0 7 n /7 LA L
7.

Table 3 Initial condition for simulation [3]

Thickness X 5>X102[m]

Surface area and cross

4r 2
sectional area S 16X 10*[m?]

Initial temperature Tini -40[°C]
Thaw media temperature o
in case of water Twater 35[C]
Thaw media temperature Tur 5[°C]
in case of air
Thawing final temperature TL 0[C]
Numbers of cell N 50

-32-

4.5 MBEEEBEDORIL

TR/ R D S BR T DL 7= iR R & G X
LR & Fig2 12, F 728K M i o 5
E L FHHEM %A Fig3 [ZZNEIUTRT . F7-ffm
PTEERER], 7722 b b miEs 0 CIcBhET 5 F
TR % Table 4 |Z777°. Fig.2, Fig3 LV &KH
i, RO FEER & BER RS IR < — B L
TWAZERGND., D ENnD, —RILTD
FEH R OB S OEE OB T, RN E
TAbEFHETTRTAETFTANIERYTH S &
EZz bz,
4.6 * MEEORKRI

A MEEO IR L OGHAEE% Table 5 127~
. WA MEEORIERFRIL 8.6 % Th-o7-.
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Table 5 OFERZ fLD &, WAKME TIXEHE D A
MESENFZERAE, FHRMAEIC 30 %Ll k& @ d
R LTI L, HFULE Tl 10 %A1 & i &
DREREZFTRERDEONTZ. —FH, EXH
HCIXRMEE & FLE D A MERIZKE =T
<, ENENDOENLOMIZ 10 %ETH-oT-. W
NOGMEAICB VT L FEBRE & FHFRME TR KR
3 %RBIMEDRREZ R L. LosL A MERD IR
TITRBRAVIZ 5 %R EDOMZEE AU D Z L I3@EE
ThV, 3 BREOREFTIaL—Tarbl
THRRBETHL EEZLND. Lo CERHE
LEMEMEIT L, AEFAEZHWEZA MERD
FROZLIENRENTZENZD.

— 40
oV
5l 20 F
e
=20 |-
t[min]
- 40 1 1 1 1 1 J
0 10 20 30 40 50 60
Surface(Experiment) Center(Experiment)
Surface(Calculation) - - - - Center(Calculation)

— - - Medium temperature

Fig.2  Time-temperature curves of tuna meat

during water thawing at 35°C [3].

5)
2 femmm e
0 -
-
W
4
t[min]
_40 1 1 1 1 1 ]
0 180 360 540 720 900 1080 1260
Surface(Experiment) center(Experiment)
Surface(Calculation) - - = Center(Calculation)

- - - * Medium temperature

Fig. 3 Time-temperature curves of tuna meat during
air thawing at 5°C [3].
Table 4 Experimental and calculated results of

thawing time of tuna meat [3]

Thawine time Water, at 35°C Air, at 5C
& [min] [hour]
Calculation 63 19
Experiment 61 19.5

EEN 2016 4E 7 H

Table 5 Experimental and calculated results of
metMb% of tuna meat after thawing [3]

metMb % Water, at 35°C Air, at 5°C

[%] Surface Center Surface Center

Calculation 323 8.8 15.8 14.9
Experiment 35.7 11.2 18.5 11.1

Surface: Smm depth, Center: 20mm depth
Initial metMb%  Surface: 8.6%, Center: 8.6%

5. T7O0fEE] OBEFEICK HRET

AN 17 v OffEE] 1%, 7o8 6 mE OfifK
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TRIRBAIN AR S AL TRV, BTEEC, WRAKFRER & 4
JE R TRIZ DU T, BUEFNR & FEBR & o Bafle—
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60 %Ll EIZKyTHD. Z D= R FENE OEE
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LR bR BRI RE S HBL TV D 2
EMRD . ZOBELZED, —MRICT v DR
EEFHENTO L HEDREM R THL EE
Z, WxIZZOTGEE THRBR] a0 7.

Fig. 4 Time-temperature curves of tuna meat during

@ thermal equalize thawing. [4]

Table 6 (%, 1[AEEIC K HHEMES L, FLT
Yo TN mHNTEEAD, WAKBRERO & 6 R
HWOQOMHRTERMZ E LD bDOTH D, £2
Fig. 6 I[IMFEHE TIRFO RS & HOE D A MEER
DEFFMETH 5.

@ & @ TIT AR 72 fR BN 1340 2.2 REfE oD 7=
N DN, fRE%O A MERIZITIE & A EEN
V. ZOTDOE, OO XY b AR ERERH] &
SWE D oD M TTEN R ITETH D Z LM
FETE 7.

5.2 3MEBEICLZEBHEE

AT DB LD, FIHIERE O BIRLiEfE = 2 2
ZOFEEORRETH D Z LR 2. &,
TN EMRY IR 2 & TR AT R R AN EEE
X LR D D . = ZTIRA~DRIEL 3 BT
I FHEDIZONWTEHEE L TH. FERIT Figs
R Y T, EAKICIRIE L CRERED EAT
LZOIHENFLNRES EFLTWAZ ERNND.
Table 6 LV, 1E/KIZ3 ERETIOZ L TOLDY
& FRERAT R 28 7.5 RERADNE S Z MR D .
FHERE T A0 10 ~ 20 CETEA TN
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REfE O HIAE, A MEEOWANZ D205 Z &3]
Lk ioTn.
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Fig. 5 Time-temperature curves of tuna meat during

@ improved thermal equalize thawing. [4]

Table 6 Calculation results of thawing time of tuna
meat [4]

Thawing
Method .
time [hour]

@D Water thawing at 35°C 1

@ Air thawing at 5°C 22.6
(@ Thermal equalize thawing 20.4
@ Improved thermal equalize 129

thawing

Fig. 6 Calculation results of metMb of tuna meat
after thawing. [4]

6. SHEORE

ZHET, BIEORIZOWNT, BIRGmIIE
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HnERol, EHENLEZD E ZNITTM
DONPDHETHY, BEfLINARWRY S
NEEWFIETHD EBbns.
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BB, (KR E AR E - MR
(Cryo-Scanning Electron Microscopy, Cryo-SEM)[1],
MRS [2], L A L —H —BAMEE (Confocal
Laser Scanning Microsopy, CLSM) [3], 3 YK JC N A#
BB CH D~ A 7 1 AT A FEHGILIR S X T
2 (Micro Slicer Image Processing System: MSIPS)
[4], #% W 5 3L 05 ] % 4 & (Magnetic  Resonance
Imaging: MRI) [5], X #R CT[6,7] 72 EZH\5H
ERH L. HETET ITI~NY A AT T
% N T2 IR B A PROKGRS f O BLER BN [8] b B JE
INTND.

IR A AR TR BRI 2 T ToOKERE AL BRI,
ATALER DR E E % & To Rk R B FLR O R[] &
B L50H20T, BT 5. BIFeHE TR
TIE 8 ML Lo LM ETH Y, BEY A
TRIZBWC MY I ZICERREST 5. K0
OBt OIS A MEFF T REZR TIE L LT, OB
PRAERFIZ 200 MPa FRJE DL A i3~ 2 & T,
KOFS A —20CREE TR TS, BRETSHZ
AT XU RPN ARIG N 2 FERE SEPE DK 2 TR S
HOMERIENRE SN, BRI TWSI9].
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3 BEE T F L (10 wiv,
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B RO () (23T 2Kk
[GIRES

B 4 WS T F U0 (£)
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D, BN OMMESEZ AFRE L HICEEIC
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I F o hokiEmEGE R (BK4). 3T
FRESLE 413 530 x 700 x 1000 pm TH Y, B 21E
JEE 5 ym TUIHIZIT > 7256 0 3 T EHE S
B O 72 T B SR 200 K, REERE T
12 mm DO & T D726 2400 Ko W it 73545
LN LT D, Ry AT AEEEHIEIBS L O
WrimmgREIIRE S Tl Y, —EkEE %
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Chilling and Freezing Technologies of Refrigerated Display
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HH~ 2 1T EARETIIRVA, KEEREREZ
ZAMEDHERENT-. ~FTBIN~alh LA
PISNDIKFEE 19 FETIX, 4 B0 IR TIXBME 2 T
fem b IHE R E S e o T,

AR L7z X H1e, dBEED~ ¥ T3 L Ol
B LA AFP BREFENTWNWBD Z ENMBHIL T
5[14]. AFEOERTH LR R, dbiE X
DVEOBILH T CREINT-~Z T RO LA IZ
H AFP BEEN TV D RN E W & 2R

0 min 30 min 60min

=N
0 —/)

~ X7
i HH R
AD

X 6 33wt% A 71— A KIER T (LB X
W~ 7= Gt 33% A7 1—AK
TR (T B TA U 72 K i i D B 2= i 14
BERSE-10C.
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LOTHDHEEZLNT.

VX ZIZONTIE, KR FIZEEN TV D
CREIND AFP Z N HRAYICIRME 2 & ONT B
Wil Z LA HE LT, & TR R
TARBIEMEDOZELE), INBULE N~ & Z Kl
RO BHIGEVEC BT T 5B Z R ~7=[21]. 2013 4
D11, 12, 3, 5 AIZEFRE & Tl S 7o sl
DARBIEMEZTRZE 24, 11 AR 12 AlZif
18 ST BHC R e R TEE S R C X o — T
T, 5 AT SN BURHI AR BRTE 233 L < 55
MoT=. 60°C, 70°C, 80°CT 15 4y RN % Jifi
U7 KRR S, RINEAGUR & [ O AR BRTEE %
ALTWez., EROREMTICBWCITEE, %
E7R EOMBGEREN LIZLIZIThbh s A, Lo
FERIE, MEWRREEECRMICBNTY, w47
H&D AFP [XEHFHRETH D Z L Z/RIEB L T
5.

4. BEHYIZ

LIk, AFP OME 72 & ONZ, I AFP ORI
PEECTORAITHET TORE A O &k~
AFP DIEROJFELO R & AFP OhE DG B
7R R A HT, AFP ORS~DISHNERT S =
EERWET S KEAFO—B & RNUTENTH
5.

¥, REEHOMBEO—EIL, MEVENES
ELIBRFZEM [ 72 S ONS, SCERE Ak~ U o
A T AMETERRE Y T B 2 7o 3]
AL H XK FE IR O i A M b HEE ) DBhARIZ &
DESNEZLDOTHD. ZZIZRE L TUEHd 5.
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1. [XCHIC
2015411 A 13 B, ##EFMNSICBWNT, BAR
(REAVES PETEIMHZSEIGEE SR X

OREERC S B TAEPE, 7T iz kBT
LHRATFESHORY NI —2 Z]RT HHMT,
[7 o7 #8R T %% (Asian Union of Thermal
Science and Engineering, I&#: AUTSE) % & . L ¥
L7, ARCld, RO, BEBLIO5H%D
TEBNEIZ DWW TR 2 TRz LET.

2. AUTSE ERIZIOD#EHE

20154 5 H1fa@ i CRAME S 4v7c B A s iR
RNTB W TCHIFEEE 53 MR, MEoREDH
T [AdggEE2E L 957 07 KO 50 L
HAD) —H—2 v PP LY 2 AT 5 2
ENEETHD ] Lo E L. EETEE
WETEELE LT, IhEFETTMIEY 24
W HZ LRV ELE. By FU—27 DH
B 7241k T & 5 ICHMT 28, WEZITBRT 7
Y ORMEFTOFRNEEET Tl STV 5D & H &
ML>TBYVFELEZOT, 7VTHIKIZBWTIX
t o EE VB E UL & LEERRINCEBIT S
Eurotherm Committee @ K 9 72tk 2 2B BT 5
REZLWV) FRIZIIRKWVICEFTESZH00RH
nE L.

Z 2T, 2015497 A N, [RSeAE L R R
RAEBRLOBHEKRZOENA (PEGBMRE
o) LMHMAEBMBLELE. EBERERL LD
ENEDRBIZHAERTE 72D T, Mz L5
T 5D, EIVNIREEITI R E, WANA L
ESIANTEB R ZITVE L2, @EMOED
IZKAIST @ Sung Jin Kim e E 2T & v 5 2 & T,

3EBETCANATI—T 478 HA3IRICHEML,
WMEOKRFEZITWE L. FLT, 2EOL,

Mk, EEOEPERHE, & 512 AUTSE OHI%
President & L C KAIST @ Sang Yong Lee 421235
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FENL LD W) Z ey, HARMREEIZEY
F Lz, 2D, ﬁ%ll‘ﬁm/ﬁ%ﬁﬁﬁ%’(@%ﬁﬁ@fi
HEDOTHEERT, AUTSE O'BRAEZY, §
FAICIR ATz XD TN I A RO REDE E -
T AUTSE SRR SVE L7z, X 1 ITHRYIO
Executive Board Meeting % B L 7= IR DG EH T4 .
HAD BITEA eiERIS R, /NEBEEHRSR S
FTOVNED 3 A LE L.

Fig.1 The First Executive Board Meeting, ICC-Jeju,
Jeju, Korea, Nov. 13, 2015

3. AUTSE Ot E

FHMNE TOFRNRHE CTHE SN0 BHR
AR OMEZE A FE T LET .
3.1 B#W
)T PTHEROLBEA I 2 =T 4 DFy FTU—
7 w2R L, ZINEROEREHREITH Z &
QEESESCE I 2 E - BEEITOIZ L.

Q)7 VT X DRI E DI E T — X R —

2k L, fEHEftIEATs 2 L.
DHEEOLE D I 2 =T ¢ WO BER & AL
THZ L.

(5)> =7 R FIE ~ DI E
HIGIZ DWW T, AUTSE 28 Ffi - %+ 5
DEDOBIMNELE (A—NLT L R) ZFEL,
_mwgﬁﬁﬁéA%%4Ny%&8@%ﬁ%%
WZRIHT %P8 T ICHMT BNAT DK A —

J. HTSJ, Vol. 55, No. 232



S|P ShT:

Uy 7 U A NPEEEROBGICRE R E2 5
L TWETR, TOVTHIKTHRERA—Y
TYUARNERHELLY EEZTWET.

3.2 MEE. HhiH

AUTSE I% S#8” TH VY, KEOENHMKE £
V=L LET.

+ Lead-member country (LMC) : HAR, H[E, i#EHE
* Member country (MC) : HH&ELISN DT 7 34 [H
BURE A CORERL A v /38— (X H i 3 DEOATY
2, ERSINEZHEC L TV FETY. HF§
3 /8EX LMC & L C AUTSE O3 E o H £ &)
ZHEWET. X 2 12FFkD AUTSE O MC DA A
—TERLET.

urers
Brave or Fearless

Pei

Y o |
§

e

er Ocean

Lead-member country
member country
potential member country

Fig.2 AUTSE member countries (to become member)

3.3 EEHE

AUTSE 21, Executive Board (EB) , Scientific
Council (SC), Honorary Advisory Board (HAB) @
3 OOEEREHRITE L. b ETFRFOEEE
BDAN—HFK IR LET.

Executive Board |3 AUTSE O & & = Bk EREES
ThHYH,LMC2HlEE Wbz T 34T HORELH
FZ L7V F L7z, AUTSE O President % 1 4,
Vice President & 2 4475 Z L1272V, AfEE
SECHR~_7= X 912,11 H 13 HOHID EB 2 —7 «
Y ZIZEBNT, FIMROD President & L CHE[E KAIST
@ Sang Yong Lee Zi% @MW LE L. 240D
Vice President (ZH E ) HiFHERFOREERE, H
ApBITNERNRESNE L. £/, EB AV
AN=IZIE 70 AR TA U AN—IZR D Z EIET
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-
—

TRNWEWIEFRRIZRITHZ EICLE L.
FUSBE RO R 7o fifkic 1) o8 (%) EE
Eik L THAME L= b 0T

WUCEB A U _X—DEHNE 201793 HETLE L,
BN CERT 5 EEESE (ACTS2017, #I1x&E
) OBRIZETTZ AT 4 2D EB A N — %
HesZ ticLTnWET. 2720, 3 VEOHF L
AbEicky, YEEL ACTS ZEHELIZENS
President (L 4 7)) Z@EHETHZ LI LT E
T DT, % 21X President HLEEE N HERHE I NA T
E T

Scientific Council (SC) 1%, &t I — Dk
TEIZER L TR 2B E 2179 ZBATY . SC
@ Chair IXEFEAIC ZTEERE L TH AL d KT
KEFPOEE —ZHAEICBENLE L.
Honorary Advisory Board (HAB) |3#%5RE & 72
VETORAEFTTHERENTEY, KiTEA»H
DOEEMFEL TOET.
3.4 AUTSE Award

AUTSE CliX, O 2FEHOELZRET H I &I
B ELE.

AUTSE Outstanding Scientist Award (OSA)
AUTSE Young Scientist Award (YSA)
AIE Y, AT RICBET 2 REOEBRICRT 5
H T, BEHLPABISE OF DI ~DE T,
INHOEOBEIZ2017 43 AICBRBETEDSE 1
[0l ACTS TIT9 FETT. X ICHEENEED £
TOT, BT 25 IIFEMA )05 2 BV W
LET.

4. Asian Conference on Thermal Sciences (ACTS)
AUTSE Tli, 7V T7THIKOB TP E LT, £
BOEBRSEAFET I LicnizLELE. B
1B, 2017 453 H 26 H~30 BIZEEFMNEO
EE S CHMB I E T (Fig 3). IHTC,
Eurotherm, PRTEC 72 & DK & 72 [FEFS 3 OB
A BE LT, 4 FEICBET L2 Z 22zl
F L. ZODFHEOFELWERILZ, WEB A b
http://acts2017.org/

IZHBEINTWET. BENLIIT LT —1 4,
X—/—MaAEHEELE L. 7TUTUNANS
HEL TR RE OENTESNLTVWET. HA
MOZEOSMEPHHFINTEBY £3TDOT, X
ALL ZTEMOIFEBBEANNZ LET.
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Table 1: Executive Board, Scientific Council and
Honorary Advisory Board

List of Executive Board(EB)

Korea
Sang Yong LEE (President, KAIST)
Sung Jin KIM (Secretary General, KAIST)
Jin Taek CHUNG (Korea Univ.)

Japan
Yasuyuki TAKATA (Vice President, Kyushu Univ.)
Katsunori HANAMURA (Tokyo Tech.)
Taku OHARA (Tohoku Univ.)

China
Xing ZHANG (Vice President, Tsinghua Univ.)
Chang-Ying ZHAO (Shanghai Jiao Tong Univ.)
Bing-Yang CAO (Tsinghua Univ.)

List of Scientific Council(SC)

Korea
Byung Ha KANG (Kookmin Univ.)
Man Yeong HA (Pusan National Univ.)
Hyung Hee CHO (Yonsei Univ.)
Yong Jin KIM (Korea Inst. of Machinery & Mat.)
Minsoo KIM (Seoul National Univ.)
Japan
Kazuhiko SUGA (Chair, Osaka Pref. Univ.)
Kazuyoshi NAKABE (Kyoto Univ.)
Koji TAKAHASHI (Kyushu Univ.)
Naoki SHIKAZONO (The Univ. of Tokyo)
Mamoru TANAHASHI (Tokyo Tech.)
China
Wei LIU (Huazhong Univ. of Sci. and Tech.)
Peixue JIANG (Tsinghua University)
Ruzhu WANG (Shanghai Jiao Tong Univ.)
Qiuwang WANG (Xi'an Jiaotong Univ.)
Qiang LIAO (Chongqing Univ.)

List of Honorary Advisory Board(HAB)

Korea
Hyun Dong SHIN (KAIST)
Hoyoung KIM (Korea University)
Jin Ho LEE (Yonsei University)
Kwan-Soo LEE (Hanyang University)
Joon Sik LEE (Seoul National University)
Japan
Toshiro MAKINO (Kyoto University)
Masanori MONDE (Saga University)
Ken OKAZAKI (Tokyo Institute of Technology)
Masaru ISHIZUKA (Toyama Prefecture University)
Takemi CHIKAHISA (Hokkaido University)
China
Zengyuan GUO (Chair, Tsinghua University)
Ping CHENG (Shanghai Jiao Tong University)
Wenquan TAO (Xi'an Jiaotong University)
Yimin XUAN (Nanjing Univ. of Aeronautics and
Astronautics)
Heping TAN (Harbin Institute of Technology)
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Fig. 3 First announcement of ACTS2017

5. ¥hYIc

M T e O g 2 THE L 7= 4901, IEE 72
LA, DX D IRk A E D ITITA S REE A3
MHEBSTWE L. WEEY HooTHD L,
BHo &V HMIC AUTSE i b B 72 k9 ek
DUFET. EBICHE L EICHREZRG L0
NTHAHPRT, BN 1A I3HETLELLDT
M4 r AT TECLELZZ IRV ES. o
UL Sung Jin Kim J64, REUEA L WO TE
H3— M= —RIMEEN TE LI Y
FHA. F72, #C President ® Sang Yong Lee /¢
DGR )78 — X — v 7 DR T EB, SC, HAB
IR EOMBRIEY NREHICHEBE TEE L. 20/,
AEHFL L OEREIRS A " —I2 XL KRR
WA LR ZBEATEBLE L. Z05E
ey TELS BILHE L EFEF. AUTSE I3 T&E 72T
DREMETT A, SBMFBRICHMTITZ L TRES
, TUTHEOR Y NU—Z/EDIZIER LTV
TN EEZTCWET. SEOEEOREE R D
ZNE T RAEBECEH L EIFET.
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‘Apollo Program’ Revisited

HH A TR
Hideo YOSHIDA (Kyoto University)
e-mail: sakura@hideoyoshida.com

1. [XFC&®HIC
FEBRZ T 2e R Cix “HACRHREF OB A
IS — [HOOLHE " L), K¥EFBEAE400
UL ERERET DT E SR Z A SV DFEFEN
HbH. FEHRE, HTETHLRID L) nikk
IO H ST D00, NEEKRZ2OTHERITF DD
FiZb e, £ZT, ﬁ@hf%ﬁﬁ%FE
AJ&#% ETHLTHHEERSA MU &
ki%*btaM>,¢%ﬂ>ﬁ%k&vy(wé

mﬁﬁ BT 2B FEINF R OTH R DO—DIF,
19694 K [E Apollo 117512 & % NHHAI D H 4 FET
HHZEICBRBITRNTHA . Apollo 7t Hi
(Apollo Project) 1%, 34FE#% D20194E (21T H A&
B2 B S0EFEIZ 72 5 O THUHE 20D Z & iX
FEWRWD, SO WA HDORERTIZE ST
TEmEDO—HEEL LTOZTIED T2 ST
RNTEAD D I — 5, FEE YRR T, i
R N % 8 NEH RS UBEOREPHE (K1) (12
RAoT2Z &R0, BUERICCRfE S - 7 EEE
S2OKEEETIE THOA (Apollo 12512 XK 5) |
DWBIZADBEERE 722 & 2 REFNH %
kD7 1Y =7 hTh 5 ApollotEIZ DT
X, bHAAURZRER (72 & 2 IE[1~15]) <
NASAD 7 =7 4% A bk (https://www.nasa.gov/missi
on_pages/apollo/index.html) 72 E'\Z & 30 72 Fo g
HDH. METIEE D DIFHIIOIREREN3C L D
FECRIEENEMCTEE 20V, RiFiCo
WCTHEHMTHRWEENRE ERAZETETH RN
DTN, AN S RFPAITT TR Z 4 =
Tebo e LT, Daf@Am7z B HEEIchnz BAE
DA HZ—Fy MRETIIESICHE LT RN
BN YO ELED T, HAWVATLHORL
ZOLTHHETEIULERE Y. 7o, EBEOHR
TIE, 30/E4EIC I 72 5 199947 H 20 H (ZNHK Tk
ST R TH AR EZ T =B 6] Ofk
BN FILICH S TDT, HANI30551E EHEE L 72,

EEN 2016 4E 7 H
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Astronaut Neil A. Armstrong, Apollo 11 commander,
descends the ladder of the Apollo 11 Lunar Module
prior to making the first step by man on the moon.
This view is a black and white reproduction taken
from a telecast by the Apollo 11 lunar surface camera
during extravehicular activity. The black bar running
through the center of the picture is an anomaly in the
television ground data system at the Goldstone
Tracking Station.

[X|1 Telecast of Astronaut Neil Armstrong descending
ladder to surface of the moon (JSC Digital Image
Collection, Photo ID: S69-42583 http://images.jsc.
nasa.gov/index.html £ 1)

2. ApolloftE®D k1) A—

I<HmEnTWVWAS Lo, ﬂé@:cl:éﬂ )
19708 2 B FEBH L= DX, 196145 H25H
Kennedy Kt E?ﬁll:TFfJfffn na%az:“CTTO T IR D

BRI & 7o > T D CRFEBTITER)
First, I believe that this nation should commit itself to
achieving the goal, before this decade is out, of
landing a man on the moon and returning him safely
to the earth. No single space project in this period will
be more impressive to mankind, or more important for
the long-range exploration of space; and none will be
so difficult or expensive to accomplish.

https://en.wikisource.org/wiki/Special Message to th
e Congress_on_Urgent National Needs
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K[E & KennedyZ# Z#VE TIZEAS L7z MY T —
T T B 720, SKRE— VO R T 01957410 H 4
H 2 # HR9)o N T 44 2 Sputnik ([E258cm?D
KIK) 2416 EF7onbp b A S —h=7 - o3
v 7 ThHD. HEFDEisenhower K [E KL fEIL 7272
HIZH NFHMAITE B & T 5 Mercury 71

(Project Mercury) =36 EiF7z. FOfER, 1958
1 A 121X Explorer 15 T VEIZIBW DWW DD,
Y HE1961 494 H 121X Yuri Gagarin?® 3 - 7= Vostok
15 CHOHEANTH HERER) RITICEA T 5.
Z D3 A RN KE KHEEIZE H S 4172 Kennedy
\Z X B RNROEGLIL, Vostok 15DF A TH Y,
K [E 73 John Glenn® 3 - 7= Friendship 745 C Y #(Z
BWHOL DIFX196242H Th 5. Gemini 5t H

(Project Gemini) & ApollogtEllLZ ZIZhiE > 7.

3. Gemini - ApolloftEID M E—EE D 8 £

AR D K 9 (2 KE D Gemini « ApolloF i/ H &
S TORERTHLDOT, Vi#EDZonditHHE (Zond
Program) - Soyuzz | (Soyuz Program) % X512
DRWEFFELTHL. ZOERTS, B0
F[9]%°, Alexei Leonov (Voskhod 25 T19654F Tt
FAOFH W) + David Scott (Gemini 855, Apollo
875 « 15523 HFICK D ERIIFEETHS.
FUZ, AT — b =7 3 v 7 )5 ApollogtEi#&
T FE TORISEM %, Excel THREEHNIE L < ALz
HEICLTHEREERL THT. OLHHDOK
HAMNKIE LTS, &0 DT 1965~19694F- 0
MIEHEVICHLEL SADORBENRS D7D ED
TN, ROMBBEEZFEA LI L S ITREEZ LT T
RCWzlZ& v, 7ok, RFUEYEOEA, #
FIEHAERELEZ 74 FE2RLTWD.

%k % & 9 12 Apollo gt D F % Th - 7=
Saturn &2 7 k DYENEIZIX, w1 - BERG - FF
Hifl - A AR O4S DA I D . RK20T1X
HARITH D Apollo 750 H11E5~DEEZ D L
FELSEPL CAe. MR B L 2 OlEHiTE D
15 B2 b offh A iz #9775 L% 1370 B Al
)AL RX—=ZATH DS BBV IEINT
WD Z EIZEEL . U b, A A JEETR
ITOBMEN 72 <, W& 72 Apollo 85 THADA
JERIFRAT (H AR OB N BN 2O o
EHRAR D B OHERR) ICH S D TH D, Zhid—
HICVHEE DOBFIZL D RERRBIRCTH -T2
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K1 KRV FHPAREBFICBT DHER

322 Apollo 75 (B AFIT) LIE OEBMERIFE R
i i SRRk
| B i
ek A (B [AelEs-
B |FEE [EE SR R |
11| 59 ® | ® | @ [FiXHEER
10| 76 o ® | @ [FEISkmETHT
9|72| @ @ | @ [EaRHERK
8| 71 o [ ) DLt 134 CSaturn V
71190 @ [ ) Saturn IB

ZHUZ LT HKEE, Kennedyl#H it D 1961455 7 %
AT D &, I H90A%IZIEA N THIERE =
RITEATV, SERICIIH 2 BT 7200 ATRI T
ICETFL, THERIITAAD A BERST, = LT84
BITIIANEEE ISRV AT &V D, BRI AN—2
THEZENRTS. EXT0Y s b)) ST
H AR O BRHE FT AR S Ok DT 0 9 & v 5 4
HIRICRXE L72 2 & BRI 523, KaofE
VY =32 L0 )RR EIRREE S & D i
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TlIZApolloftHIFHTEWNTHH-T LS. B AA
FHERHHHENT, 19664 DNASAD TR T I ET
FHEADKIA4%, GDPDFI0.8%IT52E L1=[13].

4 . Sergei Korolev & Wernher von Braun

HERZTr Yy NI TEKR LY — & —0
FAET 5. Vi LkE O A BERE, 2nEhn
Sergei Korolev (1907-1966) & Wernher von Braun

(1912-1977) OEAIC LV #E5|Shi- (K2).
Korolev I% Kyiv LR K5 & i (K 71 % CTH 4 7
Zhukovsky 23V V7= Moscow = il K7 TH Y, =
gy MFERICH GIAATRE. —T0, K42 (BlR—
Z v R) AFENDvon BrauniBerlin TR K52 T
O, 2L MEIZHE L 72 Peenemiinde 0D e 5 I35 R
B TRI 0 vy MFRICFTBIAATED, 8 K
R KERCTHERE L o7z RA YD, Wb b
AX—/3—7 U » 71EEL (Operation Paperclip) TX
EloEn Tz (K3). ZoZ Axdfne L
T, BJIONTEAEGT & O 72 V8 & OREOFH B
HB A HEMICHI DTN D,

[X]2  Sergei Korolev & Wernher von Braun

X3 K[ETexas?®Fort BlissiZ AL TWDNLT= 7T
Peenemiinde D #ifi#& 7= B (RiFIAH 0 HTH

H 73von Braun)

AT o0 BOEE TS AR CIL R HE. 1969 421 James Watt
International Medal 52 .

2 BI7EIL, The Peenemiinde Historical Technical Museum

L 725 TWA. http://www.peenemuende.de/en/
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R DKorolevT 19664 |2 B it B & FLE T 5
Z L < 72D H, von BrauniXApolloat | 234
Y, Space ShuttleiE (Space Shuttle Program)
DALH ENDI9TTHEE THEE 2. 19774, %
FITHO TERT LM T, i ey 1 —
TREFICE T Uil B3FEME A L, K¥ER%
DOUVERMTZHIED T Lo iR L X H &, 7
gL < THRAET LN DIE SN BT - - #kHE
RIAE DR IR LT ERIE-7-. 2D XD
IRRILIE S T2 DT, LT O H Fif#4:8% Cvon Braun
IS TEEE L, KUNTEID =iz & S

Sk (197796 H19H) (18 B Flt- O3 34 18 7)

[ROA] X x5, FARRIFEELTZa Y v FOR,
Jxbf— e Tx T ITU UL ELOSZLIZLE
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It is commonly believed that the space age began because of
the Cold War between the West, led by the United States, and
the Communist Bloc, led by the Soviet Union. That belief is not
quite right. The space age actually began because of a scientific
event known as the “International Geophysical Year.” Sixty-six
countries joined together to analyze the planet Earth and its
environs: oceanography, meteorology, solar activity, the Earth’s
magnetic fields, the upper atmosphere, cosmic rays and meteors.
The International Geophysical Year was planned for the period 1
July 1957 to 31 December 1958. It was, in fact, the International
Geophysical Year and a Half. That particular time was selected
because it was the time of maximum sunspot activity. All sorts of
unexplained electrical, magnetic and weather phenomena seemed to
be somehow related to sunspots.

Soviet and American scientists recognized that if it would be
possible to place a manmade object into orbit around the Earth, it
would be the perfect platform for sensors and recording instruments
to measure many of the characteristics of the natural world for
which the International Geophysical Year was created.

They did not realize it at the time but they had started a
new competition which would become known as “the space
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race.” The Soviets took an early lead with the successful launch of
the first Earth-orbiting satellite, Sputnik. They increased their lead
with a series of firsts: first to put a living creature—a dog—into
orbit; first to put a man into space; first to have a person exit a
spacecraft; first to put a woman in orbit; first to launch a multi-crew
spaceship and first to fly unmanned probes to the Moon, Venus and
Mars.

The American program was substantially behind but not
moribund. The Americans were embarrassed but eager to be a part
of the race and determined to succeed. United States President John
F. Kennedy asked the National Aeronautics and Space Administra-
tion to report on our ability to successfully compete with the Soviets.
The NASA officials told the President that the United States could
not provide the first space laboratory and had only a slim chance of
flying around the Moon first but would have a chance, with a
concerted national effort, to land a man on the Moon first.

Although this was an arena in which he knew little, Kennedy
concluded that the United States must be in the race and must
perform well. He received the support of the Congress and of the
American people. The race was underway.
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Why man should keep away from the moon
The Times, July 15, 1969

From Earth to Moon
Asahi Evening News, July 22 and 23, 1969

In boyhood, my generation was familiarized with the idea of
travelling to the moon by Jules Verne, who wrote admirable science
fiction and stimulated the imagination of adventurous youth. I still
remember vividly the thrill with which I read his story From the
Earth to the Moon. But I hardly thought, and I suppose that other
young readers hardly thought, that an actual journey to the moon
might become possible during the lifetime of those who were
enjoying Jules Verne's fantasies.

Yet this is what has been happening. The thought of such an
adventure is exciting, especially to those who are still young. But
those who are no longer young are troubled by doubts and
hesitations as to whether the conquest of the moon will really do
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anything to ameliorate our human lot. I see arguments on both sides,
and I shall try to set them forth impartially, without any attempt to
reach a dogmatic conclusion.
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