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65 26" bést small universities in the world ranking 2016

20145 FEFEHRAEFHK-/DRERFFE

LV TF OS5 —
Tokyo University of Marine Science and Technology

1 California Institute of Technology is number 20 in the 7imes Higher Education’s

12 TOkyo Medical and Dental University World's Best Small Universities 2016!

16 Yokohama City University

20 Tokyo University of Marine Science
and Technology (TUMSAT) =

The 2,597 students are enrolled on degrees

in the physical sciences and marine m

technology

Times Higher Education (THE)
Small universities : Yet even with fewer than 5,000 students, the
best small universities offer a wide range of academic opportunities

Small universities :630 in Japan and more than 20,000 in theworld

N TUMSAT n
I%wez;lfil Energy Lab. L * ) l/ #‘ =

IRILF—

EX. ¥, Kz, L&, RF7A.
EE, #HIE, {EA. HhE

BEIRILEX—

B, #%. 8k, FR. BKAEE.
il A9 NAKL—F



Q TUMSAT
Power and Energy Lab. %%ﬁbmtb\él*)bﬁ_

RE+HERE > —BRIERR+IRLY—
C-+0,=C0,+394 (kJ)

AUIY #iE HEHR
&% PR

QA TUMSAT

Power and Energy Lab.

REBEPRFET R ILF—
C+0,—-C0,+394 (kJ)

HV)50U vk ILEFERL-EEHHEND
CO,(FfaTkg ?

AV DR ZEMRER. 1JvybL=1kg&
9 5&.C:12g 0:16g

50x44/12=180kg



QA TUMSAT

Power and Energy Lab.

HERR EHFR
TEAERFFIKFIRILF—(R)
— RKIEP(RF+K) +EFR
RERE, B-HE-BRICILD
EETIXEM TSN, BE

0
coz | B

—Eiia

ar 5 BB AEMTSU IR M
E9 AFEROEIL o
10
B Nl Ex
1I- .‘.-.ﬂ.ﬂ.-.-.- —
e
2 B%
H 01
: . 119,55
E 0.01F PP N o kel
o L o?
&
&
0.001} .r'
&
’ by
:‘ 7ar .'0.
0.0001 22— L L L
40 30 20 10 0

BiEh 5 OsfE  EER

10



ARDTEDET

TR THROEVDOREN T TH, KROEREDHN>T
BLEH SN THEKICES,

AREN GHE

&S D E o F-HhfE
BRPTET\SHE

MToZO\HE

AHDTEDHET

TR DEoEEYDENS W, HTOEE - SECEKY. RUOEHE
D> TRMICES EVWDIHRDBFEN, —7F, MIKSEEDOHH L2 o kR
ERBEMHTICHALAH SNTRANTELLETDHHBH D,

EMDIFEN D, BEICZES, BRIIRNVEICIIESENE AROBIETL— bOEET
BIClE 5. HiFohsdE, FORBDLER
ICKEBICES,



Q70 K

Power an 60

—_—

50 +

40 +

30 +

20

Jk/N L
1/5LJL=150 ¢ 1/5LJL:50K/L=6,000 1£:40M !

(N8 AL XEE )

-
l. .-i
ge®essae

-
®
.
L]
L
L
.
L]

(v>vhiEm )

i B A E20H

12, 000km \

HARIZ1B1005 kD
AHRNNE

20B kB h— &

D P

K HAE DT ERIE /




IRIVF—IRDIEE

R L] 8 @

"AH 2 o
B %ﬁ; & % T

iz
({0
NEREA

H
[ ]

O
| m®H g =0 || &[ o~
TxLE— 210L, || 2| .-O

- %:gzjéégglﬁvmmﬂ
TR 3 BN

| zof %%%

() ABARFTRLF—LHFENTND

S e

WRE . MR SRR A0 FIE Z MFdan fannnss

Q ARKRE (BWR) ML /KBIP (PWR)

FNBER) RN

BKAD .

e A
a9k 8
BERX
Ao ®

16

LI -8 4 _=F *%. . ¥ |



QA TUMSAT

Power and Energy Lab.

KRR (R ERELSERICEND)

VRLEERS —
At BERK
v
)
R B
sy ®mIA)T v |5
sl A FSA7k . e
i am e i WFv—2i
BRIRR )
IRIKIEFER 1 2 | —fE
| PEIE
1Y > HERK R
B4 A 25Tk
o —
- BEE BIAY70) ¥
oy R FSA75k
_‘h’ s RLE

xia (BR) ORf-l) EENLDIER-TELRE
2) FiEFRE-REFIFE DY FO—IL

N -
Q TUMSAT HERE

/1. FES IR (1978-1982)
2. [UBE—HRDOBRR - E i (1985-2006)
HEE BEENE. UFE. E. WNEHRET
3. K[UKR—HHIRD&HiH(1992-2005)
ATLAEGNE, L—Y—DJ4+—hRXZELLE (LFD)
4. ZAKEH - B iR E) (1991-2000)
5. MSHREFEREIEE(1998-2007)
SE—HFRECGEAE. SATY7aRMN Uy T105, HHE)
MEHREE . R
6. RERFE X LR B ith HEE M DBEAF(2009- )
\RERE. EABBL, BHIEL /18




QA TUMSAT

Power and Energy Lab. $ I’ il Eﬁ I ﬁ o) %Z %E
30
25 F

0

1986 1990 40 = 1995 2000 Soﬁ'ﬁ 2005 2010 60@015
P hp P
3

QA TUMSAT

Power and Energy Lab. B
-
= __ B & 95 — = Test tub (8 Probe support
ER—KRER[BR_IBRD g Sy
. (@ Double void probe (D) Measuring points
= (@ Erectrode needle  (8) Two-phase flow
anolyzer

FEEE (TA)I0OR) E—RELTR
i) 1] bl 7 2k iﬁﬁ

Test tube (3 Transducer supporter
Emery sheet (® FFT anolyzer
“oifterentiot-pressure (&) Amp

tronsducer (@ stainless tube

né

II 154

3 @ BIE

Fig.2 Void probe and differential pressure transduc



Q TUMSAT RAR (SHEQEREE) H DT/

<
[ w3545 (SAREEEERNS)

Rel=20,000 Qg=2 /min

—RE ” ol
e . 20t ==
FHom(KANERDLERND) tc | >
10f NGRS
BREMSAETERENRENG? | | |
S0
25mm%E RE4m ZR-KEERER | 2,
& il
Rel=0 Qg=11/min :g ‘>Z IO: LR 4
40+ *30B _ g r
s I ] T 20
- 30¢ TA
5 i N 10
< 20} -
S 1 * o 0 1
10: , | r/rw
0 ; Fig.3 Effects of wall roughness o;'x void profile in
-1 r/q_w 1 developing vertical air-water flow 21
Q TUMSAT | ENEREREIC R SRAF R DL LBEESIS LR
ARAHDEEIEREL
(a) (b)
o R8=20.000 Qg=2 l/min  Rel=20,000 Qg=1 L/min
parameter - [----- SQ“SSEHB
H—— ¥ T
ool Wall roughness 1008 |
N *308
g ;
§1°
3
o
+ 30 /= :
2 i paramefer | ----- *320A ' |
S o[ Axiallength |t 13500 _
(]
o
o - J
i
10 . A 7
-f‘ ] . . —ﬁ‘\n,__- “ ‘l" 1 . -
0k - LS
-1 0 1 0 1
I/rw r/rw

22



QA TUMSAT

Power and Energy Lab.

J@iEEFF) EEEMSICIHZERREDEILEREL

uuuuuuuuuuuuuu PUraUmicTeT s AX[QU
Rel= 20 000 Qg= 1 L/min  Rel= 20 000 Qg=2 l/mln

BhEIEE I LA EEREBOEIL (SARDAEE, "j

parameter: Wall roughness parumefer Axial length =30

400 Re\=20.000 0g=11/min_ Rel=20,000 Qg=2 L/min -
200 30A Smoothc -40r 1
| #30A. .

uhl.lm..;
SR HREMEOES TIRIHES NG, F-

fIn

- 200 -
é . *100A
: of SRETHEVSTERBOOA T -
2 {
ano ¥ER-FUINIZVIRETIL
r SmoothA =407 1t 1
AL T LT TR ' Jebi
SmoothA | T " SmoothA SmaothA
~200} ~50¢ 1 M’W
0 ot 02 03 o 01 02 03 04 . : .
Time (s) . 0 100 0 T 00 200
Fig.11 Differential pressure traces for three different Frequency (HZ)
roughness and axial positions in two-phase flow. E 10 é 7 6‘ i ,"5 1'0 . -‘, !
. 8

Bubble dieameter (mm) 23

N SAT
I%wez.anudﬁl.-'Zergy Lab. E}I: 3.':1., W "ﬁ"

/1. FES IR (1978-1982)
2. [VB—HRDOBRR - E 5 (1985-2006)
HEE BEENE. UFE. E. WNEHRET
3. K[UKR—HHIRD&HiH(1992-2005)
ATLAEGNE, L—Y—DJ4+—hRXZELLE (LFD)
4. ZAKEH - B iR E) (1991-2000)
5. MSHREFEREIEE(1998-2007)
SE—HFRECGEAE. SATY7aRMN Uy Ta405 ., HEE)
MEHREE . R
6. RERFTEX LR Bt HEE M DR (2009- )
\RERE. EABBL, BHIEL /24




QA 7TUMSAT pas

Power and Energy Lab. e fl.ﬁ' EHAH. I %& 0) ﬁﬁi
30
25 } N
ISR EFBE R EIEE

1986 1990 40,—'.;; 1995 2000 SO#E 2005 2010 60&015
ap np Y
F

b BEHRFEREEENR

__| (RISA : Radiation Induced Surface Activation)
Jﬁ?'ﬁﬂﬁﬁﬁ&%ﬁﬁ(:ié?ﬁ%'lﬁﬁ'i"té'f’:tﬁ:\
FoCNETOHR
BT REHICEAREESILFRIER

—

RFIFAGERE - FEH ~ DS HRE 2 F
ALT. BB CERM LRUHEMRZE
L. RFFOREMEERLSED,

ZEE—B-B5I&EE(EX)
HE B &4 - A ZEE] 4 (RXK)




QA TUMSAT

Power and Energy Lab.

[ BFFTIH. BEERICE A ERREOR L. EREORSER |
D=2, EBEERE-IVTOF T -)ISTAUTIZEITHHEL
BEEGEEH YOSV REER . THhbERARNROONT

(AT

. e
BIZILHRBRBRERDOA LICE, ZRENEELTE, BIMEE
HEEMLTOSRE., TEHhLBEADENENSVKEALETH

3.
gy

BREERICEVT, ARIJETOI I 0ORROESIKX, REKRD
PRERNLEICKRECEE SIS, —RBISELEARNIEREN
RSN PI LY, REBARSRLT D,

J

~

J

27

QA TUMSAT
Power and Energy Lab. [ 60Co y-ray !}ﬁ g‘”ﬂiﬁ%& 1999—2000 ]
EAAFEHHE] | REAFETHEB |

-

Co-60y-ray BT EER. RUBRERFARILE =

=



QA 7UMSAT [

Power and Energy Lab.

Micro syringe Cold light

A
FABBRENHBET HBENENSDHE Y O 5T

EAID1E (19984F) [F2<RMREMNEANGEHoF=

i
l RS RENARYLE, o1
FPHULICZOMEHRERFLGEVEREELTNIRR

Digital video Table
29
Q TUMSAT -
Power and Energy Lab. RISARIRDET L
| dized Catholic
Metal metal e BEHREESIZ k> TH
gm0+ 120 Rah - LIE B
Electron | [ERmICHLEL. EFE
e [ on- B M
e 3 4
y - rays
SE—T
e —» 2H,0 (ﬁgﬁf.'é?hT:OH%lZ \
‘ KO TREDNMA
Positive ’ ; MEESNERKIEIZ
hole Anod.lc \ﬁ'ﬂ_j—é o )
reaction




QA TUMSAT
roverantzresy oo \ASBRATIZ & B A DZE L

VIREBSIRT | viRERSTER VIREBSTRT | vIREBSTHR
| BRE#RE: 1086.0kGy | HEERE 731.8kCy

A 000 || fEMf: 136 A 1027 | mAesi192
‘ Zircalloy No.4 ’ Titanium ‘
TSR 168.2kGy HEE 354 2Gy

RN
EARA 771

HEfifR . 84.0 BEfAR 279 W 23.3

| Aluminum | | $US-304 |

BIESBREHHIVRERE T ACLCLYRLENBEE,

\ TUMSAT . —
I%werandfnergyl.ab. H%Fﬁﬁ ﬁﬁl:;éﬁj}(ﬁo) & L)

%O SHERIIEIAET 8 RFIMyARIAS I T 12WAIIE M %

Y R T QU] y SR HE A L

I Sl

Contact Angle : |:> Contact Angle |:> Contact Angle |:> Contact Angle : I::>Contact Angle :

71.4° 23.7° 90.6° 36.7° 68.9°
—— 1 100 ——
80 [ 1
o} Q J
70 ! o | 80 2 i .
m ' it B O '
£ x o g7 © O
= 60 i i = ;
S © ; > 60 i g
[} g &
=) | & ;
Z 50 5 50 6} i
= = 40 i E
S 40 S ’
Titanium 30 i Aluminum E
—O— 21.3 kGy/hr y ray irradiated ~N —O— 18.3 kGy/hr yray irradiated
®\p ---O-- Non irradiated T 20 =0~ non irradiated L
'} '} '} '} 1 1 1
0 10 20 30 40 50 0 10 20 30 40

Time, t [hr] Time, t [hr]

Fig. 8 HFfEfBICLoEMALTIL

32



Q TUMSAT SATUI7AXNEER

Power and Energy Lab. —_
SRR E TOREEE
Mlcro synng Temperature controller
L1ght
N P g
< Thermocouple
Digital V1deo camera / IR
Lead/bismuth v ol Test piece
\

Insulator \ Heater

yREFENMRYBIN-ERODHERRF%Z. XTEEE
[CRBFIN-AMMERTAD LEICEE., 10 1 |D#KEE
Ed 5,

QA 7UMSAT METI-RISA Project 2003-2007 (Japan)
Power and Energy Lab. Innovative Nuclear TeChnOIOQieS

Based on Radiation Induced Surface Activation (RISA)

The aim of this project is to get corrosion protection of structural materials in
BWR by lowering their corrosion potential and to increase critical power of
BWR fuel bundle and refloding velocity under LOCA events, resulting in
excellent BWR with higher cost performance and safety.

This project investigates basic technologies of the RISA such as film forming,
electrochemical dynamics, film durability in the reactor and improvement of
heat transfer performance in reactor core in order to apply them to BWR.

KOBEI,CO Kobe Steel Limited
FOBE STEEL CROUE . Tokyo Univ. Marine Sci. & Tech.

University of Tokyo
- Kyoto University
Japan Atomic Energy Agency

National Maritime Research Institute
Central Research Institute of Electric Power Industry
Institute of Research and Innovation
OSHIBA Toshiba Corporation DE
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@ Service tank

@ Feed water pump

@ Flow meter

@ Control valve

® Stop valve

® Water inlet chamber
@ Heater

Stainless rod (OD=24¢)
© Quartz glass (ID=32¢)
Thermocouple

@ Separate tank

)

205 mm '
245 mm
285 mm
2 =325 mm

Thermal Science & Engineering
Vol.12, No.2, (2004).
Takamasa, Mishima, et al

35
Apparatus for reflooding experiment

Pto\ecl,{llngLZ; Rod Surface Wettability Change due to
e v-ray Irradiation

Before irradiation

PPN

After irradiation

H_NN

dose on the rod forms centered
peaked along the rod axis.

« N
- - Profile of integrated-irradiation

: Irradiation duration:|23.5 [|h]
| Average irradiation dose: 330.9 [kGy]

|
1 1 1 1 : 1
500 1 ICl TC2 TC3 TC4 TCS TC6 oxidized metal surface can be

! - Superhydrophilic condition of

><-\

S a0t L T TN achieved after integrated

E 300 I R irradiation dose of 300-500 kGy,

ERe00N 4 N located at the rod center, z = 248

g 100 | oo mm (TC4) and 285 mm (TC5).

a) 0 L [ L [ i Ll Ll L T} P | i . )

2 0 50 100 150 200 250 300 350 -Surface wettability of rod end is
Axial position from water inlet, Z [mm] consistent before and after

eradiation. J

Contact condition of a water droplet on
stainlggs rod before and after y-ray irradiation
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Temperature Record

- No discrepancy exists in\

1000 - temperature records between

9oo-IGna:2t:v:£rT2:np.=§tr1 i before and after irradiation at
5 Tnlet water vel. = 41 [mm/s] 1 TC1 and TC2 where no changed
«<— 800[f - Before irradiation il wettability was observed.
lai — After 23.5h irradiation
5 700F== = Reproducibility of the test
©
g 600 - Large increased quenching
£ 500 velocity, 7.1 mm/s, was
§ 400 observed at the middle elevation
g of rod (TC3 and TC4) after y-ray

300 irradiation.

200 -The quenching velocities were

100 @@ = increased up to 20-30 % after

0 . L 300kGy 6°Co vy-ray irradiation.
0 25 50 75 - /
Time, £[s]
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%

P

~

Reference

resistance o
[ I

/

est piece

;“98

Thermocouple

" CHF experiment: the pool boiling condition
The pressure: atmospheric pressure
(resulting in the boiling point to be 100 degree C)
The heating:  conducted using the Joule heating by DC supply
The test piece: hold horizontally on the electrode
To generate the oxidized surface, the test pieces yyere
L oxidized using plasma jetting for 40 seconds. )
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Power and Energy Lab. 4) ReaCtor expe r;';'oe;. ts fo r C H F/ RI SA

L RISA exp.; 1.0x107/m?/s

a N
Japan Materials Testing Reactor (JMTR)

=z JAEA
oy Reactor type : Light water moderation
3 / Thermal power : 50 MW
Primary coolant
' Inlet temp. : 322K
conil &) Outlet temp. : 329 K
: 2m Flow rate  : 6000 m3/h
- Pressure  : 1.5 MPa
Neutron flux : max.; 4.0x1018/m?/s
Om

core

primary coolant 7
outlet pipe &% b@
» ﬁ .

N

An outermost irradiation hole will )
be used in the core to minimize
gamma-ray heating ratio.

Absorbed dose is 100 times larger
than that in the previ%us
experiments. )
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& , [ - o : o b quality conditions
E o © 1 | ¥CHF mechanism would be
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PL\ TUMSAT Analysis by AFM (Atomic Force
e Microscope) and FFM (Friction FM)
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AFM image FFM image
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Metal metal
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Electron
Q 40H~
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Y - rays
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h+
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Positive .
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reaction

Assumed mechanism behind RISA
43

Radiation-induced surface activation (RISA)

Catholic and anodic reactions
by surface irradiation of
oxidized metal with
radioactive rays.

Corrosion control

J. Marine Engineering
Vol.40, No.4, (2005).
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QA 7UMSAT Electrical reaction
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y-ray detection

Rutile TiO2

Rutile TiO,

—
y- ray source: “°Co; D = 0.723kGy/hr / raw data

regression

y-ray current, |, (pA)

LA\ LIRSE O R F 4RI (458 TE AL
EDH B ERE

Time, 7(min) 10° 10" 102 10° 10* 10° 10° 107

y-ray intensity, D (mGy/hr)

Fig. 8 Responsiveness of the sensor Fig. 7 Measurement range
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Cold test in Hokkaido
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Plugin Hybrid boat (World first) Fuel cell installed (Oct. 2016)
Test : Sumida River and Tokyo Bay for Rugby World Cup in 2019
and Olympic in 2020
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Q TUMSAT [RAICHO-N] in Tokyo bay
Power and Energy Lab.
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