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2. B R DB = R T 2T

(s = [V TN DI ()
<E#>

e Flibel a5 AWV -EHRRENS. BR-BPERATHDBRIEFbe
[SELCEVRERZREFETHIL,

<EE>

o ARLIEIRFITEIRIL—TTNT loop (Tohoku-NIFS Thermofluid Loop)

¢ EmARMEERY LM/ N DORE-EBIE

<Hhof=C&>

s SREREDBRMEISHLTERAETNOMBBBAKIIT S

- £EIKITIEE (SPP:Sphere-Packed Pipe) ZhiZ&kY ., IEFEEHETHIZ
M EERTER

o PIVAIRIEEREY—FEIT I/ LORBBEDHEMVER

<SRDOREE>

o EREEEEDZMAAGEICHITARYCRRYEDIEF

o WIHTIZETAHGRET—IORGENILA

o EEMITHICLKIBIENEOFImERST
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Tohoku-NIFS Thermofluid Loop for molten salt (1997~)
has accumulated high Temperature Device Technology

Upper Tank ’ ‘ |

lest Section

>U= 8~20L/min
> T < 600°C Main Pump
>V~ 0.1m?3

> P < 0.7 MPa.

»> operation ~ 30 kW
> air cooler < 80 kW
» material = ss316

Air Cooler
?i‘_ki; =
—— R —

* Dump Tank
}Eg 25 | o
ol Now HTS (heat —HTs

- A 3

|\ transfer salt) is used |75 5 i

5| | \as a simulant for Flibe 7% )L\

e Lt

Temperature [°C] H.Hashizume, K.Yuki, S.Toda sagara 5/30
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EaRIEOBRIBIC L TLRERNOMBLBIARILT S
ERBRIEKFTIEE (SPP:Sphere-Packed Pipe) [2&kY.
EiEEH CHERRMMEERZER

M 100000 ¢ | l I .
& ' Tin=30[°C], Pr~28

]

m

10000 - |
smooth :tulée o
SPE,D{Z A
SPP.D/3 =

1000 ¢ | Lo
i swirl 6=|2.8[mm], y=3|;0

Petukhov:Gnielinski Ey. ——
Fand’s Eq. for D[2 —— |
! Fand’s Eq. for D/3 —_ ]

Mangllk’s IEq for 6-2 8[mm], y‘-3 0 —
100 : '
0.1 0.5 1 20 50 100

10
~342 ~10.9 = 36.0 =49.1
Flow Velocity [m/sec]

b
+
- — = e - - - -—— -

Heat transfer coefficient [W/
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@RAF blar@_iN blanket, SB-He/SiC Blanket
R&D in Japan-US joint project JUPITER-II(FY’01~’06)

IN E E L 1-1-A: FLiBe Handling/Tritium.Chemistry 1-1-B: FLiBe Thermofluid Flow Simulation
2-2 : SiC System Thermomechanics

Japan

" : -:-"FE_-- e AR | / \\ - ol : -

48 3-1: Design-based Integration
| Modeling
3-2: Materials Systems Modeling

ORNL

1-2-B: V Alloy Capsule Irradiation
2-1 : SiC Fundamental Issues,
Fabrication,

and Materials Supply 1-2-A: Coatings for MHD Reduction
2-3 : SiC Capsule Irradiation http://jupiter2.iae kyoto-u.ac.jp/index-j.htsagara 18/30
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<Ghof=Cé&>
 FlibetE#ERK (Flinak) TIEXH, X2 FIKTEBEL
L <{Redox#llfEI=n f=Flibe LB TH S
<SROFEE>
o SULN)FOLEIUNEZZERT HT-OIZIE.
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With barrier of He sweep gas
. FFHR triti t 1GWth
(W=220cc/s) and/or Flibe e T COE)
stagnant (t=0.5m) in double Tritium : 190 g-T/day = 1.8 MCi/day [
) . ritium
Wa” (100m ), the Ieak Ievel IS Double tube storage
1.6Ci/day < 10Ci/day. T .,
i —% i A~ | Permeation ‘
= He purge gas flow i | bamter ;Iggggg;y
I Flibe blanket I
F]ibg ﬂm\".Wzllmr 318, Pump = WWV 4 \
Re=9x10°, Sh=2x10* Flow rate iNWV\ "~ Permeation
| | | | barrier
v v v v 23mes Heat e)!chanv er 10C/day
= W=22x10"*ms, Re=100, Sh=10 &
(1)a =1 (no by-pass) [(2)a. =1 (Flibe barrier) (3) a=0.1

T generation rate in blanket 1,800kCi/day 1,800kCi/day 1,800kCi/day

T concentration in Flibe 5x10*wppm (1kPa) | 5x10*wppm (1kPa) ||5x10 wppm (10kPa)
In T recovery system 1,765kCi/day 1,766kCi/day 1,441kCi/day

T leak through line from blanket to TRS lkCi/day 1Ci/day 10kCi/day

T leak through secondary flow 34kCi/day 34kCi/day 340kCi/day

T Leak from heat exchanger 10Ci/day 10Ci/day 9kCi/day

T leak through line from HX to blanket 10Ci/day 10Ci/day 30Ci/day

T inventory in sus 316 8kCi/ton 8kCi/ton 30kCi/ton
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Eliber= i miAElnak)sclaH o875k Cizza= O

-ﬁb

Flibeh d=<Redox | EHeAi=dR

Flinak-H2 (D2) permeation experimental

apparatus

In Kyushyu Univ.(S.Fukada, M.Nishikawa)

a

Hydrogen penmeation rate [ molim z]

i

Eey Temp.
Q'.f
o 700°C %
slope=l -7 -~
O &00°C e L
P AR
& 500 LG LT
"'J JU _,JJ
JJJJ-’ _,."'J'ﬂ
.fﬁ JJ -P‘J
J-"J-_.-"JD -’_P,
-
1 1 IIIIllI | 1 IIIIIII 1 | Dol e L o I [ |
2 468 2z 468 2 468
10 10 10

Hydrogen pressure [Fa]

ECAHINSC D E SN TN DI

74 80

Flinak or Flibe

Ni

~ dip Be if Redox control is successful

Fig. 1 Assemble of Flinak(Flibe)/H, (T,) permeation pot system
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* Flibe~MBeiaf#iEEZERERT M
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o MMFEBE TFTrRJFHLNDFIibeNEEDEERETM
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>

Outlet HF concentration in He+H,+HF gas [ppm]

N

SRS

1000
800
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O XAHNEE

!

LR EREBR D —

Yurin=215ppm, 136245min (Runll)

- - - analysis

—— experiment

————
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BEODRE
(1E i EFlibeDFER .
(DB RLT-FlibeZ ANV -FRILIBEEERER.
@)MNRENIL—T ALV -BARRIETOEERE

(1) BEREBAFibeDFER f ooy e

<FIE> 1

(1) LiIFEBeF, & B & LAl -
(2)H FHARE HZﬁZ{‘Fﬁ LT High purity Flibe  ~f_,
BELTL S RBILWEERT B/\w [
(1) ARIBH AT HEE TR e s S
impurity Rasp off

Position Fe | Cr W Ni Cu Na Mg Al K Ca

LiF 14 2 <1 1 160 68 15 66 220

BeF, 25 7 <1 2 1800 | 210 12 | 4200 | 190

213 LiF+1/BBeF2 18 4 <1 1 710 | 120 14 | 1400 | 210

Purified Flibe 4 13 | <1 <1 <1 780 | 160 31 | 1900 | 200
S /30




(2) EFIEFlibeZ AL =84t O HF1EHER

REEOEIIZEH7EILICELD
BEBEHME 7 = 54 MAJILF-1(9Cr-2WDIE B SHERDERE

OB RE [SFFHRD SR E I EiRRE 1D 550°C

. SEM / EDX
O = aFRH 320035 H '_ |
OLICI-KCITHEMRICRE - WiEma M. EBANE JF1 = S
specimen
Ar Ny
| ' Fe |ty
SS316L tube
| 5 —  Flibe
Al Specimen Cr
x| W R
\ Crucible made of same N
| | material with specimen W ,'. !l‘. |

> REFeDFHA
> BEESIEHN1.7Tum (F91Z/hELY)
> FIZRELZWHARMEIZRGE
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(3) BAXRIL—TZRAL-EREER

o BERAIX.JILF-1, SS316L, SS304 (JL—FT#EIESS316L)
o 200ccMFlibeZ{EH,
o BIREER600°C, {KIREARS00°C EERRFE [ 2508FH]

SBRIL—TEZ0BL. L—ThIZHREL-EEBRF &
W—TEREDEBSNERET H5HHE

Flibe transfer line
Temperature v\ §
control unit r U

P Qil
@<=

BARRIV—T BT 5-DE
%ﬂbnj’; \“wJ DR

Globe bag |

Flibe ampul

SR N
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