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Background

- Lorenz force: Fi=coB*U X h’
- Inertial force: Fy= pUU/h X h?
- Viscous force: F,, = U/h> X b3
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FIG. Temperature contour plots, ) 10" Re,=14000 10°

red(85% of wall temperature), blue(inflow temperature) Bulk Reynolds nhumber, Re,

DNS database

*Liquid metal (Li, LiPb) O Experimental database (Jupiter I1)

Low-Pr fluid, high-MHD pressure loss and heat efficiency

* Molten salt (FLiBe) Plasma

High-Pr fluid, low-MHD pressure loss and heat transfer .
First wall

Hartmann number

20 ' I ' I ' I ' I ' I ' I ' I
1-2) Design condition (Re & Ha) of liquid coolant O hybrid mpi(Tohoku Univ.) : 6.0TFLOPS@256CPUS SX-9
— 15 ™ flat mpi(ES2) "1 Tohoku Univ.
Molt It 78! - B 8B hybrid mpi(ES2) e e ~
108 0] enlsa % i ::::_—-____—;_—— ] (Rmax/RreaI —23%)
o TURBULENT ] i e T 1
] Low | — 10F e —
107 9 = I
"—'8 id metal b I % 1 14.8TFLOPS
5 10° @ & o B T 1
- ® & St 1 @1024CPUs SX-9E JAMSTEC
3 105 e - ,‘,,Q';”"/ ] —1A0
.E ¢ Xm M@ O:-.E‘]"' | | 1 1 1 1 1 ] (Rmax/RreaI =14%)
[ s B B o 0 128 256 384 512 640 768 896 1024
| | e 10° :J’:r"fl:;*”f':;ﬁfﬁ;:- E E E %‘ DT Ta
) | 107 HCH_:TF:ER'TBM—AL----:‘LE-:"-;-
." - | i 1 GE 3
10" +—rrmt—rrrm— D T
_ 10 10? 10° 10# 10°
ﬂ KOH solution ﬁ
(Pr=5.25)

H 0 FIG. Re and Ha under design condition g L e~ W -
Ha=0 | MHD; Ha=32 L=6400
m 1) Re,.=1000, Ha=0 Z -4(black)< u*<4(white)

FIG. Temperature contour plots, red(85% of wall Ha=48
temperature), blue(inflow temperature)

*Molten salt (FLiBe) «<—Present target

Re: 10%-10°, Ha< 102, Pr>>1, Nu(Heat transfer) data were obtained by
Jupiter Il

* Liquid metal (Li, LiPb)

Re: 10%-10°, Ha:10%, Pr<<1, Nu data by TITAN (maybe in the future)
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