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A numerical study of Hg-target for design.

oooo®o0oo0o®oooo®

GOTO Norikazu, IMAI Ryuta, ARAKAWA Chuichi

0000000000000 00000000MO000000o00g 2-2-54

JAERI(CCSE),2-2-54 nakameguro neguro-ku Tokyo

00000000 oooog 7-3-1
Univ. of Tokyo, 7-3-1 honngo bunkyo-ku Tokyo

Japan atomic energy research institute (JAERI) is promoting to construct the liquid metal target as a neutron source of
neutron scattering experiment facility. The liquid metal target is planed to receive MW class proton pulse beam. We
have to know about presser wave propagation phenomena to design the target keeping safe. But we have no
experimental data about such a high energy one. So, we have carried out numerical simulation. The code we adopt is
a commercial code, STAR-CD. Consequently we obtain transient presser distribution data in compressible liquid
after one pulse is absorbed. The data indicate possibility of generation of cavitation as propagating presser wave.
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Fig.1 A cross section of the cross flow type target
container
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O Fig.2 Concept of pulsed proton beam and pressure
wave
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00 Fig.4 Cells used to calculate.

gbooboboobooboobooboobobobobooobooon
gbobobooboobboboboboboooboooboon
oooo0oooDobD Tat 0ODOOOO0ODOOOODOOOOO
gobobobobooooooon

v (T, P)= V(T’O)g —C(T) 1nE(B(T) ¥ P)B (T)%

v(r,0)=alT +b
B(T)=B,T +B,
c(r)=c,r+c¢,
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a = 2.695e-3 cm®/(mol )

b = 14.754 cm*/mol

Cy=4.349¢-5 O

C,= 2.084e-2

B,=7.586e-4 kbar/O

B,=4.811 kbar

2300000
goboooboboooobooooobbooobobooooo

gboboboobooooobobobobooboooboonoo

gbobobooboob1ooobooboboboooboooon
O s000b0obooboobooobooboobobobonogon
00 13474Kgm®)0 0000000000000
0.001539[Pals]0D 00 00ODOOOOOOOOODOODOO
OFegbhO0O00DOOODDOOODOOOOODOOODO

Fighb OODOOOOOOODOODODOOODDOOODOOOOO
gboboooooboobobobobooooobooon

266 W/cc
250 Proton beam

3GeV,1 MW

Energy deposition in target

0 200 400 600 800 1000
Distance from the window, z (mm)

O Fig.5 Distribution of heat source
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Fig.11 Pressure distribution(0.13ms)

Fig.12 Pressure distribution(0.15ms)

Fig.13 Pressure distribution(0.19ms)
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