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® The objective of this study was to obtain the development direction of
nigh-power metal targets. To achieve this, a target model was secured by
performing target modeling that replicated the shape of stationary
tungsten targets in Spallation Neutron Source(SNS)

* Tantalum-clad Tungsten Target

® The fixed tungsten target modeling was designed based on the 8.6 cm *
3.5 cm proton beam

® The target is a cuboidal piece of tungsten, with a tantalum cladding to
prevent corrosion due to direct contact with the coolant
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Color Part Material
- Plate (Target) = Tungsten(W)
Clad (Target) @ Tantalum(Ta)
Shroud 316L
Window 316L
Coolant(Target) Water(lig.)
Coolant(Shroud)  Water(lig.)

® The coolant flows horizontally across each target from three supply

channels on one side to a single outlet channel on the opposite side

® The coolant flows independently of each other in two separate areas, one
to cool the target and the other to cool the shroud —
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1.5 mm flow channels
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® The target was designed with a proton beam power of 500 kW and 1.3
GeV

® The heat load due to the proton beam can be calculated using MCNP&6,
and it Is used as the thermal boundary condition

® A single-phase analysis was conducted using the turbulent model (k-w)
with a reference water pressure of 3.5 bar

® Initial cooling water temperature of 43 °C was used. And water flow rate
entering between the 19 target was 13.564 kg/s(215 gpm)

* Thermal-hydraulic Analysis

Temperature
Contour 1

I 160.9
149.1

- 137.3
- 125.5
113.7

101.9
90.1

54 .8
43.0 TSy
[C]
{1 —*— Midplane
Velocit 1 —¢— Surface (Top)
Streamline 1 160 4 [—*— Surface (Left) *
18.0 1—e— Surface (Right) /
I N I et 7 . 5 M /S 1—e— Surface (Front)
162 os== ! . d
o — ~ 0] Surface (Rear) / Ne—"
P f',./l_.j"a \ Se== W Z : 0/ /0\ \
| A A\ = 120 o /
i N\ R e -] ] 2 2 /
10.8 W \ ~o—*
= H 1% ’/T’/ ‘/
N
5.0 B 100] N AN
7.2 o / N
- 1 .
54 — & 80 -’"V\/ PR \A—A\/\ A A[hlo<:_/§
36 — I / T—
-0~
18 ¢ /Q‘Q/ /’\
60 - gt <
00 _ﬁ‘:‘:‘:‘ftfix’,0~./0—j——’7‘*‘—_ p—- \&
[m s".-1] [*-0-0-00 o Ne—0—0—0" *
0.00 0.05 0.10 0.15 0.20 0.25 0.30
Length (m)

* Thermal-structural Analysis

R: Static Structural - Mo Sep., All Hexa(Fine2) Mesh
¥ Axis - Directional Deformation - End Time

N: Static Structural - No Sep., All Hexa(Fine1) Mesh
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Equivalent {von-Mises) Stress

® X-axis Max
Deformation : -0.08 mm

® Z-axis Max
Deformation : 0.08 mm

® |t was confirmed to
exceed the yield stress
of SS316L at 254.9 MPa
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