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Abstract

A spallation target system is a key component to be developed for an accelerator driven system (ADS).
It is known that a 15~25 MW spallation target is required for a practical ADS. The design of a 20 MW
spallation target is very challenging because more than 60% of the beam power is deposited as heat in a
small volume of the target system. In the present work, a numerical design study was performed to obtain
the optimal design parameters for a 20 MW spallation target for a 1000 MWy, ADS. Especialy, an injection
tube was proposed for the reduction of the LBE flow rate at the target channel. The results of the present
study show that a 30 cm wide proton beam with a uniform beam distribution should be adopted for the
spallation target of a 20 MW power. When a simple LBE injection tube is employed, the LBE flow rate

could be reduced by afactor of 2 without reducing the maximum allowable beam current.
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1. Conception of the HY PER and Target system
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2. Outline of the target system
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1. Material data used for calculations

Density (10180.8kg/m?)
. 0 Thermal Conductivity (14.2W/m-K)
Pb-Bi (450°C) Thermal Expansion Coefficient (1.2x10 K™%)
Viscosity (1.39E-3kg/m-s)

Density (7580kg/m®)
Thermal Conductivity (30W/m:-K)
9Cr-2WVTa (500°C) Thermal Expansion Coefficient (1.23x10° K™
Young's Modulus (181GPa)
Poisson Ratio (0.29)
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3. The Computational domain and boundary conditions
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2. The heat generation coefficient of each beam current density functions

Window Diameter = 35cm
Layer . .
Parabolic (Cx10%) Uniform, C
Window 2.18 318
0<z<2cm 2.56 35.3
2<z<4 2.52 335
4<z<6 2.39 31.9
6<z<8 2.24 29.3
8<z<10 2.07 27.0
10<z<20 1.56 20.2
20<z<30 0.90 116
30<z<40 0.49 6.5
40<z<50 0.26 37
50<z<60 0.13 15
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4. Heat generation rate per unit proton beam current
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5. Temperature distribution of the wetted surface at the beam window
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6. The temperature distributions of the wetted surface of the beam window with or without the

injection tube
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7. The velocity distributions of the target system with or without injection tube
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8. The peak temperatures and maximum velocities of the target system with injection tube height

variation
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9. Velocity profiles above 10cm from bottom of the beam window
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10. The peak temperatures and maximum LBE inlet velocities of the target system with injection

tube height variation
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