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Abstract — A research for transmutation reactor is in progress to transmute high radioactive isotopes into
low radioactive ones. In this study, thermal-hydraulic and structural analysis was performed to design liquid
metal target system that would be used in subcritical transmutation reactor. Diffuse plate installation was con-
sidered to enhance cooling of window. And thermal-structural analysis of window was performed varying
window thickness, beam power, and coolant flow rate to determine target system design values. It is ensured

that maximum window temperature and stress would be acceptable in the design condition.
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Parameters Values
Target material Pb-Bi
Active target height Im
Target diameter 50 cm
Inlet flow rate 0.1 m*/sec
Inlet coolant temperature 613K
Zone 1 0.64
Diffuse’ plate porosity Zone 2 042
Zone 3 0.20
Distance between diffuse
. 8 mm
plate and window
Window material 9Cr-2WVTa
Window diameter 30 cm
Window minimum thickness 1 mm
Beam profile Parabolic
Beam diameter 10 cm
Beam power 1 GeV, 6.78 mA
Max. window temperature 804 K
Max. window von-mises stress 178 MPa
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