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Assessment of Cooling Performance of a Diffuse Plate in HYPER Target
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Abstract

Major difficulties are caused by cooling problems of the beam window of the spallation target
in designing of 1000 MWth HYPER (HYbrid Power Extraction Reactor). Numerical studies to
improve the cooling capability of the window are on the way. In the present work, numerical
analysis has been performed to assess the cooling performance of a diffuse plate in HYPER target
conditions. The fluid dynamics code CFX 4 was used for the analysis. Heat depositions in the
window and the target were calculated by the LAHEAT code systems and used as input data of the
CFX 4 code. The diffuse plate was modeled as a porous media having three porosities. The
analysis was performed for various design parameters (the porosity, the thickness of a diffuse plate,
the distance between the plate and the window). The results of CFX 4 show that ~10°C of the



reduction of the maximum window temperature, which is not enough for the HYPER design, can
be obtained with a diffuse plate. Therefore, another methods such as an introduction of a bypass
injection have to be considered to improve the window cooling.
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