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This research developed a large-scale two-phase flow code JUPITER-AMR on
GPU supercomputers. The block-AMR method is essential for high performance GPU computation and
efficient solutions of the nuclear reactor which is composed of complicated structures. In addition,
we successfully implemented a conjugate gradient method with a state-of-the-art multigrid
preconditioner (MG-CG) on the block-AMR framework. We performed gas-liquid two-phase fluid
simulations for a bundle system. Compared to the Cartesian grid version of JUPITER, the JUPITER-AMR
realized a 0.5 mm grid resolution, which is twice as high as that of JUPITER, and reproduces the
experimental results with high accuracy.
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