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Abstract : The main purpose of this study is to investigate the feasibility of using FPGA (Field Programmable Gate Arrays)
chips as alternatives for the conventional CPUs to accelerate the numerical solution of the Laplace equation. FPGA is an
integrated circuit that contains an array of logic blocks, and its architecture can be reprogrammed and reconfigured after
manufacturing.  Complex circuits  for  various applications can be designed and implemented using FPGA hardware.  The
reconfigurable hardware used in this paper is an SoC (System on a Chip) FPGA type that integrates both microprocessor and
FPGA architectures into a single device. In the present study the Laplace equation is implemented and solved numerically on
both reconfigurable hardware and CPU. The precision of results and speedups of the calculations are compared together. The
computational process on FPGA, is up to 20 times faster than a conventional CPU, with the same data precision. An analytical
solution is used to validate the results.
Keywords : accelerating numerical solutions, CFD, FPGA, hardware definition language, numerical solutions, reconfigurable
hardware
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