Numerical simulation of flow around three circular
cylinders using pixel data and fictitious domain
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Abstract. In this report we propose a numerical method using pixels in a digital image
and show a numerical simulation for an incompressible viscous flow around three circular
cylinders. The characteristic we present here combines the digital image, the fictitious
domain and the finite difference method. Since the digital image consists of so many pixels
and each of pixels forms a small square, the finite difference method under the regular mesh
is applied to Navier-Stokes equations in complex shaped domains. Hence the numerical
algorithm is easily constructed and it will be widely applied to various problems in the
environmental mathematics.
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Fig.1. The domain of analysis.
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Fig.2. The image expanded partly.
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Fig. 3. The relation between grid point and pixel.
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Fig.4. The decision on the domain by the formula (2.1).
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Fig.5. The result of numerical computation with the stream line by time step.
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Fig.6. The domain of analysis
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Fig.7. The result of numerical computation with the stream line (step=10,000,t=10).
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