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Abstract

Aiming at the extinguishing phenomenon of the candle behind the bottle, the studied fluid air is
regarded as an incompressible fluid, and the Navier-Stokes equation of two-dimensional incom-
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pressible viscous flow is introduced. The simulation model of the flow around a cylinder is con-
structed by using COMSOL Multiphysics software, and the factors affecting the extinguishment of
the candle behind the bottle are discussed. The numerical simulation of the flow model around a
cylinder is carried out under the different influence factors of Reynolds number, candle position
and obstacle shape, and the three-dimensional simulation model of the flow around the cylinder is
given.
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Figure 1. Meshing situation around the cylinder
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Figure 2. U =0.04 m/s, Re = 20 velocity field
2.U =0.04 m/s, Re = 20 iRE 7
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Figure 3. U = 0.4 m/s, Re = 200 velocity field
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Figure 4. U = 0.8 m/s, Re = 800 velocity field
[El 4. U = 0.8 m/s, Re = 800 iR & 1%
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Figure 5. D = 1 cm velocity field
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Figure 6. D = 2 cm velocity field
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Figure 7. D = 3 cm velocity field
7.D=3cmiREH
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Figure 8. Medium for air
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Figure 9. Medium for water
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Figure 10. Medium for vegetable oil
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Figure 11. Velocity field when the obstacle is a flat plate
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Figure 12. Velocity field after local amplification
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Figure 13. The direction of flow field around cylinder speed figure
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Figure 14. The three-dimensional flow around cylinder flow field in different time
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