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B ABSTRACT

ABSTRACT

Flow around square cylinders is one of the notestsic problems in fluid
mechanics. Although the structure of square cylinder is relatively simple, many
complex flow phenomena such as separation flow and eddy current occur when
flow pad square cylinders. Accurate simulation of these phenomena hasalwa
been the subjectf @omputational Fluid Dynamic<FD). At the same time,
the flow around thequare i common problem imarine engineeringThe
flow through the pillas of the offshore platform can be simplified as the flow
around thesquarecylinders The systematic study of flow around square
cylindershas great engineering significance and academic value.

In paperthe boundary conditions of inlet and outlet are developeati®n
ML ParticleeSJTU solver based on Moving Particlemiimplicite Method
(MPS). And the solvetis used to simulate theoflv around a single square
cylinder, two squars place in a rovand twosquars place sideby-side

First of all, Poiseuille flow was simulatednd compared with analytical
solutions,to verify the reliability of the solveand boundary condition. Then,
the flow around a square cylinder with different Reynolds numbers was
simulated.The influence of Reynolds number on the foofe¢he squareand
the flow pattern was analyzell is foundthat with the increase of Reynolds
number, the flow around tregjuarechanges from steady to unsteadgdthe
force acting on the square first increases and then decreases.

Then, the flow around the tandem tweguareswas simulated The
simulated Reynoldaumbers were 40 and 200, respectively, and the spacing
ratio was 26. The influence of spacing ratio on flow around tandgomaress
analyzedby lift and dragcoefficient, surface average pressure coefficient of
squarsand flow field. It is found that hen the Reynolds number is 4ldie to
the shielding effect of the upstream square, the resistance of the downstream
square is less than that fddw pastthe single squardVith the increase of
spacing ratio, there are altogether four flow patterns around the flow, from only
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one pair of vortices between two squares to two pairs of adjacent vortices, then
to two pairs of separated vortices, and finally to only one pair atesriVhen
the Reynolds number is 200, the Strouhal number ofujpgtream and
downstream squamdways remains the sankhe flowpatternscan be divided
into two types, and the change of the flow type will lead to the sudden change
of the force on the denstream squareylinder.

Finally, the flow around parallel squacglinders was simulated, and the
Reynolds number iglso40 and 200, and the spacing ratiasbetween 1.2 and
5. The influence of spacing ratio on flow pattern, force and vortex stripping
frequency of parallel square is analyzed and compared with that of single
square. The results show tldien square columns are placed side by side, the
averagdift force on square is not zero, and the resistance acting on square is
greater than that on single square colunkish the increase of spacing ratio,
the flow patternsvill havedifferent types.

KEY WORDS: MPS flow past square cylinders, low Reynoldsmbers
MLParticle SJTU solver
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