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A 2D square was placed into a flow of particles domnto determine the drag resistance over
it using the Moving Particle Semi-implicit methodroposed by S. Koshizuka and Y. Oka
[1,2]. After running and fitting the conventionadm break benchmark , the first approach of
the flow simulation was stable and successful.&Beynolds number of 1x1€he obtained
drag coefficient based on contributions of pressune friction forces was in good agreement
with data published, Cd= 2.2 [3] and even comparét traditional Fluid Mechanic text
books. Particles at the inlet were created if ndedeorder to maintain an uniform flow with
inflow velocity and particles who reached the adutteundary were simply deleted in the
similar way as done by Shibata and Koshuzika[4h&tbeless, the particle behaviour showed
unphysiscal pressure values on the domain and yeedtuctuations, which had been
improved with the aid of the formulation of a higburce term, HS, on the right hand side of
the Poisson Pressure Equation and the discretizafithe Laplacian term using a high order
formulation, HL, as proposed by Khayyer and Goto}6,[7]. Hence, results were more fitted
to the physical behaviour. Currently, a 3D impletaéion is carried out in order to obtain
results in a similar way to those obtained in 2efisions, based on the models proposed by
Khayyer and Gotoh [8]

REFERENCES

[1] S. Koshizuka and Y. Oka. Moving Particel Semi-IropliMethod for Fragmentation of
Incompressible FluidNuclear Science and Engineering, Vol. 123 pp. 421434, 1996.

[2] S. Koshizuka, A. Nobe and Y. Oka. Numerical Anadysf Breaking Waves Using the
Moving Particle Semi-Implicit Methodnternational Journal for Numerical Methods in
Fluids. Vol. 26, pp. 75769, 1998.

[3] V. Venugopal, K.S. Varyani and N.D.P. Barltrop. W&arce coefficient for horizontally
submerged rectangular cylinde@cean Engineering. Vol. 33, pp. 16691704, 2006.

[4] K. Shibata and S. Koshizuka, Numerical Analysissbipping water impact on a deck
using a particle metho@cean Engineering. Vol. 34, pp. 585593, 2007.

[5] A. Khayyer and H. Gotoh, Modified Moving Particleer8i-Implicit Methods for the
prediction of 2D wave impact presufgoastal Engineering. Vol. 56, pp. 419-440, 2009.

[6] A. Khayyer and H. Gotoh. A higher order Laplaciandé@l for Enhancement of Pressure



Carlos A. Pérez-G and Manuel J. Garcia.

Calculation by the MPS metho8lpplied Ocean Research. Vol. 32, pp. 124131, 2010.

[71 A. Khayyer and H. Gotoh. Enhancement of Stabilityd @Accuracy of the Moving
Particle Semi-implicit Method. Journal of Compuati Physics, Vol. 230, pp.
3093-3118, 2011.

[8] A. Khayyer and H. Gotoh, A 3D higher order Laplaciamodel for enhancement and
stabilization of pressure calculation in 3D MPSdmhssimulations.Applied Ocean

Research. Vol. 37, pp. 126-126, 2012.



