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Tém tit

Phén tich ing xir twong tac ran-luu chéat (FSI) 1a mot bai toan ludn thu hit dwoc sy quan tim ciia nhiéu
nha nghién ctru nham giai quyét cac hién tuong vat 1y phire tap xay ra khi c6 su twong tac giita mién rén va mién
luu chat. Bai bao nay nham phan tich tng xir ctia vat thé rén bién dang nho chiu tac dung cta luu chit Newton
khong nén bang hé phuong trinh Navier-Stokes trong mién hinh hoc hai chiéu (2D). Trong d6 mién rén duogc giai
xap xi bang phuong phap phan tir hitu han tron dya trén canh ciia phan tir tam giac ba nut (ES-FEM-T3), con
mién luu chat duoc giai xap xi bang phuong phap phan tir hitu han hdn hop tam giac P2P1 (sau nat cho bién van
tdc va ba nit cho bién ap suit). Mién rdn va mién luu chat duoc roi rac mot cach doc 1ap va do do6 nut trén bién
tuong tac gitra mién ran va mién luu chat khong can phai tring nhau. Lyc tir mién luu chét tac dung 1én mién ran
trén bién tuong tac s& duoc xap xi thanh mot ham da thie trudce khi duge bién doi thanh lyc tic dung tai nut 1én
mién ran. Céac vi du sb trong bai bao dwoc mé phong va phan tich bing ngdn ngit 1ap trinh Matlab va dugc so

sanh, kiém chung véi cac két qua cua phdn mém COMSOL va ANSYS.

ANALYZING THE BEHAVIOR OF STRUCTURE UNDER THE EFFECT OF FLUID USING
AN EDGE-BASED SMOOTHED FINITE ELEMENT METHOD (ES-FEM)

Abstract

Analyzing the behavior of the Fluid-Structure Interaction (FSI) is the problem which attracted the
attention of many researchers about solving the complex physical phenomena due to the interaction of structure
and fluid. This paper aims to analyze the behavior of small deformation of structure under the effect of the
incompressible Newtonian fluid flow in two dimensions governed by the Navier-Stokes equations (2D). The
structure is approximated to an edge-based smoothed finite element method using linear triangular element (ES-
FEM-T3), the fluid is approximated to the mixed finite element method using triangular element P2P1 (six
velocity nodes and three pressure nodes). The structure and fluid are discretised independently of each other, so
the nodes at structure-fluid interface can be divided non-overlapping. The fluid forces at structure-fluid interface
are transfered to the structure and approximated to polynomial function. These examples in this paper are
simulated and analyzed by the Matlab programming language, the results of these examples are compared and
verified with the results of COMSOL and ANSYS software.
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