NATIONAL INSTITUTE FOR COMPUTATIONAL SCIENCES THEUN IVERSI I I Of

NICS  [:NNESSEE

OAK
RIDGE

A

Computatlonal
Sciences

LS

Joint Institute for
Computational Sciences

Vascular Fluid Structure Simulation

KNOXVILLE National Laboratory

Au Yeung, Tak Shing, Ilvan (The Chinese University of Hong Kong)

Mentor: Kwali L. Wong (University of Tennessee)
‘ 9 r v . . .
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vascular system is an important component for the Parallel Interoperable Computational Mechanics U g on PICMSS and compare with result of 1D serial code
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» Evaluates the stability of implemented solvers to handle
fluid structure interaction problems
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* Use DIEL to solve coupled equations
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4.Update radial velocity at vessel wall To solve Structure Equations : . Benchmark result of 1D vessel wall Ay
5.t=t+ At 1. Use continuous Galerkin finite element method ° Cmq RO i f'“b”wu
6.Continue from Step 1 2. Use Newmark method to solve system of second order — —_— £y = (61‘:
PDE P A A A A '
Parallel Computing, DIEL -Newmark Method SIS S S
This method involves equations of the form: e 7 e ————
darter, or starf _ _ M) “ [1] A. Quarteroni, M. Tuveri, A. Veneziani, Computational
N P.ara”elllnteroperable ComPUtauonaI MeChan|CS [‘!J{ 6‘ } + (' { } —— [K {})} — ol N .21: . vascular fluid dynamics: prob|ems’ mode|s’ and
Simulation System (PICMSS) P methods”,Comput Visual Sci, vol. 2, pp. 163-197, 2000.
. Each responsible for several rows of grid The solution of this equation for the Newmark S N SN S S S M |
. 1cm diameter x 6¢cm length Method is : [2] J. T. Ottesen, M. S. Olufsen, J. K. Larsen, Applied
« Benchmark result of fluid equations Mathematical Models in Human Physiology(Siam
5t 52 &n Monographs on Mathematical Modeling and
| | | ([M] + EIC: [K Hea o2 | . Computation), SIAM, 2004.
- : : 2, 2 g2
orgnal  Execton I . I lg;dé;M ﬁml e procesi L = [Flay1 — C]({g;’ b + ;{gtn — [K1{{n}e ~ Jt{g?}n + J't {ng} ) Ackn owledgements
- u - e B ('5‘:) 6 3%y F*n : TnT] Cicular Duct, Hex Mesn
| Nodal Viansing Paralle pl {,)}“ 1 {,3}" 51{ { P } {852 nels K Re = 100, PICMSS Solution | | | |
e - an n ,53 3),, &n i g The project is conducted under the _Computatlonal Science
e {1 = {5+ S UGE I+ {5z 1) LR | TN for Undergraduate Research Experiences (CSURE) REU
: ) ETEN LA, project and is supported by the Joint Institute for
o E:] . e i Y Computational Sciences, founded by the Chinese University
B ey LT of Hong Kong(CUHK), the University of Tennessee at

Knoxville (UTK) and Oak Ridge National Laboratory
(ORNL).



