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Smoothed Particle Hydrodynamics (SPH)
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e (overning equations
O Lagrangian Incompressible Navier-Stokes

O Prediction-correction algorithm
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Solid BC Developments mec
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Solid BC Developments mec
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Solid walls, no-slip condition

O Image particle
= Velocity treatment

dpc
f =max |\ Pmax 1 +—— Ur — Upc = .B(uf - uwall)
dy
Image BC Linear (B =0 or 1)
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Solid BC Results

O Re=1000,L/130
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Solid BC Results

O Re = 3200; L/ZOO
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Open BC Developments mec
e Periodic
O Constant Driving Force
* Plane channel FocM (1)

O Relaxed Driving Force (RDF)
* Fisdriving force

= M is flow rate M,
. . . Fetl = Fkll ——1]y+ 1| (2)
= v isrelaxation coefficient
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e

e Inlet/outlet

— Periodic BC simulations

— Buffer creation
e Compact support size
e Qutlet particle penetration
e P from closest layer

u,,. Orlanski (1976) traveling
wave (FV)
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Open BC Developments mec

e

e Inlet/outlet

— Periodic BC simulations

— Buffer creation
e Compact support size
e Qutlet particle penetration
e P from closest layer

e frozen uonce fluid — outlet
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Inflow/Outflow Results

O Flow over square obstacle in channel
* B=1/8, Re=100
= Modified Shifting algorithm
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Inflow/Outflow Results

O Flow over square obstacle in channel
* B=1/8, Re=100
= Modified Shifting algorithm
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Inflow/Outtlow Results mec

L

—
[ S=====

0 Flow over square obstacle in channel
* B=1/8, Re =200
= Modified Shifting algorithm
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Inflow/Outtlow Results mec

v

0 Flow over square obstacle in channel
* B=1/8, Re =200
= Modified Shifting algorithm
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Inflow/Outflow Results

O Flow over square obstacle in channel
n ﬁ =1
= Modified Shifting algorithm

4

a)Re, = 166.7

YA
N

b) Re, = 200

YA
N

YA

0 5 4 6 § 10 12 416 18 20
XA

U

TECNICO
LISBOA

14



i gy
Inflow/Outflow Results \=mec

O Flow over square obstacle in channel
n ﬁ =1
= Modified Shifting algorithm

15



Instabilities

e Particle shifting
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Instabilities \dmEeC

e Particle shifting
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Solid BC Developments

e Complex solid boundaries
O Tessellation
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e Complex solid boundaries
O Tessellation
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Complex solid boundaries \dmec

O Impulsive motion of a thin plate
" Re=20
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Complex solid boundaries idIMEC

O Sedimentation of an ellipse
= y=2.0
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Complex solid boundaries

O Plunging Airfoil (NACA0012)
" k=12.3,h=0.12
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Complex solid boundaries & Adaptive

e Circular object
O Re=100
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Complex solid boundaries

O Plunging Airfoil (NACA0012)

" k=12.3,h=0.12
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