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I. Toward any motion, Method & User Functions

Idea: structures not explicitly meshed but defined thanks to a
time-space dependent porosity.

&
b -
> < €DF

g -

Cell treatments depending on the solid position



I. Toward any motion, Method & User Functions

*  Geometric reconstruction of the wall
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I. Toward any motion, Method & User Functions

Fluid force computation

Contribution: pressure, friction, gravity

Example Po = P + I_G.V_PI

with pressure
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Displacement computation

Newmark Algorithm: To determine the displacement of the solid

depending on the fluid forces

Iterative algorithm: To correctly compute fluid forces and

displacement by iterations.
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I. Toward any motion, Method & User Functions

Single phase flow with NO MOTION

Channel Taylor-Green for IBM

Inclined Poiseuille Couette-flow

Single phase flow with MOTION

Cylinder with fluid velocity Comparison to ALE
Time and
Space
Dependent
Porosity

Constantly accelerated piston Cylinder suddenly stopped

Two-phase flow with NO MOTION

Flow around a square Bubble impact on a cylinder

Dam break over an obstacle

Two-phase flow with MOTION

Cylinder with mixture velocity Vane opening

Wave maker Fall on a free surface
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I. Toward any motion, Method & User Functions
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+ |14 Calculation environment
e ﬁ Mesh
+ e Calculation features
1™y Volume zones
-/ ** Boundary zones
E:1 Boundary conditions
|] Cathare Coupling
+ At Time settings
+ Ar Numerical parameters
7 = Postprocessing
+ '@ Calculation management
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Immersed Boundaries Method for Fluid-Structure Interaction

L Activate Inmersed Boundaries Method

Solid tracking method

(=) Explicit formula

MEDCoupling using a MED file

Solid objects

fsi_object_3 moving

Explicit formula:

Object properties.
density
Initial position
X
Y,

Z

Object name Object motion Interaction type

stiffness
Equilibrium position
Xe
Ye

Zg

Add Delete

damping

Initial velocity

/¥ Properties for each object #/

for (int i_ = 0; i_ = nc_fsi_object-=number; i_++) {

nc_fsi_object-=density[i_ ] = 214

nc_fsi object-=stiffness[i ] = 5.

nc_fsi_object-=damping[i_] = _,2

1

/% Eventually block some directions for the displacement -=

else if (iappel == 1) {

if (nc_poro_var-=algo_choice == NC_VAR_PORO_ALGO_CUT_CELLS) {

5.
93
Be -

4;

0

block and 1: free #*/

/¥ Example of solid position varying in time with a moving velocity #/

double ysol = 0.3 + 0.1 % t;

if (0,25 # xyz[0] # xyz[0] + (xyz[1l] - ysol) #* (xyz[l] - ysol) =< 0,02 * 0,02) {

/% We are inside the solid: ipenal = 1 */

t1penal = 1;

}
I
else if (lappel == 2} {

/% The solid velocity is set to 0.02 in the X-direction */

nc_poro_var-=poros_velocity[iel_][0]
nc_poro_var-=poros_velocity[iel ][1]
nc_poro_var-=poros_velocity[iel ] [Z]

else if (iappel == 3) {
/% Solid internal porosity #/
nc_poro_var-=solid_porosity[iel_]

No_ 15l U jeul->velldl 1Y
nc_fsi object-svelli ][1]
nc_fsi object-=velli_ | [2]

T
SEe

/% Initial acceleration */
nc_fsi object-=accli_ | [0]
nc_fsi object-=accli_ ] [1]
nc_fsi object-zacc[i_][2]
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Il. Applications in energy fields: solar,
hydraulic & nuclear




Il. Applications in energy fields: solar, hydraulic & nuclear
Design of a Heater for a Solar Plant

Parabolic Trough
loops
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Il. Applications in energy fields: solar, hydraulic & nuclear Baffles

Design of a Heater for a Solar Plant

Simulation tools: Coupling between syrthes (heated tubes) and NEPTUNE_CFD (fluid
and baffles with the method).

Objective: Design baffles to homogeneously heat up the fluid

Role of the method: Modify quickly the geometry with no re-meshing step
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- To see how to design with the module, come at
the Live Demo during the break !

Pelton Turbine
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Il. Applications in energy fields: solar, hydraulic & nuclear
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Two-phase flow induced vibration in SG tube bundiles.

Steam dryer

Swirl vane
separators

| Two-phase
cross-flow

Heat-exchanger
tube bundle

—— Cross-flow
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ll. Applications in energy fields: solar, hydraulic & nuclear
Two-phase flow induced vibration in SG tube bundiles.
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ll. Applications in energy fields: solar, hydraulic & nuclear
Two-phase flow induced vibration in SG tube bundiles.

Cylinder displacements (x5) - Time: 0.614 s
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Cylinder displacements (x5) - Time: 0.575s
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ll. Applications in energy fields: solar, hydraulic & nuclear
Two-phase flow induced vibration in SG tube bundiles.

Xrms/D
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Il. Applications in energy fields: solar, hydraulic & nuclear

Closure of a Valve in a Penstock pipe
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Il. Applications in energy fields: solar, hydraulic & nuclear

Closure of a Valve in a Penstock pipe
Outlet

P ] Amosphere .
Inlet ' i
Penstock pipe
Outlet
<'~eDF ,. - 7
“*%» Air valve in case of pressure drop



Il. Applications in energy fields: solar, hydraulic & nuclear

Time: 13.386599 s

Time: 13.386599 s
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Il. Applications in energy fields: solar, hydraulic & nuclear

Closure of a Valve in a Penstock pipe
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Analysis_Time = 4.6 = Time = 3.000

Other applications in
progress

Pelton Turbine
NCFD-IFS Simulation
time =047 s




- Live Demonstration during
the break !

E +~ Howtouseit?

THANKS
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