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* Introduction and Problem description
* Mesh
» Setup for Single Phase

— Models

— Materials
— Boundary Conditions

» Setup for Discrete Phase Model
— Models
— Materials
— Boundary Conditions

» Solver Settings
* Post processing
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Introduction and Problem Description

Customer Training Material

* Process Gas and Liquid Droplets come into a Reactor

* We will use the Discrete Phase Model (DPM) to track the Liquid
Droplets

* For the process, it is important that only small droplets come into the
Reaction Zone, to avoid blockage in the catalyst

* If droplets hit the Reactor Wall, they run down — So, it is not
necessary to treat them as droplets after hitting the wall

— Larger droplets will be removed with this logic and only smaller droplets
will stay in the domain and pass through to the outlet which is the inlet to
the reaction zone.

* The problem is treated as isothermal.
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Mesh

Customer Training Material

Pipe Walli

Symmetry

Inlet:
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Start-up and Mesh Modification ST e

* Launch FLUENT running Double Precision

C:FLUENT FLUENT [3d, dp, pbnm
We Wl” Convert the Tetrahedral elements to File [Mesh] Define Solve Adapt Surface Display Report  Parallel  Viev
Polyhedral elements to reduce the total cell e pAMNR-H | :
count (so the simulation will proceed more Pim’ T
quickly). Since polyhedral cells are less ey cenverts»ﬂw>
diffusive than the original tetrahedral cells, o e > [
this should not reduce the overall accuracy. vy Zone .
Dy Replace...
Re
Solut Beorder » Acoustic Signals. ..
. Sol
- Take the option (see Image): o sl
g ranslate...
— Mesh > Polyhedra > Convert Domain || & Fou.
Res Smooth/Swap...
Elr Recorded Mesh Operations...

The cell count is reduced to 45,000 from the || zeort
previous 101,000

- Re-display the mesh to see the effect
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Setup Single Phase (1)

Customer Training Material

 General-

* Enable gravity: -9.81 m/s? in y direction =
H . . C:FLUENT FLUENT [3d, dp, pbns, rke] [
to InC|Ude the effeCt Of graVItatlonal File Mesh Define 5clve Adapt S5Surface Display Report Parallel  Vie
force on the droplets

Problem Setup Models
General Models

Materials

Phazes
® M Od e Is Ceﬁi?eosne Condih’ons<

Boundary Conditions

RadiauorT Luy

Heat Exchanger - Off
Spedes - Off
Discrete Phase - On
Solidification & Melting - Off
Aroustics - Off

Mesh Interfaces

— Turbulent Flow (Re~400,000%) Oamced
- Enable the Realizable k-epsilon Model

- with Enhanced Wall Treatment = |
(@) k-epsilon (2 eqn)

Transition k-+l-omega (3 eqn)
'::: T T S () TR Prandt Number | 2
() Reynolds Stress (7 eqn)

(7) Scale-Adaptive Simulation (SAS)

H 1
 Materials
() Large Eddy Simulation (LES)

\ﬁSCOU_S Mo‘c‘:lel

Mode Model Constants

TKE Prandt! Number
1

1.2

-epsilon Model et
-
. ® dard User-Defined Functions
Process Gas assumed to be Air —
(@) Realizable lnanE v]
ear-Wall Treatment Prandtl Numbers

() Standard Wall Functions TKE Prandt Number

1) Non-Equilibrium Wall Furs

< @) Enhanced Wall Treatment [none ']
nctions TDR. Prandtl Number

none -]

Enhanced Wall Treatment Options
. .
*Assuming process gas as air @STP, Re=1.225*15*0.4/1.7894E-5 = 410,752 e :

Options
[C] Full Buoyancy Effects

Cancel Help
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Setup Single Phase (2)

NANSYS

- Boundary Conditions

— Define the “Inlet” boundary:
« Type: Velocity Inlet
* Velocity: 15 m/s
» Turbulent Intensity: 3 %
* Hydraulic Diameter: 0.4

Velocity Inlet

Zone Name
| inlet

Momentum ITherrnaIl Radiaﬁonl Speciesl DPM I Multiphasei uDs |

velocity Specification Method [Magnimde, Normal to Boundary v]

Reference Frame [Absolute v]

Velocity Magnitude (m/s) | 15 ] ’consmnt v]
Supersonic/Initial Gauge Pressure (pascal) '0 7 ’consmnt vl

Turbulence

Specification Method [I.nhensity and Hydraulic Diameter vl

Turbulent Intensity (%) ’3—

Hydraulic Diameter (m) gq

[oc ) [Conel] [ ]

ANSYS, Inc. Proprietary

Customer Training Material

EE:FLUENT FLUENT [3d, dp, pbns, rke]

File Mesh Define Solve Adapt Surface

Display Report  Parallel  Vie

E-d-@OEraa s nnE-o-|

Problem Setup
General
Models
Materials
Phases
Cell Zone Conditions
Mesh Interfaces
Dynamic Mesh
Reference VYalues
Solution

Solution Methods
Solution Controls
Maonitors
Selution Initialization
Calculation Activities
Run Calculation

Results
Graphics and Animations
Plots
Reports

Boundary Conditions

Zone

int_pipe

interior-part_2-fluid

outlet

symmetry:xyplane

wall

wall_pipe-part_2-fluid
wall_pipe-part_2-fluid-shadow
wall_pipe-part_2-fluid. 1

Phase Type D
[ Edit... ] [ Copy... ”Proﬁles... ]

[ Parameters... ] [Dperating Conditions... ]

Display Mesh... | | Periodic Conditions. ..

[ Highlight Zone

Release 13.0
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Setup Single Phase (3)

NANSYS

* Boundary Conditions

— Define the “Outlet” Boundary:
* Type: Pressure Outlet
» Gauge Pressure: 0 Pa
« Backflow Turbulent Intensity: 3 %
» Backflow Turbulent Viscosity Ratio: 10

B pressure Qutlet

Zone Name
|ouﬂet

Momentum |Therrna|! Radiaﬁon! Species! DPM I Multiphasel ups I

Gauge Pressure (pascal) lg— [consiant

Backflow Direction Spedfication Method [Normal to Boundary

[ radial Equilibrium Pressure Distribution
|:| Average Pressure Specification

[] Target Mass Flow Rate

Turbulence

Spedfication Method | 1ntensity and Viscosity Ratio

5

Backfiow Turbulent Intensity (%) [ 3
Backflow Turbulent Viscosity Ratio [ 15

[ Ok ] [Cancel] [Help]

ANSYS, Inc. Proprietary

Customer Training Material

T — T —
T |

File Mesh Define Solve Adapt Surface Display Report Parallel  Vie

E-d-@me[[EraQa s @A NE-0-|

Problem Setup
General
Models
Materials
Phases
Cell Zone Conditions
Mesh Interfaces
Diyniamic Mesh
Reference Values
Solution

Solution Methods
Solution Controls
Monitors

Solution Initialization
Calculation Activities
Run Calculation

Results

Graphics and Animations
Plots
Reports

Boundary Conditions

Zone

int_pipe

interior-part_2-fluid

outlet

symmetry:xyplane

wall

wall_pipe-part_2-fluid
wall_pipe-part_2-fluid-shadow
wall_pipe-part_2-fluid. 1

Fhase Type D
[ Edit.... ] [ Copy... ][Proﬁles... ]

[ Parameters... ] [Dperah'ng Condit’ons...]

Display Mesh... | | Periodic Conditions...

[~ ] Highlight Zone

Release 13.0
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Setup Discrete Phase Model (1)

Customer Training Material

The Discrete Phase Model tracks the motion of individual (discrete)
particles. Note that the same principles apply whether the object is a solid
particle, or as in this case, a liquid droplet.

The trajectory of each patrticle (droplet) is computed over a large number
of steps as it passes through the flow domain. Since we know the mass
and the surface area of each patrticle, at each step the solver can compute
the balance of forces acting on it. Integrated over the flow domain, the
overall trajectory can be determined.

Unlike the continuous phase (air) where material flows through the grid
cells (known as an ‘Eulerian’ reference frame), the DPM moves patrticles
were each patrticle has its own x,y,z co-ordinate (known as a ‘Lagrangian’
reference frame).

In this case the particles (droplets) are inert, however the DPM does

support much more complex cases where the particles may evaporate
and/or combust.

ANSYS, Inc. Proprietary Release 13.0
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NANSYS

Setup Discrete Phase Model (2)

 Models > Discrete Phase > Edit

— Increase Max. Number of Steps to 50000
— Keep Step Length Factor at 5.

The options seen here are:
 “Interaction with Continuous Phase” — if this was selected (but do
not select it now) this would mean that that as well as the

continuous (air) region influencing the particles, the particles will also
influence the momentum / energy of the air.

Discrete Phase Model

Customer Training Material

i
C:FLUENT FLUENT [3d, dp, pbns, rke] [ANSYS CFD] l
File Mesh Define Solve Adapt Suface Display Report Parallel

BErd-meEraq s N E-0-

Problem Setup Madels

Models
Multiphase - OFF

Energy - OFF
Vis abie k-2, Enhanced Wall Fn

Interaction

Partide Treatment

‘ [ Interaction with Continuous Phase | | [ Unsteady Partide Tracking ‘

Tracking |Physit3| Mndelsl UDF | Numericsl Paral\ell

Tracking Parameters Drag Parameters

5

<’ﬂax. Numhernf‘im Drag Law
|50000

Step Length Factor

% ) [spheria\ -

=
=

oK ] [In]enmns...] [ Cancel ] [ Help

“Step Length Factor” indicates how many steps each particle should make across a grid cell

“Max Number of Steps” sets a limit for the number of steps. Sometimes particles are trapped in a

recircilation region, and this parameter is needed to stop the solver being trapped in a continuous loop.

Note that if this value is too small, some particles will be terminated too early, before reaching the
exit/walls (which will be reported as a high number that are ‘incomplete’)

ANSYS, Inc. Proprietary
© 2010 ANSYS, Inc. All rights reserved.
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Setup Discrete Phase Model (3) P ———

= Set Injection Properties

* Define — Injections — Create

— Injection Type: Surface

— Release from Surfaces: Inlet |
— Particle Type: Inert <°“ T D
— Diameter Distribution: Rosin- Rammler '

— Select ‘Inject Using Face Normal
. . y /,\c'ariable Value
Direction e o) 55—
. . Total Flow Rate (kafs) [ 05
— Set Point Properties as per table below( | ...,
then ‘OK’ : Max. Diameter (m) 4
Mean Diameter {m)
N
Property B
\_/
Velocity (normal to inlet) 15 m/s
Mass Flow 0.05 kg/s This injection defines the release conditions for the

DPM particles/droplets. Note that with a ‘surface’
Min. Diameter 5e-6 m injection, one particle stream is released from each
cell on the ‘inlet’ face. So if (for example) there are

Max Diameter 1e-4 m , :
_ actually 10° particles, yet only 102 cells on the inlet
Mean Diameter Se-5m face, then there will only be 102 ‘particle streams
Spread Factor 35 tracked. Each will carry the mass flow rate of 103
, actual particles (though their trajectories will be
Number of Diameters 20

based on the mass / diameter of a single particle)

ANSYS, Inc. Proprietary Release 13.0
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Setup Discrete Phase Model (4)

Customer Training Material

C:FLUENT FLUENT [3d, dp, pbns, rke] [ANSYS CFD]

- = = -
) Mate rlals File Mesh Define Solve Adapt Surface. Display Report Parallel
S-d-@e@ra’ s/aAE-o-|

— We want to simulate liquid droplets with a — Materials
density of 700 kg/m? ==

— Currently we have the default ‘anthracite’ e |
1 H Boundary Candition: T[Inert Partice
part|C|e materlal. Mesh I|.1terfaces <
Dynamic Mesh o

— To adjust this, Double Click anthracite in the o
Materials panel e
Maonitors
— Setup new Name and Values as shown on the EZ'.“UEI;}E"T'ZTEEEZZ
. Run Calculation
Image Results
. . . . Create/Edit Materials e i himtines L% |
— Store information by clicking C,’ —~— S —
Change/Create e e RES
. . . | Iliquwd V|
— Click Yes to overwrite anthracite. [ et paee..

nnnnn

@/‘Dm T

ANSYS, Inc. Proprietary Release 13.0
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Setup Discrete Phase Model (5) T
I Injections =)
* Turbulent Dispersion —
— Activate the Discrete Random Walk Model
— Enter 10 for Number of Tries — to calculate 10 =2
possible paths for each droplet.
To account for the random-ness of the o . Iium
turbulent motion, each particle can be e
given a ‘kick‘ based on the local [

turbulent intensity.

[ Highlight Surfaces
Partide Type Laws

“1 o TrieS“ means that 10 releases Wi” |-.'j'w|".1355Iess @ Inert . Droplet. . Combusﬁn‘g.“ rﬂu\ﬁcimnonent HDCusmm |
be made from each point to see the <
scatter imparted by the turbulence.

Referring to the example in the Moo riise
. . Number of Tries

commentary on an earlier slide, there .

would now be 103 (102 x 10) particle .

streams tracked, with each now carrying N~~~
the mass of 102 particles (10° actual

droplets divide by 103 particle streams)

ANSYS, Inc. Proprietary Release 13.0
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Setup Discrete Phase Model (6) P ———
B Pressure Qutlet ﬂ
The solver needs to know what to do with a DPM e
particle / droplet when it meets a flow boundary. Note <.li/

the additional ‘DPM’ tab on the Boundary condition | tamertrThema | Radaton] speces DPM | muttphase ] 05
panels for this. The main choices are: < Discrete Phase BC Type [cscape >

— ‘Escape’ if particles are free to leave at this boundary T ——
— ‘Reflect’ if they will bounce off this boundary

— ‘Trap’ if they will stick to this boundary

- DPM Boundary Conditions:
— Set the DPM conditions for the

boundaries as per the table below: (] (Cm] [sicn]
DPMBC | Physical Meaning

inlet escape -

outlet escape Particle leaves the domain — Tracking ends

wall trap Particle is removed but its current mass and energy is

imparted to the gas phase.

wall_pipe-[*] reflect Particle rebounds off of the pipe wall with the normal and
tangential coefficients of restitution set in the reflect panel.

ANSYS, Inc. Proprietary Release 13.0
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S O Ive r S etti n g S ( 1 ) Customer Training Material

C:FLUENT FLUENT [3d, dp, pbns, ske] [ANSYS CFD] - -

File Mesh Define Solve Adapt Surface Display Report Parallel

» Solution Methods S-W-@0[E+aas/[armnE-o-

Problem Setup Solution Methods
— Switch to Coupled for Pressure-Velocity e pesare ety Caging
1 Materials EE I
CO U pl I n g Phases | < Coupled

Cell Zone Conditions —— —
Boundary Conditions Spatial Discretization

— Green-Gauss Cell Based for Gradient Mesh Inerfaces -

i i i Dynamic Mesh [Green-Gauss Cell Based \vb
Discretization nefrnce vaues C_| [S58% i

. . SD Standard vl
— Switch to Second Order Upwind for e —

Manitors Second Order Upwind /P
Momentu m Solution Initialization - TurbUERT Rt EreTay

Calculation Activities [First Order Upwind v]
C:FLUENT FLUENT [3d, dp, pbns, skel [ANGYS CFOT on Turbulent Dissipation Rate

® S o I u ti O n C O n t ro I s File Mesh Define Solve Adapt Surface Display Report Parallel [First Order Upwind v]

ERE ®” B+ aaq /" @AM~ O '| | Arimations Transienk Formulation

— Decrease the
Courant Number to 50 w=,

Phases E
Cell Zone Conditions

Boundary Conditions Momentum [ 75 m

Mesh Interfaces

Dynamic Mesh Pressure [ 75
Reference Values

Solution

Mon-Iterative Time Advancement
Frozen Flux Formulation
|| Pseudo Transient

Courant Number
| 50

Solution Under Relaxation Factors
Solution Methods i
Dty
Monitors ‘ 1
Solution Initialization
Calulation Activities Body Forces
Run Calculation ‘ 1
Results Turbulent Kinetic Energy
Graphics and Animations ‘ 08
Plots '
Reports Turbulent Dissipation Rate

‘o‘s

ANSYS, Inc. Proprietary Release 13.0
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S O Ive r S etti n g S (2) Customer Training Material

* Monitors:
— Residuals : Set Convergence Critiera to ‘none*

- Initialize — Compute from all-zones

Problem Setup | Solution Initialization
General Campute from
Motkels l all-zones »
Materials L
Reference Frame %
L ]
Cell Zone Conditions () Relative to Cell Zone
Boundary Conditions ) absolute
Dvnarmic Mesh Initial ¥alues
Reference values |
Gaauge Pressure (pascal)
Solution | 0
Solution Methods |
Solukion Controls % Welocity {mys)

Manitars | 0
Solution Initislization)

ANSYS, Inc. Proprietary Release 13.0
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Solving

Customer Training Material

* Run the model for 100 Iterations

1: Scaled Residuals -

1e-02 ""‘H-

1e-03
1e-04

1e-05

1e-06
1] 10 20 30 40 a0 60 70 a0 a0 100

lterations

Recall that we did not select ‘Interact with Continuous Phase‘ when setting up the DPM. The trajectories
have not yet been computed, all we have currently solved for is the movement of the continous phase
(air). The DPM computation will happen when we post-process the particle trajectories.

However if we had selected ‘Interact with Continuous Phase’, then at every pre-defined number of
iterations, the DPM particles would have been tracked. These would have provided a revised momentum
source/sink for the air, and as a result we would see spikes in the residuals at each DPM computation.

ANSYS, Inc. Proprietary Release 13.0
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Post processing (1)

Customer Training Material

 Display Velocity Contours:

— Display contours of the Velocity Magnitude at the Symmetry plane
« Align view angle by using:

> Views > Front > Apply

2 dpm_tuto FLUENT [3d, dp, pbns, rke]

File Mesh Define Solve Adapt Surface Display Report Parallel View Help

Gl @0oF QA s eKm 0
Problem Setup Graphics and Animations Contours of Velodity Magn i
General Graphics
Models
Materizls
Cell Zone Conditions Pathlines
Boundary Conditions Partice Tracks
a+0
Dynamic Mesh 1 268+

Reference Values

1.17e+01
Solution 1.08e+01
Solution Methods 9.91e+10
Solution Controls Animations 9.016+00
Monita
Sc?lz‘tm;s[nmahzahnn Scene Anmation B eIl
Calculation Activities Solution Animation Playback 7 21e+00
Run Calculation 6.31e+00
Results 5.41e+00
E 4.51e+00
3.60e+00
Reports 2. 70e+10
1.80e+10 4
9.01e-01
0.00e+00
Options Contours of
Contours of velocity Magnitude (mis) |Va\uuty. v | L2011
5, thed
| vetacity Magnitude ~|
reversed flow in 48 faces on pressure-out =

95 3.7480%e-03 2.6943e-05 6.7027e-05 2. (o e
[CJoraw Profiles
reversed flow in 49 faces on pressure-out] [prawMesh Surfaces ElE]

96 3.5170e-03 2._.689%94e-05 6.5918e-05 2 |

interiorpart_2-fluid
. outlst
reversed flow in 49 faces on pressure-out
97 3.6051e-03 2.7523e-05 6.4532e-05 2. 4] |fwall
] lwall_pipe-part_2-fuid =
reversed flow in 58 faces on pressure-out wall_pipe-part_2-fuid-shadow bl
98 3.3557e-03 2.8471e-05 6.3124e-05 2| o o ..o W
reversed flow in 51 faces on pressure-out ” Surface Types BEE
99 3.3429e-03 2.9463e-05 6.190%e-85 2. s v
cip-surf =
reversed flow in 58 faces on pressure-out exhaust-fan —=
iter continuity x-velocity y-velocity z- fan C]

100 3.3354e-03 3.0643e-05 6.0796e-0% 2|

ANSYS, Inc. Proprietary
© 2010 ANSYS, Inc. All rights reserved.

Release 13.0
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Post processing (2)

Customer Training Material

=2 Particle Tracks X

- Display Particle Tracks s

[¥]Made Values |Iine hd | |Partide Variables. .. [ |
— Graphics and Animations > Particle Tracks sh [atwiutes. . [partce Dameter vl
XY Plot

— Choose Draw Mesh > Symmetry Plane > Edge-Type | " | | |
Outline > Display > Close -

(®) single Update Min/Max

Reporting [ Track Single Particle Stream
(r . . R T Skip Coarsen
— Select ‘injection-0° to release from gon ™ (1 O = =
ummary Congole
Ostepbystep Release from Injections @ E]

— Colour by Particle Diameter
— Skip Tracks by 5
— Coarsen each track by10 (only every 10th calculated |(es) (e J (Fea] oo oo

Point on a track will be displayed)
— Select ‘Display‘ and wait

B6.35e-05
5.890e-05
54505
5.00e-05
4.65e-05
410e-05
3B5e-05
3.20e-05
275e-05
2.30e-05
1.85e-08
1.402-05 b
9.50e-06

6.00e-06

Particle Traces Colored by Particle Diameter (m) Jan 19, 2011
ANSYS FLUENT 13.0 (3d, dp, pbns, rke)

ANSYS, Inc. Proprietary Release 13.0

© 2010 ANSYS, Inc. All rights reserved. December 2010




WS6: Discrete Phase Model (DPM) ANSYS

Results

Customer Training Material

« At this point (when pressing ‘Display‘ on the previous slide) the DPM iteration
is performed. The status of this is shown in the TUI window:

Farticle Traces Colored by Particle Diameter (m) Jan 19, 201
AMNSYS FLUENT 13.0 (3d, dp, pbns, rke

98 3.3557e-03 2.8471e-085 6.3124e-85 2.1896e-05 1.1220e-083 1.6773e-083 0:00:03 2

reversed flow in 51 faces on pressure-outlet 6.
99 3.3429e-083 2.9463e-05 6.1909e-85 2_2872e-085 1.1393e-83 1.7575e-83 0:-806:81 1

reversed flow in 58 faces on pressure-outlet 6.
iter continuity x-velocity y-velocity z-velocity Kk epsilon

4

time/fiter
o 2
8, incomplete = 8

number tracked =

18708, escaped = 51, aborted = 8, trapped = 1819, evaporated =

— The Number of incomplete particles should be zero. If not, the “Max.
Number of Steps” can be increased (Models > Discrete Phase).

— If increasing the steps does not change the number of incomplete particles
then particles are quite likely caught in a recirculation zone(s). In this case,
revert this setting as it is not efficient to run too many steps for particles that
are caught in a recirculation zones.

ANSYS, Inc. Proprietary Release 13.0
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Post processing (3)

Customer Training Material

C:FLUENT FLUENT [3d, dp, pbns, rke] [ANSYS CFD] T—
p.p

® Obtain the Diameter Distribution at the File Mesh Define_SoIve ;ﬂ\dapt Surface Display Report Parallel
Outlet using the Discrete Phase = U e 2 e TR

. Problem Setup Reports
Sample/Histogram panels =
Models Fluxes
Materials Forces
Phases Projected Areas
Cell Zone Conditions Surface Integrals

Boundary Conditions Volume Integrals

* First, create a DPM Sample File e —

Reference Values

— Reports > Discrete Phase > Sample s Heot Bchanger - ol
— Select ‘outlet’ ,‘injection-0° and ‘Compute’ S::,m'h
— Whenever a Particle passes a chosen o Cooiton
Zone, its current properties will be written e BT
out to a file [zone name].dpm T

— The Files are located where FLUENT case
and data files are stored (for WB Usage: ~ ™™ e —
[WB_project_name]_files/dpO/FLU/Fluent/ =, f
outlet.dpm) -l

Sample Trajectories

m
wall
wall_pipe-part_2-fluid
wall_pipe-part_2-fluid-shadow
wall_pipe-part_2-fluid. 1

[] Append Files

Accumulate ErosionfAccretion Rates
User-Defined Functions
QCutput
[none v]

=N
ﬁ)mpube] DCIcse ] [ Help ]

\_/

ANSYS, Inc. Proprietary Release 13.0
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Post processing (4)

Customer Training Material

C:FLUENT FLUENT [3d, dp, pbns, rke] [ANSYS CFD] —
File Mesh Define Solve Adapt Surface D'i-splay Report  Parallel

Grd-me B aa ] &N E.o-
« Second, display this sample file using the proiem Sete Reports

General Reparts
Histogram option. Meter e

Phases Projected Areas
Cell Zone Conditions Surface Integrals

* Reports > Discrete Phase > Histogram sorday Codtrs | [ e
« Click the Read button. = .

Solution

— A File browser will open; select the sample file Soluton Methods

Solution Controls

that was just created (outlet.dpm) i

Calculation Activities
Run Calculation

Results
E Trajectory Sample Histograms - &

Options Sample Variable Weight

Auto Range

Percent

[¥] Histogram Mode

Weighting

["] Diameter Statistics

"] correlation

] cumulative Curve
| (Variable)~3

Divisions
@
Gl

Ilim (rgs)
i
Max L)

I':'— Axes...

Curves...

o
Plot | Write... Com@_ Read... )}eiei‘e Help

ANSYS, Inc. Proprietary Release 13.0
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Post processing (5)

Customer Training Material

= Trajectory Sample Histograms M
e —

» Switch off the Weighting and select e —
] ] ™ \_ __/
diameter under the Variable column. T

P_eroent
 Click Plot to see a bar chart of the e cuve ffmm

ode

ameter

\
- Ch=x

{Variable)~3 m:zz-ﬂnw
diameter bins at the outlet. P
— In TUI Console, you can see some E—

statistical details Lo | e
( [ Piot ]\)Wrihe...] [Computz | [Read... | [ Delete | [ Close | [ Hep |
\_/I

%

1} 1e-05 2e-03 3e-05 4e-03 Ze-03 6e-03 7e-03 Ge-03 9e-03 0.0001
diameter

Fm of diameter Jan 19,21
ANSYS FLUENT 13.0 (3d, dp, pbns, r

for diameter
total nunber = 277
mean = 2.3935%e-0%
min = Ge-86

m; = 9e-05
sum = 0.00663
standard deviation = 1.64449e-85
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Appendix - Post-processing in CFD-Post CUSome TG e

* You can read the case and data files in CFD Post = B:imported_Result FLUENT [3d, pbns, rke
. . . . . =8 Mesh Define Solve Adapt Surface Display Report Pi
but, in order to visualize the Particle Tracks in r e &, SR O
CFD Post, you need the Track file L catetation
— File > Export > Particle History Data - : @ -
— Select ‘injection-0 S -
. ‘ ‘ neroae...m Case & Data...
— Set ‘Skip‘ to 5, and ‘Coarsen‘ to 10 ol ,
. . ¢ ’ FSI Mappin 4
— Particle Filename : ‘dpm-results.xml .
. o Data File Quantities... Surface Clusters...
- erte _ : : : Close FLUENT Profile...
= Export Particle History Data X m— - Boundary Mesh...
F”(ei)Tzzz—Post ‘i’iersﬁ’on—o @E] ﬁl;ar:zzy\u'ariables... vl glr;czhics and Anmatens PE;r;icl.e H-iz;tc:Data... >
%Efé?g“;ﬁw - |Parh’de Residence Time LY | Reports
Geometry [Exported Partide Variables...

Coarsen

ZIE®

ucle £ MNalme

|| dpm-results.xml ) | Browse. ..
Write Close Help

N

Recall that the DPM trajectories are computed in their own Lagrangian reference frame — in other words the
trajectories are not part of the normal “fluid“ data stored for each grid cell. As a result, the DPM trajectories
are not saved as part of the FLUENT case & data file. If these are to be post-processed in CFD post, the
DPM “Particle History Data“ needs to be exported as a separate file.
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Appendix — Post-Processing in CFD-Post[2]

Customer Training Material

- Save your Case & Data (or Project if in Workbench)
* Close FLUENT

* [If in Workbench] Right-click on the solution cell, and select “Transfer Data to
New” then “Results”. Double-click on ‘Results’ to launch CFD Post

- [If standalone] Launch CFD-Post, and read in the case and data file.
* [Both Methods, in CFD-Post] File > Import > Import FLUENT Particle Track File.

 Select the file saved on the last slide “dpm-results.xml”.

If in Workbench, this will be :
[WB_project name] files/dp0/FLU/Fluent/dpm-results.xml
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Appendix Post-Processing in CFD-Post[3] Sl T e

* A new item appears in the model tree “FLUENT PT for Liquid”

 To re-create the image shown, increase the “Maximum Number of Tracks” to 2000,
and colour by Velocity then ‘Apply’

In th |S case there were 1 1 20 mesh ® CFD-Post: D:\Data\jkidger\training\R13-materials\Fluent_Workshops_R13\workshop6-dpm\wsé6-decoupl...

File Edit Session Insert Tools Help

faces across the inlet. We used s%sl“ne@a 96 Buan - PERDG S R0 *@HE NG Om«/ AdD s
. . . Outine | variables | Expressions | Caleulators || |y (Gl @ B @ & O -]
turbulent tracking with 10 tries. o ) o

= g Détizf ﬂ::% i
Hence if FLUENT simulated all - DB s
Di; :':II |_pipe part_2 fuid

trajectories, that would be 11200 OB e s

- O P% wall_pipe part_2 fiuid, 1

part|CIe traCkS Computed S @ User Locations and Plots

&q Default Transform

When we exported the dpm data

from FLUENT, we applied a ‘skip’ 2 D% menimn

of 5 (so only every 6™ line is .

exported). Hence the data file will e

contain 1870 trajectories. T J

By setting max tracks to 2000 we - J
plot everything in the data file. If e Ot | \ —_— -
you increase this value, no (o] (o) ) ()| e [ | v | commtions n.Repormeen

additional tracks are displayed.
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Additional Work [Optional] T e

In this example, we chose to only offer one-way coupling between the fluid (air) and
the droplets. The air flow influenced the particles, but not the opposite. The
particle motion had no influence on the air flow. By doing this the workshop could

be run fairly quickly.

However you may be concerned that the loading of the droplets may be significant,
and their presence may modify the air flow pattern. To check this, try computing

with coupled motion

In the FLUENT setup: = Discrete Phase Model X
- Go to Models > Discrete Phase [ — = e tr—
« Set ‘Interact with Continuous Phase’ 2b“i,fh{}
» Set ‘Number of Continuous Phase i | N i
lterations’ to 20, then ‘OK’. Eeeme=s___ regpamm

Max, Mumber of Steps Drag Law

. . 50000 4] spherica v
+ Run the simulation for a further 250 | == & (==

iterations (or for however much time | =
you have) and repeat the
post-processing

OK ] [Injections...] [ Cancel ] [ Help

Release 13.0
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