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Transform Volume Mesh

Name translate-copy_1

Type Translational

Method Automatic - Use existing periodicity

Fiter Text ¥ | [0/1] |Filter Text | | | |

fluid

Preview Ti f

Do you want to copy and translate? yes -

How many copies do you want? 1 : \
Do you want to merge the cell and face zones? | yes -

[Transform Mesh || Revert and Edit || ... ~] 1"‘""‘--_.,
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Generate the Volume Mesh

Volume Mesh Target Skewness: 0.96 * §§+§ﬁ?096(%j§7’910)5@§&%ﬁ04\
Save Mesh

+| Advanced Options :

Min Spike Angle for Polys 250

Min Dihedral Angle for Polys 30

Enable Region Settings
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+ [l component-mesh-2

Fault-tolerant Meshing

= [\ pestribe Geometry And Fiow
V= + [oll] background-mesh-1
Describe Geometry And Flow

v Generate the Volume Mesh
Y . Ve T
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A= = [J EE © External flow around object
v t-interface-1
— } l Internal flow through the object (O] oversetinerfoce
Both external and internal flow + []] entify orphans

—> .
IW / Would you like to add an endlosure? {dentify Orphans
/H ’)‘L‘ o ves oo FiterTet  + | [1/1] 5 ([E[E

Do you want to add local refinement regions around or within your geometry?

o ET WA L FHEEEH A X )

Does your geometry have any construction surfaces?

4

overset-interface-1

Yes ® no

N y g : : N -
- Collar Meshf /=4 Bl Sl
‘ aye

Do you need to add thickness to any walls?

N 2. M \jj Y —_ \ Yes ® o
) j( 'El ]—l:l‘
i Jij::’: *H )Ll 9 $‘ J | L /J\ iFn II_ELJ\ ?‘ > Does your geometry require feature extraction? Hmtir ey 23

Yes ® No Identify Orphans (Revert and Edit)(Draw Orphans) ...

Does your geometry have porous regions to simulate?

Yes S No

T o FEHEARARESZ AT, HIZEIF BN I LT

Describe Geometry And Flow )| Revert and Edit ... -]

R4 B Overset Grid Options

- « [dl] create Collar Grid
+ [d] collar-grid-1

- [l create Component Grid
v |£| component-grid-1
v |£| component-grid-2

v Generate the Volume Mesh

v f_ﬁ Update Boundaries

Original Objects Component Meshs Collar Mesh
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~a—Solid Time Step = 105_PO
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770 --o--Decoupled: Two Ref. Temp HTC_PO
Decoupled : Wall fn HTC based_P0

760
1 3 5 7 9
Manitar | Aratinne
B Time Averaged Explicit Thermal Coupling X
Setup Time Averaged Coupling
Coupled walls Filt = ‘ = ‘ l= ‘ 5 Selected For Time-Averaged Coupling Filt ‘-= ‘ | = ‘ =S
Q ':::_".Iil:l-.. 'E-EEII'I:"I ':rl'l—F - 1d-conduction-thin-walls - ordinary-walls List View
wall-7 wall-2 Group By
T Add>> Name
Model Specific ‘ A
. ff . v Conduction Walls
4 Discrete Phase - | /¥ Explicit Thermal Coupling... ‘
) DTR[] Ra-__-S Coupling Controls
Number of time steps per coupling iteration 1 -
¥ Conduction Manager...
[ ok | | cancel | [ Hely
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- st EIEETMISHN A, NEEE. HSETF Settings

Minimum Time Step Size [s]

- IEREAENESK (REEPRK) JX —

Maximum Time Step Size [s]

Maximum Step Change Factor

« EERRVOFERTE iR IHybrid NITARYEIF. R

| Moving Mesh CFL Constraint

\ KN \ \1 —_— Moving Mesh Courant Number
+ BOHVOFERABIERIR EARE o

| ;ﬁdﬁ;ﬁgﬁ]?‘ﬂybﬁt M[EHHEEII |-Help.|
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BUHEXplicit VOFRYEIFRS BLA

o IR RS SRR R R RIS
s SHIERENATSIERER

KiHGeo-Reconstruct RENELR

EEfaENER, IFERAEXNELRK, MNTNE

lJr#, y = E3 PONZEE AT i)

Flotsam[R 7%

e Cell based 7%
e Node basedf5}%
e Node-based 1J}E&

Models

Model
off
Homogeneous Models:
® Volume of Fluid
Mixture
Wet Steam

Inhomogeneous Models:
Eulerian

Coupled Level Set + VOF
Level Set

Volume Fraction Parameters
Formulation

® Explicit
Implicit

Wolume Fraction Cutoff
le-06

Courant Number

0.23

|:Default:|

Body Force Formulation

+| Implicit Body Force

Phases

Phase Interaction

Number of Eulerian Phases
2

VOF Sub-Models
Open Channel Flow
Open Channel Wave BC
Options
Interface Modeling
Type
® Sharp
Sharp/Dispersed
Dispersed
Interfacial Anti-Diffusion

Expert Options...

Expert Options |~ x

Sub-Time Step Calculation Method
Velocity Based
Flux Based
Flux Averaged

® Hybrid

Solve VOF Every Iteration
+| Advanced Volume Fraction Filtering
Filtering Options

Cell Based Flotsam

e Mode Based Flotsam

MNode Averaged Cutoff

m | Cancel | | Help |
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A iE)EAC BT AL 2020R 2K 1045 | > ITEIEEIRES ~10X!
TRIRE B ek X g (R B EEH))
2020R2 2020R2 2021R1
Moving Mesh Courant number: 0.13 Moving Mesh Courant number: 0.33 [ Moving Mesh Courant number: 1 ]

EZBIkAS, HMIEERRE 0. 1S~ IRYIRANEER ., 7E£2020R1ARATF, GRS T1RTED
e RRIFAYIZE
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FXAopv (RIRER) NE®KE, BEIPEMEREL

* 2021 R1 #3587 DPM-to-VOF
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DPM to VOF (2021 R1)
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o« EIRIRTER SR YRR
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- DPMIERGEIETREEEZ AR, MBRIRIISK e e
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450e-04
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- WEEREE L, B —EEIR R

3.00e-04
o SERERYEILREWF 84X, 9VOF e
2.01e-04
151e-04
1.01e-04
5.09e-05
1.00e-06

(m)

VOF Free Surface
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Momentum DPM

- ] %%?%ﬁl)\J E E}—L*D\_Eﬁjggfﬁti:lﬂ/]%r\ I:P E Discrete Phase Model Conditions ~

Ej: Boundary Cond. Type escape v B
J\ Erosion Models Model Constant, k 2e-g v
- EP’fE v Generic Model ‘_Fdif---_‘ Model Constant, n (2.6 v

¥ Finnie |-|:dit...-‘ ¥ Ductile wall Material?
n |
E ~ mp K Up F(CK) ¥ Mclaury

== .- [
G EY== LS SERE 3 JOW [

F(a) = (—1D"14;(a)

- Ir{i n: AR EHEVR TR/ EEHH G

my, Uy FRAIHY T E AR

~

|I Close | ‘ Help .

o DNVIZEIRYATS, I
E@E Recommended Practice RP 0501 -- Erosive Wear in Piping

Systems, Rev 4.2 - 2007 , DNV*
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Perforated Wall Model &ZELSEIFLEEEIREY

© WRBUSAFLAISIIRIS TIuNERE, BIfEE, RE

PEAMXEREmREIFREE

- EMISERIIIET, KERVNUESHEIEFMEET AL
AU AN FLEE R AL AJ AT/ NIRRT R N EMX

P ARSI FLAYITS

Effusion holes €

(Tangential)

Effusion holes
(Axial)
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Dilution Holes

Task Page <
Beundary Conditions ‘?‘
Zone [Filter Text |E| ‘E‘

interior--solid-2
interior--solid-3
interior--solid-4

= Qutlet
outlet

= Wall
component1-fluid-component2-solid-2
component1-fluid-component2-salid-2-s...
component1-fluid-component3-salid-3
component-fluid-component3-salid-3-s...
component1-fluid-component4-salid-1
component-fluid-compaonent4-salid-1-s...
component1 -fluid-companents-solid-2
component1-fluid-campanents-solid-4-s.
component2-solid-2
component2-solid-2-component3-solid-3
component2-solid-2-component3- sol\d
c t2- snl\d 2-¢ lid

P S
Phase Type D

i WIE!

Edit. ‘Cupy ||Pruf\|es ‘

| Farameters... | P
—————"" |operating Conditions...
|D\sp|ay Mesh.. | -
I e e

|Per‘furated walls... |

n Perforated Walls
Perforated Wall Model
| Perforated Wall Model

Model Setup Method
Import Input File  '® Manual Inputs

Model Settings

Number of Injection Walls | 1
Injection Explicit Relaxation Factor |1

D1
Injection Wall| component1-fluid-component3-solid-3
Model Options
Extraction Wall component2-solid-2-component3-solid-3

Injection Type

Uniform '® Discrete

i)

Number of Holes | 20

Injection Holes Geometry...

Discrete on Extraction Side

Injection Method

Dynamic Conditions...

Injection Formulation
® Incompressible Compressible

a | Apply | | Cancel | | Help |
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Perforated Wall Example & 503 2P FLEXEEEYZ/(F)

XA EERE N R AR A EEERL R E N B a0 ST LY

900 1090 1280 1470 1660 1850 2040 2230 2420 2610 2800 0.00e+00 ©00e03 120e-02 180202 24002 3.00e-02 300202 420e02 480e02 540202 0G00e02

[ T E .
Temperature, F Mixture Fraction

XQIDFL IEEIR

E g AL AL EEmEIRE ; g
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Dieselfllet-Af#l B HG =

« FEfluent HHEEEdroplet-particlebEIERRAN T FRRIET R
- EEREEENEERBGR (40, MASECHLRGE)

N,

- Jet-Al (tBE]D: Jet-A, Kerosene, RP-1): jet-al-fuel
DPyatia = 0.01 bar — 23.44 bar, Tyaiia= 220K — 684.26K

- Diesel: diesel-1-fuel
DPyatia = 0.01bar — 18.7 bar, Tyq1ia = 260K — 736 K



Dieselfllet-Af#l B HG =

- R TRERXRIEEE:
- Liquid Density AN E
- Thermal Conductivity #V&=
- Specific Heat Capacity tLFRES
- Dynamic Viscosity IJI=¥4 14
- Latent Heat of Evaporation ZX% A&z &%
- Binary Diffusivity of fuel vapor into Air @ 1 bar
- Saturation Pressure [8F0/E e
- Surface Tension Coefficient ZRTEIFKJIE &N | R

o FIRIBIBOANIRE
o BOABUE:
«  “Convection/Diffusion” =HIH R ELHNZ

s “Variable Lewis Number Formulation” F[] “Use the Specific Heat
of the Evaporating Species in Boiling Law” &5

«  “Binary Diffusion Reference Pressure” 1€ & J1bar

Copy ta Clipboard| [Reset Zoom e to Caotioacil st zoey
i | cancel | | Helf K | Cancel | | Hel
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AR EIAYUIE Ibuilt-infR T,

* Fluentdfbattery model (JREAMIINEIR) INaT BN SR FAIREIFIE],
tBETLAMRibbonfYE&1ZPhysics->Models 3Z

n battery Fluent@lebdit105.fluent.com [3d, dp, pbns, ssthw]

Domain

Physics
Solver

’__' Operating Conditions...
yie
General Ij Reference Values...

Outline View <

- Setup
B General
=) @ Models
B multiphase (Off)
() Energy (Off)
. Viscous (SST k-omega)
" Radiation (Off)
!~ Heat Exchanger (Off)
2L Species (Off)
4~ Discrete Phase (Off)
Ll Solidification & Melting (Off)
il Acoustics {Off)
=} Structure (Off)
&5 Eulerian Wall Film (Off)

I[5] Potential/Li-ion Battery){Off)
+) [ cell Zone Conditions
[ Boundary Conditions
ﬁ Mesh Interfaces
7] Dynamic Mesh

[7] rReference Values
+) 1, Reference Frames

R P | e

+

+

User-Defined

Solution

Results Parallel
Models Materials
r P .
", Radiation... e Multiphase... A structure... _|,_
Energy Heat Exchanger... f:g, Species... 1| Acoustics...
: Viscous ’f/ Discrete Phase... More Create/Edit...
Eulerian Wall Film...
Task Page < B
I Potential/Li-ion Battery...
Mudels = |)\‘ﬁ ViV NS
= Battery Model...
Models
Multiphase - Off
Energy - Off
Viscous - SST k-omega
Radiation - Off
Heat Exchanger - Off
Species - Off
Discrete Phase - Off
Solidification & Melting - Of
Acoustics - Off
Structure - Off
Eulerian Wall Film - Off
Potential/Li-ion Battery - Of
Battery Model - Off
[ h](S)[+])[a][@) [a[@]A)] [m
Console
mesn
materials,
interface,

Anmainc

' ZBHERTUIEGERIT A BAREE, LMRIEISjournal VBT
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Model Specific
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Mesh
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T TR IR EIUDFm1E
« S5HERIUDFERER] LAfSEFfluent #EUDFERIA N JRiE T &

- FoE(E M cae user.c BEFEEN run makefile’
- EBtBUDF{$EFEDEFINE_BATTERY_ {FUNCTION} Z=3 o] FBi@ & = compiled/hooked

B Battery Model -

+| Enable Battery Model

DEFINE_BATTERY_PARAMETER_NTGK(cell_t ¢, Thread *t, real soc, real *U, real Y)

Newman P2D: Post-Processing Qutput none

DEFINE_BATTERY_PARAMETER_ECM(cell_t c, Thread *t, real soc, int mode, real *VOC, real *Rs, real Model Optiorss | Corxuctive Zones | BecricContacs | Model Parameters | UDF | Advanced Option

*R1, real *C1, , real *R2, real *C2) pehees Fll-\l:zik::csde\Farametel's none -
DEFINE_BATTERY_ENTROPIC_HEAT(real soc) S — -
DEFINE_BATTERY_ECHEM_MODEL(int zero_start, int mode, real temperature, real voltage, real “N:Jma:zszspguﬂ‘;V:lr:;R;e' Ei:j:;'l:”?;udf .

current, real dtime, real *j_tmp, real *Qe_tmp, real *voltage_end) enmen Fap: Elscrole onic Conducnity propLoppeibut
DEFINE_BATTERY_P2D_OCP(real x, real T) R
DEFINE_BATTERY_P2D_PROPERTY_ELECTROLYTE(real Ce, real T) e e s e s ps s
DEFINE_BATTERY_P2D_PROPERTY_ELECTRODE(real Cs, real T) I~

DEFINE_BATTERY_P2D_BV_RATE(real Ce, real Cs, real Cs_max, real T, real eta, real i_0, real alpha_a, FrfToplc Heat Term | entroptc heats: oot
real alpha_c, int mode))
DEFINE_BATTERY_P2D_POSTPROCESSING(cell_t c, Thread *t, real T, real Vp, real Vn)

" (&Kl cae_user.c LAIRIF A BSAC FHLMRIE RS FRA M (3 (e e (n ) [cance] v
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s (EHEEBERMEX XOH R ITENEE
- fERE

- AEEERE NS _E RS 4RI

- BFRCKEERIRIemannzKiFEESAYCarbuncleII &R

- RZNEE
- EN/EEHERAYRTSEIE
- AU

l

. -

CESEZEEIESENLNORIRIR ¢

[ __comsasssani

Carbuncle phenomenon Structured / unstructured heat-flux prediction
Kitamura et al. AIAA 2010-1273 Gnoffo AIAA 2009-599

] e
Boeing X-51 Waverider https://www.wired.com/
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%E%ﬁ{giﬁg HSN SHZ BN FHERIR KRB
SEFAEE REME RESE L

iGN B AN R RIE AU EE N FR ERIEEZE
KIS
o PRRUHESIRIE

- HLAScASM —HE(FER
B SENFMGYIIALEER

» AL 5Roe-FDS & AUSM BEEHE T
BB 530 MUSCLIE=, — it SRR ST B LB RIHSN AR

- BERTBRESIER T e
=it e IR ASARTE] w/ HSN

& &b |,|.|"'_" set "l]_l__'|"| ';[ll','l,'d NUMEFLLS /

tem
fsolve/set/high-speed-numerics/= Static nglgsra
enable? visualize-pressure-discontinuity-sensor? 616.4
expert 556.1
4957
435.4
375.1

= 50l set hsn enable? yes

Enabling adaptive high-speed numerics for all Mach.
Reducing AMG termination criterion for flow (<8.81)
Activating divergence prevention
Activating Llimiter filter (k]
Activating high-speed numerics

314.8
2544
194.1
133.8
73.5

Transient flow (M=6.4 , AOA= 28 deg) with standing shock
3d-0 MUSCL Discretization
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\ / na hsn
|—| S N —— adaptive hsn
I j Lp I_-I: 0.04 -
0.03 -
o IMEIR[EING -SEEIEIHXIFR
=
o
- M..=10, P_=1000[Pa], T..=293[K] -
i ]
- SST k-w turbulence model =
0.01 -
- Polyhedral mesh
ety ) A= Bt
- AUSM + adaptive HSN 2 | | . . . | | . |
10 no hsn 0 250 500 750 1000 1250 1500 1750 2000
- CB-LSQ —— adaptive hsn teration
contour-1 - o hsn
Mach Nurgle;wl 205 4 —— adaptive hsn
' 9.05e+00 1071 -
. 200 -
- 8.04e+00 T[:
7.04e+00 =] 195 -
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