CADFEM —
LeHTp KomneteHuun

MHXeHepHbIM QHAAK3 - 3TO 60AbLUE,
YeMm nporpammHoe obecneveHune”

Pacuét napametpoB TypbOYy/IEHTHON OCECMMMETPUYHOM

Ha Bbixoae n3 conna B ANSYS Fluent
Aenunc Xutpbix, KAADDPEM Cn-An-3c, 2010-2014




CADFEM

Llentp KomneteHuun

HEO6XO,£I,I/IN\bIe NMNOACHEHUA

TOoT 06yUaoWwmMmn Nnpumep co3aaH C Le/Ibio 03HAKOM/IEHUA HAYUHAIOLWMNX
nonb3oBartesneun ¢ Bo3moxKHocTAMmM ANSYS Fluent no pacuerty ucreueHus
TYp6yneHTHbIX CTPYU U3 conen.

» PacueT BbINONHEH B ABYMEPHOMN NOCTAHOBKE C YCI0BMEM OCECMMMETPUMN.

» WcnonbayeTtca DBS pewatens ¢ asHoM cxemoit (Explicit).

» Wcnonbayetca mogensb TypbyneHTHocTU SST-K-w € yyeTom CHMMaemMoCTH
cpeabl.

» PacueTtHas ceTka — dann fluent2d.msh (~20.000 auyeek).
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JKCNepumeHT

IIl1HpeH KapTHHA 1711 HeH300apHIeCKOH CTPYH IIPH CTelIeHH HepacdeTHOCTH Pa'P. =0.748
H BpeMeHH 3KCIO3HIHH t=1/30 cekyHas! [3].

IITTHpeH KapTHHA 1711 HEH300apHIeCKOH CTPYH NPH CTENeHH HepacuyeTHOCTH Ps' Pe =2.314
H BpEeMEHH 3KCIO3HIHH t=1/30 cexyHas! [3].
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AfanTauma ceTku

3a4aHune ynpasaatowWwmx NapameTpoB Aaa NOCTPOEHUA aAaNTUBHOM CETKU NO
rpagueHTy uncna Maxa:

1.

it

NoO VAW

Bbibop meTtoaa agantauyun: Adapt ->
Gradient.

3anonHute nona naHenu Gradient
Adaptation:

Options: Refine n Coarsen;
Normalization: Scale;

Dynamic: Bkn. u Interval = 20;
Gradients of: Velocity -> Mach Number.
Haxkmute [Compute].

Ed @@

Problem Setup
General
Models
Materials

Cell Zone Conditions
Boundary Conditions

Drynamic Mesh

Reference Yalues
Solution

Solution Methods

Solution Controls

Manitors

Solution Initialization

Calculation Activities

Run Caloulation

Results

Flots
Reparts

PlEa R S N~ 0O

Graphics and Animations

Graphics

1: Mesh v

Mesh
Contours
Vectors
Pathlines
Particle Tracks

Animations

E! Gradient hdaption

Set Up...

Options, ..
Lights...

EC
@
=]

Sweep Surface
Scene Animatio
Solution Animat]

|
t

Options
Refine
Coarsen
[IMormalize per Zone

ol |

Method Gradients of

(O Curvature | | Velocty..

Gradient
8150-Value Mach Mumber
Min Max

eliislcton | 0.00038356322 | 8630879

() 5tandard

(&) Scale Refine Threshald

O Mormalize: | | 0.0o04
Dymamic

Dynamic

Interval

[ Adapt ] { Mark. ] [Compute] [ Apply ] [ Close ] [ Help ]

CADFEM



CADFEM s
Llentp KomneteHuun

ApanTtaumus ceTkm (npoaonkeHue)

8. B naHenu Gradient Adaptation BbinonHute onepauyuto [Mark]:

9. 3arem HaxXmute Ha [Manage] -> noasutca naHenb Manage Adaptation
Registers.

10. B 3Toit naHenu B oKHe Registers Bbigensem ngeHtudukartop gradint-r0 um
Ha)Xumaem KHonky [Display].

11. Aanee [Adapt].

12. B naHenu Adaption Display Options onpegensem cneaylowme napameTpbl:

Options: Draw Mesh, Filled;
Refine: Wireframe, Marker;
Refine-Size: red;
Refine-Symbol: @;
Coarsen-Color: cyan;
Coarsen-Color: 0.1;
Coarsen-Color: @.
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Cxema rpaHuYHbIX YCNOBUIN U pa3mepbl pacyeTHom obnactu

wall

pressure-outlet

L

Di2
pressure-inlet

wall

XapaKTepHbli1 pasmep:
Anametp conna D =28 mm.

Pasmepbl pacueTHoM obnactu:

H/D = 3.5;
L/D = 15.5.
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YCTaHOBKMU peLwaTeNnA

roblem Setu General L Pesh A
B naHenu General Bbibupaem: =

Models

_— H _ Materials [ Scale. ., ] [ Check ] [Report Quality]
1. Tun pewatena Solver = Density s
B a S e d ’- Boundary Conditions sobvar
. Dynamic Mesh Type ‘elocity Formulation
2. Tun 3apaum Time = Steady ol v lop et
(CTa LIIM OHa p HaA )1 EE:EEE: rg;:':rojss gmar
Y ?;Eittizrnslnitialization @ st

3. [1nA 0CECUMMETPUYHOM MOCTAHOBKU B | itk O et s

Run Calculation v =
0 rl LII M ﬂ X 2 D S p a Ce B bl 6 M p a eM Results Graiitati:l;al Acceleration

. . Graphics and Animations W imfs2) [ :
Axisymmetric. Pl Er—

Reports Y {infs2) ’07
4. [locne 3TOr0 NEepexogmum K I

3a[,aHUI0 NapaMeTPoB CXOAMMOCTH ->
naHenb Residual Monitors
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YcTaHOBKa na pPameTpoB CXOAMMOCTU

3anonHuTe naHenb Residual Monitors B cooTBETCTBMU C NpeAcTaBAEHHbIM

PUCYHKOM.

e -]
| Residual Monitors
opkions Equations -
Print o Consale Residual IMonitar Check Convergence Absolute Criteria ||
Plat continuity 0.0001
e = = x-velacity 0.0001 3
L8
w-velogity W v 0.0001 —
Tterations to Flak
1000 % EnErgy 0.0001 . |
Residual Yalues Caonvergence Criterion
Lterations bo Store [Imormalize absolute Iid
1000 [=]
EI Y
-
Scale
(o] 4 ] [ Plot ] [ Renormalize ] [ Cancel ] [ Help
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TnnnyHaa KapTUHAa noBeageHna HEBA3OK BO BPEMA MTepaLLMVI

@ seaa e nE-o-

Run Calculation 1: Scaled Residuals
Check Case... Preview Mesh Motion, .,

Mumber of Iterations Reeporting Inkerval
~ditians |EDUD |E| “—TP |E|
nditions = =
ces Profile Update Interval
; :
alues =

Data File Quantities. .. Acoustic Signals, ..
Jods
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Calculate

slization
c Information n

.
1) calculation complete.
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3agaHne CBOMCTB MOAe/IbHOM cpebl

Mepengnte B naHenb Create/Edit Materials u Bbibepute mogenb NWaeanbHoro
rasa (ideal-gas).

[Janee oTpepaktupymte AnHammyeckyto BaskocTb (Viscosity):

rE Create/Edit Materials
Marmne Material Type Order Materials by O H a 6yp|eT rl OpILI M H HTCH 3 a KO H y
|idea-gas-model Fluid -l @Name.
chemicallho FLUENT Fluid Materials S C a3e pn eH pla (Te mne p d Ty p HaA
| idea-gas-model vl
idea-gas-model
- (addmisne.) | 33BUCUMOCTb)
.
Properties )
Density (kgfm3) prmp— | fad
Cp {Specific Heat) (jflkg-k) comstant =
| 1006.43
Thermal Conductivity (v fm-k) constant v E Sutherland LawA
| 0.0242 Methods
Viscosity (kafm-s) conskant v g | —_ ?:r?aecDczfgifcfii::jetn?:ﬂt:tﬂidﬂ Lt oni)
| 1.78342-05 | eference Viscosity, mul (kgfm-s) ‘ 1.716e-05
v

Reference Temperature, TO (k) ’W
[Change,l’Create] [ Delete ] [ Close ] [ Hlp ]
Effective Temperature, 5 (k) ’W
Viscosity (kg/m-s)

|

[Change,l’Create] [ Delete ] [ Close ] [ Help ] c ﬂ D F E m®
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YpaBHEHME SHEPTUM N ONMOPHbIE NapamMeTpbl

Models

Models

= Operating Conditions

Multiphase - OFF
Energy - Cn
Wiscous - 35T k-omega
Radiation - OFf

Heat Exchanger - OFF
Species - OFF

Discrete Phase - OFf
Solidification & Melting - OFf
Acoustics - OFf

=,

rg Energy

Enetrgy
Energy Equation

[ (0] 4 ] [Cancel] [Help ]

Bkntovyaem pelieHue
YPaBHEHUA SHEepPrumn B
naHenn Models

Pressure Grawity

Operating Pressure (pascal) Gravity

‘ 0 Gravitational Acceleration
Reference Pressure Location Bl | 2.8
% {rm) | n ¥ (mys2) | 0
¥ {mim) ||:| 7 (mfs2) |

Z (mm}
| Boussinesq Parameters

Operating Temperature (k)
| 288,16

Variable-Density Parameters

[ 5pecified Operating Density

[ [a]'s ] [Cancel] [Help ]

3a4aem OnopHble napameTpbl
B NnaHenu Operating
Conditions
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Moaenb TypbyneHTHOCTH

Boibupaem moaens TypbyneHTHocTn SST k- € onumen yyeta CUMAEMOCTU

MoJeNbHOM cpebl (BblAeNeHO KPacHbIM LiIBETOM).

Models

Models

Multiphase - QFf

Energy - Cn

Wiscous - 53T k-omega
Radiation - OFF

Heat Exchanger - QFF
Species - QFf

Discrete Phase - OFF
Solidification & Melking - QFf
Acoustics - OFF

=Y Viscous Model

Madel Maodel Constants
O Inwviscid Alpha*_inF
() Laminar | .
() spalart-alimaras {1 eqn)
() k-epsilon (2 egn Alpha_inf
() k-omega (2 eqn) o 52_
() Transition k-k-omega (3 eqn) | '
() Transition 55T (4 eqn) )
Beta™_inf
() Reynolds Stress (5 egn) EeE
| .09
k-omega Model
Zeta*
() Standard £S5
& 3s1 | L5
k-omega Gptions Lser-Defined Functions
[ JLow-Re Carrection o
Turbulent Yiscosit
Compressibilicy Effects A
none

Cptions

[ QF, ] [Cancel] [Help ]
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Solution Methods

Forrmulation

Ezcplicit

Flux Tvpe

Roe-FD5

Spatial Discretization

Gradient
Least Squares Cell Based
Flow
Second Order Upwind
Turbulent Kinetic Energy
Second Order Upwind
Turbulent: Dissipation Rate
Second Order Upwind

Solution Controls

Courank Mumber Multigrid Levels
1 | o [=
=
Residual Smoothing
Iterations | 0 [=]
(=]

Under-Relaxation Factors

Turbulent Kinetic Energy

||:|.a

Turbulent Dissipation R.ake

||:|.a

Turbulent Wiscosity

[Equatiu:uns... ] [Limits... ] [F\dvanced...
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3aJaHne rpaHMNYHbIX YCNOBUMA

[PaHMYHbIE yCNOBUA onpeaesiiem B COOTBETCTBMM CO CXEMOM, NOKa3aHHOM
Ha 7 cnange:

1. Ha sxopae B conno onpeaenaem noaHoe aasneHue (pressure-inlet) P = 2.5-10°
Ma. A gpyron cTeneHn HepacyeTHOCTU caeayeT 3a4aBaTh APYyroe 3HaYeHme
[aBNeHuA.

MapameTpbl TYypbyneHTHOCTM Ha Bxoae: Turb. Inten. = 1.5%; Turb. Len. Sc. = 10 mm.

TemnepaTtypa Ha Bxoge T = 287 K.

2. HaBbixoge pacueTHoM obniactu 3agaem Y pressure-outlet : P = 1.008-10° Na.
TemnepaTtypa Ha Bbixoge T =294 K.

MapameTpbl TYypbyneHTHOCTM Ha Bxoae: Turb. Inten. = 1.5%; Turb. Len. Sc. = 10 mm.

3. HacreHkax: T =287 K.
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3anycK 3a4a4u

Mepexoaum B pa3gen Run Calculation n B ogHOMMeHHOM NaHenu

onpeaensem HaCTPOMKM B COOTBETCTBMU C PUCYHKOM.

Haxkumaem [Calculate]. N xxpem 1 yac, 2 yaca, aeHb U T. 4. (B 3aBUCMMOCTU
OT MOLLHOCTM Bawen paboyen cTaHLUMKU) 3aBEepPLLUEHNA UTEPALLMOHHOIO

npouecca.

Problem Setup
General
hodels
haterials
Cell Zone Caonditions
Boundary Conditions
Dynamic Mesh
Reference Yalues
Solution
Solution Methods
Solution Contrals
honitors
Solution Initialization
Calculation Activities

Run Calculation

Run Calculation

Check Case... | Frgveny hgeh Mo .

MNumber of terations Reporting Interval

v
80000 1
| v

Profile Update Interval
I A

1
¥

Data File Quantities...|

!
Y

Calculate |

e
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Pe3ynbTaTthl MOAENNPOBaAHUA

Conno

PacyeTHOoe none yncna Maxa, nonyyeHHoe B ANSYS Fluent
N WwanpeH KaptuHka (UTMNM CO PAH r. HoBocnbupck) ansa
Hensobapunyeckom CTpyn Npu CTENEHN HEPACYETHOCTH
0.303 1 BpemeHu akcnosnumm t = 1/30 cek.
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