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B OTKpbIBLLEMCA OKHE Mbl ByeM CTPOUTb reOMETPUIO ANA Hawen 3ag4a4mM. A 3Toro BbibMpaem
NA0OCKOCTb, B KOTOpOiN byaem pabotatb, B Hawem cnydyae XYPlane, 1 HaXMmaem Ha WMKOHKY
Sketch.
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Takum 06pa3om, ocb Z NOBEPHETCA NEPMNEHAUKYNAPHO K HAM U Mbl YBUAUM NAOCKOCTb XY.
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Mocne stux pgencreunii B Tree Outline y Bac noasutca 1 Part, 1 Body.
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CO3AOAHUE CETKU

OTKponTe KomnoHeHTy Mesh.

Co3paHHan reomeTpmna aBToOMaTUYeCKU 3arpy3nTca B pa6oqyro obnactb. Haxkmute Generate
Mesh. ABTOMaTMYECKUN CreHepUpPYETCs CETKA MO YMOYaHUIO.
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[Ona Toro, ytobbl yBMAETL ee, HeobxoaMMO HaxKaTb Ha Mesh B meHt0 cneBa. Tak Kak KayecTso
9TOW CETKM He CaMOro BbICOKOrO KauecTBa, HaM HeobxoAMMO 3a4aTb pa3mepbl CETKM U CTyCTUTb
ee.

Ona 3Toro Ha)kMmaem npaBoit KHONKOW Mbiwn Ha Mesh—>Insert—>Sizing. ®PyHkumAa Sizing
no3Bo/AeT HaM 3afaBaTb pa3mepbl CeTKU. Mbl MOXeM 33a4aTb pa3mep 31eMeHTOB AN1A BCe
oburypbl B uenom, nnbo ee yacten. B gaHHOM cnydae mbl 3a434MM pas3mepbl A4EeK TONbKO ANA
pebep Hawero KBaaparTa.
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Tak Kak Ham Heobxoaumo BbibpaTb pebpa, Ha NaHeNM NMHCTPYMEHTOB HaBepXy BblbMpaem pebpa.
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ANSYS nosBonsetr HacTpauBaTb pa3Mepbl CEeTKM pasHbiMM crnocobamu. Mo ymonyaHuioo B
HacTpolKax nossutcA Element Sizing, KoTopbl 3agaeT eauHbld pasmep ANsA BCeEX A4YeeK
Bbl6paHHOM reomeTpumn. Og4HaAKO, HAM He0bX0AMMO 334aTb Pa3mep C NOMOLLbIO aeneHus pebep
Ha OTpe3Ku, NoaTomy B Type mbl NOMeHsAeM HacTpoMku Ha Number of Divisions u HacTpoum
HeobxoaMmoe KOMYecTBo.
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[anee, Ham HeobxoaMMO bByAeT HACTPOUTL CrylLeHWe CETKM B NPUCTEHOYHbIX obnactax ana
6osee aKKypaTHOro M TOYHOro pelweHua. Oas 3Toro mbl B pasgene Bias Type Bbibupaem Tun
CTyLLEeHMA OT LeHTPa K Kpasam.
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6yaeT B NATb pa3 A/IMHHEE HAMMEHbLLEro 31eMeHTa y Kpaa pebpa.
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[anee Haxkumaem Generate Mesh 1 nonyyaem cnegytoLLyto CeTky.

OnAa Hawen 3apaum HeobxoAMMa CTPYKTYPUPOBAHHAA CETKA, MNO3TOMY Mbl BK/OYAEM

cneayrowyo GyHKUMIO:
Mesh (npaBasa KHonKa)—>Insert—>Face meshing.
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Details of "Mesh"
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[anee Ham Heobxoanmo byaeT MAEHTUPULMPOBATL FPaHUYHbIE YCNOBUA. T.K. BEPXHAA CTEHKA Y
Hac Mo YCN0BMIO ABUMNKYLLAACA, Bbibepem BepxHee pebpo, HaXKMeM MpPaByo KHOMKY MbIW U B
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MpurcBoMM 3TOM CTEHKe Ha3BaHMe “moving wall”, Haxmem OK.
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B ntore B neBom meH0 y Bac noasutca pasgen Named Selection. Packpbls 3Ty BETKY M Bbibupasn
nooyepeaHO rpPaHUYHbIE YCNOBWUA, Bbl CMOXKETe NpPOBEpPUTb, MPaBWUAbHO AW Bblbpann Bce
rpaHuLbl (NPU HaxKaTUK, OHM BYAYT BblIAENATLCA KPACHbIM.
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[na TOro, YTo6bHI Y KOMMOHEHTLI CETKM NOABMAACH FANI04Ka, HEOBXOAMMO HAXKaTb Ha Hee NpPaBoW
KHOMKoM u BblbpaTb Update.

HACTPOWKM MAPAMETPOB 3AZAYM
BHumaHue!
B Student ANSYS uHTepdeiic MOXKeT OTAMYATbCA OT AAHHOM MHCTPYKLMM, T.K. HA MOem

KomMmnbioTepe 6onee CTapan Bepcua, HO BCe HaCTPOﬁKM U UX Ha3BaHUA Te XKe CaMble.

OTKpbiBaem Setup. B nosBMBLIEMCA OKOLLIKE CTaBMM rasniodky Ha Double Precision n Haxumaem
OK.
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mogens Viscous (Laminar).
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B8 Energy (Off) Model

Viscous (Laminar)

B
B
B
B
B
B
B

&

=

2

Radiation [(Off)

Heat Exchanger (Off)

Species (Off)
Discrete Phase

Solidification & Melting (Off

Acoustics (Off)
Electric Potenti

Materials
Cell Zone Conditions
Boundary Conditions

=] Dynamic Mesh
& Reference Values
e Solution

(Off)

al (Off)

00000000 ®@O

Inviscid
Laminar

Spalart-Allmaras (1 eqn)
k-epsilon (2 egn)
k-omega (2 eqn)
Transition k-kl-omega (3 eqgn)
Transition S5T (4 eqn)

Reynolds Stress (5 eqn)
Scale-Adaptive Simulation (SAS)
Detached Eddy Simulation (DES)

Cancel

Help

[anee oTkpbiBaem BeTKy Materials—>Fluid. Tam, no ymonyaHuto, B KauecTse }Kugkoctu byget
CTOATb BO3AYX.

88 Acoustics (Off)
88 Electric Potential (Off)

v & Materials
v & Fluid

> & solid

» & Cell Zone Conditions
» B Boundary Conditions

= Dynamic Mesh

& Reference Values

v @ Solution
P Methods
s’ Controls

Report Definitions

> Monitors
Cell Registers

’._;u Initialization

> A Calculation Activities

’—}‘ Run Calculation
v @ Results
> & Graphics
> E Plots
> I Animations
G Reports

> @ parameters & Customization

oy vy

Create/Edit Materials

Name

Material Type

‘alr

Hﬂuld

2|

Chemical Formula

Fluent Fluid Materials

Order Materials by

@ Name

() Chemical Formula

|

Properties

Halr

-l

Density (kg!m})lcnnstant

[1225

Viscosity [kgjm-s)l constant

[1.7894e-05

Fluent Database...
User-Defined Database...

TTDEEE:

TaK KaKk gns Halwen 3a4a4ym HeobXxoAMMO paccunTaTb TedeHue ¢ unciom PeHonbaca Re=1000,
«CO34a4MM» CBOI KMAKOCTb C HY>KHbIMWU Ham cBoMcTBamu. MNepenmeHyem air B fluid, nnoTHocTb
3a4aguMm pasHoM 1 kg/m”3, AMHamMYeckyilo BA3KOCTb 3adaaum pasHoh 0,001 kg/(m*s).
YunTbiBas, YTO XapaKTepUCTUYECKas OAMHA paBHa 1 mMeTpy, CKOpoCTb TeyeHus 1 m/c, nonyumm
»enaemoe ymncno PeitHonbaca Re=1000.



Create/Edit Materials X
. Order Materials by
Name Material Type ®n
ame
fluid fluid -
| || J () chemical Formula
Chemical Formula Fluent Fluid Materials
| ||ﬂ”i':| j | Fluent Database... |
| q = ] |User—Deﬁned Database. .. |

Properties

Density (kg,l’m3]|c0nstant

j| '
j|

l1

Viscosity (kg/m-s) | constant

[0.001

| Delete | | Close | | Help |

Haxnmaem Change/Create n co3gaem «HOBYIO }KUAKOCTbY.
3axoaum B Cell Zone Conditions 1 yberkgaemca, YTO OCHOBHbIM 3anoHALOWMM 061acTb
MaTepuranom aBaseTca Hawa )xugkocts fluid.

v & Materials ‘ F\’ : R
~ & Fluid Fluid
& fluid =

» & solid Zone Name
~ (3 Cell Zone Conditions |5urface_body
= surface_body (fluid, id=2) X - .

& Dynamic Mesh ] Frame mation [_| Source Terms
i & Reference Values | [ Fixed values

~ @& Ssolution
D Methods |:| Porous Zone
% controls Reference Frame  Mesh M PatoLa Zone D Fah Zota sl o T

Report Definitions
Monitors Rotation-Axis Origin
Cell Registers X (m) ‘,J
'H] Initialization
Al Calculation Activities
’-}' Run Calculation

~ @ Results

chns‘tant

Ledld

Y (m)‘ﬂ chnstant

i (o]
I, Plots

OTKpbiBaem Boundary Conditions. Y6exxaaemca, uto ans rpaHuubl Wall rpaHuyHbIM ycnosuem
Takxe asnsaetca wall.

T.K. Aana rpanuubl moving wall Tak e ctout wall, ABa)kAbl KAMKaem Ha 3Ty rpaHuuy. B
OTKPbIBLUEMCA OKHE CTaBMM MeTKy Ha moving wall, 3agaem ckopoctb 1 m/c, HanpasneHue
ABUMKEHWNA TeYeHUA OCTaBAAEM TaK e no X, Haxknmaem OK.



Wall

Zone Name

| maving_wall

Adjacent Cell Zone

| surface_body

() Absolute

(@ Translational
() Rotational
() companents

Shear Condition

@ Mo Slip
Specified Shear
Specularity Coefficient

g Marangoni Stress

Wall Roughness

oughness Height (m) (0

Roughness Constant | 0.5

[

e

ja

|-:unstant

| constant

Momentum Thermal Radiation Species DPM Multiphase ubs Wall Film Potential
Wall Motion Motion
@ Stationary Wall (@) Relative to Adjacent Cell Zone || Speed ['_rnfs)ll | constant ;I
oving Wall

T LS

[ (o) (5]

[Hanee 3axoanm B pasgen Solution->Monitors—>Residual v HacTpansaem ana Bcex KOMNOHEHTOB
Convergence Absolute Criteria pasHbim 0,01.

7+ wall (wall, id=6)
=] Dynamic Mesh
& Reference Values
A % Solution
P Methods
& Controls

- Residual

€p0
Report Plots
Convergence Conditions
Cell Registers
’t=|:| Initialization
> @ Calculation Activities
=/ Run Calculation
~ @ Results
> € Graphics
> & plots
> KL Animations

E Residual Monitors

Options Equations
Erint to Console Residual Monitor Check Convergenge Criteria
wndon —
U | Curves... || Axes... y-velocity | I

Tterations to Plot

1000 =] Residual Values
[] normalize
Tterations to Store
= Scale

Convergence Criterion

| absolute

[] compute Local Scale

:

Danee 3axoaum B Initialization, Haxkumaem Hybrid Initialization—>Initialize n nHuunanmnsnpyem
BCE HAaCTPOEHHbIe paHee NapameTpbl.



Filter Text

Viscous (Laminar) =
Radiation (Off)
Heat Exchanger (Off]
Species (Off)
Discrete Phase (Off)
Solidification & Melting (Off)
Acoustics (Off)
Electric Potential (Off)
v & Materials
v & Fluid
& fluid
> & solid
v @ Cell Zone Conditions
& surface_body (fluid, id=2)
v J% Boundary Conditions
T interior-surface_body (interior, id=1)
7+ moving_wall (wall, id=5)
T wall (wall, id=6)
= Dynamic Mesh
& Reference Values
hd @ Solution
@ Methods
& Controls
Report Definitions
. Manitors
Residual
Report Files
Report Plots

Convergence Conditions
=] [T - oy

?j’ Run Calculation
v @ Results
> & Graphics
> & plots
:\ Scene
> [ Animations

v
bR Ha He He BB HR BB ER

> & Reports

Solution Initialization
Initialization Methods
@ Hybrid Initialization
() standard Initialization

| Mare Settings... |In‘rﬂailze |

7

> B @

&

(44

Console

Note: 2d, pressure-based, lamina
2d, double precision, pres

Done.

Preparing mesh for display...
Done.

Setting Post Processing and Sarf
Initialize using the hybrid init
Checking case topology...

—This case has no inlets & no ou
—Case will be initialized with c

Hybrid initialization is done. I

[anee 3axoanm B Run Calculation, 3agaem makcMmanbHoe KONMYECTBO UTepaunin pasHbim 5000
M 3anyckaem 3agady. B cnyyae craumoHapHoi (Steady) 3apaum, ANSYS byaet pewatb ee Ao
MOMEHTa MNOKa BCE€ KOMMOHEHTbl He YAOB/AETBOPAET KpuTepui cxoammoctn 0,01. T.e,,
Heobna3aTenbHO, YTO 3aaa4a npogenaet 5000 nrepauymi.

Filter Text

hd ﬁ Setup
E General
> B Models
v & Materials
~ & Fluid
air
> & solid
» B Cell Zone Conditions
» P% Boundary Conditions
=] Dynamic Mesh
& Reference Values
A Solution
P Methods
& Controls
Report Definitions
by Monitors
Cell Registers
'm Initialization
> [ calculation Activities

hd @ Results

Run Calculation

Check Case...

| Update Dynamic Mesh ‘

Mumber of terations

eporting Interval

1 &l

| Data File Quantities |

| Acoustic Signals ‘

Calculate




Transient Problem

[Ona HecTauMoHapHOM 3a4a4M anropmuTM HaCTPOEK TaKoM e, KaK ana Steady, 3a MCKAKOYEHMEM
nepBoro U NocneaHero NyHKTa.

B camom Hauane, B pasgene General Heobxoanmo BblibpaTb Transient.

General
Mesh
| Scale... || Check H Report Quality
Display...
Solver
Type Velocity Formulation

(@ Pressure-Based @ Absolute
() Density-Based () Relative

Time 2D Space
() Steady @ Flanar
@ Transient O Axisymmetric

() Axisymmetric Swirl

OcTanbHble WarK (Kpome NocneaHero) OCTaloTCs TaKUMU XKe.
B Run Calculation, 3agaem dt=0.001 cek (Time Step Size), KONMYECTBO LAroB No BpeMEeHU
(Number of Time Steps) 3agaem nobosbiue (10000), 4Tobbl B UTOre NOAYYUTb pacnpeneneHue
nosasa BEKTOPOB CKopocTu yepe3 10 cekyHa. B otamumm ot Steady, B Transient ANSYS b6yaer
pelwaTtb CTONbKO LWAaroB NO BPEMEHW, CKOJIbKO Bbl 3a4aAuTe, OarKe eCNU TeYEeHMUEe YKe
YCTAHOBUTCA U ByAET yA0BNETBOPATH KPUTEPUIO CXOAUMOCTU.

Tree Task Page X
Filter Text

Run Calculation
hd @ Setup

E General Check Case... |= eview Mesh Mation ‘

B Models

v & Materials
t Fluid [Fieed | X |
air Mumber of Time Steps
Solid [ 10000 z]
& cell Zone Conditions
P+ Boundary conditions
= Dynamic Mesh
& Reference Values [] pata Sampling for Time Statistics
v Solution Sampling Interva
@ Methods
#" Controls
Report Definitions
Monitors ] Solid Time Step
Cell Registers Jser Specified
'H] Initialization
# calculation Activities
v @ Results Max Iterations/Time Step Reporting Interval
% Graphics |20 :||1 A|
]5, Plots
E0 animations
£ Reports
@ Parameters & Customization

Time Stepping Method Time Step Size (s)

Options
[ ] Extrapolate Variables

¥
1k

Time Sampled (=) [0

Profile Update Interval
1 S




Koraa conBep 3aKOHUYUT peleHne, COXPaHAEM NPOEKT U Nepexoanm B KOMNOHeEHT Results.

OBPABOTKA PE3Y/IbTATOB (POSTPROCESSING)

L|° @ Location ~ *z@ b © x|
A - - l

alculators Turbo A,
23 Insert ... ? X [

Name |Stream|ine 1 |

[ e T T IE2FTIN

Haxknmaem Ha MKOHKy Streamlines, Haxkumaem OK. HacTpauMBaem B MNOSBUBLUEMCA MEHIO
Streamlines Bce cneaytowmm o6pa3om, Kak NOKasaHO Ha PUCYHKe.

v @ Cases
v [ cavity flow
~ (@ surface body
19+ moving_wall
[19% symmetry 1
@t symmetry 2
9% wall
v |8 User Locations and Plots
& Default Transform

[[: Default Legend View 1
| |v/|& Streamline 1 ||
| [=2 Vector 1

& Wireframe
~ [E] Report
&> Title Page
&> File Report
» [~]& Mesh Report
» [ Physics Report
> []&> Solution Report
User Data
» (] pisplay Properties and Defaults

Details of Streamline 1

Geometry Color Symbol Limits Render View

Type 3D Streamline fd
Definition
Domains | All Domains b
Start From Izsurface_bndy st I
Sampling Vertex =,
Reduction | Max Number of Points -
Max Points 50 ]

3+ Praview Seed Points

Variable I‘u’elocity T I
Boundary Data Hybrid Conservative
Direction IForward and Backward 2 I

Cross Periodics

Apply Reset | Defaults

Monyyaem cneayowmin rpaduk:



Velocity
Streamline 1

1.000e+00

7.500e-01

5.000e-01

2.500e-01

0.000e+00
[m s™-1]

[Hanee Haxmmaem Ha MKOHKY Vector, Haxkmmaem OK. HactpamBaem B MOABMBLUEMCA MEHIO

Vector Bce cneayowmm 06pa30M, KaK MOKa3aHO Ha PUCYHKe.
Help

. Dlocation *| T PEZG & HPh O x &
ilculators Turbo R

1 € Insert..  ? st

Name |\.Fector 1| |

I 0K iI Cancel

Y



L e wwan
' User Locations and Plots
i Default Transform
[}? Default Legend View 1
[ & streamline 1
- Vector 1
[v] & wireframe
w Report
[]&d> Title Page
[“]ed> File Report
[]&d> Mesh Report
[“]&d> Physics Report
[ ]ed> Solution Report

User Data
Display Properties and Defaults

Details of Vector 1

P—
Geometry Color Symbol ‘m 3

Domains All Domains 1v
Definition
Locations surface_body - I
Sampling Vertex -
Reduction Reduction Factor <
Factor 1.0 2
Variable Velocity -
Boundary Data Hybrid Conservative
Projection None ~

Apply Reset Defaults




Details of Vector 1
Geometry Color Symbaol Render View 4

Symbol | Line Arrow

Symbol Size I|5
[ ] normalize Symbols

= 15 ™ Reset | [ Defaus

B utore nonyumm, cneayrowmia rpaduk:

Velocity
Vector 1

1.000e+00

7.500e-01

5.000e-01

2.500e-01

0.000e+00
[m s™-1]

0.125 ] 0375

3agaHue:

1. OcBounTb HacTpoikm ANSYS Fluent n pasobpatb cTaumMoHapHYO 33434y TEYEHUA KUAKOCTU B
KaBepHe.

2. PewunTb CaMOCTOATENbHO HECTALMOHAPHYIO 334adyy, CPaBHUTb rPpaduKkM € nNpeablayLimmm
peLeHnamu.



