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MocTtaHoBKa 3a4auun

BeepeHue

P [laHHbIN NpuMep B3AT U3 oduLManbHOM AoKyMeHTauumn Ansys Fluent. B HEM
paccMaTpuBaeTcs 3afadva Tenioo6MeHa B TPEXMEPHON MOCTaHOBKe A/ ABYX
CMELLMBAIOLUXCS MOTOKOB B CMECUTENIbHOM KoJieHe. KOoHOUrypauus cMecuTebHoro
KOJIeHa BCTpeYvaeTcs B cMcTeMax TpyboMnpoBOAOB Ha 3/IEKTPOCTaHLUMSAX U B
obpabartbiBatowmx oTpacasx. s NnpaBUIbHOrO NPOEKTUPOBAHMS NEPEXOAA BaXKHO
KOPPEKTHO CMPOrHO3MpPOBaTh NOAS CKOPOCTU M TeMMNEePaTypbl B 30HE
nepemMeLunBaHus.
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MocTtaHoBKa 3a4auun

B npumepe 6yayT pacCMOTPEHbI:

v

3anyck Ansys Fluent

v

CumnTbIBaHUE Y>KE FOTOBOM PaCcYETHOM CETKMU.

P Cuctemsbl eamuuml, (CU 1 1.n.) ANg onpeaeneHns reoMeTpudecknx pasmMepos u
CBOMCTB paboyero Tena.

P 3agaHue CBOWCTB MaTepunana U rpaHUYHbIX YCOBUIA.

P CospaHune KOHTPOJIMPYIOLLMX peLleHne nepeMeHHbIX U UX UCNONb30BaHME B
KayecTBe KpUTepUs CXOAUMOCTU.

P Pacyét 3agaum ¢ MCrosib3oBaHMEM pressure-based peliatesns.

v

Busyanunsauus nonei CKopoctu 1 TeMnepaTtypbl.

P ApjanTaums CETKM Ha OCHOBE rPpafiueHTa TeMnepaTypbl 415 YTOUHEHUS PeLleHus.
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MocTtaHoBKa 3a4auun

leomMeTpma N UCxoaHble AaHHbIE

100mm Dia.

100mm 137.5mny/—»-!

i

e J

225mm
U,=04mis

{<——— 200mm

U, =12mis
T=40°C
1=5%
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MocTtaHoBKa 3a4auun

MogrotoBka

P Ckauatb 1 pacnakoBaTb apxmB Case 1 elbow.zip.
P Myck > ANSYS 2020 R1 > Fluent 2020 R1 nan Workbench.

C
Fluent Launcher

Simulate a wide range of industrial applications using the general-purpose setup, solve,
[and post-processing capabilties of ANSYS Fluent.
Get Started With... Dimension

case ( cseandoaa ) O 20
) @
Options
Double Precision
Display Mesh After Reading
O toad ACT
O stort Server
Parallel (Local Machine)
Solver Processes 4

PORD

Solver GPGPUS per Machine |0

~ Show More Options ™ Show Leaming Resources

start Reset cancel Help
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MocTtaHoBKa 3a4auun

CynTblBaHUE CETKU

» File - Read — Mesh...elbow.msh.

P Bo BpeMs CUMTbIBAHUS CETKU B KOHCOM BYIyT NOSIBAIATLCA COOBLLEHUSA O XOae
npeobpasosaHusi. ANSYS Fluent coobwuT, 4to 66110 NpounTaHo 13 852
FEKCasApUYECKUX SUYEEK C XKUIKOCTbIO, a TAKXKE PAJ, FPaHUYHbIX MOBEPXHOCTEN C
pPa3NNYHbIMU UAEHTUDUKATOPAMMU 30H.
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MocTtaHoBKa 3a4auun

- [MpoBepKa ceTkn

File Domain Physics User-D

Mesh
Display... 5. AR Scale...
(D mfo @ L Transform
£l# units... Check-  Quality v 2 make Polyhedra

» Domain - Mesh - Check — PerformMeshCheck
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MocTtaHoBKa 3a4auun

Pe3ynbTraT NpoBEPKU CETKU

Domain Extents:

x-coordinate: min (m) -8.000000e+00, max (m)
8.000000e+00
y—coordinate: min (m) = -9.134634e+00, max (m) =
8.000000e+00
z-coordinate: min (m)
2.000000e+00

Volume statistics:

0.000000e+00, max (m) =

minimum volume (m3): 5.098304e-04

maximum volume (m3): 2.330736e-02

total volume (m3): 1.607154e+02
Face area statistics:

minimum face area (m2): 4.865882e-03

maximum face area (m2): 1.017924e-01
Checking mesh. ... ..ottt ittt ittt iee e
Done.
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MocTtaHoBKa 3a4auun

MaclutabmpoBaHme CETKM

Domain Extents Scaling
Xmin (in) -8 Xmax (in) (8 ® Convert Units
Ymax (in) 8

Specify Scaling Factors

Ymin (in) -9.134634

Zmin (in) 0 Zmax (in) 2 Mesh Was Created In
in -

View Length Unit In

Scaling Factors
in -

x[0.0254
v [0.0254
z[0.0254

o) (o)

> Domain - Mesh — Scale... NepeBeaéM pasmepbl B A10NMbI. BbINOJHMM NPOBEPKY
ceTku. Mocne n6oin MaHUNYAALUMN C CETKOM Jiyuylle BbIMOJIHATL €€ NMpoBepKy.
Mocne MaHuUNyAsUMit MHOTA,A NPOSABASAIOTCS OLUMOKM CETKM.
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MocTtaHoBKa 3a4auun

Hactpoiika ¢pusnkm

kP < P Cnepytolmit iar - HaCTpoMKa GU3NKK
ceneral @ pewiatens (BbIbop peLiaTens, CBOMCTBA,
ety rpaHWYHbIE YCIOBUS U T.4,.).

([ scoe... ][ check ] (Report quainy] Physics — Solver — General.

-Dlsplaym Units...

N — P BbibupaeM Pressure-Based peluatenb n
Solver
Type Velocity Formutation CTaUMOHAPHYO MOCTAaHOBKY.

® Pressure-Based © Absolute

Density-Based Relative P Bk/oYaeM ypaBHEHMUE SHEPTUM:

o Physics - Models — Energy.

. > Bbibupaem k — wSST moaenb

TYPOY/IEHTHOCTW.
LY Physics - Models < Viscous...
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MocTtaHoBKa 3a4auun

Hactpoiika pusnkn-mogensb TypbyneHTHOCTH

I Viscous Model x
Model Model Constants
Invisdd Alpha®_inf
Laminar 1
Spalart-Allmaras (1 eqn) Alpha_inf
keepsion (2 eqn) 052
® k-omega (2 eqn) Beta™_inf
Transition k-k-omega (3eqn) | g o0
Transition SST (4 eqn) o
Reynolds Stress (7 eqn) oo

Scale-Adaptive Simulation (SAS)
Detached Eddy Simulation (Es) | Bete! (Inner)

Large Eddy Simulation (LES) 0.075]
Beta_i (Outer) | |
k-omega Model
Standard S ——
= r-Defined Functions
Turbulent Viscosty
BsL
® sst none
Prandtl Numbers
k-omega Options Energy Prandtl Number
Low-Re Corretions none -
options Wall Prandti Number
Viscous Heating none -

Curvature Correction
Production Kato-Launder

! Production Limiter
Intermittency Transition Model

€ (concel)(nn)
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MocTtaHoBKa 3a4auun

Hactpoiika ¢pu3nkn-ceoncTea paboyero Tena

Materials

Creotefed.

P Physics - Materials — Create/Edit... » FluentDatabase... : Water — liquid —
Copy.

a

iame Materal Type

vater-lqud fluid -
Chemical Formula Fiuent Flud Naterials

2ot ¥

ter-liqud (h20<1>)

< [sser-befined vatabase..

Froperti
Densiy (kg/m) | constent - lean @
952
Cp (Speciic Heat) (kg-4)| constent ~ edt..
e
Themal Conductiy (/) constent ~ et
05
Viscosty (kgi-s) constant - e g

change/create] (oetete | (B (elp)
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MocTtaHoBKa 3a4auun

Hactpoiika ¢pusnkn-Zones

ooy (@)
Zone [Filter Text @ @
fluid
P Physics —» Zones — CellZones
Zones
Cell Zones
Boundaries
ﬂ Profiles... o e »
S (e rote-.)

Parameters.
(Operating Conditons..
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MocTtaHoBKa 3a4auun

Hactpoiika ¢pusnkn-Zones

Zone Name
fuid

Material Name | water-liquid =

Frame Motion 3D Fan Zone Source Terms
Mesh Motion Laminar Zone Fixed Values
Porous Zone

ReferenceFrame | MeshMotion  Porous Zone 30 Fan Zone:

Rotation-Axis Origin
X (in) 0
Y (in) 0
Z(in) 0

Embedded LES = Reacton | SourceTerms | Fixed Vales

Rotation-Axis Direction
v Xo

v Y

> zh

Mutphase
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MocTtaHoBKa 3a4auun

Hactpolika ¢pu3MKn-frpaHnYHbIE YCI0BUA

R — @)

= Internal
default-interior
© Outlet

» Physics - Zones - Boundaries o
Zones
Cell Zones
Boundaries
BH Profiles...

= =

Periodic Conditons...

Highlight Zone:
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MocTtaHoBKa 3a4auun

Hactponka ¢pusmkun-fpaHuyHsle ycnosus: velocity-inlet-5

Zone Name
velocity-inlet-5

Momentum Thermal Radiation Spedes
Velocity Specification Method Magnitude, Normal to Boundary

DPM Mutiphase

Reference Frame  Absolute
Velocity Magnitude (m/s) 0.4
Supersonic/Initial Gauge Pressure (pascal) o

Turbulence
Specification Method  Intensity and Hydraulic Diameter

Turbulent Intensity (%) 5

Hydraulic Diameter (in) 4

0 o)

Potential uos

Zone Name
velocity-inlet-5
Momentum | Thermal Radiation Spedes

Temperature (k) 293.15

0 ()

DPM Muitiphase:

Potential uos
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MocTtaHoBKa 3a4auun

vvVvyvVvyyVvyy

Hactpoika ¢usukun-fpaHuyHsle ycnosus: velocity-inlet-6

Velocity Specification Method: Magnitude, Normal to Boundary
Velocity Magnitude: 1.2 [m/s]

Specification Method: Intensity and Hydraulic Diameter
Turbulent Intensity: 5 [%]

Hydraulic Diameter: 1 [inch]

Temperature: 313.15 [K]
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MocTtaHoBKa 3a4auun

Hactpowka ¢pusmkun-fpaHuyHble ycnoBus: pressure-outlet-7

o
Zone Name

pressure-outlet-7

Momentum | Thermal | Radation | Spedes oPM Multiphase | Potential uos

Backflow Reference Frame  Absolute
Gauge Pressure (pascal) o
Pressure Profile Multiplier 1
Backflow Direction Specification Method| Normal to Boundary
Backflow Pressure Specification Total Pressure
Radial Equilibrium Pressure Distribution
Average Pressure Specification
Target Mass Flow Rate
Turbulence
Specification Method| Intensity and Hydraulic Diameter
Backflow Turbulent Intensity (%) 5

Backflow Hydraulic Diameter (in) 4

& (Gt ()
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MocTtaHoBKa 3a4auun

Hactpolika ¢pusmkn-IpaHnyHble ycnosus: wall

Zone Name
wall

Adjacent Cell Zone
fluid

Momentum | Thermal | Radiaion | Speces | DPM | Mutiphase = UDS | WalFim | Potential | Structre

Wall Motion Motion

(®) Stationary Wall
Moving Wall

V] Relative to Adjacent Cell Zone

Shear Condition
) 1o slip
Specified Shear
D Specularity Coefficient
Marangoni Stress
Wall Roughness
Roughness Height (in)[o

Roughness Constant[0,5

0 (ol o)
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Hactpoiiku pelueHus

Bbi6op MeToaa pelueHus

Solution Methods (©)
Pressure-Velocity Coupling
Scheme
Coupled v

Spatial Discretization

Gradient B
Least Squares Cell Based -
. . Pressure
P Solution — Solution — Methods... Secon o o
‘Momentum
Second Order Upwind -
Solution Turbulent Kinetic Energy
First Order Upwind -
Turbulent Dissipation Rate
0 First Order Upwind -
(& = g
MethOdS Transient Formulation

Non-Tterative Time Advancement
Frozen Flux Formulation

V| Pseudo Transient
Warped-Face Gradient Correction

High Order Term Relaxation [,
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Hactpoiiku pelueHus

Reports

o
Options. Equations
] Print to Console Residual Monitor  Check Convergence Absolute Criterio
b h v Plot v v
P Solution - Reports — Residuals... — o bon
g = x-velocity v v 0.001
- y-velocity v v 0.001
Trerations to Plot = ] ]
Reports e Z-velocity 0.001
energy v v 1e-06
|ﬁ Residuals... Convergence... . 7
rerations to Store K R
Definitions , [ File... [/ Plot... o x — 0 v 0001 o
Convergence Conditions.
Show Advanced Options
o< 2
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Hactpoiiku pelueHus

Reports nonb3oBartens

P Solution — Reports — Definitions —
New — SurfaceReport —
Mass — WeightedAverage...

oty ag

options

eport s 0]

BEEE

Name outlet-temp-avg-rfle

V] Awe
Available Report Definitions [0/0) & Selected Report Definitions (0/1]
outiet-temp-avg
Add>>
<<Remove
File Name new ) [Edit...
\outlettemp-averrfle.out(prowse...
FullFile flame
GetoetaBvery (3 2 | eration -

! print to Console

0 (o )

(Example)
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Hactpoiiku pelueHus

Kputepuit cxoguMocTu Nonb3oBaTtens / UHULMaAn3aums peweHms

> Solution — Initialization

» Solution — Reports — Convergence... o e
© Hybrid  More Settings...
Standard Options.

u

7 Reset Statistics =0

D Resetopy  Intalze
]
Report Sop  Ignore use
Active Conditons. Definton Criterion  erations efore Rerations  Print Delete
V| con-outlet-temp-avg | outlettemp- ~ | 1e-5 20 Jis SV @

> File - Write —» Case...

coo0oBEE®
==
Choose Condition Every Iteration
® All Conditions are et | 3 % [(Resdunte. |
B (Gl (o)
Bl=
=)
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Hactpoiiku pelueHus

3anyckK pelueHns

P Solution - RunCalculation

Run Calculation
[ 1put Summary... Run Calculation...
[¥) check case Time Scale Factor 1 -
Calculate

% Update Dynamic Mesh... No. of erations| 150 =

Mass-Weighted
Average s

temperature
o

Heration
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Hactpoiiku pelueHus

MpoBepka 6anaHcoB

P Results — Reports — Fluxes...

D FluxReports X
Options
Rt Boundaries (Fiter Text B resuns
Total Heat Transfer Rate default-interior
Radiation Heat Transfer Rate :::mwe;mmn7 1.915872265240582 > COXpaHeHVIe pe3yn bTaTOB:
Co- ssomorsss
velocity-inlet-6 0.3012634374729083
wall > F L L]
ile - Write — Data...
1] L
Save Output Parameter... Net Resuks (kg/s)

(Example)
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O6paboTKa faHHbIX

Busyanunsaumsa teqyeHus: nons

P Results - Graphics —» Contours —
New....

P AHafOrMYHO 418 NoAs TeMnepaTtypsbl.
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O6paboTKa faHHbIX

P Results - Graphics — Vectors

New...

I Vectors
Vector Name
vector-vel
options
! Global Range
V| Auto Range
Clip to Range

V! Auto Scale
Draw Mesh
Style
3d arrow -
Scale  Skip
1 0 s

Vector Options...
Custom Vectors....
Colormap Options...

Vectors of
Velocity

Color by
Velocy...

Velocity Magnitude

Min (m/s) Max (m/s)

0.1344519 1.404483

Surfaces Filter Text

pressure-outlet-7
symmetry
velocity-inlet-5
velocity-inlet-6
wall

New Surface

REEE

Bw3yan|43au,m| TEYEHUA: BEKTOPHbLIE NOAA

(Example)
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O6paboTKa faHHbIX

Mpodunnn nepeMeHHbIX

P Results - Surface —» Create -
Iso — Surface...

» Results — Plots - XYPlot - New...

a
iow Surtace tiame
2=0_outiet

Surfoce of Constant
[(Mesh...

5
[
@
@

2 Coordinate
i (n) Mox ()
0 2
1so-Values (n)

0

Jo—

2
)
|
F

=)

> TosiBuTCA HOBas IMHWSI, NPeACTaBAsioLas co6oit nepecedeHne

naockoctn Z=0 1 NoBepxHOCTH pressure-outlet-7. Ima anHun

z=0—outlet NoABUTCA B CrIMCKe AOCTYNHbIX MOBEPXHOCTEN.
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O6paboTKa faHHbIX

[NlepeMeHHble Noab3oBaTens

P User — Defined — FieldFunctions —

Custom....
BEEE
o
|Definition
density = [Vl ~2/2
G@@@ Select Operand Field Functions from
(o (e )iz s o Json] Veacty Hogniuce - -
[New Function Name dynamic-head
P Results - Graphics — Contours —
New...
&
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Apantaums ceTku

ApanTaums CETKM
M3MenbyeHue ceTku B 061acTu 60bLLINX rpagueHToB

P Solution — CellRegistersNew —
FieldVariable... P> Domain — Adapt — Refine/Coarsen...

Adapt
{1} Refine / Coarsen...

° More >

Il Adaption Controls X
Refinement Criterion curvature_0

Coarsening Criterion

Dynamic Adaption

Advanced Controls. List Criteria
Display Options

1D ) o) ) ()
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Apantaums ceTku

AfanTauusa ceTku

» Solution — CellRegistersNew — > OTobparkeHne afanNTMPOBAHHOMN CETKM

FieldVariable... C rpaHMuaMu.

&

[ [l a
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Apantaums ceTku

AfanTauusa ceTku

> AanTUPOBAHHAs CETKA Ha P> 3anyckaeM HOBbI pacyér.
NOBEPXHOCTU CUMMETPUN:

» File - Write - Case & Data....

P Mo)KHO caenatb BU3yasin3aLuio nonen,
i, BbIBECTM NPOGUIbL TEMMEPATYPbI HA
’ BbIXOAE W 3anucaTthb ero B ¢ai.
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Apantaums ceTku

Pe3ynbraThbl Ha a,EI,aI'ITVIDOBaHHom n He aﬂlaHTMpOBaHHOVI CETKaX

P Results — Plots — DataSources...

T S(lulic
‘emperature
()

o1 o on o1 o1 02 oz
Position
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