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BBEJAEHHUE

B cocraB kommuiekca ANSYS BXOASAT MHCTPYMEHTHI ISl MPEABAPUTEIBHOMN
00pabOTKH reOMETPUYECKON MOJIENH (TE€OMETPUUECKUI MPENPOLIecCcOp) U TeHepaluu
KOHEYHO-3JIEMEHTHOW CETKH, MOJYJIM [JI1 BBINOJHEHUS TMPOYHOCTHBIX PACYETOB,
aHaju3a TEMIIEPATypHOTO COCTOSIHUSL M JUIsl PEIICHUS 3aJad TUAPOJWHAMUKH, pas3-
JUYHbBIE CpeicTBa 00pabOTKH U BHIBOJIA PE3YJBTATOB MOICIMPOBAHUSI.

Wurerpanus Ha ypoBHe rpaduueckoro unrepdeiica ANSYS ¢ monynsamu apy-
T'HX IPOrPAaMMHBIX CPEJICTB OCYIIECTBIsIETCS Ha ocHOBe Tiatdopmsl Workbench.

Bremonrenue pacuetoB nporpammoit ANSYS "Fluent" ocHoBano Ha perieHun
cucteM AudepeHInaIbHbIX YPAaBHEHUM B YaCTHBIX MPOU3BOJHBIX, OMHCHIBAIOIINX
TEYEHHE KUJIKOCTH B NMPOTOYHOW YaCTH HACOCA, YMCICHHBIMH METOJAMH KOHEYHO-
AJIEMEHTHOI0 aHaiu3a (B 4aCTHOCTU, METOJIOM KOHEUHBIX OObEMOB).

JIABOPATOPHAS PABOTA Ne 1

(I)OPMI/IPOBAHI/‘IJE 3D MOJAEJIN MPOTOYHOM YACTU U _
I'EHEPAIIUSA PACYHETHOMU CETKHA C UCITIOJIbB3OBAHUEM MOJYJIEU
«DESIGN MODELER» U «MESHING»

ITocTaHoBKa 3a1aun

B nabopartopHoii pabore Ne 1 mpencraBieHa METOAMKA MPOESKTUPOBAHUS TPO-
TOYHOW YaCTH M TeHepallis pacueTHON CETKH C UCIOJIb30BaHUEeM Moayiei «Design
Modeler» u «Meshing» B ANSYS WorkBench ¢ ncnons3oBanneM KOHCTPYKTOPCKOM
TepMUHOJIOTHH, IpuHATON B cpeaax Windows u ANSYS.

IopsiioK BHINOJIHEHUST PAOOTHI
1. OrtkpeiBaem [Tyck ->Workbench.

2. CoxpansieM mpoekT 4yepe3 File ->SaveAs. He nomyckaercsi, 4ToObI B 1Ty-
TH K (haiiiTy IpUCYTCTBOBAIM CHMBOJIBI KHPHUJLUTHIIBL.
3. [Tpuctynum k co3ganuio reomeTpuu. Ilepememaem moayns "Mesh" B

noJie "Project Schematic" miardgopmer ANSYS Workbench. ITocne storo Bbimennm
aueriky "Geometry" (rae roput 3HaK BOmpoca).

Unsaved_PLa_jecl -

File  “iew Tools Units Extensions Help

@ Project

‘ﬂjlmport... | Reconnect Refresh Project  +F Update Project

Toolbox Project Schematic

|E| Analysis Systems
[ DesignAssessment
Electric

i Explicit Dynamics

@ Fluid Flow - Blow Molding (Polyflow)
[ Fluid Flow-Extrusion(Polyflow)
[ Fluid Flow (CFx)

[ Fluid Flow (Fluent)

A Fluid Flow (Palyflow)

Puc. 1. 3amyck nporpammsr “Design Modeler" u3z moayns "Mesh"




JBaxkap! "kmukaem” kHomky ""Geometry" momynst "Mesh". Bamyckaercs mporpam-
ma "Design Modeler". IToctpoenue reoMeTpur MPOU3BOINUM C HUCIIONBb30BaHUEM rpadu-
yeckux npuMutuBoB "Cylinder”. PacnpenenurenbHbI KOJUICKTOP OYIET MPeACTaBIIsATh
co0oif TpyOKy auameTpoM 2 aroiima, mmmHoi 0,4 M, ¢ pacnojiokeHueM Baoib ocu 0Z.
dopmupyem komanay Create - Primitives - Cylinder u B Tabnuuke napameTpoB 3a1aem
COOTBETCTBYIOIIUE BHIOPAHHBIM 3HAUCHHUSM BEJIMUMHBI TAPAMETPOB.

Haxxumaem knomnky "Generate™

i e e - DA

J File | Create Concept Tools Units View Help

JJ_'| - Mew Plane ] |J5&Iect:|_ h'l@l@‘l%
J W~ B EBdrude 1 x =g
J xypi| B8 Revolve i |J =} Generate W Share Topology |
J .T%SWEEP fer W Slice H QPoint BuCorersion
8 Skin/Loft i
Blad G0 FlowPath Blad Splitt
}L;E.Thimﬁurfacr: ’ | 3 OWJE o/ Blade 4 i ]J
Tree O % Fixed Radius Blend 2 le
#} Variable Radius Blend
=
<% Vertex Blend
% Chamfer
B Pattern
i Body Operation
Body Transformation L4
B Boolean
W Slice
Delete L4
Q Point
BT © e
&P Box
& Parallelepiped
[ J|cylinder
‘; Cone
i@ Prism
. Pyramid
Sketching  Modeling I & Torus
Details View §° Bend ]
f
[=I| Details of Cylinderl
Cylinder Cylinderl
Base Plane X¥Plane
Operation Add Material
Qrigin Definition Coordinates

FD3, Origin X Coordinate |0 m
FO4, Origin ¥ Coordinate |Q m
FD5, Origin Z Coordinate |0 m
Axis Definition Components
FD&, Axis X Component (O m
FD7, Axis ¥ Component  |[Om
FDE, Axis Z Component (0.4 m
FD10, Radius (=0} 0.0254 m
As Thin/Surface? Mo

Puc. 2. 3nayenus napamMeTpoB MOCTPOEHHUS Pa3AaTOUHOIO KOJUIEKTOpa
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Puc. 3. MOI[GJ'IB Pa3aaTO4YHOIr0 KOJIICKTOpa

4. ®opmupoBanue TPyOHOH pEIIETKH

TpyOnas pemerka Oyaet coctosats U3 10 Tpydok quamerpom 0,016 m. Ilepas
TpyOKa COeUHSAETCA C Pa3JaoluM KOJUIEKTOPOM B Touke ¢ koopauHatoi Z=0,39 m.
JlnnHa Bcex TpyOOK TpyOHOI pemieTku oarHakoBa U paBHa 0,2 m. Crenytrouiue Tpyo-
KM pacnonoxensl ¢ marom 0,02 m o ocu 0Z.

Details View o
-|| Details of Cylinder2

Cylinder Cylinder2

Base Plane XYPlane

Operation Add Material

Origin Definition Coordinates

FDZ, Origin X Coordinate |0 m
FD4, Origin ¥ Coordinate (O m
FD5, Origin Z Coordinate |0.39 m
Axis Definition Components
FD&, Axis ¥ Component  (Om
FO7, Axis ¥ Component |02 m
FDE, Axis £ Component  |(Om
FD10, Radius [=0) 0.003 m
As Thin/Surface? Mo

Puc. 4. 3nauenus napamMeTpoB NOCTPOEHUS IEPBOM TPYyOKH TPYOHOU pEIIETKH
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Puc. 5. Mopenb nepBoii TpyOKu TpyOHOM penieTku

[Mocnenuss 10-s1 oTBOAsAmIAS TpyOKa (TadyMIla mapaMeTpoB) IIPHUBEICHA Ha
puc. 6.

[=|| Details of Cylinderll
Cylinder Cylinderll
Base Plane XYPlane
Operation Add Material
Origin Definition Coordinates
|| FD3, Origin ¥ Coordinate |0 m
|| FD4, Origin ¥ Coordinate |0 m
|| FO5, Origin Z Coordinate [0.21 m
Axis Definition Components
|| FD&, Axis ¥ Component  |[Om
| | FO7, Axis ¥ Component  [0.2m
| | FD&, Axis Z Component |0 m
|| FO10, Radius (=0) 0.008 m
As Thin/surface? Mo

Puc. 6. 3nauenus napamerpoB noctpoenus 10-it TpyOku TpyOHOI perieTku
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Puc. 7. Mopaens pacnpeeIuTeIsHOr0 OJJTHOPAIHOTO KOJUIEKTOpa

5. ®opmupoBanue Habopa "MiMeHOBaHHBIX TTOBEPXHOCTEH"
BriOupaem B BepxHeM MeHIO KHONKYy "Bwimenenme moBepxHOcTEH"

ARE®

Puc. 8. 3aganue "nMeHOBaHHBIX" MOBEPXHOCTEN



Bri0oupaem "uMmeHHoBaHHbIE" TOBepXHOCTH. Haunnaem ¢ moBepxuoctu "Vhod"
(puc. 8). Amnanornuno BeIOMpaeM oaHy moBepxHocTh "Vhod" m 10 moBepxHocTel
"Vyh1" - "Vyh10", cooTBeTCTBYyIOIIHE BBIXOIHBIM CEUCHHUSIM TPYyOOK TpYyOHOH pe-
IIETKH.

E|----¢ A Mesh
------- ” :4. X¥Plane

------- » ‘,‘*. Z¥Plane
------- = YZPlane

....... 8 Cylinderl
....... v B Cylinder2
....... 8 Cylinder3
....... & Cylinderd
....... 8 Cylinders
....... 8 Cylinderb
....... 8 Cylinder7
....... & Cylinderd
....... 8 Cylinderd
....... v 8 Cylinderl0
....... 8 Cylinderll
....... A3 Vhod

....... A Vyhl

....... » E Vyh2

....... ” [ﬁ] "-f}rhS

....... I Vyhd

....... AT Vyhs

....... » E Vyhé

....... ” [ﬁ] "-f}rh?

....... I Vyh8

....... A Vyho

....... » F Vyhl0
[+ @ 1 Part, 1 Body

Puc. 9. JlepeBo noctpoeHust MOJIeNIA KOJUIEKTOpa

5. I'enepanus pacueTHOM CETKU

Bosspamaemcs B moste "Project Schematic" miardopmer ANSYS Workbench u
3amyckaeM Moayib "Meshing". B nepeBe mocTpoceHHs BBHIOMpaeM 3JIEMEHT MEHIO
"Mesh". OtkpsiBaetcs oxomko "Details of Mesh™

Bo Bkmaake "Sizing" aktuBHpyeM croco0 reHepanuu cetku "Proximity and
Curvature".



JF“’tEH Mame - -:‘:j ‘D}
Project

= @] Model (A3)

----- Tl Geometry

‘;_:‘-L Coordinate Systems

e [

----- 3 Named Selections

Details of "Mesh" o

[=]| Defaults

Physics Preference Mechanical

Relevance 0

Sizing

Inflation

[=]| Patch Conforming Options

Triangle Surface Mesher | Program Controlled

[=1| Patch Independent Options

Topology Checking |‘|"es

Advanced

Defeaturing

[+ F [#

Statisti

Details of "Mesh"
[=]| Defaults
Physics Preference Mechanical

Relevance 0
[-]| Sizing
Use Advanced Size Function

Relevance Center

O Proximity and Curvature

Element Size O Curvature
Initial 5ize Seed On: Proximity
Smoothing O Fixed
Tr=meridime Eard

Puc. 10. ITocTpoenue ceTku

BriObupaem napameTpsl MOCTPOSHUS PACUETHON CETKH



Details of "Mesh"

[=]| Defaults

Physics Preference Mechanical

Relevance 0
[=]| Sizing

One Proximity and Curvature

Relevance Center Coarse

Initial Size Seed Active Assembly

Smoothing Medium

Transition Fast

Span Angle Center Coarse
Curvature Marmal Angle Default (70.3950 =)
Mum Cells Across Gap Default (3]

Min Size

Default (2.3025e-004 m)

Proximity Min Size

Default (2.3025e-004 m)

Max Face Size

Default (2.2025e-002 m)

Max Size Default (4.60492-002 m)
Growth Rate Default (1.850 )
Minimum Edge Length 5.0265e-002 m
Details of "Mesh"
=) Defaults
Physics Preference Mechanical
Relevance 0
[=l| Sizing
Use Advanced Size Function O Proximity and Curvature
Relevance Center Coarse
Initial 5ize Seed Active Assembly
Smaothing Medium
Transition Fast
Span Angle Center Coarse
Curvature Mormal Angle Default (70.3950 °)
Mum Cells Across Gap Default (3)

Min Size

Default (2.3025e-004 m)

Proximity Min Size

Default (2.3025e-004 m]

Max Face Size

25003 m

Max Size 5.2003 m
Growth Rate Default (1.850]
Minimum Edge Length 502652002 m

Puc. 11. [TapameTpsl IOCTPOEHUS PACUETHOM CETKU

Pesynbrar noctpoeHus mpuBeAeH Ha puc. 12.
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Puc. 12. CrenepupoBaHHas pacueTHasi CETKa

6. [TocTpoeHue Apyrux BapuaHTOB MOJEIN
1o 3amanuto npenogaBarelis NOBTOPUTH CLIEHAPUI ITOCTPOECHUS MOJENH U pac-
YETHOM CETKH JJI JPYTUX 3HAYCHUH JUTMH U TUAMETPOB OTBOSIIINX TPYOOK.

BbiBoabI o padorte

B xone peanuzanuy METOAMKHU MOCTPOCHUSI MOJEIN Pa3IaTOYHOTO KOJJIEKTOpa
Y T€HEpallMy PACUETHOM CETKH PEIICHbI CIEAYIOIINE 3a0auu:

— 3aJJaHbl TEOMETPUUECKHUE TTapaAMETPhl MOJICIIH,

— 3aJIaHbI MApaMETPbl PACYETHOUN CETKH;

— OCYILIECTBJICHO MOCTpOeHUE reomeTprudeckor 3D Moaenu u nmpoBeeHa TeHe-
panusi pacueTHOM CETKH ISl OJTHOPSTHOTO KOJIJIEKTOpa ¢ TPYOHOM peleTKOM.

[Ipu BbITOJNIHEHUU PpabOTHI peaau30BaH CICHApPUN MNpoLEIyphl TPOPUIUPOBaA-
HUSI, IPEACTABISIONINI COO0M MOCIEI0BATEILHOCTh ONIEpaIuid 0 CO3AaHUI0 MOICIH
KOJUIEKTOpPa M TMOCTPOCHHIO CETOYHOW Mojenu. OCyIIECTBIEHO MHOTOBapUaHTHOE
podUIMPOBAaHUE IS OIEHKH BIIMSIHUS Pa3IUYHBIX ()aKTOPOB Ha IMapaMeTphl HEPaB-
HOMEPHOCTHU paclpeaesieHus: paboyero Tena no Tpyokam TpyOHOI pereTKH.
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JIABOPATOPHAS PABOTA Ne 2

YUCJEHHBIA PACUET U3OTEPMHUYECKOI'O TYPBYJIEHTHOI'O
TEYEHUSA B PASJIATOYHOM KOJUIEKTOPE

1. 3amyckaeM MOJYJIb KOMIIbIOTEpHOM nuHamMuku xuakoctu "Fluent" us moxy-
as "Mesh". Iy aToro BeiOMpaeM mnocienoBaTebio komanasl Mesh - Transfer Data
To New - Fluent

2 i) Geometry +

3| @ Mesh
(%) Edit.
Mesh
=3 Duplicate
Transfer Data ToNew  » @ Autodyn
#  Update @) CrX
Clear Generated Data (i@ Finite Element Modeler
%] Refresh Fluent ||
Reset # ICEMCFD
M Rename N WMechanical APOL
Properties s Polyflow
_ =i Polyflow - Blow Molding
Quick Help
=2 Polyflow - Extrusion
Add MNote

Puc. 13. 3amyck "Fluent”

2. 3atem paboraeM HemocpencTBeHHO B mporpamme "Fluent”. 3amaem mo-
nesib TypOyneHTHocTH K-€ (Uisi mapaMeTpoB MOJENIH OCTaBJISIEM 3HAYCHHUS 10
YMOJIYAHHUIO).

12



Meshing Models

Mesh Generation Models
Solution Setup

General Vi Lami
= iscous - Laminar
| Radiation - Off
ALerials Heat Exchanger - Off
Phases Species - Off
Cell Zone Conditions Discrete Phase - Off

Boundary Conditions Solidification & Melting - Off
Acoustics - Off

Solution Model Constants

i) Inviscid cmu

() Laminar

=4 0.09

() Spalart-Almaras (1 egn)

@ k-epsilon {2 eqn) C1-Fosion

() k-omega (2 eqn) Laq

(7 Transition k-+l-omega (3 eqn) '

Results () Transition 55T (4 egn) ,
c2 !

() Reynolds Stress (7 eqgn) -Epsilon

(7 Scale-Adaptive Simulation (SAS) 132

(7 Detached Eddy Simulation (DES)

() Large Eddy Simulation (LES)

TKE Prandt Mumber
1

k-epsilon Model
@ Standard ser-Defined Functions
(I RNG

(") Realizable

Turbulent Viscosity
[none

Mear-Wall Treatment

(@ Standard Wall Functions

() Scalable Wall Functions TKE Prandt Mumber

() Mon-Equilibrium Wall Functions [none
() Enhanced Wall Treatment TDR Prandtl Mumber

() User-Defined Wall Functions [

Prandt Mumbers

Options

Curvature Correction
Production Kato-Launder
Production Limiter

Lok | [Cancel] | Help |

'Iuality r
Puc. 14. Beibop mozaenu TypOyineHTHOCTH K-€

Brioupaem Boay u3 "Fluent DataBase"u ycranaBnuBaem ee B KauecTBe pado-
4ero Tesa
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_

Fluent Fluid Materials (= (E] (=) Material Type
inyl-siylidene (n2cchsih) ~ | [fuid -
inyl-trichlorosilane (sid3ch2ch) Order Materials b

inylidene-chloride {ch2cd2)

- @) Name
water-vapor (h2o) I:I (") Chemical Formula
wood-volatiles (wood_vol) =
4 i 3
Copy Materials from Case... | |Delete
Properties
-
Density (kag/m3) ’mnsmnt v] View... -l
|998.2 H
Cp (Spedfic Heat) (j/ka+k) [mnsmnt v] View
|4182
Thermal Conductivity {(w/m) [consiant '] View
|o.s
Viscosity (ka/m-s) ’mnmnt .] view
|o.001003
New. .. Edit... Save [ Copy ] [Close ] [ Help ]

Puc. 15. 3aganue Boapl B KauecTBE paboyero Tena

3. 3agaHue rpaHUYHBIX YCIOBUN

B kauecTBe rpaHMUYHBIX YCIOBHUM 3a7aeM 3HAYCHHE MAacCOBOr0 pacxoja Ha
Bxoje B ceueHuu "Vhod" u 3nauenus "Pressure Outlet” mis Bcex BBIXOIHBIX CEUEHUN
llVyhlll - llVyhloll

Boundary Conditions

Zone

interior-solid

wyhl
wyh10
wyh2
wyh3
wyh4
wyh5
wyha
wyh7
wyhd
wyh3
wall-solid

Phase Type D
mixture ||n.\al.| vi | 6
axis

inlet-vent

Parameters... Op/intake-fan
= interface
Display Mesh... | | Fe e

[[]Highlight Zone ~ outflow
outlet-vent

- pressure-far-field
pressure-inlet
pressure-outlet
symmetry

velodty-nlet
wall

Puc. 16. Beibop rpanngnoro ycnosus "mass-flow-inlet" ams Bxoanoro ceyenus
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|| Zone Mame
I |vhod

i Momentum |Therma|| Radiationl Speciesl DPM |Mul1:i|:|hase| ups |

Reference Frame [Absolute v]
Mass Flow Specification Method [Mass Flow Rate v]
Mass Flow Rate (kays) | 2 [oons’mr‘lt v]
Supersonic/Initial Gauge Pressure (pascal) | 0 ’consmnt v]
Direction Specification Method [Direction Vector v]
Coordinate System [Cartesiar‘l 0, Y, 2) v]
¥-Component of Flow Direction | 0 [consmnt v]
¥-Component of Flow Direction | 0 ’consmnt v]
Z-Component of Flow Direction | 1 [mngmnt v]
Turbulence
Spedfication Method [I.r'ltensity and Viscosity Ratio v]
Turbulent Intensity (%) | 5 [E]
Turbulent Viscosity Ratio | 10 [E]

Lok | [cancel] [ reb |

Puc. 17. 3aganue rpanngroro ycioeus "Mass Flow Rate" mis BxoaHOoro cedeHusI

Meshing Boundary Conditions
Mesh Generation T
Solution Setup interior-solid
Senel
v
I'"'Iodel_s | vyh10
Materials vyh2
Phases vyh3
Cell Zone Conditions wyha
vyh5
Mesh Interfaces vyhs
Dynamic Mesh vyh?
Reference Values vyh8
wyh9
Solution wall-solid
Solution Methods
Solution Controls
Monitors . !
Solution Initialization [Questu:m ___‘___ u
Calculation Activities
Run Calculation @ 0K to change vyh1's type
Resulte fram wall to outflow?
Graphics and Animations
Plots
Reports
[T Highlight Zone
|

Puc. 18. 3aganue as Bcex mosepxHocteit "Vyhl" - "Vyh10"
rpaHuuHbIX ycrmoBuit "Pressure-Outlet”
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4. YucneHHbIM pacyeT ypaBHEHUHN THAPOIMHAMUKA
[IpoBOAMM MHULIMAIHM3ALINIO PEMICHUS

YcTraHaBiIMBaeM KOJIMYECTBO MTEPALMU MPU PELICHUM YPABHEHUM IBUXECHUS

pasHoe 1000

Meshing
Mesh Generation
Solution Setup

General

Models

Materials

Phases

Cell Zone Conditions
Boundary Conditions
Mesh Interfaces
Dynamic Mesh
Reference Values

Solution

Solution Methods
Solution Controls
Monitors

Solution Initializatior
Calculation Activities
Run Calculation

Results

Graphics and Animations
Plots
Reports

Meshing
Mesh Generation
Solution Setup
General
Models
Materials
Phases
Cell Zone Conditions
Boundary Conditions
Mesh Interfaces
Dynamic Mesh
Reference Values
Solution

Solution Methods

Solution Controls

Manitors

Solution Initislization

Calculation Activities

Rlun Calculation|
Results

Graphics and Animations

Plots
Reports

Solution Initialization

Initiglization Methods

() Hybrid Initialization
(@ Standard Initizlization

Compute from

all-zones

Reference Frame

(@ Relative to Cell Zone
() Absolute

Initial Values

Gauge Pressure (pascal)

‘n

X Velocity (mjs)

‘n

¥ Velocity (mjfs)

‘n

Z Velocity (m/s)

‘n

Turbulent Kinetic Energy (m2/z2)

‘244LDE?

Turbulent Dissipation Rate {m2fs3)

‘3.6?1399e+09

Puc. 19. Unnumnanuzanus pemeHus

Run Calculation

Chedk Case...

Mumber of Iterations

Preview Mesh Motion. ..

Reporting Interval

|1uuu

Profile Update Interval

]

Data File Quantities. ..
Calculate

Help

16
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= =]

Acoustic Signals. ..

| »

m

1

Puc. 20. 3aganre MaKkCMMaabHOTO KOJIMYECTBA UTEpALIUA



Haxxumaewm kHomiky "Calculate™. ITocne 468 utepanuu penieHue CXoIuTCsl.

ANSY

1e-04

0 50 100 150 200 250 300 350 400 450 500
Iterations
iter continuity x-velocity y-velocity z-velocity k epsilon time/iter

466 3J.8706e-04 1.4BoBe-04 2_.9027e-04 1.4520e-04 O6.7910e-084 1.8394e-83 1:56:22 670
467 3.8132e-04 1.4633e-804 2_8641e-84 1.4313e-04 6.5948e-804 1.0117e-83 1:41:53 669
Connection to the license server has been lost For 5 minutes.
t 468 solution is converged
48 3.7599e-04 1_.44080e-804 2_8248e-84 1.4118e-84 6.3986e-84 9.8107e-84 1:28:84 668

Puc. 21. CxoauMocTh UTEpalMOHHOTO Mpolecca

3axonuM Bo BKIaaky "Reports" - "Surface Integrals”. Bo Bknaake "Report
Type" Beioupaem "Mass Flow Rate".

Meshing Heports
Mesh Generation Reports
Saolution Setup | |[Fluxes
General
Models
Materials Volume Integrals
Phases Discrete Phase:
Cell Zone Conditions Sample
Boundary Conditions Histogram
Mesh Interfaces summary - Unavailable
Dynamic Mesh Heat Exchanger - Unavailable
Reference Values
Solution
Solution Methods
Solution Controls
Manitors
Solution Initizlization

Calculation Activities
Run Calculation |setup... | [Parameters... |
Results

Graphics and Animations

Flots
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Puc. 22. IIpocMoTp pe3ynpTaToB MOJACIUPOBAHUSA

Jlanee nocienoBaTebHO BhIOMpaeM Bce oTBepeTHs Beixoaa "Vyhl" - "Vyh10"
10 OJTHOMY U BBIYMCIISIEM 3HAUEHHUS MAaCCOBBIX PACcXOOB Uepe3 JaHHbIe OTBepcTUs. B
3aBEpILICHUE PEKOMEHAYETCS OIICHUTh YPOBEHb HEPaBHOMEPHOCTH pacIpe/iesieHus
TEIJIOHOCUTENISL TIO OT/ICNIbHBIM TPyOKaM MPOTOYHOW YaCTH JAHHOTO KOJUIEKTOPHOTO

YCTPOUCTBA

Report Type

‘MassFlanatE vi

Area

Area-Weighted Average

Facet Average

Facet Minimum

Facet Maximum

Flow Rate

Integral

Mass-Weighted Average
Standard Deviation

Sum

Uniformity Index - Area Weighted
Uniformity Index - Mass Weighted
Vertex Average

Vertex Minimum

Vertex Maximum

Volume Flow Rate

=

Benes

El.:ull-::nlirl &

Report Type Field Variable
[ [Mass Flow Rate - ] Pressure...
Surface Types (B E & [static ressure
xis -
ip-surf |:| Surfaces [E] E] E]
xhaust-fan wyhl =
n 1 wyh10
- nyh2 =
Surface Mame Pattern wyh3
wyhg
[ Match ] wyh5 E
nyhs
wyh7
wyha

[] Highlight Surfaces

Mass Flow Rate {kg/=)
[Save Cutput Parameter. .. ] | -0. 1878885
[Compute] [ Write... ] [ Close ] [ Help ]

Puc. 23. IIpocmoTp 3HaueHus pacxojaa uepe3 orsepctre "Vyh9"
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5. Heo06xoauMo TIpoBECTH MOJICTUPOBAHUE JIJIS PA3IUYHBIX 3HAYCHHUH ITOJBO-
JSIIEero pacxoja, ycraHaBiauBaecMoro B cedeHun "Vhod". Jlns kakaoro BapuaHTa
MOJICJTUPOBAHMS IMOCYUTATh 3HAYCHHS PACXO0B B OTBOJIAIINX TPYOKaX M MOCTPOUTH
3aBUCUMOCTH 3HAUYCHHH PAcXo0JIOB OT HOMEpa TPYOKH IMPHU Pa3INYHBIX 3HAYCHHUIX
pacxojia Ha BXOJIE.

BbiBoabI o padorte

B xozxe peanuzanuu METOIMKHA YUCICHHOTO MOJEIUPOBAHUS TYpOYJICHTHBIX Te-
YEHUH B pa3gaTOYHOM KOJUIEKTOPE PELIEHBI CIEAYIOIINE 3a0aun:

— 3aJ[aHbI TApaMeTPhl MOJIENH TypOYJICHTHOCTH;

— c()OpMHPOBaHbI TPAHUYHBIE YCIOBHS,

— OCYILECTBJICHO MOJIETUPOBAHUE U MOJYYEHbl apaMeTpbl HEPABHOMEPHOCTH
pacnpezeneHuss pabodyero teia mo TpyOkam TpyOHOUM pElIeTKH ISl OJHOPSIHOTO
KOJUIEKTOpA.

[Ipu BhIMONHEHHUU PabOT peaqu30BaH CLEHApUi MPOLEAYpPhl MOAEIUPOBAHNS,
IPEICTaBISIONINI COO0H MOCIeI0BAaTENIbHOCTh ONEpaliil IO CO3/ITaHUI0 MOJENN pac-
yea, 3aJJaHUI0 TPAHUYHBIX YCJIOBUH, 3a/1aHUIO0 JOMYCTUMBIX OIIMOOK UTEPALIMOHHOTO
IIpoLiecCa PEIICHHs] CUCTEM CETOYHBIX YPAaBHEHMU JUIsl YpaBHEHUI HEPa3phIBHOCTH,
UMITYJIbCA, YPABHEHUI MO/IENU TYpOYJIEHTHOCTH.

3AK/TIOYEHHUE

Otuyer o 1abOpaTOpHON pabOTe MOKEH OTpa)kaTh Pe3yibTaThl KOMIUIEKCA pa-
00T Mo peanu3aluyd METOJMKHU MPOPUINPOBAHUS U YHCIEHHOIO pacyeTa ruApoArHa-
MHYECKHX MPOLIECCOB B MPOTOYHOM YaCTH TPYOOPOBOAHONU CUCTEMBI.

Peanu3oBaHHbIE KOHCTPYKTOPCKUNA HHCTPYMEHTApUH OOECHEeuMBAET BO3MOXK-
HOCTb ONTUMU3ALMHU [TAPAaMETPOB TPYOHOMN PEIIETKH 3a CYET UHTErpalliu CO3AaHHbIX
IIPOEKTHBIX MPOLEAYP C MOAYJISAMU KOMIIBIOTEPHOM IWHAMHUKH KUIAKOCTU CPEIbI
ANSYS Workbench.

PeanuzoBana meroanka npopuiIMpoBaHUs MPOTOYHON YaCTH HEMOCPEACTBEHHO
B ANSYS "DesignModeler" u noctpoenus cetku B moayiie "Meshing”.

IIpakTyeckue pe3ynbTaThl, NOJYYEHHBIE IIPU UCIOJIb30BAHUA METOAUKH, I103-
BOJISIT, B UTOT'E€, COKPATUTH CPOKHU NMPOEKTHO-KOHCTPYKTOPCKOM U TEXHOJIOIMYECKON
MTOATOTOBKY ITPOU3BO/ICTBA U MOBBIIICHUS KAYECTBA MPOAYKLUH.
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