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SCORG™ Setup for CFD Simulation of
Twin Screw Machines with ANSYS CFX®

SCORG™ is the CFD grid generation tool for rotary twin screw machines. The tool includes
additional modules for designing and editing rotor profiles, executing a basic thermodynamic
calculation based on quasi 1D chamber models and generating the deforming working chamber
grids for selected commercial CFD solvers.

For more information on the product please visit the website: www.pdmanalysis.co.uk or refer
to documentation help.

This guide lists the steps for setting up a CFD simulation for Twin Screw Compressor with
SCORG™ and ANSY'S CFX Solver. The user is expected to be familiar with screw machines,
CFD and ANSYS CFX® in order to be able to use these procedures. It is highly recommended
that books on that topic are studied*?

The setup steps here are demonstrated for Linux & Windows 7, x64 bit OS. Refer SCORG™
Installation Guide for system and hardware requirements.
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1 Introduction

Screw Compressors are rotary positive displacement machines. Although the working principle
of these machines is simple, the geometry of rotors which are in the form of multi -lobe helical
screws meshing with each other, is making analysis by use of Computational Fluid Dynamics
(CFD) challenging. The process starts when the lobes are engaged at one end, which creates
continuous increase of the volume between the rotors and the casing which reduces pressure in
the suction domain and draws the working fluid in. Further rotation of the rotors makes this
volume between the rotors and the casing enclosed when the compression of fluid begins. This
increases the pressure within the chamber. Further rotation exposes the pressurized fluid to the
outlet port and the fluid is delivered (Stosic, et al., 2005). Similar process is occurring in other
helical screw machines such as pumps, vacuum pumps, gear pumps, expanders, extruders and
motors. The CFD is equally challenging in such machines due to sliding and stretching

The main objectives of CFD simulations of a screw compressor are to:

a. Obtain the pressure field inside the rotor chamber and in the suction and discharge
domains. Example shown in Figure 1-1.
Obtain the velocity fields in critical regions of the computational domain.
Obtain temperature fields in critical regions of the computational domain.

d. Obtain integral parameters of the machine such as power, mass flow rate, discharge
temperature, torques on the rotor shafts, etc.

e. Obtain the loads and temperatures on boundaries with solid parts of the machine for
further structural and thermal analysis.

P-a diagram for the Screw Compressor
'N' profile, 5/6, 128mm, 5000rpm

— - - CFD Model - 9bar
— — CFD Model - 8bar
- = = = CFD Model - 7har
CFD Model - B bar
o Measure - 9 bar
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A Measure - 7 bar
¢ Measure - B bar

Pressure [bar]
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Figure 1-1 Pressure Variation diagram of a Twin Screw Compressor (Kovacevic, et al., 2007)
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This Tutorial will provide a step by step guide for the procedure to setup and execute a typical
twin screw compressor, pump or motor simulation. An example of a dry air compressor with
3/5 lobe combination, L/D ratio of 1.7 and wrap angle 285 deg has been considered.

2 SCORG™ Project

» Launch SCORG™ on the Desktop.
» Select File > New

File | Edit Run View Units Help

Open .. Ctrl+0

Close

Save Ctrl+5
Save As...

Import
Export

Most Recent
Exit Ctrl+0Q

0 tew ol o O XEIOS ¢ 7@ 75T

B Select N35_Template.spt = Open

- | +y | | Search Templates

No preview available.

@U|j <« Development » SCORG(C) » SGUI » Scorg » bin » Templates

Organize « New folder

X Eavorites bl MName ° Date modified
M Desktop A46_Template.spt 27/08/2014 11:46
|18 Downloads Circ46_Template.spt 27/08/2014 11:46
&l Recent Places Inv22_Template.spt 27/08/2014 11:46
|1 SkyDrive Inv33_Template.spt 27/08/201411:46

E [ N35_Template.spt 27/08/2014 11:46

[ Libraries MN45_Template.spt 27/08/201411:46
Documents M46_Template.spt 27/08/2014 11:46
& Music N56_Template.spt 27/08/2014 11:46
(&= Pictures M5T_Template.spt 27/08/2014 11:46
Subversion M67_Template.spt 27/08/2014 11:46
B videos

1% Computer
£, Local Disk (C:)
ca DD 4 1 3

File name: N35_Template.spt

- [Scnlg template (spt) (*.spt)

7

[ open ||

Cancel

] i

(*}SCORG"‘ © PDM Analysis Ltd, 2021
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B Save the project in a new folder named TwinScrewCFXSetup -
SCORG_Grid_Tutorial.spf
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E¥ save As

£l Recent Places
. SkyDrive

o Libraries
3 Documents
J‘f Music
&=| Pictures
=il Subversion

B videos

M Computer

s

m

- 4|

A
@Uv| . » Computer » D(D:) » TwinScrewCFXSetup

MName

Date modified

Mo items match your search.

~ | 43 || Search TwinScrewCFXSetup

Type

1

File name:  SCORG_Grid_Tutoriall

= Hide Folders

Save as type: | Scorg Project file (spf) (".spf)

Save

| |

Cancel l

» The GUI of SCORG™ in the figure bellow shows the mains items of the front panel.

Fie Edt fun

s Help.
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B In Units Tab, Select Length units as ‘m’. This selection has to be the same as the units
in which input profile coordinates are available.

EJ AU - [SCORG V5.4]

I File Edit Run  View Units Help
DEde»el a0 @
Inputs Units Properties
Variable Units =
Pressure [Pa L‘E‘
Temperature R x|
Length m -
Density kg/m® |
SpecificHeat JAka Ky |

i -

> Go to Help - Tutorials - Folder opens

[ —

(e = | Tutorials - O x
Home Share View 0
“— v g » This PC » Windows (C:) » SCORG » Tutorials v | @ pel |
Mame Da ™ .
@ SCORG_CFXY_Tuterial_Ports_V3.4.cfx 03y
| SCORG_CFX_Tutorial_V5.9.ccl 03|
| 35MaleProfile_P1.dat 03 |
| 35FemaleProfile_P2.dat 03 |
=] batchcommandsv383_g.txt 24
=] batchcommandsv385.bct 24 |
[ SCORG_CFX_Oillnjected_Setup_V5.8.pdf o1,
“erorG CEY Oillniected Titarial VS 8 -l o, ¥
< >
24items 4 items selected 18.3 MB = |
I ¥ = | TwinScrewCFXSetup - O X
Home Share View 0
&« =2 v 4 > ThisPC » Work (D:) » TwinScrewCFXSetup w | 0 Search Tw... 0@
MNarne Date modified Type Size
Mj 35FernaleProfile_P2.dat DAT File 18 KB
Mj 35MaleProfile_P1.dat DAT File 23 KB
@ SCORG_CFX_Tutorial_Ports_V3.4.cfx ANSYS 2020 R2 .f... 18,696 KB
Mj SCORG_CFX_Tuterial_V5.9.ccl CCL File 43 KB

4items 4 itemns selected 18,3 MB =

» Copy the compressor rotor profile files = [ 35MaleProfile_P1.dat and
35FemaleProfile_P2.dat ]

» Copy the compressor suction and discharge port grids -
[ SCORG_CFX_Tutorial_Ports_V5.4.cfx ]

<-kjsc0RG“ © PDM Analysis Ltd, 2021 Page | 5
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» Copy the CFX setup script > [ SCORG_CFX_Tutorial_V5.9.ccl ]
B Paste these files in the working directory - TwinScrewCFXSetup

>

§ Oy
¢ PDM
g analysis
A

» Goto User Profile > Browse and Select the Male Rotor Profile from working directory.

35MaleProfile_P1.dat

=__User Profile
Import Impart Feset To
Male Female Imported
Default Profiles
. Reset To
‘ Write To Default ‘ | Default
Profile Transformations
Apply to bath Male Female
Rotate (Deg) 0.00 = |0.00
Scale 1.000 = {1.000
Flip Coordinates
Mimor About X
Mimor About Y
| ACCEPT Transformations

P Click ‘Yes’ to overwrite P1.dat.

Chverwrite

[9} P1.dat already exist would you like to overwrite it!

» Similarly Select the Female Rotor Profile.

35FemaleProfile_P2.dat

> Click Write To Default.

4 SCORG"
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= User Profile
Import Import Reset To “
Male Female Imparted
Default Profiles
; Reset To
Write To Default “ Default
4
Profile Transformations
Applytoboth [C]  Male Female
Rotate (Deg) 0.00 =/ |0.00 B
Scale 1.000 = |1.000 =
Flip Coordinates = [
Mimor About X [ [l
Mirror About Y = [
[ ACCEPT Transformations ]

» Click Refresh to view new profiles.

e —
E3 DA\TwinScrewPumplinkSetup\SCORG_Grid_Tutorial I e

—

File Edit FRun View Units Help
NEHS ¢ odxXE O08e T 129
Selectinns] Properties User Profile %
‘ 4 SCORG_Grid_Tutorial "
I Prrfil= Setiim
© PDM Analysis Ltd, 2021 Page | 7
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B Inspect the Rotor Profile in the GUI for gaps in the tips, starting points of the profile
indicated by the small yellow circles. Below is the required orientation.

User Profile )

B Set Project Units to Sl

EF DATwinScrewPumplinxSetup\SCORG_Grid_Tutoria
File Edit Run View | Units | Help
NEHS| e+ SI (mim kg, m/s,c) 3

Sl ki Is k -
Selections}m (m,kg,m/s,k)

Imperial (psi,*F,inch,Btu/{lb.*F))
4 SCORG_Gid_Tutorial
¢ i Profile Setup More...
i i Profile Hements T

B Set the following Profile Parameters to get desired clearance size:

GAPI =0.06mm
GAPR =0.06mm
GAPA =0.05mm

*Setting GAPI = 0.06 sets the minimum interlobe clearance as the GAPI.

~

4 SCORG" ©PDM Analysis Ltd, 2021 Page | 8

~



SCORG™ V5.9, 2021

> Go to Geometry - Set the following parameters:

= Rotor Configuration

S%PDM

g analysis

N

Relative Length 1.7
Wrap Angle 285 Deg
Fitch Low Pressure Port 0 mm
Pitch High Pressure Port 0 mm
4. Profie Rotor Pitch |Unformn |+
: l%' Rotaor Profile [Cunstarrt -
&> - Geometry Main Rotor Centre X 0 mm
E:g:::md‘mamics Main Raotar Centre Y 0 mm
Main Rotor Centre £ 0 mm
Main Raotor Start Angle 0 Deg
= P"‘“e — Rotor Stage Mumber 0
Profile Choice UserSp.. [«
£ Dictance = - Main Rotor Helbc Right |~
71 3 Gate Rotor Position [nght -
72 5
AP 0.0
GAFPR 0.06 mm Machine Type - i
GAPA 0.05 mm N Gate 1
Clearance Distribution Compression Start 0 D..
= User Profile Compression End 161.001 D..
> Go to Thermodynamics = Set the following parameters:
= Working Conditions
Witip 66.6665 m.s
Ruaotor Speed
293 K
Tr 350 K
Tevp 268 K
Teond 33 K
T Ambient 293 K
Ts 0 K
X 1
» Save the Project.
(*}SCORG‘“ © PDM Analysis Ltd, 2021 Page | 9
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3 SCORG™ Mesh Generation

SCORG™ is stand-alone numerical CAD-CFD interface used to generate a numerical mesh of
rotating parts of a screw machine and to transfer it to a general finite volume numerical solver.
The program generates a block structured hexahedral numerical grid for rotor flow domains,
solid rotor domains, inlet and outlet ports.

Inputs Required

In this step the rotor domain mesh is generated in SCORG™. The inputs required for this mesh
generation are: (Kovacevic, et al., 2007).

Control Parameters:

Type of the machine.

Number of mesh divisions along the lobe in circumferential direction.
Number of mesh divisions in radial direction.

Number of Angular divisions of the rotation.

Control Switches:

These Inputs are used to specify the method used for Rotor Profile Input and the required
mesh calculation options.

» Click Grid Module in the project tree o M e
» In Mesh Type Size set:
o Circumferential Main =0 Circumferential Divisions Gate Rotor | 60
o Circumferential Gate = 60 Radial Divisions 8
o Radial =8 Angular Divisions 50
o Angular =50 Axial Divisions 0
o Interlobe Divisions = 50 Interlobe Divisions 50

» Distribution Parameters:
These inputs are used for adaptation and distribution of the grid points on the boundaries of
the domain and for smoothing of rack (Rack is the curve representing a rotor with infinite
radius which uniquely separates the flow domains of the male and female rotors).

o Type of Distribution - Casing to Rotor Conformal

Casing to Rotor Conformal
3

= Distribution Paramete
Type of Distribution
K Main

Rack Smoothing Factor 0.8

Project on Main profile Yes e

~

4 SCORG" ©PDM Analysis Ltd, 2021 Page | 10
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» Meshing Parameters:

Meshing parameters provide control over the distribution of the internal mesh points in each
cross section of the rotors.

= Meshing Parameters

o Otragoraty S| |
Relaxation Factor (0-1) 1

Tolerance Factor { 1-100) 100

Inflation Layer Contral

Radial Bias Factar (0-1) 0.5

Radial Bias Intensity (1-10) 1

o both the distribution and meshing parameters can be changed later

- Start Grid Generation through a three step process as below.

Bk Select Rack Refinement Points = 400

= Control Switches

ok e |

Rack Refinement Points

Boundany Generation
Fluid Rotor Grid

Solid Rotor Grid

Inlet Part Grid

Outlet Port Grid
Preprocessor Input File

Vertex Fles Stat Mumber
Wertex Files End Mumber

SR FIFIEIEIEIEIEE
L4

Bk Click Numerical Rack Generation

File Edit Run View Units Help
NEH«»@eoXE0|  ¢addiadgoT &
T -

p |"" .-T '-'-:: -::,:“" i

L) [ o BN =) [ t:‘l

This operation produces the rack curve between the two profiles. It is required to be executed
only once in the grid generation process.

4 SCORG" ©PDM Analysis Ltd, 2021 Page | 11
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Default profiles! .t

P1.dat and P2.dat files have been replaced. Do you want to
! use them as default profiles?

Yes Mo Cancel

» Click Boundary Distribution Generation

File Edit Run View Units Help
NEHe»oe2XEao|oaddIldos &

Inputs-\] Properties | Units Izer Profile X\]

Tl T

Information about the progress of the selected activities in the meshing procedure is displayed
in the output window. Any warning or error and their locations are indicated. If errors occur, it
is important to manually tune the input parameters which will produce a mesh without errors.
Graphically the mesh distribution in each section can be visualized and checked for any
deviation from requirements. The detailed description of methods used for distribution,
adaptation and generation of numerical mesh is available through the Help in the drop down
menu.

4 SCORG" ©PDM Analysis Ltd, 2021 Page | 12
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 Inspect report and check that there are no distribution warnings listed
C:hWSCORG \Grid=echo off
ThetadiPaEh L eI ERORG T e
ProjectPath = D:TwinsScrewCFXSetup'SCORG_Grid_Tutorial
SCORG - Screw COmpressor Rotor Geometry grid generator V.5.9
............................................................. 3/ 3/2021...
Screw compressor/p Wrap = 283.2 RPM=12344. vel= B82.3 Ncel= 566400

Z1/Z2= 3/5 d1=127.38 [mm] d2=120.32 [mm] a= 93.00 [mm] Ten=216.45% [mm]
"NFi Nr Nz Nadd  Rot Rack Boun Mesh ROtM InpP OUtP Prep Rasm Line 01l
a0 & 118 50 3 1 1 0 0 0 0 0 1 1 0

Calculation: ROTOR 1: 0.00 pist 0.00 cos  2: 0.00 ang. 0.00 s5in
Calculation: RACK smoothing factor: 0.80 smooth: ON
Calculation: BOUNDARY Male = 300 Female = 300

Initial sSmoothing Distribution:Casing to Rotor Conformal

TFI_Mesh routine - Rotor 1

TFI_Mesh routine - Rotor 2

Initial Smoothing GRID RelaxFac, TolFac, RadBFac, RadBInt, InterlobeBInt

1.0 100 0.5 1.0 2

sh routrine
Distribution Type: Casing to Rotor Conformal |

Cell statistics overall number of cells 0
.Rotor fluid 0 .Inlet port 0
.Rotor solid 0 .outlet port 0
‘start: 11:23:18  End: 11:24: 2 Running time: Oh: Om:43s = 42 sec

............................................................. 3/ 3/2021...
SCORG - Screw Compressor Rotor Geometry grid generator - wver. 5.9

B Click Distribution Mesh to visually inspect the distribution in each cross section

EX DA TwinScrewCFX5etuphSCORG_Grid_Tutorial
File Edit Run View Units Help

NEHdS e~ @edXE OS¢ @ e a8
Seledionsw Properties User Profile % —_—
» - SCORG_Grid_Tutorial -
» - Geometry
» - Thermodynamics
)
<*ISCORG"" © PDM Analysis Ltd, 2021 Page | 13
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» Inspect all the distribution positions nsure that 0
position.

# Click Rotor Grid Generation

File  Edit n View Units elp
1Fdle~ocxmolesdau@ore e rm o
I'r-l.-..-...hwl Iy - Wi—za_ lloar Brafila t;‘l

B Inspect report and check that there are no grid errors listed

4*:SCORG"“ © PDM Analysis Ltd, 2021 Page | 14
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% x( Rotor Grid %)
Distribution: Mesh: Quality Criteria:
[ ~ | ]| [Mene ~] [ Show Rotors | Guaity Report
l.."
nryiny
Uittty
s
Lo 2 -
G 2
GEEEERER =
SRR i g2
SRR '94%@%%
= G

1t

iispn

Ui

T

T

it
S

o =
% S A
RS Y
Y
\\\\\\\\\\ uantey “‘lllll"," EEE'H'%\%@#
NNt =~
R N 558 5
v T A R W s,
A R TR ey, Iy 00
TR ittty My e
Eox f “ﬁﬁﬁ&ﬁ%ﬁﬁ° ”WW%%ﬂmﬁ? i
!

Installrath C:\SCORG

ProjectPath = D:\TwinscrewCFXSetup'SCORG_Grid_Tutorial

SCORG - Screw COmpressor Rotor Geometry grid generator V.5.9
SCrew compressor/p wWrap =

3/ 3/2021...
283.2 RPM=12344, vel= B82.3 NCcel= 566400
Z1/2Z2= 3/5 d1=127.38 [mm] d2=120.32 [mm] a= 93.00 [mm] Tlen=216.45 [mm]
‘Nfi NF Nz Nadd  Rot Rack Boun Mesh RotM InpP OutP Prep Rasm Line 071
a0 & 118 50 0 0 0 1 0 0 0 0 1 1 0
calculation: FLUID GRID RelaxFac, TolFac, RadBFac, RadBInt, InterlobeBInt
1.0 100 0.5 1.0 2
TFI_Mesh routine - Rotor 1
TFI_Mesh routine - Rotor 2
PDE_mesh routine - Rotor 1
PDE_mesh routine - Rotor 2
PDE_Interlobe_mesh2 routine: smooth Interlobe
.&HE&ELEF%HIL.ﬁbibFE ........... R R R R
Check_crid - rRotor: 2
write 2D Grid Data
Grid Data Count:
Male rotor domain, vertices: 321300, cells 283200
Female rotor domain, vertices: 321300, cCells 283200
WriLLen Concrol. dac
AT EIEEYE T SURRLEREEE Sonnall Mo bE LaiiL e
.Rotor fluid 0 .Inlet port 0
.Rotor solid 0 .outlet port 0
‘start: 11:29:31  End: 11:29:42  Running time: Oh: Om:10s = 2 sec

3/ 3/2021...
SCORG - SCrew COmpressor RoTor Geometry grid generator - ver. 5.9

» Click Rotor Grid 2D Mesh to visually inspect the grid in each cross section

§O
<*}sc0RG“ © PDM Analysis Ltd, 2021
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x( Rotor Grid_ )
Qualty Citeria
[None

x
Gualty Report

[ Show Rotors

Mesh

B

Distribution
[z ~]

1l
i
\\\{{\ﬂ‘

TR

A

v
U RTINS

e
Pt
fas

jafl

i

Ficariit

R it
/}tll///,/,,% 'I

Porsrt i,
W ’I',’:a,

S
el >
R ZEwa iy "
e LA S
S ST
. BRSO SR
S S ] AN
A, S o N
LA DR 2 e Wi QARG
{1

B Click Quality Critera = Error Cell and Inspect.

sPULIFOT@ | CEe
x( Rotor Grid_ x)
Mesh: Qualty Critera:
1 o
Main Errors: 0
Gate Errors: 0

Distribution:

1 -

» Click Quality Critera = Orthogonality and Inspect.

x| Rotor Grid ’q
Mesh:

4

Quality Criteria:
Orthogonality I Show Linesl | Quality Report |

Distribution:
1 - 1

-

» Inspect the 3D mesh

4 SCORG"
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Select Rotor Posttion
Uniform Rotor Geometry

£+[¥]Main.1

| -[¥]Main_Ax_HP
[¥]Main_Ax_LP

{ ~[[IMain_Casing
[¥]Main_Rotor

=-[V]Gate.1

- [V]Gate_Ax_HP
[V|Gate_Ax_LP

{  ~[[)Gate_Casing
[¥]Gate_Rotor

[ Wireframe

-[] Sealing Line

» In Control Switches = Preprocessor Input File select > ANSYS CFX
» Set Vertex Files Start = 1
B Set Vertex Files End =50 [ = Number of Angular Divisions ]

= Control Switches

Rack Generation Off w
Rack Refinement Poirts 400

Boundary Generation Ot e
Fluid Raotor Grid On w
Solid Rotor Grid Off ~
Inlet Port Grid off w
Outlet Port Grid i w

ANSYS CFX o

Vertex Files Start Mumber 1

Vertex Files End Number 50

|

» Calculate Preprocessor Files Generation

(-kZSCORG“ © PDM Analysis Ltd, 2021 Page | 17
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File Edit Run View Units Help

NEHde~»@2xXao| ¢addIToTe
. Y- - =

C:\SCORG\Grid=echo off

InstallpPath C %\ SCORG
ProjectPath = D:TwinScrewCFXSetup'SCORG_Grid_Tutorial

conformal

--—-Generation of Port Pre Processor files
Low Pressure Port not calculated
Pre-processing skipped

High Pressure Port not calculated
Pre-processing skipped

--——-Generation of Rotor Pre Processor files
Checking volumes in Male

Min/Max volume= 1.0739071E-11 1.4677777E-08
Checking volumes in Female

Min/Max volume= B8.2917484E-12 1.8342320E-08

CFX SETUP Grids written

Generation of time step grid files
Start time step: 1

End tTime step: 50
RotTor 1, aGrid position 1
RotTor 1, aGrid position 2
Rotor 1, arid position 3

» With this the SCORG™ Project is complete and the CFX setup can be started.
» In the directory structure of SCORG™ Project = Grid - Output with consist of CFX
and grids folder.
» Copy these two folders in the project working directory - TwinScrewCFXSetup
» The CFX folder consists of two sub folders
o CFXPreSetup
o JunctionBox

—

4 SCORG" ©PDM Analysis Ltd, 2021 Page | 18
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Intel Fortran Compiler is required in the initial stages of the case setup. It is not required to

= (] SCORG_Grid_Tutorial
=[] Grid

E

7] Input
= ("] Output

® 4 PDM

1= (0 CFX
(7] CF¥PreSetup
[ JunctionBox

E--Fldat

1= (7 grids

CE (] tmp

© (] Reports

. ] Results

: Scorg.ini

1 [ Prefile

H 7] Themodynamics

SCORG_Grid_Tutorial spf

g analysis
=
[E=N NN =5
@uv| . v Computer » D(D:) » TwinScrewCFXSetup » v|¢'v,‘| arch Twi..
Organize = Include in library = Share with + Burn MNew folder B=v O @
- Favorites ! CEX
Bl Desktop ;I | Filefolder
&4 Downloads =
=] Recent Places S grids
SkyDrive I | File folder
. . . SCORG_Grid_Tutorial
U.g_lerarles File folder
j Documents
J“- Music
=/ Pictures
il Suhwersinn i
3 items

» JunctionBox folder consists of the Fortran codes that need to be compiled to generate
an external library that will be linked to the CFX solver during executions in order to
be able to read the set of grids generated by SCORG™

Crganize =

- Favorites
Bl Deskiop
& Downloads
=l Recent Places
) SkyDrive

74 Libraries
3 Documents
,J”. Music
=] Pictures

il Suikharercinn

8 items

m

rycal_easyrmap.F
mycal_meshmap.F
set_mesh_user.F
upd_crdwx_user.F
update_crdvx_user.F
update_resh_user.F
userpart.F

< | i

=3 [HoB =<~
@Qv| o D(D) » TwinScrewCFXSetup » CFX » JunctionBox v|¢?| Search Jun... }Dl
Include in library = Share with - Burn Mew folder = = [ l@l
*  Name . Date medified
| Compiletd 07/10/2011 17:56

22/08/2014 19:26
22/08/2014 19:26
22/08/2014 19:26
22/08/2014 19:26
22/08/2014 19:26
22/08/2014 19:26
22/08/2014 19:26

Compiler Environment setup [ One time procedure ]

repeat this step for every CFX case setup.
For Windows OS,

e Install Microsoft Visual Studio 2008 or any later version.

4 SCORG"
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e Install Intel Parallel Studio XE 2011 for the Fortran compiler.

Below are some links that provide these installers (Evaluation Editions), but if you have other
Fortran compiler then it can be used.

http://www.microsoft.com/en-gb/download/details.aspx?id=40787

https://software.intel.com/en-us/intel-parallel-studio-xe/

You can then access the Intel Fortran compiler command prompt as shown below. Try to run
ifort command to check if it is recognized and properly works.

Dell " -
DellInc ’
DISCO

Dropbox
Elaborate Bytes

Games

City University
Google Chrome g Documents
Intel Parallel Studio XE 2011 I
@ Parallel Studio XE 2011 with VS2008 |-
& Product updates [irse

. Command Prompt

. Parallel Studic XE with Intel Com

E 1A-32 Visual Studic 2008 moc

¥ Intel 64 Visual Studio 2008 mi|

. Documentation
. Getting Started Tuterials Devices and Printers
Intel Compiler XE
Maintenance Default Programs
MathType 5
MediaGet? Help and Support

Pictures

Computer

Control Panel

4 Back Run...

| Search programs and files }3‘ E
1 X |o|le|le|a] X

For Linux, check if either of F77, F90, G77, G90 or a Portland compiler is installed.

4.1 Compilation of Junction box Subroutines

Junction box subroutines are used by CFX solver to read the new mesh coordinates of the rotor
domain every time step. The source code and compilation command used for this purpose is
available in the [ \TwinScrewCFXSetup\CFX\JunctionBox ] folder.

For Windows,

In order to create the library and link the object files compiled by Fortran compiler we will use
the cfx command ‘cfxSmkext’. For this you need to first set the environment variable ‘Path’
and point to the CFX installation directory.

System Properties = Advanced - Environment Variables - System Variables - Path.

Add the path of [..AnsysInc\v130\CFX\bin] to the variable separated by a semicolon from
others.

4 SCORG" ©PDM Analysis Ltd, 2021 Page | 20
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N

PROCESSOR_A... AMDG&4

PROCESSOR_ID... Intel&4 Family 6 Model 42 Stepping 7, G... ™

[l

i

System Properties 2
Computer Name | Hardware | Advanced | System Protection | Remote
Envircnment Yariables 3
User variables for City University
Variable Value i
AWP_LOCALE130 en-us E
FLUENT_INC c:\program files\ansys incly 130fluent
path C:\ShamRane\sham_2011\Disco_trial;c:...
TEMP %LUSERPROFILE%:\AppDatalocal\Temp ™ Edit Systern Variable
| mew.. || Edit. || Delete
Variable name: Path
System variables Variable value: I
Variable Value gt
C:\Program Files (x86)\Intel\Composer ...
PATHEXT .COM; .EXE; BAT;.CMD; VBS;.VBE;. 15;.....

oK ] | Cancel |

New...

|| Edt.. || bDeete |

| OK || Cancel |

Once the path is set, launch Intel Fortran Compiler command prompt. Change the working
directory. Issue the command mentioned in Compile.txt file.

-double is a flag for double precision CFX simulation. You need to remove it for Single

precision simulations.

-name is a flag for the routine object and is called by the solver.

+ TwinScrewCFXSetup » CFX » JunctionBox

nt Burn MNew folder
Mame

| Compile.td

2 mycal_easymap.F
2 mycal_meshmap.F
D set_mesh_user.F

D upd_crdwx_user.F
D update_crdvx_user.F
D update_mesh_user.F
2 userpartF

—

4 SCORG"

~

Date modified Type Size
07/10/2011 17:56 Text Document 1 KB
22/08/2014 19:26 Fortran Source 3 KB

EM Administrator: Intel Composer XE 2011 Intel(R) 64 Visual Studio 2008

C:~Program Files <xB86>~Intel~Composer HE 2811 SP1>D:

D:\TuinScrewCFlSetup CFR ~JunctionBox>cfx5 &_

© PDM Analysis Ltd, 2021
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BEA Administrator: Intel Composer XE 2011 Intel(R) 64 Visual Studio 2008 - cfhib

C:“Program Files (x86>~Intel~Composer KE 2811 S5P1i>D:
D:sTwinScrewCFiSetup CF{~JunctionBox>cfx5 &

=3 ANSYS CFX-13.0 Launcher (on SHAM-PC)

File Edit CFX Show User  Help

AMSYS Client Licensing Utility

.:':-* as
2 ue
TurboGrid 13.0  CFX-Pre I Command Line .0
) Edit File... I ra
Working Directory DTl - | = | »
Edit Site-wide Configuration File —
"
BN Administrator CA\Windows\system32icmd.exe ===l @

Microsoft YWindows [Uersion 6.1.76811
Copyright <(c> 2887 Microsoft Corporation. All rights reserved.

D:sTwinScrewCFiSetup CFE~JunctionBox*cfxbmkext —double —name meshread mycal_easy
map.F mycal_meshmap.F set_mesh_user.F wpd_crdux_user.F update_crdux_user.F updat
e_mesh_user.F_

> Copy the created library “winnt-amd64” in the C:\windows folder for easy access and
subsequent reuse

—
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& Downloads
=1, Recent Places
SkyDrive

9 Libraries
3 Documents
3, Music
=| Pictures

Subversion
[ e : AP

9 items

[o o /=)
@Uv| « CFX » JunctionBox » v|4’|| Search o
Organize = Include in library - Share with + Bun » &= ~ [l |:§:|
. Favorites MName
B Desktop winnt-arnd6d

= | Compilet
mycal_easymap.F
mycal_meshmap.F
cet_mesh_user.F
upd_crdvx_user.F
update_crdvi_user.F
update_mesh_user.F
userpart.F

- 4 1

For Linux,

g analysis

Go to the working directory using Linux command prompt and issue the following commands.

B Use Intel Fortran Compiler 2015

B The procedure for compilation is same as for windows.

> A folder linux-amd64 will be created when this step is successful.

It is not required to repeat this step for every CFX case setup and the folder winnt-
amd64/linux-amd64 can be just copied and used again in another case. But this library is
specific to a given operating system and a given architecture. So in case you are running on a
32 bit OS or any other OS (Win 8) etc. you need to execute this step and provide the library
so created to the CFX solver definition file. The library is common for Serial and Parallel

Simulations.

[E=5[EER =X
@le » Computer » Local Disk (C:) » Windows » - | +3 | | Search Win... 0 |
COrganize « Include in library = Share with = Burn » gz w E] 'ZE}Z'
b Favorites i Name : Date modified i
Bl Desktop 3 Vss 14,0
& Downloads Web 1440 i
=, Recent Places winnt-amdéd 21,/06,/2013 18:07
SkyDrive winsxs 28,/08,2014 10:28
L] As 05/11/201211:22
=l Libraries Sl < 111 r
125 itemns
5O
<* SCORG™ © PDM Analysis Ltd, 2021
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5 CFXPre case setup
» Launch CFX from [ W\TwinScrewCFXSetup\CFX\CFXPreSetup ] folder

@ ANSYS CFX 2020 R2 Launcher (on DESKTOP-MESHFID) - O x

File Edit CFX Show Tools User Help

a B &

CFX-Pre | CFX-Solver Manager CFD-Post

1
Working Directory | D TwinScrewCFXSetup/SCORG_Grid_Tutorial {Grid fOutput/CFX /CFXPreSetup - | 1

P Select New = General

=== |

CFX-Pre

File Edit Session Insert Tools

REFETICIEL 5‘”‘”'“:”"‘"3 oF Sk » ©»
|I SII General

Turbomachinery

Quick Setup

Library Template

whﬂ

» Go to > Session - Play Session > Select SingleRotorDomainimport.pre

(-k:SCORG““ © PDM Analysis Ltd, 2021 Page | 24
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Hle  H

ﬁ CFX-Pre:_Unnamed

File EditInsert Tools  Help
e[S e |G ® S4BT o EmAs 0O Skeko i, hAFrLER DER

Outi ) — —
utine ssi

ap [Mew Session... = ﬁ Play Session File X
v @ M & StartRecording

|
o @f &b Stop Recording Look in: | D: \TwinScrewCFXSetup\SCORG_Grid_Tutorial\Grid \Output\CFX\CFXPreSetup '| QQ 0 ﬁ- @
L
v @ Flow Analysis 1 | E Documents MName Size Type Date Modified |
© analyss Type 1 [ singlerotorDemainimpart.pra 2KB preFile  09/08/2019 09:14
ﬂ Interfaces a shamr
hd Solver

&% Solution Units
& Solver Control
Output Control
)!; Coordinate Frames
@ User Locations I 1
Transformations |
> (2] Materials
@ Reactions |
v (%] Expressions, Functions and Vari
(3] Additional Variables
Expressions
User Functions
User Routines
- @ Simulation Control £
@ Configurations ! File name:
3 Case Options |

|[open ]!

* Files of type: |C:F)H>re5ess’onﬁes(*‘pre) '|| Cancel |

B This imports the rotor grid in starting position and single domain rotor is created in
the setup.
B Save case as Rotor.cfx

Toos  Help

W0 5P S/ +PpBILONERA OF SR OPOPEL LIrLER IERY

Save Case X
ook | G ] \PPresetn oo omaEE
&) Doaments Name s;e  Tye  Datewodfied

Reactions

File name: |\nemr<ﬁ< i

Fies of type: | CFX-Pre Case Fies (%.cho)

> Right click Mesh = Import Mesh - CFX Mesh - Select
SCORG_CFX_Tutorial_Ports_V5.4.cfx

(-k:SCORG““ © PDM Analysis Ltd, 2021 Page | 25
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File  F
E CFX-Pre: Rotor
File Edit Session Insert Tools Help
Jod S w9 5 S+ PN xEHMAs O el A FGERE BEERY
i +,
Outline R ONOROY O~ %
Viewl ¥
] S ImportMesh D CFX Mesh
i Wiew by 4 <hi
v (& sim SRS HERR I8 Impert Mesh *
v (g Transfarm Mesh CFX-Solver Input
Define Connection ICEM CFD Loak in: Diffwinsaencixsep. » @ © O [ 3
v
. ANSYS "
Glue Adjacent Meshes H Documents Name sizel
FLUENT SCORG_Grid_Tutorial
rid_Tutorial
Reload Mesh Files CGNS a shamr e ’ 5
P SCORG_CFX_Tutorial_Ports VS, 4.cfx HEEH
B5 other ...
Import Region Data
Export Region Data
Insert »
Render »
Show
Hide
bles
Delete All Mesh
§ Expand Sub-Branches
Collapse Sub-Branches < >
~ [ Simulation Control File name: I|SCURG_CFX_Tumna\_Purts_v5.4.cﬁ( || Open ||
[$) configurations
Case Options Files of type: | CFX Mesh (*gtm %cfi) - Cancel Use settings next time

> Go to File > Import > CCL - Select SCORG_CFX_Tutorial_V5.9.ccl

E CF¥-Pre: Rotor
Edit Seggion Insert Tools Help

] New Case Ctrl+N
o

— Open Case... Ctrl+0

Close Ctrl+w

E Save Case Ctrl+5

E Save Case As...

Q Reload Mesh Files

Export

&l Save Picture...

Recent Case Files L4

Recent CCL Files 4

Recent Session Files L4

Quit Ctrl+Q
User

;4!‘\ Coordinate Frames
User Locations
Transformations
@ Materials
@ Reactions
v @ Expressions, Functions and Variables
Additional Variables
Expressions
User Functions
hd . User Routines

%W S/ +PBIOOEE A

H

B mportccL
Look in: D:\TwinScrewCFXSetup < 0 5] 0 ﬁ @ @
‘iﬂ Documents Name Size Type
SCORG_Grid_Tutorial File
a shamr

D SCORG_CFX_Tutorial_V5.9.cd 42KB cd F
< >

Fle name: I|SCURG_CFX_TumriaI_\u'S.9.cd | | [ open

Files of type: | CCL Files ("cd “cst) - Cancel

B Save case as Testrunl.cfx

4 SCORG"
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Import Method:
() Append

[ Autodoad materials

Page | 26



SCORG™ V/5.9, 2021 ® 4 PDM

g analysis
-
Save Case @

Look in: [ | D:\TwinScrewCFXS.. \CFX\CFXPreSetup ] O O LF [

}L My ... Mame . Size Type

Dot @] Rotor.cfx 125MB cfx File
’ | SCORG(C)_CFX_Tutorial_Ports_V5.0.cfx 18.3MB cfx File
| Sham
] i 3

File name: TestRunl.cfx
Files of type: |CFX-Pre Case Files (*.cfx) - ] Cancel

B In the setup there are three non-conformal grid interfaces
o Domain Interface 1
o Domain Interface 2
o Domain Interface 3

» Interface 1 is between the Suction Port and the two rotors.
o Inspect the interface settings.
o Right click Domain Interface 1 - Mesh Statistics = min / max z should
match so that there is no gap between the faces.

—
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T CR-Pre: TestRun1

Fle Edit Session Insert Tools Help

L HEL S 9 %8 s+ BT o vEM A OF SkEve kel nArED EEERS

Cutine  Expressions  Domain Interface: Domain Interface 1 a8 ‘ 3@ @ @ m] v‘ (S
Details of Domain Interface 1in Flow Analysis 1
View1 ¥

Basic Settings  Additional Interface Models  Mesh Cannection

Interface Type |Fiid Pid

Interface Side 1

Domain (Fiter) [suction |

Region List I‘ AxialInterfacesuction I

Interface Side 2

Domain (Fiter) [ rotor |
Region List I‘ rotor_AX_1 I
Interface Models
Option | General Connection
Frame Change Mixing Model
Option [Mone
Pitch Change
Option None
J£ Domain Interface 1in roa Side 2
& Domain Interface 2in roa Side 2
¥ Domain Interface 3in roa Side 1
J€ roa Default
't.=|:| Initialization Selected Regions:
4 P rog AxiallnterfaceSuction
% Domain Interface 1in rog Side 2 ::—g—i
¥ Domain Interface 2in rog Side 2 - T
¥ Domain Interface 3in rog Side 2 Mumber of Modes: &727
< rog Default Mumber of Elements: 7192
9. Initialization Triangles: 2246
0 Quads: 4846

4 [:; Interfaces @
: 7 Domain Interf g Extents:

; Edit min x, max x: -0.0637847 [m], 0.153261 [m]
E D Interf 4 v
ﬂ oman tnter min y, max y: -0.0637788 [m], 0.0628371 [m]
§8 Domain Inter M3 Mesh Statistics minz, max z: -3,1875e-007 [m], 1.52504e-007 [m]
4 g5 Solver
k% solution Units Rend » Max Edge Length Ratio: 1. #INF
3 = Area: 0.0214477 [m~3]
o Solver Control Show
> A OutputControl |,
42 Expert Parameter{ o=
User Editin Command Editor E]
Pl )&i Coordinate Frames
_‘* Coord 1 Copy
> [&] Materials & Dupicate
[&] Reactions
F] [Z] Expressions, Functions /% Delete
[5¢] Additional Variable o  Rename
P S S

» Interface 2 is between the Discharge Port and the two rotors.
o Inspect the interface settings.
o Right click Domain Interface 2 - Mesh Statistics - Min / Max Z should
match so that there is no gap between the faces.

(-k:SCORG” © PDM Analysis Ltd, 2021 Page | 28
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File Edit Session Insert Tools Help

L H SR e @ s e Tl v @A OF Sk e el b AFRER DERD

§ O
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Qutline Domain Interface: Domain Interface 2
Details of Domain Interface 2in Flow Analysis 1

Basic Settings Additional Interface Models Mesh Connection
Interface Type |Fuid Fuid -
Interface Side 1
Domain (Fiter) [Discharge -] E
Region List ‘Axia\lnherfanenisdﬂarge v| |I|
Interface Side 2
Domain (Fiter) [rotor v |I|
Region List [rotor_sx_2 v Iz‘
Interface Models
Option | General Connection -
Frame Change/Mixing Model =B
Option |Nme e |
Pitch Change =B
Option |Nme e |

B 4 seaae @ o-n

 Interface 3 is between the two rotors and also with the Discharge Port and a special
zone selection is required in such type of domain connection.

o Inspect the interface settings.

o Notice that the face zones form a cross exchange of boundaries as highlighted.

N CFX-Pre: TestRun!

Fle Edit Session Insert Took Help

L HEH% m o 58 4/ + P AT o xEMA OF OR-a-pra-El, hArGER BERE

Outine  Domain Interface: Domain Interface 3
Details of Domain Interface 3in Flow Analysis 1

Basic Settings  Addi

tional Interface Models  Mesh Connection

8 P& e @ H O~ in

Interface Tyoe |Fuid Fuid -
Interface Side 1

Domain (Fiter) | Discherge

Region List [ Radislintf1 Radalintr2
Interface Side 2

Domain (Fiter) [rotor |

Region List || rotor_RADFemale, rotor_RADMale |

Interface Models

option | General Connection -
Frame ChangeMixing Model
Optien [none -
Pitch Change
Option [Nane -

» Go to User > Edit in Command Editor - Set the correct MeshDir, NMeshes and rog
Centre.

4 SCORG"
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@ Domain Interface 3
v @] Solver
2" Selution Units
t‘g Solver Contral
Output Control

E Command Editor

§ Oy
( PDM
g analysis
N—

&replace USER:
Interpolation Scheme = MOME

MeshDir = D:{TwinScrewCFXSetup'\grids
MMeshes = 50

=1
roa Centre =0.0,0.0
rog Cenire =0,093,0.0
EMD

&% Transtormations
@ Materials
@ Reactions

W Expressions, Functions and Variables

Additional Variables
hd ﬂ Expressions
CompressPow
Dflaw
DisIntfFlow
DischTemp

GTarone

A JEn i A

> Go to Expressions - Set the correct parameters
o nelperlobe = Number of divisions in Angular = 50
o nlobe = Number of Lobes on Male Rotor = 3
o revpermin = rpm of Male rotor = 8000

T
nelperlobe
ngrids
nlobe
revpermin
timestep

Rl i

UL Y

B ALY [ LA IR L0 VUSE I GLE L W LA T £ TR
298, 15 (K]

0

nefpeniobe Tiobe

i

8000 [reviming

1.0 frev] / frevoermin = ngrids)

< | n

Details of nelperlobe

Definition Plot

Evaluate

50

» Go to Mesh Read - Set correct Library Path - Start of time Step

o Library Path is the folder where winnt-amd64 has been placed

—

Monitor ABSP
QUTLETMASSFLOWNEW
QUTLETMASSFLOWOLD
QUTLETTEMPNEW
OUTLETTEMPOLD
PO
Sflow
SuctIntfFlow
TO
nelperlobe
ngrids
nlobe
revpermin
timestep
User Functions
a User Routines

5 i e e e e e e e e e e e e |

Outline User Routine: Mesh Read |

Details of Mesh Read

Basic Settings

Option ’Juncﬁon Box Routine
Calling Name update_mesh_user
Library Name meshread

Library Path

Junction Box Location | Start of Time Step

Mesh Read ‘ m

4 SCORG"
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» Move TestRunl.cfx and grids folder - TwinScrewCFXSetup - Open TestRunl.cfx
o Only rotor.1, rotor.2 etc file from grids folder will be used, other files can be

deleted.
[ |£] = | TwinScrewCFXSetup - O it
Home Share View 0
— o » ThisPC » Wark (D:) » TwinScrewCFxSetup » v | 0 Search Tw... @
Mame Date modified Type Size
File folder
SCORG_Grid_Tutorial File folder
M:| 35FemaleProfile_P2.dat DAT File 12 KB
Mj 35MaleProfile_P1.dat DAT File 23 KB
@ SCORG_CFX_Tutorial_Ports_V5.4.cfx AMSYS 2020 R2 .cf... 18,696 KB
Wl SCORG CFX Tutorial_V5.9.ccl ! CCL File 42 KB
@ TestRunl.cfx 03/03/2021 1207 AMNSYS 2020 R2 .cf... 34,858 KB
7 items 1 item selected 34.0 MB |;| =

6 CFX Solver Calculation
> Click Define Run = Save Definition file as TestRunl.def

fd el o OB @it-8-9-§0, B FHE |OEES
B[EraRE[FH O .

| | views ~

Write Solver Input File @
Look in: | | D:\TwinscrewCFXS. \CFX\CRYPresetp | O © @ L1 [13) ] Quit OPxPre
'b& My ... Mame = Size Type O
25.1MB i
} Doc.. |#] TestRun1.def def File 3
| Sham
i
< | 1 | 3 :
P——
File name: I TestRun1.def I
Files of type: [CF!-‘SoIver Input Files (*.def) - ] Cancel

0 T T

» Select > Double Precision = HP MPI Local Parallel > Start Run

4 SCORG" ©PDM Analysis Ltd, 2021 Page | 31
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m Define Run 7 X
Solver Input File I ‘D:\TwwnScrewCFXSemp\TestRun:l.def I | lj
|
Global Run Settings
Run Definition Initial Values Partitioner Solver Interpolator
Run Settings
Type of Run Full A
Large Problem
Parallel Environment =]
Submission Type Direct Start 7
Run Mode | Intel MPI Local Parallel | <
Host Name Partitions
desktop-m33hfjd
Run Environment
Working Directory | |D:\TwinScrewCFKSemp I |_9";
Show Advanced Controls
Start Run Cancel

In the Time stepping Information, mesh map generation and replacement with
consecutive meshes should be reported

] Timestepping Information 1

] Timestep 1 Courant Number | BRcoustic Courant Number |
| 1 RMS MAX 1 RMS MRX 1
| 5.0000E-05 | 0.10 2.75 1 T24.04 293,39 1

DOMAEIN: rocor

Reading mesh for map generation

File read: D:\TwinScrewCFXSetup\grids\rotor.l
Number of vertices = 636650
DOMAIN: rotor

File read: D:\TwinScrewCFXSetup\grids\rotor.2
Number of vertices = 636650

Mesh Statistics

Domain NHame | Crthog. Angle Exp. Factor Aspect Ratio

| I
| I I I
| | Minimum [deg] | Maximum 1 Maximum 1
| rotor || 14.0 ! | 590 ! | 1064 OK | |
| Global | 1.1 1| 13142 ! | 11204 ok |
| | %! %ok 20K | %! %ok 20K | %! %ok 0K |
| rotor | €1 10 8o | <1 1 99 | 0o o 100 |
| Global | <1 g 8l | 4 2 84| 0 <1 100 |
Domain interface: Domain Interface 1

Non-overlap area fraction on side 1 4.48E-01

Non-overlap area fraction on side 2 = 2.69E-01
Domain interface: Domain Interface 2

Non-overlap area fraction on side 1 = 4,13E-01

Non-overlap area fraction on side 2 = 8.11E-01
Domain interface: Domain Interface 3

Non-overlap area fraction on side 1 = 4.90E-04

Non-overlap area fraction on side 2 = 9.84E-01
TIME STEF = 1 SIMULATION TIME = 5.0000E-05 CPU SECONDS = Z.306E+02

S%PDM

g analysis
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6.1 Restarting a Simulation from an intermediate Stop

You can stop the simulation at an intermediate step by hitting the stop button in CFXSolver
GUI or through command line. This will complete the current coefficient loop iteration and
close the solver. Results file is written for the current completed time step.

To restart from the same flow time specify this result file as the initialization file and check on
the continue history from initial file. This will continue the residual monitors from the same
time steps and also the junction box routine will call the corresponding mesh file from the grids
directory.

& Define Run 7 |[=]
Salver Input File
Global Run Settings
Run Definiton | Partitioner | Solver | Interpolator |
I Initial values Specification I = &
Initial Values
Initial Values 1
L4
Initial Values 1 Settings
File Name I M_MFBC_wallVelocity_003.res I| ._j- =
Continue History From
iContinue History From | Initial Values 1 |

Use Mesh From I[Solver Input File -
|

Type of Run [Full - ]

Double Precision
Parallel Environment S|

Run Mode [P MPI Lacal Paralel -

Host Name I Partitions
SHOPBUILDG0S9 2 i

—
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7 Distribution Options
There are three options available in the Type of Distribution (Rane, 2015)

a. Rotor to Casing
Generates a smooth rotor surface and node distribution on the rotor can be controlled
using Distribution Adaptation factors. This gives good quality rotor profile in 3D.

b. Casing to Rotor Nonconformal
Generates an orthogonal cell structure with possibility to independently refine the
interlobe leakage region. This gives better leakage predictions.

c. Casing to Rotor Conformal
Generates an orthogonal cell structure with a single domain containing both the rotors.

= Distribution Parameters

TTTT—
K Main Rotor to Casinc

Casing to Rotor Nonconformal
K Gate Casing to Fotor Conformal
O=nlr Crmmmthima Camdar no

The selection of the type of distribution is dependent on the type of screw machine being solved
and the CFD solver in consideration. For ANSYS CFX all the three options are available.

The preferred option is Casing to Rotor Conformal as this will generate a single block
structured grid that has both the rotors and eliminates the interface between them

Refer to SCORG Help Manual for more details.

8 Summary

This document describes the steps to setup an ANSYS CFX model for Screw compressor CFD
analysis starting from output data generated by SCORG™ Meshing tool. More detailed
information on using SCORG and Screw compressor mesh generation can be found in user
guide (SCORG, 2021). As mentioned earlier the compilation of junction box routines is a
onetime process but has to be done whenever the operating system or its architecture changes.
The set of mesh files generated for a complete cycle are reused cyclically when the simulation
is run for more than one cycle. Thus it is possible to continuously run the simulation until
repeatable results in the monitors and good convergence is obtained. It is also possible to stop
and restart the simulation in between, change certain Boundary conditions, Solver control
parameters or save the intermediate results. More details information on using ANSYS CFX,
Transient simulations and Post-Processing can be found in user guide (ANSYS CFX, 2021).
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