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Praject Schematic > B %

- A

« Create a new ANSYS Workbench project with an o
empty CFturbo system. crrurbo

50 - -
radial coordinate
37 [mm]

* Open the Setup cell in the CFturbo system and
import your initial design or create it in CFturbo.

2 Radiallmpeller;
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Datei PROJECT SETTINGS HELP STATOR
(£ 0 X |&
* Open the ANSYS Workbench dialog in CFturbo. formation setup prediction = |workbench fomponents finishing
General Additional
DPictureofmendionalvi: o
Export interface Components Export interfaces Components
29 Ansys TurboGrid 1: Pipeln, 2 Radiallmpeller, 3: PipeOut | ¢ Add €43 Ansys TurboGrid m
- Bl Ansys spaceciaim i P
Med Radialimpeller
g PipeOut
» Choose the parameters to vary and create the
export actions for TurboGrid.
* In this example the trailing edge circumferential
angle is a parameter. Since the leading edge
circumferential angle is constant, the blade wrap
angle of the impeller is controlled.
£t Settings
Mo messages
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. . . Project configuration for Ansys Werkbench has been modified,
« Exit CFturbo and confirm the save dialog. ®@

Save?

v fes & Mo » Cancel

- A - B
» Update the CFturbo system in ANSYS Workbench 2 ® setp p o2 | [ TuboMesh R |
in order to create the exports. Then drag and drop 3| @ hoemotdl i v TurboGrid
the TurboGrid system on the CFturbo export. I T :
CFturbo

| [’p:l Parameter Set
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« Create a mesh in TurboGrid that fits your
demands.

- A - B - C
: 1 1
2 ® setup v 4 =2 i TuboMesh o2 @ setp &,
« Exit TurboGrid, then drag and drop a CFX system )| @ neslubosd g v TurboGrid 3 @ soton 7
on the Turbo Mesh cell. o Poeout urbotc] y 4| @ Resus T
4 | [pd Parameters o
CFturbao

| [iﬂ Parameter Set
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A Expressions, Functions and Variables
Additional Variables
b Expressions
¥ hydrodynamic efficency

« If necessary, define additional input parameters via ER e —

. . . o zhaft power Edit
expressions in CFX-Pre expressions. /@ total pressure difference N _
- Edit in Command Editor
User Functions
User Routines Use as Waorkbench Input Parameter
hd [EI Simulation Control
I8 Configurations Copy
Case Options ¢ Duplicate

x Delete

gk Rename

« Complete the CFD pre-processing.
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hd Expressions
Accumulated Time Step
Angular Velodity
Current Time Step

« Do a test run, then open the results container in the
CFX system and define your output parameters via
the CFD-Post expression tab.

e Exit CFD-Post.

Reference Pressure
Sequence Step

Time

atstep

ctstep

hydrodynamic effidency
omega

shaft power

sstep

A

) | (&

! Setup

—=4 [)P_nj Parameters

« Select the Design Exploration system of your
choice and attach it to the parameter set via drag

e

-1770 frev min~-1]

e

o fatmi

e

o

Accumulzted Time Step

Current Time Step

abs{total pressure difference * 7 = massFow () @0uifow / sresdAveDensity) @0utfow /shat
Anguiar Velogity

7 * torque_z()@co02 Wallrot * 1770 frev min-1] / Ifrad]
Sequence Sfep

w
| CE
2

Pipeln [TurboGrid]
3 | (€ Radialimpeller [TurboGrid] "
PipeOut [TurboGrid] 4

CFturbo

MNew
£ Edit
Edit in Command Editor

=% Duplicate

x Delete
Use as Workbench Input Parameter
Use as Workbench Output Parame ter

Deselect as Workbench Parameter

- B -

R

C

v 4 —2 [ TuboMesh v 2 | Setwp
TurboGrid 3 Solution
4 @ Results

5 [)p_q] Parameters

CFX

: R

v a
v a
v a

CFturbo

and drop.

| L’p:J Parameter Set

- n}

i Response Surface

2 E Design of Experiments 7 d
3 |ﬂ] Response Surface =

Response Surface
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« Configure the DOE (Design of Experiments)

« Configure the option for data preservation
under Design of Experiments (disabled by T O
default). o E

« Configure your sampling type under Design
of Experiments.

Preserve Design Points After DX
Run
Retain Data for Each Preserved
Design Point

Report Image None

E / Design of Experiments 5]
B InputParameters

1

2

3

4 B (@ crturbo (A1)
5 f)p P& - RadialImpeller. Mean surface0.0.tePos. Traiing edge position
3] E Output Parameters
7

8

a

10

B B crlcy
pd P3-total pressure difference
pd P4 -hydrodynamic effidency
pd PS5 -shaft power

B @ CFturbo (A1)

» Enable/Disable the parameters that should be
used for the DOE.

-
g

12 pd P7-Radiallmpeller Mean surface0. 5.tePos. Trailing edge position
13 = Charts

14 ./Em Parameters Parallel

15 Jb’_ Design Points vs Parameter

* = X
A B
1 Property Value
3 Units degree
4 Type Design Variable
« Set the upper and lower bounds for the enabled s | o | contumes
3 = Values
parameters. 7 Lower Bound 70
8 Upper Bound 110
9 Allowed Values | Any -
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- A - B - C
: : :
2 © Setup v 4 — .2 m Turbo Mesh " 4 a2 @ Setup v 4
I 1 1 1 1 ‘  Pipeln [TurbogGrid] . g TurboGrid 3 |§5 solution v
 Preview the defined samples by right clicking the = : e=iEt, - @

—>4 f|>_c| Parameters 5 fP_'I Parameters E

Design of Experiments container and choosing -
Preview...

- D

1 Response Surface
2 Design of Experiments

3 B‘ Response Surface FH

rﬂ Parameter Set

Import Design Points fram CSV... 3

Copy all Design Points from the Parameter Set

Response Surface

Import Design Points from DPS...

#  Edit..
53  Duplicate
Transfer Data From New 4
Transfer Data To New 4
#  Update
4  Preview ...

Update Upstream Components
Clear Generated Data

J Refresh
Approve Generated Data

EE rename

Properties

Quick Help
Add Mote

Table of Outline A2: Design Points of Design of Experiments * B X

A B C D E F G

Update Order = i P& - RadialImpeller.Mean surface0.0.te... ¥ | P3 - total pressure difference (Pa) ~ | P4 - hydrodynamic effidency ~ | PS -shaft power (W) ¥ | P7 - Radiallmpeller.Mean surface0.5.te... ¥

]

2 2 1 70 F 4 F rd
3 4 2 30 F rd F #
4 1 3 90 7 rd d d
5 5 4 100 7 4 7 4
6 3 5 110 F 4 F -
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v B X
. . . . A B C
« Start the DOE by right clicking the Design of 5 Stots petas Progess
Experiments container and choosing Update. 2 | Component i Resmanse surfoce Optinization | TorboGed for Desion ot 1 o . Q

=/ Design of Experiments 5]

E  InputParameters

B @ CFturbo (A1)
I?p P& - RadialImpeller. Mean surface0.0.tePos, Trailing edge position

« After the DOE has finished, charts will be created :
- =] = Output Parameters
automatlca”y 7 B B crxicy

pd P3- total pressure difference
pd P4 -hydrodynamic effidency

pd PS5 -shaft power

- Additionally, you can create response surfaces by e
updating the Response Surface Container in the 12 pd P7 - Radialimpeller. Mean surface0. 5. tePos. Trailing edge position

13 = Charts

,/Hf,ﬁ Parameters Parallel

project schematic. S s e

« Line plots of the active (enabled) input parameters
and the output parameters can be also be
configured. oL

85 50 a5 1
PG - Radialimpeller. Mean surface0.0.tePos. Trailing edge position [degree, 1
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