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The COM Interface

The Basis

VA7
B MeostCOM
. Component Object Model

Also known as ActiveX®, OLE
Extensions: DCOM, COM+, MTS, Windows® DNA

« Programming language independent
- Supported by many programs
- The operating system provides Runtime Environment

www.magnasteyr.com
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Interface Functions - Events

El-d@e=0 IKulanalysisctr2 - -

EEI---@I; Bases and Interfaces u ‘I , I S "

=4 dddToBatchLisk([ in ] BSTR. fileMarne)

G BatchMode([ in ] BOOL new\al)
-GS BatchMode([ out |, rebval ] BOOL * pial)
= Cancel(vaid)
—=@ CleanUp([ out , retval ] BOCL * succ) .
G5 EnableEvents([ in ] BOOL newval) ° M Eth Od S an d p ro pe I‘t Ies
-GS EnableEvents([ ouk , rebval T BOOL * pyal)
~ =@ GetCOMYalueByID in ] BSTR camMame, [ out , retval ] double * value)

— = SebCOMValueByID] in 1 BSTR comMame, [ in ] double value, [ out | rekval 1BOOL * succ)
~gr=@ SebCOMYalueByIDAsStr[ in ] BSTR camMame, [ in JBSTR svalue, [ out, retval ] BOOL * suoc)
=@ ShowResulk{vaid)

=8 SirnulateCFD( in ] BSTR cfdFile, [in JBSTR zResFile, [ out , retval TBOOL * succ)

— = SirnulateCperatingPoink in ] LOMNG simMumber, [ out |, rebval 1 BOOL * suce)

~a=@ Startanalysisi] aut , retval ] BOCOL * succ)

—-GEE WriteResults([ in ] BOOL newyal)

S-@=a _IKulisnalysisChr2Events

= OnCheckForCancel{vaid)

b= ORERdOFTimesStepl] in ] long |_kmeStepho, [in ] double d_time)

° Events ~a=8 OnError([ in ] BSTR s_fkt, [ in ] BSTR s_msg, [ in ] BSTR s_add, [in ] lang [_type)
=4 OnMessagel[ in 1BSTR s_fkt, [in ] BSTR s_msg, [in 1ESTR s_add, [in ] long |_tvpe)
—a=8 OnMextIteration([ in ] long |_itMa)

-~ = OnMextTime([ in ]long |_timeStephia, [in ] double d_time)
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Improvements for COM-Interface

« New method ObjectExists

» Possibility to check if a COM object of the given name exists
New property WriteResults

- Possibility to quickly disable output to *.aus-file

. time savings of more than 10%

New parameter for method SimulateOperatingPoint(n)
- Possibility to calculate only desired operating point

- Possibility to calculate all active operating points
Events are ,fired“ more often

- More possibilities for control of transient calculations
Actuators for fluid circuits

- More efficient interface to e.g. Flowmaster
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Application of COM-interface: MS Excel

F3 Microsoft Excel - KULI-Excel
J Datei Bearbeiten Ansicht Einflgen Format Extras Daten Fenster 7 Acrobat

DEEHE GRY | ibAY ©- - @2 &85 @S0 -0 |0 -|F B €
533 - =
Al B | C | 0 JE] F | G [ oy

] =
B KULI - Excel Interface Rur kUL |

3
I Name of KULI *.scs-file {include full directory path!) I
| 5 | CASuppotiTest\uehlsystemer\ExCAR com 91.scs | ¥ Write “aus-File:|Yes |

6 J
7 Number of input parameters: | 2 Number of outpgt parameters: | 2

g
E number parameter name %) value {(*9 number pargimeter name (%) value {(*9
10 | 1|EngineRP 2500 1|EntryTempindl 96,30146431
11 | 2|AmbientTemp 20 2| QuartHeat A 32 B3609345 /
12 3 - *
[13] 1 :
= Wik
| 15 | E EULI.SimulateOperatingPoint (1)

168 7
% g 'read output parsmeters
Gl 0 For i = 1 To outputno
En n paramMNatme = Cells(9 + i, 7)
o | 12 currentValue = EKULI.GetCONValueBvID [paramblzme)
27 | 13 Cells(9 + i, 8) = currentWalue
23 | 13 Next i
1 15
| 25| 16 'perform mewory cleanup
| 26 | 17 EULI.Cleanlp
27 18
| 26| 19 Ser EULI = Nothing
| 23 20 End Sub J
[4 | 4] [/ KULI-connection  Messages £ Explanations / =T

Bereit | | | [F | Ll oz
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Application of COM-interface: MS Excel

M MAGNA STEYR

Microsoft® Visual Basic”

¢
comaspatle pogam ZMANTH

1ISIGHT

Engineous

' STEY(R Grrorl & Co <G
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Application of COM-interface: Flowmaster

4

1 Mater cincuit

Set gauge temp = Analysis.GetGauge (5)
Set gauge press = Analysis.GetGauge (17)
Set gauge press_Z = Analysis.GetGauge (Z24)

AN

Set gauge mwassFlow = Analysis.GetGauge (16)

If (gauge_temp Is Nothing] Or

VN

D 4

Public Function EuliHeat (tewmp,

m_’. —————————— -—|Mass flowy rate

LR ~—{Temperature

1 RAD End

[gauge press Is Nothing) Or (gauge massFlow

press, massFlow As Double)

'start KULI-analysis to enable iteration

calkOE = KULI.3etCOMValueEByID ("3ecMassFlowKuli™, massFlow)
caloOk EOLI.SetCOMValueByID ("SetPressureluli™, press)
calcOK EULI.SecCOMWalueByID ("SecTempKuli™, temp)

caloOk EOLI.SimulatedperatingPoint (1

Cell=s(3, 7) = EULI.GetCOMValueByID|"GetPressurekuli™)
Cells(3, 8) = EULIL.GetCOMValueByID("CGetTempKuli™)

Cells(3, 9) = EULI.GetCOMValuebByID|"GetHeatFlowKuli™)
KuliHeat = EKULI.GetCOMValueByID|("GetHeatFlowkKuli™)
Function

|EHit temperature |k

|Therma| output 0kd

KULI 5.1

|EHit pressure [k
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Application of COM-interface: Matlab/Simulink (1)

MATLAB

« KULI controls SIMULINK SMULINK

direct interface - exists since KULI 5.0

some limitations concerning number of parameters and time
control

« SIMULINK controls KULI

can be implemented with COM commands

more flexible time control (e.g. variable time steps in SIMULINK,
fixed time steps in KULI)

any number of interface parameters using COM objects
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KULI controls Simulink

T KULI - System generation [Ex_ACneu,.scs]¥ - |D|i|
Fle Lbrary Insert Component OQutput  Graphics mode  Extras  Windows / Toobars Help
8= an|8s <R me =3B A o Ee|SDC X w8 = x A=
lecleeml s - 4/t -meo||w e e 6| @mm =

€ General data lglnnercircuit O%Airside“i_:l Simul. param.'

Simalation war amegers

- [ -

1.Water sirit

1.RAD
" t 1.MFan

| Entry temperature [k

2 Water cirguit
2.RAD
n t

___________________________ 1
|
| Entry temperature [M :
|
|
|
|
|
1.ACzyztem :
1EVP 2.EvP 3.EVP 4.EVP 1.COM 1.TUB i
|
n.o-ut h.cut n.out n.cm nmm n[:cml
i =
-

ENGINEERING CENTER STE (R Grrorl & Co <G
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Simulink controls KULI (1)

-} Model Properties: FanControl_contr

Summary Callbacks | Histary

Maodel pre-load function:

=10l x|

Model initialization function:

v

Simulation start function:
Srar tEILI|

\

J

\

Simulation stop functian:
i tEUOLI

hModel pre-save function:

\

.

(0] 4 Cancel

Help

Apply

« Script to start KULI

- open connection to KULI dll

/ . open KULI model

« initialize KULI model

SIMULINK model properties

—~—— « Script to quit KULI
- close KULI model
. quit KULI connection
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Simulink controls KULI (2)

¢ Tlme contrOI <} Simulation Parameters: Fanl:unl:r::
- SIMULINK can have its own time (e.g.  suw

YWorkspace [0 | Diagnu:ustiu:sl .-’-'-.dvanu:edl

variable time step) Simulation time
. . Skart Hrme: I 0.0 Stop hime: I 150

- using a pulse generator KULl is called =

Only at certain times Type: I"v"arial:ule-step j Iu:u:|345 [Cormand-Prince)
. time steps of pulse generator and

within KULI must be the same i pis it [susasten

10z time step i
. Data exchange :::I
. Data exchange is executed within S- ot
- Controller

function
- input and output parameters are set D taErehange

using standard COM-commands " &Function
- calculation of KULI time step is also

handled within S-function Trigger
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Appllcatlons for COM-interface (5)

=| CAUISE - Driving Femmnance Fue.-' {:‘ansumpﬁan and Emission {,afc:u.-'aﬂan [Man FWD ver oot} | a [l

Rle Ghmct ﬂatahase View Calculation Evaluate Options help

CREEEE] % ); e ﬁllﬂm

F}r Prmecl
1
7 Wehicle

+| Yarations
= Cycle Run
+1 Course
Profile
== Driver

L@ 3hifting

Yelocity Measuring Foints: Starl Vall
Course iy
Driver

= Folder

] Vanations 3 IZRUISE - Driving Perfarmance. Fuel Consumplion and Emission Calculation

Constani Drive i

Flease select an object to edit
=\ b N Al a S —r) e 3 ol ) 3 e
=NGINEERING CENTER STE (R Grorl & Co (G

www.magnasteyr.com
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Interfaces to CFD software

AvL Sewift

KULI 5.1

=& FLUENT

‘W

P Grrorl & Co (LG

www.magnasteyr.com
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standard procedure

CFD -> KULI

o

INENT LI

0




Facelift for the CFD-interface (1)

= Resistance matrix [-]

File Extras CFD-Data

|8z @,
Resistance matrix « direct CFD data |mp0rt
Input data CFD data SEthL_JLI Resistance matrix « accessible via context
menu
KULICFD file | (LI CFD Fie . conversion to KULI cfd
Cotiizuis WI file and import into
Blocks used for CFD Matrix (e.g. 1:3:4) Impart 48R CD Data. .. . . .
surrounding air pressure [hFa) Import FIRE Data, reSIStance matrlx dlalog
Surrounding temp. [C] Import User Data..., In one Step
Air humidity [74] |
Unit ot field coordinates |
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Facelift for the CFD-interface (2)

File Extras ©CFD-Data

2= EE
Resistance matrix
Input deta CFD deta set KULI Resistance matrx »,Generate*“-button on tab
t ,Resistance matrix* = b
more logical behavior |
Status |generat8d w-coordinate [rmm] z-coordinate [mm] Zeta-values
ATTENTION: The resistance matriil be generated 53 4.01291 J
for the first active simulation p 22 2 164588

:- Output of volume and mass
Generate resistance mafrix : fIOW rates from CFD data

328 183 1.36247

328 218 1.80557

sum absolute  “Wector sum KT 553 T OEE

Air mass flow rate from CFD data [kgfs]1.16841 |0.817147 -328 286 3.84506
. s 328 31 5.27357
Airval. flow rate fror CFD data [mifs] [0.871417 |0.679378 = =7 TTTE
a4 FQ 2 07FRAR
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=101 =]

=R |=teicn\EnsightZuli_Version_0_2_01Yoel_kuehler.geo g

scaling Factor welocity |1

y-misforkUl  Cx Gy O « Ensight To KULI Converter

e e LI Fx Cy 6o . converts Ensight output to
KULI cfd files

veloclyforKULL - &7 @y . several options for scaling,
Scaling Factor y |1 moving, rOtatlng
Scaling Factar z |1
Offsety [mm)] |IZI
Dffset z [mim] IEI
Faotation [7] |0
Conwvert Data Cancel

www.magnasteyr.com
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Interface Postprocessor — Excel (1)

Different types of export

Display results

- each component in the
postprocessor is displayed %‘ M=

=

adll

on its own page in Excel pdf|Display results by Exceli®
- Display summary %EEEEE ZL:E?TSJ:::E S
o all exported data is B Display transposed summary by Excel®
displayed on a single sheet e —
- separate sheets for multiple
files

Option to transpose data
Option to include diagrams
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Interface Postprocessor — Excel (2)

M MAGNA STEYR

Selected simulation results Diagramsl

Cross flow H=

1.Radiator

KULI 5.1

Label / ztationany 2 3
Entry temp. [ [*C] 7 88.37aa 1067
bd azz o M [kgds] 1.09167 1.00814 1.54715
Cooling air mass flow [kgds) 0534118 0.834697 1.61756

Ed Microsoft Excel - EXCAR.xls

—

@ Datei Bearbeiten Ansicht Einfiigen Format Exktras Daten Eenster 2

DEEH2|@RY| 2RSS oo |2 &4
| aria ,a,ng|§§§
F25 | =
A, B | ¢ | D | E
1 |1.Radiator
2 |Label ! stationary 1 2 3
3 |Entry temp. IM [7C] 99 F597 | 88.3788 0 1057
4 |Mazs flow I [kaiz] 109167 1.00814 154715
5 |Cooling air mass flowe [kgs] | 0594418 0554697 | 1 61756
3

F Y

[» M 1.RAD {1.CAC

UNG CENTER STE (R Grorl & Co (LG
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Conclusion

AVL
- ®S FLUENT
KuliAnz vsis2 dI\ KULI 5
Thank you for your attentlonl éﬂ ULINK
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