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Prestations

Etudes techniques et affaires

v Réalisation des travaux sur site client ou dans nos locaux
v Prestations de mairise d'ceuvre avec apport d'expertise sur les points métiers

Transferts de connaissance it e

v Slages de formation inter ou Intra entreprises personnalises
v Themes proposes au catalogue W

v Technigues de modéisation ——— I
(temps réal, Bond-Graph, systémes lindgaires el non linéaires )

v Techniques de contréle commande
(Commande prédictive, assendssements nydrauligues, actionneurs éecingques. )

v Formations aux logicekels
(Matlab, Simulink, Stateflow, It-Sim, EES, Phi Sim .. )

Prestations outils S
v Développement d'outils métiers génénques . u

v Développement de bibliotheques et ullitaires H
(Matlab / Simulink, ti-Sim, Phi Sim. .}
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ﬂ Mission de |'entreprise

Nous mettons en ceuvre les concepts de I'ingénierie Systéme orientée modéle

pour la conceplion el la validation des systémes opérants el des systémes de
controle- commandes

Nous assurons la maitrise d'ceuvre

¥ deprojet globaux dingénierie dans le cadre de I'Entreprise étendue,

v dela prise en charge, réalisation e« validation de prototypes de systémes de contrile
commande & de systémes associés en identifiant les risques industrisls & les moyens
d'essais,

¥ du transfert de savoir faire scientfique =t technique et |a formation associée dans les
domaines automobile, agronautique, spatal, transports, ndustnes de produchion,

v an s'appuyant sur des offres produils & services pour déployer lingénierie systamea
onentés modeles e capitaliser le savorr fare.

« SHERPA ENGINEERING »
esl au centre du réseau de partenaires

« SHERPA GrourE »
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MultiPhysics Librares
Libranes PhiSim physical cover areas: mechanical, thermal, electrical, thermal fluid menophasic, diphasiques,
medst air gas mixure.
The libraries are supplied with PhiSim developed under Simulink and contains 4 set of standard componants that
covar 4 wide range of applications in enginearing and phwsics.
End users can bulld thedr own spe cialZed ibrary from the basic and create models with miltiple domains with
spead and exibi ity
The basic elements of the library are the node or the capacity. In thermal fluid is, one find the source of flow rate,
flow enthalpy and heat flow, the yolumetric compressor, the compressor and ubine rotating, the pressure dip
with difemnt configurations (singubar or valva, the regular pressure drop) hedt exchanger,
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Support to Model Based Engineering System

System models development
confrol, actuator, sensor, physics,. .

Applications - thermal engine, power train,
air condibonnming, fuel cell, ndustnal
process

Environmental Models
covering the conlrol system validation cycle
with different levels of abstraction e

¢ MIL - madel in the loop
v SIL : software in the loop
v HIL - hardware In the loop
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Main Requirements

v Functional Requirements
v Polymorphism to take into account the system diversity
v Mulhi-Physics | multi-ports for physical sub-system
v Model based prediciive control blocks for control
v Easily paramefrable and calibrated at different levels

v Constraints
v Real ime  intégration at fixed step & compatible for compilation
v Exportable to others targets
v Ergonomic user interface

Covering of the Life cycle Needs



SEML : SHERPA ENGINE MODEL LIBRARY

CHALLENGE : real ime engine simulator for all types of engine ( standard &
turbo ICE, Diesel, Gaz )

Test of functional & performance requirements
of a control system _ pollution, driveability,
consumption, combustion & torque, after-treatm -

MIL . SIL HIL engine control validation
-polymorphic physical component R ;| -
libranes
- real time simulabion in nominal &
degraded modes .
-semi automatic calibration Partners : IPG

Integration in Cardaker

RESULTS :
- drastic reduction of design & calibration time
- 1ms sample ime

Customers
Group YOLYO
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Sherpa Engine system model
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AEAL TIME ENGINE MODHEL

FOR HIL APPLICATIONS

" Mixed of blocks PhiSim
and Simulink
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Hot and cold loop of hybrid vehicle

Taking into account of waterfoilfair thermal effects [under hood, water circunt, ) and
interaction with engine

Tests of cooling strategies on consumption
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Engine control model

E

The engine simplified ECU model takes into account
= Actuators of air circuit (EGR, Turbo, WT, . ) Model based approach
Makes easier the calibration
» Actualors of fuel injection

» Engine strategies. idle speed, slow down, injection break,

- o oeme B3



CHALLENGE :

Generic package for Air Conditionning system design &
vahidation : control, nstrumentation, cold loop,

heating loop, car compartment

USE CASES

Sizing & validation of physical system architecture
calibration & validation of hierarchical control

Tests plan definition -
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FUNCTIONALITIES
-Diphasic Fluid { CO2, R134aNew. )4~ Q,ﬁ

- dry&wel air diagram : -

- model based generic control WO S, -, . =y ; . 2
supervision, sequencing, regulation | Y K \\ \ a!
, defaults management comnatns || compioanar || arwvprmnner | | oommans | | wemans | | ssouesns

nominal & degraded modes, calibration

Phisim




AC Loop Modeling

Compressor

14106/ 2008






AR DISTRIEUTION SYSTEM FOR WATER TREATMENT

CHALLENGE & vahdation « model in the
loop » of the sequencing ( operating modes
and control law before start up.

[ij* e

APPROACH e
- modeling & simulation of pumping =

station ( 5 compressors) | distribution circuit { 4 = & @I? TR Ef‘l o

lines) and exhaust lines (40 valves) e |

- simulation & checking of performances
requirements satisfaction

RESULTS  Reocommandations concerming
the control strategy . the cahbration setting an =,
the pressurefflow control law { multivanable ™

decoupling) -

Phisim




F ” BIORAT MODEL (ESA)

CHALLENGE - 02 loop control of mouse E
compartment for closed loop space
demonstrator

APPROACH: Gaz /Liquid exchange,
02/C0O2, photobioreactor PhiSim
modelling

hModel based predictive control definition
& calibration by PCR tool box

RESULTS : Model based prediclive
contral law implemented in PLC

Phisim
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PhiSim libraries

FUNC TIONALITIES
- Physical component
- Multi-Physics
- Encapsulation for build super-elements

Basic elemants



Monovariable
Predictive control with
intenal models

1st, 2 3rd order
with/witout delay , with
feedforward of measured
disturbances

PLC Libraries (Schneider,
OMRON)

Simulink libraries

Code C identical between the
plate-formes

Easy implementation norm
IEC 1131-3

Model based predictive control Libraries

'J

Foprmia femamrr P

FCE iy Ld o el
Pragcuve SOaTITHERT WH
| Sl e Semry wal Lockng
- Bt peind Coempoe.
— 1 - :l ad h:’lr‘—l-lq-l—
e |1 A m— wule:
Fpale | S e Pl o g
[ £ L
i e W
- - i
:.-‘.LEI
(e e R R
[ e r i
e o TrerE



—
Thermal-Fluid Libraries

v FUNCTIONALITIES

v Fluid Database to several flids | Simple Nquids
« For one-phase liquid Ideal gases

Fluid database /”,,..-"" systems ST oG e
« Standard fluids are ;)ffﬁ"ﬂ? Water, systems
grouped in calegones « Examples A,

. Nitrogen, Coaoygen,
« Each category i defined "!I Co2,
by a sel of equations with
standard coefficient s L
« Each fluid instance in & Gas mixturos
category has a given set « Systems with
of coeffcients vanable mase fraction

of each component

* Knowing the

comesponding set of
coefficert, the user can
add anew fluidina
category

By Sirn - M -phyvsics systam modain-g _
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” Thermal-Fluid Domain

. to sfafe guantines
v FUNCTIONALITIES

v Asingle representation for handing
lquids, gases, two-phases fluids,
and gas midures

State quantibes

* Pressyre

« Specific & nitalpy

+ Wilases Tracthon of Sac h Corm poneat

Flund databose
Fhow uantibos + Equations of state
* Mass fows + Themnadynam © popeties squatons
» Speciic enffalpies + Trans port propedies aquations
» Vo g e ot it oares '
« Extemal heat trans fers
+ Floses: o poes it ions

Fluid P rope ries
Pressure, Temperatyre, Enthalpy,

5!lim5f.*’.hrd.l:+nﬂy_‘ihmniy Ibes 2=
Tractions, Crual iy, Saturaied props fies,
fronn connactod o copnedclar alaments Mesa, Energy.
alaments
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‘ J Dynamic dialogs and Polymorphic modeling

v FUNCTIONALITIES
v Advanced dialog boxes created from a standard definition file
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Dynamic dialogs and Polymorphic modeling

v FUNCTIONALITIES
v Polymorphism o take into account the system diversity
v dialogs are dynamic, |.e controls appear/disappear when the user changes the
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Polymorphism for Inputs / Outputs

FUNCTIONALTTTES
v Giving simple keywords in the dialog, the user can change any parameter to

E} I_]" ..:--r
... an Input port [}—»F75] v I}—o
A" wd et K
Frshor saning. I!;lln:w: N =] IT}— .,J ._:, i N
"::'L‘:’ g A A
vn:l = S
... aFrom tag ° . X IH

. Wil et
IR | eFen I = | e
A BE_ il

... @ constant or a - -
workspace variablke 5(* I}—b
Priskor: suring [t Tm‘v—ﬂ_é"'L-—w> Eﬁﬁ:ﬁ}

An equivalent feature Is also avallable for results with Output
ports, Goto tags, and ToWorkspace blocs.
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Polymorphism for icons

FUNCTIONALITIES

v Differert icons can be assigned 1o a single element. The iconis then displayed
dynamically with respedct 1o the model behavior chosen by the user
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Versioning of components

v FUNCTIONALITIES

v The conseqguence of polymorphism is that a component can have alarge number

of coples ofitself in the models. Then, ensuring evolutions of the onginal copy
becomes dfficult.

"

| P
X To overcome this problem, components

"\ f gt

With further releases, a component
a8 version might be Increased. Then models

containing “old’ coples of the component
/ are automatically updated.
Propehes

7Pp— Co—
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Nodes / Elements concepts

FUNCTIONALITIES

v multi-ports for physical sub-systems In PhiSim, physical links are single
standard Simulink signals. Feedback
signal Is automatically handled using
goto/from blocs.

To ensure a valld connectlon and
an appropriate exchange of
physlcal data, basic models are
divided Into 2 main categories :
Nodos and Elemeonts

T ot ois i arlan ot =R
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Multi-level encapsulation

v EUNCTIONALITIES

v From the assembly of basic models, one can create a more complex model which
can become a super-element model with a cornding icon and dialog . respo

ensen-monryses ysoomoers R
toothox




Thermal fluids libraries

ES

v Compatible with a large number of fluids like (hquid, gas or semi-perfect real gas
mpdures, pure of mixed refrigerants refrigerant. Basis of this single generic elements
can be used to integrate into a single model sub-systems of hydraulic power units,
steam circuits, circuits tires, cooling circuits, circuits air-condtioning




v FUNCTIONAL [TIES

v A simple calculator for thermal fluids properties for several luids | one-phase, two-
phase, gas, iquid, moist gas,

Thermal fluids properties caleulation Mapping on several poirts and lavout diagram of the Tiuid
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Tools: Singular Pressure drop charactenzation

vFUNCTIONALITIES
v From the experimental data of the pressure drop

Identification of the coefficients ksl and beta
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Tools: Heat exchanger characterization

vEUNCTIONALITIES
v'From the experimental data of the heat exch

Identification of heat excha coefficient




Conclusion

Access lo international market by developping product offer in complement
with service offer in Model Based Engineering System domain

v Developp applicative model packages -
Multi-physics libraries |
Thermofluid standard applications |, control + operative subsyslem
Calibration ool
Training & maintenance

¥ Increase the product notonety to do more service and attract customers
website { demo, licence)
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