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Selecting an Optimal Hybrid Car
Configuration by means of a Simulation
Automation System

* motivation
« concept

* procedure
 realisation

* conclusion
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motivation (1/2)

Various possible hybrid car configurations
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motivation (2/2)

Tool for automation of
Simulation Studies

result
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generic generation of car configurations out of modules

+ * generic applicable for many

modul 1 simulation systems
« small implementation effort per
modul 2 simulation system
modul 3
metainfo

e N
MODELTYPE: ENGINE
Model
INTERFACE:
_ Y,
TARGET: TRANSMISSION : : —
TYPE: FLANGE = ~N ~ ~
INTERFACE:
Modul 1 Modul 2 Modul 3 [
TARGET: FUEL_TANK
\_ J Y, Y,
TYPE: FLOW_RATE_GASOLINE
PARAMETER: -~ ™
11]11 NAME: EFFICIENCY A
TECHNSCHE VALUE [0.25 0.27 0.30 0.90] \—. )
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Conceptofa S

Approach:

« Simulation system: Dymola E

« Simulation automation system: Implemented in
Matlab MATLAB ¢\

* Coupling via command and result files

» Use of Dymola Powertrain library, which
contains subcomponents, like comb. engines

- DRIVER: 2
ENGINE: 1 (+1)
TRANSMISSION: 3
AXLE: 2
CARRESISTANE: 2
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I| | PowerTrain
- M apDir
[# |j Exarmples
| Driveline

--.Bus

- |:| Drriver
- &Engine

N -iémTransmission

o -Hn.-’-‘«:-:le

[—Jﬁ'\iariants

[ Drivers
ﬁ DriverCores
[CJEngines

[ #wles

[Jwheels

~~~~~ Result file

~~~~~ 4

=__—

~~~~~ Command
file

eLine {Read-Only) - [Diagra =1 ]
i Pl iAo Commands  Windaw  Help =& x|
\B 2o 1n, =-[%- + » =0 B S s

g &

- % CaFesistance [

ﬁTransmissions i
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Procedure of the /12)

Prearrangement:

» Modifying the Powertrain library: Additional information for model generation in
each module

[E1EngineZ - PowerTrainEngine2 - [Modelica Text - Editing] _,I- [=l} El
E Ele Edit Simulation Flot Animation Commands  Window  Help =& %

lzdQ&g (|-« +mAEE

model engineA

// accessory model information

MODELTYPE: ENGINE mfiggzii;;inm ENCINE
INTERFACE: f/11@%/ INTERFACE TRANSMISSION FLANGE : flange
. ST lEgs BUS - bus
TARGET: TRANSMISSION FF7I@%S PARAMETER : c [0.80,0.84,0.9]
TYPE: FLANGE /47 1@§; PARAMETER : k [8:1:10]
PARAMETER:

Modelica.Mechanics. Botational  Interfaces Flange b flange ;

NAME: EFFICIENCY ]
VALUE: [0.25 0.27 0.30 0.31]

parameter Real QLCW=4Z_ Te3;
parameter Real a=-Le-8;

patrameter Real b=-7e-L;

// physical description
. . parameter Real o=0.34;
(tau*w) = (fluelflow*calorific_value) * efficiency parsmerer Beak HIHINS0) 5o E0 NG RE DIL et 83

end Enginef;

end engineA |Line: 11 | IE Modeling | % Simulation
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Procedure of

 Importing of library:

~——

« SAS parses indicated library and extracts mudules
» Generation of simulation models
« SAS generates possible model alternatives
« Parameter variation and running simulations
» Generation of Dymola scripts for each simulation model

» Running simulations and logging results

madel version: PovwerTrain.genersted _model11
Parameter var_Enginez.c= 0.8,

Rezult: 0.28166

Parameter var_Endinez.c= 0.84;

Resultt: 0.25164

Parameter var_EngineZ.c=09

Rezuft: 0.28176

madel version, PovwerTrain.genersted _modell 2
Parameter var_Enginez.c= 0.8,

Rezuft: 0.28175

Parameter var_Endinez.c= 0.84;

Resutt: 0.25159

Parameter var_EngineZ?.c=09

Rezuft: 0.28163

(N [
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heel, wvar_ Aut
wvar_ CarResis

lflange a, war
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Blogon-Edtor =IOl

hd J_l% - ‘ J Datei Bearbeiten Format  Ansicht 7
. ) Log file - generated on 21-May-2008 10:21:46,--——--—-—--

= . Il generlier

——————————— 10:21:46 AM ——=-===———-————mmme

last imported Tibrary: E:/public/PowerTrain/package.mo
cdGear; 0 ||m-=mm—m—m———=- 10:22:14 AM ======—-m—emeemcm——————

Generation of simulation models finished
| ez ———-m---=-- 10:27:44 AM —======—m-mmmmmm oo

model version: generated_modell

——————————— 10:28:11 AM —====m=mmmmmm e

Parameter var_Engine2.c= 0.8;
rResult: 0.28174
Parameter var_Engine2.c= 0.84;
rResult: 0.28194
Parameter var_Engine2.c= 0.9;
Result: 0.28165

——————————— 10:28:11 AM —--——=-——-—mmmmmm
model version: generated_model2

——————————— 10:28:25 AM —-=—————--ommmmmmmo
Parameter var_Engine2.c= 0.8;

rResult: 0.28173

Parameter var_Engine2.c= 0.34;

Result: 0.28173
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Screenshots of t
T il

Zioix

—Re rodel version: Power Train.generated _mode1 ;l
~ [Parameter var_Engine2.c= 0.5 | T
Tl |Resut 028168 load models |
— |Parameter var_Engine2.c=0.54;
Co |Resut: 0.28164 e

2 e SelecJted Dymola model library

i |model version: PovverTrain.generated _model1 2
iz |Paratmeter var_Engine2c= 08

Tol |Resutt 0.28175

g:: ;ﬁ'famne‘;;:gf”ginez-c=”-84? The endresult for this sirmulation study over 24 different simulation models
ez L

Eri |Parameter var_Ergine2.c=0; weith the aim of minimize the variable bus fuelFlow

3 |Resutt 028163

AL

AU (model version: PowerTraingenersted_modenz 2 [E NV I e ——

AL |Parameter var_Driver! driverCorel k= 95; Parameter var_Enaine?.c=08;
Ay |Resulh 0.28174
Az |Parameter var_Driver! driverCorel k= 95, Parameter var_Engine2.c=0.54;

ra |Resut 028174 . for the simulation model 1

e |Parameter var_Driver! driverCorel k= 95 Parumeter var_Engine2.c=013; and Parameter var EﬂgiﬂEE_E= DB-'-'I-I
D |resutt: 023174 . .
EF  |Parameter var_Driverd driverCorel k=4100; Parameter var_Engine2.c= 05, ---f':'r thE" SII"I’ILI|EItIEIﬂ m':'dE"I 1 3
THEE o ; and Parameter var_Driver! driverCorel k= 100; Parameter var_Engine2.c= 0.54,
: Parameter wvar_Driver! driverCorel k= 100, Parameter var_Engine2.c= 054, - -
o Resuft: 027975
Parameter var_Driver1 sdriverCorel k= 100, Parameter var_EngineZ.c= 015,
Resutt: 028174
model vergion: PowerTrain.generated _madel 4
Parammetsd var_Driver! driverCored k= 95; Parameter var_Engine2 c=05;
———  [Resui 028172
— e
The endresult for this simulation study over 24 differsdit simulation models ;I
weith the aim of minimise the variablzous fuelFlow 141311 5

i ) AE2 937 =ec
cror the simulation mocel 1

Y
and Parameter var_Engine2.c= 054,
r ..for the simulstion model 13

ahd Parsiieter var_Driver] driverCorel k= 100; Parameter war_Engine2 o= 0.084; 1421:24.453

Trisher— C— . .
41— [T"Simulation status

Slmulation SCtungs |

UNIVERSITAT
MUNCHEN

Eduard Brécker IFP '08 Selecting an Optimal Hybrid Car Configuration by means of a Simulation Automation System : Nov. 2008 — 9/10




A tool for automated execution of simulation studies was introduced

The focus of that tool is the possibility to automatically generate car model
variations

The first prototype of the tool was implemented and demonstrated

further works:
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Import model interfaces out of modelica models

Include automated parameter variation and optimization on the generated
car models

intelligent reduction of variants

parallel execution of different stucture models with the help of grid
technologies

improve framwork and user interface

Thank you for your attention

Ot
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