A

Argonne

NATIONAL
LABORATORY

... for a brighter future

UChicago »

Argonne

PSAT Training

Part 03
How to use PSAT
A - Define Simulation

Aymeric Rousseau
Argonne National Laboratory

Freedé;n;m

e/
Fu el Partnership

S



Outline

Install PSAT

Launch PSAT

Define the vehicle

Select the type of simulation
Run the simulation

Menu Options

Model building




1 — Install PSAT

B [nstall Microsoft. NET Framework 2.0
B Launch CD

B [nstall USB Driver

B [nstall PSAT

B Insert USB Key

B Uninstall PSAT

! The user must be an Administrator to perform the installation




Install Microsoft.NET Framework 2.0

B Administrative Tools

Q- © B3P

File Edit Yiew Favorites  Tools  Help

Search [{ Folders v

Address | 4@ Administrative Tools

File and Folder Tasks %
&2 Share this Folder

Other Places

G» Contral Panel

My Documerkts

:i Iy Computer

&g My Network Places

A Mame

@CDmpunent Services

@Cumputer Managerent

Data Sources (QDEC)

Event Wigwer

@ Local Security Palicy

&Mlcmsuft MET Framework 1.1 CDnFlguratlnn

%Serwces

W%

IVI

| To check if Microsotf. NET

Framework 1s already
installed, go to Control Panel
/ Administrative Tools




Install Microsoft.NET Framework 1.1

If Microsotf. NET Framework is not installed, go to

http://v4.windowsupdate.microsoft.com/en/default.asp

and scan for updates...




Launch CD

Automatic

Insert CD ‘

start

Manual

PSAT installation.exe ‘

start
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E# PSAT Installation

Welcome to PSAT - Powertrain
System Analysis Toolkit

Installation of PSAT

1) Install Sentinel SuperPro USB Driver
To protect against piracv and illegal copy of PSAT, a protected USB kev must be

inserted in vour computer or vour server before mnning PSAT. This driver is needed to

allow the software to connect to the key

N.B.: You must have Administrator Privileges on this computer to install this feature

IMPORTANT: DO NOT INSERT THE USB KEY BEFORE INSTALLING THE

DRIVER

2) Install PSAT

PSAT V6.0 integrates a lot of new and enhanced features:

- Totally redeisgn Graphical User Interface
- New Configurations

- New Components

- New Component Models

- New and Enhanced Post Processing

3) Enable Running PSAT from a remote location (Intranet)

If PSAT exe is located on an other drive than vour hard drive, vou must launch this
application once to be able to run it.

e
4‘1’-&4




Install USB Driver

F# PSAT Installation X

Welcome to PSAT - Powertrain i
System Analysis Toolkit oy

g protect against piracy and illegal copy of P ¥ protected USB
inserted . St aveaia #elore running PSAT. This drive
allow the software to connect to the key

N.B.: You must have Administrator Privileges on this computer to install this feat

IMPORTANT: DO NOT INSERT THE USB KEY BEFORE INSTALLING THE
DRIVER

2) Install PSAT
PSAT V6.0 integrates a lot of new and enhanced features
- Totally redeisgn Graphical User Interface
- New Configurations
- New Components
- New Component Models
- New and Enhanced Post Processing

3) Enable Running PSAT from a remote location (Intranet)

If PSAT exe is located on an other drive than vour hard drive, vou must launch this
application once to be able to run it.
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SuperProMet Combo Installer - InstallShield Wizard

Installing SuperProNet Combo Installer

The program features you selected are being installed.

Please wait while the InstallShield Wizard installs SuperProMet Combo Installer.
This may take several minutes.

Status:
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Install PSAT

PSAT Setup

Welcome to PSAT - Powertrain es;
System Analysis Toolkit oy

Installation of PSAT

1) Install Sentinel SuperPro USB Driver

To protect against piracy and illegal copy of PSAT. a protected USB key must be
inserted in vour computer or your server before mmning PSAT. This driver is
allow the software to connect to the key

NB.: You must have Administrator Privileges on this computer t

IMPORTANT: DO NOT INSERT THE USB KEY BEF
DE[ Famas)

2) Install PSAT

PSAT V6.0 integrates a lot of new and e

Viedeisgn Graphical User Interface
- New Configurations

- New Components Cancel
- New Component Models
- New and Enhanced Post Processing

3) Enable Running PSAT from a remote location (Intranet)

If PSAT exe is located on an other drive than vour hard drive, vou must launch this -
applisation once-fo be able to ranit Welcome to the PSAT Setup Wizard

The installer will guide you through the steps required to install PSAT on your computer.

WARMNING: This computer program is protected by copyright law and international reaties
Unauthorized duplication or distribution of this program, or any portion of it, may resultin severe civil
or criminal penalties. and will be prosecuted to the maximum extent possible under the law.
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Install PSAT (cont)

& PSAT

License Agreement

Please take a moment to read the license agreement now. f you acceptthe terms below, click "
Agres". then "Next". Otherwise click "Cancel"

skl

COPYRIGHT NOTIFICATION

Select Installation Folder (%

ek
=2

© COPYRIGHT 2002 IINIVERSITY OF CHICAGO

(O Agree

()1 Do Mot Agree

The installer will install PSAT to the following folder.

Cancel

Toinstall in this folder. click "MNext", To install to a different folder, enter it below or click "Browse".

Eolder:
CAPSAT [ Browse.. ]

[ Disk Cost.. ]

Install PSAT for yourself, or for anyone who uses this computer:

Oﬁveryane
(@) Just me

Cancel } [ < Back ( | Mext »
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Install PSAT (cont)

i PSAT

Confirm Installation ki Installing PSAT .g)ﬂ

The installer is ready to install PSAT on wour computer.
FSAT is being installed
Click "Mext" to start the installation.

Flease wait..

Cancel

Cancel

il PSAT

Installation Complete

FSAT has heen successfully installed.

Click "Close" to exit.

Fleasze use Windows Update to check for any critical updstes to the NET Framewaork,
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Install USB Key

Application Error

No Keys have been found. Please insert the PSAT USB Key to run PSAT 1 - EI'I'OI' message if IlO key iS

T detected

| X 2 — When the key 1s inserted,
. ‘ € rsiacnates enter the Activation code

T ok

2 3 — Error message if the key 1s
Q ireewmverc taken out after PSAT is launched




Uninstall PSAT

Rousseau, Aymeric

J My Documents

i Internet
Internet Explorer

[ :‘L) || E-mail
=| microsoft Office Outiook

¢ MATLAB 6.5

—=1Il Microsoft Office PowerPoint
2003

@ M-file Editor

L@ My Recent Documents »
ﬁ My Pictures
j My Music

Q’ My Computer

E’ Control Panel

ai‘ Connect To

Set Program Access and L {éi Printers and Faxes
Defaults
iy, Help and Support
$Y pent ve.0 9)

p Search
=] Run...

w Dell Solution Center

Microsoft Visual Studio .NET
& 2003

All Programs D

@ og Off [@ Shut Down

EZ microsoft Power...

4 start
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¥ Control Panel

Ble Edit View

& Back © 2 /':] Search

Favorites Tools Help

[ Folders | [~

Address | Control Panel

B’ Control Panel &3

Qﬂ Switch to Category View

See Also

& Windows Update
Help and Support

& =

Accessibiity Options  Add Hardware

i

Administrative Tools Bluetooth
Configuration

Add or Rem
Programs

Broad

6 Add or Remove Programs

Change or
Remave
Programs

Add New
Programs

o

Add/Remove
Windows
Components

@

Set Program
Access and
Defaults

Currently installed programs:

Sort by: __Name v

ﬂ' National Instruments Software Size
73 NI DIAdem 9.0 5/6/2004 11:27:08 Size

[£2) Outiook Express Q823353

#8 PowerDVD Size

Size
Click here for support information.
Last Used On

To change this program or remove it from your computer, dlick
Change or Remove.

€ quickset Size
5 Shadow Copy Client

&, Sonic DLA

(%) sonic RecordNow!

5 sonic Update Manager Size
f& superProlet Combo Installer Size
$ Trend Micro Internet Security Size
15 VPN Client Size

1.04MB A
117.00MB

13.86MB
21.89MB

Used occasionaly

8/11/2004

1.65MB

0.91MB

0.41MB
30.42MB
10.55MB +




2 - Launch PSAT from the Desktop
v

Recycle Bin

{: V= Starting PSAT

Inkernet

Explorer A

Argonne

)

MATLAB
Rz006b

(5] :h]cu;_-_u >
Argonne

-,—._' l'. .— .
iz Start V= Starting PSAT vl #J.Mn,- 10:59 Ak
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The First Time, Enter your UserName

= Starting PSAT

4

Argonne

WATRA

drousseau X

PSAT
SHAREPOINT

po

TRANSPORTATION @ , VY DUTY
wivww.transpartation.anl. gov .

PSAT SHAREPQINT PSAT DOCUMENTATION

P, o _psat.anl.
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The Next Time, Select your initial UserName

= Starting PSAT

4

Argonne

WATRA

aaaaaaaa

LIGHT
DUTY

jmk
teisz ewshi

TRANSPORTATION @ X iy i
wivww.transpartation.anl. gov .

PSAT SHAREPOINT PSAT DOCUMENTATION
veww . psat.anl.gow

po




Select the MathWorks Version to be Used
11 R2007b 1s PSAT V6.2 Required Version !!

' Starting PSAT [:”E”El

A | 11‘:“ CANALYSIS TOOLK|T

Argonne

PSAT Settings

Hatlab version: Hatlab executable:
75 | T CAFrogram FilessWAT LABVRZO07 BA\binwvinz2vmatlab. exe

PSAT directory;
| copsat vez




PSAT GUI

PSA § [ owe 5 : Ana 00 L]
File Siml._llation Setup  PSAT-PROLnits Matlab  Help
@ Simulstion: | Import Data | Data Analysis | | 2] - P—

[ ] VehicleFile: \ Configuration:

@ 1. %ehicle |2.Simu|atic-n Setup | 3. ReportindW 4. Run Simulstions

@ 1. Drivetrain Configurstion | 2. Drivetrain CompoNgnts | 3. Controller { Strateay | 4. Transients | 5. Simulstion Cutout

Configuration CoNficuration List Dezcription
) Corrvertional
[2) Fuel Cell Only
[ Electric
[2) Parallel Hybrid
E] Series Engine Hyhrid
[ Series Fuel Cell Hybrid
2 Split
) Series-Parallel

Options

1 — Setup Simulation
2 — Import and post-process test data
3 — Analyze simulation and test data

A
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3 — Define the Vehicle

Select the Drivetrain configuration
Define Component Characteristics
View Component Characteristics
Save your choices

Select the parameters to be monitored




Simulation Tab

Systemn Analysis Toolkit

File Simulakion Setup  PSAT-PRO  Unitks  Matlab  Help

Impart Data Data Analysis E“‘J - “\"?‘!‘.‘.’.".'.‘.":‘.?

Configuration:

@ 1. ehicle | 2. Simulation Setup || 3. Reporting || 4. Run Simulations
@ 1. Driv

3. Controller £ Strategy | 4. Transients | 5. Simulation Output

Configuration
) Convertional
1) Fuel Cell Only
[ Electric
1220 Parallel Hybrid
IL2) Seties Engine Hybric
1) Series Fuel Cell Hybrid
1) Split
) Series-Parallel

uration List Description

Options

@ 1. ¥ehicle | 2 Simulation Setup | 3. Reporting | 4. Run Simulations

A
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Vehicle Tab

E PSAT 6.2 - Powertrain System Analysis Toolkit
File Simulation  Setup  PSAT-PRO Units  Matlab  Help

@ Simuisiion: | Import Dat | Data Anaiysis | (] | [—
Lj | W¥ehicle File: Configuration:
@ 1. ¥ehicle i i » R

e ———

@ 1. Drivetrain Configuration |2, Drivetrain Compaonerts | 3. Controller § Strateqy | 4. Transients || 5. Simulation Output

onty 1T O Description
E:] Corventional
1) Fuel Cell Only
I Electric
I Parallel Hykric
E:l Series Engine Hykbrid
IC5) Series Fuel Cell Hybrid
1= Split
I Seties-Paralel

Options

@ 1. Drivetrain Configuration | 2 Drivetrain Components | 3. Contraller ! Strategy | 4. Transients | 5. Simulation Output

A
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Arg

Select The Drivetrain Configuration

@ Simulation Impart Data Data Analysis

E® PSAT 6.2 - Powertrain Systemn Analysis Toolkit
Filz  Simulation Setup PSAT-PRO Units  Matlab  Help

3

[ |+ WehicleFile:

Configuration:

@ 1. “ehicle | 2. Simulation Setup | 3. Reporting | 4. Run Simulations

@ 1. Drivetrain Configuration | 2. Drivetrain Componerts | 3. Controller § Strategy | 4. Transients

5. Simulation Cutput

Configuration

Configuration List

=1L Convertionsl
=150 2 wheel drive

El

[E:I au: Automatic Transmission
L) ot CWT: Continuously ariab
1L 4 wheel drive
IZ2) Fuel Cell Only
{2 Electric
10 Paraliel Hybrid

P TR NP I R RN |

< |

>

cony_2vwedd_dm

Description
2 wheel-drive conventional configurstion with manual transmission

Options

1 — Select the configuration option

A
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Select The Drivetrain Configuration

E PSAT 6.2 - Powertrain System Analysis Toolkit
File Simulation Setup PSAT-PRO  Units Matlab  Help

@ Simulstion | Import Data Date Analysis | |3

Configuration: convy_2wd dm

= = VehicleFile:

@ 1. vehiclz | 2. Simulation Setup || 3. Reporting || 4. Run Simulations

@ 1. Drivetrain Configuration | 2. Drivetrain Components || 3. Cortroller £ Strategy || 4. Transients | 5. Simulation Output

Configuration Configuration List Description
= [E:I Conventional wa 22|l ventional configuration with manual tran:
S0 2 wheel drive

E} dim: Manual Transmission

E) au: Automatic Transmission

10 ot C T Continuously Variak .

s 2 — Double-Click or Drag & D
o Pt collonty = oubnic 1ICK O Drag rop
I3 Electric
I3 Parallel Hybrid »
o T oo o is C aenia bt
S ! >
Options
Generatar
|:| Powver Converter > l Iy
(IRE %
i =z
= L] l l
Startes Engine ml Cluteh Gearbox Diffarential Wheal Wahicle
+ @ I
Battery Generaton AL E,E'
R
piectrical
Accassory

A
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Select The Drivetrain Configuration

E® PSAT 6.2 - Powertrain System Analysis Toolkit

Fil=  Simulation Setup  PSAT-PRO Units  Matlab  Help

@ Simulstion | Import Data | Data Analysis | |2) - Aronne e

[ = WehicleFile: Configuration: convy_2wd dm

@ 1. %ehicle |2. Simulstion Setup | 3. Reporting || 4. Run Simulations

@ 1. Drivetrain Configuration | 2. Drivetrain Componerts | 3. Contraller [ Strateay | 4. Transierts | 5. Simulstion Output

Configuration Configuration List Dezcription
=-{2) Convertianal A || conv_2wd_dm 2 wyheel-drive conventional configuration with manual transmission
=10 2 wheel drive
E} dim: Manual Transmission
[E[I au: Automatic Transmission
[E:l ct CWT: Continuously Yariab
[ 4 wheel drive
[ Fuel Cell Only

B et 3 — Select component options

it &

£
M:m'::-l Cluteh earbox Differantial Wheal Vahicle

£

| W

Options

Povver Converter

A
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Arg

Define Component Characteristics

EAPSAT 6.2 - Powertrain System Analysis Toolkit

File  Simulation Setup  P3AT-PRO Units  Matlab  Help
@ Simulstion | Import Data Data Analysis lfl

[ J—

= 4 VehicleFile:

Configuration: conv_2wd au

@ 1. Wehicle |2.Simu|atinn Setup | 3. Reporting || 4. Run Simulations

1. Drivetrasin Configurstion | @ 2 Drivetrain Components | 3. Cortroller f Strateay | 4. Transients | 5. Simulstion Output

Component f Model / Technology Initialization File
equation_high_fidelity _Assanis
map_30thermal _WVALED
map_hot

map_hot_and_cold
map_hot_corrected
map_hot_dual_fuel

De=cription

122

Component lodel

EIDriver
@Starter

Mechanical Accessary
ECIutchs’Tarque Canverter
] Gearbox

Technology Initializstion File

2 — Select the model type

| @ Component Parameters Initialization Parameters Scaling Parameters

Scaling File

1 — Select the model version

Description

Scaling File

tdodel Calculation Filels)

Component Characteristic Graphs

Technology

Initizlization File

Scaling File
Remove Scaling

Add Calculstion File

A
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Define Component Characteristics

E PSAT 6.2 - Powertrain System Analysis Toolkit
File Simulation Setup PSAT-PRC Units  Matlab  Help
&R oo

@ Simulstion | Import Data | Data Analysis \EI

[ 4 VehicleFile: Configuration: cony_2wd dm

@ 1.%ehicle |2. Simulation Setup | 3. Reporting | 4. Run Simulations

1. Drivetrain Configuration | @ 2. Drivetrain Components |3 Contraller § Strategy | 4. Transierts | 5. Simulstion Output
Companert /Model / Technalogy Initialization File Description # ||| Scaling File De=zcription
= map_hat # (I eng_ci_14950_460_cumminz_ISX Initialize the 14 951 diesel engine eng_s_lin Linearly scale the hot-only e
L—.' ci eng_ci_1500_37 Initizlize a1 470 (37 diesel engine Da eng_s_lin_haot_and_cald Linearly scale the hot-and-c...
g eng_ci_12000_324_Caterpillar_C13 Initizlize the Caterpillar C-15 (rated povwe —| | eng_s_lin_mass_equation Linearly scale the hot-only ...
2 en G aatagailar C15 Initialize the 1521 diesel engine
Ing = Initialize the Mercedes A-Class 1 7L (75
si e Initizlize the Mercedes A-Class 1 7L (75k
_aclass_paper Intialize the Mercedes A-Class 1.7L (73k 4

Scaling File

Component

3 — Double Click
or Drag&Drop

| ehicle
ZExhaus:t Aftertrestment
:ElEnergy Storage
@Genera’cor

j.:lanque Coupling: Generator
:EElec'tricaI Accessory

w
| @ Component Parameters Initialization Parameters Scaling Parameters
Wodel man hot Calculation File(s) Component Characteristic Graphs
eng_calculstion . . . "
Technalogy ci & & & |&
Inttialization File eng i 1700 75 aclass AML Engine: Hot BSFC Hat Map Fuel Hot Map Erginie: Hot
Efficiency Map... (Torgue) - Poirts  (Torgque) - Paints  Efficiency Ma. .
Egeas Sealing File 3
Femove Scaling f ¥ f # /
Add Calculation File (k ! (h : f v

A
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View Components Characteristics

2 — View the Initialization File

Technology =i

In'rtializatinn"e enc =i 200 54 cavalier

Secaling File

Remove Scaling

File 1 ‘ 7 ]
1eW t e ‘ Arﬂq.r_nf:?
d 6 b D 00 B d —
Ok L Tet Go el Took Db Wirdiw b anxhn
- Simulink M0d61 I (e [l Il e —— FEEsE
F(BEBE| -0 |+ 0 x| FHaE D
n (0D This File s Cell Mok, For infiemation, s the rapid code ibes e, the: publishine , o help. 13
=i lib_eng_map_hot 1 Ps Filc description -
_eng_map_| roller § Strategy | - =
Eile Edit Wiew Simulation Formatb  Tools  Help 3
1 oline engine &.2L &4k¥ on
~
O e=-EdS » 10, 0
|— o : cale the hot-only e...
1 8 cale the hat-and-c..
g
E1_2003 Bl % Tiie content ) Figure 1: PSAT Plot [A=i=p1M=E3]
E"I _EDD-I" i; =  eng.list.iniv = {'tau','dn’,'=oy mass', 'vank mass','fuel mass'); File Edt Wiew Insert Tools Desktop ‘Window dﬁ =
valier 13 =  eng.ioit.techmology - FHS K ARANE £ Dl@‘ =0
i N 14 = . Aot e syl iv - Date: 10-Oct-2007
PRMLEUSI PSEMENESNE K Escape Hybri | 150 muinicmcerial . : isewprian
yLndai 1§ )
. 17 % Fuel Parametecs for Diesel Engine Hat Efficiency Map (Torque) - Paints
18 = eng.init.fuel density val = 0.749; T
18 = eng.init.fuel heating val = 43000000: pecilis H
P :0 - eog.init.fuel carbon catio = 0.B696: % [hglkg) cef:b :
i1
Englne MDdEI IZ - eng.ipit.vank mass - 20:
23 - eng.init.fuel mass = gonversion cale("volure', ga
eng_map_hot 24 -  eng.init.eng mass = 250;%estimated se
25
. 26 eng.init.tau - 0.2
pTC_bUS_ln pTC_bUS_OLn 27 eng.init.dn = 0.03;
20 end.init.spd_idle = oo S i
29 end. 1Bt . waArmup_init =0 =
0 end. L n:.pvr_mnx - Qg000; § g
1 en it.ex_gas_heat_cap = 10w LT U =
- - - L]
cond_eng : 50
wstr_eng sapt
fmap_hot =] eng_si_2200_84_cavalier
R100%
,,,,,,,,, Min Trg I
m . Max EFf (Torque based) |
@ Componert Parameters Initis Parameters Scaling Parameters Miax T (Power based)
= Map
- . g K i
alculation File(s) 0y mu ZDD 3UU AUU 5UU 00 700
Eng_calculation User: shalbach Speed (radfs) Copyright PSAT 6.1

|¢' 3 — View the
- Component Maps

1%

Engine Hot

Qciency Map...

Add Caleulation File

&

Torgue) - Poirt:
Z H

A
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Modify One Parameter

EAPSAT 6.2 - Powertrain System Analysis Toolkit

File  Sirmulation Setup PSAT-PRO Units  Matlab - Help
@ Simulstion | Import Data | Data Analysis | |9 - Arponnca
[ k4 VehicleFile: oui par midsize average 1SG in Configuration: par_2wd_p1_dm
@ 1. Vehicle | 2. Simulation Setup || 3. Reporting | 4. Run Simulations
1. Drivetrain Configurstion | @ 2. Drivetrain Components | 5. Controller / Strategy | 4. Transients | 5. Simulstion Cutout
Component / Model / Technalogy Initialization File Description || Scaling File De=cription
D Diriwer # | accmech_0 Initialize the mechanical accessory powe
= ;E Mechanical Accessory | sccmech_0_Hyundai_jay Intialize the mechanical accessory povwe —
constant_prrloss_tro_in accmech_1000 Intialize the mechanical accessary powwe
ClutchiTargue Converter [ accmech_1000_cony_SUY Initizlize the mechanical accessary powwe
Energy Storage gccmech_1100 In:rt?al?ze the mechan?cal ACCEeSTOryY POwe
Watar accmech_1200 Initialize the mechanical accessory powe
| Gearbos v ac:c:mec.h_‘! %I?I?_sﬂverado !nlrF!a!!ze ?he mec.han!c:a! ACCESSOrY POVE v
< T [ | >
Component Moclel Technology Intizlization File Scaling File e
E Mitaor map_Pelec_funTwy_volt_in id mc_idd_33_BE_Ecostar M _s
i Gearbox manual_map_troloss_funTwtstio gh_4 dm_302_16_1_0&9
[ Final Drive map_trgloss_fun Ty fd_363_cavalier
gWheel Ayl Dy weh_0317_P195_F5 R15
= " ehicle equstion_loszes weh_800_18_035_cavaler
Z Exhaust Aftertreatment Swway_cat_map ex_3c _
i Povver Conveetter: Electrical Accessary W _constant_eff pic_090_12
[ |Electrical Accessary caonstart pwrloss volt in accelec 0 b
Component Parameters | @ Initialization Parameters Scaling Parameters
Parameter Mame Default Walue 1 Walue 2 Yalue 3 YWaue 4 | Unit Description ”~
whinit. number_wwheels 4 Total number of the wheels (Range: [0, Inf])
wh init.ma puln) ko Mass per wheel (Range: [0,Inf])
L N tro_brake_max 2000 Mm haimum braking tarque of the vehicle (Range: [0,Inf])
1 weh init.inertia_per_wheel 1 kg .m*2 Inettia per wheel (Range: [0,nf])
wh init radius 0.30115 0.25] m Wheel radiuz (Range: [0,nf]) —
ot wehinit coeff_ralll 0.003 Oth arder coefficient of the roling resistance polynamial (Range: [0,Inf])
roll2 0.00012 First-order coefficient of the roling resistance palynomial (Range: [0,0f]) s
< | >
Multiple Values FParametric Study Type: @' Inclividual Parameters O Al Combirstions

A
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Scale The Components

P PSAT 6.2 - Powertrain System Analysis Toolkit
File  Sirmulation  Setup  PSAT-PRO  Units  Matlab  Help

@ Simulstion | Import Data | Data Analysis | [2] - Armonno e

= e VehicleFile: gui par midsize average ISG in Configuration: par_2wd_pl1_dm

@ 1.%ehicle |2.Simu|atiu:un Setup | 3. Reporting | 4. Run Simulations

1. Drivetrain Configuration | @ 2. Drivetrain Componerts | 3 Contraller § Strategy | 4. Transients | 5. Simulation Qutput

Component [ todel ! Technology Initislization File De=scription s De=scription
= magp_hot A eng_ci_15200_410_caterpillar_C15 Initialize the 15210 diesel engine Linezrly : the hot-only ...
| i | eno_ci_1700_75_sclass_ahL Initialize the Mercedes A-Class 1.7L (75k Linearly scale the hot-and-c..
g eng_ci_1700_75_aclkass_ornl Initialize the Mercedes A-Class 1.7L (75k Linearly scale the hot-only e...
h2 eng_ci_1700_75_aclkss_paper Initialize the Mercedes A-Class 1. 7L (7Sk
Ing = || end_ci_1700_yS_hiv2010 Initialize a diesel engine representing 201
- eng_ci_1800_75 Initialize & 1.5L (75K diesel engine
H cirenc v | ero-eitoseso v itz the YAV (US vrsion) 1 3. (85
< | ¥ < | ¥

Component hodel Technology Initialization File Scaling File ”~
E Final Drive map_trgloss_ . .

(@] vheel fuxle Zured 1 _ S 1 t th 1 f 1

E YWehicle equation_lo: e eC e SC a lng 1 e

Z Exhaust Aftertreatment oxiclation_cat_equation_curve _fit_O... o ex_otnl

5 Power Converter: Electrical Accessary VA _constant_eff pc_090_12

EEledrical Accessary constant_pewerlozs_wolk_in accelec_0
E Engine mag_hot ci eng_ci_1700_75_aclass_AML eng_z_lin —

w
| @ Component Parameters Initislization Parameters Scaling Parameters
Wodel man bt Calculation File(=) Componert Characteristic Graphs
eng_calculstion A

Initislization File eng ci 1700 75 sclass AML

Enggine Hot B=FC Hot Mag Fuel Hot Map Enggine Hot
Efficiency Map... (Torque) - Points  (Torgue) - Points  Efficiency Ma...
Zcaling File eng = lin .

Remove Scaling e e /
&dd Calculation File s & s & = v

Engine

A
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Scale The Components

EAPSAT 6.2 - Powertrain System Analysis Toolkit
File  Simulation Setup  PSAT-PRO Units  Matlab  Help

@ Simulstion | Import Data | Data Analysis | |9 - Armonne e

= =l VehicleFile: oui par midsize averade 155G in Configuration: par_2wd_pl1_dm

@ 1. Vehicle |2.Simu|ati-:n Setup | 3. Reporting || 4. Run Simulations

1. Drivetrain Configuration | @ 2. Drivetrain Components | 3 Cortroller [ Strateay | 4. Transients | 5. Simulstion Output

ompanent £ Madel / Technolagy Initizlization File Dezctiption # || Sealing File Dezctiption
= Lfg] magp_hot # (N eng_ci_13200_410_caterpillar_C15 Inttialize the 15 2L diesel engine eng_s_lin Linearly scale the hot-only ...
L— ci ~ | eno_ci_1700_75_aclass_AkL Initialize the Mercedes &-Class 1.7L (73k eng_zs_lin_hot_and_cold Linearly scale the hot-and-c...
g eng_ci_1700_75_aclass_arnl Initialize the Mercedes A-Class 1.7L (75k eng_z_lin_tnass_equation Lineatly scale the hat-only e
| hz eng_ci_1700_75_aclasz_paper Initialize the Mercedes A-Class 1 7L 75k
I.‘Td Ing = eng_c?_1 FO0_75_hv2010 In:rt?al?ze a diesel engine rlepresent.ing 201
s eng_ci_1800_75 Initialize & 1 8L (7SkW) diesel engine
ethanal I eng_c?_1 ??I_S_EE?‘-;"I{I_ !n:r.t?a!?ze F.he "\.-"LTJ (I:II?.vers.ionj 1 5L (BEKW™ v
4 | > < | >
Componernt hodel Technology Initizlization File Scaling File S
E Final Drive map_troloss_funTvy fol_363_cavalier
EWheel Axle 2w wh_031 7 _P195_65_R15
E Yehicle equation_losses weh_800_18_038_cavalier
Z Exhaust Aftertrestment oxication_cat_equation_curve_fit_O... a4 ex_ornl
S Powwer Converter: Electrical Accessory VW _constant_eff pc_030_12
EEIedrical Accessary constant_preerloss _volt_in accelec_0
E Engine map_hot ci eng_ci_1700_75_aclazs_ &ML eng_z_lin —

Componert Parameters Initizlization Parameter( | @ Scaling Parameters )

Parameter Mame Default WV&IUE 3 Walue 4 Unit Description
eng.scale pwr_max_des 74, Ky Desired macximal power (Range: [0,inf])
eng scale aff_mas_des 38.%53 420 [ D % Desited maimal etficiency (Range: [0,nf])
eng.scale specific _power 401 4 Wik Specific power (Range: [0,inf])
2 — Scale the parameters
< | >
Multiple Walues F Parametric Study Type: (3} Inclividual Parameters (:} All Combinstions

A
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Perform Parametric Study

E PSAT 6.2 - Powertrain System Analysis Toolkit

File Simulation Setup PSAT-PRO Units  Matlab  Help

® Simulation | ImportData | Data Analysis | [3) | - J—
[ =l VehicleFile: oui par midsize average 1SG in Configuration: par_2wd_p1_dm
@ 1. Vehicle | 2. Simulstion Setup || 3. Reporting | 4. Run Simulations
1. Driwetrain Configuration | @ 2. Drivetrain Components | 3, Cortroller / Strategy | 4. Transients || 5. Simulation Output
Component ¢ Model § Technology Initizlization File Description || Scaling File Description
pngv_map_snl_Pl_cstr A ) generic_map
uttracapacitor_magp high_powver_map
lead_acid_map lead_acid_map
high_power_map — I liion_eguation_curve_fit_anl
liion_eguation_curve_fit_a lion_high_fidelty_pennstate =
nimk_high_fidelity_pennst: nimh_high_fidelty _pennstate
Fliion hioh fideity pernsta | PP L
< I 5 | >
Companernt Wackel Technalogy Initialization File Scaling File ~
@Driver for_enc
Mechanical Accessory constar P t b t d b
IECIU‘[ChJ’Tquue Converter 0 arame rlC S u le S are
[ElEnergy Storage =
@Mcﬂor map_Pe f d h th mc_s
[ Gearbox manual_ms per Orme V V en more an
ElFinal Crive map_
[@lheel Axle t b t d o5
camponert Paramciers |['® waraanmamare]| s O11€ PArAINCLECT 1S CNLCTC
Parameter Mame Detfault Yalue 1 YValue 2 “alue 3 alue 4 Unit Description
eszinit.z0c_min u} k- Minimum alloweakle S0OC of the battery pack (Range: [01]1
es init.s00_max 100 o Mazimum allovweakle S0OC of the bettery pack (Range: [01])
eszinit.z0c_init U Initial S0C of the battery pack (Range: [0,1]1
ess init.num_cell < 240 100 130 200 Mumber of cells in the battery pack (Range: [0,inf])
ess init packaging_factar a Factor representing the extra mass of battery packaging (Range: [0,inf])
F3 N
— R —
; Multiple *alues / Parametric Study Type: (5 Individual Parameters ) All Combinations I

Individual parameters => Only one is modified for each simulation
All Combinations => All parameters are modified simultaneousl|
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Define the Vehicle Mass

£ PSAT 6.2 - Powertrain System Analysis Toolkit

File Simulation Setup PSAT-PRO Units  Matlab  Help
@ Simulstion | Import Data | Data Analysis lﬂ - . |

[ el VehicleFile: gui par midsize averade ISG in Configuration: par_2wd pl_dm

@ 1. Vehicle |2. Simulation Setup | 3. Reporting | 4. Run Simulstions

Arg

1. Drivetrain Configuration | @ 2. Drivetrain Components | 5. Controller f Strategy || 4. Transients | 5. Simulation Output
Component fModel £ Technology Initialization File Description || Scaling File Description
pngv_map_an_Pl_cstr A GEnEric_mag
utracapacitar_map high_povseer_ma
lead_acid_map leacl_acid_map
high_power_map = 1 liion_equation_curve_fit_anl
liion_equation_curve_fit_a I||!:|n_hlgh_fll:.ielrt.yjennstate B
nimh_high_fidelity_pennit nimh_high_fidelity_pennstate
El fion hioh fidelty pennsta ¥ PrEYTER s
< T 3 | >
Componert Model Technology Initialization File Scaling File 3
[E Energy Storage ess_nimh_6_240
Emmnr 1 S 1 t th h' 1 me_id_33_66_Ecostar mc_s
(] earbox — DCICC € venicCie gb_4_dm_302_15_1_059
E Final Drive MAR_IFI0SS_TUn vy fd_363_cavalier
E'I.-"-.Meel Axle 2y weh_037_P195_65_R15
E Wehicle equation_losses weh_800_15_038_cavalier 0
[Z Exhaust Afterreatment oxidation_cat jon_curve_fit_O.. 0% ex_arnl
[*Z]Power Converter: Electrical Accessory anztant eff nc 090 12 ~
Component Parameters | @ Initialization Parameters ling Parameters
.
= e ez 2 — When each component is
veh.init body_mass &oo . . .
veh.int.cargo_mazs 136 d f d th h 1
veh init frortal_ares 18 e lne 9 e Ve 1C e mass IS
veh init.coeff_drag 0.35
veh.init.co_heidht s th f 11 t
'IMA\,\;@T_fmm =1) e Sum O a Componen S Range: [0,1)
——
| =
Multiple “alues ! Parametric Study Type: @ Individual Parameters O Al Combinstions
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Select The Control Strategy

BB PSAT 6.2 - Powertrain System Analysis Toolkit
File Simulation  Setup PSAT-PRO Units  Matlab  Help

@ Simulstion | Import Data | Data Analysis ‘fl - Am‘:’.".n':?

[ = Vehicle File: Configuration: par_2wd_p2_au
@ 1. ehicle |2.Simulation Setup | 3. Reporting || 4. Run Simulations

1. Drivetrain Configuration | 2. Drivetrain Components | @ 3. Controller £ Stratedy | 4. Transients | 5. Simulation Output

Strategy Strategy File Description
=2 Propeling A || p_stf_par_1mc_conzo_p2_eng_gff Pre-tranmission parallel wehicle - contral strategy hased on engine efficiency...

D oot . 1 — Select each part of the control

) p_stf_par_1me_pretx_me_wolt_map —

7 Jﬁﬂsin_itf_au_accel_qear_speed_thresh a - Propelling (When VehiCIG accel:

) =_atf_au_sng_veh_spd_accel_pedal

Strateoy Type Macdel Initizlization File b —_ Regen (When Vehi(:le decel)

Propelling p_st_par_1mc_conso_p2_eng_eff p_st_par_1mc_conso_p2_eng_eff
Shitting z_stf_au_eng_weh_spd_accel_pedal tx_stf_shift_n_gen_eng

Braking b_stf_par_pretx_1mc b_stf_par_pretx_1mc C - Shifting

Strategy Parameters

|52

Parameter Default “alue 1 “alue 2 “alue 3 “alue 4 Linit Description

eng_soc_ess_above_turn_off a0 ] S0 above which the engine iz turned OFF (Range: [01])
eng_soc_ess_belov_turn_on g0 ] SOC below which the engine iz turned ON (Range: [01])
me_spd_below_charging_forbicden 30 radis Belowy this motor speed regenerative braking is dizabled (Range: [0,inf])
me_percent_regen_zero_decel 100 % Percentage of maximum motor torgue that is used to decelerste the vehicle. TI
mc_percent_regen_interm_decel 100 % Percentage of maximum motor torgue that is used to decelerate the vehicle. TI
mc_percent_regen_max_decel u] ] Percentage of maximum motor torgque that iz used to decelerate the vehicle. TI
veh_spd_below _charging_forbidden 22389 mileh Belowy this wehicle speed regenerative braking iz disabled. (Range: [01])
veh_decel_regen_interm 1 mis2 When the requested deceleration of the vehicle (m 752 ) iz excessively large
veh_decel_regen_max 2 mis2 Wyhen the requested decelerstion of the vehicle (mis™2) is excessively large.
wh_regen_time_blend 05 s The durstion of time to switch from regenerative braking to friction brakes wh
< *

A
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Arg

Select The Control Strateo

EAPSAT 6.2 - Powertrain System Analysis Toolkit

(=1

File Simulation Setup PSAT-PRO Units  Matlab  Help
® Simuistion | Import Data | Data Analysis | [7) - PR Y
5 | VehicleFile: Configuration: par_2wd _p2_au
@ 1. Wehicle |2. Simulation Setup || 3. Reporting | 4. Run Simulations
1. Drivetrain Configuration | 2. Drivetrain Components | @ 3. Controller / Stratedy | 4. Transients | 5. Simulation Output
Strategy Strateoy File Description
I3 p_stf_par_1mc_pretx_me_volt_map A ) b_stf_par_pretx_Tmo Pre-tranmizssion parallel vehicle - reqenerative braking cortral strateoy
=) Shifting
() =_stt_su_accel_gear_speed_thresh 2 E h 1
3 s_stf_su_eng_veh_spd_scoel_pedsl - aC Contro
=15 Braking
[ b_stt_par_pretx_1mec t b
[E:l b_stf_par_pretx_mc_walt_map_1mc 3 parame er Can e
~
= ° °
Strategy Type odel Initisliz I I lOdlfled
Propelling p_stf_par_1mec_conso_p?_eng_eff p_stf M _conso_fp
Shifting =_stf_au_eng_veh_spd_accel_pedal _n_gen_eng
Braking b_stf_par_pretx_1mc r_pretx_1mo
Strategy Parameters
Parameter Defaut “alL Yalue 2 “alue 3 Value d | Unit Description
eng_time_min_stay_on 1 3 4| 3
eng_time_min_stay_off 03 =
eng_time_min_pow_below_thresh 141 =
eng_time_min_pow _above_thresh 05 =
Pt _belowy_target S0 45 3
pwvr_above_target S0 10 3
weh_lin_spd_abave_eng_on 459757
eng_eff_min 34
eng_eff_nin_s_s 27 — en more than
ess_soc_deta_out 7
ess_soc_deta_in o
g one parameter 1S
esz_zoc_xtrem_delta_in
L] 1] L] .
modified, 1t is a
L]
. parametric study .

A
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Select The Transient Control Logic

EB PSAT 6.2 - Powertrain System Analysis Toolkit
File Simulation Setup  PSAT-PRO Units  Matlab  Help

® Simulstion | Import Data | Data Analysis | [3)

[ =l VehicleFile: Configuration: conv_2wd au

@ 1. %ehicle |2.Simulati0n Setup | 3. Reporting || 4. Run Simulstions

1. Drivetrain Configurstion | 2. Drivetrain Components | 3. Controller § Stratecy | @ 4. Transients | 5 Simulstion Output

Component § Transient Model Init File Deszcription

[B4 starter

m Geartiox

[§| Wiheel Lxle

] Generator

= Engine
Iib_trs_eng_aul

Component fodel Initislization File
[oH starter lib_tr=_str
’jTl_lGearbox lib_trs_tx_au_lockup_funaccoear trs_tx_trogocony_lockup
[@]inheel axle liby_trs:_weh
ﬁ@enersﬁor lib_trs_gc_cony
Engine lib_trz_eng_au

Tranzient Parameters
Parameter Default “alue 1 “alue 2 “alue 3 “alue 4 | Unit Description

| W

Ead

A
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Select The Simulation Outputs

E PSAT 6.2 - Powertrain System Analysis Toolkit
File Simulation Setup  PSAT-PRO Units  Matlab  Help

@ Simulation Import Data

Data Analysis | |7

[(=1ES
- AWT"?.’.'.'."':?

[ | VYehicleFile: gui par midsize average ISG in

Configuration: par_2wd _pl_dm

@ 1. Wehicle |2.Simulaﬁnn Setup || 3. Reporting | 4. Run Simulations

1. Drivetrain Configuration | 2. Drivetrain Components | 3. Controller ¥ Strategy | 4. Transients

@ 5. Simulstion Cutput

PTC ! Components

Components

[#][e=] Vehicle
Eﬂﬂ ClutchiTargue Converter
=138 Mechanical Accessory
@[] Exhaust Attertreatment
=[@] whesl Axle
E[_I'ﬂ Electrical Acceszory
@[] Final Drive
E Encine
Em Energy Storage
@[ Matar
[ Gearbox
E[ﬂ Poweer Converter: Electrical Accessary
= [/ Contraller
= [#]I2) Constrairt
|E| Engine
|Z|[—r_| Energy Storage
=[] Matar
= =]/ Demand
|Z||_.__| Driver
E[@] whesl Axle
El Engine
=[] Matar
|z||_‘l_|_.| Gearbox
= E@ Transient
|Z| Engine
1[5 Motor
=10 Gearbox

Yariable List WO | Unit
“ehicle

Clutch/Torque Converter
Mechanical Accessory
Exhaust Aftertreatment
Yyheel Axle

Electrical Accessory
Final Drive

Engine

Energy Storage

Motar

[l Gearbox
fovver Converter: Electrical Accessary

Description

1 — If a component 1s
unchecked, not output
parameters will be available

A
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Arg

Select The Simulation Outputs

FAPSAT 6.2 - Powertrain System Analysis Toolkit
File Simulation Setup PSAT-PRO  Units Matlab  Help

@ Simulstion | Import Dats Diata Lnalysis ‘ﬂ

[ |-

5 e VehicleFile: nui par midsize awverage 1SG in

Configuration: par_2wd pl_dm

@ 1. %ehicle |2.Simu|ati0n Setup | 3. Reporting | 4. Fun Simulstions

1. Drivetrain Configuration | 2. Drivetrain Components || 3. Contraller § Strategy || 4. Transients | @ 5. Simulation Cutput

PTC § Components

= I Componerts
[#]]e=] Wehicle
EHH Clutch/Torgue Converter
E Mechanical Accessary
@[] Extaust Aftertreatment
=[@] wheel Axle
E[_ﬂ Electrical Accessory
[=1[#] Final Drive
D Enging
E[—ﬂ Energy Storage
@[ mator
[ Gearbox
E[ﬂ Powver Converter: Electrical Accessary
=~ [] /=) Controller
= [#] /=) Constraint
E Encing
E[T_l Energy Storage
@[ motor
=~ [2]I2) Demand
Em Driver
E[@] wiheel 2zl
E Engine
@[ motor
El_‘l_l_l Gearbox
=~ []I2) Transiert
E Encine
@[ motor
=[] Gearbox

I “ariakle List WO Unit Dezcription
eng_on_simu Engine OMADFF command (Range: [0,1])
endg_cmd_simu % Mortmalized thrattle: 0 = enging iz delivering minimum torgu...

grici_stat_simu Signal ta determine if the engine iz being started by the st
_hc_simu kot Hydrocarbon emission mass flow rate (Range: [0,inf])

I_Co_simu kots Carbon monoxide emizsion mass flow rate (Range: [0inf])
kits Mitrogen oxide emission mass flow rate (Range: [0,nf])
kits Particulate matter emizsion mass flovw rate (Range: [0,inf])
kot Oeyen mass flowe rate (Range: [0,inf])

_gas_flow_simu literfs Gaz flove rate out of engine into exhaust manifold (Range: ...
_equiv_simu Engine equivalence ratio (fueliir ratio divided by stoichio...
endg_fulel_rate_simu kits Engine fuel mass flow rate (Range: [0,inf])
£ng_fuey cum_simu kg Cumulative engine fuel (total fuel consumed by the engine. ..
eng_htrefjrate_simu K Engine heat rejection flowy; thermal power not converted ...
eng_htrej_fum_simu Wh Cumulative engine heat rejection; total thermal energy not ...
endg_exterid temp_simu C Engine hlock temperature (Range: [-273,inf])
ff_zimu C Engine warm-up coefficient: 0 = engine iz cold; 1 = engine...
Iy _Simu C Exhaust gas temperature (Range: [-273,inf])

eng_spd_out_Simu O radis Engine =peed (Range: [0,inf])

- Specific parameters can
also be unchecked (here, all
the emissions)

gine hrake torgue) (Ran...

A
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Saving a Vehicle

ERPSAT 6.2 - Powertrain System Analysis Toolkit

File Simulation Setup  PSAT-PRO Units  Matlab  Help
@ Simulation Import Data Data Analysis
A @

Arponnc

icle File: gui par midsize average 185G in

ol id

Configuration: par_Z2wd _pl_dm

@ 1. vel soulation Setup || 3. Reporing | 4. Run Simulstions

@ 1. Drivetra

0 | 2 Drivetrain Components | 3. Controller § Strategy | 4. Transients | 5. Simulstion Output

Arg

Cor

EZI Convertional

1) Fusl Cell Only

I=5) Electric

I Parallel Hybrid

I Series Enging Hybrid

IZ5) Series Fuel Cell Hybrid
12 Spiit
1) Series-Parallel

Configuration List

Description

Save Incomplete Vehicle File @

Save in: | 1) parallel

Options
hdatar

|:| Powver Converter

[] Torgue Coupling

€

Mechanical
Accessory

D

ty Recent
Documents

l_1l':|

Deskiop

)

y Documents

My Computer

by Metwark,

4 02 @

BguiJ:ar_ZSEater_insight_DM_in.m
@guiJ:ar_hydrajosttx_test_in.m
qui_par_hyundai_sonata_au_in.m
qui_par_midsize_awerage _I3G_in.m
@guiJ:ar_midsize_mcwh_si_dm_check_in.m
@guiJ:ar_midsizejosttx_si_dm_check_in.m
qui_par_midsize_PT_ci_drm_in.m
qui_par_midsize_PT_si_au_check_in.m
qui_par_midsize_PT_si_au_torgoony_in.m
qui_par_midsize_PT_si_dm_2cpl_in.m
qui_par_midsize_PT_si_dm_in.m
@guiJ:ar_midsize_PT_si_dm_in_volt_map_test_in.rn
) qui_par_SUv_I5G_ci_dm_ztzwd_jn.m

4 |

File name: ||

Sawve

|

Save az ype: | FSAT Wehicle File [qui_™_inm)

[ Cancel l

l Electrical ]
Accessory

A
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Loading a Vehicle

EAPSAT 6.2 - Powertrain System Analysis Toolkit
File Simulation Setup  PSAT-PRC Units Matlab  Help

® Simulstion | ImportData | Deta Analysis | |9 - RS

5 ] VehicleFile: qui par_midsize average 1SG in Configuration: par_2wd_pl_dm
1.

. Simulation Setup || 3. Reporting | 4. Run Simulstions

@ 1. DN icuration 2, Drivetrain Zomoonend notroller S Straten 4 an=ien irmlatinn Ot

"3 Opcn Vehicle File

Loak jn: |lf}|ighl_dut_l,l V| 4 ? ¥ -

?IX
() Convertiona
{22 Fuel Cell Only
L) Electric

[0 Parallel Hylrid
[2) Series Engine Hybrid _
[ Series Fuel Cell Hyhrid e
) Spit Py Recent
() Series-Paraliel Docurnents

Open Yehicle File
Look jr: |lﬂ parallel v| (€] T e -

@guiJJar_Zseater_insight_DM_in.mE

|

r': e
| T)parallel
I, T e

| series_fe

N
—

OMp;E:S Desktop ) series_parallel - guijar_hydrajosttx_test_in.m
’ ™ |gui_par_hyundai_sonata_au_in.m
[Jrower coreverter = [hspllt ggcifﬂiits 3|_|ijar:desize_;verage:ISf_E_in.I‘n
[ Toraue Coupling ___.f = '@guiJ:uar_midsize_mcwh_si_dm_check_in.m
ty Documents |_ @guu:uar_midsize;nsttx_si_dm_check_in.m
ki, Desktop gui_par_ridsize_PT_ci_dm_in.m
I '@guiJ:uar_midsize_PT_si_au_check_in.m
%! - @guiJ:uar_midsize_PT_si_au_tu:urqconv_in.m
by Computer .-—j @guu:uar_midsize_PT_si_dm_ZcpI_in.m
My Documerts qui_par_ridsize_PT_si_dr_in.m
. @guu:uar_midsize_PT_si_dm_in_vu:ult_map_test_in.m
Sy L File narme: E 4 )qui_par_SUN_15G_ci_dm_2t2wd_in.m

b Metwanrk, Files of type:

=
tdy Computer
\ \ E|«
= - File name: | b ‘ [ l

W

g Open
BEsDE Clectrical o

— [

My Metwork, | Files of tpe: |Vehicle file: [gui_"_in.rn] v| [ Cancel l

A
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4 — Select the Type of Simulation

B Select a driving cycle

B Run multi-cycle simulation

B Run procedure

B Run road load match/performance
B SOC correction




Select A Driving Cycle

EAPSAT 6.2 - Powertrain System Analysis Toolkit

File Simulation  Setup  PSAT-PRO  Unikts  Matlab  Help
® Simulstion | Import Data | Data Analysis |7 - PRS-, 3

= = VehicleFile: aui par midsize average 1SG in Configuration: par_2wd _pl_dm

1.\-"ehicle| @ 2. Simulstion Setup | 3. Reporting | 4. Run Simulations

@ Simulation List | S0C Correction

Simulation Setup SimulationSetup Mame Description o
=N A | ECE Europe Dynamameter Operating Cyele - LUMIECE Elementary Urban Cycle - Characteri...
5@ car || BUDC Europe Dynamameter Operating Cycle - UN/ECE Extra-Urhan Driving Cycle
23 Artemis HWFET )3 EPA - Highway Fuel Econormy Driving Schedule (HWFET) - also called FHDS. Repr...
a0A LIS EPA- First 504 seconds of the LIDDS
JoDs LIS EPA - Utban Dynamormeter Driving Schedule {UDDS) - also called LA4, FTPTZ, FLIL.
Japan101a Japanese Technical Standards - 10,15 Mode Driving Schedule for Exhaust Measurem...
Japani0 Japanese Technical Standards - 10 Mode Cycle is used as a component of the total d... B
~{2) India Japani1fa Japanese Technical Standards - 15 Mode Cycle is used as a component of the total d..
-7 Inrets Japan_1015_cst acc_0ptd Japani 015 with a constant acceleration , a speed x0ptd and same distance
A0 Wew_York 2 Japan_10145_cst_acc_1pt0 Japan1015 with a constant acceleration , a speed ¥x1pt0 and same distance .
e Y - — larmam AMTE ret Aee 4wt laramd 04 B weithe A conctant Aacenlorvatinn A cmnnd vl vt And cavran dictanen —
1 - Select one cycle option to
e

L view the list of possible choices

@ Graph | Simulation Statistics

A
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Select A Driving Cycle

#% PSAT 6.2 - Powertrain System Analysis Toolkit

File Simulation Setup PSAT-PRO Units  Matlab  Help
@ Simulstion | Import Dsta | Data Analysis | 7] - D

[ =l VehicleFile: gui par midsize average 1SG in Configuration: par_2wd pl_dm
1.Vehicle| @ 2. Simulation Setup | 3. Reporting || 4. Run Simulstions

@ Simulation List |SOC Correction

Simulation Setup SimulationSetup Mame Diescription ~
(= [ - ECE Europe Dynamometer Operating Cyele - UNECE Elementary Urban Cycle - Characteri...
BED car EUDC Europe Dynamometer Operating Cycle - UNIECE Extra-Urban Driving Cycle
) Arternis HWFET LIS EPA - Highway Fuel Ecanarmy Driving Schedule (HWFET) - also called FHDS. Repr...
.7 certification a0s LIS EPA- First 05 seconds ofthe UDDS
& cud ¥ LIS EPA- Urban Dwnamometer Driving Schedule (LID Isocalled LA4 FTPY2 FLL.
Hoet = * “echnical Standards - 10.15 Mode Driving Schedule for Exhaust Measurem...
-4 Hy?em 10 _ “echnical Standards - 10 Mode Cycle is used as a component of the total d. . W
- echnical Standards - ode Cycle iz used as a component of the total d...
12 India 15 Ciouble-click f “echnical Standards - 15 Mode Cyele | d tofthe tatal d
-0 Inrets _1014_cst_acc_ = with a constant acceleration |, a speed x0pt8 and same distance
Drag&drop
AT Mew_yark F _1014_cst_acc_ e with a constant acceleration , a speed x1pt0 and same distance F
e . —! ANAE ret mee AR Lammd T 5 it = e mmebsed meenloestiorn s cmand vl ed? med cmiem dictamen —!
repeat # Scale Grade Steady Speed Std Spd Duration Descripl

US ERPA- Urbhan Dyr

b3

| %

@ Graph | Simulation Statistics

LDDS
] HM Cycle Speed [mile/] i B
40 -\ Cyiole Grade il B
a0 N H \'\ ."n'. ™ L Engine ON !

o v RN
) W .

0 200 400 B00 800 1000 1200

\lf“'t ﬂﬂﬂﬂr\W\Iﬁv A AN f‘"’qn

A
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Select A Driving Cycle

ERPSAT 6.2 - Powertrain System Analysis Toolkit |’._||’E|D__(|
File Simulation Setup PSAT-PRO Uniks  Matlab  Help

® Simustion | ImportDats | Dats Analysis | |7 - PR *

[ [ ¥YehicleFile: oui par midsize average |SG in Configuration: par_2wd_pl_dm
1.'\-"ehicle| @ 2. Simulstion Setup | 3. Reporting | 4. Run Simulstions

@ Simulation List | SiC Correction

Simulation Setup SimulationSetup Marme Description ~
=50 Cycle » || BECE Europe Dynamometer Operating Cyele - UMECE Elementary Urhan Cycle - Characteri..
EIEI car ||| EUDC Europe Dynamometer Operating Cycle - UMECE Extra-Urban Driving Cycle
) Artemis HWFET LIS EPA - Highway Fuel Econarry Driving Schedule (HMWFET) - also called FHDS. Repr..

e PIO A0 Fiemd OO mmmmedm ke = | IV EE

Hificati
5 cedification IDDS) - also called Lad, FTPT2 FU..

- Cudec B 3 - Select the CYCle tO VieW its i Schedule for Exhaust Measuram...

-2 Hvz.em used as a component of the total d...
.7 India used as a component of the total d...

..I_7) Inrets VehiCIe Speed traCe {Opts and same distance

) Mew_ark - e m
'““ﬁ;;# e~ 4 — Change the number of
[ .
times the cycle 1s repeated /

scale the vehicle speed / Add
= a grade

14

® Graph | Simulati

50 r_,m Cycle Speed [miles] 0 B
40 -\ Cycle Grade 1]
a0 \\ a T Engine 0N 1

A

T A T A R T  VYSE R R A T A
o) VA A ATy ANENA

1] 200 400 &00 200 1000 1200

A
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Select A Driving Cycle

EHPSAT 6.2 - Powertrain System Analysis Toolkit
File Simulation Setup P3AT-PRO  Units  Matlab  Help

@ Simulation | Import Data | Data Analysis | | - Arpornn e

= |l WYehicleFile: gui par midsize average [5G in Configuration: par_2wd_p1_dm

1. Yehicle | ® 2 Simulation Setup | 3. Reporting | 4. Run Simulstions

@ Simulation List |SOC Cotrection

Simulation Setup Simulationsetup Mame Description A
S ~ ECE Europe Dwnamometer Operating Cycle - UMECE Elementary Urban Cycle - Characteri...
B{ﬁ car ELDC Europe Dynamometer Operating Cycle - LUMNECE Extra-Urban Driving Cycle
53 Arternis HWFET LIS EPA - Highway Fuel Economy Driving Schedule (HWFET) - also called FHDS. Repr..
- ' a05 US EPA- First 505 seconds ofthe LIDDS
-1 cedification
oDs 13 EPA - Urban Dynamometer Driving Schedule (UDDS) - also called LA4, FTPTZ, FUL.
0 Cud
@ Hu BC — || Japaniia Japanese Technical Standards - 10.15 Mode Driving Schedule for Exhaust Measuram. .
YZem Japanin Japanese Techhical Standards - 10 Mode Cyele is used as a component ofthe total d. . B
-1 India Japanila Japanese Techhical Standards - 15 Mode Cyele is used as a compaonent ofthe total d...
i) Inrets Japan_1014_cst_acc_0Opts ’ T C T T " ance
AT Mew Yok Japan_10145_cst_acc_1pto 5 V' h d ° 1 ance
- b A
- Y| " 04 & et e 4t — View the drive cycle v
Cycle repeat # Descripl

n
| |US EPA- Urhan Dyr

W statistics

<— — 2
Gr @ Simulation Statistics
[CycleTime 1368 sec |Distance  7.4504  mile FEEIE R
Maximum | Average | Standard Deviation nit
Speed BE.7 195777 14 6959 miledk -
Acceleration 1.4752 | 0.50456 0.45096 . m,l'i
Deceleraion | -1.4752 | -057786 051905 . mile/h
MHurmber Frequency Diuration | Percent af Cy
| Stop 17 0.00141782 259 18.918913
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Run Procedure

FAPSAT 6.2 - Powertrain System Analysis Toolkit

File Simulation Setup PSAT-PRO Units  Matlab  Help

B Simulation Import Data Dsta Analysis E}]

[ e WVehicleFile: gui par midsize average ISG in

Configuration:

par_2wd_p1_dm

1.Vehicle | ® 2. Simulation Setup | 3. Reporting | 4. Run Simulations

B Simulation List | SOC Correction

Simulation Setup

P

SimulatiunSetup Marme
FTP Procedure (City)

=2 Cyele
= ~<ia s G hanyd
=) Procedure omhbined Procedure (FTR+HWFET)
@ car EFA MOWVES Procedure
: . PHEY Preliminary Procedures
A atL Combined Proc h.
2 Double-click f
= Drag&drop

Description

— Select the Procedure

Procedure

FTP Procedure (City

<

|

® Giraph | Simulation Statistics

Simulation plot
B0 N M Cycle Speed [mile.l'l':] 1]
a0 r 1 r( ]| Cycle Grade 1}
o |0 NS Engine ON '
5 mﬂ L e oA A W R YA T W
i N A A TR EAN A N R U T M AR VAW
o (LTI LD (N LI AR

A
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Run Performance

ERPSAT 6.2 - Powertrain System Analysis Toolkit

File Simulation Setup  PSAT-PRO Units  Matlab  Help

@ Simulation | Import Data | Data Analysis Ep‘]

CEX

[ =] VehicleFile: gui par midsize average [5G in

Configuration: par_2wd_p1_dm

1. %ehicle | @ 2. simulation Setup | 3 Reporting | 4. Run Simulstions

@ Simulation List | S Correction

Simulation Setup

=) Cycle
{om- car
=) Procedure

. Coast Dowh

SimulationSetup

Acceleration
Gradeahility Test

Description
Acceleration directory

3 types of performances
are available

b3

|

& Graph | Simulation Statistics

39048 5

A
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£ PSAT 6.2 - Powertrain System Analysis Toolkit
File Simulation Setup PSAT-PRO Units Matlab  Help
® Simulation | ImportData | Data Analysis | [7) - PR
= = VehicleFile: gui par midsize awverage I1SG in Configuration: par_2wd pl_dm
1. vericle | ® 2. Simulation Setun | 3. Reporting | 4. Run Simulations
@ Simulation List | SOC Correction
Simulation Setup ¢ ignSetup Mame Description
El@ Cycle (. Speed
) car "
=) Procedure Distance .
=k 1 — How long does it takes to
=50 Performance
e reach a desired speed?
Acceleration Test Shifting Time Unit Grade Unit
0.20 second ] %
Speed | Fom | I N Y
Launch Speed Of 0 <11 rnilefh
L X
@ Graph | Simulation Statistics
simulation plot
200 ’,
Coycle Speed [mileh] o
180 I[ Cycle Grade ] i
120 Engire OH i "
a0 J
40 ff
1]
0 14 28 42 a1 70
Time 38049 ¢

A
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Run Acceleration

FHPSAT 6.2 - Powertrain System Analysis Toolkit

File Simulation Setup PSAT-PRO Units

@ Simulation | Import Data | Data Analysis E:']

Matlab Help

[ | ¥ehicleFile: oui par midsize

avergge ISG in

Configuration: par_2wd pl_dm

1. Wehicle | ® 2. Simulation Setup | 3. Reporting | 4. Fun Simulstions

@ Simulation List | S Carrection

Simulation Setup SimulationSetup Mame Description

=) Cyele

Cohd) car
=) Performance

& s e 2 — How long do we travel in a

pre-defined time?

Acceleration Test

\Time ____

Distance traveled in

<

Shifting Time Unit Grade

Unit
0.20 seconds

0 %
Y

® Giraph | Simulation Statistics

| w

200

Simulation plot

160

Cycle Speed [miledmh] 1}

120

Cycle Grade 1] i

a0

40

0

f

I[ Engine ON 1
|

|
|

14 28 42 &R

70
Time

390.9 ¢

A
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Run Acceleration

EAPSAT 6.2 - Powertrain System Analysis Toolkit

File Simulation Setup  PSAT-PRO Units  Matlab  Help
@ Simulation | Import Data | Data Analysis E.?'J - o

[ || VehicleFile: nui par midsize average 1SG in

Configuration: par_2wd_p1_dm

1.\-"ehicle| @ 2. Simulation Setup | 3. Reporting || 4. Run Simulations

@ Simulation List |SOC Correctian

Simulation Setup SimulationSetup Mame Description
- Cyele Speed

© @ car T
-3 Procedure Distance

apiges 3 — How long does it takes to
23 Aocsteraton reach a desired distance?

/

Acceleration Test Shifting Time Unit Grade Unit
0.20 seconds 0
Time to travel 0.25 mile
& 3
@ Graph | Simulation Statistics
Simulation plat
200
Cycle Speed [mileh] 1}
160 'II o -
ywele Grade 1}
120 J Engine O 1 _
a0 J
40 jll
0
0 14 28 42 Ll 70
Time 3909 s

A
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Run Gradeability

E PSAT 6.2 - Powertrain System Analysis Toolkit |:||§|E|
File Simulation Setup PSAT-PRO Units  Matlab  Help

@ Simulstion | Import Data Diata Analysis E?'J - ﬁrﬂ?r_n?_?

[ | WYehicleFile: gui par midsize averade [SG in Configuration: par_2wd_p1_dm

1.\-fehicle| @ 2. Simulstion Setup | 3 Reparting | 4. Run Simulstions

@ Simulation List |SOC Correction

Simulation Setup SimulationSetup Mame Description
=-0 Cycle il e Acceleration directory
L G car { W Gradeability Test

=2 Procedure

L) car

-3 Performance
L) Acceleration

What 1s the maximum grade at a
desired vehicle speed?

Gradeability Test Unit Extra Mass

t

5 Additional mass added to vehicle =
@ Graph | Simulation Statistics B

) J to represent GVW 1

2 ff e ‘

3B Engine OM 1

24 jl

12 Ii

' |

] 14 28 42 1= 70
Time 3909 =

A
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Run Coast-down

R PSAT 6.2 - Powertrain System Analysis Toolkit

File Simulation Setup PSAT-PRO Units  Matlab  Help

@ Simulation Impott Data Data Analysis lz‘l

EEX
- amonnc S

[ [&] VehicleFile: gui par midsize average [5G in

Configuration: par_2wd_p1_dm

1.Vehicle| @ 2. Simulstion Setup | 3. Reporting | 4. Run Simulations

@ Simulation List | SOC Correction

Simulation Setup
B{a Cyele
D ome) car
-2 Procedure
L) car
-3 Performance
L) Acceleration

SimulationSetup Mame

Descrintinn "“

Used to define the target ABC (10f112)
coefficients of the dynamometer or
compare with the ones provided

Coast Down ﬂuncpee Unit
Launch Speed Of &l milerh
£ *
@ Graph | Simulation Statistics
38049 5

A
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Run SOC Correction

ERPSAT 6.2 - Powertrain System Analysis Toolkit
File Simulation Setup PSAT-PRO Units  Matlab  Help

® Simuistion | ImportData | Data Analysis | [7) - JR— *

[ | VehicleFile: oui par midsize average |SG in Configuration: par_2wd _pl_dm
1. Vehicle | @ 2. Simulation Setup |3, Reporting | 4. Run Simulstions

lation List | @ SOC Correction |

v |Enghle S0OC Carrection

SO Correction Algorithms \-’ariale _ Need tO enable the S OC Correction
R Option

@ Dichatarmy

Algonthm:  Linear Approximation
Variable: essinit.zoc_init Fue i Econom \'4 -

SOC Comrection Parameters
Murber of [terations: - ’x
Begining Yalue: % 3 - .-
Ending ¥ alue: 4 x x
- 4

—e -
- )04 Interpolation

A SOC

A
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Run SOC Correction

E PSAT 6.2 - Powertrain System Analysis Toolkit |:||§|El

File Simulation Setup PSAT-PRO Units  Matlab  Help
@ Simulation lnport Data Data Lnalysis E?'J - Mﬂnmra

= [ VehicleFile: nui par midsize average 1SG in

Configuration: par_2wd pl_dm

1.‘v’ehicle| @ 2. Simulation Setup |3.Repcur1ing 4. Run Simulstions

Simulation List| ® SOC Correction |

1 — Continuous Repeating case: the

“ariable

rrrer— Same cycle is run a pre-defined
5 2 oo number of times

Algorithm:  Continuous Repeating
Variable: ess.init.soc_init

SOC Carrection Parameters

Mumber of Cycles

[] Start with dichotamy

Dichatarmy Farameters

Firat W alue: I:l %
Second Walue: I:I %

Speed

NN AN

Tme

A
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Run SOC Correction

ERPSAT 6.2 - Powertrain System Analysis Toolkit

CEX

File Simulation Setup PSAT-PRO Uniks  Matlab  Help

@ Simulation | Import Data | Data Analysis Iz‘l

B e

[Z =l VehicleFile: oui par midsize averade 1SG in

1.‘\-"ehicle| @ 2. Simulation Setup |3.Rep-:-rting 4. Run Simulstions

Simulation List| @ SOC Correction |

Enable SC0C Correction

S0C Carrection Algorithins “Yariahle

Eenesting ezs int.soc_init
) Linear Approcdmation

nerdy Storage
S

Configuration: par_2wd_pl_dm

2 — Linear approximation case:
several simulations are run with
different values of initial SOC. The

fuel economy i1s then interpolated

Algorithm  Linear Approximstion

Variable: ess.init.zoc_init Fuel Econom \'4 - -
SOC Correction Parameters 5 x
Nurnber of [berations: - - 5
Begining Y alue: ?g 3 - e
E nding * alue: * x x
- a
1 -
X -
- -
—— Interpolation
- X
- .= 2
- ——T
A SOC

A
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Run SOC Correction

EAPSAT 6.2 - Powertrain System Analysis Toolkit
File Simulation Setup PSAT-PRO  Units Matlab  Help

@ Simulation Import Data

Data Analysis | | 2]

qui par midsize average [5G in

[ || VehicleFile:

Configuration: par_2wd_pl1_dm

1. Vehicle | ® 2. Simulstion Setup | 3. Reporting | 4. Run Simulations

Simulation List | @ SOC Correction |

Enahle SOC Carrection

3 — Dichotomy case: the value of the

S0C Correction Algorithms

----- @ Continuous Repesting
EI E,‘l Linear Apprammatlan

Wariakle

ezzinit.zoc_ini

-- chhcitcum\,f
L) Ereray Storgos
- Cortraller

initial variable 1s modified until
SOCinit = SOC final +/- Tolerance

Algorithm:  Dichotomy
Yanable: essint.soc_init

SOC Correction Parameters

Mumber of Iterationz: (15

LB

Tolerance; |0.5

First Value:  |50.0

m| [ =
LRARE RS

LB

SecondYalue, |75.0
[] Show Percentage of Energy [Graph)

Fuel Economy

-
” - -
F 4
,’ - \ 4 (]
¥ J 151 6 [
' I X ¢ ’
X 33 %\ £
P 4 r 4
x S e’ ,f Dichotomy
\‘ e
- -.d'
- ——
A SOC

A
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5 - Generate HTML Report From Simulation

EH PSAT 6.2 - Powertrain System Analysis Toolkit
File Simulation  Setup  PSAT-PRO Units  Matlab  Help

® Simulation | Import Data | Data Analysis | 7] - PR

[ 4 VYehicleFile: aui co iic BAKWY i Configuration: conv_2wd_au
1. Wehicle || 2. Simulation Set |. 3. Reporting | 5 Run Simulations
N ——

Repart
] Assumptions Parameter Plot Mame
Resuts ] weh Energy Loss Cordribution
=[] Operating M':'f_ﬂes [ weh Energy Logs Contribution in Yarious Modes
L Accelerai.lon ] weh Energy Contribution during Charging
Deceleration |:| veh Eneroy Contribution during Discharging
D.Steady-sts!te ik Wehicle Speed and Yheel Output Torgue and Engine Output Povwver and Battery Output Po..
=) [+] Erugine: M Logic ) ) )
g Engine ON Analysis eng Veh!cle Speed and Eng!ne Cutput Speed and Torgue and Fuel Flow Rate vers.us Time
[v] ehicle Spesds Sampled &t Engine OM Events eng “Wehicle Speed and Engine Output Power and Battery Output Power versus Time
SOC Sampled ot Engine OM Everts eng “ehicle Speed and Engine Output Povwer
Wheel Powver Sampled st Engine ON Everts ess “ehicle Speed and ess SOC versus Time
[#]wuheel Torgue Sampled at Engine ON Everts £ss es350C Histogram
Battery Current Sampled st Engine ON Events [e1] wehicle Speed and Gearbox Mumbers versus Time
= D Component Operating Conditions
[Engine
= |:| Energy Storage System (hattery, uftracapacior)
Charging Events
Discharging Events

[JHistogram

&[] %rﬂézlr:;:s? Analysis N e e d M atl ab R e p O I’t

[J=eneric &nalysiz

Energy Storage System Charging G e n e rato r TO O I b OX

Energy Storage System (hattery, utracapacitor) Charging

Energy Storage System (battery, utracapacitor) Correlation
= Energy Balance Analysis

Erergy Balance Sankey Diagram

|Select Al Unselect &1
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6 — Run the Simulation

B Select the rerun file
B Chose options
B Select the solver




Select the Rerun file

EAPSAT 6.2 - Powertrain System Analysis Toolkit

File  Sirmulation  Setup  PSAT-PRO Units  Matlab  Help

@ Simulstion | Import Data | Data Analysis E?j - Aronne S

[ [ ¥YehicleFile: oui conv compact civic 85k in Configuration: convy_2wd_au
1. Wehicle | 2. Simulation Setup | 3. Reparting | ® 4. Run Simulations
Simulation List 1 Simulation Fi Description
&} Current Simulstion \. rerunt Simulation defined in the Previous Tabs (1 Vehicle & 2 Simulstion Setugp)
-4 jmk
1 Double-click
Dragédrop
Browse. .

#  File Path File Ma... Configuration Strategy Simulation Setup

A verunoom | o copy 2wd ay build p ¢
2 — Select the rerun to view the

choices details

Run the Simulations...

e 1: UDDS

Structure “alue Linit De=cription A || Simulation Options

T T | O stepsimuat [ 00 s

gui_cony_compact_civic_S5ky_in
Ligghtt [ 5how Building

cony_2vvd_au [T tdanual Simu Stop

Pazition of the second motor for parallel configurations =

Position of the maotor for parallel and type of transmission of r .. Save values every
a4 Type of transmission (manual, sutomatic, cortinously variakle,... samples
2 wheel drive Type of axle (two-wheel-drive, four-wheel-drive, all-wheel-drive)

Canventional Povvertrain family [] compare Simulations

| £

t-a.b drivetrain

A
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Chose Simulation Options

simulation Options
(] Stop simu at: ; —>Used to stop the simulation after X seconds
[ ] Show Buiding — Used to show the powertrain building
(] Manual Simu Stap — Used to stop after the vehicle 1s built. The
simulation will then have to be started
save values every manually

10 % |zamples

\‘Used to save 1 parameters every X sample.

[ ] Compare Simulations

\Used to compare the simulations.




Select the Solver
o o A " =13

File: Setup Units  Matlab Help
] nalysiz | 7] - p—
|_3 size accaord MY04 in Configuration: conv_2wd au
1. Wehicle | 2. Simulation Setup | 3. R @ 4. Run Simulations
Simulation List Simulation File Dezcription
@ Current Simulation rerunidd Sirnulation defined in the Previous Tabs (1 .vVehicle & 2 Simulstion Setup)

H-0) arousseau

Simulink Parameters

Solver oplions

Browse... Tope: | Fined-step j | oded [Runge-Futta) j
# File Path File Ma... Simulation Setup

. lrerunlin
- B Fined step zize: 0o M ode: m -

<< Cancel Save >>»

Structure Walue -
""h vehicle [] 5top simu at: I:I 3
[+-a.b building
- a.b drivetrain
&-a.b cortroller
H-a.b setup

- a.b debug
- ab sokver Save values every

- AuE moce Marimal samples

[[Jcompare Simulations

Simulation Options

[ Show Building

[ tarual Simu Stop

A
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_aunch the Simulation from the GUI

E PSAT 6.2 - Powertrain System Analysis Toolkit
File Simulation Setup PSAT-PRO  Units Matlab  Help

® Simulstion | Import Data | Data Analysis E:] - -“"’F!*.'?."_D'?.Q

[ 5 | WehicleFile: gui conv compact civic 85K in Configuration: conv_2wd au

| 1. Wehicle | 2. Simulation Setup | 3. Reporting | @ 4. Fun Simulations

Simulation List Sitmulation File Description
----- {25 Current Simlstion rerunii Simulation defined in the Previous Tabs (1 \Vehicle & 2 Simulstion Setup)

=0 jmk
E:l dual_mode_madel_developemer
-{2) engine_maps_rerun

B3

-7 file_rerun
- ol ha
£ 3
Browse. ..
# File Path File Ma.... Configuration Simulstion Setup

o lreunllm d il p_cony +b_cony +5_stf_au_eng_veh_ e 1: L

Press “Run the Simulations”

( Run the Simulations... )

Structure walle |nit Description Simulation Options

I O N | [stopsinuat [ 100 s

[[] Shaw Building

"lh wehicle
ab building
E-ab drivetrain
7l-a.b corntroller

b zetup [ Marwal Simu Stop
b post_processing

b debug Save values every
b sokver SamplE.'S
- miocle Martmal
[ compare Simulations

A
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Creation of a Rerun.m File

= 7)) psat_weZ_betal
I component
I qui
I plugins
I) powertrain_controller
I projects
I root
= ) users

I0) arousseau ‘

I direct

)save_simu
IElsawe_I:est

: resulks_lisk,

This file contains all the

choices made by the user in
the GUI

A

Argonne

NATIONAL LABORATORY

2 Editor - L:\modeling\developmentpsat_v60_beta6\userslarousseaulrerun0.m

File Edit Text Desktop ‘Window Help ax
wHl R >[5 #F BHMB 20
1 }“« rerund.m P3AT W& dnput file created: &/11/2004 12:45 PH ~
2 % simulate & par_2wd pl_dm vehicle
]

4 [info]=what|'root/run');
5 if izemprty(info), b
[} fprincf (1, '¥ou forgot to set the path by typing ''set_path'' under the directory psat/roo
7 return
g8 end
=l
i0 global simulation
11
Simulation.building. name = 'par Zwd pl dm';
simulation.building.posz = '';
simulation.building.posl = 'Starter_motor_alternstor':

i5 simulation.building. trans = ‘'cdmw';

18 Simulation.building.axle = '2Z wheel drive';

17  sgimulation.building.pwt = 'Parallel Hybrid':

i8 simulation.building. name_compo={...

i) tdrev! ;

20 'accomech' 2

21 'epl':

22 'ess';

23 [ =R R

24 ‘gl

25 =

26 'wh';. ..

27 'weh';

28 'ex';

29 'po_accelec';

30 'accelec' ...

31 teng'l;

32

33 Simulation.building. pog_compo={...

34 [P L] AL ik drde. ..

35 [1,31',{'epl', {02 21,403 313k,

36 [1,41',{'gh' {[2 211,003 31ki:...

e a1

|

=cript Ln 1 Col 1




Launch the Simulation without the GUI

1- Start Matlab
2 — Go 1n the root directory
>> cd psat_v62/root
3 — Set the path
>> clear all;close all;pack;user_name = ‘arousseau’;set_path
4 — Copy the rerun.m files in the user directory
5 — Rename the rerun files to have rerunO.m, rerunl.m...
6 — Launch the simulation
>> launch_simulation
7 — If the simulation has been launched manually
(stmulation.debug.manual_sim_stop = 1), the post processing can

be launched by typing

>> launch_post_processing




/ — Menu Options

HFile

B Simulation

H Setup

B PSAT-PRO - not discussed
B Units

B Help




File Menu

E PSAT 6.2 - Powertrain Syste
Simulation  Setup  PSAT-PRO
Load a VYehicle File, ., 3 Diata

Initialize From...
Save Yehicle, .. Ll CORY ¢
i up || 3. R
Exit PSAT
blrllmi i=t

..... .|H|\__'\ mrvrart Timoalatiom

r'S
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Simulation Menu

EAPSAT 6.2 - Powertrain System Analysis Toolkit
i Setup  PSAT-PRC Units

Matlab Help
Analysis | |9

midsize accord MY04

1. Wehicle | 2. Simulation Setup | 3. Reparting | ® 4. Run Sim

Simulation Lizt

Simulation F

----- £ currert Simulstion

H-IC0) sroussesu

A
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rerund

Simulink Parameters

Solver oplions

Type: | Fined-step

ﬂ | oded [Runge-Kutta) j

Fined step zize:

<< Cancel

0.m

kM ode:; m -

Save >>»




Setup Menu

B PSAT 6.2 - Powertrain System Analysis Toolkit
Se Matlab  Help

o | Menu used to change the units, the

File  Sirmulation

| @ Simulation

Configurations. ..

e VOhE  componenss,, EEZESIMELL - copfjgyrations, components and

1.%ehicle | 2.9 Contrallers, ., :ting | @ 4. Fun Simula

A smmnre  CcONtrollers compatibilities
Refer to Chapter 9 for more information

- _’ CLFFEni reruncl

[#+) arousseau

o
(=]

EH pSAT Setup

Dptors si | Us | User
+- Configuration area me incha | me L]
: Ez:r;;::ts [ GRS g/ [kw-hr] . a/[kw-hi] [ a/lkwr-hr) ]
current amps aripE | amps LJ
density kgr’li.tel pound;’footS | kg/liter ﬂ
distance m il | il L]
emission kg/m pound/mile | kgdm LJ
energy J ' BTU |W’h LJ
energy consumption Jim Whimile I.Ja’m ﬂ
force M pound_force | M L]
fuel economy literdm mile/gallon | mile/gallon LJ
inertia kg.mx2 ' pound_f.t"? | kg.m™2 LJ
length m inch | m ﬂ
linear acceleration e s2 ftds™2 | mdsd L]
linear speed s etk | mileth LJ 3
mass kg ' lbrm | kg LJ
mass flow kats pound/s | kods ﬂ
normalized [0.1] [0.] {1011 ]
power W hp | K LJ
pressure F‘a ' F'a | Pa LJ
rotational acceleration rdds2 rdfs2 | s ﬂ
PR = . = L ¥
A << Cancel Help Save >>

Argonne
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Arg

Units Menu

B PSAT 6.2 - Powertrain System Analysis Toolkit

File Simulation Setup PSAT-PRO REETE

B Simulation Import Data Drats s

1. %ehicle | 2. Simulation Setup | 3. F

| Simulation List

Matlab  Help

- - - SI{Inkernational Metric)
I bl VehicleFile: gui cony  User

----- 177 Currert Simulation

#-0) srousseau

V= PSAT Setup

Options

Allow the user to select
predefined US or SI units or
define i1ts own units for each

|

< Units
[#- Configurations
[#- Components
[#- Controllers

- Cpcles

[#- Transients

A

onne
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8 — Model Building

® Allows us to have a very large number of drivetrain configurations
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