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ch Record Fixed Step Solver (compil ~ Properties | stop: 1204 5 N
Simulation Simulation Time

1.6.3-1 Properties +—= ¢ ¥ @

— £ | s A | e £A°

Start Time 0 [s]

Stop Time 1204 [s]

Solver, Step Sizes and Tolerances Fixed step Solver ®ov Pk

Integration method Euler Forward ODE1

Min. Calculation Step Size 0.0025 [s]

Min. Output Step Size 0.01[s] nnn —afi ki 60 —%2
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Co-Simulation # | FMU r~ Lo Communication Step Size — %
£2A°: 41 dyKi o' e < o= Properties > Master Algorithm ~ = « ¥ @ =3 A ® z
¢ i — Communication Step £ 0.0025 [s]~ o3 A O
LeNG_cr\m {8 Properties - eNG_CNT1 X
FMI Settings = Master Algorithm = Parameters Results General 4 b
o
:: Vv General Parameters
—

Master Algorithm MasterAlgorithm: Explicit -

ICommunication Step Size hC: 2.$| I ms - v

1.6.3-2 Properties > Master Algorithm > Communication Step Size

Leopbs "5 "fi - A{VE- % zAsseidpKi ol el o=
Properties > Results— = « ¥ ® =3 A ® L ~A{vE-|mveed J7a0

{8} Properties - pWT_PNT1 X

FMI Settings Master Algorithm  Parameters Results General 4 b

W General Results

Signal Output ‘n_TM_PNT_rpm':

Signal Output ‘n_eng_rpm’: |1 |-

Signal Output “trq DF_PNT_Nm: |5] |

Signal Output “tScope_Fuel’: E L

Signal Output ‘tScope_Fuelraio: |5 |-

Signal Output “tScope_CVTLoss”: 5] |

Signal Output ‘tScope._trq_Flywheel2': <] |. v
Signal Output ‘w_ENG_PNT _radps: (<] |-

1.6.3-3_Properties > Results

SIMULATION > Start Simulaton ~=8 « =~ 2o ' fid o3 A0

E B FZ ") y {«E} v met_fmi - SimulationX 4.2 Professional Edition
START ~ MODELING | SIMULATION | POST PROCESSING  VIEW  SCRIPTING
u 5 Transient - éou‘ o)
> B[ Equilibrium
Start " . . Properties = Simulation
Simulation cm Record Fixed Step Solver (compil & Time ~
Simulation
1.6.3-4 Start Simulation
-fi W) J =V FMUZL Pes =V Results - = AL =3 A°

eNG_CNT1

Find References

Results 4

e
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1.7 Gamma Technologies GT-SUITE

GT-SUITE | ® Gamma Technologies ~ # tdVei #the or-@®N- @¥F o k-7 D
o Tfiadi #8 «fiH* DA 2 Lo ksad .0 A -8 — -
%1 <& 8 — NV 8 - ®@¥F— Y tD oofi ozdpi el <
Yot Yeq A °

FMI= ™= | & FMI 1.08 2.0~ -= ™3 A° 30| £A0°

3V GT-SUITE 4+ —wafi w2 J - <= | Co-Simulation < Model Exchange ~ “= ™3 A
GT-SUITE % |-— «~ ew> s FMU ~ o= | 8 CoSimulaton — <od43A°

171  GTFSUI HE mafi WD J

n FMUImport —
adi # tdvFMUL 4 5V E-8 FMUImport oK ove s 4 o3 A0

GT-ISE —' =K' ' % |- FMUImport oK ov-s & A{<s Er FMU *fmu h O mi

L A{ir<s-09435A° A< Inputs/Outputs h ¢ i b~ 8 0z2% g 34324°

~ FMUImport &R> &4 < == =3 A° wafi wd ) =V FMU 4+ & A~ | & SensorConn
L o= — 4L FMUImport + =3 A° Nof ™| &lnputs h 0 1 »d ~= 8 SendSignal
Bl & 1+ [fvqdesRT L ¢+ fvdafisl  3A° FMU %= L 1+ -
| ¢ ActuatorConn & <= FMUImport & —R> & 4 =3 A° Nef| ™| 8 Outputs h ¢ i b
i -=8 Ro>a+4+ L Juisl  5Av | elL<¥% #A®

Home Data Tools

Olepeeit (el " Main}l _# Inputs {from GT to FMU) ./ Outputs {from FMU to GT) / Parameters ./ Internal Variables
}E GT_Slave_Engine |
] }E GT_Slave_Engine Attribute Unit Object Value

FMU to Impart (find object in Praject Tree to edit) <GT Slave_Engine fmu>
FMI Version w2l A
Fril Tvpe cozimulation -
Number of States I
Communication Interval = hd def l;‘
Enable FMU Messaze Logeing [l
Enable Signal Feedthrough |:|

4 1 | »

[ QK ] [ Cancel ” [ Apply ]|

Olejzi (Eflly v Mainl + Inputs {from GT to FMU) IJ Outputs {from FMU to GT) ./ Parameters ./ Internal Variables Plots
}E GT_Slave_Engine
i) }E GT_Slave_Engine I;‘ Bitrib Signal Description Signal Mame in FMU |Wireless Signal or RLT) Namgg?gisglﬁz‘lalName hlt{a{éﬂgut %:‘?Jllolnnpitt 1
= -
1 Ergine Speed Eng_Speed I8N [aan 1801 [ans ign|;| [
P Throttle Angle Throttle_fng ien ... ien|... l..] L...]
3 Waste Gate Diameter WiE_Dia BN |aae 1B |1 e leeal
4 Fuel Ratio Fuel_Ratio ign|... ign|... ...| ...]
5 s o)
B [ e
g q )| p—
l 1 | » 3
|[ 0] ]l ’ Gancel ” ’ Apply ]| 44
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Home | Data Tools
Oblect Family +" Main o/ Inputs (from GT to FMU) I\/ Outputs (from FMU to Gﬂl +~ Parameters ./ Internal Variahles Plots
3{- GT_Slave_Engine
. : p Signal Description Signal Name in FMU Signal Name (Transmitted Initial Qutput Durz
}E FIEEIE T l;l Attrib.. Wireless ly) Walue {t
B
1 Engine Speed - Raw EneSpeed Faw ign|...| [hitEneSpd]|...|
2 Engine Speed - Averaged EneSpeed_fve ien|...| [hitEneSpd]|...|
3 Engine Torque Eng_Torque [ 50 |...|
4 Intake Manifold Pressure Prezz_IM 180 [aae 1ans
5 Compreszor Prezsure - Averaged CompPress_fve [C 1]aas
i
7
] 1 | 3
[ QF ] [ Cancel ]| [ Apply ]‘

|21 Edit Links *
Link ID for part [ENGINESignals:ENGINESignals-1] Link ID for part [GT_Slave_Engine-1:GT_Slave_ Engine-1-1]
Filter: o Filier ™" Filter: Mo Filter v
Main Main
D | Qutput Name Unit Required? Ugzed jin] Thput Mame Unit Required? Used
1 Engine Speed ¥4 K 1 Engine Speed v o
2 Throttle Anele v 2 Thrattle: Angle v
3 ‘Waste Gate Diameter 4 3 Waste Gate Diameter v
4 Fuel Ratio v ! Fuel Ratio v
QK | GCancel Add and Continue
’,
/
/
/
/
/
K
/
/
J/
/
Main ENGINE_FMU 12 TRANSMISSION WEHICLE DRIVER ECU TCU Mode|_Description
/
I'l
J/
/
/ =2
— // =
sanmmmnd —~
N -
1 = H -
H H i
% 2 = + Flywhee + : @
H . Damper
ENGI = H Flywheg|-1 __ Flywhegl-2 ToPart_9
Slgnals;l . H i
= H Flywheel
| H H Spring
S asnand
\\
FMUImport
\\
\
| = Output Signal Editor for part GT_Slave_Engine-1-1 b |l Input Signal Editor for part Torque x
Link ID for part [GT_Slave_Engine-1:GT_Slave_Engine-1-1] Link ID for part [Torque:Torque]
Filter: [No Filter_.........i~ Filter:
Main Main
D ‘ Output Name Unit Required? | Used | | i} | Thput Mame | Unit | Required? | Used
g Encrehicictc Y I . ﬂl Torque (T) H-m w v I
4 Intake Manifold Pressure
5 Gompressor Pressure - Averaged |
[o]4 GCancel ‘
(o] 3 Cancel ‘
; ; L JL
( )FMUImport 4 «fi ofi azd o8y oA
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GT-ISE % |k 4. F o Tfid A= % 3943A4°
SEv2017 - D TE w2017 — m} K
| »
IES vome  view  Da  Tools | @ ~ @ - A - T I P ST
Cut Find Preprocess
& A "
Template * L
My Copy *f M stop
~ Template # Find Value s Run || View
[Ty Paste Library MapMode | Model Setup | Optimization Results = Distributed Queue
[ S e _ |
[ TE 2017 - D ng cyl_Ve g — [m] s
| —
» - =
ﬂ—:I Skip To Stop Pause Switch to Messaging . Teeele Manage “iew Results
Mext Case Simulation and Keep Traditicral Fent Size Messaging “Window Parspectives lzampleted
fend of cycle) (end of cycel License Messaging Celor isibility cases)
Scheme
B | - - - - - -
MESSAGES [y A Fry) A GALGULATION STATUS A STEADY STATE SUMMARY e
) =)

INFO Shared object versions used: ~ ariable Unit “Value Wariable Walue
Ca\ETTVW20170\GTsui te\bin\win32\gtstaredp. d11 2.0000 Case 1of 1 Flow YES
CaNOTINV2017NCTsud tevbinmywin32hgtmt. d11 2.0000 Case Setup Mumber 1 ODE N

Case Label ign
— INFO Allocating Object/Part memory... -
il SU]TEA] INFO TqConvConn_TQCC Time s a.0027
wehicl The entered torque ratio data or actual torgue converter GPU Time bemmess (1071:45.72
. | operation exceed the speed ratio of 1. Torgue converter
To Open efficiency is defined as the the product of the torque rati:
and the speed ratio. Please verify the performance
Press T characteristics of the torque converter and driver behavior
B--DCnm_ to ensure accurate results.
P INFO Allocating special part array memory...
- fala] Ve
B; LEGEND: 4 Cylinder SI Engine/Vehicle Example
A INFO wanl Temperature Update Interval is set to "def".
@.EV The timestep for wall temperature calculations will be 0.5 ﬂ WEHIGLE §|D £
2 (The smallest of 1% of the total simulation time, [] PROGRESS B = .| Vehid
E‘E the RLT update interval, and 0.5 sec.) Variablz Unit o
i Ihstantaneous Vehicle Speed[kms/h 35584
INFOD Total Number of Parts = 110
= Fercentage of Gompleted Cases — (4
Case Number: 1o0f 1 < >
Case Setup Number: 1
(] GFU % BY CLUSTER %|D X
ODE STEADY STATE - ODE Solution Cluster: ODE Cluster 1 (Column Diase 1 (Steady-State Auto Shut-Offcn) - 5% Variahla| Type | Cluster | %0
NO Vela. dvmax (%) = 100.0000 at cmp : CAR 1 ‘ODE/M h |ODE Slust |WDDDD
ND Torg. dTomx (%) =  199.4367 at cmp : AMLE-REAR-OL =0 uste
ODE STEADY STATE - ODE Solution Cluster: ODE Cluster 1 (Column
m | NO Vela. dvmax (%) = 50.0811 at cmp : CAR
- - NO Torg. dTamx (%) = 198.3032 at cmp : AXLE-REAR-0O1 hd
IhF]Llhr’arles < » =l = =
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1. Microsefi

E oy
g} Com; Enessm E
T

Studio 20*

AL o3 A O

@ Engine: nleed

FMUEXxport

Fouali @ D0 RO
©o Wa fi # | @ FMU —-
@ﬂAg

| gk

1)

-t

3. FMIvi.0

4. Inputs, Outputs and Parameters
in "Signal Name in FMU" lists. Inp
can be created in the "Link™ Map

5. In Outputs tab, "Initial O utput Va
during inttizlization or for the pref

E. Hit "Export” in FMUExport toolb:
go to "Tools -> Export Model as |
will open, and the FMU will be ex

1 Impe

PRO|

A «fiRem' &
=3 A ° Platform Compatibility # | @ FMU %
- %3 ™= 8 GT-SUITE — mmfi

= 8 Complier

S

+ Export Options |+ Inputs (from GT to Master) . Outputs [from Master to GT) ./ Parameters Plots

Attribute

Object Value

FMI Verzion

w2l

-

Available Compiler

M5 _Wizual Studio_2017

-

Compiler Inztallation Directory

G#Program Files (x86)¥Microsoft Visual Studio¥201 % Cammunity|...]

Platform Compatibility winfd -
@ | Standalone
@ | Meeds GT-SUITE Istallation
[ oK ] [ Gancel ” [ Apply ”
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Object Family i J Inputs (from GT to Master I/ I
:H: MUBxport + Export Optiong| + Inputs (i ) Outputs {from Master to GT) . Parameters Plots
v, | p Signal Description Signal Name in FMU [iWireless Signal ar RLT ‘SendSignal Ihitial Ihput Value
FMUExpart
:}." D fittr . Named-Signal Name
1 Engine Speed - Raw]... EngSpeed_Ran ign|;| BN ... g ... |
2 Engine Speed - fveraged [...| EngSpeed_P.vgll‘ igng B [aee e
3 Engine Torque ... Eng_Tarque [...] 21 [aa) &N [1a L...]
1 Intake Manifold Pressure |...| Presz_IM ! I:MtakeManifold:Q... ] ool
] Compressor Pressure - Aver..|..| OompPress_ﬂvgm ignll‘ B [aee gl
fi oodl oodl
“ (0] 4 ]l [ Cancel ” ’ Bpply ]|
E?Ji:uzam'li +" Export Options ./ Inputs {from GT to Master}l +" Outputs {from Master to GT}'I +/ Parameters Plots
H: Xpar | 5
.- g Signal Description Signal Mame in FMU Sienal Name (Transmitted Thitial Qutput Duration at Ihitial Cutput
FMUExport
:H‘ Bxpor E Attrib.. Wire less |y Yalue (Cozimulation Only)
= -
1 Engine Spead|... Eng_Speed i ign ]| [hitEneSpd]|a.. 001 ...
2 Throttle Anele|... Throttle_fing |... 1N [aee ... 001|...
3 Wazte Gate Diameter|... WE_Dial... [CO ) 0... 00t|...
[ Fuel Ratio|... Fuel_Ratio|... [0 1ee om|...
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FMUExport
E . Microsof
o Studio 20
u
TT— | . 2. Dpen the
Enginetieed FMUExport ‘Compiler
E,v See FMU
3. FMI1wt. 0
4. Inputs, Outputs and Parameters]
in "Signal Mame in FMU™ lists. Ing
can be created in the "Link™ Map
5. In Cutputs tab, "Initial Cutput Ve
'|.ie during initizlzation or for the pref
Comp
6. Hit "Export” in FMUExport toclbd
go to "Tools -> Bxport Medel as
will open, and the FMU will be ex
“ Imp
RPFM
=
-
| 3
- \
\
\
\
\
\
\
\
\
\
\
\
\
. . . \
ﬂ Input Signal Editor for part Engine \“
Link ID for part [Engine:Engine] ‘\‘
Filter: ‘\‘
Main \
\
\
j(n] | Ihput Mame Unit Required? Uzed ! ‘\
\
\
I Encine Speed (RPM) RPM “ v
2 FMEF (FMEF} bar w
3 Friction_SR. Coolant Temperature K w
4 Friction_SR Qil Temperature K w
ok Cancel

ﬂ Qutput Signal Editor for part FMUExport

Link ID for part [FMUExport:FMUExport]
Main

X
Filter:
j(n] | Output Mame Unit Required? Uzed
I 1 Engine Speed ¥4 2
2 Throttle Anele
E] Waste Gate Diameter
4 Fuel Ratio v
R Sienal R
(0] 8 GCancel ‘
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<: . FMI n WG

49



FMI ® mm) ver2.0.2
=l Edit Links X
Link ID for part [4CylinderAverager:CompressorPressure] Link ID for part [FMUExport:FMUExport]
Filter: | No Filter % Filter: Mo Filter ~
Main {Main
D | Qutput Name Unit Required? ‘ Used D ‘ Tnput Name | Unit | Required? Used |
1 Qutput v I § Compressor Pressure - Averaged v I A
fi Signal 6
014 Gancel #dd and Gontinue ‘
ﬂ Cutput Signal Editor for part CompressorQOut *
Link ID for part [CompressorOut:CompressorOut]
Filter:
Flow  Thermal Fluid Propertiez  Gomposition  Refrigerant
D ‘ Qutput Mame Unit ‘ Fequired? ‘ Uzed |
1 Prezsure (Static) (p) bar i v I
20 Prezsure (Total) (Ptot) bar ~
3 Mazs Flow Rate (at the Boundary) ke/s W W
17 Velocity (at the Boundary) mis £
26 Mach MNumber
Ok Cancel
N
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