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B 5= 3.4L Twin Turbo V6 GDI
B 122 NARESIAR

B [EERTEZE = 0.06ms - 2.2°CA @ 6000rpm

....... "' Diplecement=2.4 L
...... Cenfiguration = V&
Fuel Type = Gasoline
Fuel System = Direct Injection
Valves per Cylinder = 4

B SCATE: 0.89

Bore = 82 mm

. T Stroke =853 mm

® Compression Ratic = 8.6
& . Firing Order = 1-5-3-4-2-6
..... 330 HP @ 5500 RPM

| i&*%*%ﬁg SIWi 89s Clock time for e

AN

100s Simulation time SN T £

&

s 1

INFO Total Number of Parts = 341
INFO The Performance plot is turned on. Screen and .out file output alangiéé o [
with the stop simulation ability will bejsuppressed to improve the WWQ33-WE¢
performance measurement. This plot can bk turned on or off from
Output Setup -> General.

CASE  COMPUTATIONS: FElapsed Time: 000:01:29.04 SRR TR R E e

END OF RUN e
Tue Nov 13 14:58:53 20818 Creating results (.gdx) file... e
Tue MNow 13 14:58:53 2818 GDX file Stepb.gdx generated successfully. ""N“ C bem e EOCE
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Pressure [bar]

—xRT cylinder - --regular solver cylinder —xRT mtake - -.regular solver intake
— mtake valve — exhaust valve

xRT exhaust --.regular solver exhaust
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B V16 76.3| Twin Turbo Diesel

B R ANEAREL - 118

B [§851<=0.12ms=>1.4°CA@ 1900rpm
B SCRYEF: 0.8

B ISR DIPulse

80s Clock time for
100s Simulation time

INFO Total Number of Parts = 385

INFO The Performance plot is turned on. Screenl and .out file output along
with the stop simulation ability will be [suppressed to improve the
performance measurement. This plot can b turned on or off from
Output Setup -» General. l

CASE COMPUTATIONS: Elapsed Time: 888:81:19.82

END OF RUM
Wed Feb 6 87:18:55 20819 Creating results (.gdx) file...
Wed Feb 6 @7:18:55 2819 GDX file Step/.gdx generated successfully.

Copyright (C) IDAJ Co., LTD. All Rights Reserved.

76.3L V16 Twin/Parallel Turbo DI Engine

Displacement= 763 L

Configuration = V18
Fuel Type = Diesel
Fuel System = Direct Injecton
Valves per Cylinder= 4

Bl‘\l
Bore = 170 mm L
Stroke = 210 mm
Compression Ratio = 18.4

Firing Order = 1-12-8-11-7-14-5-18-4-15-3-10-8-8-2-13
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Model can be provided upon request.




B {5l: 4 Cylinder S| Turbo
B 10.37s i+5& 100sHYSLA]

10 3 5.E=19% 1.138526E-02 -2.E-18
10 -4 5.E-19 1.138526E-02 -2.E-18
10-5 -5.E=-19-1.138528E-02 -2.E~-18

Total number of FSFLITs 5
Detailed faplits: 3

INFO Total Humber of Parcts = 73
INFO The Performance plot is cturned on. Screen and .ouc file oucput along

with the stop simulacion ability wWill be suppresssd To improve the
performance measuremsent. This pl-= === == =oomed e - off from

Cutput Setup ->» General.
000:00:10.27

H H "

Elapsed Time:

CASE

COMPUTATIONS:

LA 6

END OF RUM
Fri Aug 17 07:47:57 2018 Creacting resclcs (.gdx) file...
Fri Aug 17 07:47:57 2018 GDX file 4cyl RunTimeTest-V2015,.gdx generaced successfull

B SCAY[E: 0.1037
® HANSETF NS IR IREY
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B §— pipe part D REZ NMEFIR
B SR SRR R MERREOES
B TEEAT S| &oRY intake/exhaust runners/ports

InRun-1 . InPort. InValve . ExValve . ExPort . Ther
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B &1 EngCylTWallSoln i N\ & &

B DR E
® Head
®Piston

® Cylinder liner
® Fach valve

B AL A= IR E

B Cylinder, pipe* # flowsplit
HN 7 T R 25

W 2019 b2 A
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0 B K AR 5GT-POWER—XRT o
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W2 0L 442 AL

B % Tl - DIPulsee

B S EH AR, FEe EngCylTWallSoln

W i+ ] e 2RO

Regular Solver . 24.0
GT-POWER—xRT : 2. 2!
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SimulinkHarness Input

3000
= i —Regular Solver
£ 2500 — GT-POWER-XRT
T 2000F
@
[a
O 15001
=
2 1000
L
500 200
1150 E
=
1100 &
o
" 150 P
2
.10 a
360 -50
3001
=
> 240r
=,
> 180f
o
" 120}
=
60
0
0 200 400 600 800 1000 1180

Time [s]

good correlation between Reqular Solver & GT-POWER-xRT
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B RN R EE TGN
® o] FHi&IN:
® Kinetics-Fit-Gasoline
® Kinetics-Fit-Gasoline-Ethanol-Blend
® Kinetics-Fit-Natural-Gas

® Douaud&Eyzat

B FUUMERY D BRI NOXHERREY
( DIPulse v2020 bl )
® NEHY extended Zeldovich mechanism
O +N, < NO +N
N+O,—-NO+O
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B SNFEERARS R E SR E v2020 RC F2 v2019 b3
B LN AE, WG S E J 2% v2020RC
B 56 E R A R IR IR E v2020RC

B RLTDependenceXY & Ti% H (V) =k A (X) v2019 b2

B TurbineMapVGT v2019 b3
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B RRERAVE TR
B JEATGT-POWER-XRTIRE

W TR ERIFIILLIRGS

Evalution
Wizard

GT-POWER-XRT Model Analyzer

Itemized Recommendations

. Export as FMU or MEX

GT Excel 5preadsheets

Configure Default Units

.
a® & %
FRM FRM FRM
Builder Tags

FRM
Converter Accelerator|

=%

Advisor

GT-POWER-xRT

S

Combine Flow
Volume Wizard

FRM Toots

The following attributes are recommended to be set prior to converting this model into a GT-POWER-xRT model. GT-POWER-xRT models have fewer attributes
compared to GT-POWER models, and these recommendations will allow you to evaluate the impact of the attributes being removed. This will help assess the results
changes expected when switching to a GT-POWER-xRT model.

Recommended

Attribute . ) Current
Name Template Object/Part Unit Value Value Mew Value
Air Mass Flow Rate InjAFSeqConn Seqlnjector afs ) O} .
Initialization State Run Setup Initialization previous_case s |user_imposed s |user_imposed
Part Attributes Run Setup Initialization on on
Fixed Time Step Size (Overrides Flow and Mech Step) Advanced Setup General 5 ian Manual change ...

Print List

Cancel

Finish
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How can we leverage
GT engine models
(n early stages?
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Cyllnder Geometry

Please provide values for
the following parameters:

uuuuuuuuuuuuu

Stroke
Compression Ratio l__

2| Engine Builder

=, Engine Type

Choose Engine Type:
@®3 Cylinder

©4 Cylinder

mmmmmmmm

ccccc

B SRR
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y(t) =C(t

x(t) = A(t)x(t) + B(t)u(t)
)x(t) + D(t)U(t)'
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B Linearization with GT £3°) MeanV-final-V2020_C008_L01_matrixA.csv
@ MeanV-final-vV2020_C008_L01_matrixB.csv

£33 MeanV-final-V2020_C008_LO1_matrixC.csv

£33 MeanV-final-V2020_C008_LO1_matrixD.csv

. Sx=A-6x+B-d6u £33 MeanV-final-V2020_C008_L01_nameslnputs.csv

5y=C-6x+D-6u £ MeanV-final-V2020_C008_L01_namesOutputs.csv
£33 MeanV-final-V2020_C008_L01_namesStates.csv

GT-SUITE Model

Direct Linearization of Navier

Stokes 1D equations in GT o E?%%:J:%_}EEE/‘JQ%'$¢EEE
around an operating point - . R
Y ¢ RRE—H— SRR RS
-+ 5 =0 St N — — = — B3 =]
ot " Bz, 1P «  pAFTEmENIRELE
0 0 . oo L, & -
C Comp.Iete a7 () + 5 [puaw; + pdij — 753 = 0 . %}fg%é}ﬁﬂ WEPS EE%U%‘EZ“E—'_]E/‘J XEHEMMEE
omponents Engine Tj R yo
9 ? IRER X SRRV AT BEME
71 (Peo) + oz, [oujeo + ujp + g — wimij] = 0
Staggered Grid
R /r_\ BERER — Multi-variables Control Design
\ Vector Variables o %&”ﬁablﬁ

= internal energy
* pressure

* temperature

- etc.

« velocity
- efc. -
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B i Eigenvalues, Bode Plots, Nyquist
o ST IR A RIS TN EERNEITIRE)

Eigenvalues : Time = 5.1 sec
LinearAnalysis part Linearization-1

1528
1000 O 3

Imaginary Part

o O
QD

-1000

- = Ky
@P -400.0 -320.0 24001 -160.0 -80.0 0.0
Real (162722 J

Bode Plot of Transfer Function - Amplitude : Time = 5.1 sec
LinearAnalysis part Linearization-1

35
307
25
20
15}
10F

Amplitude [dB]

0
0.0000 200.0000 400.0000 600.0000 800.0000
Frequency [Hz]
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Imaginary Part

Phase [deg]

Nyquist Plot of Transfer Function : Time = 5.1 sec
LinearAnalysis part Linearization-1

20

-42 -36 -30 -24 -18 -12 -6 0
Real Part

Bode Plot of Transfer Function - Phase : Time = 5.1 sec
LinearAnalysis part Linearization-1

200

100§

-100

-200
0.0000 200.0000 400.0000 600.0000 800.0000

Frequency [Hz]
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B FfiREY StateSpaceEquation
® A "Mt LIRS BB
® FIR(ML/NITRILDEY) , INHRERNIREE /DS

v2019 v2020

1]
[ &
i throtang
]
m [
ng_
a

throtang_op throt
det:

It
x= Ax+Bu
¥=Cx+Du
~E StateSpaceEquation

IEERENR SR 1

=} i
MassFlowRate MassFlowRate
_Inlet _Inlet_op
- - = bl
c D MassFlowRate MassFlowRate
_Outlet _Qutlet_op
ElpgE
hassFlowRate hassFlowRate
_Throttle _Throttle_op
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Base FRM Model

,Best” FRM Model

->0

I

=2

ik

E . _

® ﬂ measurements
14

/
/
/
. /
Realtime 7
/
/
/
/
/ measurements
Base Data & Geometry — o - — _) .

Base Model

>0

“Best” Base Model

Copyright (C) IDAJ Co., LTD. All Rights Reserved.

EIFRIEERE



Z 1D.\J

Define Optimization Factors and Objective(s)

Measurement p:%{eil
Data

Data Source

() Excel
() Ascii

Import Type
() Explicit Import (Copy data from file)
(@) Implicit File Pointer (Link to external file)

@ Ky -
@K, l Prediction

& K, Error

TestCellMeasuments. xlsx

TestCellMeasuments. txt

FRM Engine Model Run Optimization

— — —

Gamma
e e

10 Brake Torque
[ " St
8 Engine Builder P
-ﬂ.! 08"
&, Architecture Type " '-'__.

. 5 5 Choose an Engine Type FBM F 06f Fimngimn
FRM Builder 88 -comeson grsencc Bulger S -
#Spark Ignition (Sl g ﬁ LY. @ Soa

Spark Ignition (SI) FRM Wizard Gaomany [ep—— Conroter

Naturally aspirated and single stage turbocharged L
SIDI engines will be created. .
ol | <ms o> e

v "o 25 50 75 100

Operating Point

o
1]

o
o
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Step 1

I o trgne uidar
EH?% Architecture Type

= ¥ Choose a Engine Configuration
*

OCompression Ignition (CI)
®Spark Ignition (SI)

Spark Ignition (SI) FRM Wizard

Single stage turbo or naturally aspirated SIDI engines can be created.

PR0v-Beue

| Engine Builder

Cylinder Geometry

Please provide values for the following parameters:

Bore \ 35@¥ &
Stroke I sl | =

Compression Ratio 15 NeUnit v |

sm-m

Cancel

Step 3

|2l Engine Builder

Turbo Type

Choose a Turbo Type:

@®@Turbo

ONaturally Aspirated

3
intakgPinez ExhaztPipe-
1

18 RS E A [

Turbo Design

Please provide values for the following parameters:

Design Point Boost Pressure
Lowest Engine Speed Peak Torque Point mm
Maximum Engine Speed [T

Intake Manifold Volumetric Efficiency o3 [flacton |
Compressor Efficiency at Design Point o7a[frackon ]




Step 5

= Engine Builder

Engine Type

Choose a Engine Type:
O3 Cylinder

®4 Cylinder

Ny -

Cancel ]| [ <Back Ii Next > | Finish

8 GT-5E 12013 - GTModel1.gtm: GT-POWER 2013 *

Il vome  view  Oms Toos  HMC iwoust
Step /7 2R " ab 4 & o !

[z A

K
— Yy 22
RT o | -

File et FRM Tools

|| Engine Builder

Control Logic Type

Help

Choose a Control Logic Type:

®GT-SUITE Controller
Coupled to Simulink

3 additional Links between Simulink and
SendSignal parts nesded

Controller

[ ow

i P Rg

Design
Opumizer Results
opt fun

Ca pable — S l@T@m,sm (D) Exhaust [2)FRM ntake [3)1C_EFF [2) FRM_Subassensly

Itcoupled to Simuink was
FudMotireBumed seiecied n the FRY Buider 1
FANASALGGas aaationsl Link betwees

Controller and SendSignal parts

WalThemaProperty Angle input of SendSignal
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FRMBuilderData.xlsx - Excel Daniel Schimmel &3l

Insert Page Layout Formulas Data Review View Help
‘D ‘E}é z“t ) Calibri MITERIY Wy 20 \Wrap Text Nurber . |:-'-—| l_:) Normal Bad Good Neutral . E'I' EX @ é::t_"s“m : ';“Y p l,
Pavste - F:::Et B N T . Merge & Center ~ [0+ 95 5 3 08 :;:;t:ig;ﬂ;‘v Fi;_;rzlaet‘ﬂs Explanatory ... Followed Hy... Hyperlink - ‘nsvert Delvete For:ﬂat ¢ Cllear' Elil)tr;ﬂ: ;::(fi
Clipboard [ Font [F} Alignment [ Mumber [} Styles Cells Editing ~

P26 & B | 0992 v

A | 8 | ¢ | v | E | FE | s | H | v | 3| k| ¢t | M | N | o P | @ | R | s | T | u | ¥ | w | x |y |z | s | s [«
1 |OperatingPoint Engine Spi Brake TorcBrake Pow BSFC BMEP Volumetri Air Flow EGR Perce Air-Fuel R Fuel Flow Maximum Turbo Spee Ambient FAmbient TPressure (Temperati Pressure ( Temperati Pressure ( Temperati CAC Coola Pressure | Temperati Pressure ETemperati Pressure TTemperat
2 | RPM N-m kw g/kw-h  bar fraction kg/h % No Unit  kg/h bar RPM bar K bar K bar K bar K K bar K bar K bar K
3 | 1 1000 165 18 246 10.9 0.93 61.3 o 14.49 4.3 44 61962 1 298 1.000 299 1.195 330 11593 312 293 1192 322 1.153 825 1.007 821
4 2 1500 260 41 256 17.2 152 151.0 o 14.50 10.5 59 110192 1 298 0.996 299 1.629 380 1617 318 298 1.615 324 1.570 911 1.028 882
5 | 3 2000 289 61 294 15.1 170 226.2 o 12796 17.8 60 126517 1 298 0.990 299 1.831 354 1.817 320 293 1811 324 1.846 969 1.058 925
G 4 2500 290 76 293 19.2 165 273.4 o 12.32 22.2 63 124312 1 298 0.986 299 1.792 383 1.773 319 293 1.767 321 1.881 983 1.080 943
T 5 3000 298 94 287 19.7 166 329.7 0 12.32 26.8 69 125908 1 298 0.979 299 1.793 378 1.765 318 298 1757 321 1.951 997 1111 962
8 | 6 3500 295 108 281 19.5 1.58 367.8 o 12.18 30.3 76 126444 1 298 0.973 299 1.772 375 1.738 318 293 1.727 320 1.991 997 1.130 962
9 | 7 4000 294 123 269 15.4 155 410.2 o 12.47 33.0 83 128968 1 298 0.966 298 1.753 374 1.710 318 293 1.696 321 2.067 1008 1159 972
10 | 8 4500 291 137 282 19.3 156 464.2 o 12.03 38.6 85 136870 1 298 0.956 298 1.801 380 1.747 320 293 L.730 324 2.257 1014 1.205 971
11 9 5000 282 148 294 18.7 1.53 508.0 o 1174 43.3 87 142732 1 298 0.947 298 1.813 384 1.743 320 298 1.729 324 2.416 1017 1.248 969
12 10 3500 262 151 322 17.3 148 539.4 o 11.17 48.4 81 147597 1 298 0.941 298 1.800 386 1.728 321 293 1.705 325 2.516 1012 1.286 964
13 11 1000 152 16 245 10.1 0.85 56.2 o 14.48 3.9 45 48133 1 298 1.000 299 1117 318 1.115 31 293 1114 323 1103 800 1.006 796
14 | 12 1500 234 37 247 15.5 132 1311 0 14.50 9.1 60 96554 1 298 0.997 299 1.486 366 1.480 316 298 1454 322 1448 887 1.021 864 || |
15 | 13 2000 260 55 252 17.2 1.45 191.9 o 14.06 13.7 60 107125 1 298 0.993 299 1.582 368 1.571 317 293 1.566 321 1.587 965 1.044 941
16 | 14 2500 263 69 258 17.4 144 238.0 o 13.49 17.7 63 105361 1 298 0.989 299 1.553 359 1.536 316 293 1.531 319 1611 971 1.064 952
17 | 15 3000 265 84 253 17.5 142 282.4 0 13.48 21.0 67 107549 1 298 0.985 299 1.553 357 1.530 316 298 1.523 319 1.664 995 1.084 975
18 | 16 3500 264 97 257 17.5 1.39 3229 o 13.05 24.8 73 111291 1 298 0.979 299 1.563 358 1.534 316 298 1.525 318 1.729 996 1.102 974
19 17 4000 263 110 259 17.4 138 365.9 o 12.50 28.4 78 115681 1 298 0.974 299 1.564 359 1.526 316 293 1514 320 1.806 1001 1127 978
20 18 4500 263 124 263 17.4 139 414.4 o 12.795 32.5 82 122497 1 298 0.966 298 1.594 363 1.547 317 293 1531 321 1.938 1013 1.162 985
21 | 19 3000 250 131 276 16.5 134 443.9 0 12.32 36.1 82 126410 1 298 0.960 298 1.594 365 1.541 318 298 1.523 323 2.024 1011 1.189 979
22 | 20 5500 237 137 285 15.7 1.31 477.3 o 12.33 38.8 77 131256 1 298 0.954 298 1.600 368 1.53% 318 293 1.517 324 2111 1030 1.223 997
23 | 21 1000 133 14 247 8.8 0.75 49.6 o 14.51 3.5 44 39513 1 298 1.000 299 1.078 313 1.077 310 293 1.025 328 1081 774 1.004 763
24 | 22 1500 220 35 242 14.6 121 120.4 0 14.45 8.4 62 86994 1 298 0.998 299 1.385 353 1.380 315 298 1.354 320 1.366 864 1.018 847
25 23 2000 232 45 238 15.4 1.26 167.0 o 14.49 11.6 59 89044 1 298 0.995 299 1.394 348 1.384 314 298 1.380 319 1.408 939 1.036 930
26 24 2500 237 62 233 15.7 126 208.2 o 14.51 14.4 62 90025 1 298' 0.992. 299 1.395 344 1.381 314 293 1.374 317 1.442 974 1.053 966
27 | 25 3000 242 76 235 16.0 127 253.3 o 14.22 179 66 93301 1 298 0.988 299 1.404 344 1.385 314 293 1377 317 1.501 988 1.071 978
28 | 26 3500 241 89 241 15.9 1.26 291.6 o 13.77 21.2 70 98271 1 298 0.983 299 1.424 346 1.399 315 298 1.384 317 1.562 395 1.085 983
29 27 4000 241 101 245 15.9 1.26 3341 o 13.35 25.1 74 105539 1 298 0.978 299 1.448 349 1.415 315 293 1.386 315 1638 998 1.106 984
30 28 4500 239 113 250 15.8 1.25 373.9 o 13.34 28.1 78 111665 1 298 0.972 299 1.447 350 1.407 315 293 1378 319 1.696 1009 1132 995
31 | 29 5000 226 119 263 15.0 121 399.5 0 12.50 310 78 114377 1 298 0.968 298 1.425 350 1.378 315 298 1.362 321 1745 1008 1.153 990
32 | 30 5500 210 121 280 13.9 116 421.1 o 12.47 33.8 73 117114 1 298 0.965 298 1.421 351 1.369 316 293 1.300 320 1.774 1008 1171 991
33 | 31 1000 116 13 250 7.7 0.66 43.8 o 14.45 31 43 32766 1 298 1.000 299 1.054 309 1.053 310 293 0.978 332 1.062 747 1.003 731
34 | 32 1500 183 29 238 121 0.99 98.6 o 14.50 6.8 56 67954 1 298 0.999 299 1.229 334 1.225 312 293 1173 319 1.229 846 1.013 837
35| 33 2000 203 43 233 13.4 1.08 143.2 o 14.53 3.9 58 88694 1 298 0.996 299 1.400 352 1.394 314 298 1.263 319 1.395 330 1.024 906
36 | 34 2500 204 54 232 13.5 1.08 175.0 o 14.53 12.4 60 89187 1 298 0.994 299 1.397 347 1.388 314 293 1.234 318 1420 961 1.036 940
37 | 35 3000 211 66 230 13.9 L11 220.5 o 14.53 15.2 63 91016 1 298 0.991 299 1.401 344 1.387 314 293 1.255 316 1.460 986 1.052 968
38 | 36 3500 206 76 236 13.6 109 252.6 0 14.25 17.8 64 94917 1 298 0.988 299 1.426 346 1.408 314 298 1.233 316 1510 1000 1.063 979 -

FRMBuilderData | Shestl | (@ [4] ] D

Copyright (C) IDAJ Co., LTD. All Rights Reserved.



B 5| SElifgEIExcelEdE

Home Advanced
X]
[x]
%
Hel Append Insert Delete  Turn All Turn All Add Add Delete Find Import Parametefs  Assign Excel/ASCII Import SA
P Case Case  Case (Cases ON Cases OFF Parameter Super Parameter Parameter Parameter from Model Values to Parameters |Parameters
- - -
Help Cases Parameters
Main Calibration | [ Design of Experiments | % All I l_“"l
Parameter Unit Description Case 1 Case 2 Case 3 Case 4 Cas
Case OniOff Check Box to Turn Case On I~
Case Label Unigue Text for Plot Legends
Intake_Orifice_Diam mm Intake Orifice Diameter dElel |;| I;‘ I;‘
CAC_Diam mm CAC Diameter 44.08[...] [ [ [-]
Exhaust_Crifice_Diam mm Exhaust Restriction Diameter SO.SEEGTE I;‘ I;‘ I;‘
HTM_Intake_Manifold Intake Manifold Heat Transfer Multiplier 0.1 [ [ ]
HTM_Exhaust_Manifold Exhaust Manifold Heat Transfer Multiplier 0.75 I;‘ I;‘ I;‘ I;‘
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Global Excel/Ascii Data Import Wizard *
Define Options
@ Importing data from: D:\temp\FRMBuilderData. xlsx, FRMBuilderData
Help M, New parameters that do not currently exist in Case Setup are shown in blue text, They will be added to Case Setup after dicking Finish,
Populate All Empty
Paramater Fields
A B = D E F
ImportData? A
Parameter OperatingPoint l;‘ Engine_Speed l;‘ Brake_Torgue l;‘ Brake_Power D BSFC l;‘ BMEP l;‘ Volum
Label OperatingPoint Engine Speed Brake Torque Brake Power BSFC BMEP Volum
Unit Mo Unit (empty) [oo.]RPM [eed]|r4-m oo [eod]|akw-h [o..]ar [1..] fractic
1 1 1000 185 18 245 10.9 0.93
2 2 1500 260 41 256 17.2 1.52
3 = 2000 239 61 294 19.1 1.70
5 5 2500 290 76 293 19.2 1.65
5 5 3000 298 94 287 19.7 1.66
B [} 3500 295 108 281 19.5 1.58
7 7 4000 294 123 269 19.4 1.55
8 8 4500 291 137 282 19.3 1.56
9 9 5000 282 148 294 18.7 1.53
10 10 5500 262 151 322 17.3 148 w
£ >

+ FRMBuilderData Sheetl

Cancel

< Back ||
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B /£ Case Setup &

Case Setup - CAGTIw2020\resrc\VehicleWizards\GTModel2.gtm X
Home Advanced B a
e B R
9 oo 4 Move Down L
Help . Add Se\.ec:iun Delete Find Assign Excel/ASCIl ' ) Renlace Show Hide Unused Refresh
arameter Wizard Para:neter Parameter Values to Parameters P! Usage Parameters lUsage

Help Parameters ‘ Parameter Usage ‘

Maml Ca\ihraﬁnnl %] Design of Experiments @i EXCEL Data | 53 Alll :l
J Parameter Unit Description File Name: WorkSheet Start Cell End Cell
OperatingPoint OperatingPoint D:'\tempFRMBuilderData. xlsx E‘ FRMBuilderData I:‘ A3 E‘ column I:‘
Engine_Speed RPM ~ | Engine Speed D:\tempFRMBuilderData, xlsx E‘ FRMBuilderData I:‘ B3 E‘ column I:‘
Brake_Torque M-m ~ | Brake Torque D:\tempFRMBuilderData, xlsx E‘ FRMBuilderData I:‘ C3 E‘ column I:‘
Brake_Power kw | Brake Power D:\temp'FRMBuilderData, xlsx E‘ FRMBuilderData I:‘ D3 E‘ column I:‘
BSFC gk w | BSFC D+ \temp\FRMBuilderData, dlsx [...] FRMBuilderData [...]|E3 [e.d|column [
BMEP bar v | BMEP D:'\temp\FRMBuilderData. xlsx [...] FRMBuilderData [...]|F3 [e2d|column [
Volumetric_Efficency fraction ~ | Volumetric Efficiency D:\temp'FRMBuilderData, xlsx E FRMBuilderData I;‘ G3 B column I;‘
Air_Flow kg/h | Air Flow D \temp\FRMBuilderData, dsx [...| FRMBuilderData [...]|H3 [c2d|column [
EGR_Percentage % | EGR Percentage D \temp\FRMBuilderData, dsx [...|FRMBuilderData [...)[13 [ [
Air-Fuel_Ratio Air-Fuel Ratio D \temp\FRMBuilderData, xdsx [...|FRMBuilderData [...)|13 [ [
Fuel_Flow kg/h | Fuel Flow D \temp\FRMBuilderData, xdsx [...| FRMBuilderData [...]|K3 [-z.]|column ]
Maximum_Pressure_Cylind... |bar ~ | Mandmum Pressure Cylinder 1 D:\tempFRMBuilderData. dsx I;‘ FRMBuilderData I;‘ L3 I;‘ column I;‘
Turbo_Speed RPM ~ | Turbo Speed D:\tempFRMBuilderData. dsx I;‘ FRMBuilderData I;‘ M3 I;‘ column I;‘
Ambient_Pressure bar | Ambient Pressure D:\tempFRMBuilderData . wdsx I;‘ FRMBuillderData I;‘ N3 I;‘ column I;‘
Ambient_Temperature K ~ | Ambient Temperature D:\tempFRMBuilderData . wdsx I;‘ FRMBuillderData I;‘ 03 I;‘ column I;‘
Pressure_Comp_In bar « | Pressure Comp In D:\tempFRMBuilderData. dsx E FRMBuilderData l;‘ P3 m column l;‘
Temperature_Comp_In K ~ | Temperature Comp In D:\tempFRMBuilderData. dsx E FRMBuilderData l;‘ Q3 m column l;‘
Pressure_Comp_Out bar | Pressure Comp Out D:\tempFRMBuilderData . xlsx E]FRMEui\darData l;‘ R3 jmlumn j
Temperature_Comp_Out K « | Temperature Comp Out D:\tempFRMBuilderData . xlsx l;‘ FRMBuilderData I;‘ 53 E‘ column I;‘
Pressure_CAC_Out bar | Pressure CAC Out D:\tempFRMBuilderData . xlsx l;‘ FRMBuilderData I;‘ T3 E‘ column I;‘
Temperature_CAC_Out K « | Temperature CAC Out D:'\tempFRMBuilderData. xlsx E‘ FRMBuilderData I:‘ u3 E‘ column I:‘
CAC_Coolant_Temp K « | CAC Coolant Temp D:'\tempFRMBuilderData. xlsx E‘ FRMBuilderData I:‘ V3 E‘ column I:‘
Pressure_Intake_Manifold bar | Pressure Intake Manifold D:\tempFRMBuilderData, xlsx E‘ FRMBuilderData I:‘ W3 E‘ column I:‘
Temperature_Intake_Mani... (K | Temperature Intake Manifald D:\tempFRMBuilderData, xlsx E‘ FRMBuilderData I:‘ X3 E‘ column I:‘
Pressure_Exhaust_Manifold | bar | Pressure Exhaust Manifold D:\temp'FRMBuilderData, xlsx E‘ FRMBuilderData I:‘ T3 E‘ column I:‘
Temperature_Exhaust_Ma... (K ~ | Temperature Exhaust Manifold D:\temp'FRMBuilderData, xlsx E‘ FRMBuilderData I:‘ 3 E‘ column I:‘
Pressure_Turbine_Qut bar ~ | Pressure Turbine Out D:\temp'FRMBuilderData, xlsx E FRMBuilderData I;‘ AAT B column I;‘
Temperature_Turbine_Out (K ~ | Temperature Turbine OQut D:\temp'FRMBuilderData, xlsx E FRMBuilderData I;‘ AB3 B column I;‘
Injected_Mass mg/cycle « | Injected Mass D \temp\FRMBuilderData, dsx [...|FRMBuilderData [...)|AC3 [ [
so1 deg ~ | so D:\temp!\FRMBulderData, dsx [...|FRMBuilderData |...)|AD3 [ [
Throttle_Angle deg « | Throttle Angle D \temp\FRMBuilderData, xdsx [...| FRMBuilderData [...)|AE3 [-z.]|column ]
Wastegate fraction | Wastegate D \temp\FRMBuilderData, xdsx [...| FRMBuilderData [...)|aF3 [-z.]|column ]

o [l e | e |
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| 21| Design Optimizer X

o
]

Home Data
License Type:
ﬂ A [eT-POWER |
" Model Mame:
Template Documentation | Attribute Abilities |D:\traininguo19_EU_ConFerence‘lSerninar\FRM-d‘l,GTModeIZ. gtm |

-

-

Model Information

+" Main _~ Constraints

Attribute Object Value Attribute 1 T 3
O | oFF
@ Integrated Design Optimizer Factor HTM_Exhaust... D |;|
(O | simple Optimizer (| Range
(@ | Single Objective ® Upper Limit 4|;| |;|
(O | Multi-Objective, Pareto Resolution (% of Range) llzl I;‘
(O | Multi-Objective, Weighted-Sum Integers Only O O O
(O | Transient Targeting
- = =

(®) | Optimize Each Case Independently Attribute 1 2
(0| Case Sweep and Cross-Case Studies

Response RLT volef:Engine l;‘
Maximum Number of Designs def|;| Objective Target -
Search Algorithm Simplex > Target Value [volef_target] I;l
Optimization Restart File ian |;|
Faster Runtime (Local Runs Only)
Maximum Mumber of Parallel Designs 1
Timeout Duration (minutes) &0
Save Design Files? O
Automatic Data Suppression {Recommended)

< >
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[ wolef:Engine-1 Objective Function

N5 S ¢ [RF B [RIE B |

0.01250 @ volef:Engine-1 Objective Function

001111

0.00972 -

0.00833

0.00694

0.00556

000417

volef. Engine-1 Objective Function [fraction]

0.00278 s

0.00139

0.00000 "
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Iteration 1D

[] Case-Sweep

N S 9 | (R EE (@ )F o

valef Engine-1 [fraction)

1.100

Ixl

~=®= Best Solution =@=Baseline, lteration 1 ® Target

1.056

1.011

0.967

0.922

0.878 -

0.833

0.789

0.744
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B Results:

BSFC - Brake Specific Fuel Consumption, Cyl, Part Engine

BMEP [bar]

Engine Speed [RPM]
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" Main s Constraints

Attribute

Object Value

OFF

Integrated Design Optimizer

O|@| O

Simple Optimizer

Single Objective

Attribute

Signal or Time RLT

Linit

btg:Engine D

L:Collector1:25:25[...]

2ExPipe:32:32[...)

Multi-Objective, Pareto

Multi-Objective, Weighted-Sum

® |O|0|0

Transient Targeting

Integration Basis

Cptimize Each Case Independently

)|®

M Cimemem —md Tenmn Tanes Choadine

LastCycle

EntireRun
LastCyde

Target Profile Torgue_Profile |;| Meas_Ewxh_Pressure |;| Meas_Ewh_Temperature |;|
Term Weight def (=1)[...] def (=1)[...] def (=1)[...]
Start Time def (=0) [...] def (=0) [...] def (=0) [...]
End Time def (=case end) |;| def (=case end) |;| def (=case end) |;|
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Controller Plant Controller Plant

w 5 y u o g y o [
GT-Linearization ﬁ:_{__’ : l‘ u —_— Service Provider :.:—T:deifU

sssssss

Functions
specification

GT-SUITEV2018RT

l\ SiL GT-SUITE-RT iy AI RT Platform

GT-SUITE-RT Model dsPAcE ET/'\ E ym

Controller Plant GT-POWER-xRT v2019

GT-Mean Value __‘1’, GT-POWER-xRT Amm

(@ Iinder MOdEI GT-POWER-xRT Model
y GT-SUITEV2018 p EEEEH o g
GT-Cluster i . -L . I
Solver ;'l Ll
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B web: https://www.idaj.cn/

B e-mail: support@idaj.cn
B Tel: 021-50588290 : 010-65881497
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