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i ..gl Create Object: | 23

Template:  TwinScrollTurbineR.00

Object: Add Long Comment...

Comment:

Attribute Unit Obiject Value
Object with Left Scroll Maps (TurbineMapVGT only)

Object with Right Scroll Maps (TurbineMapVGT only)

Lookup Tables for Left Scroll Maps

Lookup Table for Right Scroll Maps
Object with Leakage Maps
Lookup Map for Leakage

Main | Maps | Options | GT-POST Output
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*From ‘Fundamentals of Turbocharging’ by N.
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Image from

Scroll 1 + scroll 2
‘Charging System
Average map (equal inlet pressures) for a ngh
Performance SlI-
Scroll 1 Engine —
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l";_[I Create Object: |

Template:  PreumaticTurboWGACt

@) Ohbject: | |[ Add Long Comment...
Help

Comment: |
Attribute Unit Object Value
Diaphragm Mass g - _I
Max Lift of the Diaphragm mm - _I
Damping Coeffident between Diaphragm and Spring Seat M-z/m - _I
Spring Stiffness M /mm - _I
Spring Preload (Negative Value) M - _I
Moment of Inertia of the Mechanical Connections between Diaph... Jkg-m*2 - _|
Max Rotation Angle of the Mechanical WG Actuator Arm in Degree _I
Mechanical Effidency of the Mechanical Connections between Dia... | fraction - _|

| @ Main | & Ehambers| gi\, Dynamics | crd GT-P‘CISTmmut|
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Turbocharger Heat Transfer

T Sub-model w/ Coolant 1
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0.85 Efficiency Adjustment for Heat Transfer
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- -Ref: ‘On Wide Mapping of a Mixed Flow Turbine with regard to Compressor Heat Flows during Turbocharger T&Qﬁﬂiﬂl&dkb@ﬁﬁ'lﬁﬂ@ﬂrﬁﬂ@stems International GmbH
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M Mass Flow Rate ' \
) \

M Pressure Ratio

M Compressor Speed
M [sentropic Efficiency

W

M CompressorMapParam

\\k
N
i§
Nt =2

Mass Flow Rate [kgls]

“A Method to Estimate the Performance Map of a Centrifugal Compressor Stage” , Proceedings of the ASME

.}ef: Casey, M. and Robinson, C.,
Turbo Expo 2011, ASME paper GT2011-45502..
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‘Outlet Diameter from Measurement’ /&I &% &
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_;_l] Template: CommmMapm. ™ u
[:%) Object: |CompMa|:| | [ Add Long Comment... l
Help~ | Comment: = | |
Object Usage <| «# Main | «# Data | «# Options | %" Advanced Options
C] CompMap
é}--o Objects ‘ AAAAA te Unit Object Value
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.fl \ ** M V Casey, M Schlegel: Estimation of the performance of turbocharger compressors at extremely low pressure ratios 2010.
re

F ommampuissscedsivmon



1

N

]

) R e A A

W it S LAY A A R
W ERM%% f T A
W RAL T B

.F
‘\ Copyright (C) 2015 IDAJ Co., LTD. All Rights

AR S e R

Reserved

14



Sem AL TR e A (DIPulse)

W75+ BDIPLUSAE AU
W AE X T 3 F T Y R B T
EA T RARAER
B iE 5 T Nox e ax Ll 4% &

W T X AT B AL B

W2 A R S AL Rk 34 B PR 2 E T10-15%

Predicted

Measured



ST A A (SITurb)

B v75F BSTTurbE A
B EERA KA LGRS, #8F B TN R G &
BEBH T B KM EE S ER
B TSIk e A F Bl R H.cycle—to—cycle® 54 (CCV)
W ET By B VE o e SE L CCV AR L

_af| Template: EngCylinderCCV Li

Object Family 60 50% Burned Crank Angle
Cylinderccy E [ e e ]
CCY-RO1-1 Hely 50
~[B ccvro1-2
CCVY-RO1-3 s Cyl 40 lutputl Flots
B ccvro1-4
§ CCV-RO1-1 override
. $ 30 .
Initial 5tz g Init I;‘
wall Tem U tw3
all Tem 20 I;'
Heat Tra ri |;|
FowChi 49 w1 [
Evaporal vap D
Scavengi ign D
12 15 18 21 24 27
Maximurm ign D
50% Burned Crank Angle [deg]
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N4 @a JS= ﬁ/] g %% /\ E’_j, 5\:{: | o Local Framel e 4 Genmetryl o Properh'esl o Assemb|y| ¢ Engine Integration | ¢4 GT-POST Output
[ EJ‘:I —4 Tt 41_\ é N

Attribute

Unit Object Value

AT B VBB R R R AL

_ | Fully Integrated

~ | Send Valve Lift to "Valve*Conn'

B¢, GT-SUITE# it gz 1k

Stand Alone (Create 'DynamicLiftProfile’ Reference Objects)

B PoppetValveZt & # H #F

MEE B o A R Bl Al &
MAPE (Zw: vs. speed)

B ARG LSE— T
A B|GT-POWER & 1 .42 Al
H

Parameter Specifying Engine Speed See C - [CrankRPM] |;|
Mame of 'EngineCrankTrain' Part in GT-POWER EngingCrankTrain |;|
Mame of Variable Profile Dependency Object DynmicLiftProfiles
Sampling Interval Cam Angle - def :=EI.E}|;|
& | None
- === GENERAL ==F
=] References
EIC] RLTDependenckProfyy

----- ] DynamiclifProfiles
EIC] X¥Table

----- (] DynamicLift_1000RPM

() DynamicLift_2500RPM

----- (] DynamicLift_4000RPM

El--C] ¥y TableOfTables

----- C] Valvelift-vs-Speed
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B PoppetValveZt 35 ¥ 4 &
MgE B o A R B A o &
MAPKE (#m: vs. speed)

B FAEHEAE—FF
N E|GT-POWER % 54 #l. 4% AU
H

| «# Local Frame | o+ Geometry I «# Properties | o Assembly| 4 Engine Integration | o GT-POST Duh:ut|

Attribute

Unit Object Value

_ | Fully Integrated

| Send Valve Lift to 'Valve*Conn' |

Stand Alone (Create 'DynamicLiftProfile’ Reference Objects)

Parameter Specifying Engine Speed See Cas... = [CrankRPM] |;|
(@) | Mame of 'EngineCrankTrain' Part in GT-POWER. EngineCrankTrain D

Mame of Variable Profile Dependency Object DyngmicLiftProfiles

Sampling Interval Cam Angle def (=0.5) |;|

& | Mone

=0 === GENERAL ==F
E}C] References
EIE] F'.LTDEpendenvPrnFKY

D DynamicLiftProfiles

ave Lift
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Lift [mm]

Valve Lift
ValveCamConn
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25
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«” Engine Integration GT-POST Output | Plots |

Part Override

ign ._l

'| o# Local Frame | o Geometry | «# Properties | o Agsembly

Attribute Linit Object Value

Send Valve Lift to "Valve*Conn' (for integrated GT-POWER si...

= —
;_II Value Selector
Ignare Jign ]l

P... Input Signal Selectur/

Short Mame

— e ——
(= » |Input Signals:
@ ThrottleCofin Long Mame Unit
E}@ ValveAcflLiftCdConn Lift — -1
EI@ InM#-1a
[+ Inlet-1hb J-l -
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@) Inlet-2a —
EEI@ Inlet-2b |—% ' h-
in1A

— 1D

F ommampuissscedsivmon



b

AT (QDA)

&’ 1]

W QDA HIIMBDAAT £ EE EE AN E
£ TN A =, 1EER AN R R —

B QDA REFF R

# % 7]

Il

20 Opening
15
1.0
05
- Kinematic
0.01 —MBD
- QDA
5
e 120 125 130 135 140 145 150

.*ﬁrfferences

£

Fs
AR A i b

Crank Angle [deg]

Max. Lift

Y12 2 X & B0 A

Exhaust Valve Lift

240

250
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14
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12 —~MBD
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10 QD
8
E
E s
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2
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1 75 Closing
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1.00
T
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=
3
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272

050
025

0.00
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qe due to consideration and treatment of dynamic deformations only. Effect of lash accounted for in all curves
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Volumetric Efficiency, Air
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B HE % ECamAnalysis & 2 7% 4 s 3,

B EAE T L 5Kinematic, Quasi—Dynamic®, Dynamicf{f
F—%

.
Py peoree —
. ! ««@--7000 RPM
. --@-- 1000 RPM
Attribute Unit Object Value % d J
Camshaft Analysis Option Rigid - . "._ — e &
Valvetrain Branches Analysis Option E ' p ;" s
{7 | Dynamic Entire Duration %1 .-" ;
@ | Quasi-Dynamic Entire Duration = ; . "
Dynamic Cyde Skipping E -.. .
Solution Schedule (1=Enabled; 0=Disabled) on-off-on D é ".
(@) | Walve Lift for Disabled Cydles Previous-Cyde -
Dynamic Lift Delay after Enabling 2|:|
\_ List of Additional Disabled Parts ign D b S -‘;:.
@ | Quasi-Dynamic Cyde Skipping ] ;
Qecca@esce @@
a 6 0 1
Cycle Nu
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=i] Model Reduction (S

Collapses for easy
model manipulation

Step 1

Ell 1o Reduce 3 Subystem of your model. o Engne Moc il Calbrasion
;muﬁum.m»ht&ﬁrh&w: &

!Qmoolﬂfmwmmwbomm.l E."IEII‘ Seve
'me:hmiﬂmnmdhwﬁ- M Pesultz g

’ Swphame  Exhaust Manfod| Stop 1: Exhaust Manifold Savew rogress and Ent ]
Begn Reduong the subsysten of yoor model! . . A Show Log
8 A new *gtmn tas bown creaed avd baded nits GTASE. Mae #| | 11 5 typicaly recommended b perform Calibration on each mi-system after & & smgified. 1 2 Coib |
8 The Consbinie Vohumes Wizar (svaisie o #2 (15h15ck 7 | parameter b ot been oo, cick Tack” 1o get bock: t0 the Wodel Redurten page where v can o | Colaose Step 1: ExhaustManifold
& sexgie vokuve. 1 can alac e used 1 Cormdane parail NS § | nocrcrary parmerer or ke ny addtorl changes 1o the made. .
and e 2es PR & Sege pOe nd vaive.
@ The D ' 'g' n' "::* e h"; i PR : Oick “Fun Modsl" to run the Orgnal 5et of Cases {those siwch were ongraly turned On),
aciuracy ae 200mn ntake and 00w et
p ’ f the
1030mes). o ek it o the 3 S bl . Note thek you 8 sk To view resuls for Accurscy RLTa with specifed Acuracy Tolerances, ddk Populate Acouracy RLT Tatie” befow, TF the Ervor 1s cutsde o
® 1Y Caibration s 2 tahe pace (general recamnended), TENE] | Turget abe £ you W trgetrg & rest rom the Bameire erde. Sy Cefete e Target Vo o wecified acceptable toierance, the cel vl be colored Red.
RN A e To view Compartson Plots of Al Key RLTs, incudng plots of Accuracy Tolerances and Calbeated RLTS, dick "Open Key RLT Plots in GT-POST™.
O Cotratng Pressure Loss with an Orffce Disrveter ’ .
O Colbratng Temperature (=.g. Turboe irist Select Casedn) for Calbrntion / Open Case 5o | 1f e resits are cutsde of the scceptable range, the current step may be modified by didang "Adjust Current Step”, This wi orovde two
o3 ISV 1 opbiors: (1) tn mdfy the current step, o (2) to start e steo over creating & rew Tranch”, Note that you may neigste betmesn branches o
~ Corfigure caltrason (Delete target volue to ase value) . V{Vﬂ!?f'ghm‘ﬁonmﬂ5w J
Rim coloraten ... | Access DetbutedQueve | OpenRestsenGT#0sT || | | fun Model I Pepdate Acouracy ALT T able beow | Cpen Key ALT Hots in GT-HOST |
m“hm@mmwm then cick Yext" v L — — " -
L ST \d G ld-wli_m-u )
Setp N |avgromiEngine [... Yalue [bar]] Vabe bl mavulhﬂanunmhtlwm[hu]
1 50000 18, 754906 13735007, 0,019075208
2 4000.0 18, 765072 18.795537 0,005 1345825
3 3000.0 18, 738108 18. 75456 0.016851428
i A Coianii e A 14999 - 0057733
5 1000.C 9.065651 3002957/ 2. nozeeua
.r | Adst Crentsp | | GoTopfferant suep | fan st Bogn et sg) | [ Enen ]
A

f R A el AR
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ﬂ Create FEM Conversion Project I&

Please select the baseline model (.gtm file) for FRM conversion. Ideally this model will contain a number of cases
that sufficiently cover the full range of important operating parameters (j.e. speed, load, etc.).

i@ Select the Baseline Detailed Model:

C:\Projects\FRM_Converter_Tool\SI_4cyl_Turbo\STARTISI 4cyl_GDI_Turbo-WOT.gtm
Output . frm File Mame:
C:'\Projects\FRM_Converter_Tool\SI_4cyl_Turbo\STARTVSI_4cyl_GDI_Turbo-WOT. frm

(") Load Existing .frm File:

Cancel ” [ Mext ”
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_ﬂ] Accuracy Checking &J
Even though we are calibrating certain results with each reduction step, it is good practice to monitor Key Results to make sure they do not get outside of an acceptable
range:

@ Please select some Key RLTs to use for comparison during the conversion process. A GT-POST Report File {*.gu) will be automatically generated at each step
comparing each result to the Baseline model, The "Operating RLT™ will be used for the X-axis.
@ If there is a spedific Accuracy Reguirement for a Key Result, the Accuracy Tolerance may be spedfied for that RLT.
Operating RLT RLT Description Units Tolerance Type Tolerance

v avgrpm:Engine ...| Engine Speed (cyde average), Part Engine RPM - | PErcentage - lign

] bmep:Engine ...||BMEP - Brake Mean Effective Pressure, Part Engine bar « || Absalute - 0.1

] imep:Enging .../ IMEP720 - Met Indicated Mean Effective Pressure, Part Engine  [bar - |PErCEntage - |ign

] bsfc:Engine ...|BSFC - Brake Spedific Fuel Consumption, Cyl, Part Engine afkW-h - | PErCENtA0E - |ian

] volef:Engine ....|| Volumetric Efficiency, Air, Part Engine fraction  ||PErCENtaGE - 5.0

] airflow :Engine ...||Air Flow Rate, Part Engine ka/h - |PErCEntage - |ign

] fueltot:Engine ...||Fuel Flow Rate, Part Engine kafh - | PErCENtEQE - |ian

I afrat:Engine ...||Air-Fuel Ratio (Inducted Air/Total Fuel), Part Engine Percentage ~ lian

: cmp-rpma:Compressor  |...||Average Speed, Part Compressor RPM ~ |Percentage - | 5.0

] pavl:ManPipe-02 .| Intake Manifold Pressure bar - | PErCENtEQE - |ian

I tavld:ManPipe-02 ..||Intake Manifold Temperature K  ||PErCENtEGE ~ lian

] pav:ExMan-1 ...| Exhaust Manifold Pressure bar - |PErCENtage - |ign

] tavl:ExMan-1 ....| Exhaust Manifold Temperature K - | Absolute - |10.0

Wl Percentage - |ign

.f‘ \ Cancel ]| [ Back ]| [ Next (Begin First Step) ]|
&
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—RLT & #%, FHEERSTAIATAT

m g, AR FlowSplit B R IFEH . BEWAREE>> #
ABEEWHES /B EA AT BESAT N

r e |

The following BELT= were removed by the most recent reduction.

Please either select a replacement RLT, or choose to remove
the BLT from Accuracy Checking.

Missing RLT Replacement RLT Remowe BELT
| pavl:ManPipe-02 pav:IntakeManifold-1 ]
tavl0:ManPipe-02 tav0:IntakeManifold-1 [l
K. ] [ Cancel ]|

........................
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Step £ Active Step Mame Optimization Objective | Optimization Algorithm Method | RLT Variable to be Optimi Target Value of RLT Variable
Step 0 ¥] Original Model - - - -

Step 1 ¥] Exhaust_Manifold Target Brent-method trb-tia: Turbine 10973434

Step 2 V] Exhaust_Pipes Target Brent-method trb-poa:Turbine 1.4355817

Step 3 F Intake_Manifold Target Brent-method - 2.1189222

Step 4 I Compressor_Out Target Brent-method cmp-poa:Compressar 22777095

Step 5 ¥] Intake_Pipes Target Brent-method 4% cmp-pia: Compressar 0.9341944

Step 6 ¥] Cyl_Time_5Step - - - -

*When calibration is to be performed, the Target
Value is automatically taken from the baseline model.

>>no need to look in GT-POST for the Target! <<

AT 7\

l’f"

£

A\

AR S e R

Parameter to be Varied |Lower Value of the Range | Upper Value of the Range | Param. Initial | Resolution (%% of Range) | Case | Case Handling | Final Value
HTM_ExhaustPortRun 0.5 2 1 1 i Independent 1.32358
DIA_BackPressure 30 50 40 1 i Independent | 38.0793
HTM_IntakePartRun 1 2 1.5 1 1 Independent 1.23204
FM_IC 1 3 2 1 1 Independent 1.68435
DIA_Inlet 40 a0 50 1 1 Independent | 49,5783
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Wi FEWATE X, BREANFETX
B, EX RS AT E K DO E A E T
FATEE—¥ (F4E£—N#Fe  “branch” )

f ﬂ Go to Different Step @ ]

Please select the Step to which you would like to return from the tree below
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