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B ETIXE: RunSetup, SoWCENEHENLI00, LA E R
FOE B s AR AL, sAT A

ﬂ Run Setup P

"

& License: |GI-FONER |
Help Project: EI.I]._UE erBoutines \CFlcoupling \CONVERGE-Lite' IntakeMani fold \ COMVERGELL
| kttribate i+ Ohjent Walus

Time Contrel Flag periodic -
@ Maximum Simulation Duration (Creles) 1004
| Minimum Simulation Duration Cyrles) 1g;n_l
- Maximum Simulation Duratien (Time) sec - _l
=~ Minimum Simulation Duration (Time) sac - 'im'u_J
Automatic Shut—0ff When Steady—State on .

Main Driver (Defines Periodic Freguency)

@ | Automatic

T | Part Name j

)| Reference Object

Improved Solution Sequence for Multi-Circuit Models |:|

TimeContral | Initialization | FlowControl I ODEControl I ThermalControl | Cu:lmrergenceELT|

[ o ([ cmea [ sy ]
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B CFDConnectionf 1% B ——Intake

r — = - T T —— T eee—— . - -
_ai| Template: CFDFlowConn u
Object Family
i : I
CFDConn-Intake @ Object Comment: | | add Long Comment... |
CFDConn-Intake-1 Help Frrt Commemnt: | |

o Main & Advanced

Attribute Unit Object Walue

Interface Conditions Imposed by &I at the CFD Bou. \

':'ﬂ'::' Flow (welocity or mass flow rate)
| Pressure
™~
CFD Domain Sampling Length See Ca. .. 6
-

CFD Boundary Cross—section (be precise)

@ | Obtain from Neighboring ‘Pipe®’ Part
| Diameter mm . I
| Area m 2 -

Species Map Owerride

Turbulent Intensity (tlke for STAR-CCME)

Turbulent Length Scale (eps £or STAR GORG) mm - 5l...

[ oK | [ canea | | sply |

lr
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B CFDConnectionf] 1% B ——Exhaust

- —
_uf| Template: CFDFlowConn

T e ——

— —

. |25

Ubject Family
CFDConn-Exhaust

@) cFDConn-Exhaust-1

----- CFDConn-Exhaust-2

N

o]

Help

N

L P T

% Main | oY 4 .E.dirs.m:ed|

Object Comment: |

Part Comment: |

| ’ Add Long Comment. .. ]

Attribute

Uit

Object Value

Interface Conditions Iﬁpnsed by GI at the C. ..

| | Flow (welocity or m|ass flow rate)

J

)| &

|| Fressure

N

CFD Domain Sampling Length mm v]

ol

CFD Boundary Cross—section (be precise)

\//

| | Obtain from Neighboring ‘Fiped’ Part

()| Diameter

mm i

i | Area

0[O0 | e

Species Map Override

Turbulent Intensity (tlke for STAR-CCHM+)

def (=defer to co... I;l

0.05 o)

Turbulent Length Scale (eps for STAR-CCM+) |mm -

L]

L« ||

Cancel ]l [ Apply
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B CFDConnection/fji% &
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Boundary Type: —fi&oL, S Hinlet/Ex, M GTAHR A
CFDii 42t i, CFDIU S NGTIU SR A4 X 5 % .

CFD Boundary Cross-section (be precise) : # Adef, S5HHIERGT
Bk AT .

CFD Domain Diameter: #ki\ 1% yObtain from Neighboring 'Pipe*’
Part .

CFD Domain Sampling Length : FRAE {15 0 2 A1 5 2 AHIE G TS
AP ESHAC G, HARMACREE E N I CFDIX i sh 3 2,
LA B 75 B CFD AR 2R 4 4R .

Turbulence IntensityfLength Scale: CFDZ {412 5 Ak 1y i v oet 5
Aim R

Species Map Override: GT5CFD# {82 18] IR AR R E X o
Orifice Diameter: — %1% Ndef
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B 5 Y .CFDSpeciesMap
H T GTHCFDH M2k TR B & SOFA et E], PN /e 2 e 7t
E AR A AR B AT S — X
LUNNINTE

Flow Direction Flow Direction
GT-SUITE species — CFD species —— GT-SUITE species
indolene-vap * indolene-vap - indolene-vap
n2-vap (fresh) *  n2-vap *  n2-vap (fresh)
o2-vap (fresh) *  o2-vap »  02-vap (fresh)
indolene-combust » indolene-combust » Indolene-combust
prod_col * prod_col > prod_co2
prod_h2o » prod_hlo » prod_hlo
prod_u2 > 02 backlow > prod_o2
prod_co o prod_co
prod_h2 \ > prod_h2
prod_n2 -—\ —» prod_n2
prod_no oy lump_N2 prod_no
prod_oh - prod_oh
prod_c _— = prod_c
prod_o - _"'_;-.-;:'__; -5 prod_o
prod b = - » [muxture property] prod h
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B CONVERGEHgas.datPl & mech.dat ™ ffspecies i 4 #x 5 CFDSpeciesMap
F1CFD SpeciesH 44 7R N —2, W F B, DUE T34 <Ak 1 ) i3

A7
-vap, prod_ NGTH X ERIE NG44 72, R AeE PR 7%
Wk EGTHLREEERIANZFR, TMAECONVERGEHR]gas.datll Az mech.dat
R GTI A 4 77 24
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B GTHICONVERGE #5413 12

'CFDComponent>
"CFDComponent'> One-Way Coupled

Engine Cycles Before CFD Cycles lgnoring
(or "cfdreload") Started | CFD Boundary Dat

-

Run Setup>TimeControl>Maximum Simulation Duration

Uncoupled *pre-cyelas” GT-SUITE —CFD

( |-way coupling)

GT-SUITE «CFD
{Full coupling)

{CFD Simulation Duration)
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T
N\

B *E X CFDSpeciesMap
MAETY P i 1% PR CFDSpeciesMap, BT :

P s m—

F&

25|

Template: |CFDSpeciesHap

Add Long Comment. . . ]

| || Object Comment:
‘ [ Long Comment. . . ]
| Help

Object: |
Help
Comment : |
| Attribute nit Dbject Falne « Main
User Defined Species Map I_I
prod_coZ’ s CFD Species o Attribute Unit Object Value
TR 5 ) SpEmes —I Uzer Defined Species Map Ignu:-re—liquidlg
prod_n2’' s CFD Species _I [re— B -
- rod co2 s CFD Species prl:-d_cc-2|;|
prod_o2 s CFD Species _I
E— K . E
prod co’ = CED Species _I prod ho’ s CFD Species h2-:-|;|
prod_h2' s CFD Species e prod_n2’ = CFD Species pru:ud_n?l;'
LT 5 () Speries ig;n:I prod_o2' s CFD Species prnd_u?ll‘
prod_o’ s CFD Species 1g;n_| B K
- - prod_co s CFD Species .:.:.I;'
prod_oh’' = CFD Species 1g;n_|
prod_no’' = CFD Species _I prod_h?' = CFD Species 1-|_2|;|
prod_n' s CFD Species 1g;n_| prod_h' = CFD Species 1g:1|;|
prod_ar’ s CFD Species :II prod_o' 5 CFD Species ig;nll'
prod_zo2' = CFD Species ign ... s - -
prod_oh s CFD Species 1g;n|;|
prod_no’ 5 CFD Species nu:-lZ'
Main
| prod_n' s CFD Species ing;'
[1).4 I Cancel | Apply | N .
[ ] ’ l [ ] prod_ar s CFD Species prnd_arll‘
.f prod_zo2' = CFD Species ig;nIZI
‘\ Copyright (C) 2016 IDAJ Co., LTD. All Rights Reserved
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GT-SUITEEMEER > (£

T
N\

B € Y .CFDSpeciesMap
Ignore-liquidi% & U1 T :

[

L P T

_#]| Template: CFDDefinedSpeciesMap

E5)
_————— R —————
Object Usage
o Object Comment: Add Long Comment. . . |
D Ignore-liguid
@ Objects Help
EIC] EngineMap
@ Objects ¢ Main
[l EneCylis . GT-SULTE Species Name CFD Species Name
Unit | [ -
L I 3
[ 0K
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GT-SUITE#

war (8

T
N\

B E X CFDSpeciesMap
HAMRATREI AR B e X Wh
pr— S

| ’ Add Long Comment. . . I

2P « -

@ Object Comment: |

Help

¥ Main |

Attribute

Init

Object Value

User Defined Species Map

Iegnore—ligni dI;'

uj| Edit Object: prod_co,
) P

Template: ‘CFDSpecies

Object: prod_col

| [ Long Commernt. .. ]

prod_co2' 5 CFD Species

prod_co2 |;|

Comment ‘

prod_hZo' 5 CFD Species

h2o[...

Attribute

Ui Uoject valte
| | 1

prod_n2' s CFD Species

prod_nd D

Assumed as GI-SULTE species (flow CFD-2GT) I

prod_cel

prod o2 s CFD Species

prod_o2 I;‘

prod_co' s CFD Species

colun]

prod_h2' s CFD Species

52

prod_h' = CFD Species

ignm

prod_o' = CFD Species

igmm

prod_oh’ = CFD Species

igmm

prod_no' s CFD Species

56 e

FHNH LI A4 FR

prod n' s CFD Species

igmm

prod_ar’ 5 CFD Species

prod_ar D

prod_so2' 5 CFD Species

igmlzl

D

L P T

Main | CONVERGE-Lite Only|

| |

Copyright (C) 2016 IDAJ Co., LTD. All Rights Reserved.
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T
N\

[FI AT 5 HAB AR ) -

Srodien T Gttt wames T Specivn mames
prod _h2o h20 orod_h20
prod_n2 prod_n2 prod_n2
prod_o2 prod_o2 prod_02
prod_co co orod_co
prod_h2 h2 orod_h?2
prod_no no orod_no
prod_ar prod_ar prod_ar
D Copyight(€) 2016 IDA) Co, LTD. Al Righs Reserved.
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GT-SUITE%

R E D (B

m ¢ X CFDSpeciesMap-EGR

Fr

Al Edit Object: CFDSpeciesMap-EGR

Template:

-

[CFDSpeciesMap

[:::;%) Object: \CFISp| | Add Long Comment. . . ]

Help
Comment
Attribute Tnit Object ¥alue
User Defined Species Map Ig;n-:-re_Unused:l
prod_cof’ = CFD Speries pr-:nd_-:'-ﬂ:'
prod_hfe’ = CFD Species pru:ud_h?u:u“'
prod_nZ’ = CFD Species lu.mp_ITEm'
prod_o2’ = CFD Species nE_eg;r;I
prod_co’ = CFD Species lump_ID:'
prod_h#' = CFD Species lu.mp_IT?m'
prod_h' s CFD Species 1g;n_'
prod_o' = CFD Species 1g;n_l
prod_oh' = CFD Species 1g:n_'
prod_no' = CFD Species lu.mp_IT?m'
prod_n' s CFD Species 1g;n_'
prod_ar’ = CFD Species lu.mp_lTQ:l
prod_sof’ = CFD Speries 1g:n_'
[ 0K ]i [ Cancel Gsﬂ L;ﬂé@#ﬂ@égiéahi
yr. q

b

8l Edit Object: 02_egr (FE=T|
Template: ;CFDSpeci'es
Object: |0Z_egr Add Long Comment. .. ]
Help -
Comment :
Attribute Tmit Object ¥Walue
Azzumed az GT-SUITE species (flow CFD-3GT) prod o2
Mair | CONVERGE-Lite Only|
[ )4 ] [ Cancel ]1 [ Apply

0., LTD. All Rights Reserved.

20




GT-SUITEEZREZ 4 (£

T
N\

B iZfTE: Run Setup
rﬂﬂun Setup |E

I License: ZI-FOWEER

Help Project: 1d UserRoutines'CFDeoupling CONVERGE-Lite'IntakeMani fnld"llCDHi:

BEAR1001 3R
Attribute Unit Object Value OO
2 Mz
Time Contrel Flag periodic b {}Eﬂ:é& E/\J | IKE
Maximum Simulation Duration (Cyeles) 100 . \ — N
I e

B, SEPREAT
_ | Maximum Simulation Duration (Time) Ser - E/\J ff}é‘ﬂ:i& Hﬂ
. 13—'“-'

Minimum Simulation Duration (Time) -] -

Buntomatic Shut—0ff When Steady—State off b Convergethe EIZI
Main Driver (Defines Periodic Freguency) E/‘J ‘)_LE ‘j%l%
@ | Automatic ‘[R { /—\E,

| Part Name 4
@ | Reference Object __I

Improved Solution Seguence for Multi-Cireuit Models D

Minimum Simulation Juration (Cyeles)

TimeControl | Imitializat: nnl FlowControl | ODEControl | ThermalContral | CnmrergenceRLTl

| 0K [ Cancel l

lﬂ
K Copyright (C) 2016 IDAJ Co., LTD. All Rights Reserved.
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GT-SUITE#

war (8

AR

G A

L P T

| Edit Part: Cylinder01

@?) Object: Cylinder B

Template: EngCvlinder I Part: i':j’l

inder01

l Creste Parameter Object ] [ Edit Object
Help :

Object Comment: |

Comment

Select / Unselect ALl Plots I:l Max Flot FPoints| Flet Range I-Axis Sampling
& Pressure [l def |def def def -
£#2 LogP-LogV Diagram def |def - def
82 P-V Diagran [ def |def def
b Pumping Loop (Cylinder and Port Pressures) def |def ¥ | def def
£2 Valve Mass Flows and Lifts [l def |def def def
£ Trapped Mass def |def * |def def E
&7 Volume ]| def  |def def def
&2 Swirl Number (EngCvlFlow only) [ def [def def def
L2 Tunble Mumber (EnglylFlow only) ] def ([d=f def def
£ Turbulent Kinetic Energy (EngCvlFlow only) D def |def def def
52 Torm. Turbulent Intensity (EngCy¥1Flow only) D def |def def def =
52 Worm. Twhbulent Length Scale (FnglylFlow only) ] def |def def def -
4 | n | r

Main | Advanced | Flatz: Flow | Plots: Thermal
Plots: Combustion | Bl Plots: Composition I P Plots: DITet I Plots: TwallSoln
0K [ Cancel ]l ’ Apply ]l

Copyright (C) 2016 IDAJ Co., LTD. All Rights

Reserved.
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) eoundary - _——
0o\
[7] Has rotational axis Bgmdry Wma:
axis: (0] [0.0 |[1.0 |/ﬁéﬁ ~
Boundary ID in GI-SUITE: niﬁ@
ID Color Name Region Name Passive Boundary Conditien
o | Not Assigned | Region Undefined |Zers normal gradient (E) v [Pull from its region
1 BN piston Cylinder Turbulent Kinetic Emergy (tke) Boundary Condition
2 ®aL  liner Cylinder [Intensity v]
|3 NI head Cylinder 0.02 fraction Use file
4 I plug Cylinder Turbulent Dissipation (eps) Boundary Condition
5 @Y plugke Cylinder Length scale -
6 exhaustPort  Exhaust Port o oms ] S
7 outlet Exhaust Port '
2 exValveTop Exhaust Port
g [N exvalveBottom Cylinder
1 (-
12 Wl inValvelop Intake Port
13 BB invalveAngle  Intake Port
14 war inValveBottom Cylinder
15 BB exvalveAngle  Exhaust Port
16 sl outlet? Exhaust Port 1
[ | Copy ] [,-‘ Edit Regionsl
L T (o o
.r ._\ Copyright (C) 2016 IDAJ Co., LTD. All Rights Reserved.
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AT X (80)

) eoundary

T E—

[7] Has rotational axis

=31

hxis: 0.0

2

1.0 0

Boundary Type: |GT-SUITE -

ID Color Name

0 - Mot Assigned
1 piston

3 Wl liner

3 WL head

4 BN plug

5 [l plugk

Region Name
Region Undefined
Cylinder
Cylinder
Cylinder
Cylinder
Cylinder

Exhaust Port

6 exhaustPort
1 IT-" B outlet

Exhaust Port

2 exValveTop

g [ exvalveBottom
10 intakePort

11 inlet

12w inValveTop

13 BB invalveAngle

14 w  inValveBottom

15 BB exvalvedngle

16 el outlet?

Exhaust Port
Cylinder
Intake Port
Intake Port
Intake Port
Intake Port
Cylinder
Exhaust Port
Exhaust Port

Boundary ID in GT-SUITE: 7T o l 3

Fassive Houndary Londition

[ ' Copy ] [," Edit Regionsl

](a)lD)(e]

[Zero normal gradient (HE) "'] [Pull from its region
Turbulent Kinetic Energy (tke) Boundary Condition
[Intensity V]

0.0z fraction Use file
Turbulent Dissipation (eps) Boundary Condition
Length scale -

0. 00s o Use file

l i 0K ”Qvalidate

oz D

AL
;

Copyright (C) 2016 IDAJ Co., LTD. All Rights Reserved.




£

AN (8

T
N\

) Ecundary

ID Color
o 1N
KN
WAL
L
o
W
WL
10
1

W0 o= oW b o R

12 wma
1:
14  wa

15

outlet Exhaust Port
exValveTop Exhaust Port
exValveBottom Cylinder
intakePort Intake Port
inlet Intake Port
inValveTop Intake Port
inValveAngle  Intake Port

inValveBottom  Cylinder

exValveAngle  Exhaust Port

[ .| Copy l [,," Edit Regions]

ERENEIN

e F PR - = _—
~\ R
D Has rotational axis l Eoundary Type: |GI-SUITE
axis: [ [0.0 |[1.0 | 0.0
PN
Eoundary ID in GT-SUITE: 16 d E
Name Region Name Passive Boundary Condition
Not Assigned :'EEICP Undefined [Zero normal gradient (HE) V] [Pull from its region
piston Cylinder Torbulent Kinetic Energy (tke) Boundary Condition
liner Cylinder [Intensity v]
head Cylinder 002 P Use File
plug Cylinder o i o
Turbulent Dissipation (eps) Boundary Condition
plugE Cylinder Length scale -
exhaustPort Exhaust Port )
0 o0 o Use file

l i 0K ”Qvalidate

L P T

Copyright (C) 2016 IDAJ Co., LTD. All Rights Reserved.
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AT X (80)

)
GT-SUITE coupling L2 3o

gti_flag: 1 %
GT-SUITE file name: EngCylinderCFD Dlema. gtm | . |
GT-SUITE module: GTFOWEER

GT-SUITE wersion: wT. 4

5 e s

N W u - - o

.r
._\ Copyright (C) 2016 IDAJ Co., LTD. All Rights Reserved.
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Vv —

BT

Time—step selection:
Fixed time—ztep:

Initial time—step:

Minimum time-step:

Maximum time—step:

Maximum conwvection CFL limit:

Maximum diffusion CFL limit:

Droplet motion time—step control multiple:
Drop ewvaporation time—step control multiple:

Chemical time—step control multiple:

-
Simulation time parameters —-— &u
— —
Start time: -3EE.0 dez.
End time: from GT-SUITE

[Use variable time—step algorithm -

[1e-08 E

S5e-0T s

1e-05 s [] Use file
2 Ge-05 = [ | Use file
1.0 [] Uze file
2.0 [] Uze file
0.0 [ r=e file
1.5

0.5

0.5

I Maximum Mach CFL limit:
|
|
i

Aetiwate collizion grid time—step contrel 1
Collision grid time—step multiple: |D.5 | |
||
ISet recommended valuesl
&) @ e = e
| i T—— s [ — — —-— I I N N e |
.’
. ._\ Copyright (C) 2016 IDAJ Co., LTD. All Rights Reserved.
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Hor vt &

Species

| Fas I Liguid I Parcel | Fassiwve | Hon-transport Passiwe I Selid

[% Query awvailable list. .. ]

S

5] (%]

Passive
PROD_M2
PROD_O2Z2
PROD_AR

Schmidt number
0.7800
0.7800
0.7800
0.7800

) (@) ) o) e o

zf-: ——

: ‘\ ‘é!oﬁnﬁ-ﬁ(@ 2016 IDAJ Co., LTD. All Rights Reserved.
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IEH B3 CONVERGEE ML) 77 BT .

B CONVERGE%%: Hx N oA S5CTH A& M SR &
gtlink_dp.dll, % 5CONVERGERIRAA <. Biv2.2(]
CONVERGE W Zi 2248 H X M v2.2 ¥ gtlink_dp.dll.

B £CONVERGEH]boundary.int 7] LL48 € GT-SUITE I IR A .
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"a : : : : : Mas=_Flow_Rate [bound id 11] (kzfs
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