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Feometry

i

@SONVERSE

() Enclidean @ Cylindrical ) Load File

Setup: Specify coordinates -
dr 0. aoos
dh: 0.oo0z2

Create Fractional Cells

Center 1:
0. 001 0.0 -0. 0032205
Eadius 1: 0.0
Center Z:
0. 0541306 0.0 -0. 0309257
Radius Z: 0.01
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Geometry

Repair Create
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Transform Boundary
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Shaped Mesh r Extrusion

Options Inlaid Mesh

@
&

Select Mesh Shape:

() Euclidean

@ Cylindrical () Load File
Setup: Specify injector \/
dr: 0. 00025
dh: 0.001
Create Fractional Cells
Injector: Injector O .4
Length: 0.03
Offset: 0.0
Auto-generate boundaries
Apply
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@ Flot3D

File name:
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z 2 16
time = 0.00154128193389624 s time = 0.00154030357953161 s
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& G TRV R E R, WERS RS AR )R
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¢ el TARASREA, Wal T KRS 820 Kl 25 K fif e

. Solver parameters [Trans.lent‘]‘

l

4

5]

N

d

Havier —Stokes solver Conwectiwe flux scheme Misc. Equations I Steady solwer control [(Hon—transzient solwers only) |
Hawvier —Stokes solwer Echeme:‘iSIMPLE !"’I Havier —Stokes szolwer type! |Density based Tl
SINFLE conwergence criterion : 20.0 ] Use file
Minimum mumber of SIMPLE i1terations: 2 |:| Use file
Maximum number of SIMPLE 1terations: 9 ] Use file
SINFLE tolerance: le—-03 DUEE file
SINFLE Fressure-ratio relaxation factor: 0.7 |:| UTse file
SIMFLE momentum relaxation factor: 0.5 |:| Uze file

|:| Couple turbulence

lSet recommended walue 5]

Do

| ) 0K ‘|Qvﬂidate
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W ET E S R R % (Pressure-Based Solver)

& {E)RAH T %R 2% (Density-Based Solver) &l b1 & 115K fi
(Pressure-Based Solver)

ul
u
O

%
B

D _— M 4 » — > y—f—
& LA AR B D RO A R AR
AXTRE [3 / It (PYiy5°d
W Solver parameters [Transient] e M
Havier —Stokesz =zolwer Conwectiwe flux scheme I Mize. I Equatiens I Steady—state salw = 1 RS
Havier —Stokesz szolwer scheme: [PISD Tl Havier —Stokes zolwer typel |Densi

FIZ0 conwergence criterion multiplier:

Minimum number of PISO 1terations:

Maximum number of PISO 1terations:

FIZ0 tolerance:

Set recommended walnes T|

ENENEN)
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BT & /73R R 32 (Pressure-Based Solver)

Sandia Flame D £#%!, RANS (CFL=36) 3{T#% %24

steady state solver | density based

wall clock time (sec) 5422 3052

density based  pressure based

B EXxp
2000 |===density based solver
——pressure based solver

B EXxp
=== density based solver |-
——pressure based solver
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version: 3.0
filename: inputs
surface filename:
mechanism filename:
thermodynamic filename:
simulation control:
crank flag:
start time:
end time:
restart flag:
restart number:
map flag:

check grid motion flag:

parallel scale:
load cyc:
reread input:
random seed:
output control:
twrite:
rpost:
interval:
transfer:
interval:
files:
interval:
restart:
interval:
screen print level:
num restart files:
write map flag:
wall output flag:
transfer flag:
mixing output flag:
species output flag:

'I"'ﬂn‘_\f'if_\ﬂ 'F-I AT 'F-I = .

surface.dat
mech.dat
therm.dat

false
-450.0
1580.0
false
0
false
0

—4
100
true
]

99599

10.0

0.0001

99559

SO e S T i i i s




WIHH 45 R iEParcel &3¢

& tRAFNBE, 7K%%7KJ§ITQEI/J” I =
,j%p'_éﬁd\ lH:/)m I AE N AUTE N

@ /ECONVERGE3.0/R &t F A v, Sdspray / film /
CHT AT IS [RIAG A SR fE, i i34 R 30 14 B

& KRR TR R 25 13V FT B IIERUE/ PR
ESIRAE Y e SE TS

\

R B P RO
ﬁ@@LEfﬁxﬁﬁﬁ
R W parceliF AT &, SEETHEINE

& N>
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& T Birkhold M7 25 5256 1) ROR Sk

@ Birkhold U5 % S:ke: 1 AR BIPE RS ThRe, OLLEAG N K 5 P it

AT ARG TA) iy T 5, 45 RSB I Mot 5 B 32 ARV R i P2 1) B 2 T

& [FJHS S8

iy

R FE, TS M45.5 K457 25.6 K%

Compute wall time (days) with and without frozen flow acceleration

50—
| |—— With Frozen Flow

1 |/ Without Frozen Flow (extrapolated)

W +
[=] (=}

Compute Time (days)
o
|

Y dp_radius film_temp
1 .0006-04 61 3 10_‘
X 7.525e-05 :
%‘ 5.050e-05 - 22? o :
. o0s | | o
time = 6.690 seconds 2.575e-05 378 |
1 0006'06 300 Time (secon ds)
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BEIRE N Y LY
® LES models

® 1[5 K IEREAITEFM-LES, with flamefront AMR
® ECFM-LES

-

Crank_angle = 22320q1 : Ry

® Species-based FGM

® SAGE Three-point PDF (RANS) .

oY | Opu Yl 0 oY}
- L — D i
T vl A G R

1.,)+[w§-(k_1:2=3ﬂ N P
o T L) FE 255 R FE 1k

Y, DY _ 0 L AT
Ot + 8.133 — alj (p(Dt + D)()IJ) ‘}[Plbui -+ PQL%. —+ PS%
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¢ VB*O?Tfﬁi"‘S palart-Allmarasimin Ay, AN FITERER, @& T2 /155N
/\}fr

& V3.0 Enhanced wall treatment, J& T-two-layerfsiy, [a]Af =K g Xt £ 2 FURE P JEC 2

& EhAZMR R, Al TiREAFTZaEE

2 Turbulence modeing rans ks cve) | = =

@ Reynolds-Averaged Navier-Stokes (RANS) () Detached Eddy Simulation (DES) ( Large Eddy Simulation (LES)
Turbulence -odelzl Spalart-Allmaras i V]
fall Modeling i
Von Karman' s constant: 0.42 Law of the wall parameter: oD
Wall heat transfer model: [0 Rourke and Amsden V] || Base distance to wall on full cell size

Near wall treatment: - :
Standard wall function
Scalable wall function

RANS Constants

Enhanced wall treatment

Cs: 0.1355 Ce: 7.1
Cyz 0.622 Cs 0.3
Ea 0.3 Reciprocal 0 1.5
Ces12.0
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CONVERGLE,

& HENIE LTI Abaqus licensef5it

4

Eﬂf

EJL_

:FSI beam object,

1TEER 734 o
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(L]

RG]

(L

75 5125 Abaqus, Abaqusiz |8

S B

AR T

| —a
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=y J1

3

]
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AMRI] He 1 7%

¢ Vi Oaéﬁipromrmty base AMR, HalETPRGEH T WS I

THE T H Y PRGEIE ;

TR UL

L2 [ |

€ T R M EHAMR, o

a—
Bally sieaiy |1nn | U (=l Minimum cells: 1 [F] Use file
# [for “Steady zolwer’ orly) Maximum cells: 2000000 D Use file
. 1 Adaptive Mesh Ref'nement “
MME Groups | Boundars I Release I Proximity
Cycle steady: 100 | Use file Minimum cells: 1 [F] Use file ——— MR Group 1
# (for ' Steady solver' only) Maximum cells: 2000000 [[rse file AMR Group 2

| MME Groups I Boundarsy I Beleaze
AMME Proximity Boundaries @ g

Mame Boundary Temp. type Scale Distance  art, deg. (gs End, deg. Period, deg.

| cohdd || XK pelete |

Available Regions

Exhaust system

Max embedding lewel: 3

Sub—grid eriterion: 1.0

Timing control type: |FEEMANENT

Uze AME when parcel count exceeds:

mis

fetive Regions

Cylinder

[¥] Yeloci ty | [] Temperature | [] Species I [E]H4 ([

Start:

|deg

End: |

|deg. |

Cypcle period: |T2EI.III

|deg.

Sa
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HDF5#& K SCAF A7

@ Post, restart, fl map 3 AF¥ LAHDFS RS A7 it

& XEHPOW FhriERS =, 1488 Flscalability 2t id K A BIE

& L HPRMERIHDFS T HR B F /X H —
(map/restart/post)
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1 Post S|ICteJﬁba JCVFH
CONVERGEZE1HHE I E

BT 1) 2]

Output/FPost-Processing

Fost wariable selection

Output files

 Monitor points

Fost =lice

Uniformity index

: AR AU

postalce

s V)  E EE A

™I
=
=)
-
[
;

4 A

T Ja AL F

Uniformity index e

- 45 78 AL B 18 S

FoeE X — 1R, R s A,

Output control | Slice

Timing control | Slice contral YVariables (11) |

Temporal type: [SEE!U'EHTIAL T]
Start time: 0.a deg.
End time: 10.0 degz.
Period: 10.0 | deg.

Output interwal: 0. 002

[:] degz. I:lUse file

control I Yariables

R A

Uni Eormi ty: L1

-

|:| Output the me

an, Max, and Min of eac

h cell quantity on the

plane

) s )

(1) Validate

5 E O -
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€ TR HTHY R I PR E 4 I M g (well-stirred

& TUER AN Ay I T YE S N A AT R SRR TS

Bl JRONEEMON

® BLERfEIL: LU AR EER S IIEIR A FARAOHLE L B0

& (v N ERA RS 1 1 GUIAE A b AR il TKIZR B,

LKA

reacto), B AT 15
PLER Y KR KPR s B VR ZEAR I I B % (plug flow reactor)

restart e, 917%355%1‘%53 S N TecplotiE A7 ] #i 4L .
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fx ASpatial ) L1 T H A1

& CSl5ik&Spatiaikl i &1E, #
StudioH ##ik ACGM, 3D Precise
Mesh, FlinterOp P, SLHICAD E

Z-FA

& L5 CADI AR AT sEH R AR ) = £f

B R

& (£ Studion] 7 SEHL S N HERAE
¢ &t T —ER BN AL,

1P e AT E
& TV e] g

E X
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@ C:/Program Files/Convergent_Science/CONVERGE_Studio/v3.0/e
m Edit View Geometry Pick Window Tools Help

|j Mew

=1 Open project...

B} Close curren

Ctrl+N

t project

Ctrl+0O

N [

" Measure Seal
@ CAD model import | ———— i — | Open recent ] :] [ ] [ E
Load exampl » :] [ [Ir'l id Me=
CADl file: | e I
Import r IImp rt STL
Me=h
Import setup Import surface file
@ Triangle () Auadrangle dominant .
&) Export Import input file(s)
Element order = S Ctrl+5 I Import CAD file I
_ - 3
@ Linear () Quadratic o S = |
Quality I
@ Fine ) Medium () Coarse
N
Operat ]
(™) Hon (*1: Fot implemented I
@ Re () Hon~regularized un i
| Re | Hon—regularized t (] i
\ regularized sub t (%] |
I
|
| |
]
- N
]
L
]
| |
] ]
"




ik A Spatial J1{7] T..H A
Spatial 3 A\ %4

&

!

y

Raw CAD Imported into Studio
JRRCAD (S AStudioR &)
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Caseix & X1 LB TR

@ Studio3.0 #rHdiff tool TH, w51
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Diff tool

—

i L3 P N case7E 1B %

T S

L2 [ |

\Gasoline_spark ignition GII%\Tunble GDI_SAGE |... | sline_spark_ignition FFI\SIS_engine FFI_SAGE |.. | File filter:

amrin
boundary.in
combust.in
combust_region.in
embedded.in
emissions.in
engine.in
gvents.in
exhaust_lift.in
gas.dat
initialize.in

+ || combust.in
embedded.in
emissions.in
engine.in
events.in

exhaust_lift.in

&

() Show differences

@ Show whole file

D Hide comments

I Show Differences I

1l|wverzion: 2.0

2| ———
3

4| general control:
=} region flag:

& temporal type:
T period:

2] start time:

9 end time:
10 temp cutoff:
11 he_minimam:

12| emissions flag:
13| 2age model:

14 active:

15 option:

16 ode solver:

17 type:

1a analvt_jac:
15 rel tol:

20 abs_tol:

gas.dat
imp_rate_shapel.in
initialize.in
inputs.n
T | lintake lift.in
at 1|version: 3.0
E 2|---
3
4|general control:
1 & region flag:
CYCLIC ] temporal type:
T20 7 period:
-1& g start time:
150 9 end time:
600 10 temp cutoff:
le-10 11 hc minimum:
1 12 |emiz=zionz flag:
13 sagg_podei:
1 14 active:
COMESTANT WVOLIM 15 option:
- 16 ode solver:
DENSE 17 type:
1 18 analyt jac:
0.0001 19 rel tol:
le-14 - 20 abs tol:

m

0
CYCLIC
T20
-17
138
600
le-10
1

1
CONSTANT WVOLTHM

DENSE

1

0.0001

le-14 -
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