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Boundary embedding
—om used (extra mesh added
= to valve seat immediately

Il

L]

r = before valve motion
B begins to resolve small
flow area)
AMR used to resolve flow
= where gradients are large

Interior nodes are
stationary and orthogonal

Representative Mesh in Valve Region — Both AMR and Grid Embedding Used
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Errors

As meshing errors dominate, physical
models are tuned

error
Total Error

Traditional CFD Code (not CONVERGE)

As meshing errors are minimized, the physical
models can be focused upon to maximize predictive

capabitities
Errors
Meshing related associated with

error \ ﬁahysical models

Total Error

associated with
physical models
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before injection)

Case 3

With spray embedding

With adaptive mesh refinement
(AMR)

Temperature contours for Diesel simulation
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Crank Anale (dea. ATDC)

With CONVERGE, the influence of
the mesh on the results can be easily
determined and minimized
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Computational Mesh
[ (a)

Base Mesh Cells

T

AME Cells

(b)

Figure 5: Comparison of computational mesh (eft), ade view of the spray (middle), and axial view of the spray (right) for velocity
AMR cell sizes of (a) 1.0 mm, (b)0.5 mm, (¢)0.25 mm, (d) 0.125 mm, (2) 0.0625 mm, and () 003125 mm The results are given

for a time of 0.5 ms.
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Grid Control Example (1)

\ B Y
\ yd
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—L ]| \ \‘ A
) B FE— / / e
Boundary embedding to resolve R | - P
valve seat area \ A Y i !
i '
; ; e
Cylinder embedding (two total) 4 HHH <H
used for initial mesh

| o : ‘ .

AMR used to capture flow areas of
large gradients

Representative Meshing Strategies Used for Gasoline Engine Case
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Grid Control Example(2)

Nozzle Embedding Boundary Embedding

\"‘--__
.
\.___/
(1) Coarse base grid run during (3) Before injection, both nozzle and boundary
compression for minimal run time embedding are used to further resolve spray
and wall effects

T~

N
(2) Near TDC, base cell size is reduced by (4) Final mesh using embedding and AMR

a user specified factor using grid scaling

Representative Meshing Strategies Used for Diesel Sector Case

21
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Iﬁﬂ‘%zhﬁ* Meshing Strategy (Natural Gas Engine)

Various embedding strategies are utilized
AMR is enabled to resolve both velocity and temperature gradients

Cylinder embedding used to
«— | resolve entire prechamber

Sphere embedding utilized
— | near electrode

Boundary embedding enabled

for head and piston Sphere embedding enabled

near tube entrance

All embedding strategies function automatically and can be
enabled/disabled at user prescribed times

Copyright(c) IDAJ Co., LTD. All Rights Reserved.
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Reynolds Averaged Navier—Stokes (RANS) &Y
k- ¢ A
RNG k- ¢ FEAY
RNG k—¢ #5%! (Rapid distortion effect)

Large Eddy Simulation (LES)
CONVERGE H 34 sl i) 1E A2 W& JE & & LESHEL R SK fF..
SGSHEAY (0N, 1HER)
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Kelvin-Helmholtz breakup
Rayleigh-Taylor breakup
LISA sheet breakup

TAB breakup

Injection distributions

i
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A
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Diesel spray simulat_eél with the mddlﬂed KH-RT breakup

model , : . .
Up epiani = W +(0.12V, +V')(cosye, +sinye, ;) +0.8V,e,,

Taylor series expansion spray-gas coupling for decreased grid dependency b
Urea injection with evaporation CA 0
_ r_BAKH KH= “KH £
% BRHERIR S 55 il
O’Rourke numerical algorithm Sometal., EF
. . Combustion and s
NTC numerical algorithm Flame 157 (2010) Bl
Various collision outcome possibilities »| 1179-1193
Collision mesh option Secondary Besk®®  DrupDrag C
Time [ms)
R $® 0. -
A particle-based wall film model is available in COI . 0
L : .
Drop rebounding is included for low Weber numbe"™** ®

o'..\

Film separation is included blue stripped arcels
| n e 00ms > PR p

Film evaporation is included : :

Film boiling /

red=wall film parcels 27

Film splashing is included
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Spatially
varying
temperature|/ Iterate until converged
boundary
conditions
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CONVERGEN B IR FIR AL ThAE, P A T &S & sl <O o4
1, MBIE SR B BN SRVHRILSE; Wk, &
XA ENEERE B =78 (Irhan—marnhax) HASEHI T AT4AR
t, . FEEMEBRIERRAE.

/ CONVERGE \

CONVERGE generates surface automatically
based upon geometric parameters

I =

New set of geometry parameters from
genetic algorithm

T CFD results

CONVERGE generates mesh automatically and
k performs CFD simulation /
‘\ N Ny N
B RMA
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KB4\ T] L= HICAT 34007‘%/,57#[ S|x Mode ETP

I EENE oyl r A
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] l

A ifEFederal Test Procedure imm

SriG i David Montgomery at Smn .

UW-Madisoni#4T HEHE

Parameter Mode 1l | Mode2 | Mode 3 | Mode4 | Mode5 | Mode 6
Speed (rev/min) 750 953 1074 1657 1668 1690
% Load 0 25 75 100 50 25
Intake Pressure (kPa) | 100 108 168 239 164 132
Exhaust Pressure (kPa) 100 112 144 220 164 143
SOl (deg. ATDC) -8 -0.5 5.5 7.5 2 -1
Fuel Flow Rate (g/min) 8.7 33.7 105 169 88.8 53.8
See SAE 2007-01-0159 for more details including pollution predictions
34

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




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

T 16 o 5
l ° A} Q L‘
[ J ,7\
6 \ I \ \ 10 \ \ \ \ 10 I I \ \
Measured © Measured ° Measured ©
5 Predicted Predicted Predicted
> 8 * 8
g 4 g g
2 2 6 2 6
g 3 g g
=} 3 >
? B 4 B 4
Qo 2 o <
o o o
1 2 2
0 0 0
-30 -20 -10 0 10 20 30 40 50 -30 -20 -10 0 10 20 30 40 50 -30 -20 -10 0 10 20 30 40 50
crank angle (deg. atdc) crank angle (deg. atdc) crank angle (deg. atdc)
Mode 1 Mode 2 Mode 3
12 T T T T 10 T T T T 8 T T T T
Measured © Measured © Measured ©
... Predicted Predicted 7 Predicted 7
10 R 8 [ —
— - —~ 6
g 8 a g
=} s 6 s °®
g 6 g S
? @ 2
0 0 4 a3
g 4 g o
o o a
2
, L | 2
1 B
0 0 0
-30 -20 -10 0 10 20 30 40 50 -30 -20 -10 0 10 20 30 40 50 -30 -20 -10 0 10 20 30 40 50
crank angle (deg. atdc) crank angle (deg. atdc) crank angle (deg. atdc)
Mode 4 Mode 5 Mode 6
See SAE 2007-01-0159 for more details including pollution predictions 35
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Exhaust Manifold Pressure achatesrPoOwER

Fundamentally Better Engines™

Intake Manifold Pressure

MNormalized Pressure
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o e experimental results
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7th Dessau Gas Engine Conference, March 24-25t, 2011

“PASSIVE PRECHAMBER SPARK PLUGS: THEN and NOW”

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

Mass Fraction Burnt

Crank Angle Degrees

Measures and predicted mass fraction burnt
for passive prechamber combustion analysis.

j
X EE AR VR BRI R AR SR BHLIEAT TR A
ﬁﬁ?ﬁﬁ%%m SHEHRT TiHE, HEXRERH#ITT
T,

KH TAMRFENERE.. BE. RKEBREERNHTT, W@
RKX IR E & KIERTEAC AT T A& .
ZIH KA T —May 4 NGRI-Mech 3. 0K LA 2 & BE
HLE (HGas Research InstituteJFR ) , FEITHAT
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RN RG] : LB /ISR & R R B

%4 BT EHWayne State University and Delphi ( SAE
2010-01-0601) 52 %,

BN R —Fh EL BT v i AR R )
(a) FhifEm, Pl MERE BRI
%Léﬁ%%%,ﬁgwﬂﬁ%ﬁ,ﬁﬂ$%ﬁm
R T BB RS FE, AR st Z R
BT FERAIR, AT AGDI K SIALIT & B AR 8% 3 SR
& & SRS H SRR I 7% B 75 70 A TRE0-E100.2 18] A [F] BA KL
TERRWARIREEHHNZESR
ZHRH, ESMERHHR T ZFRMmPLBIEE . E0-E1002
AR AERERMG IR RBIVARET/EL, W%
BRI IEHIEIT) FIwiZEEIG
Tt 55 = SR 45 SR F T A0 R AL 22 FL i M
ZAT N NCFD AT iR i N\ 2545 RIS HIE
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Injector A

Injector B

Injector C
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AT RG] : 2B /IR A LR B (5

TEAHEER 25 C) FHE (1 bar) A3E FInjector ARIWIE 5 % R &

-

0.2ms 0.7ms

1.2ms

1.7ms

Comparison of spray images from the experiment (top) with the numerical
simulation(bottom), After SOI: 0.2ms, 0.7ms, 1.2ms, 1.7ms, Injector A, 25C, 1bar
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TN RG] : 2B /ISR A LR B (5

B Ainjector BT PN MG & 1 AR 1 FE
5% 55 77 [A) X tumb 1 e Mmi x ing A 5% 21 52 M)
0 B O W R 4 BV E ZERE [, R eI R AR A

¢« o bb‘, ad «

60 61.5 63 64.5 67.5 69

A A A A B A Y

72 73.5 75 76.5 78 79.5 81 82.5 CAD
radius, m
[ — — ]
1.00e-006 1.32¢-005 2.55¢-005 3.78¢-005 5.00e-005

Comparison between CFD and experimental results of homogeneous injection at 60CAD ATDC with Injector B

Copyright(c) IDAJ Co., LTD. All Rights Reserved.
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IR RG] . 2B /IR AR R B (82)

TE RN AR A _ECFDES R i M & L R
YR EERS, U ZE B E BRI TR S S
Injector BHIVEEERZ)Ninjector AFIPIAE
Vi ZEVREE T DLE I A Ji5 M5t 25 1 I SR A
M T L EE A5 S ANBE L AR AL, TN 2 B R A s FUARCRS T PR R

82.5 CAD
z,qun ratio

Equivalence ratio distribution of homogeneous injection at 60CAD ATDC with Injector A

76.5 82.5 CAD
t.qulv ratio

Equivalence ratio distribution of homogeneous injection at 60CAD ATDC with Injector B
44
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HeITh &4 : Scuderi Engine

Scuderi K ENHL (S JEIA R BIHL) )i P4
L NT —NnER, JFHELLIESZ)E
(ATDC) A KBRS,

PRI REAR GE R U R R SIALAE 34 0 B
AL BT, SRR/ SR,
AT /R

B EIE R 2R /K AR,
JIE

H AT R RCKEN G A, H8FR AT el 2D v
¥50% (3.6L/ANE) , J/bNOxHER80%.

B 1A AR A HR O RS, B TTIE R
X R SHLAN IS B HLRE 0 EE AR Ge i LA S i
HLE
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IHEW]: Scuderi Engine (42)

B/ AR S AR L B R BPR G T S & 1 b s ek B R
MBI A 55 ]

ARG T S5 E AT T IR L AN AT B s A 5 AT

i A 5o S R I SR AR I R R M) 22 O L

CONVERGE /2 X 3 M A AL W SO s i i B AT o A B e B R, RO B E 3k 7 B
5 R AT DL {6 A BB iz B BE T

=

-llllilli

www.scuderigroup.com

http://www.scientific-computing.com/features/feature.php?feature_id=243
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RIhEEF]: 30kWIEE

ATIHH Mainstream EngineeringFéffl, &K

T “20094EHUTHI A0l R4 LFEHIARFE L

FHFR 2T K — 3K 30kWH) H T 2 A8tk 4 B
ENJIRENNL, FORGE R E AL, ERE, HA

R

H- %% 5E FE K FICONVERGEIHATCED A T, M FF &

JAEIN 9154 H

-~

RENHL

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



FRIDISB] : 30kWAEZE R A BIHL (48)

H+ CONVERGE5 4 1 M A& s Al ], JCHIE &

:J:HL;@ EKJ ‘H%ﬁﬂiji, Cutplane Vect Mag
A1 E A AT R 55 7 [m
T A X A EE A O DL AL i PR i A g -

W, #EJGFE (glow plug) ) XHAZNAIF M, Mifs =

S RE R - 198
TSR T BRI A, B T AR A i
M, BEmE s IR DL R T rm
== Velocity Contour at the Cylinder Mid-plane during
Case Swirl Ratio | Speed (RPM) w2 theln
1 5.01 3600 ”
2 5.36 3600 '
3,4,5,6 5/53 3600
7,8 5.85 3600
9 5.67 4500

48
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544 I ET N CED e #r T ELAH L, CONVERGEFE 1 £ J5 T A FHoh
KR, TLHAEPL T =N F A RE:

1. AP e Gl AR MR, BAFETH SIS B 3 A s
Jo R R AE I AN THAA R A, 58 4 BR - - RS S A )
8], RR$ER TAERCER,

2. AMRAIEmbedding=5 W% P il 7V, K 0 s A B AE e e 22 1
Iy R RN 25 A, RS AR e o R gl 1 LT RF AR R R R, e KPR
JEZ G 1 S R AT SRS L

3. H 7T HISAGE-MZim AL 24 [ MK fifE 2%, FISEE =4EVEAAL
PN TR, G55 IR S ALER AT DAOSAUAT 2 28 AL Y S B AL
fill, R TA]

4. CRAIFE AR, LI LR, 5244,
PIEEAA L WA ) SRS S T TR AR T PR
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Convergetil N i1 5H.-

SR ERLS

1\

- B F

ST LR R, 7 B 6
JUTHAY, Tk, P

JURIELRY, A5 R A

Converge P 8 A A B
THRSA S NSRS, | HEREE BT | & E B T T

JUTELAY, A5k HH

T P e A R
ArpE | EEARALL IRRRRISRIESE | 2Rk
JIT AR T PREE
BTV RBPIT ANEFCFD¥F, £ |Bug®, AfwE. @
RFAERASE, Bugd. | GLABAREMISIHEEN | FE TR 2R 6
JUFIrARE RSN | 2R A 6E | BRUs I,
FeEtt | BAar#frs eI BT ok A SPAT A R AR
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LT 5 3 A R 38
Convergeiil N1 5 2 KA BB
Converge P Bt A i A AE B
1. AP ERRAES PSR, AR | PASERIAIEERER 2, HP | AR A d it 75 2y,
T2 R SIS A A PO A SIERE, HFERRK; HPamEke, HFE

%4

1R
g

R

2. PRI Dy BRAR IEAZ B /N THAR A
RS TR E TR

RIS Bl R o H B
THHEARE. 5 KEG

%12 i R s A A ik
ANEA, THEATERE.
T KA

3. RIERAIARAL A RS, SRS ™%
ORFFIEAE LA . AR 7T bl DR A
PR BERE P SE L

IR CIPI 2N i T i AN
%g%ﬁﬁ,W%%%%ﬂﬁ
H/X o

JUTFEAR M T WA R
o WERMIAS A, N
TR PREF JUAATHS JEE

4. MRS R PREFRR L, S KBRS
HUE R ZEFIEUAY HL

M S eiss, S olEBUE R
Z AT R

%S Eissl, =l
HUE R ZEMEE Y 1L

5. AMRHE &GN N, wiR#E LR
M, SRARVEIERE. MG nEs, W
X ACEREH 2 24 LA (Hednspark
plug), WIRLFHIRFL K HATH; 1 H
AL, TR, RS

IS i SRR, AETHR
FEFAECLE L,

RS 7 o b, A
TR T AELLEL,
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1\

Converge

i FH P A

i FH A B

W T

1R HAMRIT G, B/

AR T~ RITT Y Bk P A A

VSRR, otbpe ]
TR AT TR AR

PR AR EAS 2 TR Bk, BRAREE
PR AR B R, (HIX R
BOT SRS

U A 5 115, B S
SRFRE A, {ERE S 50T
1 P 1R 19

e
L

it

1. B RN 2R SN SR fif o
SAGE, Tt nsh Kk,

T EAE B e T Ak 5 O N K
H (chemkin)/#iE 7 g Sz
AL 22 IR N T 5

(L B LRl (2
JRLHA B S DLV AL 2 K 7
72

2. 5\ 7 Multi-Zoneil# &
i, TELRERRE RS DT KR
PV VRGN I ST ], 52
S0 T AR5

VAL S SRR,
Ak, HIEE L
o5

AL S AT SR ER, AR

K, HATHEN T TRELHE,
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I, HEEER, THERZ
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" E:/Usex/zzh/120214/C¥G/spray_sage 2. 1/surface.cvg

File

Lo adda hadaasa

LS

@ [a]

Edit View Geometry Pick Window Tools Help

Geometry

[ Repair | [ Create | [ Measwe ||

Seal

[ Trensforn | [ Boundary | [ Options |

Delete | Stitch Align | Patch
Deletion Type

O Vertex (O Bdge (¥ Triangle

Selected Entity Property

Compress |

Ead @Be XN e '

@ow

[ Highlight | [ Clear M1 | [ Clear Last ||

Apply

)

RVERGE_Studio

< [E)| s in

ID Color [4 Name Sum A|
1 |IESH 1.0 pisten 1340
2 mr 1.0 cylinder liner 432
3 [mp 1.0 head 3799
4 Rl 1.0 spark plug 1000
5 [ mi 1.0 spark plug el--- S0
6 m 1.0 exhaust ports 6185
7 B 10 outflow 484
) .
§ 8 m 1.0 exhaust valwess: 640
i—.X s
9§ Imr 1.0 exhaust valvess 1092
| @ surface. cvgk 10 BT 1.0 inteke ports 9175
Tapet Log 003 El 10 inflow 100
- mi 1.0 intake valve -+ 638
T e T P 13 BEEE 1.0 intake valve - 225 a3l
[11/09/2013 21:37:34]: Inport of | —— =
E: fUser/zzh/120214/CVG/ spray_sage_2. 1fevents, in completed [ Ensble clipping plane
[11/09/2013 21:37:34]: Importing . ; F
E: /User/zzh/120214/CVG/ spray_sage_2. 1/1iquid. dat Lipping Depth i
[11/09/2013 21:37:34]: Input file liquid dat doesn’ t contain
version number. Using default parsing procedure. View from (x, y, camera rotation)
[11/09/2013 21:37:34): Reading liquid dat data ..
[11/09/2013 21:37:34]: Done reading liquid dat T j b 2
[11/09/2013 21:37:34]: Import of g
E:fUser/zzh/120214/CVG/ spray_sage_2. 1/1liquid dat completed
[11/09/2013 21:37:34]: == Batch importing procedure results: == ;l_. j b &
[11/09/2013 21:37:34]: Inported 18 of 18 files | i z

Message log | Case setup issues | Import log

View Options (21
Boundary Visibility

Hide all Show all

D Group color by regioens

| —

= b J o s
Case Directory: E:/User/zzh/120214/CVG/spray_sage 2.1
-~

T BRI PR E, TR PR E
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ICSC2013

Compression Ratio calculation
Multi-select boundaries around combustion chamber =
ID Color Name | Region Name ~
o | ot Assigmed Region Undefined ‘ Case Setup (>0
1 piston cylinder ‘ | I 2
2 mr  cylinder liner eylinder ‘
T + T = & Engine application
3 N heed eylinder ‘ '| I
4 -_sp‘rk plug cylinder ‘ Physical Farameters
1 H : | Gas simulation
S - spark plug electrode cylinder ‘ Cylinder bore: !DA 1016 R X
T T + || Parcel simulation
6 | ML _nxlnusl ports »Qxl\ansl port L Cylinder stroke: II].l Global transport parameters
T _‘oulﬂmr »-xhans! Ll Connecting rod length: [U, 18 a Reaction mechanism
g LSl exhaust valve top exhaust port Speci
T T T . Wrist pin offset: iD»Uﬂlﬂlﬂ | m pacias
q - exhaust walve bottom eylinder |Si.‘1‘““ e tars I
m intake ports intake port > SRizl ratio: !D.IIIM»GJ .| e .
parameters
Pist. 1 boundari Swirl file: 3. 11e+00
iatet pianiby L85 E SRR E = | Simulation time parameters
ID Color Name | Region Name | Head position (Z-coordinate): IU,U | Numerical parameters
0 - Hot Assigned Region Undefined ‘ gl
i — — il Crank speed: rpn [ Use file [lhtnt / Post Processing I £
1 piston cylinder =
2 mI  cylinder liner eylinder References Post. variable. selestion
-  i— Output files
J ! ,h"d chlmdu Fiston surface ID: Ipi:tm I' Conditi I
4 - spark plug eylinder B = = $uAdexy Comditions
i + Liner ID: |cy1:nder liner 5 :
Piston moving direction: } |0 l [l Head ID: Ih“'d lIﬂitill Conditions & lvenl*
Target compression ratio: Il.l | Regions and initialization
Engine bore=0. 1016m, stroke=0.1m [J Use crevice model & Events
[ Refresh Cuwrrent Compression Ratio and piston displacement ] |m:ieal Hodels I
Current Compression Ratio = - - Spray modeling
Piston displacement required to achieve target C.R = sk = Compression Ratio I Combustion modeling
[ Engine sector - Turbulence modeling
Total/Sector valume ratio: _@x o vaia Source/sink modeling =
6rid Control I
[ Move Piston sk toward Target Compression Ratio ] sl # Ae3 ; ml
Base grid
[ Hove to TIC ] [ Move to BIC ] Jessage log | Case setup issues | Import log I— Adaptive mesh refinement o
|l ! T & lm] Case Directory: E:/User/zzh/120214/CVG/spray_sage 2.1 G y

VRIS EORE KR L B B

Copyright(c) IDAJ Co., LTD. All Rights Reserved.
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ICSC2013

[] Has rotational axis Boundary Type: |WALL !;
axis: [ [0.0 1.0 0.0
'W:] i ] | ” VYelocity Boundary Condition Case Setup L7l
ID Color Hame Region Name #all Boundary Condition: |Tnnslttin| Lj B l"-’lig.“m | [
[ (1K | - =
|Hot Assigned gion Undefined Hall Motion Type: lmm v Engine spplication
Oler wres @ ot s <@ ]
‘cyhmhr Temperature Boundary Condition | Gas sisulation
cylinder EL& of wall \&J [ coupled Parcel simulation
-::pnrk plug .cylimhr 150_1] l X [ Use file Global transport parameters
-ispu'k plug electrode cylinder Reaction mechanism
! 1 Speci
-; R b, gt Lawr of wall roughness parameters | pecies ‘
Absolute r ss: (0.0 m i i
SRR, part oughne: | | = |Sln1ntun Parameters I
BT obeust valve top  exhaust port Roughness constant: (0.5 | Run parameters
T T N Simulation time parameters
|exhaust valve bottom cylinder Turbulent Kinetic Energy (tke) Boundary Condition Numerical parameters
1P
ntake ports intake port Eh:ro normal gradient (NE) ¥ = ll}!l“t AR oxt Er oraxning | 4
intake port Turbulent Dissipation (eps) Boundery Condition Postivarinble seloce: 1
1 T ost vari e selection
12 mr  inteke valve top intake port |l-].'|. model lj| Output Files
W | ntake valve angle .inhkh port |
14 ma iintuk- wvalve bottom cylinder ‘
= V4 Initial Conditions & lv‘unq
! Regions and initialization
Events
= [ny_sinl Nodels ]
Spray modeling
Combustion modeling
Turbulence modeling
Sourcefsink modeling -
=3 I i1d Comtrol I
| Base grid
[¥] Adaptive mesh refinement ~
. E: /User/zzh/120214/CVG/ spray_sage 2.1

I FHE s IR I T i E

Copyright(c) IDAJ Co., LTD. All Rights Reserved.
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ICSC2013

E:/Usexr/zzh/120214/C¥G/spray_sage_2. 1/surface.cvg — CORVERGE_Studio = | EIX
File Edit View Geome{S Spray modeling
'Y
: = dl || General ” Collision/Breakup/Trag l[ Wall Interaction ﬂ Injectors |
@ Seomatry Parcel distribution: |Dislributt parcels evenly throughout cone ‘_VJJ RElzie CaseiSetog Gow
AR | T ] - [t ction | &
[ Rosin-Eammler parameter: |3,S | Engine spplication
E : TonT v =1 Il.t.-i.l. I
w Tuwrbulent Dispersion: |D‘ Rourke model ul . : :
@ , [ Vse n initialized wall filn (e Gas simulation
g Deletion Type ¢ film_init.in’ required) Parcel simulation
Q9 [7] Use Drop Evaporation Model Global transport parsmeters
@ ® Frossling Hodel © Chiang Hodel Reaction mechanisn
— Selected Entity . Species
s Evaporation source: [CI = Source specified species g]
2 |Sim|1nti.n Parameters '
Name of sourced species: [ICSHlB lﬂj
Run parameters
g [] Use wres injection model Sinulation time parameters
| Humerical parameters
Wass fraction of wrea: (0.5 i
@ B|: put / Post Pr i i =
qf Penetration Post warisble selection
* Liquid fuel mass fraction for calculating spray penetration: |0.B5 | Output files
— Bin size for calculation vapor penetration: IU.DGI. ]u ks I" £ tlons I
60w Boundary
Mass diffusivit tant
ﬂ’ 28 AR A E|I‘iti.1 Conditions & Imt*
Liguid species mass diffusivity variable 1 (Da): |3. T4e-08 Regions and initialization

Liguid species mass diffusivity variable 2 (ng): |1.6 Events

Combustion modeling
Turbulence modeling
Source/sink modeling =

IGriI Control I

l Mighlight I C Base grid
i m Adaptive mesh refinement tﬁl

o|

E] @ _ i Directory: l:f“sarfzzhflmlﬁmlsptq_:m;z 1. ‘[L:

57
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Edit

View Geomelry

Toolz Help

Nel<<o ana DRLERERA

Pick Window

G-Equation
RIF

[¥] SAGE detailed chemistry solver
Minimum cell temperature:
Minimum HC species mole fraction:
Temporal type:

Start time:
End time:
Cyelic period:

=

i :
3

L3

|
o

Regions: [SAGE is not region dependent

v | di

Re-solve option: hnly re-solve if temperature changes by specified value lﬂ'

Re-solve temperature:

Use analytical Jacobian
Relative tolerance:
Absolute tolerance:

Reaction multiplier:

le=

o
=||8
Y

=

CYODES with dense solver (recommended for <= 100 species) l.‘ﬂ

AN

SAGE Parameters l Multizone Model

Case Setup

(=11

=] Applications I
. Engine application
E-llntnrinls I
Gas simulation
Parcel simulation
' Global transport parameters
; Reaction mechanism
Species
=2 . L mulation Parameters |
Run parameters
Simulation time parameters
Humerical parameters
=] ll_l‘-t“t / Post Processing |
Post variable selection
Output files
a l_l-nitry Condi tions |
. Boundary
= [7] 1aitial Conditions & Eventd
; Regions and initialization
Events

[ ]
|

=3 |m:ieul Hodels I

Sourcefsink modeling
= [ |oria contra1 |

Base grid
Adaptive mesh refinement

" SAGE-MZ A& #4

Copyright(c) IDAJ Co., LTD. All Rights Reserved.
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Geometry

File Edit View Geometry Pick ‘Window

Tools Help

TN L 1N 7 a—

[ Repair ][ Create ][ Measure l[

Delete ‘ Stit

Deletion Type

Selected Entit)

N R

¥ Source/sink modeling

[ [X] Show 11 l [ [ Hide a11 ] General | Shape | Motion |

| Sources || Source: Energy M|
Source 1 == . B
Source 2 = Source units: iEnergy ~
Value: [0.02 |7
Max. temperature: 5S0000.0 ]K
Mode: (CYCLIC v
Start time: ‘-15.0 | deg.
End time: |-14.5 | deg.
Period: 120 | deg.
[T1/05/2013 2L 37 541" Done reading liquid. dat

[11/09/2013 21:37:34]: Import of
E:/User/zzh/120214/CYG/spray_sage 2. 1/liquid. dat completed
[11/09/2013 21:37:34]: == Batch importing procedure results:
[11/09/2013 21:37:34]: Imported 18 of 18 files

[ migdignt | [ clewr M1 || Clear Last ||

Apply ]

Case Setup

@ [a]

Message log | Case setup 1ssues i Import log |

Case Directory: E:/User/zzh/120214/CV¥G/spray_sage 2.1
|—Q¢‘ -

g T el Conditzonz & nunul

Gas simulation

Parcel simulation

Global transport parameters
Reaction mechanism

Species

Simulation Parameters I

Run parameters
Simulation time parameters
Fumerical parameters

=] ll]l'.pnt / Post Processing |

Post variable selection
Output files

Boundary Conditions ]

Boundary

Regions and initialization
Events
IPhrsicﬂ. Nodels |

Spray modeling
Combustion modeling

Source/sink modeling

Base grid
Adaptive mesh refinement
Fixzed embedding

. Els.x Defined Functions |

Al

v

HER ) s KRR
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Edit View Geomatry

Help

Pick Window Tools

™ Adaptive refinement

it
o R —

( for 'Pressure and Density-based steady solver’ only )

R e— Y
boirm ctt Dl e

Delete
ANE Groups [ Boundary ‘
Deleti
AmrGroup 1 AmrGroup 1
Available Regions Active Regions
Selected

exhaust port intake port

eylinder

o o]

Neldl<Lo aaaianaan

[ skada ][ Delete |

[ Velocity | [¥]Tenpersture | []Species | [JPassive |
Max. embedding lewel: 3 |
afs End time:
Cycle period: deg.

Use AMR when parcel count exceeds:

Start time:

Sub-grid eriterion:

Timing control type:

Case Setup

eos

b Gas simulation

t Parcel simulation

s Global transport parameters

t Reaction mechanism
i Species
B'lsi-l.ti“ Parameters |
I Run parameters

b Simulation time parameters

Humerical parameters
ing |

E'l'_'_ put / Post Pr
t Post variable selection
: Output files

=] |Iml.u1 Condi tions |

Boundary

77 | mmitial Conditions & Eventd
t Eegions and initialization
L Events

=] ll’.lw:_icd Nodels I
b Spray modeling
+ Combustion modeling

+ Tuwrbulence modeling
L Source/sink modeling

|6rid Contral
Base grid

|©

(e

Fixed embedding

VUser Defined Functions |

v

~

il

[@ [1][E}=

" AMR X % T IS 45 71|
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ICSC2013

E:/Usexr/zzh/120214/CVG/spray_sage_2. 1/surface. cvg — CONVERGE_Studio
findox Tools Help

Q e B XN pe SR moE B

File Edit VYiew Geometry Pick

=] ‘Ilitinl Conditions & !vmt4
Regions and initialization

= 1=17] : Events

. mied Nodels l
Spray modeling

| Render volume od b Combustion modeling

— Turbulence modeling
I Somenfsisk widling

(11

s Case Setup euw
g | Repair 3 Measure Gas simulation d
@ ] ¥ Fixed embedding Farcel simulation
ﬁ Global transport parameters
I X] 1 - 5 o

@ Delete | Stitch | Alj M shor ) | [ OHice a1 | Entity type: |BOUNDARY ~ Beaction mechanism

W1 Snecies

: Fixed embeddi A =
Deletion Type v —iaitel R ¥ariable: embedded_type
g Enbedding 1 = Hode: PERMANENT File: embedded in
O Verte Embedding 2 — . ipti NOZZLE and INJECTOR are disabled if Spray model is mot a
@ |v| Embedding 3 ] Scale: T pE m —
Embedding 4 [~ ] 3 3 ¢
Selected Entity P Start time: - [¥] simulation time parameters
Numerical parameters
End time: ] | deg.
=] |" tput / Post Pr i I

g Period (cyc. mode): ‘U.U |deg.
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