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v 4 Mainl + Fuel | v Statel + Secondary Maps ‘ + Emissions Waps | + Thermal Behavior |+ Map Plots | Plots|
Attribute Unit ‘ Object Value
Emissions Maps (X: Eng Speed [RPN], ¥: [bar]) snob1a0  [pnisesoord rad et :Vn?"‘ ::“"‘
NOx Map (RPN, LOAD) nox-ppnlu aren s erea Y areax N -
A
Reference Molecular Weight for NOx PPN ignl;‘ 1 ‘
HC Map (RPN, LOAD) HC-PPH[..| :
Reference Molecular Weight for HC PPN ignl;‘ £
- ~ Stat CO Map (RPM, LOAD) CO-PPH [ :
L ./Malnl‘/Fuel‘ ate | Reference NMolecular Weight for CO PPN ignl;‘ =
Eraimeout Attribut] CO2 Map (RPN, LOAD) FFH - 1gnl.] i
Engine b Reference NMolecular Weight for CO2 PPN ignl;‘
Soot M RFM, LOAD PN-1
24 Initial Speed oct [ b L]
Initial Angular Position deg - 0|;|
é Load Request
@)| Accelerator Position % v o[- 0
O)| Engine Load (BHEF) bar - 2
i 7' Engine Load (Brk.Torque) N-—m -
: e 7 Ritive o Data Frocessing | Optiom i e Y Data ot
. Prinary Engine Naps - =
S‘Egna‘ | . Nechanical Output Nap (RFM, AcceleratorPos) ‘ | ENEP-NAP[L]
fgansrator-1 LR \/M?iml ¥ Fuel |  State Engine Friction Map (RPN, BHEP) \ | FHEP—M.PE‘
Signal-1
Attribute Unit Object Value
V-Axis (LOAD) Units for Naps BMEP (bar) v
Secondary Engine Maps (X: Eng Speed [RPN], Y: [barl)
Fuel Consumption Nap (RPN, LOAD) Engine-BSACL.]
Heat Rejection Map (RPN, LOAD) YFuel,.. w ign)
Air Flov Map (RPN, LOAD) Vol.Eff w iznl.
Exhaust Enthalpy Nap (RPM, LOAD) I} v ienf.)
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+ Forward Gears | o Neutral Gear |+ Reverse Gear|

]

Attribute

Unit ‘ Gear #1 ‘ Gear #2 ‘ Gear #3 ‘ Gear

#4 ‘ Gear #5 ‘ Gear #6 ‘ Gear #7 ‘ Gear #3 ‘

Main

Gear Ratio

450

2. 84[.]

1.864[.]

L 437

1L

0.816[.]

0.872

In—Gear Efficiency

def (=1)[.]

NEW-tr. .. [=]

NEW-3-napl...]

nap[.]

NEW-6-nap[.] NEW-7-map[.]

NEW-3-napl...]

2 TRAMSMISSICNSignals L
Friction Torgue N-m - ignl.. ignl.. ignl. ignl. ignl. ignl. ignl.
Inertias
Input Nement of Inertia = -| 0.03%\;” E‘ E‘ E‘ E‘ E‘ E‘ E‘
Output Moment of Inertia [1cg—n" ~| 0. 055[.. 0. 035[..] 0. 073[..] . 073[.] 0. 073[..] 0. 073[..] 0. 073[..] 0. 035[..
|Gear Transitions
= 1 (gh5)
bl g~_" " BAH min)
@ wi [ B PN (/e FAW HS7-V8T Shift Schedule-Normal
| 'rc i €T3 [T1200 [ 1500 | 2000 | 2500 3500 | 4000 | 4500 | 5000
s i 0.50 | 0.66 | 1.08 3.0 | 3.68 | 4,37 | 5.29
1 55 73 2 4 4 4 o
TransInput Transrhission 3 1 TransOutput 0.5 | 0.75 | 1.23 319 | 418 | 189 | 600
Ingut m (I 0.78 | 1.00 | 1.57 3.08 | 4.04 [ 4.93 | 5.85 | 7.09 120
) o y 50 [0.87 | 0.04 | 1.50 3.30 | 4.55 | 5.78 | 7.06 | 8.7z
graye Y Trggspission 0.82 | 1.06 | 1.66 3.22 | 4.26 [ 5.10 | 6.00 | 7.19 110
Corue - —T - —
0.68 | 0.88 | 1.48 3.19 | 4.7 | 5.43 | 6.59 | 8.17
0.79 | 1.00 | 1.62 5.68 | 4.90 | 650 | — | —
100
F22POCIERIRL
o WA (r/min)
7 ] (Nm)
@Y—}’/‘\ MARE (K 1500 2000 2500 %0
S‘Q"\al_ _ T 20 58.72 56. 43 51.64 45.22
Genaratar- Manitar 50 3101 79.96 50.59 7909 % w0
Signal- 100 55.07 55.38 35.90 .52 =
transrm-1 = = o
200 0.5 39.40 59.80 X E]
300 90.26 90.17 90.74 90.907 g 7
400 90. 42 90. 41 90. 82 K}
b
#3  3PH0CHEI €] 2 g
> S
A 2
BARIE (m) = . 5
20 55. 61 41.89 g %
60 82. 90 :(’
100 88. 11 40
200 91.91
300 92. 62 2. 82
100 92. 7 92.81 30
T4 AP0 CHEEAE )
. AR (r/min) 20
SR (im)
RAHE (K. 1200 1500 2000 2500
20 5162 6.76 15.24 38,81
60 sLet 30.93 79.73 79.01 10
100 §7.83 87,07 56.91 6.63
200 92.02 9159 92.15 %201 0
300 9297 9304 93.31 93.46 93.45 00 1000 140.0 160.0 1800 2000 2200
400 93.11 93.17 93.51 93. 62 93. 65
Vehicle speed[km/h])
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24
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signal-1
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]
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=]

ECURignals ICEController
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Speed
120 VehicleBody part Vehicle

100+
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Time [s]

fiEsEH: 7.95
IS 7.8s
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24
Speed Maz= Flow Pressure |Isentropic [Totsl Shaft
Rate Ratio Eficiency Power
> lke/h = E] > 1 > 228 ™ ™ ® ® ™ . ™ e .
.. 1
1.
1 20 ® ® ® ® L) ® ® ® ®
2
2. o
1 w 18|e ® ® ® ® ® ® ® ® ®
1 o
1 by
0. ¢ 2', 2
w 16—
4000.0|. 2 Pt
r
8000, ¢ [ [
6000. 1 14+ @ ® ® L] ® L[] L[] ® L[] ®
6000.0|. 1.8
8000, ¢ 2.0
8000, ¢ 2.2 12+
8000.0|. 1.0)..
1
L 1.0
5000.0/... 2.0[. a00 1000 1500 2000
Mass Flow Rate [kalh]
2 0o EMEP - Friction Mean Effective Prassure
/
1751 /
o
150 -
B -
=
o -
i -
i
1.25 -
1.00
0.75 - -
1000 2000 3000 4000 5000 6000

Engine Speed [RPM]
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Pressure
90 2000rpm WOT

—experiment
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Fressure [bar]

-180 -100 0 100 180
Crank Angle [deq]
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2.2 REN ISR FER SR

160
SPEED  IMEP  MEAURHATM(H IMEP(IEUME MAURGILE  IMEPRRZE AR
r/min bar kg/h bar kg/h % % 140
5500 9.52 441.94 9.69 430.70 1.82 254
5500 7.78 371.83 7.92 359.04 1.77 3.44 120
5500 6.28 308.81 6.41 298.02 213 3.50 < 100
5500 5.63 281.51 5.76 270.86 2.24 3.78 ~
5500 4.86 249.67 4.99 240.82 2.62 3.55 i 80 1o
B ey 5500 413 219.39 4.26 211.87 3.22 3.43 & -
| 1 5500 3.37 187.11 3.48 181.82 336 2.83
e Pa 5500 261 155.42 2.69 152.69 3.22 175 40
J» 9 & 5000 23.14 947.86 23.29 956.21 0.63 0.88
i Yo f 5000 21.37 861.66 21.54 868.45 0.80 0.79 20
i ‘; - 5000 19.89 796.10 20.01 799.25 0.59 0.40
8. B 5000 1079 447.70 10.97 437.09 1.70 237 0
F 1 l 5000 9.56 400.79 9.75 391.32 1.97 236 0 1000 2000 3000 4000 5000 6000
T Y 5000 8.15 347.00 8.32 338.86 2.09 234 H5E (r/min)
4. i 5000 6.47 283.98 6.64 277.56 2.66 2.26 25
7 i 5000 57 255.01 5.86 249.01 2.88 235 e .
d l 5000 4.93 226.65 5.10 22132 3.43 235 + IMEP. b UHREI<S% ¢ N
k A TR ) [ i 5000 421 199.89 439 194.85 416 252 20 — L S D
e 4 5000 3.42 169.28 3.53 163.69 3.20 3.30 RDEE Ei&o -
1 B 5000 2.75 143.77 2.86 139.71 4.02 2.82 e st L. e .
] * *
- B ; 5000 1.91 114.52 1.99 114.12 4.01 035 — N 2RO ERIEREE
B o e = e e G g 4500 22.63 825.83 22.77 828.68 0.62 0.35 = 15 X’ « 0 + * - ~
: 4500 21.02 756.16 21.14 763.83 0.58 1.01 = D R DD
R 7 2k ;‘i; jk 4500 11.19 409.58 1131 403.21 1.10 1.56 o e v+ L L .
’L]]’}i%'] *ijk ‘L‘*H 4500 9.86 362.52 9.96 357.78 1.01 131 = 10 + : - e+ ——+——%
4500 8.03 302.05 8.14 297.89 1.35 1.38 Jesevter o o s o .,
4500 6.52 250.77 6.60 248.46 1.20 0.92 REEE: S :
4500 5.87 229.72 5.98 227.19 1.92 1.10 5 R EEE ; i s 3 : 3
4500 5.1 203.28 5.20 201.11 1.92 1.07 $ .5 SRS . .
4500 4.12 173.35 4.25 169.94 3.24 1.96 § E ; ; ; ; ¥ 5 E b4 :HéﬁﬁMap
R e R L m 4500 3.62 155.48 371 152.72 2.47 178 0
= 4500 2.88 129.11 2.97 128.89 3.12 017
4500 1.92 100.97 1.99 101.14 3.86 0.16 0 1000 2000 3000 4000 5000 6000

8 (r/min)
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2.3 PRI IRBER - SRR pran

Dﬁi: _________________ OSLEIRESER

=
JFoos | Cylinder Pressure
100 EngBumRate object burnrate
...... i . . . . . . . . . . . . . . _ Measured
—Simulated
.................... st
InjProfile
L nPronle
L.'r' mnmderlle .
K

..................... 8
 Nain £

Attribute Unit Object Value e

Air Mass at IVC
Air Object a1
Air Volumetrie Efficiency See C... w|[air-efficiency]l.]
bir Trapping Ratio [trapped-air][..]
Fuel Mass at IVC

Fuel Object indolene-1iqi[.]
Trapped Fuel Mass See C... w [trappedfuel][...]
Trapped Fuel Vapor Fraction 1|;| (_)40 20 0 20 0 60 %0 10 120

Residual Gas at IVC (includes EGR) =)
Residual Gas Fraction See C... w [residualgas][..]
Air—to—Fuel Ratio of Residual Gas def|o

EESHNEEE—SERZE . NESHIHNER—PMEL ( SENEIERIB—ML ) | BitESSItIRIE
RS (ZERWE , BRES)  ARSCISHEXE MEE (15EEH , BHHRNZ ) | MAIRTIISRIRES (BXA
IVCEIZIEIRIRE ) . e st
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2.3 FRNICRGHRBIEIR- SN =4

SITurb,flameEEA=
UEEERE , SIASTLIEEY
T =FEZETR

SNSTL4

i 2B D

" Main | .» LanSpeed | + TrbSpeed | « Advanced| « Startup
Attribute Tnit Object Value
Model Version v2016 -
Flame Geometry Object flamem
Combustion Anchoring Option SparkTiming -
Spark Timing'
Initial Spay 2 Template: EngCylFlame - Flame Geometry Model
|:|| Stratific| | Home | Data  Advanced
This template provides detailed Object Comment:

d

" Spark Locations

' Head and Valves Geometry

" Piston

Geometry | \XOptions|

mplate

Attribute UTnit \iject Value
Head and Valves Geometry Defined by STL File or Dome \
STL File <V630M-dome. . . . [
Axes Unit mm -
¥ Location of Origin mm 0[..
T Location of Origin mm CID
_| Z Location of Origin mm p. 0f..]
|_9_|
~ | ¥ Axis Direction Cosine / 0[..d]
Y Axis Direction Cosine / 0[..d]
Z Axis Direction Cosine / 1[=]
X Flane Rotation Angle / 0[..d]
STL Coordinate Scale Factor / def -_=1'-|;|
¥ Location of Dome Center mm /
_ | ¥ Location of Dome Center mm

D

ome Diameter

D

ome Height

STLAKFRANGT AR R E

Help

Template Documentation

combustion chamber geometry.

A

—

Part Comment:

Attribute Abilities

-

Comments

iect Usage +" Spark Locatlons |JHead and Valves Gecmetr}rl & Piston Gecmetr}rl JOpt:’Lons|
flame
flame ttribute nit par par par par
A ib Uni Spark #1 Spark #2 Spark #3 Spark #4
B-D:Objects ¥ Location|mm v|4 0[..] [o] [ [
BD SITLfrb ¥ Location|mm vll 0[..] ] [.] L]
BreObjects = | 7. 5 [ L] [
B - b
_Econ ocation |mm 7.
R e Wy Y — \ —
KL AR |, LRI AR

&I : 20194EIDAIT [E CAE/MBDH AR K2
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2.3 FinIRRRR B R SRERE

" Main| + LamSpeed | o TrbSpeedl +" Advanced | + Startup | v Hainl " LanSpeed| " TrbSpeed | ./ Advanced | + Startup
‘ Attribute Unit Object Value Attribute Ui & Object Value
Laminar Flame Speed Nodel Type standard - Turbulent Flame Speed Nodel Type standard -
Fuel Name for Laminar Speed gasoline - Flame Kernel Growth Hultiplier [Kera_efﬂm
Haximum Laminar Speed n/s - defl...] Turbulent Flame Speed Multiplier // I [Tur_effll..)
Laminar Speed Roll-off Value m/s v defl...) Taylor Length Scale Multiplier / [Tay_Lengl|...
Equivalence Eatio at Maximum Speed def|;|

Temperature Ezponent def|;|

Fressure Ezponent defl...]

Dilution Effect Multiplier [Dilution Eff][..]

Allow Multiple Fuels ‘,n" ]

FIMEFRAKIESEL

MRS | (LAEIA SEE SRR E S S ENTR T EN S
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2.3 FMRARIRBRIR

Cylinder Pressure-5500
100 EngBurnRate object burnrate

—Measured
—Simulated
—Predicted
--- Start

Pressure [bar]

-40 -20 0 20 40 60 80 100 120

Crank Angle [deg]
Cylinder Pressure-4500
100 EngBurnRate object burnrate

—Measured
— Simulated
—Predicted
--- Start

Pressure [bar]

-40 -20 0 20 40 60 80 100 120
Crank Angle [deg]

Pressure [bar]

Pressure [bar]

Cylinder Pressure-5000
100 EngBurnRate object burnrate

— Measured
— Simulated
—Predicted
--- Start

-40 -20 0 20 40 60 80 100 120

Crank Angle [deg]
Cylinder Pressure-4000
100 EngBurnRate object burnrate

— Measured
— Simulated
—Predicted
--- Start

-40 -20 0 20 40 60 80 100 120

Crank Angle [deg]

i 2B D

EFRARELE S T R L EFISCISEL EM &

o
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SITurb FRiMIBAKRIRES

—Measure: d

: — Simulated

75+ : Predicted
i .. Start

Pressure [bar]

-40 -20 0 20 40 60 80 100 120
Crank Angle [deg]

FRM#{58S

it B

B9

i5a RDEL{:rIZi.'.E i

140
120
aeloo
- .
- S 60
' = 40
20
0 J
0 1000 2000 3000 4000 5000 6000
L - #3# (r/min)
[ 25
= v—— .
o | RDEB{FRg =2 ¢ .
‘;: > ¥ P
. * ¢ & & o
\ T 15 ¢ 23, *
N 2 $ .3 ¢
\ 2 o * 43300 ¢ ¢ o
| E 10 *e ‘2‘ _ A A4
| B = — = LA X 3.3 adhd v ad £ 2
= .0000000 * e o+
- (Y
0 T T T T T
0 1000 2000 3000 4000 5000 6000

speed [r/min]

F FRRGRBIR A FRM{REIZHEEY

E A1 EMapHR165AN TRBRIMEP(RE <5%. i#

SERE<5% , fERDEZTH
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Regression Plot - FF3 w/016 Neurons
2 o EE3 w/016 Neurons

e Training
- New Data 1:02
- New Data 1:03

1.5F
5
s
3
O
@ 1.0r
pd
™
5
@L
=

e
05 :
'J
it
ﬁ--‘
0.0

0.0 0.5 1.0 1.5 20
Data Output
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