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® Combined fuel consumption & emissions EeRpocler @1
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® Engine & Motor/Generator & Vehicle

Btl, mERGE, (Eoik

® Correct HEX sizing in drive cycle

BRI, PRB, BRI o
® Interaction of CAC with other HEX's VGT-RackControl
K, BLSAAL
® |nteractions of valvetrain dynamics & flow
KA, KAHERS
® Optimization of injection to minimize BSFC & emissions
SEERERAEE

® Engine + Lube + Transmission > Cooling including underhood
cooling module analysis (3-D with COOL3D)
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Model Creation in GT-SUITE
o CAD used to create 3000 volume
mesh
o Users define:
- Inlet locations
- Discretization level

by SIThermoAnalytics’
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In the screenshot below you can see the model after all flow openings and temperature sensors were
added to the model.

i3

1.2.4 Discretization of the Flow Space and Export to GT-ISE

Before we can export the model from COOL3D to GT-ISE we have to define the size of the sub-volumes
in which the flow space is separated during the export. Each sub-volume will be modeled as one
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1
Production
Software

On-site or remote support for calibration of production
software using third party tool (ETAS INCA)
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Vehicle Speed Profile/Gear
Shift Schedule

Model Predictions — T, P, FlowRate, etc.

Testing Control
Hardware Platf Software Calibration
Vehicle 1 Vehicle 2
(Completed) (In Development)
Mass 1300kg 1362kg
Transmission | 5 speed 6 speed
Engine PFI NA SI Engine T-GDI
Displ. 1796 cm?® 996 cm?
Bore x Stroke | 80.5mm x 88.2mm 71.9mm x 81.8mm
Compression
Ratio 105 10
Power 138HP @ 6000 rpm | 123HP @ 6000 rpm
Torque 129Ib-ft@4000 rpm 125Ib-ft @ 3500 rpm
; Split-Cooling, IEM,
TMS Features | Conventional Aux. WP, ete.

Mechanical
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> B@IIGT-SUITEZE L eBooster+BASHI48V R Gt AY
> TENBNEEBUHEMNRFEICE, SCIIRMCH e RER A
> BESR/UADERS 1. FHEER ; 2. FRMASHIER ; 3. MAPERZERERY ; 4. FRMERZEfE RY

P -~
+Model engine to ( «Evaluate fuel
- investigate an . economy of a
. . . ) eBooster and mild hybrid
PO Mild Hybrid Energy Recovery with Boost Assist Supgor:vebils vehicle system
model

Key Features Detailed

« 2.7L V6 GTDi and FRM
engine

\\.

* 6-speed automatic

* 48V eBooster (electric centrifugal

. A
compressor) Vel];ﬁ!e
wi
* 48V BAS Motor Generator Unit Engine
+ = BorgWarner supervisory controls State

* Partnering with Ford and Mahle (QCM)
for production controls integration

+*Run DOE and

+Support vehicle
optimizations

controls
development

e i - i
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Model
Controllers
i Powertrain
and
25 45 putar Drivetrain
Models
Combined Fuel Economy Difference [%]
& Average No. of Shifts Difference
eBooster 30 - 40.0
= 25 f 350
DOE variables - ‘300 %
g0 | 250 %
Min speed following upshift 5.5 208
£
Max load following upshift 10 :2’E f
w o
05
Engine speed at best FE position s0 =
0o 00
Engine load at best FE position = Fuel Economy  m# of Shifts
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B web: https://www.idaj.cn/

B e-mail: support@idaj.cn
B Tel: 021-50588290 ; 010-65881497
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