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Concurrent use of sirmulation tools

One-D models
(GT-Power, GasDyn,
etc.)

Multi-D models
(2D, 3D, etc.)

y

Experimental
Investigations

Real time models
(* control-oriented™) <
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*Control-Oriented” sirnulation liorary

“Quasi-steady flow models (QSF) |

“Filling-and-emptying models (F&E) |

“Black-box combustion models |
!
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Iclentiflcation
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Turpocnarger componenits

o Simulink® mocdels

> Xf
Pl N2 A Mp
A p4
> T1
- T2 b > p3 2 T4 b
> ntc
\x T3 \
N
P2 cr > ntc Pt p
Compressor Turbine

TC dynamic equilibrium
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Intake and exnaust manifolds

F&E model I
Conservation equations: I

Mass.

energy:
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Engine mass

re

stirnation of volumeiric efficiency tnrou
plack-box model:

©

(@ ﬂ)

» model callpration witn fo.,=0

« dependency on intake temperature:

Ho" =H " | "
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Intercooler

Manifolds (F&E models) I
*Heat exchanger (QSF model, -NTU) I
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ysterm: cooler

Quasi-Steady model I

A

-NTU method:
Tout: Tin — (Tin_ Tr)
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sSimplified compustion model

Quasi-Steady Model pased on *plack-nox” meinod

]
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Apolications: EGR *Hign pressure”

Nor=-voltire il
COMPONENLS

\Volume fl.
components

a5 gy
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siate sirnulaiions — an example

Intake
manifold
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Transients sirmnulations (1°" gear)

Compressor
alr mass
flow

Intake
manifold
pressure
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Transients simulations (209 gear)
Compressor
alr mass
flow
Intake
manifold
pressure
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model outpuis
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Applications: EGR *Hign & Low pressure”

—— L

\VVolume fl. Neor=volirre fl.
components COMPLHIENIS
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Engine
mocel
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CO2 concentration (intake manifold)
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Conclusions

Control-oriented liprary for the simulation of
engline cormponents

applications to *real-time” Mean Val

ue Models
of turpocnarged engines witn FIP and L

P EGH
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model Identification tools: analysis o
cdata for *plack-pox” sup-models

red

apolication of the models to FIL procedures
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MVEN-nyorid venicle model for validation in
transient operating conditions

pararmeierisation of sup-rnodels: compressor,
turoine and comoustion mocel

=
2

influence of measuring errors in the sub-
mocdels identificatiorn
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