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| - Introduction et objectives

NOx + VOC + Heat & Sunlight = Ozone

Ground-level or “bad” ozone is not emitted directly |
into the air, but is created by chemical reactions m
between NOx and VOCs in the presence [

|:| of heat & sunlight.

Emissions from
industrial facilities and electric
utilities, motor vehicle exhaust,

gasoline vapors, and chemical solvents are

w some of the major sources of oxides of nitrogen
2 (NOx) and volatile organic compounds (VOC).

No necessary studies Necessary studies
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http://oceanworld.tamu.edu/resources/oceanography-book/Images/ozoneform.gif?action=jump.jump_ozone

| - Introduction et objectives (Euro Standards for Passenger Cars)
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B Euro 2 - 1996
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Carbon oxyde(CO) Hydrocarbon (HC) + NOx Nitrous Oxide (NOXx) Particle matters (PM)
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Il - Description of TDE
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lI-1 Full-order TDE model (dimension 7)

| Kolmanovsky et al. ([1997])|

Intake manifold Exhaust manifold
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|I-2 Reduced-order TDE model (dimension 3)

| Under the hypotheses of Jankovic et al. ([2000])

MIMO nonlinear system of dimension 3
States
n1 = f(2) + g1(x)ur + ga(x)uz Outputs
L= p2 y = (hi(x), holx t
<H> y = (ha(z), ha(x)) P
= P .
fi‘ﬁfcﬁ—il — k1kep1 Y2 = P2
f(i) = f?gfi‘;pl Ko = ﬂ%kt
Inputs - =0 -
ui= ]'--I'-.E_g’.f' 'Ill 0
qgi(x) = | —ko | and go(x) = —ko
ug = Wogt 0 Ko (1 —pg_*“')
Set

Q =¥{(p;, polalt: |\ @ 0l o L posSpl Sl <" P
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l1I- Asymptotic Tracking and Unconstrained NCGPC

l1I-1- Asymptotic Tracking
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l1I-1- Asymptotic Tracking

[ vy L‘;l hi(x)
u(zx) = A(x) ™1 : — :
Urn L™ hin ()
2= (21,20, %) Change of ‘ T = (P1,P2; Fes 2)
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[1I-2 Unconstrained NCGPC
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[1I-2- Unconstrained NCGPC

u(z(t),t) = (Alz(t)))
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111-3- Control laws comparison
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I\VV- Application to the reduced-order TDE model (details)

Not accessible for
measurements

zero dynamics and lower limit
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I\VV- Application to the reduced-order TDE model (details)

Change the vector output under the constraint Lg =10

k1 0
pkoky Poph—? 0
(i)

- Non-invertible matrix ‘ Undefined vector relative degree

‘ D = spani{g1, 92t D IS not involutive \

18T 7
ky hakeko oo
Ko(pg' —1) ukaKo(z — kep1)pg ™
By e

T

[(pS3p8) = (2,2)

Well-defined vector relative
degree

. Trivial zero dynamics

‘ System without zero dynamics
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I\V- Application to the reduced-order TDE model (résumeé-Algo)
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V- Simulation
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VI- Conclusion and future works

VI-1 Conclusion

Comparative study between Asymptotic Tracking and unconstrained
NCGPC applied to the 3rd order nonlinear TDE model with:

« change of the vector output

 dynamic extension

VI-2 Future works

Using a nonlinear observer

Designing an algorithm without changing vector output
(avoid eventual problems of measurements)
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attention
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