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» Biediesel, Fuel additives
as; recirculation

Selective catalytic reduction

Lean NOX traps

Continuously regenerating soot filters
Coupled NOx & soot systems

Hybrid systems




rhassis,-Dynamometer (Burke Porter)
7100 Exihaust Gas Analytical System (HORIBA)

N An‘gg@d% Exhaust flew meter (Rosemount)

B Research
B Bench-scale monolith reactor system
B ETIR (Nicolet)
B TAP® reactor system
B UHV to atmospheric pressure

B High speed reactant pulsing
B Quadrupole mass spectrometer (UTI)

B Computational facilities for modeling




DO

IGEFUNIoUE role:

i), tECnelegy, development & testing
<= bench-scale €-> on-vehicle testing

N Pro%e chnelegy: screening role

B Partnemwitartaird parties, for technology prototype
evaltiatiensyeptimization, & retrofit applications

BWin - Win — Win — Win — Win
Federal State City UH  Technology
Providers




~ UH Progran

Diesel Emission DYNAMOMETER TEST FACILITY
Engine dynamometer

TeChnqlogy : Chassis dynamometer
Testing Emission analysis

UH Research

Vendor — _

Technologies

Collaboration

_ o : LABORATORY FACILITY :

Diesel Emission : Catalyst synthesis & characterization :

Technology Bench-scale reactors ;
R&D '!'AP reactor

: Modeling & Simulation




- UH Prograr

Diesel Emission DYNAMOMETER TEST FACILITY
Engine dynamometer

TeChnqlogy 5 Chassis dynamometer
Testing Emission analysis

Vend UH Research

Collaboration

_ o : LABORATORY FACILITY :

Diesel Emission : Catalyst synthesis & characterization :

Technology Bench-scale reactors ;
R&D '!'AP reactor

: Modeling & Simulation




MEASUIEMENTLS

t: NOx, THC, CO, CO,, O,, PM,
gcS e, exnhaust temperature

B Venicle/engine: Speed, RPM, fuel
consumption, OGSt pressure

B Ambient pressure, temperature, humidity







Uvﬂl

% Reduction g/mile(Baseline) g/mile(SCR)

Equipment Type: 1992 Gradall, G3WD
Engine: Cummins 6BT 5.9

Baseline Test Date: 11/22/04
Retrofit Test Date: 11/23/04

2.86 Drive Cycle: ”Off Road Excavator”
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REPEEVEIep, and optimize integrated diesel

ARPrEACHE

B Applicaien el advanced catalysis and reaction
eneIneEerng teels spanning fundamental experiments,
ench-sealer performance studies, first-principles
modeling & simulation, and testing

Premise:

Build R&D' expertise and technology know-how in key
area of NOx and particulate abatement

Establish “systems approach” in interdisciplinary effort
Link program to air quality issues in region 14




SealEmonolithireactor performance
eUeling & simulauens

Ic stidies' — NOx trap technology

B lemperalyAmalysis of Products (TAP)
O St@@ anel regeneration — microreactor & TGA

' \icrokinewe model development

B Vionolith' reactor modeling
B Simulatiens ofi light-off, hot spot propagation
M Evaluation oft monolith channel shape

B Integrated NOx reduction & soot oxidation
B Bench-scale studies

B On-board NH, generation for SCR




UH Emissions
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nt Pulsi’

| LEAN NOx TRAP Clean
Exhaust

Time (sec)

TWC = Challenges

L NT B [Maximize NOx conversion
B Maximize reductant conversion
B Minimize fuel penalty
B Achieve robust control




B NOX Sterage
B [rap NO/NO, asisurface species, nitrite, nitrate
B Need high trapping efficiency (> 95%)
B Catalytic adserbent: Pt/Rh/Alkali Earth Oxide/Support

B Reduce NOx on Pt/Rh during rich purge
B Need high conversion of NOx to N, (> 90%)
B Ensure high conversion of reductant via oxidation
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NSR: Effect of Pt Lg

LEAN: 500 ppm NO; 5% O, 90 s; RICH: 0.7% C3Hg; 500 ppm NO; 5% O, 14 s
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NITRITE PATHWAY
BaO + 0.50, épté BaO, ~ -

Pt
BaO, + NO <-> BaONO,
Pt
BaONO, + NO <= Ba(NO,),

Pt
Ba(NO,), + O, <= Ba(NO,),

SHORT TERM
STORAGE

NITRATE PATHWAY
NO, + BaO <-> BaONO,

BaO-NO, + NO, <= Ba(NO,),

BaO + 2NO + 150, <> Ba(NO,),

BaO + 2 N02 + 0.5 02 <> Ba(NO3)2

BaO + 3NO, <&-> Ba(NO;), + NO
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