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* Fully-loaded trucks drove both sets per SA

testing methods with Mobile DEVCon (robot driver)

= Cycles then evaluated on production and low NOy

class 8 engines and AT configurations in a test cell
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Production System

Conventional DEF Injector
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— Variable geometry turbo an

Engine Parameter Value
Configuration | Inline 6
Bore x Stroke | 137 x 169 mm
Displacement | 15.0 L
Rated Power 8Z3 kW (500 hp)

= Conventional AT configuration

— Cummins UL2 dosing system and DEF dosing

downstream of the DPF Rated Speed | 1,800 rpm
Peak Torque | 2,500 Nm
— Degreened and accumulated fewer than 1000 Peak Torque Speed | 1,000 RPM
, Service Hours | >3000
service hours -
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Low NO, System

" Low NOy program by CARB aj )% NOx reduction

resulted in stage 3 technolqg
development of future

—  Dual SCR AT system with z
to maintain enough NH3 in the cata

conversion

—  Rule-based control used CDA and existing engine

to maintain AT temperatures without added fuel cost
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Experiments and Results

CO, Emissions
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and correlates with observed on-track testing fu

* Lower CO, with low NO, system likely due to

Test Production CO, Low NO, CO,
engine calibrations approaches, thermal management, Bandera Eco e [ -8.5% |
NREL Eco -13.6%
and the advanced aftertreatment '
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Production System NO,
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Eco cycle generated 8.4%

NO, emissions increased by ov

High emissions and poor NOy control
in both results indicate that the cycle
likely operates in zones outside of the

targeted system calibration

Bandera Eco

TP BSNO, Results for Production Configuration
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Low NO, Results

. TP BSNO, Results for Low NO, Configuration
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AT Temperature

" System temperat lropped below 225°C more frequently in the eco

cycle, negativel iing NO,, conversion efficiency
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Low NO, AT Temperatures
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Summary

Eco cycles showed 8%- 1 4

Emissions remained £

compliance limit wit

In certain cases, tailpipe NC

driving vehicles

Results demonstrate need for new emi
control strategies which could employ

connected technology

SwRI to evaluate conventional and autonomous

vehicles using digital twins and dyno integration

Eco-Driving Test Differences Over Baseline

NREL Bandera
Cycle Time | 0% -5.8%
Distance | 0% 0%
Fuel (Sim) | -16.9% -10.9%
Fuel (Track) | -16.61% = 2.11 -71.34% £ 4.95

CO, (Production AT) | - -8.4%
CO, (Low NO,AT) | -13.8% -8.5%

NOy, (Production AT) | - +17.7%

NO, (Low NO,AT) | -29.3% +105.6%

The Ego Vehicle (Red)
Interacting With Traffic in the Simulator

The Development Vehicle
Mounted on The Hub Dynamometer
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