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Results based on: R. Smit, et al. 2022. Transport. Res. D-Tr. E.,

N. C. Surawski et al. Under Review.
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Maximum Sulfur Limits in Gasoline, 2021

Only Fiji switched to 10 ppm since January
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Australia: a global laggard that decided to make
some progress with vehicle emissions

- Euro VI diesel legislation being introduced?

- Real driving emissions testing program under
way?

- Euro 6 standard for light duty vehicles being
introduced?

- Mandatory fuel efficiency standards being
introduced*

- Petrol fuel quality was amongst the worst in
the world (until 2025)

Ihttps://tinyurl.com/4p38syn2 2Real-World Testing delivering for motorists

3https://tinyurl.com/4vrtnfpn 4https://tinyurl.com/yrun6nab


https://www.aaa.asn.au/newsroom/real-world-testing-delivering-for-motorists/

Parameter

Make/model
Year of manufacture
Odometer

Engine Specifications
Engine Capacity
Rated power

Rated torque

Aftertreatment
ADR Compliance
Type Approval Emissions
Limit

Diesel Particulate Filter (DPF) regenerations: Vehicle A under idle

Vehicle A

Toyota Land Cruiser Prado

GXL
2019
18041
4 cylinder, turbocharged,
diesel
2755 cm?
130 kW @ 3400 rpm

420 Nm @ 1400 rpm

DPF-EGR-DOC
ADR 81/02

Euro 5

Vehicle B

Isuzu MU-X LS-U
2018
50634
4 cylinder, turbocharged,
diesel
2999 cm®
130 kW @ 3600 rpm

430 Nm @ 2000 rpm

Catalysed DPF - EGR
ADR 81/02

Euro 5

possible, Vehicle B under steady speed of ~ 60 km/h

Class action lawsuit initiated against
Toyota for potentially faulty DPF
technology

BANNISTER Law

C LA ST ACTIONS

O BALANCE
LEGAL CAPITAL

Toyota Class Action

RELATING TO CERTAIN HILUX, FORTUNER & PRADO DIESEL VEHICLES

https://www.toyotaclassaction.com.au/

Euro 5 vehicles with malfunctioning/removed

DPFs likely on the rise (more later)

(sensu Smit et al. 2021. Atmos. Environ. 252,

Article Number: 118317)



https://www.toyotaclassaction.com.au/
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Without catalytic stripper

With catalytic stripper

HL = Heated Line, VPR = Volatile Particle

Remover

Source: M. Fiertz, et al. 2014. J. Aerosol Sci., 48, 350-357.
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Faraday Cage

! H> T

é 100 Trapivoiage Electrometer
Pulsed high voltage Charging current measurement

Partector combines 1) unipolar charging 2)
precipitation 3) current measurement with an

electrometer
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- Performance maps used widely in engine
dynamometer studies but not so much in real driving
emission studies

- Easier to see trends compared to time series graphs
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SUV A no DPF regen SUV A DPF regen
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Hydraulic hybrid driveline architecture and specifications

PISTON ACCUMULATOR

HIGH PRESSURE
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. PUMP/MOTOR
AND

MANIFOLD

HYDRAULIC OIL
RESERVOIR

What PN reductions are possible in hybrid mode?

Axial piston, variable

displacement, hydraulic motor

210

480/3000

32

35

120

Programmable logic controller

with the engine throttle

position in a closed loop




Base truck specifications

Isuzu NPR 400

7500

4
5.193
115 x 125

114/2600
419/1600

17.5
Common rail
Turbocharged
Euro IV

Exhaust gas recirculation
and catalysed diesel

particulate diffuser!

80/02

RDE testing in partnership with HRDS Technologies
https://www.hrdstech.com.au/



https://www.hrdstech.com.au/
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- 40% reduction in solid PN
with hybrid technology in
an urban cycle

- DPF regeneration
from the urban cycle




SUV A SUV B Hybrid truck
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PN concentration (#/km)
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SUV data below the PN type approval limit
with regenerations

Heavy commercial vehicle 6-9 times above
PN limit with regenerations




Euro 5 Diesel
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Possibility of DPF performance issues with Euro 5

II III diesel technology (Smit et al., 2021)
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Problem diesel filters 'widespread' as VW, DPFs: a newer technology that drivers
Subaru owners report similar problems to need education with (in some cases)
Toyota drivers

https://www.abc.net.au/news/2019-11-08/diesel-filter-
problems-in-australian-cars-widespread/11655040

Future work: aiming to get the hydraulic hybrid truck working better

Source: R. Smit et al. 2021. Atmos. Environ. 252, Article Number: 118317



https://www.abc.net.au/news/2019-11-08/diesel-filter-problems-in-australian-cars-widespread/11655040
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