% MTC

1:st Meeting
Diesel Retrofit Advisory Committee
Embassy Suites, Los Angeles
November 3, 2000

Lennart Erlandsson
Manager - Air Quality, Structural Projects
MTC AB

lennart.erlandsson@mtc.se

www.mtc.se

% MTC

Presentation

* Fuels
* Requirements

* Experience
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K Diesel fuel in Sweden (in %) \
Environmental Class
Year Mk 1 Mk 2 Mk 3
1992 4 46 50
1993 20 57 23
1994 36 36 28
1995 66 5 29
1996 85 1 14
1997 88 2 10
1998 90 0] 10
\ 1999 94 0] 6 /
& MTC

Mayor Fuel Propertiesin Sweden (Diesel, Mk 1)
Initial boiling point (min.) 180°C
Temp. At 95 % recovery (max.) 285°C
Sulphur, mass content (max.) 0.001 %
Aromatics, volume content (max.) 5%
PAH, volume content (max.) 0.02 %
Density at 15°C 800-820 kg/m
Ignition quality (cetanindex) min. 50
" Ener gy content” 9772 kWh
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Background

* ThreeLargest Citiesin Sweden
* Citiesare Setting Standards
* Implemented July 1, 1996

* Applicablefor Diesal Fuelled HDV
in the Environmental Zone
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Requirements

* Vel

Vehiclesno morethan 8 year s exemptec
niclesup to 15 years must haveretrofit d
* Special waivers

* Only particlefilter/catalytic converter

]

evice
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Emission Requirements (from 2001)

Partic

Noise

ulate M atter -80%

Hydrocarbons -80%

Oxides of Nitrogen No increase

No increase
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Test Method

* Transient Test
» Chassis Dynamometer Test

» "Braunschweig” Driving Cycle
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The Braunschweig City Driving Cy%
Charactaiaicgofthewde:

*Average speed: 22.9 km/h
*Maximum speed: 58.2 km/h
«Idling time: about 22%
*Driving distance: about 11 km
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Approval Procedure

* Application from Manufacturer
» Confirmatory Testingby MTC
*"TypeApprova” Issued by MTC

* Individual Approval of Vehicles
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Example of Approved Devices- HDV

\

Manufacturer Engine group- Category A Category B Max engine power  Approval
code (kw) number
Component Component
identification identification
Eminox Ltd EMZ-B96-30 Id. "EMZ-B96-30; 150 - 210 A 419/95
Godkannande nr A
419/95"
Eminox Ltd EMZ-B96-40 Id. "EMZ-B96-40; 211 - 300 A 453/95
Godkannande nr A
453/95"
Eminox Ltd EMZ-B96-50 Id. "EMZ-B96-50; 280 - 350 A 211/96
Godkannande nr A
211/96"
Eminox Ltd EMZ-B96-60 Id. "EMZ-B96-60; 330 - 450 A 212/96
Godkannande nr A
212/96"
Engelhard Corporation DPXplus Gen2 IV Catalytic converter id. - 400 A 1/99
"PTX 8565”
Ferrita Sweden AB Particle filter id.
Box 173 "DPX 8563"
SE-731 24 Koéping
Tel +46 221 180 70
Engelhard Corporation DPX Gen2 IV Id. "DPX 8563" - 400 A 2/99
Engelhard Corporation DPX1 I1d. "DPX 8585" - 147 A 10/00
Engelhard Corporation DPX2 Catalytic converter id.
"DPX 8585” - 147 A 11/00
\ Particle filter id.
"CCX 8586"
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Approvals/Numbers

* 4 Suppliers

* 13 Retrofit Kits

* 5200 Units Sold

» Power Range 25 — 450 kW
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Experiences (1)

*Die

No Major Problems
but
* Select Ultra Low Sulphur Fuel
Consider Temperaturefor Regeneration
* Maintain the Engine
* Service of the Equipment
* Measure Back Pressure
sel Engineswith ECU Might Cause Prob
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Experiences (2)

" The Positive Aspects’

- Chassis Dynamometer Testing
- The Use of Reference Engines/Vehicles
- Check of Individual Vehicles
- Clean Exhaust Tail Pipe
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Experiences (3)

"Recommendations’

Introduce” In-use” Compliance Testing
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" Next Step”

» Off —Road Applications

* EGR —system (for NO, reduction)
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System for Exhaust Gas Recirculation
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Typical Emission Levels (gr/kWh)

Ultra Low Sulphur, CRT + EGR

CO HC NO, Part.
ETC Test Cycle 01 02 35 001
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ETC - European Transient Cycle
Engine test cycle
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Thankyou for your atten

tion
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