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Introduction

Objective - Develop a Level || PM control device which provides > 50% PM reduction along with > 60% HC and CO
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Development of Partial Filter Technology for HDD Retrofit

Authors: Todd Jacobs, Sougato Chatterjee, Ray Conway, and Andy Walker.

reductions for retrofit on existing diesel powered vehicles running on LSD and ULSD fuels.

Modular Design, CRT® System
configuration
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Flow Thru Substrate
replaces typical DPF

- Emitec PM Filter Cat

System Concept

The Emitec substrate forces the
exhaust through a metal fleece
material that captures a portion
of the soot which is continuously
oxidized by the NOZ2 created by
the pre-catalyst.

Emitec PM Filter Cat Substrate

1923 Mack Trash Hauler, Vertical Mownt
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PM Filter Cat in CRT" System Configuration

Emission testing conducted at SwRI

and Environment Canada on 3 engines:

« 1998 Caterpillar 3126, 250hp
= 1991 Cummins N14, 350hp
+ 1989 Cummins 6CTAB.3, 240hp

Field trials conducted in CA on trash
haulers using ULSD (< 15ppm S)

= 1989 and 1993 Mack E7, 300hp
= 1891 Volvo TO73, 250hp
+ 1989 Caterpillar 3208T, 250hp

PM Emissions with Level Il System
US FTP an LILSD
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CA Sanitation Truck Field Trial with ULSD

1893 Mack
Foll-alf

1980 and 1893 Mack ET Dual Filters |n Sarles

Peak On-Road Fressure

1992 Mack ET Trash Hauler, ULSD
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Emissions Reductions
US FTP an ULSD
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Exhaust Temperature Profile
1863 Mack ET 300hp ULSD
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Emissions Reductions
UL FTP on LSD {< 350ppm 5)
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Peak On-Road Back Pressure
1989 Mack ET Trash Truck, ULSD
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Field trial in Philadelphia on
school bus with LSD (< 350ppm 5)

= 2001 International
DT486, 190hp

Philadelphia School Bus Field Trial with LSD
2001 International DT466 190hp

Catalyst  Filtar

Peak On-Road Back Pressure
2001 International DTAGE6 190kp, LSO
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Back Pressure Comparison
126 with Dual Filters va. Ca.3 with Singla Filier
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Level Il PM reduction devices bridge the gap between Level | (25%) and Level | (B5%)

= Enablas highar PM reductions on older dirtier engines comparad 1o just a DOC
= Toleran! to engine upse! conditkansg and wear and tear doe 1o enging ageng.

Substrate pockets hold a certain amount of PM, while the rast of the adhaust bypasses the systam withouwl a significan! increase in back pressura
The scol in the pockets s continuously combusted by passive NOZ regeneralion. Emission testing results show that greater than 50% PM reductan
is achisved using a single fiter running on bath ULSE0 and L3S0 fuels, Dud fifers provice greatar than 70% PR reduction. Simgle filer recuces

back-prassura whan compared to dual fllers in saras,

Emission testing results show that = 50% PM reduction s achleved using a single filter running on both

ULSD and LSD fuels. Dual filters provide greater than T0%% PM reduction.
£ Smgle filter recuces back prassure when compared 10 dud fillers in series
Filter is adaptable 1o a wide range of engines

Future work includes:

- Revised filter design to further reduce back pressure while increasing PM trappang efficiency
« Chassis dynamometer testing of Level |1 systems current involved in field frial
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