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PUrpose

Develop standard test procedures for
determining the oxidation rates for seot In a
DPE.

o This Information Is crucial to develop engine
control strategies for DPE regeneration.

o [lhere Is a need to create an Industry standarad
procedure between manufacturers, suppliers
and research groups.



Approach

«Capture the soot from a range ofi engine
conditions and measure the oxidation rates
within the filter.

o Synthetic soot does not capture the inherent
complexity off actual engine particulates,
especially withi regarnds te exidation. Engine
lests are reguired.

o A slipstream/mini-core approachl retains
expernmental fiexibility.



Methoed Development

“White” paper proposal to develop and test the
proposed protocols from the CLEERS DPF
focus group.

o |nitial paper created by a small werking group:

Dick Blint (GIM)

Alex Yezerets (Cummins)
Houshun Zhang| (DDC)
George Muntean (PNNIL)
Mansour Maseudi (Delphr)
Chris Rutiand (U eff Wisc)

o Reviewed/endorsed by the full subteam

o Specliic details and pretecols are still being
discussed and refined



IAstrumentation Requirements

Engine Dynometer Capability.

Exhaust fixtures for mini-filter or core

Gas analyzers

Pressure Drop measurement

Smoke meter, ELPI, TEOM, SMPS

Eull dilttion tUnnel

Micro dilttion tunnel

TThermoegraphy.

IN-SitU SEOH Mass measurement /. estimation



So0t Measurement

* Estimation procedure will likely ne reguired
as no accurate technigue: is:publicly
available to measure In-Situ Soot mass

* Develop a correlation between the smoke
Aumber and DPE weights, with all
Weighing dene at temperatures above 150
C to aveld Issues with water adsorption.

* Improve correlation betwWeen| pressure
drop and soet leading



General Specifications

Passive regeneration schemes only (no burner systems,
resistance heaters, microwave regenerator are to be tested at this
stage) Note: the temperature ranges in this proposal DO cover the
ranges experienced inmany active schemes and implicitly cover
active regeneration strategies invelving exhaust temperature
management.

Measurements made on degreened & preconditioned moenaolith
core sample having 1:3 aspect ratio.

Preconditioning procedure will be such that seot capacity has
peen stabilized to be representative ofi “normal eperation™leading
(e.g. continueus HD er LD certification cyecling)

01-Inch-diameter thermoceuples mstallediin gas; stieam: at core
inlet and eutiet and ene in contact with the wall efi a central
channel at the catalyst midpeint

Tihe primary focus of the test matnix runs is on the cake regime.
Thus, runitimes need enly be leng enough te assure this regime
dominates.



Procedure

Degreening — {under review, looking at DECSE procedure as a
staring point;

Establish baseline, clean trap delta P measurements

Calibrate smoke measurements with: soot loading . Use smoke
measurements during test matrix runs.

o Run at all baseline engine eperating modes defined in test maitrix

o Measure smoke and change In DPE weight over specified run
time (methed to be determined)

o Calibrate smoeke correlation o) seot prediction with weight
measurement

o Measurements of NO, NO;, H, €O, €05, O, and total
nydrecanaens at the reactor exit cellected at Isample/s foran
empLy. reactor (no core sample present)



Procedure

Run test matrix
e Run time: two hours

 Measurements: For slow cycles, measurements of NO,

NO;, H,, CO, CO,, O,, N,O; and total hydrocarbons at the
reactor exit collected at 1 sample/s

Engine-ofif oxidation runs

o Alfter a soet leading run, divert alllengine exhaust away: from
filter. Then run temperature anadflowrate: controlled flew
through filter fier specified run time: (tbd). Measure pressure
drop as a function of time durng oxidatien Precess.

o Goallis 1o have oxidation enly under controlled conditions



Approach - slipstream

Pressure
and
Temperature

Particulate
Measurement
System

* smoke

* SMPS

* ELPI




Slipstream

Slipstream/mini-core approach has been used torgood
effect on several PNNL catalyst projects

= \ersatile
= Quick
= Cost Effective

= Proven and accepted concept

Sample

= Mini filter or cered sample, available in 1 and 3'inch diameter

Bypass valve/heating element

= allews controllof space velocity andl gas temperature

IR Windoews' gives data on| temperature. distrputions



Jfest Matrnx

Figure 1. Baseline engine test modes Figure 2: Temperature and flow rate perturbations
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Trest Matrix (notes)

B = baseline
e Engine mode 1: Max load, rated speed
Engine mode 2: 25% max load, max speed

Engine mode 3: Idle
See Figures 1 and 2

++- gas mix 1 = double NO2 concentration from baseline
gas mix 2 = increase O2 by 2%, from baseline
gas mix 3 = double NO2 from| baseline and increase O2 by 2%

it Tlemperature and flow: rate D definitions:
flemperature:  50°C
Elow! rate: 15% of haseline
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