Cambustion Application Note  DPG 002

DPF efficiency measurement on the DPG

* CAMBUSTION®

Introduction

When a DPF is completely clean (for instance follmwegeneration), the penetration of soot through
the DPF is significantly higher than when it ighlily loaded. It can be important to charactetige t
increase in soot filtration efficiency with soottbtor a given part. If a part becomes damaged, the
filtration of soot may also be impaired and it ¢enuseful to define a ‘pass/fail’ criterion whicaincbe
based on soot filtration efficiency at a given sloaid. This application note discusses these.

The Efficiency % may be defined as:

17 =100%( 1-(Inlet —Outlet )/Inlet )

(wherelnlet is aerosol measurement at DPF inlet @utlet is aerosol measurement at DPF outlet)
Penetration% is 100- efficiency %

A suitable aerosol measurement instrument (eg ABIS)Imeasuring up and downstream of a DPF can
be used in conjunction with the loading test (diésct in dpg001v01) to determine the change in
trapping efficiency of a part as it becomes loaded.

The stability of the soot generation rate from lbener means that a single instrument may be used t
monitor the downstream soot — occasionally checltiegupstream soot rate.

Typical characteristics for efficiency in terms of soot mass and particle number are shown in

Figure 1. For Light duty DPFs (between 3 and <4 litolume), the efficiency is >99% for 0.5¢g total
soot load. For this reason, it may be conveniemetluce the soot loading rate at the start of (egd
from the standard setpoint of ~10g/hr to ~2 g/hr).

The ‘high transmission’ phase of the load is as#ed with the ‘pore filling’ load phase (see
application note DPG 001 for details)

100 +
95 -
- = - Particle Number Efficiency
90 +
—+— Mass Efficiency (Smokemeter)
xR
T 85
c
2
2
m 80 |
f
75 4
4
70
§
3
65 + | ; ; | | | | | | \
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

soot load g

Figure 1 Efficiency of (undamaged) DPF vs sootload measured with AVL415 (mass) and CPC TSI 3022
(number)
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Figure 2 shows the ‘penetration’ for two differdittiers from clean during identical ‘efficiency’ $&s
using the AVL415.

Penetration vs Corrected Soot Mass (2g/hr load) for 2 different DPF types
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Figure 2 Comparative loads for two different substrates

The Appendix shows a standard report from an efficy measurement soot load, together with
penetration vs soot load calculated from the datafi
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Appendix
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DPG Test Report

Test information

Test date 25-Jan-2008 14:28:44
Part type 248L
Serial number sample 1-2
Operator RB
Test nig number 1
Schedule DPF efficiency 240C
Status

Individual weighing results

Unloaded weight 1658 8

loaded Weight 16786
Weighing summary

Target soot mass (g) 21.0

Corrected soot mass (g) 19.8 Il
Comments

Pre test comments: 1-2 loaded to ~ 8g/litre
Post test comments: test complete

Terminal values

Terminal backpressure (mbar) 1108
Terminal efficiency (%) 1000

Alarms and warnings
Start time End time Code Alarm Source Violation

Soot loading DP profile

B /
z- J,M”H
€

e
= el
5 o] e
: e
- P
= et
& e
ars e
e
-
P -/
1] & 0 15 0 2%
Mass (@)

Page 3 0of 4



Cambustion DPG 0022 DPF efficiency measurement

Page 2 of 2

Soot loading efficiency profile
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Modes used
Soot . . . .
" 1 air 2 air 1air 2air Fuel DPF DPF
nMaon?l: I[Z;t;ratlon ?;?:s flow flow temp temp Exhaust flow flow temp
(kgls) (ka/hr)  (kg/hr) (C) (C) (ka/hr)  (kg/hr) (C)

Stabilise 60 0 178 155.04 50 50 false 0 250 50
warmup 600 0 178 155.04 50 50 false 1.065 250 240
base fuel
Weigh 0 0 0 0 0 0 false 0 0 0
warmup 300 0 178 155.04 50 50 false 1.065 250 240
base fuel
2g per 1800 2 M7 155.04 50 50 false 1.064 250 240
hour load
10g per 7200 10 9.93 155.04 50 50 false 1.065 250 240
hour load
warmup 0 0 178 155.04 50 50 false 1.065 250 240
base fuel
Weigh 0 0 0 0 0 0 false 0 0 0
Standby 0 0 0 0 0 0 false 0 0 0
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