Cambustion Application Note  DPG 001

Soot load vs DP characteristic measurement on the D PG

= CAMBUSTION *

Introduction

This application note covers the measurement optassure drop over a DPF part as it becomes
progressively loaded from clean.

Summary/ typical data

The procedure (described in detail below) can mensarised as:

1. Stabilise airflows/ warmup fuel nozzle
Light burner and warm DPF under test without soot
Hold DPF at temperature until operator is readyzimo weight
Weigh DPF
Relight burner and warm DPF back up
Switch to soot loading condition and load for présed period
Switch to no soot condition and hold DPF at tempeeafor weighing
Weigh DPF
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The diagram below shows a typical characteristiclie DPF pressure drop plotted vs time.
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The pressure drop data may be plotted againsicadteither assuming that the load rate is cohstan
over the loading period, or using the measured Adat values during the load). Typical data for this
is shown below.

Diagrams show the ‘pore filling’ and ‘cake formatigphases which are typical of loading of clean
DPF parts. The data corresponds to 4 tests orathe part, tested twice on 2 different DPG systems.
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Automatic Test report

The DPG system generates a summary report of aated loading test (among other standard tests).
The report is a .pdf file and an example is shogloww.
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Detailed procedure

Fresh parts should be conditioned in the oven @®%or one hour before testing, or put through a
DPG regeneration cycle.

Ensure part orientation is correct in the Filtesflidousing.

For measurements at a given desired load, the DB@Edbe set to load to a mass 10% higher to
ensure there is enough mass on the part givenbilitsian the loading rate. This is most accurately
achieved by setting the DPG to terminate the loathe AVL measurements (see below).

The test Filter can should have an inlet face tloeouple fitted which should be connected to DPF 1
input.
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Empty backpressure should be assessed from celccBoditions before the burner is lit. Note that
measurements during warm up are not reliable dtigetextremely rapid variation of backpressure
with tiny quantities of soot during the pore filljiphase.

Schedule

£iSchedule editor == X]
Ablaufprogramm |[ Modus Dauer DFF sirom | DPF Tem... | Abschiuss dislog
103 soot load Sabilize 0020.00 T 250 Bk i ik e i e
2g AWL Check __Warmup cold stant 00:20:00 250 240
Cal 2ry & 3ny 3 warmup base fuel 000500 250 240 Rieady for Clean Weight
dp characteristic load 159 % Weigh 000000 0 0 Start YWsight
DPF eff W -2 LeakCheck 00:00:00 B0 0 Pause to cure DMC leak - Continue wh.
Regen warmup base fuel 00:05:00 250 240
Fegen cool dawn __10g perhour load 01:40:00 250 240 Loaded weight
Short efficiency S warmup base fuel 00:0001 250 240 waiting for loaded weighing
test flow 3 Waigh 000000 0 0 Loaded Waight
variahle soatlnad Standby 00:00:00 1} 0
warm up
Weighed Efficiency
Report speciication Default | i race rack |
erch DF correction Mass [g] | Enable| DpMin | DpMax | Enable| Effiin | Effat
¥ To ek pa) [i0135 (P2 [ (Wl [Mui) [~ ) (hul)
Loaded Weight = Sl Pkl 12 I (Wull (i 7 )
Reference o DFF: & In ¢ Ot *
IV minus
StartWeight =| || ¥ Toreterence temperature ('C) 240
et T/C |DPF 1 Temperatur >
¥ DPF Druckabfal
o Ll P Torelerence fom(kam]  [250
FF
Filterwirkungsgrad
I Flow sweep
Gesamtdauer 02:30:01 oK ?[ Abbruch x
Ziel RuBbeladung () 13.2

DPF temperature control should be from a DPF ifale¢ thermocouple connected to the DPF 1 input.
Dp correction should be set up for

1. to reference pressure of 1013.25 referenced toIDPF

2. to reference temperature 240°C using T/C DPF 1 Eeatpre (filter inlet face)

3. to reference flow 250 kg/h
Schedule should be configured with

1. DPF flow 250 kg/h

2. DPF temperature 240°C

Acceptance limits should be set up at 2g (for gitlieg) and target soot load and any other powfts
interest. Limits on the dp may be set at thesegired.

Report specification set up for (Loaded weightartsiveight), including DPF backpressure graph.
Phases to include:

1. Stabilise mode for 20 minutes or until fuel nozdmperature reaches 50°C.

£ Automatische Moduseingabe =3
Ausgendhiter Stabil =
fsgepitler,  [Stanilse o
Modus abschiuss tigger. Disses hebt die vorsingestlte Dauer auf Uberwachingssystern
Hame | Weit | Einheiten |
Primarer Luftstrom 18,940 kadhr IV Einschalten ™ Einschaken
Sekundirer Luftstrom 155,040 kathe
Temperatur des primdren Luftstioms 70 o TriggerHiveau G Probenahmezeit Anfngiche
Temperatur sekundarer Luftstrom 500 C SllHonore, wor Filer (s) Piobenahmezeit
Kiaftstoffstiom 0000 kol 50 i Berechnungen nach Filer
Wertil fiir T etisrstram einschalten T - Analoge Eingénge 20000
Abgasentnahmevenil gfinen False I~ Setattest - Digitale Eingéinge
Envartete Ruberzeugungsiate 0 /e o Temperatur
Trigger-Richtung - Analoge Ausgsnge
Lognterval i = 5 - Digitale Ausgéinge
Fallend - Regler
DFF strom ] 184624 f Steigend
Triggersignal 4 =
DPF Temperatur 50 ¥-9% Dtemperatur der Diise (C)
gt B oooo00 = i Ry Total moritoring duration  0{00:00:00)
I Einschalien
Dialog-Typ
o sbbnch JC Beschreibun

2. Warm up 20 minutes or until burner body achieve®z4A&Jpstream AVL measurements
should be performed in this phase to confirm naificant generation of particulate in the
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clean phases.

3. Warm up 5 minutes at the standard flow conditi@asitinued until operator is ready to weigh
part

4. Weigh and measure temperature of part.

5. Warm up 5 minutes
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6. Load at 10 g/hr.
Recommended procedure to ensure desired load: maxishuration corresponding to 150%
of desired soot mass. Terminate on AVL Soot Ma$d6% of desired soot mass.
Monitoring system should be set up for samplingradt 100s delay for the duration of the
load, upstream and downstream, with a repeat iatefv180s.

7. Warm up until operator is ready to weigh part
8. Weigh and measure temperature of part.

Criteria for Valid Test
Weighed (corrected) mass achieved should be dt96&s of desired soot mass.
DPF temperature at weighing should be at least00°

Soot concentration in the first warm up phase memsent should not exceed 2md/mthis
corresponds to less than 0.01g deposited soot.

Flow rate during the test should not fall below 96#the desired flow.
No hardware failures should occur during the test.
DPF efficiency should reach at least 99% (part ifipdiomits may be tighter than this).
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