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Influence of Driving Pattem on Regeneration Performance of
Continuously Regenerating Diesel Particulate Filter
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Abstract

This paper is to investigate the influence of driving patterns of slow and high speed vehicles on the
performance of continuously regenerating diesel particulate filter(DPF) system matched with operating
conditions in field application. The DPF performance test for field application was carried out for two
identical DPFs installed to slow and high speed vehicles. A slow speed vehicle was selected among
local buses which have driving patterns to repeat running and stop frequently, while a high speed
vehicle was prepared to have long route of high speed over 60km/h like inter-city buses. In this test,
the regeneration performance on the DPF of slow speed vehicle deteriorated because of high soot load
index(SLI) in spite of same balance point temperature(BPT) distribution for high speed vehicle. The
DPF of slow speed vehicle melted in the end because the rapid increase of back pressure caused high
temperature over 1200C in the ceramic wall of DPF. The PM components like ash collected to the
filter in the DPF were analyzed in order to investigate the cause of the defect and provide an
operation performance of DPF system. In the result of the analysis, high levels of lubrication oil
ash(Ca, Mg, P, Zn) were detected.
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Table 1 Specification of the DPF
Item DOC CSF
Material Cordierite Cordierite
Cell density 62 cell/cm’ 31 cell/cm’
Diameter 266.7 mm 266.7 mm
Length 76.2 mm 304.8 mm
Volume 4,255 cc 17,019 cc
Table 2 Specification of the test engine
Item Spec. Item Spec.
Displacement | 11,149 cc | SOmPression 165
ratio
- . ’ 235 / 2,200
Charge air NA Max. Power (KW/rpm)
No. of cylinder 6 Inline Max. Torque tﬁiﬁﬁl’)ﬁ?
Fuel Bosch 130 x 140
Injection PS3000 Bore x Stroke (mm)
Manufacturin 2001 Emission Furo-2
g Year level
? #
DOC CSF

Fig. 1 Configuration of the DPF system
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Table 3 Specification of vehicle data monitoring
system

Model ACT-B OBD Unit

Power input DC 7~24 V

Boost pressure-temperature | Pressure 70~270 abs.kPa
sensor Temperature -40~130C

Engine RPM sensor Magnetic type

Vehicle speed sensor GPS sensor type

3 channel Temperature K-type thermocouple

sensor 0~1000 C
1 channel back pressure Diaphragm type
sensor 0~1 bar

Temp. & Press.
Sensor

1 ]
Data Controller
measuring Sys.

Fig. 2 Configuration of vehicle data monitoring

system
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Table 4 Specification of energy dispersive X-ray
spectroscopy

Model INCAEnergy EDS]

Energy Resolving Power 1000~10000 cps

Detection Atom Be(4)~U(92)

Detection Limit 0.15%

Filter Cutting

.ﬂ ® And PM Sampling

PM sample mixing

Carbon tape

Attaching PM Sample to Carbon tape

And Carbon Coating
Carbon Coater

Carbon tape
[—————]

EDX -

- 1

Spectroscopic |::>f_.

pnnéﬂrsgrp s
i_. .

Qualitative Analysis

Fig. 3 Schematic of the PM sampling and analysis

100

—H—High Speed Vehicle
80 | on =

—— Low Speed Vehicle
60 |

Percent operation(%)

20

100 150 200 250 300 350 400
Temperature(C)

Fig. 4 Daily distribution rate of exhaust temperature
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. 6 Soot Loading index of low speed vehicle
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Table 5 Element of PM deposited on the catalyst

Item Mg P S Ca K | Zn
%.wt
Jtest(5,000km) 32 | 24 | 46 | 91 | 24 | 22
Item Al Si Cl Fe OorC
%.wt
Jtest(5.000km) 109 |1 191 | 19 | 20.7 235
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Fig. 10 Daily average back pressure trend of high speed

(a) Front section

(b) Rear section

Fig. 11 View of front & rear section of filter
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