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ABSTRACT

Diesel PM can be controlled using Diesel Particulate Filter, which can effectively reduce the level of soot emissions
to ambient background levels. In the Heavy Duty Diesel area, the Continuously Regeneration trap has been widely
applied in the retrofit market. As the Special act for the improvement of air quality in the capital area, the retrofit pro-
gram for DPF to used diesel vehicle has progressed favorably and there are currently over 1,000 of these DPF in use
in retrofit applications in korea. These DPF comprise a specially formulated Diesel Oxidation Catalyst upstream of a
DPF. The NO, generated by the DOC is used to combust the carbon collected in the DPF at low temperature. To cer-
tificate DPF device that is suitable to domestic circumstances, it is necessary to evaluate exactly the DPF devices accord-
ing to the regulation of DPF certificate test procedure for retrofit(ministry of environment(MOE) announcement NO.
2005-16). To do so the understand of that regulation like the standard of PM reduction rate is needed. In this study the
test procedure including test cycle and BPT test condition was examined and also the test result for specific DPF was
analyzed. In every test like field test, PM reduction efficiency test and seoul-10 mode test, no defect could be showed.

Keywords: DPF(Diesel Particulate Filter), PM(Particulate Matter), DOC(Diesel Oxidation Catalyst), CSF(Catalyzed
Soot Filter), BPT(Balance Point Temperature)
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Table 1. Objective of improvement of air quality in the
capital region

Pollutant 2001year 2014year
concentration (seoul) (seoul)

PM10 65 pg/m’ 40 Bug/m’
NO, 37 ppb 22 ppb
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Fig. 1. Flow chart of special diesel vehicle control for emission regulation.
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Table 2. Standard of reduction rate of aftertreatment device
for retrofit

Row Reduction rate(%) Warranty period

Category 1 PM or NOx 70% or over 3 year or 160,000 km
Category 2 PM or NOx 50% or over 3 year or 80,000 km
Category 3 PM or NOx 25% or over 3 year or 80,000 km
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Fig. 2. NO-light-off temperature of DPF catalyst.
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Table 3. Specification of DPF

Classification Oxi. cat. CSF
Material Cordierite Cordierite
Cell density 400 cpsi 400 cpsi
Diameter 11.25 inch 11.25 inch
Length 3 inch 14 inch
Volume 4.89 liter 22.8 liter

Table 4. Specification of the test engine

Ttem Spec. Item Spec.
Displacement 8,505 cc CR 16.5
Charge air  TCI Max. power 275 bhp /

‘ 2,100 rpm
No. of cyl. 4 Inline Max. torque 1,085 Nm /
- 1,200 rpm
Injection Electric Unit Bore x stroke 130 mm x
Injection 160 mm
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Table 5. Dynamometer operation schedule on Seoul-10

cycle
No Engine speed Load rate Driving time
] (%) (%) (min)

1 idling 0 2
2 40 25 2
3 60 100 2
4 60 50 2

5 idling 0 2
6 80 100 2
7 80 50 2

8 idling 0 2
9 100 100 2
10 100 50 2
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Table 6. Dynamometer operation schedule on ND-13 mode el AR A 2E ARE wday) 93k Ado)
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Fig. 3. DPF inlet Temperature and back pressure trend on Seoul-10 cycle.
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Fig. 4. Torque and rpm trend on Seoul-10 cycle.
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Korean Journal of Environmental Health, Vol. 33(1)



AR A AR B at
3) AARTE 2 s PMe| A% A4S B AES ERIYA NOx

&
t 5
.

HEH

re
El
o
k1
it
i)
_L
_\.L
o
ol

1oy
ok
=
o

o
=
o
o |
JE r-'~
T_4
o
g
2
o

Table 7. Engine performance test result on Seoul-10 cycle

Row Base engine O h 25h 50 h

23690 237.83 237.47
0.8) (1.2) (1.0)

Fuel consumption 21024  210.67 210.67
rate 2942 04) (0.6) 0.6)

#¥( ): reduction rate with DPF.

Power 235.13

() W=7 AEE
Z}:d— 7{'54 °§ 2 ;qg.i

==

g9A CO, NMHC,

Table 8. Emission test result on Seoul-10 cycle

Mass of emissions (g/kWh)

Row

co NOx NMHC PM
Base 29 8509 0.460 0.177
engine

0h 0030 (962) 8.685 (-2.1) 0.027 (94.1) 0.021 (88.3)
25h 0.018 (97.7) 8.558 (-0.6) 0.032 (93.0) 0.020 (88.5)
50 h 0.030 (96.2) 8.626 (-1.4) 0.041 (91.2) 0.021 (83.2)
AVG. 0026 (96.7) 8.623 (-1.3) 0.033 (92.7) 0.021 (88.3)

¥( ): reduction rate
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Table 9. Final emission reduction efficiency test result

Engine performance

Row Power Fuel consumption
(kw) {g/kwh)
Base engine 235.13 209.42
236.9 210.24
DPE (-0.75) (-0.39)
Mass of emissions (g/kwh)

o CO  NOx NMHC  PM

Base engine  0.792 8.509 0.460 0.177

0.032 8.310 0.031 0.030

DPF w59y (23 932  (83.D)

¥( ): Reduction rate with DPF.
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Fig. 7. DPF inlet temperature histogram of test vehicle #1, #2, #3.
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