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Abstract : The combustion purpose of diesel engine is to reduce the emission of green gas and to produce high

output. Generally, the regulation matter of emission gas is largely diveded by 'THC', 'NOX',

'CO" and 'PM.

Among those matters, the most problem is to disgorge into PM', the character of diesel combustion. Diesel PM

can be controlled using Diesel Particulate Filter, which can effectively reduce the level of soot emissions to

ambient background levels. NO, generated by the DOC is used to combust the carbon collected in the DPF at

low temperature. To certificate DPF device that is suitable to domestic circumstances, it is necessary to exactly

evaluate the DPF devices according to the regulation of DPF certificate test procedure for retrofit. To do carry out

the above-mentioned description the understanding of that regulation like the standard of PM reduction 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 was showed.
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Table 1 Objective of air quality improvement in

the capital region

Pollutant
concentration | 20V1year(seoul) | 2014year(seoul)
PM10 65 ‘ug/m3 40 ﬂg/m’
NO2 37 ppb 22 ppb
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Fig. 1 NO-Light-off temperature of DPF catalyst
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Table 2 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
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Fig. 3 Heavy-duty Diesel engine and DPF

Table 3 Specification of the test engine

Item Spec. Item Spec.
Displacement | 8,505 cc CR 16.5
Charge air TCI Pl(\)/lvf/lgf 5’71500%%
NO. of Cyl 4 Inline | Max.Torque Ii?ggoggl’/
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Table 4 Dynamometer  operation schedule on

Seoul-10 cycle

No. Sﬁgeg(i?"z) Load Rate(%) TE;QE$1%1 )

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

AL B JAeETHE Rakge] GFL

gol| womg JBAHFE 402 AAH A
AX Hatees 34 F7HAYI= FHoE AP
ATt

322 HiE7ta 4

Zu) g 2AAA YL DPF Azte] @ HEA7
18 AL ARstres A A4 A - 79
AeE54 9 AvE vasia, 4Ad=dst 7ks
dEde Addee FHUIHAAF JdF mE
 ETCEER AN

ME7ks Ade PPM @92 A9 wE7te
TEE FUIRE, 5, dWEY & 1T EC-

Regulation®]l we} A A 3194t

ED: “ | I

c
=
¢
{
!

NMN(rated), %
z
=]

iy | !

20

1] 200 400 ] 800 1000 1200 1400 1600 1800
Time, s




100

a0 “ | ]

L

1] 00 400 600

TTimax), %

l

0C 4000 1200 14030 1800 1300

St b
fL T T AN

g“”; . 'J‘M ﬂ | Rural [ Motorway [—
(N

00 1200 1200 1400 100 1804
Time, s i

] 200 400 600

Fig. 4 Dynamometer operation schedule on ETC mode
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Fig. 5 DPF inlet temperature and back pressure
trend on Seoul-10 cycle
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Fig. 6 Torque and rpm trend on Seoul-10 cycle
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Fig. 7 Back pressure according to exhaust gas
temperature at 1200rpm
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Fig. 8 Back pressure increase to exhaust gas

temperature at 1200rpm

Table 5 Engine performance test result on Seoul-10

cycle
Row Base o | 25n | son
engine
236.90 | 237.83 | 23747
Power 235.13 (0.8) (1.2) (1.0)
Fuel
21024 | 210.67 | 210.67
consump- 209.42 : :
tion rate 0.4) (0.6) (0.6)

¥ () Reduction rate (Z2& 7]&)

Table 6 Emission test result on Seoul-10 cycle

Ro Mass of emissions (g/kWh)
v co NOx | THC PM
Base
cngine | 0792 | 8509 | 0460 | 0177
on | 0030 | 8685 | 0027 | 0021
962) | (2.1) | (94.1) | (883)
b5 | 0.018 | 8558 | 0032 | 0020
917 | (06) | (93.0) | (885)
son | 0030 | 8626 | 0041 | 0021
962) | (-14) | (91.2) | (882)
0.026 | 8.623 | 0033 | 0021
AVG. ey | (13) | ©27) | (883)

¥ (). Reduction rate
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Table 7 Final emission reduction efficiency test result

Engine performance
Row Fuel sumption
Power(kw) ue (cg(;lllvsl/lh)p N
Base 2342 208.5
engine
DPF 233.9(0.12) 207.84(0.31)
mass of emissions(g/kwh)
Row
CO NOx NMHC| PM
Base | 5y 8.52 0.55 | 026
engine
DPF 0.086 8.42 0.037 | 0.050
(95.9) (1.04) (93.2) | (83.1)
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