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Effect of Diesel Particulate Filter System for
Reducing Exhaust Pollutants from Diesel Vehicle

Division of Air Preservation

Jong-Wook Choi, Ho-Gyun Ryun, Who-Kyung Park,
Chung-Eun Lee, Byung-Tae Yoo

= Abstract =

The diesel particulate [ilter(DPF) system was adopted to reduce exhaust emission
pollutants from the diesel vehicle of wastes collection by Seoul metropolitan. The forty five
vehicles randomly selected from total diesel vehicles attached DPF systemn and the
concentrations of black smoke. CO. NOyx, CO; and Os; were analyzed to evaluate the
efficiency of DPF system by testing exhaust emission before and after DPF system. The
concentration of black smoke before and after DPF system ranged from 1% to 31% and
from 0% to 4%, respectively. The DPF system in diesel vehicle was shown a good
performance for reducing black smoke with 92% average reduction rate. That of CO before
DPF system ranged from 140ppm to 638ppm and the reduction rate started to incresse
from above 250ppm at 2000rpm and 370ppm at 3500rpm., respectively. Its average reduction
rates at 2000rpm and 3500rpm were 26% and 15%. respectively. That of NOx before DPF
system ranged from 105ppm to 490ppm and reduction rate increased from above 270ppm
with 9% average reduction rate at 2000rpm. but NOx concentration after DPF system
adversely increased at 3500rpm with 3% average increasing rate. That of COs after DPF
system was higher than before DPF system and its average increasing rates were 3% and
5% at 2000rpm and 3500rpm, respectively and that of Oy did not vary with before and after
DFP system.
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Fig. 1. Status of vehicles registered in Seoul and Korea

Agate] AAME F ARAEAT A se HE
e of 1/40] BIAT 24 B wiEL AA AFA
HjEs e 2o 2 % A e 7HE i}%h’ﬂ Ll

r i

A dad 989 o 99.8%% H0, CO% S0,

=
®
s
o,
o
|t
i=3
gt
b
[ﬂ{ﬂ
o
¢
B
= el
)
o)
EN
t_}_:
oL
a

0,NH, H.0
gi2) ci7lute

Fig. 2. Substance in the exhaust from diesel engine
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Fig. 3. Operating schematic of DPF system
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Table 1. Result of measurement of black smoke before
and after DPF system

No. of Concentration of balack smoke(%)
measurement | Before l After | reduction rate
1 1 0 100%
2 2 0 100%
3 2 0 100%
4 3 0 100%
5 4 0 100%
6 4 1 5%
T 5 1 80%
8 ) 0 100%
9 3 0 100%
10 6 0 100%
11 7 4 43%
12 8 1 88%
13 8 1 88%
14 3 0 100%
15 3 0 100%
16 9 i} 89%
17 10 1 90%
18 10 0 100%
19 10 1 90%
20 13 0 100%
21 13 0 100%
22 14 0 100%
23 15 2 87%
24 16 1 94%
25 17 2 88%
26 17 1 942
27 18 1 94%
28 20 4 80%
29 24 0 100%
30 31 2 94%
31 20 0 100%
32 17 1 94%
33 19 0 100%
34 19 1 95%
35 5 1 80%
36 22 1 95%
37 26 2 92%
38 24 1 96%
39 16 0 100%
40 22 2 91%
41 13 1 92%
42 12 0 100%
43 18 1 94%
44 19 3 34%
45 20 1 95%
Mean b 0.6 92%
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Table 2. Result of measurement of CO before and after DPF system

No. of Concentration of CO(ppm)-2000rpm Concentration of CO(ppm)-3500rpm
measurement | pofore After reduction rate Before |  After | reduction rate
1 140 59 58% 158 160 -1%
2 157 173 -10% 162 160 1%
3 163 121 26% 170 195 -15%
4 168 190 -13% 173 163 6%
5 175 143 18% 178 176 1%
6 175 130 26% 185 193 -4%
7 180 167 7% 192 214 =11%
3 180 198 -10% 201 192 4%
9 180 133 26% 203 199 2%
10 188 204 -9% 217 254 -17%
11 193 143 26% 248 211 15%
12 198 193 3% 201 295 -13%
13 199 187 6% 261 272 -4%
14 199 150 25% 309 314 -2%
15 200 217 -9% 314 285 9%
16 201 149 26% 314 285 9%
i 215 95 56% 318 297 T%
18 215 159 26% 331 281 15%
19 216 271 -25% 334 319 4%
20 229 169 26% 360 355 1%
21 237 241 2% 367 370 -1%
22 237 175 26% 387 319 18%
23 250 240 4% 389 331 15%
24 250 185 26% 392 296 24%
25 252 174 31% 397 364 8%
26 260 192 26% 408 222 46%
27 261 224 1424 412 363 12%
28 274 203 26% 419 356 15%
29 281 255 9% 421 358 15%
30 294 218 26% 429 390 9%
31 302 231 24% 429 317 26%
32 321 238 26% 434 232 47%
33 322 174 46% 436 364 17%
34 322 268 17% 436 392 102
35 365 143 61% 448 381 15%
36 365 211 42% 458 389 15%
7 378 202 47% 460 391 15%
38 401 247 38% 473 295 38%
39 413 239 42% 436 413 15%
40 413 128 69% 490 437 11%
41 443 163 63% 494 420 15%
42 453 222 51% 521 443 15%
43 a07 463 9% 536 495 8%
44 528 411 22% 614 311 49%
45 568 519 9% 638 366 43%
Mean 277 205 20% 361 307 15%
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Table 3. Result of measurement of NOy before and after DPF system

Concentration of NOx(ppm)-2000rpm

Concentration of NOx(ppm)ASSOOriam

No. of
measurement | Before After reduction rate Before After reduction rate
1 105 102 3% 191 194 2%
2 128 115 10% 199 198 1%
3 129 71 45% 199 221 -11%
4 141 151 1% 213 237 -11%
5 154 121 21% 213 215 -1%
6 155 106 32% 218 173 21%
7 158 144 9% 220 194 12%
8 160 190 -19% 226 226 0%
9 164 149 9% 238 218 8%
10 175 159 9% 248 228 8%
11 189 172 9% 250 246 2%
12 190 173 9% 255 242 5%
13 191 150 21% 258 262 -2%
14 192 236 -23% 259 221 15%
15 199 198 1% 271 295 -9%
16 208 187 9% 272 353 -30%
7 214 189 12% 273 287 -5%
18 218 199 9% 276 206 %
19 222 217 2% 281 289 -3%
20 227 207 9% 283 293 -4%
21 228 299 -2% 289 344 -19%
22 231 210 9% 289 207 4%
23 237 240 -1% 290 286 1%
24 237 251 6% 294 292 1%
29 237 285 -20% 295 381 -29%
26 237 216 9% 295 384 -30%
27 250 248 1% 295 304 -3%
28 251 304 -21% 305 314 -3%
29 251 233 7% 312 285 9%
30 Zbl 233 % 312 321 -3%
31 262 257 2% 314 267 15%
32 268 258 4% 318 314 1%
33 268 259 3% 320 366 -14%
34 270 197 27% 328 338 -3%
35 289 226 22% 33l 295 11%
36 298 223 25% 338 348 -3%
37 305 278 9% 344 386 -12%
38 309 292 6% 347 357 3%
39 309 282 9% 358 443 -24%
40 363 321 12% 395 407 -3%
41 368 318 14% 428 441 -3%
42 372 284 24% 445 512 -15%
43 376 329 13% 458 472 -3%
44 398 310 22% 70 70 0%
45 421 290 31% 490 456 7%
Mean 240 218 9% 300 309 -3%
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Talbe 4. Result of measurement of CO, before and after DPF system

No. of | Concentration of COz(ppm)-2000rpm Concentration of COs(ppm)-3500rpm
measurement | Before After reduction rate Before After reduction rate
1 I 0.4 0.4 0% 0.4 0.4 0%
2 Lo 1.6 -45% 1 2.8 -05%
3 133 1.1 15% 1.7 1.7 0%
4 1.i5 1.3 13% 1.8 2.1 -17%
5 1.6 1.7 6% 1.8 1.9 6%
6 1.6 1.2 25% 1.8 2.0 -11%
7 1.6 1.5 6% 1.8 1.8 0%
8 1.6 1.9 -19% 1.8 L9 6%
9 1.6 0.9 44% 1.8 1.9 6%
10 1.7 2.0 -18% 1:9 2.1 -11%
il 1 1.4 18% 1.9 1.4 26%
12 1.7 Il 35% 1.9 L5 21%
13 1.8 1.7 6% 1.9 1.9 0%
14 1.8 4.0 -122% 1.9 1.8 5%
15 1.8 353 -83% 1:9 2.0 -5%
16 1.9 2.0 -5% 1.9 1.5 5%
17 1.9 25l -11% 1.:9 2u2 -16%
18 1.9 2.0 -5% 1.9 1.8 5%
19 1.9 3.1 -63% 2.0 1.9 5%
20 2.0 1.6 20% 2.0 2.5 -25%
21 2 2.0 5% 2.0 2.1 -5%
22 21 25 -19% 2.0 2.0 0%
23 2 22 0% 2.0 2.1 -5%
24 2.2 2.4 -9% 2.0 1.8 10%
25 272 2.4 -9% 21 | -48%
26 2.2 2.4 -9% 2.2 1.7 23%
27 2.3 1.8 22% 2:2 2.3 -5%
28 253 2.3 0% Py 1.8 22%
29 23 2.6 -13% 2:5 1.9 24%
30 2.4 2.6 -8% 2.1 3.6 -33%
31 2.4 2:3 4% 3 3.3 -6%
32 2.6 2.4 4% 32 4.2 -31%
33 2.5 2:5 0% 3.2 3.6 -13%
34 20 2.1 16% 3.2 3.6 -13%
35 2.5 3.4 -36% 34 3.8 -12%
36 2.6 3.0 -15% 3.4 3.7 -9%
37 2.7 2.1 22% 3.4 4.0 -18%
38 20 2.5 7% 3.4 4.6 -35%
39 2.7 2.8 7% 35 3.6 -3%
40 3.1 3.0 3% 3.6 3.8 6%
41 SpH 37 -16% 3.7 3.4 8%
42 343 3.8 -15% 3.7 3.7 0%
43 3.6 2.0 31% 3.7 3.6 3%
44 3.8 3.7 3% 3.8 3.3 11%
45 3.9 3.4 13% 4.1 3.0 27%

Mean 2.2 23 -3% 2.4 2.6 -0%
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Table 5. Result of measurement of O» before and after DFP system

Concentration of Oz(ppm)-2000rpm

Concentration of Oz(ppm)-3500rpm

No. of
measurement  Befgre After reduction rate Before After reduction rate

1 15.7 16.4 4% 15.4 16.9 -10%
2 15.8 15.9 -1% 15.9 16.4 -3%
3 16.1 17.6 9% 15.9 16.0 -1%
4 16.5 15.8 4% 15.9 16.1 -1%
3 16.6 15.9 4% 15.9 16.5 4%
6 16.7 16.9 -1% 16.1 15.8 2%
7 17.4 18.2 5% 16.2 16.1 1%
8 17.4 it 2% 16.3 15.8 3%
9 17.4 17.7 2% 16.3 16.0 2%
10 17.5 17.7 -1% 16.3 14.7 10%
11 17.5 18.1 -3% 16.4 15.6 2%
12 17.5 16.4 6% 16.6 15:5 8%
13 17.5 17.0 3% 16.6 16.1 3%
14 17.6 17.6 0% 16.6 16.1 3%
15 TS 17.4 2% 16.8 16.5 2%
16 17 17.8 -1% 1.3 16.1 7%
17 17.8 17.8 (% 17.6 18.4 -5%
18 17.8 17.4 2% 17.9 18.6 -4%
19 17.9 18.6 -4% 18.0 18.8 -4%
20 17.9 18.0 -1% 18.1 17.9 1%
21 17.9 Lt 1% 18.2 18.3 -1%
22 17.9 17.7 1% 18.2 17.6 3%
23 18.0 175 2% 18.2 18.1 1%
24 18.1 18.2 -1% 18.2 18.2 0%
25 18.1 17.5 6% 18.3 16.9 8%
26 18.3 18.2 1% 18.3 18.4 -1%
27 18.3 18.1 1% 18.4 18.4 0%
28 18.3 18.8 -3% 18.4 18.4 0%
29 18.4 18.2 1% 18.4 18.4 2%
30 18.4 16.7 9% 18.4 18.2 1%
31 18.5 18.7 -1% 18.4 18.7 =0
32 18.5 15.5 16% 18.5 18.2 2%
33 18.5 16.5 11% 18.5 19.1 -3%
34 18.7 18.4 2% 185 19.0 B
35 18.7 18.4 2% 18.5 18.4 1%
36 18.8 19:2 2% 18.5 18.2 2%
7 18.8 19.4 -3% 18.5 18.5 0%
38 18.8 19.0 -1% 18.5 18.5 0%
39 18.8 18.4 2% 18.5 18.5 0%
40 18.9 18.8 1% 18,5 18.6 -1%
41 18.9 19.8 ~5% 18.6 18.2 2%
42 19.0 19.3 -2% 18.6 18.4 1%
43 19.3 19.5 -1% 18.6 18.5 1%
44 19.5 18.8 4% 18.8 17.3 8%
45 20.4 20.4 0% 20,4 20.4 0%
Mean 18.0 17.9 0% 17.7 Lt.5 1%
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