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Abstract

Structure and working principles of PDPF used for diesel vehicles exhaust after-treatment are in-

troduced in this paper. The performances of PDPF were investigated by comparison tests, including ETC test,

full load smoke test, free acceleration smoke test and gross power test. The comparison between PDPF and non-
PDPF shows that the reduction efficiency of PM by PDPF was 57. 5% in ETC test; PDPF had little effect on filter

smoke and opacity smoke in full load smoke test; it slightly decreased the free acceleration smoke; and it almost

had no impact on engine power and economical performance. Reliability test research shows that PDPF has a

good application prospect.
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Table 1 Main technical parameters of engine for testing 22 3 R4 10 AT N BE 1 RGN 45 51 R B ML EL S A
W H EEHABH 1 000 ~3 600 r/min, H.% T 4 PDPF 144 PDPF
e SOFINS140. 435 o 1 4 AP E R 60 . W7 LA e PDPR
VR O ah B K | H P SR B R , . [N
DT y a © 5ORAF PDPF AL, B8 4R B M 2E RO, TR O
HLAR x PR (mm) 94.4 x 100
HERE (L) 2.798 A W ALK
TAER)T 15342
o M L 4G i 4
4 I 18.5:1 R3 2aEMEEKRNER
eI HE (N - m) * 285 Table 3 Test results of smoke at full load
BRI (kW) * 92 R PDPF (P 3918 ) # PDPF(SF3{H)
WSS KRR CPLL IR 4 S ik R G I A PR ] LB
(t/min) AT AECHE  sEAGURE AREOCRE
Wyl A S KA =TT DSLAI36P, it 15 42 45 0 3R G0 B 15 A BR 2 =) (FSN) (m™") (FSN) (m~1)
T A TDO4, MITSUBISHI 1 000 0.40 0.140 0.37 0.091
o 1500 0.33 0.170 0.63 0.139
v R A A T 0281001557, FHILFCA A A 5% 1 800 0.17 0.045 0.20 0.054
SE DAty . . » . .
o Tt 7 WL 7
2160 0.40 0.093 0.40 0.071
L Jmin 4 L .
VE: T RR KB 1 800 r/min Z T M R ; *~ KR &dh 5 400 0.20 0,048 0.33 0.043
HL3 600 r/minZ& {4 N 1Y B K I %
2 800 0.40 0.092 0.50 0.067
3 RBERSNR 3 200 0.67 0.101 0.50 0.076
3 600 0.40 0.101 0.50 0.091

3.1 ETC HKiSHY

X 42 3 M 2225 PDPF i 23 5l K 1 2 ¥k ETC
HET5 3L, 32 2 JE R 25 8 o 181 3 XL T ETC HE
AT 2 YR &5 R 1) B8, W] LA Y, & Fhi{s
P —E M TR, 1T RV, %% PDPF
A 4e % PDPF B, CO (HC NO, il PM 435I R F% T
73.6% \74.4% .16. 1% F157.5%

®2 ETCHSBZHEUBNER
Table 2 Test results of ETC exhaust pollutants

(g/kWh)
W H co HC NO, PM

X LK 2.962 0.294 5.269 0.230
4 PDPF :

952 WK 3.026 0.326 5.128 0.233

51 AR 0.785 0.072 4.382 0.098
4 PDPF qé e

52 WA 0.797 0.087 4.345 0.099

8 AiFPDPF B #fPDPF

HERE (e/kWh)
= — [3%] (%] ~ W (=)}

& 3 PDPF X} ETC H5 75 YL ¥ 52

Fig.3  Effect of PDPF on ETC exhaust pollutants
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Table 4 Test results of smoke at free acceleration

AF PDPE(SFH () W PDPF (X))

AR BN B AT MBI
(FSN) (m~") (FSN) (m™")
0.93 0.480 0.57 0.462

3.3 RAIE

5 IR BTEMR IR, K S E A 1 000
~3 600 r/min, FL# T 45 PDPF FIAS# PDPF Bif () ¢
TEA RT3 BEE A RCHLAE R0 FE B R IE A
HAER LU LR J1. AT LLE H, PDPF X} & 3 Hll
A IE A RO K TE A RCHLAE BRI #E 1 L RCOE
BRI FE R BEA B A 0, 77 PDPE 587 PDPF AH
Vo, A s ALY Bl g 1 R 2 55 1k A B e B Ak s [
HESUE T3 A B 38 i, a7 PDPF I d5e RHE T 1 8
33.93 kPa(3 600 r/min) , A7 PDPF B 5 KHES &
F1°4 10. 11 kPa(3 600 r/min) ,
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Table 5 Test results of gross power
KOEABIHR (W) KRIEAMHE(N - m) SRR (kg/h) BEESRIM I FESE (g/kWh) HERE T (kPa)
i 38
(+/min) A i kit i N i i i At i
PDPF PDPF PDPF PDPF PDPF PDPF PDPF PDPF PDPF PDPF
1 000 21.8 22.2 208 212 5.20 5.30 238 239 0 0.59
1 500 43.8 44.1 279 281 9.60 9.62 219 218 0 3.70
1 800 53.0 53.0 281 281 11.25 11.25 212 212 0.54 7.10
2 160 58.4 58.4 258 258 13.75 13.71 236 235 2.96 15.04
2 400 69.9 69.6 278 277 15.78 15.71 226 226 3.79 17.86
2 800 75.5 75.0 258 256 18.64 18.53 247 247 6.21 24.29
3200 84.1 82.9 251 248 21.13 20.90 251 252 8.53 29.83
3 600 91.6 90.6 243 240 22.75 22.77 248 251 10.11 33.93

TEREHEFR R G b2 %% PDPF, ] LI - 4F
ARG PR AR ZWTTOR A B AL BT . — 5T,
B AR 75 1) A 2 0K, PDPF AT DUER RO 4 HES
RGP R P i, HE R GT R M n] LLAR R 5 5
—J7 T, PDPF #0555 91 74 & 00 HE 3 TR A
B UH A SR A S IEBEANHER RGN R .

4 PDPF W MK %

Xf ERZE AL PDPE (FINKAT 7 &) #E47 1 7]
PR BF 5T, K00 7E 2F 22 VTT 19 3 B 8 R 52
7o

S 42902 1986 4R AR 1Y #0814, K AL
HEf 5.95 L, 3R 100 kW, =4 S m & 7 500 kg, &
HAE 370 000 km 32050 7518 B HDUE 800 D HL |
7o % %% PDPF PEREMS , I H AU 4200 4 4% o PD-
PF ) RSF o B 42 140 mm, K B 150 mm, &
0.0023 m’,

PDPF #A4k i, /| Braunschweig 2% 31 fF 35 % 25 H.
PERE. SR JE HEAT 100 h 46 e & 1k, 2 e
Sisudiesel Ji %8 3 < 75 kW {9 & sh AL, & 1k 3 5 Ry
75% , %% 1 400 r/min, FHJE 280 N - m, WEHT,
S HESTR B 2 360 °C ., E AL BRI & = N
2.89 x10 ", PDPF %1k )5, 2+ % JH Braunschweig %%
G A PR A S 3 (72 km/h) 5 HAERE

% 6 J PDPF Z AL HE {45 2R, nT DL
H ,PDPF X} PM £ % & B9 % 1k % , Braunschweig 7§ ¥
MR AR EIE 60.6% . F T A 8 J& PDPF &
b J5 HE O 45 R, %7 2k H ) 2 Braunschweig fif

£

N

&

L3R 8 R EE M 72 km/h, Al LA, &
it 100 h fr# EAL s, 2 Ml ST, PM R #e 4k
MR & T 60% .
F6 ZWUATHEAM ML L R, Braunschweig &R
Table 6 Emission test results before aging,

Braunschweig cycle

J¢ PDPF 4 PDPF [
(g/km) (g/km) (%)
PM 0.58 0.23 60.6
CcO 2.81 0.20 92.9
THC # *
NO, 4.90 4.45 9.2
Co, 532 534

TE e = H T RGN, R SR U e
x7 ZUEHHNIALE R, Braunschweig 1§ IR

Table 7 Emission test results after aging,

Braunschweig cycle

Jc PDPF 4 PDPF AL %

WK TP 2 P WK1 k2 Pyl CPIME
(g/km) (g/km) (g/km) (g/km) (g/km) (g/km) (%)

PM  0.58 0.62 0.60 0.21 0.22 0.22 63.9
CO 2.65 2.60 2.63 0.37 0.41 0.39 85.1
THC 0.67 0.76 0.72 0.25 0.21 0.23 67.9
NO, 5.42 5.39 5.40 5.10 5.03 5.06 6.3
CO, 531 519 525 540 537 538 -2.5
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x8 ZUBRHMMALER,BEEEE (72 km/h)
Table 8 Emission test results after aging, constant

speed (72 km/h)

J PDPF # PDPF IS

(g/km) (g/km) (%)
PM 0.58 0.19 67.3
co 1.22 0.08 93.4
THC 0.32 0.05 84.1
NO, 3.39 3.17 6.4
o, 352 345 2.0

iR AR R K6 F 5T 2 B, PDPE ) A R K%
Be I AT #H2E , B —E WP L PERE , o il
B4 B IO RT3

5 & i

ARSCA BT T S A HE S AL B Y B R PD-
PF ({25 K F1 AR B3, A4 B K5 o i A7 3050 %
T PDPF WyPERE 158 L F 4518

(1)ETC {55 22 B, PDPF B AT &4 [ AIK 00k 5 Yo
Yy, % PM B REAE 3% ik 57.5% , %t CO (HC Fi1 NO,
() 5 Ak 550 Al 43 ) 3K 73. 6% 74, 4% F116. 1% ;

(2) & far 4 B U5 R B, 4l PDPF 5 A7) PD-

PF LY, D8 4R 200 B AH 25 AN K, TS 38 06 0 32 W AIK
(3) H s 40 B2 3R W), 4 PDPF {8 75 08 4K
KIHETRET 38.7% ,ABENME TR T 3.75% 5
(4) BT ZA M 22 B, PDPF Xt % h ML 3h g 1
M2 T ILT- B s, HeESUE 1A I R
PDPF (1) 100 h P &b i 5 w52 25 3, 8o
7 ) R R

2 % x #t
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