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Abstract : DPF technology has been considered as one of the most effective methods for reducing diesel particulate
emission. PSA Peugeot Citroen introduced the DPF equipped diesel passenger car, Peugeot 607 HDI Sedan, in 2000 for
the first time in the world, in which SiC filter, an oxidation catalyst, cerium based fuel born catalyst and post-injection
technology were used for PM regeneration. In the present study, the characteristics of the Peugeot 607 DPF system
were studied on chassis dynamometer and real road driving conditions. The change of emissions and fuel economy
during 80,000km operation were also tested. Additionally, ash contents accumulated in the DPF filter was analyzed and
particle size distributions was investigated after running of 80,000km.

Key words : Peugeot 607 passenger car(® 2= 607 7 58 %}), DPF(Diesel Particulate Filter, ©) 2 vfl & of 343 2)),
PM(Particulate Matter, ¢} A}4}&-21), Regeneration( A A8)
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Table 1 Specifications of Peugeot 607

Peugeot 607 2.2 HDI
Model g(gmﬂxg) _}
Vehicle | o o gtlzi"’;m’:{eigm) 4,871%1,826x1,460 (mm) 3
Curb weight 1,500 (kg)
Gear box Automatic 4 speed
Mode! Diesel Turbo 16V HDI
Capacity 2,179 cc
| BorexStroke 8596 mry
Engine Max. power 98 KW / 4,000 rpm
—
| Max torque | 314 Nm /2,000 pm
Catalytic converter Yes
| DPF Yes
A.@live in)‘ec:m

0idf. pressuee
Temperature sensor sensors

Particulate filter
@ QRE systera
Fig. 1 Schematic diagram of Peugeot 607 DPF system
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Fig. 2 CVS-75 mode test results
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Table 2 Comparison of emissions between with and without
regeneration of PM

Pugeot 607
RV
without regen.| with regen. | (2.0L, AT)
THC 0.016 0.4643 0.019
Emissions| CO 0.028 0.300 0.05
(g/km) | NOx 0.713 1.696 0.644
PM 0.004 0.236 0.04
Fuel consumption
(km/l) 1233 8.22 12.1

L gé
B0 ° 8
§ w© | 1
Q
z o 100 o
] J LY N
I AT ™
1 AT M E
@ e 200 400 600 800 1000 1200 1300 1800 1800 2000

Time (s)
Fig. 12 Transient emissions during CVS 75 mode
0.07 1.2
NOx 1.0
o 9

€005 ° ~
% p o ] 08 Eg
X
3 003} %08

F 04

g s ° D aam THC
0.01 , 02
. . PM .

> e " 0.0
0 10 20 30 40 50 60 70 8 90
Milage (1,000km)

Fig. 13 The change of emissions with mileage

.

14

-
o
L

-
N

Fuet consumption (km/l)
- -
a2 =

©w

0 10 20 30 40 50 60 70 80 90
Milage {1,000km)

Fig. 14 Change of fuel consumption with milage tested with
CVS 75 mode

_.4

o] THC#} CO9] mi& % %7} =11,
upe} o) wjE o] A A4S B vk

B ATol A jETtae SEe AvlE F8
7] 918}ke] 80000 km &3 F3toll N EHAE of
L35 CVS-75 5 AP L $ 8519}

Fig. 132 W7AIE F wiE7t=e] v% WstE
UeRATE 2 80,000 km WA 3 2kl NOx, CO,
HCE= o}8tx a1 glovt PM W& F7lekA] &
Aoz Bdrh Fig 142 UIFA1E & an) @g}
E Vel Ao E 280,000 km Y TAIE E9ko] A

ozl o
-

N
)
1e
it
=2

Transactions of the Korean Society of Automotive Engineers, Vol. 12, No. 3, 2004 71



Hongsuk Kim - Jinhyun Kim - Dongkil Shin - Gyubaek Cho - Youngil Jeong - Gangehu! Kim - Youngjae Lee

Bl obshEl A o2 VhehTh

3.3 Eejujoll HEEH Ash AR 24 Hy
80,000 km 788 ¥~ HE] & £l 8}o %Ei ulef) &
At A+ ash 2 PM A ES Holyow, IF
PME 44717 98 712 & 0]%6}04 650°C=
e e RS B skt
Fig. 15 o9t 22 A 0 & dojid ashel A8
A 2348 vl 93 e FEA48E) A
stE R A7) W' vepds O 4R
23%E AR5t glok 1) L AR H 7 A 9] 4
2 Ce 4 £o] 46% = 714 W& 52 A gk
312 Blanchard= 1000km % 2.84g2] ash7} 2y s}
o} F 80% 7ol Jm A kAol o s WA
oo B pslo Yty
Feol Alg-& Az A2 vina Ry 2alshn,
Ca, P, S9} Zn& S84 25E 2AHE Rog &
24 gk o] & S9} Zne A ARBLE WE
7] % gtk Asho] 2 o] Z)shd Q7 wjgo]
S7tete] E¥o) Z4dta Aa s Fo] S8
mj ol iz zpExjof A= 80,000kme] FEE o
UE g dgeha ik

{‘.‘

-

B He o

Se
6%

253%

Fig. 15 Ash contents in the filter after 80,000 km operation
(weight%)

34 PM QB R EX

Fig 16& N Aol A wiEse Ud Yzt
By 2425 93k )\]fﬂx}-;‘qg FAE viERA
A $59E Tjue) AN AEAE N
A= A EH A A E S AR e
, A F 7ol 249 oF 4m Zoje) B vy
B 2ol M UAAEEE SAE7) iz A3,
EL Pl(Flectrical Low Pressure Impactor), SMPS(Scanning

o,
ohl

4

Ao 0oz

T2 BRNESXZES=RE M12H H3S, 2004

Eshaust line

Peugeot 607

Filter

Fig. 16 An experimental setup for the measurement of size
distribution of diese! particles

Mobility Particle Sizer)& A X &}qrh & A of A
= wf7)7FAE 8413E7] 918kl DekatiAlel ejector
type 3|4l 27 ddsted A8kl 8 4ut

Fo| dRE YN Y n) ex] Fa)
é:E HrlEez AR ol Mni=
71.6:1011 T}

W)k o) EAshs 42 2 Iuy JRe
£E58 Hx e Ast] A FA Y A g:j 34
F7]9] LEE200TE 7Hdste] TEEgow, 5

W] o] S| GA = 2o SIS 5"-“30}93
. s|AF o] 38 YH 2 bar® YASA X
:‘ﬁcﬁ]*] ol = Grimm AF2] SMPS & AR&
X E Xl on CVS-75 22 24

Aol = é_“l?l A% Vegk Aol
DekatiA} 2] ELPIE o]-&3t9 o). 242 80,000km
8 - olFoj T

Fig 172 ASEAA A8 Ao 2 Rg uj&
= A AESY B REE YERdTh A
ko 2F4-2 30, 60, 90 km/hZ YA 8HA G-
i, SMPS & of-&-8te] T} A YA} YA EE
ek A o] R 7F w72 2FES 32 kavh
A& $shE A9 nomalize 2o} Jabe] A
EEE 100 am Aol ok 410° ) em’ o) Q)
fA ] 7Gx 7F A 2bge] Aol JdAE vl
N 27} oF 1x10' 7o’ 2 99% o] 28-S
& 5 3ok 28} 2+ 90 kmh ) 73 ¢F 30 nm o]
ske] Y2} AN Tt FE3) et ANS B

4= glom, o] Matter5'"2] A A5}o} FAMG A
J%E’%i AR F XgH dA AR ALBA

227o]

r-{cc

N3y )

F

vl
it

o o L

Ol
ot ¥R

£ mIm
e

N‘q)



A Study on the Characteristics of DPF System of Peugeot 607 Diesel Passenger Car

1.E+07
wio DPE, 3ztia/n
/\\ {SAE2000-01{0473)

1.E+06
with DPF, WW

E - h“'\h_u \
~
" 1E04 S
& fﬁm \ With DPF, 30km/h
[=J
4 2\
% 1E*03 i e, mw% A
2
o°

o
&
N

W

1.E+01

1E+00

1 10 100 1000 10000
Diameter, nm

Fig. 17 Size distribution of diesel particles during steady
state operation (SMPS measurement)

10k 20
160
e 1 0Ev08 = c
2 12078
2 £
5 L .
3 BED 3
L s g
2 5 €N
= 10604
©
f
i: e o
-4 i3

1 0103
g

o
500 1650 1240 2000 2033 3609
Time, s

Fig. 18 The change of number density of diesel particles
during CVS-75 mode (ELPI measurement)

591 SO 7t 20| Frjje] oz SO;= 4h3)
= 11, 0] SOs+= v 7]7k2=7h WZh =W A Hy09) vhg-
3] HySOs 447 A =] 7] ] A o2 st
ek

Fig. 18& CVS-75 5= $4 = t] A =} 7)<
FE #3532 Jels, ELPIE o] &3l &334
o). DPF7} A8 Alg Aol A wl& & 40, 72,
121 nm ©] & Ql=}e] 7S exi= BT oF 2x10°7)
fem’ o]8+E UEbRR o <o) sl mE )
A P2 FE 2Fo) &= A 50% A EE e

4.4 =

1

Nt

E o 33= Peugeot 607 HDI 7 -f-58 -2} 7
Ao} g A o] PM A e 2 Wty E
Atz ek E ATRYE g 2ES
< T UAHF
1) PM A A ¥ vl 7] 7k2~f-=F2 DPF 2199 2

i

o m1o

il
i=]
Run
o3}
=

2+ W& o] 83t ks a1, PMo] A of

A HG=] Aol wr] HadEs JdE F

AL} Atk Evloll 93 A] 450~500°C7HA] 5

&S & 5 AT PM AR A QAT AT

B dzd o) Wt on, AP A

2 350~800% Axolx, MABFIE oF 42
0~850 kmo] Qi th

2) THC, CO, NOx¥ T4t ] RV} Hl i shed vl 52
g W& FEE YEHl oy PMe] F-9-3= 1/10
o|3tZ & H A 283 PM A BE H)
E7120 =7t STkl e ol F71AQ
AR FRAL & A5 JdEY did 7918
= Ao 2 Azt

3) 80000 km Wi+ <t T A o wep PME Al
9]8 BE & 7}24( NOx, CO, HO)= €3t5H,
A= ofshE ATt

4) AL Av]= PM U A ABA] 41 )& RV
o} B] 52351 o ©], PM A A A ol = o 3 F B Alo
uhel @AulztobshE g o 4= glSdch

5) 80,000 km 5-3) & HE] & H3islo] e W) E4
33 l+= ash 9] &S E4% A9 A8 H7}
Ao} FAAER] Ce o] 46%=E 71 B2 F2
& A et oH, o= wMUF 7t 4 ] 2fste]
Ylo] 2 Ro g Adrt

6) o] 2% 7} -2 Peugeot 607 X}-3Fol| 4] vl
5= A 49 Ag sE2e Ao g
7} 2 E A oL 750l vlsf 9% o) A 7et

€ ALeE Yyl

‘

z 7
G

References

1) Y. Jeong, “The Trend of Exhaust Emission
standard and Diesel Particulate Filter Trap
Technology for Diesel Powered Vehicles,”
Busan Engine International Symposium, 2001.

2) D.K. Shin, J. H. Kim, Y. I. Jeong, “A Study on
the Optimization of Electric Heater Perfor-

Transactions of the Korean Society of Automotive Engineers, Vol. 12, No. 3, 2004 73



3)

4)

5)

6)

74

ZEN - ARH - NS - =7 - HBY - LS - OIS

mance for the Catalyst Type Diesel Particulate
Filter Trap System,” Spring Conference of
KSAE, Vol.1, pp.360-365, 2003.

Y. J. Lee, G. C. Kim, Y. D. Pyo, Y. L. Jeong,
“Analysis of DPF Regeneration Characteristics
of Peugeot 607 HDI Diesel Passenger Car,”
Spring  Conference of KSAE, Voll,
pp-184-190, 2003.

N. Jeuland, B. Dementhon, G. Plassat, P.
Coroller, J. C. Momique, G. Belot, “Perfor-
mances and Durability of PDF(Diesel Parti-
culate Filter) Tested on a Fleet of Peugeot 607
Taxis First and Second Test Phases Results,”
SAE 2002-01-2790, 2002.

J. Gieshoff, M. Pfeifer, A. Schafer-Sindlinger,
U. Hackbarth, O. Twysset, C. Colignon, C.
Rigaudeau, O. Salvat, H. Krieg, B. W.
Wenclawiak, “Regeneration of Catalytic Diesel
Particulate Filters,” SAE 2001-01-0907, 2001.
M. Quigley, T. Seguelong, “Series Application
of a Diesel Particulate Filter with a Ceria-based
Fuel-Borne Catalyst: Preliminary Conclusions

SIRASALD S =2 HM12A M3E, 2004

7

8)

9

after One Year of Service,” SAE 2002-01-
0436, 2002.

G. Blanchard, J. Michelin, S. Schuerholz, T.
Seguelong, F. Terres, “Ceria-Based Fuel-Borne
Catalysts for series Diesel Particulate Filter
Regeneration,” SAE 2003.

G. Blanchard, C. Colignon, C. Griard, C.
Rigaudeau, O. Salvat, T. Seguelong, “Pass-
enger Car Series Application of a New Diesel
Particulate ~ Filter System Using a New
Ceria-Based Fuel-Bome Catalyst: From the
Engine Test Bench to European Vehicle
Certification,” SAE 2002-01-2781, 2002.

O. Salvat, P. Marez, G. Belot, “Passenger car
Serial Application of a Particulate Filter System
on a Commonrail Direct Injection Diesel
Engine,” SAE 2000-01-0473, 2000.

10) U. Matter, H. C. Siegmann, M. Kasper, H.

Burtscher, “Distinction of Volatile and Non-
volatile Particles in Exhaust of Diesel Engines
with Particulate Traps,” J. Aerosol Sci. Vol.30,
pp.471-472, 1999.



