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A Study on the Performance of the Diesel Particulate Filter made of Porous
Metal with Fe-based Fuel Additive

S.H. Park, K.M. Chun, G.B. Cho, Y.I. Jeong and Y.L. Park
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Abstract

Diesel particulate trap is the most reliable system to reduce the particulate matters from diesel engine.
Filter is the core component of DPF and ceramic monolith type is dominantly used, which is expensive and
fragile relatively at thermal shock. Porous metal filter, which has superior thermal characteristics and low cost,
was tested in order to analyze the regeneration performance by using with ferrocene additive. This filter
showed the 72% filtration efficiency, additives itself diminished 48% of PM from engine out emission, and
final PM reduction ratio of 89% was achieved by DPF system with D-13 test mode.
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Fig. 1 Schematic diagram of test bench for diesel particulate filter system
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Table 1 Specification of DPF
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ITEM SPECIFICATION

5-shaft twilled weave,

Wire mesh SUS314.¢ 0.28 nm, 40-45

mesh

Metal powder SUS316L

Mean pore size 12 um

Porosity 45-55%

Plate thickness 0.78-0.8 mm

Plate Number 120

Filtration area

31,700,000 cor

External
dimension

20{W) = 33(L) * 20(H)
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Fig. 2 KIMM's DPF made of porous metal
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Table 2 Specification of the diesel engine

ITEM SPECIFICATION
. Inline, 6 cytinder
Engine type DI, N/A
Combustion .
swirl chamber
chamber
Bore *Stroke 92x101.6 mm
Displacement 4052 co
volume
Compression ratio 20.5:1

105/3600 PS / rpm
28/2000 kg-m/rpm

Max. power
Max. torque
Fuel consumption

rate

Weight 365 kg

192 g/ps-h
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Fig.3 Accumulation performance at 1920rpm and
75% load, DPF outlet temperature: 370 C
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Fig. 4 Particulate matter at 1920rpm full and 75%
load
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Fig. 5 Regeneration performance at 1920rpm and
full load, DPF outlet temperature: 475°C
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Fig. 6 Regeneration performances at 1920rpm 75%
load, DPF outlet temperature: 378 T

Fig4 7 1920rpm, A 351 243 75% Fatx
ol Al ARl b Balel oS ATkl e
ZovjEhiolel 75% YetERAR HEs 2
1 o 2Ho] Wol wATgE o & Sk o

stale A5 PM o A& 50-60%
o] &k 5 9
e AR

5,6% 713 ]Zﬂr/l 1920rpm 2 A F-5F =
il H7HAl Abgoll W pMm A4
_0—%5‘,% ol
12 AL-&3o] Ml 180mbar 7}A] PM &
o 4 Z+zt 20, 40, 60ppm &| Fe &

1 v
gte dgs Fastel dE dde] o
A skl
Z

L

1

N
2
R
lr

AR F el

a =
ge o oAtk ol HE] Fwke
475CH %,7}2] ApE A &AL

20ppm &

g ot =
] Advte] ool FAl Has ‘3}3 ui el ¥
shgol MR e 4% VeI

75% okzzlol A HE fehel £k 38
2 oA o] walskA] gotot mighabE &2 9
¢gale Zlg 4 4 oddrh olw HWukA ARE el
2 A At BAwEH @ioﬂ = 3lo
debEicl 20ppm H 40ppm 2

7o H]] [SYSRE - I

\_,

60ppm o} A] =

Q. o)} 2=
= = 7

ol o] ]
AA XA

e e 4% AR

% g dvkel ok o] 190mbar 7HA4 % 5

F8& GAsE 7 Bk

g}
ek wggo] o
=

W w/o Filter and w/o Additives
[Zw/o Filter and w/ Additives 60 ppm

3.0
2.5
2.0
1.5
1.0
0.5
0.0

Emission[g/kwh]

HC CO NOX PM

8w/ Filter and w/o Additives
Bw/ Filter and w/ Additives 60 ppm

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

Emission|g/kwh}

NOX

PM

Fig. 7 Emission measurements at D-13 mode
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