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An Experimental Study on Regeneration Characteristics of Catalyzed Diesel
Particulate Filter with Vanation of Exhaust Gas Temperature and Composition

Yong-Seok Cho, Jung-Sub Lee, Yu-Bin Yoon, Young-Joon Park
and Seang-Wock Lee
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Abstract

The catalyzed diesel particulate filter (CDPF) is widely used for collecting soot from the exhaust gas
of diesel engine. However, the CDPF need being regenerated after the soot accumulation. It is
important to know characteristics of regeneration for CDPF with variation of exhaust gas temperature
and composition. This study presents characteristics of regeneration according to variable exhaust gas
composition. Furthermore, the experiment were performed variable gas temperature of CDPF inlet gas at
each exhaust gas composition. Test-rig is used to control at each in let gas temperature and
composition during regeneration of CDPF. Reaction intensity(Z,) is used to compare with each result.
Experimental results indicated that increased concentration of NOy and O, lead to regenerate more
greatly. Also, higher temperature of exhaust gas leads to make CDPF cleaner.
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Table 1 Specifications of CDPF

Property Specifications
Material 100% Re-SiC
Catalyst coating (g/0) 0.64
Cell density (cell/cmz) 26
Cell size (mm>mm) 1.5 x 1.5
Wall thickness (mm) 0.4
Pore size (nm) 12 ~ 15
Porosity 45%
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Pressure Sensor

Artificial FM

Compressor
Pressure Senzor

Fig. 2 Schematic diagram of PM generating rig

22 PM EZRER|

PMS CDPF Wldll 233171 93] PM E A
2 AFston, Ao AFRE PMS A H] 7]
7k W PMI FAMEE 54 7HAE Deggusa
AG9| Printex-US AFE3IQEEY ®3 AN E
gt PM E3F Al A= CDPF - S
of 4HAE VIFoR FYUd 4o PMS CDPF
ol 7 stgrl. 18l3 & 7) 9} CDPF At A}
ole] 7tx & bl g THETE
42ste] CDPF Wlo] X == PMel 8] &
FH A ¥E= Sklth Fig. 2= CDPFYl PMS X
et fg 21 ZAY JHEF etk

I~

2.3 DPF A& AEEX|

AR AE FA = FHAE T3 Ny, 0, CO,
HC, NO 9] 7} S AA| tA7] oA uf
ZHe W77y 24 2 4 203 sdst

inss
i
s
N
[>
il
XN
1
2_'4
£
=
N,
N
[»
lo
o
ki
N
flo A
f tlo o

g =437 98 GARE 2



7|7k 2% B 24 Wste] W& CDPFO A SAl w3k A4 A+ 599

Thermocouple

Upstream

gas
q/m
Downalmam

——n

0, N, |NO| |HC | |CcO,
‘eq'._'_[fj"’"l, (—
Fig. 3 Schematic diagram of test-rig for CDPF re-

generation

A] CDPF $¢te] 7k~ &% W3S 53] CDPFO
AN EA4E sotstaat skt Fig. 3+ CDPF
A

=
4 PM EFAAE o]&35to] CDPF Wl <«
Aol PMS ¥ 3%t PM ¥R

AR Al
CDPF9] WAl e wAA &= Hu &
ZF2 65 gz ARt AAAFE Fa
CDPF H-¥wko] Stexb7} 1.6 kPad ™ PM z%ﬁ
ol 6.5 g/tel AL B3 n} Yk B Ao
M= dEAAE Fdll SA-E aidel 1.6 kPacl
E%S}Si%  PM ¥3S F53t%] CDPF W
A3 <

Sk ¢kol PMES XS 4 JEF Ao
A o] PMo] 3% CDPF%} 3.18
83 DOCE HAE g9 #Azsld]

gte. 2 =1

Agarglon, QAo IS vAA F= Co%

N2 BAbste] wj7)7ksel XS A8l

w3, w717k B CDPFE] =5 AASA FA

AIZL & NOSE 0,0 =5 Asto] Aol 7t

¥ 2ds FAsen olu Zb x| A
o

CDPF Ftto| n7|7t~ 2% Waeks 543819

4

Table 2= TJA7|He] 5, FHIE ZHAA
outd o g WMAsE w7 7F~e ZA |t o)
= Az ow =AY HolEE ngow AR
g gholth wald A AYe olE sFow
NOy, ¥ 0,9 #%9 CDPF ¢t wj7|7t~ &%
Wstel zh e me A 545 sotst

3+9I T Table 3& A A& A] CDPF ¢+

71

o W77k FE W eE A e ot

Table 2 Standard composition of exhaust gas

Composition of exhaust gas

N 71%
0O, 7%
CO» 12%
NOx 350 ppm
HC 50 ppm

Table3 Experimental condition of CDPF re-

generation

Experimental condition

Catalyst Inlet gas Inlet gas
coating composition temperature
350 ppm
NOx 950 ppm 300C
1550 ppm
0.64 g/t 380C
7% .
0, 12% 450C
17%
A8 A w o
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Fig. 4 Temperature deviation between upstream and
downstream of the CDPF as function of
time with various temperature in case of

standard composition
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Fig. 5 Temperature deviation between upstream and
downstream of the CDPF as function of
time with various temperature in case of
950 ppm NOy concentration
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Fig. 6 Temperature deviation between upstream and
downstream of the CDPF as function of
time with various temperature in case of

1550 ppm NOy concentration
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Fig. 7 Temperature deviation between upstream and
downstream of the CDPF as function of
time with various NOy concentration in case
of inlet gas 380C
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Fig. 8 Temperature deviation between upstream and
downstream of the CDPF as function of
time with various temperature in case of

12% O, concentration
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Fig. 9 Temperature deviation between upstream and
downstream of the CDPF as function of
time with various temperature in case of

17% O, concentration
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Fig. 10 Temperature deviation between upstream
and downstream of the CDPF as function
of time with various O; concentration in

case of 450C inlet gas temperature
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I CDPF inlet gas temperature at 300C
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B CDPF inlet gas temperature at 450°C
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Fig. 12 Regeneration reaction intensity of the CDPF
with various NOy concentration in case of

various CDPF inlet temperature
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Fig. 13 Regeneration reaction intensity of the
CDPF with various O concentration in

case of various CDPF inlet temperature
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