S | R

/\‘/\" R 7N /1‘/\.‘ E
Fr43 % (2025) 5 6 3 Transactions of CSICE

Vol.43 (2025 ) No.6

DOI: 10.16236/j.cnki.nrjxb.202506057

DPF i SHSFHN S REEEB £

EEW L, KHF !, ERa, #E5, FHE, Fok!
(1. BRSO A BRI E, BB 6501065 2. RIS 4ENEI, BB 650101)

FEE . SOMPUBREAHAESS (DPF) 2R SRR X 5 A5 A T SmALE A B B, T PFPAS [R] S A
£ DPF ZARBISE T &R E NS N DPF NFRHVE SRV, FE0r T SRS DPF. (b AL ST HL ORI
££4% (CDPF) 4 AR A B ARIR AR AL R AR g . 25 5L 360 . ffi%F DPF A REEXSITHE, S0 ERE
PRI, SIREEE R AT RS, A R AR AR SO, DPF. CDPF BRI,
FERFA I R], PR AR T I . R TE PER JE T R E RR  EAE T R RA AE BE 25 R B R A AR
KRR, Ve S R B 3R, TERRIRE 6 /L. ATTIRJE N 580 ‘CHY, CDPF BE4-1H4E 1800s, T
AR R IR 95.4%, T R i JROE AR A B

KA SEMAL; Bk, SRR SR SEAERE

FE 5 ES: TK425 XERFRRAD: A XEHS: 1000-0909 (2025) 06-0510-08

Effect of thermal conductivity of DPF substrate on
plateau parking regeneration
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Abstract: Thermal conductivity characteristics of the diesel particulate filter (DPF) substrate significantly impact
the parking regeneration of diesel engines under plateau conditions. The heat transfer patterns within DPF/catalyzed
diesel particulate filter (CDPF) with two substrates with different thermal conductivity characteristics were investi-
gated under steady flow fields, and the effect of thermal conductivity characteristics on bed temperature variations
and regeneration efficiency during the parking regeneration was examined. Results show that as the DPF inlet tem-
perature uniformly increases, bed temperatures at all positions rise linearly at faster rates in substrates with higher
thermal conductivity. Substrates with higher conductivity exhibit a higher temperature rise rate. During parking re-
generation, substrates with higher thermal conductivity exhibit greater regeneration efficiency in DPF and CDPF.
Extending regeneration duration gives more regeneration efficiency improvement. Effective active coatings can sub-
stantially mitigate the decease in regeneration efficiency caused by substrate thermal conductivity differences in the
plateau environments. When the optimized high-conductivity substrate is used with a carbon load of 6 g/L and an
inlet temperature of 580 ‘C, the CDPF achieves a regeneration efficiency of 95.4% after a 1 800 s of parking regen-
eration, meeting the plateau regeneration requirements.
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Tab.1 Engine specifications

SR i
iR YC6J 245-52
HLEL 6
HEE/L 6.494
bR D3 /KW 180
FrE i/ (r - min™) 2300
e KM/ (N - m) 950

®2 AERESH

Tab.2 Parameters of experimental equipment

RS RUSHRS R
AL Horiba-Dynas3 %E;éﬁliﬁi 1012[;:?\1]111 ’m
birieioalll{1e ToCeil-20N125 +0.25 kg/h
ARSI AVL-DiGas 4000 +2%
FAEE R TR MSU14202S-0CE-dO 0.0l g
K T HL 0.5 mm x 700 mm 0.1°C
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Fig.1 Schematic of engine test bench
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Fig.2 Thermal conductivity of two substrates at different
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Tab.3 Substrate and coating parameters for DOC and

CDPF catalysts

£ DOC  CDPFl  CDPF2
HHA/mm 228.6 228.6 228.6
& /mm 76.2 152.4 152.4
HEU (4~ + em™) 62.0 46.5 46.5
HlkE b/g 826 3163 3154
R AARBEE /mm 0.1778 02413 02413
FAR P EALAR/um — 11.57 11.38
HARLLIR % — 52.47 52.81
HEAET A T TR (g - L) 0.7065  0.1060  0.106 0
WE R m (PO : m(Pd) 3:1 3:1 3:1
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Fig.3 Schematic of thermocouple distribution
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Fig.4 Variation of bed temperature at different positions
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Tab.4 Bed temperature of the two substrates at different
positions with the inlet temperature of 450 C (C)

ZH DPF1 DPF2
WA 362.3 358.2
WA 2 345.9 338.5
W3 343.0 3292
55, 4 4352 434.7
W s 430.0 4275
W55 6 4249 4213

£S5 0~700s HAMBERZMALEKBEEITR

Tab.5 Average absolute temperature difference between
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Fig.6 Temperature rise rate of the bed at each position during parking regeneration of the two DPFs
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Tab.6 T,. and K,,,, at different position of DPF

o o |
%\‘ﬁ Tmax/ C Kmax/< C-s )
DPF1 DPF2 DPF1 DPF2
W 1 541.1 533.9 7.63 7.04
5, 2 569.6 554.1 5.88 5.10
s 3 631.6 604.0 3.56 247
Ak 4 644.6 636.3 10.45 10.26
s 5 713.6 664.9 7.96 7.10
k6 906.1 770.6 43.70 20.10
100
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Fig.7 Regeneration efficiency of two DPFs in plains and
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Fig.9 Temperature rise rate of the bed at each position during parking regeneration of the two CDPFs
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Tab.7 T,. and K,,,, at different position of CDPF

o T/ C K (C + s
CDPF1 CDPF2 CDPF1 CDPF2
51 642.3 626.7 8.97 8.11
55 2 663.6 645.5 6.72 6.32
W 3 726.4 681.1 5.74 5.22
55, 4 707.4 688.7 13.84 13.20
W5 853.5 778.6 10.10 9.22
WA 6 1098.1 1060.5 86.29 62.30
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Fig.10 Regeneration efficiency of the two CDPFs in plains
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