Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2018.19.6.689
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 19, No. 6 pp. 689-695, 2018

A& &4 SA6) B2 DPF A Aol el AT

=,
=HIIeS2E 7IS=EHME 5

A study on control method of DPF regeneration according to operation
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Abstract This paper presents the means of controlling the regeneration of a diesel particulate filter (DPF) that is
mounted on tactical vehicles to satisfy exhaust gas standards. The DPF captures particulate matter in the exhaust gas
and combusts the captured particulate matter. This process is regeneration, which is essential to the normal
performance of the DPF. Bad regeneration causes degradation of vehicle performance; worse, it can lead to a vehicle
fire. DPF regeneration is performed by control logic. If the regeneration control logic does not properly reflect the
operating characteristics of the vehicle, DPF regeneration may not occur. Consequently, it is very important to ensure
the DPF operates properly by reflecting the operating characteristics of the tactical vehicle. This study analyzes the
operational characteristics of a tactical vehicle and the DPF, and adds proper DPF regeneration control logic.
Additionally, this study is intended to simultaneously improve the additional problems that may occur from operating

under the added regeneration control logic.
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Fig. 1. Trapping principle of DPF
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Fig. 4. Exhaust gas temp. measurements on various
operation environments

Table 1. Results of exhaust gas temp. measurements
on various operation environments

Operation Mode Temp. of gas at DPF Temp. of gas at exhaust

end(C) pipe end(C)
DPF regeneration 658.3 417.0
Generator
ON 162.0 118.6
Engine protection 204.6 168.3




=788 =R A Al19d A6Z, 2018

7|7} 0] =S A A= Table 13 722o] DPF7}
ARAEE Bt w7|7hae] 257t F435] AsEE AL
a"dﬂ 919lom, Table 13+ 7o) DPF &7 59| &
65837, Wi7|oko] T Fk ¥ 2= 417TCE 2
El%iv}.
2.3 M&X1E DPF MOIZ2X] XpEH3 HRH
AukAl W= 2kl DPFE] A|AS $1314+= Fig. 5
o} o] ATRFTAMAY], dAm WAL, §7] 22E

(Throttle)?} EGR-& ©]-&3 373 18|31 DPFel *3
H Ash® 5 The AlojHFEo] EASTHG).

d

dlzlo]

A1(2014)<>M “F717
HH717}i 257} kol Rl uf
O H(FEH)~ A
%01 Add F dsythrete
»}D}. w3l DPF A4S Hoﬂ 1
(60km/h ©]7), <I7le] RPM 18] 1
o] A zx7io] AFEHAUTHT].
DPFe] A Az7el A= AxEGol uhet
golstz] wiEel dAle #2e DPF A0S 271
gk A7 Wol =L vk AEE 5(2005)9] <
Tol A= DPF Wl %21 A E4& AR A%
CRDI <17lelA] Al galjoF 3h= A= 13 (Mapping)
71e R A4 HA3 ATE Y8 o] F B3 A=

)

o(v

2APA9] efe] stepelelEol A4 2700 vl G
& Wheln, Fo A4S =Ede] DPF 4% B2
& 9% H5) ke FHUSATHS). T 5(2000)

692

© DPFZ 443
A5 FI0e
City 2= 1|1
& Ak m=Estelho). 4t S04
A7) He] X% 401] w2 DPF) ZH/\(E}\]X—]oﬂ
£ A WA A w [10].
(2017)2 DPF * g zj o] A TR} 3
ki
A7)
7]
A 20& A4 o}“t}[n]
DPF+= HH7]7}A01] ¥3ly
2 EEE AL golge D]——"_,\—@—
DPF7| Al 2 J A=) =] &
A3k, kA 04 Aba R O]OV‘ %9
&3 2748 dsie] DPFO] A=
“H—r '5_‘3_0]-13} 87 Lqi—rO]] §1—5§

2
=
1o
2

o

ér-{ojg
2

e om
off r2 ottt &

7‘jl

o7 Z—]:_—é‘ oﬂ

jﬂ

N,

oW o e 0
0o o = L

BN

[

)
R A X o2 TF NS o

= zﬂxg;qako =

2

0}030134 1 A3} 1dle ol A
e ogejol s Be Aojwsr) Bt Aret

%jo] 19 DPF AL BUHOE ojele] o] Fu3

= 17

Aek okt dEFA o] o s Gt
s3] 49 GA AFE Idler}t AF-5) G Aol
2 $8HE 215 7 ¢l7] Wil DPF7F B4
o AFd F UEFE = AU S At
Al A48k Ao Basitha At

2.4 M&X12 DPF MO{2X] 7} wiot

A&t $8x70] @= DPF A4 Alojz A
& Agkeks 9s) 10kw 277} v e Hes
A R R e] U A TS vEo R
7127421 DPFe] Azl tia] wA gelajngto
T z2Ae v 2k

1) A& F4 7HsAE 700km o]

2) A FAF A gt

- 23A 4= 0kmvh) A€

3) W &% 160 ~ 70 T ol

4) DPF U] YA B4 EH2F : 24g o4

A7) W48 vhgo R 10kW 27)7F A2d dAex)
o] & EA4E 18T ARRAE FUteden, 1
W& o Atk



AEANTF 28 540 W& DPF A4 Alo] 7t A+
1) Z]—E]‘ 7(47(] A]'EH( */—;.\‘Eﬂ‘ﬂ PE]') Temp. of gas Engine
o at exhaust 10kW
2) 10kW #47] A9 ON pipe end ™  Gen. \
3) DPE A 5 AFE FAA : 5A Lobd
Aeael 8 5498 wegstol F7h8 DPF A
z271 5 7P & 5L Ao AAE A(Asdd p
g Foivi= A
DelAE Aol 7hestes shadvhs dow oot o Fig. 7. Possibility of fire due to exhaust gas when DPF
7 WA 71e] ALY 291X ON of -9} A 7Fs F4 A regeneration
o) 5x12bo] = wjc} o] F & 9w AojzAg
F7Feteh dx7Ms FAEARre] AAL 7]Ee] DPF DPF7} A A== 7 -$-oli= Table 13} 7o) ulj7]g}o]
A =A% ARG = HAY 24gS VISOR AF m zuoae wy|7ks LR} 417CE uo =4 b
FIA GHE 7S Theete] dAME =4 24g0] zmo sloslyin). deatake] wly]shol X Zuhe ujeh
DPFell HA5= ARGAD S ASAF AR 3T o gab) olglm walr) S S48k AertFo] wjA
2oz g4de g9l T A8, S Yo A4 Aokl 912130 u
7he 3} o] Az ) Hjo] we el
Vehicle Mileage PM = AL sl 129 w77 o9& 49 371K
(Over 700km) (Over 27q) -
) 279 “AAEH, AAg, A7 FAE] s B
DPF Regeneration
Control Logic At Q) A]o] EAsit)
Cooling water Engine RPM o]g)gt 93l o] AL Qx| o] -8-=}ol Al DPE7}
.(60~70" Except IdI
Temp (0709 et A7 2 ANAT 98 AFFE Aol Basia @
= | gieh, o2 98] Aol AAHE FeelA] DPF A
TM Gear lever PM o] A HE =oF I Lo] &gla HuSo] 2= 4
(Parking, P) . (Over 279) . o _
" Conted Logic U= Fig. 83} 2ol W13A HJRES 4454, &
for LTV with 10kW g oo ‘}%];oﬂ 25 j—(HORN)—O‘ :&L.g.g].o)\ig_ﬂi 7(:)1
Generator R == e = = = ’
= — O el =]
106 Generator - wEe g AEE B
(Over s hours 2} olelg 2 Qe sk UBAE A8
Fig. 6. DPF regeneration control logic addition for LTV owM B shte] EA7F HAE ) o= et &
with 10kW Generator A £ 7 53 9A(Black out) Aol d 4 S 7
S e gy L) A ALl o2l Aol Bl
o FAR =S~ 2 2 DA
% Eol T AN R ST sk seste 999 4] 971 el ol o
3 L % = 2= AR
S :ilﬁf‘le T OATAE AT gamar gesqn. e gA8e g A4
o
7} % shuel T':]—o ]O:; 7HOT&f Operatl;nal l;est A%bero] AR SaeA] 29X7h AdE AL DPF
ion) 7|7+ &%t o, F7kd £ e =
& Euvahztlon) g dekient, T AN puan ) 2912 oFF A1 a ASl
p o
1 EAte] e 4 An% 9 Aagol 2ERA ORAE DPF} A
o A8 5 AES Fig 83} 2o 7] H2EE S48l
2.5 DPF x1|01§’= XrE=to| mE EXH
DPF Alo|24 F715 F3] 10kW 237] 7H6-S %’4
8 4% 284 5 JeolA = DPFA A4 5 3) 3 #=
% S0 e ANE Aolzdol 489 49, 4 CEE
A Bell A SRS she &8 Sl DPF7E A4 B =Rl A&Age] 4540 d DPF A
7] wel] ofol whE F7HAQ EAZE BAE £ AUtk gge] 2AS 2sle] 98 A=At DPFY EA
55 sjetaje] BA FHA AU £4 4 x4

693



=}
i

Tt e e =2 A A9d A6E, 2018

Fig. 8. Electric Circuit to warn about DPF Regeneration for the LTV operator
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Table 2. Improvement effect according to research

result
Improvements Effect
DPF regeneration Improve operability and cost
logic saving during operation period
Alarm  system for | Secure safety during operation
notifying to wvehicle | and improve vehicle’s reliability by
operator preventing fire damage
Alarm S/W Ensur§ suitability for tactical
operation
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