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Abstract :

The number of vehicles applied diesel engine are rapidly rising for fuel economy. Accompanying this trend,

application of an after-treatment system is strictly required as a result of reinforced emission regulation. The Diesel
Particulate Filter (DPF) system is considered as the most efficient method to reduce particulate matter by car makers but
also in retrofit market. In this paper we discussed the optimization of active regeneration timing by comparing the fuel
consumption from back pressure caused by PM loading and from active regeneration. The effects of back pressure of
DPFs during PM loading, active regeneration condition and engine emission(PM) on additional fuel consumption are
experimentally investigated and the proper regeneration timings according to DPF systems and fuel loss for 160,000km

are determined.
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Nomenclature
X : PM Loading, g/l
BP : Back Pressure, bar
Xregen : PM loading at Regeneration, g/l
BPT : Balance Point Temperature, °C
LME

DA 2 Ak Fele 54 g A4

ASHE(NOX) A ohujeh 24 315 4 o]

‘Corresponding author, E-mail: kcoh@katech.re kr

A o] o A EE FAE SEA R
gk ol # 3 #A & s Asty] fste] aLHEAL
S 22 BAL A T el od £ =
A 5o Be & 7o A7hg o] TR E
A ZFEtE e wE FAS HEAT] HEME T
A7) Fx) 9 e gz o)t

Oz dArEZde] AAE Y3 PF(Dlesel
Particulate Filter):= QAVIEE AA7E

Fakd el 7)1z o4
= 2-3)x} B F(Retrofit) A A+ 2wt }‘4 2} i F-F-e

A2 AT H4H ol AjAEl o2 BHE I Qi



HAC"_.
=]

olelg Azl Hysto] Be AZke Tojst
it} DPF= JAE4 e PMS kAl o g
Askar YAste 7)otk AL S Zojol
& AP DDA 9 Do) o7k 7
A o) glor, HTo) = ALl H e AP LS
& ZUINTI7] 9130 <R AR 2 A A A
o] Bkl B3k ialo) guks] A7 x)o] 2§+
532 Qiek 22 Fol) 12 DOCE o]-§5ho] o)A
FEAY VAARS o5 AWINS @x)
(Euro-4) x}epol] 44551 g},

-8z B g A A Retrofit Marke)ol 5 279
= AL G4 9] DPF A) 22518 Bol Hg3leo
LR R LR R e Rk (: )
o212 ul &) o] §A ulEol A8 Wevt A
ZHolgith 28] AAA A Al . ZE A o 2 DPF
Nede) ARE 299 5 9] Rl AN T L
o) ghant vj7) 1 27 9) 7o) o) s PMo] g
Moz A4 A £ viste] o) du] £4o)
2 % olujel u)g Ao Aol ol g e e s
o gel¥e] e,

whehA] Aol A 3= X1l 4] A4 o] DPF A 2
do) HHES A9 e shue] wow Ah
2 2Rl % DOCE 7l ste] AAVA17) & %
Ao 4 PMo) 2 o) mhet wh sk wigte] ©
3 eu) A A el o8] dyshs dn] HH S
vl ez F1H A 20E H 45319
gAY A7 Ao a2 sk ot

S

T+ SAPEE 2dste] A YAle] DPF ‘?:HL EE
A5tk A A DPF ) F 7} L5 £5.8)
AL A8 600°C BEZ A8t T YA
105802 314369 EA7 = v g3l EAJo] ¢

% 2-f- 4] BF2)(Fuel:2bar, Air:1bar) 2] ¥A}7] & A}

92 SIZAEATEIS =2 HITH H5S, 2000

Hotp -

ouH

Intake

Thenmocouple

Fig. 1 Experimental setup
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Table 1 Specification of engine and DPF system

D8AXTCI

Displacement (cc) 16,031

Max, Power (ps/rpm) 400/2,000
Engine | Max. torque 166/1,200

combustion system DI

NO, (g/kwh) 9.79

PM (g/kwh) 0.281

BSFC {g/kwh) 2218
DOC Dia. xL 11.25"x4.5"

Volume {liter) 7.33

Cell size/Web thic. 400/7

Dia.xL 12"x12"

DPE Volume {liter) 2224
Cell size/Web thic. 200/16
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Fig. 2 PM loading and Regeneration procedure
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Fig. 3 Increment of back pressure according to DPF and
back pressure valve system
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Fig. 5 Back pressure and BSFC during PM loading
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Table 2 Fuel penalty when PM loading (ESC mode)

DPF Fuel pena]ty at X g/l
PM loading= | (fuel penalty for PM
8.4g/l loading=x g/I)

DPF A 3139 %
DPF B 2.388 %
DPFC 4.640%

X/4.2*3.139 %
x/4.2*2.388 %
x/4.2*4.640 %
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Fig. 6 Active regeneration during 10min in ESC mode (8"
mode start, 2™ mode start)
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Table 3 Summary of calculation parameters for decision
proper regeneration timing

Fuel economy Fuel economy
4km/ 5km/l
Fuel cor;sstémrgggg during 14.76 liter
Mileage for ESC mode
{fuel economy*fusl 59.04km 73.8km
consumption)
Number of ESC mode for
160,000km 2710 2168
Total i
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Fig. 7 Fuel consumption due to back pressure and active
regeneration (160,000km, fuel economy=5km/1)
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