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The Effect of Space Velocity(SV) on NOx conversion rate was performed to develop NOx reduction
after-treatment system. SV is calculated from engine exhaust gas volume and SCR catalyst
volume. Found the Urea injection duty of maximum efficiency for NOx conversion if increase SV,
NOx Conversion rate is down. Especially, when SV is more than 110, 000h'1, NOx conversion rate
decrease suddenly. Same case, if SV is lower than 40, 000h'1, NOx conversion rate is down.

Also, the characterization of Urea-SCR system was performed. Three candidate injectors for
injecting Urea were tested in terms of the injection rate and NOx reduction rate. The performances
of SCR catalytic converter on temperature were investigated. The performance of Urea-SCR
system was estimated in the NEDC test cycle with and without EGR. It was found that nozzle type
injector had high NOx conversion rate. SCR catalytic converter had the highest efficiency at the
temperature of 350 °C. EGR+Urea-SCR system achieved NOx reduction efficiency of 73% through
the NEDC test cycle.
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Table 1 Specification of test engine

Item Specification
Engine Name D4EA
Displacement Volume 1991ce
Bore x Stroke 83x92
Maximum Power 115PS/4,000rpm
Maximum Torque 269Nm/2,000rpm
Tobocharger Wastegate Type
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Table 2 Specification of aqueous Urea-solution

Property Value
AdBlue

Urea 32.5 w-%
Water 67.5 w-%

(NH,),COH,0

Name

Urea Content

Chemical Formula
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Fig. 3 SV of SCR catalyst
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Fig. 6 NOx conversion curve with SV(4507C)
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Fig. 7 NOx conversion rate with SV

89 ¥3t AY glovt u& RS G
Tt 5] oA ATS B a9 93
o= vehd Q] 14 183 JGoA IS
T ZUte] o3 Nox AZEEl HAE RE
& 4 2tk =3 SCR W] A £&& wpr|e
= ofF 350CHZY FHEE 40,000~120,00007 F
oA 80%°] e E&ol vsith
33NOx XAEE
33.1 YAF NOx HEEE B4

AAZFALEE 2,000pm oA A Eo 3
SCR AFoM 2] Nox d8ag9 Z3E Fig 8 9
et dd Ee Ay Folzlel wa wir]e
= Ao 98l 350ToANME 0% 7t AR E
S Hlou 400Celd A58 AL oAl A
= AgE 2y

100 T 500

86 1 400
8 i
.g B0 . . | 300 §
E“” i g ig(% 12 g
2 i; {100 &

0 | ) ; B 0

20 70 120 150 220
Torgue{Nm)

Fig. 8 NOx conversion at 2,000rpm

Zuje] a&o] 7t F& 350C<A FGA
A7 3 A4 FUko] B2 NOx HEa &9 A EH
#}E Fig. 9 o et AdFFHHF 1,500~
3,000rpm FElME 90% HES & 582
o 1,000rpm 3 3,500rpm oAM= E&o] <

ke

100 it 500

83 % 87 sr
80 | 0 ] ] ! { 400

B:_ . E : : _

. N H -]

e " ] j ] g

g 40} W NOX Conversion(%) | 1 200 &

1)

X =%
—&-Temperature{Cel

20| Temperalure(Cel 100 §

AR -

0 0

1000 1500 2000 2500 3000 3500
Engine Speed(rpm)

Fig. 9 NOx conversion at 350C



November 2008 / 87

g EE&o] Yg
U <Rl w7l = 350C F29 FHS F99
A= 80% o] & Fgo UEEE & T ¢
=3
- i T
48 & L NOx Converslon(%}
A0 /iw ey
‘ :
~ %’a\,"s ”\:\\u
S NN
~
5 o g0 - 80 ——
F — PN IS 65—’
sn.\_w"_“_’m,,_.’—so-——.\m
50 ® S e =
° 0 [
"mn 1500 000 2400 3000 350
Engine Speed{rpm)

Fig. 10 NOx conversion rate in all area

3.3.2 89A BENE B4

Fig. 11 & Z9A| EAME Aoj7]d fdoz
deEd AE A=d Duty ol vyl ©
ARt A= SCR Zu7t 843 A Yo}
AAE BAPBIA oy 1Rz ZFE F39
o] EAlo] Holx= AL B & Uk oA
538} Qo= AR A2l NOx & TAo]
B3 wj77bs SRS ofdte] Sl A
AET NH; & %ol A7) wito]r).

o |

250
L
njection Duty
]
200 SN '
1P 1sﬁ\zu 25 2 %7 3
£ 1 LN 2]
; 20
2 N b |10
= 1 1
5 —q \ik\ﬁ—« 10/;r-—"5
£ 100 5 10, [ s
i 55— 1
/»-'-—1 —_—— e ——1— i
0—
50 ; 7 y ;
. o 0 -~
4 —~— —
0
1000 1500 2000 2500 3000 3500
Engine Speed{rpm)

Fig. 11 Duty map for injection of urea solution
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