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Abstract : Diesel engine has many advantages such as high thermal efficiency, low fuel consumption and low emission

of CO,. However, the diesel engine faced with strengthened emission regulation about NOx and PM. To suppress NOx
emission, after-treatment systems such as Lean NOx Trap (LNT), Selective Catalytic Reduction (SCR) are considered
as a more practical strategy. This paper investigated the performance of Lean NOx trap of the 4 stroke diesel engine
which had a LNT catalyst. Characteristic of exhaust emission at NEDC mode was analyzed. From this result, the effect
of nozzle attaching degree, injection quantity and gas flow change on NOx conversion performance was clarified.
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Fig. 1 Configuration of engine and after treatment system

Table 1 Specification of test engine

Description Specification
Engine type 4-str0k§ turbo-charged
DI diesel engine
Number of cylinder 4
Bore x Stroke (mm) 83 x 92
Displacement volume (cc) 1991cc
Fuel injection system Common rail (1600bar)
Max. power (ps/rpm) 146 /4000
Max. torque (kg'm/rpm) 32/1,800~2,500

2.1.2 SHA A|AH

X &2 A= FuchinoA}2] Eddy current 2] 2]
ESF-H-150 29L& Al85}o] Al A~dS &5
Table 201 A& ol] AHE-3F 5 A €] Al L& e AT

Table 2 Specification of engine dynamometer
Model FUCHINO, ESF-H-150
Type Eddy current, load cell type
Max. power (PS/KW) 150/110 at 2500rpm
Max. rpm 10,000

2.13. HiZ| k& B4 A|AH

LNT®] 55 #A418t7] flste] wi7] 7k 74
Z(MEXA-DEGR7100, HORIBA)E ©]-&3&}o] Hj7]
7k S AT 2 AISAel A S 7}
53k 7}~ A E-& HC, NO/NOx, CO/CO; ©]™, HCE=
T o3} 7A=7I(flame ionization detector;
FID), NO<} NOx & 18} 233 -4 7| (chemilumines-
cent detector; CLD), CO/CO,:= B EALS 2 2] M &
21 Al(non dispersive infrared; NDIR)E ©]-&3}] l
717v2=0] FEE %A Hrh A AldS

Table 30l YFERS)

Table 3 Specification of exhaust gas analyzer

Specification of exhaust gas HORIBA,
analyzer model MEXA-DEGR7100
Cco 0.5~12% vol. FID
NDIR
CO, 0.5~20%
CLD NOx 10~10,000 ppm
FID THC 10~20,000 ppmC
0, 1~25% vol.
Flow 9~12 /min
Sample
Inlet pressure 0~30kPa

A AEG L= Wb 2 FXE Ve AA 2
Folth AR FHo] Zod A" T A AEHg=
EPA R FYUA R BANE = AR gEH ==
Aol & f3te] Azt shA] 918 R A5l A
A5 A flste] T8 A S AHSSE e,
Ued 7] @47 P E o] &3 YArE AA
SFATE RTD AA 2 =5 S5 2% o] A
EETE o838t 17 @43 W77 & 2ol PID
Aofgo g &= Aojo] gHAI F4 54&
A
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Table 4 Experimental engine conditions

REM 0, Exhaust (ppm)
NOx HC
1850 44.6 53.5
2100 9% by throttling 51.8 53.8
2300 435 55.9
RPM Fuel Reductant Penalty (%)
(g/min) (g/min) 2.17 | 3.25 | 433
1850 59.2 2.17 3.67 | 549 | 731
Fig. 2 Photography of reductant supply temperature and 2100 67.2 3.25 323 | 484 | 644
supply pressure controller 2300 736 433 294 | 441 | 5.8
22 AF Y
Exhaust _—>
R 2 2ol mep skl Al AR A5 54 pipe\ Exhaust gas flow direction
off M= S Fetatr] $18ko] Table 49k 22
7

]
A Z2ollA w77 A Ae stk
P EE PAP NS DY P — |
A FEE throttling S &3] 9% = A o]31% o1, - Nozzle
AF EAF A 2L 4bare] 35 GHOZE 10ms?

20HzO] F71 2 BEA}slE 3L BA} 352 A 2

AldS 2Hs g on 19 g 1 BALS 8 3. &y Ao} 3l nE
Atk
DPE @5}94 WAs EAe BEao] o6 3.1 NEDC 2E=0jMe| HiZ|7tA &Y

NEDC 2= 4% skl o™ DPF Hdhe] 2= of Flg = Tgﬁ% W el NF;DC -

/1% deleln 2gsac, Agenry Ay NIk AT RYE A THAAA §71 60
= ‘ A Z FYEE 7] 370 ds BAS 43

¥ DPF dwte] 2ot uf7] A= & X5 53l o spararele)

AY S sk v & 33 ZhEo) 2 NOx I

A3 548 1Y) el A2 1850rpm 7ol A A . s

22 132 92 20Hz, 10ms® 603](3 %7 HA}, 57 L o e

% 39) BA}SEe] BAFE 3.25g/min O & AL 3FS) ;i% ” Ia) \

O e WA e YA 08 )2 N VANANTANITAY \

o= 509} 10°°]] tigt F3t £& 5448 vl 59

ok AAE P 4EE Fig 3o dehig § MWVMWUM

T3 F A3 1850rpm ol A FARE 14 @9 & 20Hz, o

10ms? 403223+ AL, 58% <)ol A 6033 % i3

AL 7% DR DU BARE 27 A 80 s MM}{W

olof] w2 A5t 54-& g} sttt v o= 4l g o

2 & 218 A rpme] W 3l whe} vl 7] 7h 229 55« jw,\/ﬂf

EAX] AA7F @] wiEel A<l vlazt of 5

A9, A T 218 9% 2 DAEA A6t 7} T e

2 Sk sl u2 A3 EA LS mket 59t Fig. 4 Gas flow and temperature with time in NEDC mode
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Fig. 5 Relation between DPF inlet temperatures and gas flow
rate in NEDC mode
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Fig. 6 Comparison of mean NOx with attached nozzle angle
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(b) Effect of injection quantities on NOx emissions

Fig. 7 Effect of injection quantities on emission characteris-
tics under same driving condition
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