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Abstract : For non-road diesel engines of 56 kW or higher, the application of SCR is essential in order to comply with the
NOj regulation of the current emission regulations. In order to maximize the NOy reduction efficiency of the SCR system, the
NH; adsorption characteristics of the SCR catalyst can be utilized. Since the NH; adsorbed on the SCR catalyst has no direct
measurement method, it is inevitable to rely on the NH; adsorption estimation model, and there is a possibility that NH3 slip
may occur due to model error. Therefore, this study proposed a closed loop control method in order to minimize NHj slip by
utilizing the NOy sensor signal at the SCR catalyst outlet. It was verified through the NRTC mode, the certification test mode
for non-road diesel engines. As a result of the test, it was confirmed that the closed loop controller proposed in this study can

reduce NHj slip through detailed calibration.
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Nomenclature

: ammonia oxidation catalyst
: controller area network

: chemiluminescence detector
: dosing control unit

: diesel oxidation catalyst

: diesel particulate filter

: engine control unit

: non-road transient cycle

: particulate matter

: particulate number

: selective catalyst reduction
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Fig. 1 Schematic diagram of the engine test bench



Table 1 Specifications of the test engine

Urea-SCR System2| NH; Slip A2 2|8t NO, Sensor 7|8t HF I Z|0{7]| J4Lo]| 245t A

A7} 2= o lth DCUE <17 ECUS CAN

53F] DOC, DPF 2 &=, X3 A& L, g

& X ECUN A CANGEALS &3l

AEE T Table 20 -3 2]7%] 9] FAALE,
S

Engine type 4-stroke CRDI Diesel
Number of cylinder 4
Bore x Stroke (mm) 103 x 115
Displacement volume (cc) 3,833
Compression ratio 17:1
Max. power (KW/rpm) 74.5/2,200
Max. torque (Nm/rpm) 442/1,400

Fig. 2 Photograph of the test engine

Table 2 Specifications of the catalyst

Material Size (inch) Cell structure
DOC Cordierite 8x53 400 cpsi/4 mil
DPF SiC 8x8 300 cpsi/12 mil
SCR1 8x53
SCR2 Cordierite 8§x2.8 400 cpsi/4 mil
AOC 8x25

Fig. 3 Photograph of the After-treatment system

2.2 AEYY

T3 Alo]7]9] A E
SAIEE =21 NRTC cycle2 =
= NRTC cycle®] 713 x4% 1w gl B35 vepdtt o)
=3k Urea w-AHS 538l NH; slip2 #32317] 918l 7152
NHy/NOH| 2] 30 % ¥ 245k o1, SCR F vl
250 °C 715 NH; o S222] 90 %5 F2 A1 el =
A &S 2833t Fig. 55 SCR 2% 2 NO»/NO ratio
of mh2Z ZEAF 2271 9] NHy/NOH| &S el

R he
&3l

=
a—

e
S
S

3000

— Enginespeed(rpm) —— Torque(Nm)
2500 750
—_
E P
£ 2000 600wy
b= s
g £
2 1500 450 &
@ ]
@ 2
-] g
;ﬂ 1000 300 —
=
500 h 150
0 = ” - °
0 120 240 360 480 600 720 840 960 1080 1200 1320
Time(s)

Fig. 4 Variation of engine speed & torque on the NRTC test
cycle
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Fig. 6 Structure of the closed-loop controller for Urea SCR
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Fig. 7 Results of NO concentration, SCR catalyst
temperature & accumulated urea mass flow with
base calibration data on the NRTC cycle
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temperature & accumulated urea mass flow with
overdosing condition on the NRTC cycle
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