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Abstract

NOx, PN and CO emissions from diesel trucks make up a significant portion of domestic air pollutant emissions. There-
fore, test vehicles with various emission standards and driving modes were selected to evaluate the emission characteristics
of regulated pollutants (NOx, PN, CO) in medium-duty trucks. As a result of test, all test vehicles were satisfied with Euro
5 or 6 regulation. NOx emissions of Euro 6 vehicles with after-treatment of LNT + DPF were lower than those of Euro 5
vehicles with DPF. In WLTC mode, all vehicles have high NOx emissions at section of extra high speeds, which are deter-
mined by increased fuel consumption and high combustion temperatures. CO and PN emissions from all vehicles were found
to be low at section of low speeds. Also, The NO»/NOx ratio was analyzed at 7-23% in each mode, and the NO,/NOx ratio
increased as the average vehicle speed increased. In NIER 9 mode, the CO, HC, and PN emissions were higher under cold
conditions of engine than hot conditions of engine. In addition, vehicles with after-treatment system of LNT have similar
NOx emissions level in this study.
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Fig. 1 Driving pattern of test modes

Table 1 Specification of test vehicles

A B C D
Emission Standard Euro 5 Euro 5 Euro 6b Euro 6b
Displacement (cc) 2,497 2,497 2,497 2,497
After treatment DPF DPF LNT+DPF LNT+DPF
Max Power (ps/rpm) 133/3800 133/3800 133/3800 133/3800
GVW (kg) 2,915 2,985 2,975 2,895
Test-cycle for certificated NEDC NEDC NEDC NEDC




S EF-3 55| 2] A|25¢ A13.(2020)/ 29

e

Table 2 Specification of driving cycle

Table 3 Specifications of exhaust gas analyzer

Average |Maximum| Driving | Driving
speed speed time distance
(km/h) (km/h) (sec) (km)
NEDC 334 120.0 1180 10.9
NIER 9 34.1 70.9 926 8.8
WLTC 46.4 131.3 1800 233

Fste] JiEe S =2 i EQl NIER 9 BR=9}
AGAS A &7 ASAIHEES] NEDC ¥

=49 ARAEA WiETEE AFAIERES]
WLTCE ARE-3Ith. Aldale] A 32 Ao 4
AF 50%S wrgdste FAE @ASATh Fig. 19+
Table 2] Z7Fo] AlERE AU YERAATE

2.3 IS SYE|

Figure 23} 7Zro] wj&71s 24L& 2H5x1e]
6(9(7]-_6':’ e A 4.6‘:) A} 3}
(Zollner, AVL) &8 $oA Algx}3Fo]
E TP o viEHe LEEHY] IR E
A A8 A EAFH A (CVS-7300T, Horiba)s ©
skl Alg AF el ZFsilen, &7k
(MEXA-7200H, Horiba)Z Hl&® 7+ A &2

A5G h 3 NOx9 TAAEL B3]
NO, NO,, N,O, NH;E 2A|7F 23 o] 7153 NOx &
2 71(MEXA-1400QL-NX, Horiba)S A}&31t}.
Table 3, 40| W& 7} E417] 2 NOx #41712] AHA|

AL eyt

S
offl E

o

X

a
12 O u% b

Mr oo g N oo 2 | X N

£
00
=

off’ [‘-{E

<A

VETS-7000NT

(Main Control Program)

CRSD-7000

Dilution
= | AR

Compounds | Principle Measuring Conc. range
CO NDIR 50, 100, 1000, 3000 ppm
CO» NDIR 1, 2, 3, 6%
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Table 4 Specification of NOx Analyzer

Item Specification
Components NO, NO,, N,O, NH3
Principle Quantum Cascade Laser
Sampling speed 10 Hz
Flow rate 8 L/min + 1 L/min
Sample line temperature 113 + 6°C
Response time (t10-90) NO, NI\?IZI\;IZOS :s<2 s
Span noise < 2% full scale (FS)
Zero / span drift <1%FS/8h
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Fig. 2 Exhaust emission test system
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