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Abstract >> Nitrogen dioxide (NO3) is an important urban pollutant in Korea.
Expecially, diesel vehicles are responsible for the most traffic rated nitrogen ox-
ide (NOx) emission, including nitric oxide (NO) and nitrogen dioxide (NO2).
Though nitrogen oxide (NOx) emission from vehicle was applied a strict enforce-
ment of emission standard, the specific NO fraction in NOx (NO2/NOx) from vari-
ous types of diesel vehicles was not understood. In order to investigate the frac-
tion of NO2/NOy, the vehicle emission study was carried out at the facility of
Transport Pollution Research Center (TPRC), National Institute of Environmental
Research (NIER), Korea. Three different types of diesel vehicles(VAN, SUV, pas-
senger) were tested on the NIER driving mode. The result of NO,/NOx ratio was
over 0.1 for all test vehicles and the highest NO, emission was observed at the
van vehicle. The observation was showed that the emission trend of NO,/NOx for
passenger and SUV vehicles were inversely proportional. Also, as the emission
standard has been strengthen, the emission rate of NO2 has been decrease.
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Table 1. Specification of test vehicles

Item Specification
VehicleID" DI D2 D3 D4
Category Van SUV | Passenger | Passenger
Fuel Diesel | Diesel Diesel Diesel
After- DOC DOC, DOC DOC
treatment DPF DPF DPF DPF
Engine

displacement | 2,500 2,000 1,700 2,200
(cc)

Emission

standard EURO S5 |[EUROS| EURO6 | EURO 6
" Vehicle IDs beginning with D are for Diesel
Table 2. Specification of MEXA-1400QL
Item Specification
Components NO, NO,, N,O, NH;
Principle Quantum Cascade Laser
Sample line temperature 115C
Sampling speed 10 Hz
Flow rate 8+ 1 L/min
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Table 3. Information of NIER modes

Mode Du(rsaet(i:())ns Di(?;n)ce s?Zfd sl;)/[etii
(km/h) | (km/h)
NIERO1 873 1.1 4.7 334
NIERO5 861 4.1 17.3 68.1
NIER09 926 8.8 34.1 70.9
NIER12 840 15.3 65.4 833
NIER 14 917 24.8 97.3 104.5
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Fig. 1. (a) comparison between measured NOx concentration by MEXA-7200H and MEXA-1400QL on vehicle speed (b) correlation
NOx concentration between MEXA-7200H and MEXA-1400QL by NIER mode of D4
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Table 4. Concentration of NOx from vehicle's emission from the different driving cycles

Mode Components (ppm) D1 D2 D3 D4
NO 190 (+66) 88 (+4) 76 (11) 104 (40)
( sz.lgi-&;m) NO; 61 (£11) 9 (+0) 16 (£2) 21 (*11)
NOx 251 (&55) 98 (+4) 92 (£12) 126 (+50)
NO 68 (£14) 79 (+7) 51 (4) 83 (£15)
( AvgllEg (fmh) NO; 58 (£3) 15 (£5) 6 (1) 22 (+10)
NOx 126 (£14) 94 (43) 57 (+4) 106 (+24)
NO 71 (+6) 72 (+2) 69 (3) 111 (+17)
( AV;H;EE{ (fm/h) NO, 55 (£2) 14 (+2) 11 1) 28 (£6)
NOx 126 (+7) 86 (1) 80 (&3) 139 (+15)
NO 97 (#3) 89 (+6) 74 (6) 135 (£7)
( AV;HGES}X lkzm/h) NO; 50 (+4) 31 #2) 13 (£2) 25 (+6)
NOx 148 (+5) 120 (7) 87 (+5) 160 (+12)
NO 87 (+8) 88 (£9) 47 (£13) 35 (+18)
( AV;H;}E Emh) NO; 48 (+2) 26 (+1) 7(3) 2 (0)
NOx 135 (&11) 115 (£9) 54 (£16) 37 (£18)
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