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Nitrous oxide (N20) is an important trace gas in the atmosphere not only because of its large global warming
potential (GWP) but also because of the role in the ozone depletion in the stratosphere. It has been known that
soil is the largest natural source of N,O in global emission. However, anthropogenic sources contributing from
industrial section is likely to increase with rising the energy consumption, and transportation as well. In this
study, a total of 32 gasoline-powered passenger vehicles (ranging from small to large engine's displacement and
also ranging from aged catalyst to new catalyst) were tested on the chassis dynamometer system in order to elu-
cidate the characteristics of N2O emission from automobiles under different driving modes. Ten different driving
modes developed by NIER were adapted for the test. The results show that the N;O emission decreases logarith-
mically with increase of vehicle speed over the all test vehicles (N2O emission = -0.062 Ln (vehicle speed) +
0.289, r2=0.97). It revealed that the larger engine's displacement, the more N2O emission were recorded. The
correlation between N,O emission and catalyst aging was examined. It found that the vehicles with aged catalyst
(odometer record more than 8,0000km) emit more N,O than those with new catalyst. Average N;O emission
was 0.086£0.095 N,0-g/km (number of samples=210) for the all test vehicles over the test driving modes.

Key Words : Nitrous oxide, N,O emission, Gasoline-powered vehicles, Greenhouse gas, Dynamometer testing,
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Table 1. Characteristics of the vehicles tested in the study

Engine’s Odometer Engine’s Odometer

Test date displacement Model Year record (km) Test date displacement Model Year record (km)
2001.11.29 light' Matiz 1998 39,200 2005.04.25 small Sephia 19% 167617
2001.12.07 light Tico 1993 100,000 2005.05.02 small Avante XD 2004 4,925
2004.11.29 light Matiz 2001 71,125 2001.10.16  middle’ Sonata I 1998 43500
2004.12.13 light Visto 2002 42,347 2001.11.15 middle Sonata 2 1995 63,000
2005.03.28 light Atoz 1998 97,390 2001.12.11 middle Credos 199 88900
2006.04.11 light Visto 2002 54,234 2004.11.01 middle Sonata 2 1995 180,000
2005.04.18 light Matiz 1999 95,105 2004.11.08 middle SMb 2003 23526
2005.05.09 light Matiz T 2002 27,603 2005.02.21 middle  Grendure XG 2000 111,937
2001.10.22 small’ Avante  199% 100,600 2005.05.16 middle EF Sonata 2002 20,646
2001.11.21 small Accent 1995 110,000 2005.05.30 middle EF Sonata 2001 54,592
2001.12.08 small Avante 1996 55,128 2001.10.31 large” Grendure 2001 17,000
2004.11.22 small Avante XD 2003 20,745 2001.12.18 large Grendure 1997 83700
2005.01.24 small Spectra 2001 28,696 2004.12.20 large Dinasty 1996 138492
2005.01.26 small Sephia 1993 153,808 2005.02.14 large Equus 2002 49,096
2005.02.01 small Elantra 1994 135,431 2005.03.21 large New XG 2002 35000
2005.03.07 small Avante 1997 94,650 2005.05.23 large Grendure XG 1999 130,000

hght engine’s displacement < 800cc, small’ : engine's displacement < 1500cc, middle”and large": engine’s displacement

> 1500cc,
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Fig. 1. A schematic of chassis dynamometer system
and snapshot the testing vehicle for the gas
emission.
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Fig. 2. Driving pattern of representative speed 26.4
kmvh for light-duty vehicle.
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Table 2. NoO reproducibility test result for peak area and retention time

Standard N0 Peak area
Conc. Ist 2nd 3rd 4th 5th Average SD RSD
05 ppm 39675 37875 38459 38610 37915 38507 729 19
1.0 ppm 73340 74108 73344 72949 73334 73015 1202 16
74 ppm 543148 539925 551207 547739 539925 544388 4452 08
Standard N:O ' Retention time (min.)
Conc. Ist 2nd 3rd 4th 5th Average SD RSD
05 ppm 4234 4236 4243 4244 4233 4239 0004 | 0103
10 ppm 4236 4242 423 4237 4239 4238 0003 | 0.060
74 ppm 4238 4240 4238 4238 4240 4239 0001 | 002
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