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Evaluation of cold-start emissions of light-duty gasoline vehicle
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Abstract: To reflect the emission level of light-duty vehicles more comprehensively and realistically, it is
necessary to consider the cold-start emissions of vehicles in real driving emission (RDE) tests. For this
purpose, a light-duty gasoline vehicle complying with China V[ emission standards was selected to complete
eight RDE tests, and its cold-start emissions were included in the total urban emissions evaluation. The
results show that the contributions of CO, NO, , and PN emissions from the cold-start trips to the total
urban emissions are 28.3%, 31.9%, and 39.8%, respectively. In the full cold-start trip, CO and CO,

emissions are significantly correlated with average coolant temperature, while NO, and PN emissions are
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strongly correlated with average vehicle speed. Additionally, the cold-start emission results under RDE
tests are quite different and closely related to the dynamic parameter v - a,, ( velocity times positive
acceleration) in the first 50 seconds of cold-start. It is recommended that the dynamic parameters at the
initial stage of cold-start (e.g., the first 50 seconds of cold-start) should be strictly limited when amending
the RDE test procedure considering cold-start emissions.
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Fig. 1 The installation layout of PEMS equipment
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Table 1 Information of the experimental routes

i 173 AR/ km TG B B E /% B A/ % TS B A/ % WE LR/ %
B m R TR g MRS e
Gpes P i iy i i
1 20.1 48.9 60.7 17.9 19.9 15.3 19.4 15.7 +5 +4
2 22.3 56.9 21.5 19.7 36.8 19.9 41.7 17.3 +5 +5
3 26.0 60.4 31.2 22.4 38.5 19.2 30.4 18.8 +6 +5
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Fig. 2 Experimental routes
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Fig. 3 Speed-time profile of the four routes and change of atmospheric pressure during tests
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Table 2 The cold-start trip information of eight RDE tests

KR g e e TREETHEE
1 PRk 1 30 70 96.1 170 0.71 15.1
2 PRk 1 22 70 97.7 191 1.59 30.0
3 Lk 2 31 70 98.3 176 0.47 9.6
4 PRk 2 25 70 98.3 220 0.70 11.5
5 BEER 3 31 70 98.4 195 0.49 9.0
6 PRk 3 34 70 97.8 156 0.27 6.1
7 Lk 4 41 70 96.9 132 0.25 6.9

8 M2k 4 31 70 98.1 215 0.72 12.1
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Fig. 4 Comparison of pollutant emission results between the urban trips (including cold-start) and cold-start trips
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Fig. 5 ollutant emission of cold-start with average coolant temperature and ambient temperature
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Fig. 8 Comparison of pollutant emission results between total cold-start trips and the first 50 seconds of cold-start
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Fig. 9 Comparison of instantaneous pollutant emissions and instantaneous v *a . in the first 50 seconds of cold-start
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