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Estimation of typical agricultural machinery emissions in China: Real-world %%
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HIGHLIGHTS GRAPHICAL ABSTRACT

o The 8-mode testing cycle was unable to
reflect actual engine performances.

e NOx emission factors were higher than v &
those of national inventory guideline.

o Emission inventory based on harvesting

@
area of com combine harvester was 3 =
established. I .
« Emissions of corn combine harvesters in '?* —
China mainly occur from June to r|
October. P A |
B
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1. Introduction According to the 2020 China Agricultural Machinery Industry Yearbook, as
of 2019, the total mechanical power of agricultural machinery in China

Characterized by a high engine power and low fuel consumption, reached 1027.6 million kW, of which diesel engine power accounted for
diesel engines have been widely applied in agricultural machinery (Liu 77.6%. The 2019 China Mobile Source Environmental Management Annual

et al., 2020; Wang et al., 2019a; Triantafyllopoulos et al., 2019). Report revealed that in 2018, the nitrogen oxide (NOx) emissions
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Ammonia Emission Characteristics for the Light-Duty Gasoline Vehicle under
Regulatory Cycles

JI Jianglin'***, ZHAO Haiguang™’, ZHENG Feng"***, YIN hang*’, DING Yan*', HE Chao'*

1. School of Mechanical and Traffic Engineering, Southwest Forestry University, Kunming 650224, China

2. Key Lab of Vehicle Emission and Safety on Plateau Mountain, Yunnan Provincial Department of Education, Southwest Forestry
University, Kunming 650224, China

3.State Environmental Protection Key Laboratory of Vehicle Emission Control and Simulation, Chinese Research Academy of
Environmental Sciences, Beijing 100012, China

4. Vehicle Emission Control Center, Chinese Research Academy of Environmental Sciences, Beijing 100012, China

Abstract:In order to understand the current status of NH; emissions from light-duty gasoline vehicles, NH, emissions from a China 6 light-
duty gasoline vehicle equipped with a three-way catalytic converter (TWC) were tested under three test cycles, respectively, including
worldwide light-duty test cycle (WLTC), China light-duty vehicle test cycle (CLTC), and federal test procedure (FTP-75) operating cycles.
Instantaneous NH; emission characteristics and the impact of different ambient temperatures (=7, 0, 23, 35 C) to NH; emissions under
WLTC cycle were analyzed, moreover, the NH; emission factors under three test cycles were also compared. The results showed that no
NH; emission was observed during the first 50 s of the cold start under WLTC cycle. NH; emissions were concentrated primarily in the

low speed and medium speed phase (first 900 s), while few NH; emissions occurred in the high speed and ultra-high speed phase. Light-
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Real driving NO, emission characteristics of China V| heavy-duty diesel vehicles
at different altitudes

Jl Jianglin', ZHENG Yongming'’, LI Shifeng', HUANG Congkui', LIU Dianyun', HE Chao™*
1.CATARC Automotive Test Center (Kunming) Co., Ltd.
2.School of Mechanical and Traffic Engineering, Southwest Forestry University
3.Key Laboratory of Vehicle Environmental Protection and Safety in Plateau Mountain Area of Yunnan Provincial Colleges

Abstract To understand the NO, emission characteristics of China VI heavy-duty diesel vehicles at different
altitudes, a portable emission measurement system (PEMS) was used to conduct real driving emission tests on China
VI heavy-duty diesel vehicles in four cities with different altitudes (including Xiangyang, Kunming, Lijiang and
Shangri-la). This study showed that with the increase of altitude, NO, emission showed an increasing trend, and the
average NO, emission rate under high altitude was 4.65-20.58 times that of the plain, and NO, emission factor was
2.80-13.75 times that of the plain. NO, emission factors of Shangri-la were 1.27-13.75 times higher than those of
Xiangyang, Kunming and Lijiang under different load conditions. NO, emission factors of urban road were 1.05-
6.49 times higher than those of suburban road and freeway, and the emission factors of urban road in Shangri-la
exceeded 400 mg/km. In the interval of Bin 11-Bin 14 and Bin 21-Bin 28, NO, emission rates showed a trend of
increases followed by decreases with the increase of VSP. NO, instantaneous emission rate peaked when the
vehicles drove from urban road to suburban road and suburban road to freeway at different altitudes. The high NO_
emission area was concentrated in the high speed and high torque range. The coefficient of determination between
altitude and the average NO, emission factor was 0.86, which showed a fair positive correlation.

Key words altitude; NO, emission factor; China VI heavy-duty diesel vehicle; real driving emission
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