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EXTENDED ABSTRACT

Introduction: Air quality management and pollution control from mobile and stationary
sources are of paramount importance from both environmental and human health perspectives.
One key aspect in this regard is estimating air pollution emissions from vehicles and other
mobile sources. Due to the diverse performance of vehicles under different conditions,
estimating these emissions poses significant challenges for researchers and industry
professionals alike. Hence, the use of accurate and reliable tools for such estimations is
essential. The International VVehicle Emissions (IVE) modeling software is one of the main tools
used in the development of emission inventories for air pollution studies in many countries.

Material and Methods: This study compared IVE model data and measured emissions from
zero-kilometer internal combustion engine passenger vehicles to examine the deviation of
model values from reality. These measurements were performed using a chassis dynamometer
test at ISQI laboratory, following the Euro 4 emission standard and the New European Driving
Cycle (NEDC).

Results and Discussion: The comparison of emission data obtained from the chassis
dynamometer test of internal combustion engine vehicles with those modeled by IVE revealed
differences in emission levels, particularly notable for nitrogen oxides (NOx). These disparities
indicate that the IVE model may not accurately represent reality and requires necessary
adjustments.

Conclusion: Managers and decision-makers in air quality and environmental management
should carefully consider the results of research and experiments in this field. Analysis of
emission levels indicates that the IVE model, in some cases, may not closely reflect reality and
relying on hypothetical conditions for estimating pollutant levels is unreliable. Improvements
to the IVE model are necessary to enhance the accuracy of these estimations, contributing to
better assessment quality and improved performance in air quality and environmental
management. Developing data-driven and transparent approaches and solutions holds
significant importance in this regard and can lead to considerable improvements in air quality
management and pollution reduction efforts.
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Fig. 1- Dynamometer chassis test
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Table 1. Dynamometer chassis test conditions
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Table 2. Parameters to calculate emissions in IVE Model
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Table 3. Dynamometer chassis test results

alis alos Jlo NMHC NOX HC co
Vehicle Year (gr/km) (gr/km) (gr/km) (gr/km)
2015 _ 0.030 0.074 0.401
2016 _ 0.055 0.064 0.432
‘ 2017 _ 0.035 0.060 0.370
V7 s 2018 _ 0.089 0073 0.490
Peugeot 206 2019 ~ 0.007 0.057 0.429
2020 0.061 0.022 0.067 0.290
2021 0.033 0.032 0.041 0.293
2015 ~ 0.036 0.042 0.338
2016 _ 0.027 0.041 0.357
2017 _ 0.048 0.047 0.335
R 2018 ~ 0.049 0.045 0.397
Samand 2019 ~ 0.028 0.038 0.487
2020 0.040 0.026 0.050 0.649
2021 0.026 0.248 0.031 0.464
2015 _ 0.024 0.083 0.591
2016 _ 0.027 0.064 0.436
) 2017 _ 0.020 0.062 0526
s 2018 _ 0012 0.061 0.434
Tiba 2019 _ 0.019 0.087 0.638
2020 0.057 0023 0.067 0.940
2021 0.051 0.010 0.060 0.862
2015 _ 0.022 0.093 0.583
2016 _ 0.026 0.067 0.476
2017 _ 0.020 0.068 0.453
Vs 2018 _ 0012 0.068 0.478
Tiba2
2019 _ 0.010 0.070 0.556
2020 0.065 0.010 0.080 0.909
2021 0.048 0.010 0.057 0.868
2015 0.089 0.087 0.618
2016 _ 0.030 0.046 0.432
2017 _ 0.035 0.069 0.400
Fr0 sl 2018
Peugeot 405 2019 0.035 0.043 0,510
2020 0.038 0.038 0.042 0513
2021 _ _ ~ ~
2015 _ 0.056 0.062 0.360
2016 _ 0.028 0.056 0.460
2017 _ 0.070 0.058 0.358
el 2018 _ 0.019 0.076 0.582
Saipa 2019 _ 0015 0.089 0.608
2020 _ 0017 0.086 0.601
2021 ~ _ ~ _

‘ 2019 _ 0.016 0.097 0.696
s 2020 0.060 0.023 0.070 0.989
Quik 2021 0.045 0.023 0.054 0.960
Oeal 2021 0.069 0.052 0.077 0.587
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Table 4. Fuel characteristics in IVE software
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Table 5. Calculation results of passenger car emissions in the IVE model
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Fig. 6- Comparison of model and dynamometer chassis test
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