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Abstract: Based on the vehicle specific power(VSP) model, with particular emphasis on the characteristics
of plug—in hybrid electric vehicles(PHEVs) , this study proposes NO, emission factor calculation methods
for both charge-depleting and charge-sustaining modes. With the objective of minimizing average per—
vehicle NO, emissions within the intersection area, and subject to constraints including average per—vehicle
delay and average number of stops, a signal timing optimization model is established for intersections under

mixed traffic environments comprising conventional fuel vehicles and hybrid electric vehicles. Analysis
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results indicate that the proposed model achieves a 31.29% reduction in average per-vehicle NO,
emissions. Meanwhile, average per—vehicle delay and average number of stops exhibit consistent variation
trends with average per-vehicle NO, emissions, with reduction rates of 43.99% and 28.88%,
respectively, outperforming the Webster model which considers only traffic flow conditions. Finally,
parameter sensitivity analysis reveals that traffic volume levels, left-turn vehicle proportions, and hybrid
vehicle penetration rates exert significant influences on average per—vehicle NO, emissions. The
intersection signal timing optimization method proposed in this study, which balances environmental
benefits and traffic efficiency, provides an effective basis for urban traffic management and policy
formulation.
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Fig. 1 Impact of intersection signal control on vehicle

emissions and traffic efficiency
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different vehicle and energy types in

entrance directions
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