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2D Visualization

3D Visualization

roadwayvr.github.io/TrafficSimulationforPlanningApplications

https://roadwayvr.github.io/TrafficSimulationforPlanningApplications/


Agenda

❑ Energy Consumption and Emission Model (HBEFA Model)

❑ Emission Models in Simulation

❑ Environmental Analysis in Simulation

❑ Develop Mixed Traffic Planning Strategies of EVs and ICE in Simulation

❑ Analyze Environmental Impacts of Different Scenarios



HBEFA Model
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❑Includes a wide range of vehicle categories (passenger cars, 

light-duty vehicles, heavy duty vehicles, buses, motorcycles), 

❑ Different fuel types, and pollutants (CO₂, NOₓ, HC, PM, etc.)

https://www.hbefa.net/



Emission Models in Simulation

https://sumo.dlr.de/docs/Models/Emissions.html



HBEFA Model in Simulation

Good news is  → We only Assign Emission Class in SUMO → It Automatically calculate energy and Emission based on:



HBEFA Model in SUMO Simulation



Environmental Analysis in Simulation

Mixed Traffic of EVs 
and ICEVs
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Digital Twin 
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Environment)
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Develop Mixed Traffic Planning Strategies 
of EVs and ICE in Simulation

Reddy, R., Almeida, L., Santos, P. M., Kurunathan, H., & Tovar, E. (2024). Energy savings and emissions reduction of BEVs at an 
isolated complex intersection. Transportation Research Part D: Transport and Environment, 136, 104403.

Goal: How they reduce energy consumption and emissions 
at a complex intersection



Develop Mixed Traffic Planning Strategies 
of EVs and ICE in Simulation

https://sumo.dlr.de/docs/Models/Electric.html#emission_output

https://sumo.dlr.de/docs/Models/Electric.html#emission_output


Develop Mixed Traffic Planning Strategies 
of EVs and ICE in Simulation

“has.battery.device" value="true"

“device.battery.capacity" value="64000"

“maximumPower" value="150000"

constantPowerIntake" value="100"

airDragCoefficient" value="0.35”

rollDragCoefficient" value="0.01"

propulsionEfficiency" value="0.98"

recuperationEfficiency" value="0.96"



Develop Mixed Traffic Planning Strategies 
of EVs and ICE in Simulation
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Develop Mixed Traffic Planning Strategies 
of EVs and ICE in Simulation

❑ Create an Intersection

❑ Add one Combustion Vehicle

❑ Add one Electric Vehicle

❑ Save SUMO Files



Analyze Environmental Impacts



Analyze Environmental Impacts

t_0 is Combustion Engine Vehicle
t_1 is Electric Vehicle

mg of fuel consumed in this 1-second stepmg of CO2/CO/HC/NOx/PMx produced in 
this 1-second step

Wh consumed in this 1-second step.



Analyze Environmental Impacts



Analyze Environmental Impacts



Charging Stations


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

