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Abstract \ ' Download the UTS Results

By 2020, over 100 countries expanded electric and plug-in
hybrid electric vehicle (EV/PHEV) technologies, with
global sales surpassing 7 million units.
This article proposes an agent-based model of vehicle e ,'_:E:- : Urban Traffic Agent- - Energy Calculation
activity as a tool for quantifying energy consumption by = Based Model Fxtension
simulating a fleet of EV/PHEVs within an urban street - —
network at various spatio-temporal resolutions. = 1k — - { -
The study found that: Top Spoed topSpoecimph) | E_in (kWh)
1. energy consumption is lowest when speed Eor— Sﬁiﬁ:& curoSpood(mon)
limit adherence increases (low variance in N. Venices
behaviour) and is highest when Speed Adheronce
acceleration/deceleration  patterns vary
(high variance in behaviour).
. on average, for tested vehicles, EV/PHEVs Methods
were £116.33 cheaper to run than ICEVs
across all experimental conditions.

This research allows policymakers to forecast the

demand for energy and subsequent fuel costs from EV " "
Cemand for e Classical Mechanics

Vehicle
Parameters

distanceOfTravel(meters)

raycastLength

tractionControl

OnEnable velocityMagnitude

& Fig 1. Workflow diagram depicting processes the UTS undergoes during run-time including
the Energy Calculation Extension.
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Experiment Conditions
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Fig 2. Electric Energy Consumption per vehicle over  Fig 3. Energy Consumption for each experiment conditio
4) 50V, 50 5)50V, 25 6)50V,0 " distance travelled, comparing UTS with emobpy. where vehicle density and acceleration/deceleration

Non- Non- Non- " behaviour compared. ’
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Variable Output Type Example Value

7) 100 V, 100 8) 100 V’ 50 9) 100 V’ O VelocityChange Float Q.12395:59

Acceleration Float 4

N on- N on- N on- Deceleration Float 2

Braking Energy (kWh)4  Float 0.024958
Drag_Force Float 0.158223

Adherence  Adherence Adherence Acceleration_Force Float 2510 561617 : - : : :
Drog Work Floa e . An article describing the project is currently under review.

Acceleration_Work Float 2485.801176
2 Total_-Work Float 2488.254844 11, 1 1
1. Number of vehicles e v e i . Extend the model to utilise Autonomous Vehicles and Vehicle-2-
2. Number of vehicles not adhering to speed limits Energy_Input_Sum (kWh)  Float 0.006222 :
, , , , e Vehicle technology.
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