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Motivation of the study

 There is a necessity to reduce greenhouse gas (GHG) emissions for
reaching the proposed goal by 2050.

Percentages by sector to achieve and overall 80% GHG

reduction below 1990 levels in Europe
Postulated by McKinsey Company

Power 95% to 100%
IRoad Transport | 95% |
Air Sea Transport 50%
Industry 40%
Buildings 95%
Waste 100%
Agriculture 20%

Taken from [26]
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Motivation of the study

« Light Duty Venhicles (LDV) have to reduce their emissions in 83.1%
compared to 2009 in the United States.

« EVs have limited autonomies.

Examples of EV autonomies Examples of ICV autonomies

Car model Autonomy (km) Car model Autonomy (km)
Nissan Leaf 378 Chevrolet Spark LT 486
Peugeotion5 150 Toyota Corolla 2017 666

Taken from [27-30]

« Long charging times for EVs (6-11 hours for the Peugeot ion 5).
* Quick charge takes 15 min for 50% and 30 min for 80% (Peugeot ion 5).
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Motivation of the study

« Consumption models are necessary to reduce range anxiety.

Charging stations in Universidad EAFIT
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Motivation of the study

« Professionals in transportation planning use consumption estimations in
their routing models as electric vehicle routing problem, shortest path
problem with charging decisions, charging station location problem.

« Some parameters are hard to determine.
* Itis necessary to identify what model to use.
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Focus of the study

We propose a classification of the models,
depending on their characteristics.
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Classification of the models

« Publications with high amount of citations.
« Researches recently published.

« 18 papers reviewed, 25 models found.

« Three classifications for the models based on: the input parameters, the
type of approach, and the source of the input values.

« Error measures in the models are represented in different ways.
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Classification of the models
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Classification of the models
Classification by parameters

« We identify different types of parameters related to the route, to the vehicle
and to the weather conditions

Taken from [23]
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Classification of the models
Classification by parameters

« We found some parameters related to the technical specifications of the
vehicle

Main parameters related to the specifications of the vehicle

100%

90%

80% 76%

72%
70%
60%

60% 56%
50%

40%

30%

20%

Percentage of models that use them

10%

0%
Frontal area Vehicle mass Aerodynamic drag Rolling resistance
coefficient coefficient

Parameter
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Classification of the models
Classification by parameters

« We found some parameters related to the characteristics of the route and
parameters that depend on both technical specifications and characteristics
of the route.

Main parameters related to the characteristics of the route

100%

96%
92%
90%
80%
72%
70%
60%
52%
50%
40%
32%
30%
20%
10%
0%

Speed Road grade angle Distance Travel time Acceleration

Percentage of models that use them

Parameter
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Classification of the models
Classification by parameters

« We found parameters related to the weather conditions

Main parameters related to the weather condition
100%
90%
80% 76%
70%
60%
50%

40% 36%

28%

30%

20%

Percentage of models that use them

10%

0%
Air mass density Temperature Wind speed

Parameter

« Auxiliaries affect the autonomy and are related to weather conditions.
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Classification of the models

Classification by parameters

« For professionals in transportation planning, the ease of use of the models
will depend on the ease of finding the parameters.

* Professionals in transportation planning are not always experts in
mechanics.

 We looked for the parameters related to the technical specifications of the
Nissan Leaf presented by Sherman (2012).

« We found that with those parameters, it is feasible to implement the next
models: the energy consumptions models presented by Abousleiman &
Rawashdeh (2015) and Kasprzyk (2017), the Comprehensive Power-based
EV Energy consumption Model (CPEM) presented by Fiori et al., (2016)
and the relational model presented in Yang et al., (2014).
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Classification of the models
Classification by parameters
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Classification of the models
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Classification of the models

Classification by type of approach

« First, classification of the models as deterministic or stochastic (whether
there is randomness or not).

« Second, classification of the models as micro or macro, depending on the
level of aggregation and the use of GPS.
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Classification of the models
Classification by type of approach

Percentages by the nature of Percentages by the level of
the variables aggregation

m Deterministc = Stochastic m Macro = Micro
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Classification of the models
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Classification of the models
Classification by the source of the input parameter values

« Two types of sources: physical characteristics or statistical means (e.g.
linear regressions).

Percentages by the distribution of the
sources of the values

m Parameter = Statistical
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Conclusions and perspectives
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Conclusions

« We identified three classifications of energy consumption models for EVs,
based on 18 papers and 25 models.

« We found 23 different parameters that are being used in different energy
consumption models. 11 of these parameters are used in more than half of the
reviewed models.

* 96% of the reviewed models use a deterministic approach.

« 36% of the reviewed models use micro aggregation, while the remaining 64%
use macro aggregation.

« 68% of the reviewed models use statistical means for the input parameters,
which implies that those parameters are specific oriented to the conditions of
the regression made.
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Conclusions

We found that for the Nissan Leaf it is feasible to implement the next models:
the energy consumptions models presented by Abousleiman & Rawashdeh
(2015) and Kasprzyk (2017), the Comprehensive Power-based EV Energy

consumption Model (CPEM) presented by Fiori et al., (2016) and the relational
model presented in Yang et al., (2014).
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Perspectives

« Comparing different models, under the same conditions of route, with the real
consumption of the vehicles, for determining the one that better fits.

« We are going to measure the consumptions of different EVs. We will test the
vehicles: Nissan Leaf V1, Kia Soul, BYD e6, BMW i3, Renault Twizy and
Renault Zoé, under the same conditions of route.

«  We will implement a tool for estimating consumption with the different models
that we are going to test.
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Perspectives

* Visualization of the tool
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Via Las Palmas, Variante las
palmas

29.6 km, 1 h 5 min

A Head south on Carrera 48 150 m
M Make a slight right 300 m
Enter the roundabout and take
0 150 m
the 4th exit
4 Go straight 200 m
4 Go straight onto Calle 12 Sur 700 m
Continue straight onto Carrera
200 m
1 37A
P Turn right onto Calle 9 Sur 800 m
Continue straight onto
200 m
2 Diagonal 29D
: : : ;
4 Continue straight onto Calle 12 500
Sur
0 Enter the roundabout and take &
the 1st exit onto Calle 12 Sur
4 Go straight onto Calle 12 Sur 800 m
Enter the roundabout and take
() the 1st exit towards Via las 35m

Dalmaa
Leaflet 1 © Manbox © OpenStreetiab | Imorove this man

Visualization of OSRM interface, for the implementation of consumption models
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Thanks for your attention!
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