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(57) Abstract: The invention discloses a charging station for an electric vehicle, comprising a first digital signage display (20) cap-
able of displaying an image to an audience. Another aspect of the invention is a computer implemented method, comprising collect -
ing data by a computing device relating to a number of charging stations for an electric vehicle comprising a digital signage display
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CHARGING STATION FOR ELECTRIC VEHICLES
FIELD OF THE INVENTION

The invention relates to charging of electric
vehicles. More specifically, the invention relates to

a charging station for a public parking space.

BACKGROUND OF THE INVENTION

Public parking spaces or car parks are used
to occasionally park a car. Car parks must be suitable
for all types or automobiles. As electric cars, plug-
in vehicles or plug-in hybrid wvehicles become more
common, they need more convenient places to charge the
batteries. Usually the charging period for an electric
vehicle is too long to be accomplished during a spe-
cific stop-over as with traditional fuel powered vehi-
cles. When the vehicle is being parked for a longer
period, the battery may be sufficiently charged.

There is a need to provide a charging station
to public parking spaces. However, charging stations
for electric wvehicles are expensive devices which
could make installing a sufficient number of charging
stations to a car park economically impossible.

After installing a large amount of charging
stations to a car park, the car park could become dif-
ficult to manage. Charging stations are traditionally
poles standing on the ground. As these are equipped
through the car park, cleaning process from debris,
sand, litter or removing snow from the area becomes
more difficult. As there may be also other standing
structures such as advertisements or signboards, the
problem is even more difficult.

The purpose of the present invention is to

remove or at least alleviate said problems.
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SUMMARY

The invention discloses a charging station
for an electric vehicle. The charging station compris-
es a first digital signage display capable of display-
ing an image to an audience. The audience is able to
detect the image from a distance, according to one ex-
ample, at least from the distance defined by the vehi-
cle to be charged. In other words the image is visible
to a spectator located behind a passenger car, at a
pavement or to a person driving by the parking space.

In one embodiment a first charging station
outlet is configured to the side of the first digital
signage display. In one embodiment a second charging
station outlet is configured to the side of the first
digital signage display and to the opposite side of
the first charging station outlet. In one embodiment
the charging station comprises a second digital sign-
age display at the opposite side to the first digital
signage display. The charging station and the digital
signage display are arranged together wherein the
charging outlet is at the side of the display unit.
Different configurations are possible, with charging
outlet arranged on either one or both sides; or the
display unit only on one side or on both sides.

In one embodiment the charging station outlet
is part of a charging station module. The charging
station module comprises a filler piece corresponding
to the profile of the charging station module, and the
height of the filler piece corresponds to the height
of the digital signage display structure. In one em-
bodiment the height of the filler piece corresponds to
the height of the digital signage display structure.
The form factor of the installation is simple, provid-
ing clean 1lines. Such form is easy to keep clean,
which is very important for public structure.

In one embodiment the digital signage display

comprises opening at the side for cooling the display



WO 2014/195560 PCT/F12013/050604

10

15

20

25

30

35

by removing hot air from inside the display to the
charging station module. Different embodiments for
placing the opening are at one side or both sides of
the display assembly, at the same side as the display,
at the same side as both displays or at the opposite
side to the display. The charging station module com-
prises a cooling system, which in one example compris-
es openings at the filler piece. Digital signage dis-
plays may have high operating temperatures and remov-
ing the temperature from the display structure is very
important.

In one embodiment the charging station com-
prises at least one apparatus of the group of: a mo-
bile base station, a weather station, a camera or a
touch screen interface. The charging station that has
a digital signage display can be used as an infor-
mation center, for example a city may provide interac-
tive information to tourists.

Another aspect of the invention is a comput-
er-implemented method, comprising collecting data by a
computing device relating to a number of charging sta-
tions for an electric vehicle comprising a digital
signage display. One embodiment comprises calculating,
by a computing device, a fee based on the number of
digital signage displays. One embodiment comprises
calculating a fee based on the number of active digi-
tal signage displays. Service providers offering con-
tent platforms such as digital signage displays may
use the number of displays combined with charging sta-
tions for electric vehicles as the basis of charging.
Similarly, the cost of the charging station may be
compensated by the fees collected from the advertising
space provided by the digital signage display. The
charging stations as such may be very expensive re-
garding the repayment period of the original invest-
ment. The combination of charging stations and digital

signage displays lowers the cost of charging stations,
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as the advertising space and corresponding rewards re-
duce the repayment period.

Another aspect of the invention is a business
method, comprising collecting payment for an adver-
tisement displayed on the digital signage display com-
prising a charging station for an electric vehicle and
funding the installation of the charging station with
the payment received from the advertising. The instal-
lation may be executed by an advertising company that
gains revenues from the advertising space. The elec-
tric energy supplied from the charging station may be
invoiced from the user of the charging station or the
electric energy may be supplied free of charge, where-
in the funding is received from the advertising.

The invention also improves the utilization
of terrain in the parking areas, as the combination of
displays and charging stations reduces the numbers of
objects mounted on the ground. Both elements, the dis-
plays and the charging stations share the power feed.
This makes the installing easier as this requires less
planning for routing the cables. Retrofitting to ex-
isting digital signage displays 1is possible without
tearing off the asphalt.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included
to provide a further understanding of the invention
and constitute a part of this specification, illus-
trate embodiments of the invention and together with
the description help to explain the principles of the
invention. In the drawings:

Figs. 1-4 are exemplary illustrations of a
charging station according to the invention with dif-

ferent display and charging module configurations.
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DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to the
embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

Figure 1 is an example of a charging station
arrangement according to the invention. The digital
signage display 2 1is arranged between two charging
station outlets 40, 41. Outlets 40, 41 are configured
to the charging station modules 10, 11. In this exam-
ple outlets 40, 41 are covered with hatches 42, 43.
The charging station outlets 40, 41 may be configured
with or without the hatch. With the lockable hatch,
the technology of the charging station is also pro-
tected from weather damage and vandalism. The charging
cable may be fixed to the charging station or the ca-
ble may be provided separately. In one alternative so-
lution the charging is arranged by induction.

Examples of the charging station outlet are a
Model single-phase socket (16 A), a Mode3 connector (3
x 32 A) complying with the IEC standard, or both, un-
derneath an electrically locking protective hatch. Af-
ter the charging has ended, a local display under the
hatch 42 reports the amount of energy supplied. The
digital signage display 20 may be used to provide this
information, for example by assigning a small portion
of the display for the usage of the charging station.

On top of the hatches 40, 41 are illuminating
elements 44 for informing the status of the charging
station or the charging process. Illuminating elements
44 may be implemented by LED (Light Emitting Diode)
lights. In one example a three-color LED indicator 44
shows the station’s charging status or any error situ-
ations.

In one example she charging station modules
10, 11 comprise on top of the illuminating elements 44
filler pieces 50, 51. Filler pieces 50, 51 are ar-

ranged to match the profiles of charging stations 10,
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11. In one example the filler piece 50, 51 matches the
height of the digital signage display structure 20.

The digital signage display 20 has openings
on the side of the structure for cooling the display.
Hot air is transferred from the digital signage dis-
play structure 20 either to one charging station mod-
ule 10 or to both sides 10, 11. Displays 20 are known
to generate a lot of heat. The charging station module
10, 11 has openings for removing the hot air trans-
ferred from the display 20. Openings may be arranged
on the filler piece 50, 51. The charging station mod-
ule 10, 11 may also comprise a fan to boost the heat
transfer out of the structure.

Different combinations of charging stations
and displays are illustrated in Figures 1 to 4. Fig-
ures include two separate views from different angles
showing both sides of the same installation. Figure 1
illustrates a configuration in which the digital sign-
age display 1is only on one side of the structure and
charging station modules are on both sides of the dis-
play. Figure 2 illustrates a configuration in which
the digital signage displays are on both sides of the
structure and charging station modules are on both
sides of the display. Figure 3 illustrates a configu-
ration with the digital signage display on both sides
of the structure and the charging station module only
on one side of the display. Figure 4 illustrates a
configuration with the digital signage display on one
side of the structure and the charging station module
on one side of the display. For the combinations lack-
ing the second charging station module, the filler
piece may be extended from ground to top, enabling a
later fitting of a second charging station module.
Different configurations may be utilized based on the
visibility of the display or the location of parking
space. Also traditional <charging poles without the

digital signage display may be used within the same
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car park. Traditional charging poles may utilize the
information infrastructure provided by the digital
signage displays.

The control electronics and the common power
feed to the display 20 and the charging station 40, 41
are arranged to the display stand 60. The control
electronics may comprise a computer or programmable
logic to enable several functions. Such functions may
be specific to the display 20 or to the charging sta-
tion 40, 41. Some functions may be common to both ele-
ments. For example charging or billing information may
be presented on the digital signage display. Only a
portion of the digital signage display area may be as-
signed to functions related to charging a vehicle. Ex-
amples of common functions are billing information,
presenting information related to billing or charging
as QR codes or similar barcodes, linking the charging
procedure to a backend system via mobile phone.

A general purpose computer, being one example
of a computing device, may be used to collect data
from the charging stations that are combined with dig-
ital signage displays. The data may comprise the num-
ber of such installations, the number of active 1in-
stallations or the usage rate of each installation.
The data may be retrieved from the backend system or
directly from the charging stations. The number of in-
stallations may be used to calculate the fee for the
content provider or the provider of the advertising
space. Fees collected in this manner may be used to
cover the costs of maintaining the charging stations
and the display.

Embodiments of the present invention may be
implemented in software, hardware, application logic
or a combination of software, hardware and application
logic. In an example embodiment, the application log-
ic, software or instruction set 1is maintained on any

one of wvarious conventional computer-readable media.
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In the context of this document, a “computer-readable
medium” may be any media or means that can contain,
store, communicate, propagate or transport the in-
structions for use by or in connection with an in-
struction execution system, apparatus, or device, such
as a computer. A computer-readable medium may comprise
a computer-readable storage medium that may be any me-
dia or means that can contain or store the instruc-
tions for use by or in connection with an instruction
execution system, apparatus, or device, such as a com-
puter. The exemplary embodiments can store information
relating to wvarious processes described herein. This
information can be stored in one or more memories,
such as a hard disk, optical disk, magneto-optical
disk, RAM, and the 1like. One or more databases can
store the information used to implement the exemplary
embodiments of the present inventions. The databases
can be organized using data structures (e.g., records,
tables, arrays, fields, graphs, trees, lists, and the
like) included in one or more memories or storage de-
vices listed herein. The processes described with re-
spect to the exemplary embodiments can include appro-
priate data structures for storing data collected
and/or generated by the processes of the devices and
subsystems of the exemplary embodiments in one or more
databases.

All or a portion of the exemplary embodiments
can be conveniently implemented using one or more gen-
eral purpose processors, microprocessors, digital sig-
nal processors, micro-controllers, and the like, pro-
grammed according to the teachings of the exemplary
embodiments of the present inventions, as will be ap-
preciated by those skilled in the computer and/or
software art(s). Appropriate software can be readily
prepared by programmers of ordinary skill based on the
teachings of the exemplary embodiments, as will be ap-

preciated by those skilled in the software art. In ad-
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by the preparation of application-specific integrated
circuits or by interconnecting an appropriate network
of conventional component circuits, as will be appre-
ciated by those skilled in the electrical art(s).
Thus, the exemplary embodiments are not limited to any
specific combination of hardware and/or software.

If desired, the different functions discussed
herein may be performed in a different order and/or
concurrently with each other.

Furthermore, 1f desired, one or more of the
above-described functions may be optional or may be
combined. Although wvarious aspects of the invention
are set out in the independent claims, other aspects
of the invention comprise other combinations of fea-
tures from the described embodiments and/or the de-
pendent claims with the features of the independent
claims, and not solely the combinations explicitly set
out in the claims.

It is obvious to a person skilled in the art
that with the advancement of technology, the basic
idea of the invention may be implemented in wvarious
ways. The invention and its embodiments are thus not
limited to the examples described above; instead they

may vary within the scope of the claims.
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CLAIMS

1. A charging station for an electric wvehi-
cle, characterized in that the charging sta-
tion comprises a first digital signage display capable

of displaying an image to an audience.

2. The charging station according to claim 1,
characterized in that a first charging sta-
tion outlet is configured to the side of the first

digital signage display.

3. The charging station according to claim 1,
characterized in that a second charging sta-
tion outlet is configured to the side of the first
digital signage display and to the opposite side of

the first charging station outlet.

4. The charging station according to claim 1,
characterized in that the charging station
comprises a second digital signage display at the op-

posite side to the first digital signage display.

5. The charging station according to claim 1,
characterized in that the charging station
outlet is part of a charging station module; and the
charging station module comprises a filler piece cor-
responding to the profile of the charging station mod-
ule; and the height of the filler piece corresponds to

the height of the digital signage display structure.

6. The charging station according to claim 5,
characterized in that the height of the fill-
er piece corresponds to the height of the digital

signage display structure.

7. The charging station according to claim 5,
characterized in that the digital signage

display comprises opening at the side for cooling the



WO 2014/195560 PCT/F12013/050604

10

15

20

25

30

35

11

display by removing hot air from inside the display to
the charging station module; and the charging station

module comprises a cooling system.

8. The charging station according to claim 5,
characterized in that the cooling system com-

prises openings at the filler piece.

9. The charging station according to claim 1,
characterized in that the charging station
comprises at least one of the group of: a mobile base
station, a weather station, a camera or a touch screen

interface.

10. A computer-implemented method, comprising
collecting data by a computing device relating to a
number of charging stations for an electric wvehicle

comprising a digital signage display.

11. A method according to claim 9, compris-
ing calculating, by a computing device, a fee based on

the number of digital signage displays.

12. A method according to claim 10, compris-
ing calculating a fee based on the number of active

digital signage displays.

13. A business method, comprising collecting
payment for an advertisement displayed on the digital
signage display comprising a charging station for an
electric wvehicle and funding the installation of the
charging station with the payment received from the

advertising.
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