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(57) Abréegée/Abstract:

The present invention provides a fuel station and a method of refueling a vehicle using said fuel station. The fuel station (430)
comprises at least two adjacent base structures (52, 54), each base structure being arranged on a ground surface. Each base
structure Is provided with a first fuel dispensing device (50) arranged on the respective base structure and defining a first refueling
position (58) on a first side (60) of the base structure, and a second refueling position (62) on a second side (64) of the base
structure, the second side being opposite to the first side. Each base structure Is also provided with a second fuel dispensing
device (/8) arranged on the respective base structure and defining a third refueling position (7/8). The fuel station comprises at least
one queuing position (122, 124) in front of one of the base structures. Guide means (102, 104) link each gqueuing position to the
first refueling position and to the third refueling position of said one of the base structures, and to the second refueling position on
an adjacent base structure.
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(57) Abstract: The present invention provides a fuel station and a method of refueling a vehicle using said fuel station. The fuel
station (430) comprises at least two adjacent base structures (52, 54), each base structure being arranged on a ground surface.
Each base structure 1s provided with a first fuel dispensing device (50) arranged on the respective base structure and defining a
first refueling position (58) on a first side (60) of the base structure, and a second refueling position (62) on a second side (64) of
the base structure, the second side being opposite to the first side. Each base structure 1s also provided with a second fuel dispens-
ing device (78) arranged on the respective base structure and defining a third refueling position (78). The fuel station comprises at
least one queuing position (122, 124) mn front of one of the base structures. Guide means (102, 104) link each queuing position to
the first refueling position and to the third retueling position of said one of the base structures, and to the second refueling posi-
tion on an adjacent base structure.
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FUEL STATION AND METHOD

The present 1nvention relates to a fuel station and

to a method for refueling vehicles, such as cars, bikes,

vans and trucks.

In a typical fuel station, such as for i1nstance shown

in Figure 1A, post- or column-like fuel dispensers or

pump housings 10 are mounted on elongated i1slands 1Z.

Fach 1sland 1s provided on the ground surface of the

station to guard the dispensers or pumps from a possilble

ﬁ

accilident due to a contact or collision of a vehicle 14

therewith and to guide vehicles entering 1n the station

to refueling positions 16, 18. In general, each 1sland 1s

constructed with concrete 1n the shape of an elongated
platform, so that the dispensing device can be mounted

upright thereon and an operator may ride thereon so as

not to prevent any passageway for the vehicles. Each

dispensing device 10 typically defines two refuellng

P

positions 16, 18, one on each side of the corresponding

1sland. A rectangular canopy 20 may be provided to cover
the refueling positions and protect drivers, for 1nstance

agalnst raln or sun.

The elongated 1slands force the vehicles to approach

the fuel dispensers 1n a predetermined way. In general,

vehicles have to gueue 1n line 1in front of one of the

refueling positions. Within each fuelling cycle, two

vehicles, each on opposite longitudinal sides of the

1sland, can be refueled.

Figure 1B shows a schematic plan view of an actual

fuel station 300 along a motorway. The station 1s

P

designed for a relatively high throughput of fuel and

vehicles. Therefore, the station includes a relatilively
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large number of parallel 1slands 12, each having right
s1de and left side refueling positions 16, 18

respectively. As an example, the station 1s provided with

a total of 28 refueling positions Pl to P28, mainly

positioned next to each other. Refuelling positions Pl to

P24 are designed for cars (positions P2 to P24 are

shown), whereas positions P25 to P28 (not shown) are

designed for trucks. Also 1ndicated 1s shop building 206

and pavement 222.

—

The table 1n Figure 1C shows the results of an

analysilis of the fuel station 300 of Figure 1B. The x—-axis

indicates the time ¢t during a day 1ndicated 1n hours, and

the yv—-axlis 1ndilcates refuellng positions Pl to PZ8. The

numbers 302 1ndicate the average number of customers at a

certaln refueling position at a particular hour. Row 304

lndicates the average number of customers at a particular

hour for the entire fuel station, whereas column 306

ilndicates the average number of customers at a particular

H

refueling position during one day. In the example of Fig.

1C, the number of total customers during one day 308 1s

for 1nstance 18406.

The data of the analysils as expressed 1n Figure 1C

show that customers preferably use the refueling

—

positions 1n front of, or at least closest to the shop

buillding 206. The fuel dispensers of positions P11l to P21

provide more fuel than their respective design

capaclities, 1l.e. the amount of rfuel these dispensers were

intended to provide on average. The amount of fuel

dilspensed at one of these positions may exceed the design

capaclity of the respective fuel dispenser for 1nstance

more than 50% to 80%, even up to 100%. In addition,

customers tend to prefer right hand fill positions, 1.e.

the refueling positions 18 on the left side of the
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corresponding dispenser. The latter may be related to the

poslition of the filler cap, 1.e.

the cap of the fuel tank

ﬁ

of a vehicle,

which may typically be positioned on the

right side of a vehicle. In addition,

refueling positions
more remote from the shop building 206,

such as positions

Pl to P10 and P22-PZ24 located nearer towards the left and

right ends of the fuel station,

were used less often and

provided an amount of fuel (far)

below thelr respective
design capacity.

Although the

fuel gstation 300 described above

performs fine,

the analysls 1ndicates that 1ncreasing the

number of re:

"uellng positions silde-by-side does only

lncrease the efficiency of the station up to a certaln

threshold. For i1nstance, by addling one more additional

fuel dispenser, the i1ncrease of the total capacity of the

fuel station 300 will

be less than the design capacity of

the additional dispenser. This limited additional

capaclity will have to Justify the costs of an additional

dispenser and corresponding equlipment.

Another con:

"1guration of fuel station 1s shown 1n

Figure Z2A. Herein, additional elongated 1slands 24 having

fuel dispensers 22 are alilgned with the 1slands 12 having

fuel dispensers 10. The

fuel dispensers are typically
arranged 1n a lilnear

24,

fashion and on separate 1slands 12,

providing linearly aligned right side re:

"uellng
positions 16, 26 and left side re:

23 .

"ueling positions 18,

Agaln, the capacity 1ncrease due to additional

fuel
dlspensers 22 1s limited. For instance,

refuelilng

positions which are arranged one after the other 1n a

linear fashion will limit throughput of vehicles, as

queulng vehilcles will

have to wait until both linearly
aligned re:

‘uelling positions are avallable be:

"ore two new
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vehicles can be refueled. Arrows 30, 32 and 34 in Figure

2A 1ndicate this with respect to refueling positions 16

and 26. The 1slands 12, 22 force vehicles to approach

each refueling position i1n a linear fashion, so that 1t

can be annoying or difficult to enter the fuel station,

approach the desired

fuel dispenser and leave the

station. On the other hand, for 1nstance 1n densely

populated urban areas addiling 1slands may be 1mpossible

due to lack of space.

—

Figure 2B shows a schematic plan view of another

tvpical fuel station 320 along a motorway, having the

layout as shown 1n Fig. Z2A. The station 320 comprises for

instance about 28 re:

"ueling positions Pl to PZ28.

An analysis similar to the analysls expressed 1n

Figure 1C 1ndilicated that using the layout of Figures ZA

and 2B, the site 320 had on average provided more than

25% less fuel per re:

‘ueling positicn 1n comparlison to the

layout shown 1in Figure 1A. As a result, fuel station 320

having the layout o:

linearly aligned refueling positions

proved tTo operate below the design capacity of the

station.

US-3995769 discloses a fuel-dispensing device,

comprising a triangular column-1like fuel dispenser

arranged on a round 1sland. The triliangular fuel dispenser

1s provided with two

ﬁ

fueling nozzles, each mounted at one

of the three corners of the triangular column. The

triangular column 1s provided with three i1ndicators, each

-

of which 1s accommodated 1n a concerned 1ndicating

surface of the triangular column. Thus each column

provides three refueling positions. Two round 1i1slands,

each being provided with one triangular fuel dispenser,

may be arranged at a certain distance from each other to

allow vehicles to move between 1slands.
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The triangular fuel dispensers of US-3995769 however

have a number of disadvantages. First of all they are

P

unsafe. Also, additional space for vehicle maneuvering 1s

requlred making these triangular dispensers less

ﬁ

efficient. The triangular dispensers are unsulitable for

high-throughput fuel stations, such as stations 300, 320

shown 1n Figures 1B and 2Z2B. Vehilcle movements related to

the refueling positions of one triangular dispenser

column may 1nterfere with the vehicle movements related

to the refueling positions of another triangular

dispenser column. For instance, 1t will be unclear to

vehicle drivers how to approach the dispensers and
subsequently how to depart 1n an organlzed manner. These

logistical problems may result 1n vehlicles blocking each

other, thus restricting the efficiency and capacity of

the fuel station. The triangular fuel dilispenser columns

on separate round 1slands disclosed 1n US-3995769 are

therefore unsuitable for relatively busy fuel stations 1in

view of possible logistical problems.

In view of the above, there 1s a need to 1lmprove the

"

efficiency of a fuel station.

The present i1inventilon provides a fuel station,
comprising
- at least one base structure arranged on a ground

surface, wherein the base structure has a substantially

prism-like form having at least three sides, 1.e. a first
si1de, a second side and a third side, which together form

a generally trlangular cross-section;

- a first fuel dispensing device arranged on the base

structure, comprising an upright column and nozzle means

for dispensing fuel, the first fuel dispensing device

defining a first refueling position on the first side ot

the base structure and a second refueling position on the
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the second side being

opposite to the first side;

- a second fuel dispensing device arranged on the

base structure, comprilising an upright column and nozzle

means for dispensing fuel, the second fuel dispensing

device defining a third refueling position on the third

s1de of the base

structure.

Together, the second side and the third side of the

base structure define a curved path for vehicles. In

practice, the curved path of the second and third

refueling positions 1n combination with the first

refuelling position proves to provide a more 1ntuitive way

'q

of refueling. This results for 1nstance 1n a reduced

walting time at peak time and 1mproves the vehilicle flow

1n the fuel station.

In an embodiment, the angle Y between the first side

and the second side, and the angle 0 between the first

side and the third side are 1n the range of greater than

0 degrees up to about 45 degrees.

In an embodlment, the present 1nvention provides a

fuel station, comprising:

- at least two adjacent base structures, each base

structure belng arranged on a ground surface;

— each base structure belng provided with a first

fuel dispensing device arranged on the respectlve base

structure, the first fuel dispensing device defining a

—

first refueling position on a first side of the base

structure and a second refueling position on a second

s1de of the base

structure, the second side being

opposite to the

first side;

— each base structure belng provided with a second

fuel dispensing device arranged on the respective base

structure and de:

"1ning a third refueling position; and



10

15

20

25

30

CA 02808698 2013-02-18

WO 2012/032166 PCT/EP2011/065666

- at least one queulng position 1n front of one of

the base structures,

whereln each gqueuing position 1s linked to the first

B

refueling position and to the third refueling position of

sald one of the base structures, and to the second

refueling position on an adjacent base structure.

In an embodliment, the fuel station comprises gulide

means for linking each queulng position to the first

refueling position and to the third refueling position of

sald one of the base structures, and to the second

refueling position on an adjacent base structure.

In an embodliment, at least the third refuelling

prosition of the second base structure 1s linked to at

least two exit routes. For 1nstance, a first exit route

via the second refuelling position of said second base

structure and a second exit route vilia the filrst refuellng

position of an adjacent base structure.

According to yet another aspect, the present

1nvention provides a method for refueling a vehicle,
comprising the steps of:
- providing a fuel statlon comprising at least two

adjacent base structures, each base structure being

arranged on a ground surface,

- whereln each base structure 1s provided with a

first fuel dispensing device arranged on the respective

base structure, the first fuel dispensing device defining

a first refueling position on a first side of the base

structure and a second refueling position on a second

s1de of the base structure, the second side belng

opprosite to the first side;

- whereln each base structure 1s provided with a

second fuel dispensing device arranged on the respective

base structure and deflining a third refueling position;
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- arranging at least one gueulng position for the

vehicle, each gqueulng position being defined 1n front of

ﬁ

one of the base structures; and

- linking each gueuilng position to the first

refueling position and to the third refuellng position o

sald one of the base structures,

B

and to the second

refueling position on an adjacent base structure.

In an embodliment, the method includes the step of

guldlng the vehicle from said gueulng position to one of

the first refueling position and the third refueling

prosition of sald one of the base structures, and the

second refuellng position on an adjacent base structure.

The fuel station of the i1nvention o1

H

fers walting

vehicles more than one option to proceed to a refueliling

position. Preferably, for i1nstance two or three refueling

positions are linked to each queulng position, whereln

sald refueling positions are arranged 1n a non-linear

fashion, for i1nstance side-by-side. Whenever one of said

refueling positions becomes avallable, the waiting

vehicle can proceed to sailid avallable position, without

being blocked by vehicles occupying the remaining

F

positions. The efficiency and throughput of the fuel

station 1s thus 1mproved. Linking the third refueling

position to at least two exit routes further improves the

ﬁ

two options to leave the site,

efficiency and throughput, as the refueled vehicle has

thus limiting the expected

time before the vehicle can depart.

Embodiments of the present 1nvention will now be

described by way of example only and with reference to

the accompanying non-limiting drawlngs 1n which:

Figure 1A 1s a plan view O:

prior art fuel station;

A

|
43

an exemplary lavyout oO:
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83 1s a schematic plan view of a prior art

1A;

Figure 1!

fuel station having the layout shown 1n Fig.

Figure 1C 1s a table including data of an analysis of

the fuel station of Fig. 1B;

Figure 2A 1s a plan view of another exemplary lavyout

of a prior art fuel station;

B3 18 a schematic plan view of a prior art

28 ;

Figure 2.

fuel station having the layout shown 1n Fig.

r‘“v

Figure 3 1s a dilagrammatic plan view of a

Tuel

statlon according to an embodliment of the i1nvention;

N

B show a diagrammatic plan view of a

- The

Figures 4A and 4.

fuel station according to other embodiments o:

invention;

Figure 5 1s a diagrammatic plan view of a

fuel

station according to an embodiment of the i1nvention;

FFigure 6 1s a dilagrammatic plan view of a fuel

station accordling to another embodiment of the 1nvention;

B

fuel

Figure 7 1s a diagrammatic plan view of a
- the

statlion according to yet another embodliment o:

invention;

Figure 8 1s a plan view of a prior art fuel station;

Flgure 9 1s a schematilc plan view of an embodlment of

a fuel statlon according to the invention, 1mplemented at

the site shown 1n Figure 8;

Figure 10 shows a plan view of one base structure of

the fuel station of Figure 9;

Figure 11A shows a plan view of customer movements 1n

the prior art fuel station of Fig. §;

Figure 11B shows a plan view of customer movements 1n

the fuel station of Fig. 9;

Figure 12A shows a plan view of customer walting time

g

1ln the prior art fuel station of Fig. 8; and
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_lO_

Figure 12B shows a plan view of customer waliting time

1n the fuel station of Fig. 9.

ﬁ

For the purpose of this description, the same

reference numbers used 1n different Figures represent

1dentical features.

Referring to the drawings, Figure 3 shows fuel

station 400 comprising first fuel dispensers 50 arranged

on for instance three i1slands 52, 54, 56. The fuel

dispensers 50 define a first refueling position 58 on a

—

first side 60 of the respective 1sland, and a second

refueling position 62 on a second side of the respective

1sland. The fuel dispensers 50 comprise one or more first

nozzles 59 on the side of the first refueling position.

The fuel dispensers 50 comprise one or more second

nozzles 63 on the side of the second refueling position.

Vehicles 14 occupy the first and second refuellng

positions 58, 6Z2. Canopy 70 1s arranged to cover the

first and second refuellng positions. The 1slands or base

structures 52, 54, 56 mav be displaced with respect to

ceach other along mid-line 72, which 1s parallel to the

first sides 60. To cover the refuelling positions, canopy

sides 74, 776 are arranged at an angle O with respect to

the mid-line 72.

Figure 4 shows fuel station 410, wherein the 1slands

52-56 are provided with a second fuel dispenser 78, which

defines a third refueling position 80. The third

refueling position borders a third side 82 of the

1slands. The second fuel dispensers 78 comprlise one oOr

more third nozzles 81 on the side of the third refuelling

position.

The base structures are a pedestal of a substantially

triangular horizontal cross sectlion mounted directly on

the ground surface as an 1sland for the fuel dispensing
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devices. One 1sland or base structure may be an n-sided

prism, wherein n 1s an 1nteger of three or more. The

first, second and third sides 60, 64 and 82 respectively

gulde vehicles 14 1n three different, i1ntersecting

ﬁ

driving directions. The horizontal cross-section of the

base structure 1s generally triangular, 1.e. sald three

sides 60, 64, 82 generally form a triangular shape 1n

cross section. The edges of the base structure may for

1nstance be rounded, flattened, or otherwise altered,

resulting 1n a polygonal horizontal cross-section. Other

™
pe—

si1des, such as fourth side 84, fifth side 86, and sixth

side 88 (Fig. 4), may simplify the passage of vehicles

.

near ends of the first, second and third side.

Figure 5 shows fuel station 420 wherelin a larger

canopy 170, having oblique sides 174 and 176, covers the

refueling positions 58, 62, 80. The 1slands are provided

with vertical columns 90 which support the canopy. The

perpendicular bisectors 92, 94, 96 of 1slands 52, 54, 56
respectively are displaced over displacement distances

D1, D2. D1 and DZ may be equal, and 1n general will be.

The centre lines 72 of the base structures 5Z2-56 are
displaced over distances D3 and D4 respectively. D3 and

D4 may be equal, and i1n general will be.

Fuel station 430 of Figure 6 comprises guilde

structures 102, 104, 106. Each guilide structure may be
provided with a guiliding edge 108 and a restricting edge
110. The gulding edge can be provided with a curve 112,

wherein a first part 114 extends via the curve to a
second part 116 which 135 connected to the restricting

edge at corner 118. The second part 116 and the

restricting edge 110 make a mutual angle PB. Queuing
positions 122, 124, 126, correspondlng to respective base

structures 52, 54, 56, are defined between the guiding
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edge and the restricting edge of adjacent guide
structures.

Together, the extending corner 118 and the curve 117

provide gueulng vehicles 14 a predetermined number of

ways to proceed to one of the refueling positions. Arrows

131, 132, 133 1ndilicate routes to proceed to the first,

second and third refueling positions 58, 64, 80

respectively. Arrows 136-139 1ndicate routes vilia which

vehicles contilinue and subsequently leave the fuel
station.
In the embodiments shown 1n Figures 4, 5 and 6, the

p—

queulng vehilcles 1n front of 1slands 52, 54 are provided

wlth three possible routes, 1ndlcated by the arrows 131-

g

133 1n Figure 6, to proceed to one of the refuelling

positions. The vehilicle queulng 1n front of 1sland 56 1s

provided with two options to proceed, 1.e. to the first

poslition 58 of 1sland 56 and to the third position 80 on
1sland 54.

After refueling, vehicles 14 occupyiling positions 58
and 62 can leave the fuel station as 1ndicated by the
arrows 138 and 139 respectively. Vehilicles occupyling one

ﬁ

of the third refueling positions 80 will have two

possibilities to proceed after refueling, as 1ndicated by

the arrows 136 and 137. The latter vehicles will have to

walt untlil one of the vehicles refueling at one of the

respective positions 58 or 62 leaves, and then proceed

and ex1t the fuel station subsequently via the avallable

position. Optionally, the fuel station floor may be

provided with additional guide means and markers 140-144

to link queuiling positions to correspondiling refueling

prositions and to guide vehilcles along the predetermined

When refueling a vehicle at a fuel station as

described above, the vehicle waits 1n front of one of the
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1sland, preferably at one of the queulng positions 122-

126. When one of the refueling positions linked to the

position of the gueuing vehicles becomes available, said

vehicle proceeds along the respective direction i1ndicated

P

by one of the arrows 131-133. After refueling at one of

positions 58 and 62, the vehicle leave the fuel station

along the direction indicated by arrows 138, 139

r—

respectively. After refueling at one of the third

prositions 80, the vehicle waits until one of the vehicles

refueling at one of the respective positions 58 or 62

leaves, and then proceeds and exits the fuel station
subsequently via the available position, 1.e. via the
directions 1ndicated by arrows 136, 138 or the arrows

137, 139 respectively.

In practice, D1 and D2 may be 1n the order of 1 to 5

meter, for 1nstance about 3 meter. D3 and D4 may be 1n

r—

the order of 5 to 10 meter, for 1nstance 7.5 meter. The

displacements D1-D4 can vary depending on the type of

vehilicle to which the fuel station attends, such as cars,

trucks or lorries. Angle O 1s smaller than 90 degrees,

for instance in the range of 80 to 50 degrees. Angle [ is

smaller than 90 degrees, for 1nstance in the range of 80
to 30 degrees. Angle P may be substantially equal to

angle «.

In addition to the above, the orientation of the base

structures 1n relation to the site layout and direction

of approach may also be variled. Optionally, the

orlentation of one or more of the fuel dispensers with
respect to the corresponding base structure may be
adjusted. Flgures 7 and 9 show exemplary embodiments.

As shown 1n Figure 7, fuel station 440 has a reversed

entry direction for the vehicles 14. Similarly, the fuel

station may be adapted to left hand drive or right hand



10

15

20

20

30

CA 02808698 2013-02-18

WO 2012/032166 PCT/EP2011/065666

- 14 -

drive. Also, the first refueling position 58 may be

located at the second or aft fuel dispenser 78. However,

1n a preferred embodiment the first refueling position 1s

located at the first fuel dispenser 50, 1.e. on the front

s1de or egress side of the base structure.

The angles v and 0, i.e. the angles between the first

and second si1de and between the first and third side

respectively, can also be varied dependling on site

speclific conditions, such as avallable space, expected

vehicle size, etc. Herein, Y and 0 are for instance in

the range of greater than 0 degree up to about 45

degrees, for 1nstance about 30 to 35 degrees. The angles

Y and 0 may be equal, or may be different.

Together, the second side and the third side of the

base structure define a curved path for vehicles (Fig. 6,

arrow 137). The curved path has a sort of banana shape.

The first, second and third sides render the shape of the

base structure a blunt triangle, 1.e. a non-equllateral

triangle. The first side 1s longer than the second side

and the third side. An angle A (Figs. 6, 7, 10) between

the second and third side 1is an obtuse angle. The angle A

18

for 1nstance larger than or equal to 90 degrees and

smaller than 180 degrees. The angle A is for instance in

the range of about 110 to 120 degrees. The curved path

indicated by arrow 137 1s adapted to the turning circle

g

OL

thus provides a tra:

a car, which 1s typically about 10m or more.

A fuel station according to the present 1nventilion

-

fic lane between a palr of adjacent

—
p—

fuelling 1slands of which at least one 1sland has a

profliled elongate side having a profile which 1s

configured to provide the traffic lane with an at least

partly curved shape (as i1ndicated by arrow 137 1n Fig. 6,
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and to enhance the flux of traffic as 1ndicated 1n Fig.

11B) . The profiled elongate side may be constituted by

the assembly of the second side and the third side. The

F
pr—

fic lane 1s

at least partly curved shape of the tra:

ﬁ

fic lane 1n a

configured to steer vehilcles 1n the tra:

curved path though the traffic lane. The curved path may

be confligured with consideration to the turning circle of

the vehicles. Typically, the curved path may form a

r“b r“‘v

segment of a circle with a diameter of at least 10 (

prreferable at least 15) meters. As a result the curved

rath 1s optimized for cars. At least one fuelling 1sland

may have a generally prismatic profille. In the context of

the present 1nvention, the generally trlangular cross-

r~ 1

1le.

section of the 1slands may i1nclude such a curved pro:

The first side, opposite to the curved profile, may be

substantially stralght and elongated, as the first side

60 shown 1n Fig. 10. The base structures typically have a

length 1n the order of the length of two vehicles. The

first side thus 1s substantially straight and has a
length substantially 1n the order of the length of two
vehicles. The second and third side each have a length in

F ﬁ

the order of the length of one vehicle.

The first and second fuel dispenser each comprise

fuel nozzles, each related to one of the refueling

positions. In an embodiment (Fig. 4B), the first fuel

dlispensers 50 may comprise two separate columns. I.e. one

column relating to the first refueling position and

having the first nozzles, and an additional column

relating to the second refuelling position and having the

second fuel nozzles.

The base structures or 1slands 1tself may comprise

separate parts, or may be arranged on a pedestal or be
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elevated. The base structure may for 1nstance be arranged

on a number of posts.

A practical embodiment 1s described with reference to

Figures 8 and 9.

Figure 8 shows the outline 200 of a typical prior art

fuel station 202 1n an urban area, which 1s enclosed by
adjacent urban structures, such as road 204 and one or

more buildings (not shown). The station 202 may comprise

one or more of a sales building or shop 206 having a
store or cash desk 208, a parking area 210 near the shop,

a service station for supplying alr and water 212, an

entrance structure 214, a sign 216 for displaying for

instance a brand name and/or fuel prices, an ingress
crossover 218, 1.e. an entrance, an egress crossover 220,

1.e. an exlt, and one or more boundary structures 222,

which are for i1nstance provided with architectural
structures, pathways and/or landscaping. A scale 224

lndicates exemplary dimensions expressed 1n metres. For a

relatively small fuel station 1n an urban area, the

boundary 200 may have a width 1n the order of 40 to 50

metres, and a length 1n the order of 50 to 60 metres.

However, these sizes are mentloned as example only, and

the 1nvention can be applied within the boundaries of
smaller or larger fuel stations.

The prior art fuel station 202 shown 1n Fig. 8 1s

provided with four elongated base structures 12, which

are arranged 1n parallel. Fuel dispensers 10 are arranged

on the base structures and provide for eight refueling

prositions Pl to P8 adjacent to the respective fuel

dispensers. A rectangular canopy 20 covers the base

structures and the refueling positions. A tanker stand

226 covers the refueling positions P4 and P5. The tanker

stand 1s an area large enough for a tanker, 1.e. a truck
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for transporting fuel and for refilling storage tanks of

the fuel station. When positioned at the tanker stand,

the tanker can supply one or more fuels to the filling

connections 228, which are each connected to a

corresponding underground storage tank (not shown).

Figure 9 shows fuel station 300 according to the

present 1nvention, which 1s 1mplemented within the

y—

boundary 200. Many of the existing structures have been

malntalned, and are 1ndicated with the same reference

numerals as shown 1n Figure 8. The outlines of the
previous base structures 12 and the tanker stand 226 are
indicated 1n dotted lines. In the fuel station 300, said

base structures 12 are replaced with polygonal base

structures 52-56, providing for refueling positions Pl-

P9, Columns 90 supports the canopy 170, which covers the

refuelling positions and the base structures. Tanker stand

302 1s located adjacent to the entrance structure 214,

for supplying fuel to the filling connections 304 which

are arranged on the first base structure 52.

Although three base structures 5>Z2-56 have replaced

four base structures 12, wherein the number of refueling

posltlons 1ncreases from eight to nine, any number of
base structures may be used accordling to the present
invention, to enable to use the glven space 1n the most

ﬁ

efficient way.

Queulng positions and gulde structures may be 1mplied

r“‘v

by the form of the base structures and the arrangement

thereof with respect to the entrance and exilt of the fuel

station. If required, said gueulng positions and or

guldlng structures can be painted or otherwlse arranged

1n front of the base structures to control or restrict

vehlicle movements.
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The first side 60 of the base structures may be

angled with respect to side 177 of the canopy to enable

ﬁ

the most efficient entry angle to the refueling

poslitions.

Fach base structure, one of which 1s shown 1n detail

in Figure 10, comprises filirst side 60, second side 64 and
third side 82. Together, said sides substantially
constitute a triangle when viewed from above. At the ends

"“ﬁ r‘“v

of each said side, said triangle may be rounded off or

—

f. For instance, sides 84, 86, 88 form base

cut O

structure 52 1nto a polygonal prism.

-

The orientation of the fuel dispensers upon the base

structure with respect to the first side and the

respective second or third side may be varied to match an

expected approach path of vehicles or to further i1mprove

ﬁ

the forecourt efficiency. Herein, angles €, ¢ between the

first fuel dispenser 50 and the first and second sides

60, 64 respectively and/or angles ¥, N between the second

fuel dispenser 78 and the first and third sides 60, 82

respectively may be varied. Saild angles can be adjusted

between a minimum of 0 degrees up to a maximum 1n the

order of Y or 0 respectively.

The success of the fuel station 300 shown i1in Figure 9

can be expressed using a number of metrics, 1ncluding:

1) Walting time to refuel; and

11) Vehicle flow.

In order to measure and quantify these metrics,

v

customers of the fuel station were observed, both 1n the

prior art layout (Fig. 8) and 1n the layout accordiling to

the 1nventicon (Fig. 9). During the analysls, a camera

prlicked up vehicles as they entered the forecourt via the

entrance 218, captured their forecourt journey untilil the

point of exit as well as customer’s queuling and/or paying
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1n the store. Herein, forecourt 1ndicates the area of the
fuel station i1n front of and i1ncluding the refueling

positions.

The vehicle flow (Figs. 11A, 11B) was determined

— 13

based on a total sample of vehicles during a specific

period of time. For the pre stage (Fig. 11A), the

origlnal base si1ze was used, 1.e. all the wvehicle

movements were i1ncluded. The thickness of the line

highlights the volume of vehicles taking each route, 1.e.

the thicker the line the more vehicles took that path.

g
p—

The percentages next to the pumps are the number of

vehlcles visiting each pump {(vehlcles can have visited

more than one pump). In the post stage (Fig. 11B), dotted

lines were added to the maps to represent where vehicles

reversed on the forecourt.

The heat map (Figs. 12A, 12B) was based on a total

sample of vehicles during a specilfic period of time. For

the pre stage (Fig. 12A), the origlnal base size was

used, 1.e. all the vehilicle movements were 1ncluded. Post

stage figures (Fi1g. 12Z2B) were recalculated based on the
pre stage base and weilghted using fuel transaction sales

data to provide an accurate comparilson.

ﬁ

Manual counts are made of where vehicles stopped on

the forecourt during their journey. A vehicle can stop at

F

several different places on the forecourt and will be

counted at each point. The data 1s used to create the
heat map showing hot and cold spots. The warmer the color
the more vehicles stopped at the point, 1.e. red

indicates areas where more vehicle stop and blue denotes

areas where the number of vehicles stopping 1s less. Post

stage data (Fig. 12B) has been recalculated to bring 1t
1n line with the pre stage data. The post stage data were

welghed to bring these 1n line wilith the pre stage data
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and make the data comparable, which enabled to see that

the picture 1n the post stage (Fig. 12B) 1s more

favorable.

FFigure 11A shows prior art vehicle flows 500 and an

indication of exemplary percentages of the total flow 502

ﬁ

at each of the refueling positions P1-P8. A larger

vehicle flow 1s 1ndilcated using a wider line.

Figure 11B shows vehicle flows 510 and an indication

"“ﬁ

of exemplary percentages of the total flow 512 at each ot

the refueling positions P1-PY of the layout of the

invention. A larger vehilicle flow 1s 1ndicated using a

wlder line. The flow of vehilcles spread out more evenly

across the forecourt and the available refueling

positions 1n the layout according to the present

invention (Fig. 11B).

Figure 12A shows prior art vehicle waiting times 520.
A red color 1ndicated a relatively long walting time,
whereas blue colors 1ndicated shorter waiting times and
green indicated average walting times. The prior art

layout of Fig. 12A provided two red hotspots 522, 524,

where customers wailted longer than average before

proceeding towards one of the refueling positions.

Walting herein may for 1nstance 1ndicate hesitation or

queulng, which both 1ndicate a suboptimal vehicle flow at
uneven speeds. The analysilis also i1indicated blue cold
spots 526, 528, 530, where walting times were less than

"“‘v

average. A green area 9532 of average waltlng tilme covered

refueling positions P3 and P4 and a relatively small part

of the forecourt only. Please note that the pattern ot

the cold spots 526-530 (as shown 1n Figure 12A for an

urban fuel statilion) corresponds to the results of the

analysls as described with respect to Figure 1C (relating

to a motorway fuel station).
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Figure 12B shows vehicle walting times 540 at the

forecourt having the layout of the i1nvention. The pattern

ﬁ

of vehicle walting tTimes 1ndicated a blue area 547

(relatively short waiting time) along the edges of the

fuel station, and a green area 544 (average walting time)

1n the middle. The green area 544 covers most of the

refueling positions, 1ndicating that customers were

evenly distributed across the forecourt and proceeded

towards one of the refueling positions without hesitating

Or gueulng.

Queulng time at the forecourt during peak time

diminished from 2:19Y minutes on average to about 1 minute

on average, a decrease of waltlng time 1n the order of
50% or more. Hereiln, peak time 1ncludes one or more of
7.00am to 8.30am, 11.30am to 1.30pm and 4.30pm — 7.00pm.

H

The total flow rate, 1.e. the average of the total

number of vehlcles refueling at the fuel station during a

day 1ncrease from about 60 to about 90 or more on

average, an 1ncrease of about 50% or more. Taking 1nto

account the additional refueling position PY (Fig. 9),

the weighed 1ncrease 1n flow was still more than 25%.

Given the results of the analysis as described above,

the lavout accordiling to the present i1nvention provides a

number of advantages wilth respect to prior art lavyouts.

For i1nstance, the vehicle flow 18 more 1ntuitive and

safe. The layout of the 1nvention diminishes confusion

and 1mproves certainty 1n terms of directions and access

to the pumps. Slte navigation proves to be easier and

g
p—

clearer. Probably as a result, the average speed of a

v1islt to the fuel station 1ncreases. The average waltlng
time 18 reduced, wherein the reductlon 18 most dramatic

during peak hours. Queulng at the forecourt 1s reduced,

obviating any hotspots. The flow of vehicles 1s spread



- 27 -

out more evenly, resulting i1n less congestion (no hot
spots) and a higher total capacity of the fuel station.

el

In addition, 1nterviews have 1ndicated that customers

find it easiler to navigate (1.e. from driving to the pump
5 to driving away) and that the amount of space to maneuver
around has become better for most customers. For
1nstance, customers have told the Applicant that:
-  "The pump layout 1s much better. You can
maneuver easily. There 1s more space between cars";
10 - "More space between the pumps. No more lengthy

gqueues! More user-friendly forecourt';

- "It 1s easier and quicker to buy fuel. Layout
and space have 1mproved. We had to gqueue endlessly
before the refit. Now 1t 1s a lot eagiler!".

15 The forecourt layout according to the present
invention has successfully improved the speed and ease
with which customers can refuel. Specifically, the
impacts of the layout are:

-  Improving the flow in the forecourt;

Laa )

2.0 -  Improving ease of navigation;

- Facilitating a higher capacity of traffic;

-  Reducing the waiting time at the peak period;

-  Improving the speed of a visit, e.g. decreasing the
time of the visit:
25 - Maintaining or enhancing a sense of safety;

-  Improving the customer's overall experience.

The person skilled in the art will understand that the
present invention can be carried out in many various ways
without departing from the scope defined herein. Features of

30 respective embodiments may for instance be combined.

CA 2808698 2018-04-24
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1. Fuel station, comprising:
- at least one base structure arranged on a ground

surface, whereiln the base structure has a substantially

prism-like form having at least three sides, 1.e. a first

0 side, a second side and a third side, which together form

a generally triangular cross-section;

- a first fuel dispensing device arranged on the base

structure, comprilisling an upright column and nozzle means

for dispensing fuel, the first fuel dispensing device

10 defining a first refueling position on the first side of

the base structure and a second refuellng position on the

second side of the base structure, the second side beilng

opposite to the first side;

- a second fuel dispensing device arranged on the

15 base structure, comprising an upright column and nozzle

means for dispensing fuel, the second fuel dispensing

device defining a third refueling position on the third

si1de of the base structure.

2. The fuel station of claim 1,

20 whereln Y 1s the angle between the filirst side and the

second side;

wherein 0 is the angle between the first side and the

third side; and

wherein ¥ and 0 are in the range of greater than O

29 degrees up to about 45 degrees.

3. The fuel station of claim 2, wherein Yy and/or 0 is
about 30 to 35 degrees.

4., The fuel station of claim 1, wherein the first side,
the second side and the third side of the at least three

50 sides guide vehicles 1n a first, a second and a third
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driving direction respectively, wherein the first, second
and third driving directions intersect each other.

5. The fuel station of claim 1, wherein the first fuel
dispensing device 18 arranged on a front end of the
respective base structure which is remote from a
corresponding queuling position, and wherein the second
fuel dispensing device is arranged at an aft end of said
respective base structure which is near to said
corresponding queulng position.

6 . Fuel station of claim 1, comprising at least two
adjacent base structures, each base structure being
arranged on the ground surface.

7. Fuel station of claim 6, comprising at least one
queulng position 1n front of one of the base structures,
wherein each gqueulng position 1is linked to the first
refueling position and to the third refueling position of
sald one of the base structures, and to the second
refueling position on an adjacent base structure.

8 . The fuel station of claim 6 or 7,

wherelin at least the third refueling position of the
second base structure 1s linked to at least two exit
routes, 1.e. a first exit route via the second refueling
position of said second base structure and a second exit
route via the first refueling position of an adjacent
base structure.

9 . The fuel station of claim 6, wherein each basge
structure 1s displaced along the direction of the first
side with respect to each adjacent base structure.

10. The fuel station of any one of claims 1 to 9,

comprising at least one guide structure, each guide

structure being aligned with one of said base structures
and having a guiding edge for determining a respective

queuling position for vehicles and for linking said

CA 2808698 2018-04-24



gqueulng position to one or more of the refueling
positions.
11. The fuel station of claim 10, comprising two or more
adjacent gulide structures, each guide structure

5 comprilising a restricting edge for restricting movement of
a walting vehicle, at least one of the gqueuing positions
being defined between the guiding edge of a first cuide

structure and the restricting edge of a second guide

aand

structure.

10 12. The fuel station of any one ¢f claimg 1 to 11,
wherein the first and/or second fuel dispensing device
comprises a head, an upright column connecting said head
to sald base structure, at least one indicator in said
head for indicating the amount of fuel dispensed with

15 each respective indicator, each indicator being located
on one of two opposite sides on said head, nozzle means
mounted on salid head or on said upright column for
dispensing fuel therethrough, and transfer means in said

upright column for transferring fuel through the base

20 structure to gcald nozzle means.

13. The fuel station of claim 12, wherein the nozzle
means comprise one or more nozzles, each nozzle being
coupied to at least two different transfer means, wherein

each transfer means 1s coupled to a different fuel

25 storage tank.

14. Method for refueling a vehicle, using a fuel station
substantially according to one of the claims 1-13.
15. Method of claim 14, comprising the steps of:

- providing a fuel station comprising at least two
30 adjacent base structures, each base structure being

arranged on a ground surface,

- whereln each base structure is provided with a

first fuel dispensing device arranged on the respective

CA 2808698 2018-04-24
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base structure, the first fuel dispensing device defining

a first refueling position on a first side of the base

structure and a second refueling position on a second

s1de of the base structure, the second side belng

opposite to the first side;

- whereln each base structure 1s provided with a

second fuel dispensing device arranged on the respective

base structure and defining a third refueling position;

- arranging at least one gueulng position for the

vehilcle, each queuing position belng defined 1n front of

Y

one of the base structures; and

- linking each qgqueuiling position to the first

refueling position and to the third refuellng position of

sald one of the basgse structures, and to the second

refueling position on an adjacent base structure.

16. The method of claim 15, comprising the step of:

— guliding the wvehicle from said gqueulng position to

one of the flrst refuellng position and the third

H 'q

refueling position of said one of the base structures,

and the second refueling position on an adjacent base

structure.
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