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Description

[0001] The invention relates to a method and a system
for cooling a porous paving surface (paving layer).
[0002] Itis an object of the presentinvention to provide
a method and system, respectively, for cooling a porous
paved (for example cobbled) surface and thus cooling
the environment of that paving surface, in particular in
urban areas. Cooling the paving may reduce the temper-
ature on squares and roads, thus producing a more live-
able climate for humans and animals alike.

[0003] To this end, the invention provides a method for
coolinga porous paving surface, comprising the following
steps:

- providing a paving bed of material having capillary
properties which is intended and configured both to
support the paving surface and to absorb the water
which has permeated the paving surface, in partic-
ular precipitation;

- providing a water buffer reservoir and communica-
tively connecting the latter to the paving bed.

[0004] The presentinvention also comprises a system
for cooling a porous paving surface, comprising:

- apaving bed of material having capillary properties
which is intended and configured both to support the
paving surface and to absorb the water which has
permeated the paving surface, in particular precipi-
tation (rainwater);

- a water buffer reservoir which is communicatively
connected to the paving bed.

[0005] The invention is based on the insight that a po-
rous paving surface is not only suitable to allow water to
pass throughin a downward direction and to carry itaway,
butthat, ifthe discharged water is stored, the stored water
simply flows back to the porous paving surface when the
weather is dry and hot (since the water buffer reservoir
is communicatively connected to the paving bed), where
it will evaporate due to the relatively hot porous surface
and the paving surface cools down as a result of that
evaporation, which consequently also cools down the en-
vironment of that paving surface. Due to the capillary
properties of the material of the paving bed, during the
evaporation process on the paving surface water is
brought up from the capillary paving bed which is situated
underneath, as aresult of which the evaporation of water
via the paving surface continues. This process lasts for
as long as there is water present in the paving bed and
is replenished from the communicating water buffer res-
ervoir. Due to the communicating configuration of the
paving bed and the water buffer reservoir and due to the
capillary action of the material of the paving bed, the
evaporation process and the accompanying cooling
down take place without the supply of external energy.

[0006] The invention will now be discussed in greater
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detail by means of the following description of the figures.

Fig. 1 shows an exemplary embodiment of a system
according to the invention, intended for squares, traf-
fic-calmed streets, etc.;

Fig. 2 shows an exemplary embodiment of a system
according to the invention, intended for suburban ac-
cess roads, etc.

[0007] Figs. 1 and 2 each show an exemplary embod-
iment of a system according to the invention for cooling
a porous paving surface (1-2), comprising:

- a(multi-layered) paving bed (3-7 and 14-19, respec-
tively) which is intended and configured both to sup-
port the paving surface (1-2) and to absorb the water
which has permeated the paving surface (1-2), in
particular precipitation (rainwater);

- awater buffer reservoir (8) which is communicatively
connected to the paving bed (3-7 and 14-19, respec-
tively) via a connecting duct (9), so that the water
level (11b)in the paving bed (3-7 and 14-19, respec-
tively) and the water level (11a) in the water buffer
reservoir (8) are always substantially equal with re-
spect to each other.

[0008] Key to Fig. 1:

1 Lava rock (crushed volcanic rock) 0/1 (mm)

2 Water-permeable/porous paving stones and/or
(bound) road paving

3 Lava rock (crushed volcanic rock) 0/3 (mm)

4 Infill lava rock (crushed volcanic rock) 0/16 (mm)
5 Lava rock (crushed volcanic rock) 16/31.5 (mm)
6 Filling sand (protection)

7 Film (surround)

8 Water buffer (storm drain)

9 Connecting duct

10 Storm drain discharge

11 Water level

12 Slide for summer and winter level

13 Filter

[0009] Key for Fig. 2:

1 Lava rock (crushed volcanic rock) 0/3 (mm)

2 Water-permeable/porous paving stones and/or

(bound) road paving

8 Water buffer (storm drain)

9 Connecting duct

10 Storm drain discharge

11 Water level

12 Slide for summer and winter level

13 Filter

14 Laying bed

15 Foundation layer: Hard stone 8/32 (mm), Lava

rock (crushed volcanic rock) 0/8 (mm)

16 Infill Lava rock (crushed volcanic rock) 0/16 (mm)
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17 Lava rock (crushed volcanic rock) 16/31.5 (mm)
18 Filling sand (protection)
19 Film (surround)

[0010] List of advantages:

- No use of groundwater or surface water;

- Noadditional risk of slipperiness at all due to summer
and winter setting;

- Underground cooling results in cooling aboveground
without this resulting in any inconvenience;

- The system works in an entirely inconspicuous and
unattended way;

- 100% sustainable solution;

- The construction may, if desired, also be made CO,
neutral;

- Due to the buffer being situated under the paving, it
is possible to reduce the dimensions of the clean
water sewer, since the peak water discharge will be
smaller.

[0011] Thus, the present invention provides a method
and system, respectively, for cooling a porous paving
surface and thereby cooling the environment of said pav-
ing surface, in particular in urban areas, resulting in a
more liveable climate for humans and animals alike.
[0012] With regard to the publications D1
(CN109594446A) and D2 (CN110144789A) mentioned
in the Netherlands novelty report which has meanwhile
been published, the following may be remarked.

[0013] D1 relates to horizontal, tubular heat exchang-
ers4 which are supplied from heat-exchanging chambers
41 alongside the road which are in turn fed from a water
tank 44 under the road which is filled with drainage water
which has permeated the road/roadbed. D1 does not
mention the use of capillary action provided by the cap-
illary properties of the material of the paving bed, in which
during the evaporation process on the paving surface
water is brought up from the capillary paving bed which
is situated underneath, as a result of which the evapora-
tion of water via the paving surface continues as long as
there is water present in the paving bed and is replen-
ished from the water buffer reservoir. By means of the
connecting duct 9, the water buffer reservoir 8 is com-
municatively connected to the paving bed 3-7 and 14-19,
respectively, that is to say connected ("communicative-
ly") in such a way that the water level 11b in the paving
bed 3-7 and 14-19, respectively, and the water level 11a
in the water buffer reservoir 8 are always substantially
equal with respect to each other. Due to the communi-
cative configuration of the paving bed and the water buff-
er reservoir in combination with the capillary action of the
material of the paving bed, the evaporating process and
the associated cooling takes place without external en-
ergy having to be supplied.

[0014] Already a comparison of the figures of D1 with
those of the present patent application shows that the
configuration of the presentdevice is significantly simpler
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than the configuration of D1, which also uses, inter alia,
pressure-regulating means, heat exchangers, micro-
processors, etc.

[0015] The configuration knownfrom D2involves a wa-
ter buffer which is situated below the level of the
road/roadbed and contains a water pump 11 which
pumps up the drainage water. This configuration is also
more complicated than the device proposed in the
present patent application. No mention is made any-
where in D2 about using the capillary properties of the
material of the paving bed in order to bring up water from
the capillary paving bed which is situated underneath,
during the evaporation process on the paving surface.
By contrast, D2 uses a water pump and the control ele-
ments required for this purpose, such as sensors, etc.,
and this water pump, etc. will also require a power supply,
which is not the case with the configuration according to
the invention.

Claims

1. Method for cooling a porous paving surface, com-
prising the following steps:

- providing a paving bed of material having cap-
illary properties which is intended and config-
ured both to support the paving surface and to
absorb the water which has permeated the pav-
ing surface, in particular precipitation;

- providing a water buffer reservoir and commu-
nicatively connecting the latter to the paving bed.

2. System for cooling a porous paving surface (1-2),
comprising:

- a paving bed of material having capillary prop-
erties (3-7 and 14-19, respectively) which is in-
tended and configured both to support the pav-
ing surface and to absorb the water which has
permeated the paving surface, in particular pre-
cipitation;

- a water buffer reservoir (8) which is communi-
catively connected (9) to the paving bed.
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