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(54) Shading device

(67)  The invention relates to a device for providing
shade, which device comprises:

- a vessel filled with a heat expandable medium;

- a hydraulic cylinder having a cylinder barrel, a piston
movable within the cylinder barrel and a piston rod con-
nected to the movable piston, wherin the pressure cham-

ber of the hydraulic cylinder is in fluid connection with the
vessel; and

- shading means operable between an active, shading
position and a non-active, non-shading position, wherein
the piston rod is coupled to the shading means for con-
trolling the position of the shading means.
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Description

[0001] The invention relates to a device for providing
shade. More in particular, the invention relates to a device
which reacts to the amount of sun and controls the
amount of shade it provides. Applicable on a broad va-
riety of buildings, constructions, facades, roofs, windows
as it can vary in scale, size, material and form.

[0002] Building environmental systems are known,
which control heating, cooling and ventilation within a
building. Such systems rely on a large number of sensors
to measure the conditions in a building and which they
use to control a number of flaps, valves and the like to
direct heat and/or cold to the desired portions of a build-
ing. Such known building environmental systems are
costly to install and energy consuming.

[0003] Some of the known building environmental sys-
tems use shading means arranged on the outside of the
building, to block heat from the sun when it is desired to
cool the building

[0004] US 5608995 describesashading device having
a solar-actuated fluid window shutter for automatic reg-
ulation of illumination that responds to variations in ex-
ternal sunlight. The device has a container exposed to
solar radiation that causes a gas pressure change which
causes fluid displacement between two transparent win-
dow panes. A transparent fluid is displaced by another
fluid, which blocks part of the sunlightfalling on the panes.
Typically, the blocking fluid enters the space between
the two transparent window panes from above, similar
to the operation of blinds.

[0005] However, heat dissipated in the blocking fluid
will be in direct contact with the building, such that the
building is still heated despite the blocking of sunlight.
Also the usage of some flammable and hazardous ele-
ments in the displacement fluids might be undesired in
a building component, because of safety regulations, fire
protection and / or environmental requirements.

[0006] Itis an object of the invention to provide a shad-
ing device, in which the above mentioned disadvantages
are reduces or even removed.

[0007] This object is achieved with a device for provid-
ing shade, which device comprises:

- avessel filled with a heat expandable medium;

- an actuator having a cylinder barrel with a closed
end, a piston movable within the cylinder barrel and
apistonrod connected to the movable piston, where-
in the pressure chamber, defined by the closed end
of the cylinder barrel and the movable piston, of the
actuator is in fluid connection with the vessel; and

- shading means operable between an active, shading
position and a non-active, non-shading position,
wherein the piston rod is coupled to the shading
means for controlling the position of the shading
means.

[0008] The actuator used in the device according to
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the invention is a hydraulic cylinder or a pneumatic cyl-
inder depending on whether the heat expandable medi-
um is a fluid or a gas.

[0009] When the vessel is heated by for example sun
radiation, the medium will try to expand. Because the
vessel is in fluid communication with the pressure cham-
ber of the actuator, the pressure increase due to the heat-
ing of the medium will also have its effect within the pres-
sure chamber. As the pressure chamber is defined by
the closed end of the cylinder barrel and the movable
piston, the pressure will try to move the movable piston.
This movement of the movable piston it then transferred
via the piston rod onto shading means, in order to move
the shading means towards the active, shading position.
[0010] When the sun radiation is reduced, for example
because of a cloudy sky, the heat expandable medium
will cool off and the pressure in the medium will drop.
Due to the pressure drop, the movable piston will be
moved back causing the shading means to move towards
the non-active, non-shading position. This movement
could be assisted by spring means to overcome internal
friction within the actuator.

[0011] Another way to reduce the friction would be to
use a rolling diaphragm pneumatic cylinder. In such a
cylinder, the sealing between the movable piston and the
cylinder barrel is by a flexible diaphragm. This reduces
friction considerably, such that the force generated by
the heat expandable medium can optimally be used for
operating the shading means.

[0012] The heat expandable medium is preferably a
gas, such as filtered air, but could also be a suitable fluid.
[0013] The device according to the invention thus pro-
vides a self-sustaining responsive shading, requiring no
additional external energy or active control. The device
is based on a simple natural process of heat expansion
of a medium, making it a fully passive system.

[0014] In an embodiment of the device according to
the invention the vessel is arranged at the actuator ad-
jacentthe pressure chamber. This provides for acompact
design, in which the actuator can be directed with the
vessel towards the heat source, in particular the sun.
[0015] Ina preferred embodimentofthe device accord-
ing to the invention the shading means comprise at least
one shading panel connected hingedly to the cylinder
barrel by at least one hinge and wherein the piston rod
is connected to the shading panel at a distance from the
at least one hinge.

[0016] The shading panel could for example be an
elongate panel, such as with horizontal blinds. By con-
nection the one elongate panel to a plurality of parallel
panels, the movement of the piston rod, could control a
number of shading panels. So, if the sun would warm up
the medium in the vessel, the elongated panels would
move towards a closed position, in which the sun light is
blocked from passing. If the device is mounted on the
outside of a building, then the heat from the sun would
be kept outside and the warming of the building by the
sun would be effectively be prevented. The device of the
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invention could for example also be used as a parasol,
wherein the device will provide shade when sufficient sun
radiation is available to heat the medium in the vessel.
[0017] In another preferred embodiment of the device
according to the invention the shading panel comprises
at least two main rods each connected with one end to
the at least one hinge, at least two control rods, hingedly
arranged in a center zone each to a main rod and a shad-
ing cloth arranged to the at least two main rods.

[0018] Preferably, the shading panel is umbrella like.
[0019] With such a device according to the invention,
the vessel would be arranged typically at the top of the
umbrella and be directed towards the sun. When the ves-
sel is heated, the piston rod will cause the umbrella like
shading means to unfold and provide shade.

[0020] Yet another embodiment of the device accord-
ing to the invention further comprises a frame arranged
to the cylinder barrel, wherein the frame has a base ar-
ranged at the distal end of the vessel.

[0021] With this frame and base, the device according
to the invention can easily be mounted to a surface, which
needs to be provided with shade. This could be for ex-
ample a horizontal surface, such as a roof of a building
or a facade of a building.

[0022] In yet another embodiment of the device ac-
cording to the invention the outer surface of the vessel
is provided with a heat absorbing layer. By providing a
heat absorbing layer, the incident sun light can be opti-
mally converted into heat for the heat expandable medi-
um.

[0023] In still another embodiment of the device ac-
cording to the invention the content of the vessel is at
least 10 times larger than the content of the cylinder bar-
rel.

[0024] In order to obtain a sufficient operable stroke of
the piston rod, the content of the vessel is at least 10
times larger, than the content of the cylinder barrel. As a
result an expansion of the medium in the vessel will have
an at least 10 times bigger effect on the stroke of the
piston rod.

[0025] In yet another embodiment of the device ac-
cording to the invention the pressure of the heat expand-
able medium at ambient temperature, in the non-active,
non-shading position, is higher than the ambient pres-
sure.

[0026] By increasing the pressure of the heat expand-
able medium in the non-active, non-shading position, it
is possible to counteract any force of the shading means
exerted onto the piston rod. For example, the weight of
the shading means can be compensated, such that the
shading means are at an equilibrium between the non-
active position and the active position. Only a small pres-
sure increase due to the heating of the heat expandable
medium is then needed to move the shading means.
[0027] In another preferred embodiment of the inven-
tion, the shutter units have an optional opening and clos-
ing mechanism that would allow the system to open or
close in cases of emergency (e.g. fire) operated by man-
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ual or electrical means.

[0028] The inventionfurtherrelates to a building having
a facade and a plurality of devices according to the in-
vention, wherein the vessel of each device is arranged
in front of the shading means as seen in the direction
towards the facade of the building.

[0029] These and other features of the invention will
be elucidated in conjunction with the accompanying
drawings.

Figure 1 shows a perspective view of a first embod-
iment of the device according to the invention.
Figures 2A and 2B show a cross-sectional view of
the embodiment of figure 1 in two different positions
Figure 3 shows a schematic perspective view of a
first embodiment of a building according to the in-
vention.

Figure 4 shows a schematic perspective view of a
second embodiment of a building according to the
invention.

Figure 5 shows a schematic cross-sectional view of
the building according to figure 3 during a period of
time.

Figure 6 shows a perspective view of a second em-
bodiment of the device according to the invention.
Figures 7A and 7B show a cross-sectional view of
the embodiment of figure 6 in two different positions.

[0030] Figure 1 shows a perspective view of a first em-
bodiment 1 of the device according to the invention. This
device 1 has a cylindrical frame 2 with a base 3. On top
of the frame 2 a vessel 4 is arranged. Furthermore a
number of main rods 5 is hingedly arranged to the frame,
which main rods 5 are controlled by control rods 6. A
shading cloth 7 is arranged between the main rods 5.
[0031] Figures 2A and 2B show a cross-sectional view
of the device 1 of figure 1 in a non-active, non-shading
position (figure 2A) and an active, shading position (figure
2B).

[0032] The device 1 has an actuator arranged in the
frame 2, which actuator has a cylinder barrel 8 with a
closed end 9, a piston 10 movable within the cylinder
barrel 8 and a piston rod 11 connected to the movable
piston 10. The free end of the piston rod 11 is connected
to the control rods 6.

[0033] The closed end 9 together with part of the cyl-
inder barrel 8 and the movable piston 10 form the pres-
sure chamber 12, whichis in direct contact with the vessel
4. In the figure the wall of the closed end 9 is integrated
and connected with the vessel 4 via a large opening.
However, if the vessel 4 would be arranged at a distance
from the barrel 8, this end 9 would be closed and con-
nected to the vessel 4 via for example a conduit.

[0034] When the heat expandable medium inside of
the vessel 4 is heated by the sun S, then the medium
would expand and move the piston 10 downward. As a
result, the main rods 5 will hinge upwardly, such that the
umbrella like shading cloth 7 is expanded to provide
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shade.

[0035] Figure 3 shows a schematic perspective view
of a first embodiment of a building 20 according to the
invention. This building 20 has a facade 21 which is pro-
vided with a plurality of device 1 according to figure 1.
[0036] When the facade 21 is illuminated by the sun
S, the devices 1 willassume an active position (as shown
in figure 2B). Only where a tree T casts its shadow on
the facade, the devices 1 will keep there non-active po-
sition (as shown in figure 2A).

[0037] Figure 4 shows a schematic perspective view
of a second embodiment of a building 30 according to
the invention. This building 30 is provided over its full
outer surface with a plurality of devices 1. When the sun
S illuminates the building 30, the devices 1 will move
towards the active position, except for the devices 1,
which are in the shadow of the building B.

[0038] Figure 5 shows a schematic cross-sectional
view of the building 20 according to figure 3 during a
period of time. The facade 21 is provided with a number
of devices 1.

[0039] The shown period of time starts at 11.00 and
ends at 18.00. At 11.00 the facade 21 is fully illuminated
by the sun S and all devices 1 are expanded. At 13.00
the sun moves away from the facade 21, such that gra-
diently less sun shines on the facade 21. As a result, the
devices 1 will slowly collapse, such that around 18.00,
when no sun shines on the facade 21, all devices 1 are
in non-active state.

[0040] Figure 6 shows a perspective view of a second
embodiment 40 of the device according to the invention.
This device 40 also has a vessel 41 connected to a cyl-
inder barrel 42 with a movable piston 43 and a connected
piston rod 44.

[0041] The actuator 42, 43, 44 is arranged in a cylin-
drical frame 44 having a large base 45. This large base
45 is provided with a number of guide rails 46, along
which main rods 47 are guided. These main rods 47 are
also connected to the piston rod 44. A shading cloth (not
shown) can be arranged between the main rods 47.
[0042] Figures 7A and 7B show a cross-sectional view
of the device 40 in a non-active, non-shading position
(figure 7A) and an active, shading position (figure 7B).
The advantage of the large base 45 with the guide rails
46, is that the device 40 can withstand high wind loads.

Claims
1. Device for providing shade, which device comprises:

- a vessel filled with a heat expandable medium;
- an actuator having a cylinder barrel with a
closed end, a piston movable within the cylinder
barrel and a piston rod connected to the movable
piston, wherein the pressure chamber, defined
by the closed end of the cylinder barrel and the
movable piston, of the actuator is in fluid con-
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10.

nection with the vessel; and

- shading means operable between an active,
shading position and a non-active, non-shading
position, wherein the piston rod is coupled to the
shading means for controlling the position of the
shading means.

Device according to claim 1, wherein the vessel is
arranged at the actuator adjacent the pressure
chamber.

Device according to claim 1 or 2, wherein the shading
means comprise at least one shading panel connect-
ed hingedly to the cylinder barrel by at least one
hinge and wherein the piston rod is connected to the
shading panel at a distance from the at least one
hinge.

Device according to claim 3, wherein the shading
panel comprises at least two main rods each con-
nected with one end to the atleast one hinge, at least
two control rods, hingedly arranged in a center zone
each to a main rod and a shading cloth arranged to
the at least two main rods.

Device according to claim 4, wherein the shading
panel is umbrella like.

Device according to any of the claims 2 - 5.

further comprising a frame arranged to the cylinder
barel, wherein the frame has a base arranged at the
distal end of the vessel.

Device according to any of the preceding claims,
wherein the outer surface of the vessel is provided
with a heat absorbing layer.

Device according to any of the preceding claims,
wherein the content of the vessel is at least 10 times
larger than the content of the cylinder barrel.

Device according to any of the preceding claims,
wherein in the non-active, non-shading position the
pressure of the heat expandable medium at ambient
temperature is higher than the ambient pressure.

Building having a facade and a plurality of devices
according to the any of the preceding claims, wherein
the vessel of each device is arranged in front of the
shading means as seen in the direction towards the
facade of the building.
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