1 PLANTED WALL OR PLANTED FACADE The present invention relates to a
vegetated wall or a vegetated frontage, which fornms a structure which may be
for exanple set up on the 5border of a roadway or a building gable, in an
urban or other environnent. A structure for a vegetated wall is for
exanpl e known from French patent FR 2872381 or its equival ent the European
patent EP 1771062, in the nane of the Applicant. Vegetative walls presently
have an essentially decorative function, 10 or at |east a passive role, in
particular: urban facelifts, concealing ugly stone or concrete walls,
anti-noi se screens. Wth the plants which they include, these vegetated walls
al so have an anti-pollutant role towards the anbi ent atnosphere, notably in an
urban nmediumor along traffic rBLANKED WAbL OR|RIANTED FAIRADEr esent i nvention is
to provide an enhanced 15 vegetated wall or vegetated frontage which may play
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Thus, the idea at the basis of the present invention consists of
taking advantage of the coocling of the air, resulting from the evapo-transpiration

phenomenon of leaves of the plants of the vegetated wall, for cooling
25 photovoltaic panels set up on the same wall, in order to optimize the yield of
these photovoltaic panels and their production of electricity.

Indeed it is known that photovoltaic panels operate in an optimum
way at a moderate temperature, while their exposure to solar radiation brings
them up to a higher temperature, making coocling desirable of these panels. By

30  placing photovoliaic panels on a vegetated wall, a « natural » cooling means
not consuming any exterior energy is made available. More specifically,
evapotranspiration of the leaves generates natural ventilation and cooling of the
photovoltaic panels by convection, without providing any external energy and
this under ideal conditions since:



in summer, the plants have | eaves by which the cooling effect 5is obtained.

In particular, under summer conditions, the photovoltaic panels may thus be
mai nt ai ned at the ambi ent tenperature for exanple conprised between 25 and 30
C, for optinumoperation, while their usual tenperature (under sol ar

radi ation) would be of the order of 50 to 55 'C. 10Taking into account the
usual thickness of the |eaves, and for guiding the cooled air flow between the
wal | or the frontage structure and the photovoltaic panels, these panels are
advant ageously placed so as to protrude, i.e. in front of the areas receiving
the plants or suitable for receiving the,plants. An alternating arrangenent of
the plants and of the photovoltaic 15 panels, over the whole extent of the
vegetated wal |l or of the viegettat itheeplintort agehageeans leeeesbart fgranoank ar | y

advant ageous. For this pafposeebbieg Biveasreneaehaet ng cflliagine pbstowliaid abl e f or
recei ving plants on the ppgs;hand and the photovol taic panels on the other hand
may be arranged in an alte [ - : 1 horizontal bands,
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itself cool the phyewiat paiicts. hegvelagels are advantageousifalgicpdsd aptto rietie®unt t he ext ent
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roperties of th . r_o veget at rontage, in portions
Cocat ed bet ween CHE ek ISUaN L G EREBF Al 1= THEES PHERUATEVER of the
phot ovol t ai ¢ panéle8isdh&siightst oqracelying Riene Harthalenakfgnd and the photovoltaic
panels on the other hand may be arranged in an alternating way, notably
- by forming horizontal bands, or
20 - by forming vertical bands, or further

- by forming a checkerboard.

Advantageously, the areas receiving the planis or suitable for
receiving plants, on the one hand, and the photovoltaic panels, on the other
hand, represent each ather respectively about 50% of the total exiension of the

25  vegetated wall or of the vegetated frontage.

i will be noted that by the advanced position of the photovoitaic
panels, and by their aliernating arrangement with the areas covered with
plants, these panels cast over the plants a shadow which contributes to their
cooling, therefore, to the cooling of the air which circulates in contact with the

30 plants and will itself cool the photovoltaic panels.

Taking into account the extent of the photovoltaic panels, thermal
and/or phonic protective elements are preferably provided at the rear of the
photovoltaic panels. These protective elements ensure the continuity of the
thermal and/or phonic insulation properties of the vegetated wall or of the

35 vegetated frontage, in portions located between the areas covered with plants.
Thus, the addition of the photovoltaic panels does not alter the thermal and



3 phonic insulation properties of the wall or of the frontage according to the
i nventi on. These photovoltaic panels nay be set up vertically on
the vegetated wall or the vegetated frontage, or be set upin atilted
position which 5 is advantages fromthe double point of view of capturing
solar radiation with these panels and form ng the shadow cast by these panels
on the areas covered with plants. An assenbly of said photovoltaic panels with
a possibility of mechanical orientation of these panels nay al so be

contenpl ated. The vegetated wall or the vegetated frontage, object of the 10
invention may operate wth entirely natuFaI ventilation, all the electric
energy provided by the photovoltaic panels may, in this case, be used outside
the wall or the Phar agéation properties of theHuallesred!, th¢ froeiageabtcerdmatiovtee of thi s
vegetated wal | omvéhibs. vegetated frontage, the latter conprises notorized
means for forced circul ahiQnpRdioRitdic I fandi® m&PHeacdt Wh tRERE Bhanpts and the
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energy to the outside woiolever Then3@erhaivgef thishegsiatet wal ot thia vepasieage, the
larger will propabtignald Mid@ohhes Hiolas BEpe @ olkbeciRbeloValdai c panel s, the
provided el ecty I ¢, pOWely Y BhR 6hONRe REoDIhe pancls, ese meald phigi S desired, a
portion of this e?e?t | G POVer afs \AEe_ useloP on fe ve e%ate% wal | or the
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which remains highly profitable from the energy balance point of view, if it is
considered that:
20 - the electric energy used for driving the means for forced
circulation of the air is produced by the actual photovoltaic panels,
and not provided from an external source;
- the improved cooling of the photovoltaic panels, which is
the result of the forced circulation of the air, induces an
25 improvement in the vyield of these panels, which greatly
compensates for the amount of energy taken for obtaining this
forced circulation.
Thus, in every case, the vegetated wall or the vegetsated frontage,
equipped with photovoliaic panels may provide energy to the outside world. The
30 larger the wall or the frontage, the larger will proportionally be the surface area of
the photovoltaic panels, the provided electric power may therefore be high.
If it is desired, a portion of this electric power may also be used, on
the vegetated wall or the vegetated frontage, for example, for powering an
illumination system, which enhances this wall or this frontage. Likewise,
35 photovoltaic panels may economically supply energy to a self-contained system
fitting out the vegetated wall or the vegetated frontage, others, such as a



35phot ovol tai ¢ panel s may econom cally supply energy to a self-contained
systemfitting out the vegetated wall or the vegetated frontage, others, such
as a 4 systemfor irrigation or m st propagation on areas covered with

pl ants, or further a cleaning system notably for cleaning the photovoltaic
panel s. The invention wll be better understood by neans of the
follow ng description, referring to the appended schematic draw ng
illustrating as S5exanples. A few enbodi nents of this vegetated wall or this

veget at ed frontage. Fig. 1is a front view of a vegetative wall
wi th photovol taic panels, according to the invention ; Fig. 2 is a planar view
from above the vegetated wall of Fig. 1; Fig. 3is aplainR

vi ew from above, sgitam foarrigationkir gnist Bropageliat orrgedsgoeerddditrdantsabt ferthzat | ve; Fig. 4
is a front view atleanivegetat edatnabl cl@pmorid gngtotazanetdner al ternative; Fig. 5
is aplain R view from aRovgefbon i S MtREInRItRE M HhLRs ofh8Fliodingnd 2 show a
vegetated wall, ‘éfgécﬁ%tl-oh,”?éf&%ggz 6 tﬁgnatpéﬁldeﬁ5£c§nsﬂ§}’é05#éw%g fodeAdigg 1n a
vertical plane, on'e Cher” si of whi Cl nt's gr.ow.
5 examples. A few embodiments of this vegetated wall or this vegetated frontage.
Fig. 1 is a front view of a vegetative wall with photovoltaic panels,
according to the invention ;
Fig. 2 is a planar view from above the vegetated wall of Fig. 1;
Fig. 3 is a plain R view from above, similar to Fig. 2, relating to a
10  first alternative;
Fig. 4 is a front view of a vegetated wall according to another
alternative;
Fig. 5is a plain R view from above of this other alternative.
Figs. 1 and 2 show a vegetated wall, which includes a central
15 framework 2, extending in a vertical plane, on either side of which plants 3
grow.
More particularly, the areas 4, which received here the plants 3
extend along the vertical bands, separated from one another by intervals, the
width of which is substantially equal to those of these areas 4.
20 Between the areas 4 or bands covered with plants 3, extend other
vertical bands in which are arranged, on both faces of the wall, photovoltaic
panels 5 are maintained on the central framework 2, by supports or brackets 6.
These supports or brackets 6 position the photovoltaic panels 5 in
front of the central framework 2 and of the areas 4, the prominence of the
25 panels 5 substantially corresponding to the thickness of the leaves of the plants
3 planted in the areas 4 — see Fig. 2.
The photovoltaic panels 5 are illustrated as vertical, for the sake of
simplicity, but they may also advantageously be tilted either constantly or with a
possibility of mechanical crientation.
30 During operation, an air flow symbolized by arrows F substantially
circulates in the vertical plane of the plant wall, the air being cooled in contact
with the leaves of the plants 3, as a result of the evapo-transpiration effect, and
the this air will then lick and ccol the photovoltaic panels 5. Thus, the
photovoltaic panels 5 operate under optimum conditions, as regards their
35 energy efficiency.



More particularly, the areas 4, which received here the plants 3 extend al ong
the vertical bands, separated from one another by intervals, the wdth of
which is substantially equal to those of these areas 4. 20Between the areas 4
or bands covered with plants 3, extend other vertical bands in which are
arranged, on both faces of the wall, photovoltaic panels 5 are maintained on
the central framework 2, by supports or brackets 6. These supports
or brackets 6 position the photovoltaic panels 5 in front of the central
framework 2 and of the areas 4, the prom nence of the 25panels 5 substantially
corresponding to the thickness of the I eaves of the plants 3 planted in the
areas 4 - see Fig. 2. The photovoltaic panels 5 are illustrated as
vertical, for the sake dhe siegpd pmardywprodged bhiby pheiyvaiibis oarmthamageous!| y be
tilted either coosddastd Yis@hcenmrdrh tid paasidn) battiymed aRephbani eade @yefent ati on.
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for controlling and regulatmg the mist propagation system 8 may also here be
supplied with electric energy from photovoltaic paneis 5.
In the case of mechanically orientable photovoltaic panels 5, the
20 electric energy produced by these panels may be used for powering the
mechanism for crienting these actual panels.

Further, for the sake of safety and durability, and for being able to
electrically power at any moment the equipment of the vegetated wall, either a
storage of the electric energy produced by the photovoltaic panels 5, or an

25  external electric power supply through a standard eleciricity distribution network
are may be contemplated.

Preferably, thermal and/or phonic protective elements 10 in the
form of plates of suitable materials and thickness are placed at the rear of the
various photovoltaic panels 5. These elements 10 ensure continuity of the

30 thermal and/or phonic insulation properties of the vegetated wall, in the bands
located between the areas 4 covered with plants 3.

Fig. 3, in which the corresponding portions are designated with the
same numerical references, illustrates an alternative vegetated wall or
vegetated froniage according to the invention, in which the plants 3 and the

35  photovoltaic panels 5 are only provided on a single face of the framework 2,
thermal and/or phonic protective elements 10 are being here again arranged



A m st propagation system synbolized by a m st propagation pipe 9, may be
borne by the high portion of the framework 2, in order to produce 15

addi tional cooling, and optionally cl eaning of the photovoltaic panels 5 by
nebul i zati on of water. The punp circulating this water, as well as the nenbers
for controlling and regulating the m st propagation system9 may al so here be
supplied with electric energy from photovoltaic panels 5. In the
case of nechanically orientable photovoltaic panels 5, the 20 electric energy
produced by these panels may be used for powering the nmechanismfor orienting
t hese actual panels. Further, for the sake of safety and
durability, and for being able to electrically power at any nonent the

equi prent of t hebetwget Hieeateagat [coverdd W plantst3orhle redr ¢fhibe ehadetotéic ener gy
produced by the phatsa/oltaic panels 5, or an 25 external electric power

supply through a standarsgag) egdsrd Ghd ¥ iflisBatbd BAHHLRIERLNBS K & HBRY be

cont enpl at ed. r ef rmal and/ n ot ective
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ol aced at the o edP B et RECY FANGLAN BRT BYBPRE e rIkne h SHEeB S enent 5 10
ensure continuityes¢ba¥e 30 thermal and/or phonic insulation properties of
the vegetated wall, in tlherebantiscl be atyedkpbéirsvien tchecops elabe hvedver ed Wit h
pl ants 3. as definedrin@he apehdedWRin@h t he correspondi ng portions are

designated with the same nunppk Gabs L&LRIGHAEGRnts! dnk 4RI fdlRStafRbaAbt € Nat i ve
veget at ed mal#)or veget at e froq&%g% accordhmg i.on, in which the

€ arran as a board "i.e t0(1)h tvgl%celzl m{lgnf;onzontal
pl ants 3 and the 35% 5?0 51t Al & panefs g are on?y provi ded on"a single face of
the framework 2, tH&f®EI°"and/ or phonic protective el enents 10 are being here
again arranged 6 between -t Heahtheasnngx cagviemert ifirckvelsH ant wed®s eftthe he rear of
t he photovol tai c pasetosolfaic panels of the vegetbiiet @kl yr,theFiegstated framebed 111 ustrat es
another alternative, in which the areas 4 covered with plants 3 and the
phot ovol taic panels 5 are arranged not 5along the vertical bands but al ong
hori zontal bands always with alternation of these bands. There woul d
not be any departure fromthe scope of the invention as defined in the
appended cl ai ns:



- if the areas covered with plants and the photovoltaic panels 10are arranged

as a checkerboard i.e. with both vertical and horizontal alternation; - if all
t he annex equi pnent is powered by neans of the photovoltaic panels of the
vegetated wall or the vegetated frontage. 7 CLAIMS 1. A

vegetated wall or vegetated frontage, including areas (4) 5 receiving plants
(3) or suitable for receiving plants, characterized in that the war or the
frontage al so i ncludes photovoltaic panels (5), capable of being cooled by the
air circulating in contact with the plants (3). 2. The vegetated
wal | or the vegetated frontage according,to claim1, characterized in that the
photovol taic panels (5) are placed so as to 10 protrude, in front of the
areas (4) receiving the plants (3) or suitable for receiving the plants.

3. The vegetated wall or the vegetatedciasmst age according to claim1l or 2,
characterized in that the areas (4) receiving the plants (3) or suitable for

receiving the plants, on the O%t%etgtag WalE a \%\g%ta‘%d%%%v%l ﬁ@l@aﬂe? aneI s (5), on

t he other hand, are arran ed al or vertical

bands. 5 recgvingR ”@éﬁé?é%@@eﬁﬁF?mﬁpgﬁﬁBm P%ﬁ‘? 8 %ge accor di ng
to claimi1 or 2, charechefpress 4l indludes Phetovpraaganelp) 5} bl i geinthe pl ants (3)
or suitable for receiladyghd decipliating s cootact i tengartea(@d, and t he photovoltaic 20
panel s (5), on the other handne aé@taédaag@dh@wgetra@atf@hmge whbldegfter m ng a
checker boar d. cla| 1, charaéerlz-gg'% thﬁ%tﬁt)@golt\ﬁ@lplané?sr(sg p}é@ oaetsqg frontage

according to Qne of s (4)

recei vi ng the pl ant"%O % "bltm@,t 09 t%e?b?rga% g)‘? "FELE Slen !EFEBQ ¢ an fef‘ab?e g’h t he one
hand, and the 25 ph‘??ﬁk‘ﬁ\?‘%frteeﬂaé‘ts anels (5), on the ot her hand represent each
ot her respectively about 50%Tht vegréatechwall ordha wasiatsd f@ﬁfat;%ecooe"g’ettet ed wall or
of the vegetated fram age?2, characterized in that the areas (4) receiving the plants (3) or

suitable for receiving the plants, on the one hand, and the photovoltaic
15 panels (5), on the other hand, are arranged alternately, while forming
horizontal or vertical bands.

4. The vegetated wall or the vegetated frontage according to
claim 1 or 2, characterized in that the areas (4} receiving the plants (3) or
suitable for receiving the plants, on the one hand, and the photovoliaic

20 panels (5), on the other hand, are arranged alternately, while forming a
checkerboard.

5. The vegetated wall or the vegetated frontage according to
one of claims 1 to 4, characterized in that the areas (4) receiving the plants
{3) or suitable for receiving the plants, on the one hand, and the

25 photovoltaic panels (5), on the other hand, represent each other
respectively about 50% of the total extension of the vegetated wall or of the
vegetated frontage.

8. The vegetated wall or the vegetated frontage according to
one of claims 1 to 5, characterized in that thermal and/or phonic protective

30 elements (10) are provided at the rear of the photovoltaic panels (5).

7. The vegetated wall or the vegetated frontage, according to
one of claims 1 to 6, characterized in that it comprises motorised means (7)
for forced circulation of the air in contact with the plants (3) and
photovoltaic panels (5), these means (7) being supplied with electric energy

35 from the actual photovoltaic panels (5).



6. The vegetated wall or the vegetated frontage according to one of clains 1
to 5, characterized in that thernmal and/or phonic protective 30el enents (10)
are provided at the rear of the photovoltaic panels (5). 7. The
vegetated wall or the vegetated frontage, according to one of clains 1 to 6,
characterized in that it conprises notorised neans (7) for forced circulation
of the air in contact wwth the plants (3) and photovoltaic panels (5), these
means (7) being supplied with electric energy 35fromthe actual photovoltaic
panels (5). 8 8.The vegetated wall or the vegetated frontage according to one
of clainms 1 to 7, characterized in that the electric energy produced by the
phot ovol tai c panels (5) of the wall or of the frontage is used for powering an
illum nation system (8) of. tHhs vegetdtedowallofr thehyegethiedfivaiges agpdingto 5 an
irrigation or m st geepagakiicn 7sytataetriid)in trar the Recat easgyf gpdwevey ed Wt h
plants (3), and/or e gh&@%lltélg paXSd @5 oNAL alliYordo @S NioREgs YS Ligdn fopr t he
photovol tai ¢ panel spo(:v hng an illumination system (8) of this wall or of this frontage, and/or

5 an irrigation or mist propagation system (9) for the areas {4) covered with

plants (3), and/or a cleaning system, notably a washing system for ihe

photovoltaic panels (5).



