A PLANT TRAY FIELD OF I NVENTION The invention relates to a pl ant
tray suitable for |landscaping, and in particular, to a 5 plant tray
suitable for use in vertical |andscapi ng. BACKGROUND TO THE | NVENTI ON
The foll ow ng discussion of the background to the invention is
intended to facilitate an understandin f the present invention.
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Urban heat island effect (UHIE) refers to the phenomenon when city temperatures
run higher than those in suburban and rural areas. UHIE occurs primarily due to the
15 growing numbers of buildings being built as a consequence of urbanization and
economic growth, and these growing numbers of buildings have supplanted
vegetation and trees previously filling the city area. In addition, human activities
generate heat and such generation of heat contributes to the rise in city

temperatures.

20 In an attempt to reduce the adverse influence of the UHIE, vegetations are grown
on rooftops (i.e. green roof) to compensate for the loss of supplanted vegetation and
trees. The vegetations serve to filter greenhouse gases such as carbon dioxide and
other toxins in the city. It has been studied and demonstrated that such green roofs
help to reduce roof ambient temperature and that heat transfer from the roof to the

25  rooms directly underneath the roof is lowered. A reduced ambient temperature and a
lowered heat transfer from the roof to the rooms directly underneath the roof may
result in lesser dependence on air-conditioning, thereby lessening the building’s

energy consumption.



trays connected together to provide a | arger surface area of
greenery. Even though plant trays are comonly found in a variety of
different sizes and shapes, nost of them if not all, are configured
in al nost the sane way, that being a container 5 (conveniently a
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Therefore, it is desirable to provide for a plant tray that overcomes, or at least

alleviates, the above problems.

20 SUMMARY OF THE INVENTION

Throughout this document, unless otherwise indicated to the contrary, the terms

“‘comprising”, “consisting of”, and the like, are to be construed as non-exhaustive, or

in other words, as meaning “including, but not limited to”.

In a first aspect of the present invention, there is provided a plant tray for use in

25 landscaping, comprising:

— a hollow body having an open top end and a closed bottom end, the

hollow body defined by at least one side wall and a bottom wall;

— afluid retention section in which the roots of plants can be housed and in
which fluid can be retained, the fluid retention section located within the

30 hollow body; and



2 - a fluid drainage section in which an overflow of fluid can be
drained, the fluid drainage section |located within the holl ow body;
wherein the fluid retention section contains a plurality of fluid
retention sub-sections arranged such that a fluid passageway is
formed to allow uniformdistribution of fluid 5 within the fluid
retention section? fiid graimggsoReEONON veitich ap ayralevwesflvid candbe drpined; the

which illustrate, leflk‘j %}%m?ge s’@&ﬂgﬂll&eﬁ@é V"ithﬁm(éd'%(;@weﬁ?(ﬁ{; the present

invention, 10 FIG a perspective view o erior of a
plant tray according to a first aspect of the invention. FIG 2a
shows t heWiergiartea flujdaiptenfionesassiopiceptaing A riwalip efrftuid refgntion sub-gections
shows a p [ I f. I Qr : VAT i P :
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shows =& peithpretic fgd vétewiod sedorbot t om of the exterior of the plant
tray of FIG 1. FIG 4a-d show a perspective view of the plant tray
of FIG 1 being enployed in vertical |andscaping. FIG 5 shows
schematically the arrangenent of the plant trays in vertical 20

| andscaping with the flow of fluid through the plant trays. DETAI LED

DESCRI PTI 8RIEFEDESCTRIPTION'GF THEDRAWINGSt tray suitable for
| andscaping, and in particular, to a plant tray suitable for use in

vertical |apdscaping. 25 |n accordance with a first enbodj nent of the
Unvent ion | I e TaHTes wfr\w{&m@strf,te,ttweway pEexanpla ey empPainents & the

for use i dandsraptigg: The plant tray 1 conprises a hollow 3 body 2
havi ng anB{)pen top elng’ and a cl osed bottomend. The hollow body 2 is

defined by four side walls 3a-d and a bottomwall 4 in a ] ]
rect atQul ar F¥Rahshows:a perspective view of the interior of a plant tray according to a first
aspect of the invention.
FIG. 2a shows the different layers to be placed in the plant tray.
FIG. 2b shows a perspective view of the exterior of the plant tray of FIG. 1.

FIG. 3a shows a plan view of the plant tray of FIG. 1.

15 FIG. 3b shows a perspective view of the bottom of the exterior of the plant tray of
FIG. 1.

FIG. 4a-d show a perspective view of the plant tray of FIG. 1 being employed in

vertical landscaping.

FIG. 5 shows schematically the arrangement of the plant trays in vertical

20 landscaping with the flow of fluid through the plant trays.

DETAILED DESCRIPTION

The invention relates to a plant tray suitable for landscaping, and in particular, to a

plant tray suitable for use in vertical landscaping.

25 In accordance with a first embodiment of the invention illustrated in FIG. 1, there is

provided a plant tray 1 for use in landscaping. The plant tray 1 comprises a hollow
3



Al t hough a conveni ent open top box-shaped plant tray has been
described herein, it is to be understood that the plant tray may be
formed of ot her shapes, such as open 5 top cylinder whereby the

hol |l ow body 2 is defined by one side wall 3 and a bottom wall 4. A

fluid retention section 5, in which the roots of plants can be housed
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ends abrugégj)ﬁt}gg aﬁ’é’?ﬁ?n@@ h%%zd osed region. Preferably, the
r

panel interdigitated manner as shown in
FIG 1. Afluid drainage section 8, in which an overflow of fluid can
be drai ned, The flugtetentiorPgeationts mmthmsrmplwaﬁtjz)oﬂﬂuiﬁ ref@mgiohl suibesections 6
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11 for drBamnelvepliawagr éh&e%@ ﬂlulduraten“u@nlsol@awmlona 6t are areangseh swoh thaba fluid
R A G e TR e
downwar dl yub-sections 6. This could be achieved by forming open fluid retention sub-sections 6
whereby fluid may flow freely from a first fluid retention sub-section to a second fluid
20  retention sub-section such that the fluid level in each of the fluid retention sub-section
6 is the same. Preferably, one end of the panel wall 7 runs from one of the side walls
3a-d and ends abruptly so as not to form a closed region. Preferably, the panel walls

7 are arranged in an interdigitated manner as shown in FIG. 1.

A fluid drainage section 8, in which an overflow of fluid can be drained, is located
25  within the hollow body 2. The fluid drainage section 8 has an open top end and is
defined by four side walls 9a-d and a bottom wall 10. An overflow of fluid occurs
when the fluid level in the fluid retention section 5 is above the height of the side
walls 9a-d of the fluid drainage section 8. An orifice 11 for draining away excess fluid
is located in the bottom wall 10 within the region enclosed by the four side walls 9a-d
30 of the fluid drainage section 8. Preferably, the bottom wall 10 is inclined downwardly

from top end of the side walls 9a-d towards the orifice 11 such that excess fluid is

4



fromtop end of the side walls 9a-d towards the orifice 11 such that
excess fluid is 4 drained out of the fluid drainage section 8 and
therefore out of the plant tray 1 by gravitational force via the
orifice 11. Qther configurations of the bottomwall 10 are also
possi bl e, such as the bottomwall 10 is_inclined downwardly fromthe
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drainage section 8 is located within the fluid retention section 5 and a passageway
20 for the fluid around the fluid drainage section 8 is formed so that fluid may flow freely
within the fluid retention section 5 such that the fluid level in the fluid retention section
5 is the same. In a further embodiment, the fluid drainage section 8 may be located
within the hollow body 2 but outside the fluid retention section 5. For example, the
fluid drainage section 8 may be located adjacent to at least one but not all of the side
25  walls 3a-d of the hollow body 2 such that the adjacent side walls 3a-d conveniently

form the side walls 9a-d of the fluid drainage section 8.

Optionally, a measuring means 16 is provided within the fluid retention section 5 to
measure the fluid level retained in the fluid retention section 5. The measuring means
may be a tube inserted into a slot provided in the fluid retention section 5 to receive

30 the tube therein. The advantage of providing a measuring means for the retained

fluid level is that maintenance worker is able to find out if there is fluid retained in the



Optionally, a neasuring nmeans 16 is provided within the fluid
retention section 5 to neasure the fluid |evel retained in the fluid
retention section 5. The neasuring neans nay be a tube inserted into
a slot provided in the fluid retention section 5 to receive 30 the
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edge of the side walls 3a-d. Another advantage of providing a tier-layered plant tray 1

20 is the ability to pile up and stack the unused plant trays 1 in a vertical manner thereby
saving storage space. The grille will experience the highest loading since it is the
bottommost layer supporting the filter and the substrate with plants. Therefore, in
order to spread the loading due to the upper layers, preferably the panel walls 7 of
the fluid retention section 5, and more preferably the side walls 9a-d of the fluid

25 drainage section 8 are formed of the same height as the edge of the side walls 3a-d

of the lowest tier layer supporting the grille.

FIG. 3a shows a plan view of the plant tray 1 illustrated in FIG. 1. At the top end of
the side walls 3a-d of the hollow body 2, flanges 13a-d are provided for easy
handling and carrying of the plant tray 1. Although it is illustrated that flanges 13a-d

30 are provided on each of the side walls 3a-d, it will be understood that flanges may be
provided on two opposing side walls instead. To further enhance the ease of

handling and carrying of the plant tray 1, grooves 14 may be provided on the
6



order to spread the | oading due to the upper |ayers, preferably the
panel walls 7 of the fluid retention section 5, and nore preferably
the side walls 9a-d of the fluid 25 drainage section 8 are forned of
t he sane height as the edge of the side walls 3a d of the | owest
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drai ned ftrayd.fromthe plant tray 1. As nentioned in previous
paragraph, the plant tray 1 nay be stacked toget her in a vertical

orientation n_no a the sdel e t hat
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trays 1 securely, the flanges 1 are provided with holes. In
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}[Mhtehf i ?gfogggﬁgetwg@gy ge gg%ﬂ%gei‘rq slugh ?auv%gy ﬁtaWe %Iange of teheffllrgtnglant tray is
located higher than the flange of the second plant tray while maintaining the overall
height of the plant trays. Fastening means such as screws and nuts are inserted

20 through the holes to fasten the plant trays 1 securely. In vertical landscaping where
the plant trays 1 are placed in supporting structures mountable onto a building facade
as shown in FIG. 4a-d, a flat bar of the supporting structure, which holds the plant
trays in place along the flanges of the plant trays, is provided with holes and the
holes coincide with the holes provided in the flanges. Other than flat bars, angle bars,

25  for instance, may also be used for holding the plant trays in place. Fastening means
such as bolts and nuts are inserted through the holes to fasten the plant trays 1 and
the flat bar securely. Optionally, meshes are provided above the plant trays 1 to
provide support for and facilitate the growth of climber plants as illustrated in FIG. 4d.
An advantage of designing the integrated supporting structure with the meshes and

30 the plant trays is that it allows this integrated structure to be modular and further

allows off-site pre-propagation of climber plants. In this way, the modular integrated
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mai ntai ning the overall height of the plant trays. Fastening neans
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structure | q pl.ant trays in place along the flanges of
t he pl ant t(‘% rﬁ’g@%t}e{ﬂgtgﬁé}l@gg@bw th holes and the holes coincide with

the holes provided in the flanges. Qther than flat bars, angle bars,
25 for inst Efeed shaysachemsdicalelher rangsinaemigfithe ppirdays irayertical

| ace. Fa 1.ng; . | 3 ro .
Phe nol es 5 PASr BRAM iR oPfidihidcBifie HHE 5, T LBS ] Wler i
Opt i onal | yupplsthiesmahe top of trdeplaabbags Vibarrjaioh difey Exbeb® wasay idédgined
support for and facilitate the growh of clinber plants as N
i | | ust r at awaydram ¢he hattomgf thavkiant dgysyia hespigas A§ insrrtechingyiha erdfices 11.
supportin tr: | '

LR ove TPRIAS, 155t e Gl TS BB ey e Bl vl Bk Srdg e 1o
of f - si t e pokedgiivelyadjiatharge @xcess whesr frdmarhe systent. fine evagss tvatendidohamged

i ntegrate 7. structure can be transported to site and sinply be
mounted. ofPE! IEeSYRATdTAG P SCaaE 1 POVaeh Sarads FATiaOt ShawR AR reteed 5
shows §chepBid ¢k Instdhte, aid %?{‘r{}‘l%lg)&)thﬁé gtggrﬁtr@ @Bt?fttﬁ@ﬂ;arit ‘Pra‘{x@lrvﬁné ﬁrr?#;astion

| andscaping with the flow of the plant "trays.
i |1 ustr at pgres may epmiesfrors tbapligchadodd watdrtstonedgn diie watenstaragettaal sthereby

via irrigation pjpes. Excess ter is, drained, away fromthe.bottom of
the pl ant 'S448 e denandarE on Tisshdier spPi: MW Grtng Ruldings have g
pi pes 15 alacehaimittpadwhpibBS & Updlh WAy RIS raiPaesH Pshn\the bailding. The
di scharge line to collectively di schar(g\f% excess water fromthe

system THEsteRceéescriRgdabayeds partipedarlyf adrantageaissveen g disehangerlieg iBn

L0 SO OB R e, 9 A e
pi pes nmay stovew i themvatee stbragbadgetd fuather reduweaticidepehdenay en frelshnvager

tank, thereb educi ng the dependency on fresh water supply. Many
exi sting ﬁup%w %\j@thwame PRt Bpkg d Gagi PRwERY agdliRpnG sxster! for anwamied,

excess rapAnRIE inbURIBI BEIdYUES By 8e rdiRfater at the rooftop of the buildings.

The afore-described plant tray provides the possibility of vertical drainage of

20  excess fluid suitable for vertical landscaping. The plant tray can be placed on flat
surface and excess fluid may be drained easily by gravitational force without further
mechanical means. The panel walls of the fluid retention section are designed to
allow free circulation of fluid in the fluid retention section such that a uniform level of
fluid may be maintained. At the same time, in-built fluid retention section is provided

25 in the plant tray to retain fluid for subsequently use, particularly during periods of low
fluid supply, rendering the plant tray unique and suitable for vertical landscaping. The
depth of the plant tray in this design is also generally deeper to enable the growth of
climber plants which require deeper substrates. In addition, the plant trays could be
designed to have narrower width so as to reduce the area required for installation

30 and to reduce wastage of materials for the plant trays.



system descri bed above is particul arly advant ageous when the

di scharge line is 15 nade conplinentary to the existing rainwater
downpi pes so that nore water nmay be stored in the water storage tank
to further reduce the dependency on fresh water supply. Further, the

plant trays 1 can be used as filteri_ntg sxstemfor unwanted particles
i nevi tabl y doPlieepetndsysiond apdianrapeintestthahiher st efghedyantieay described

bui | di ngs - - i : ' ikl f
vertical araraioao g AR Ro o i FREMICtHRRe (R pRATHDS may b8

| andscapi igrizGitallplcanhedtedyn saredbangluaee doromytridedreeningf amd angrosvieg skrubs
fluid may be drai ned easi. b ravitational force w thout furgher
eohant AP BE GO R SHEIGR AT AO8s CPHERNs Un B CERUTSISSs: FoRBss @ne of
desi gned I f [ ' f ka4 j i

ect on s RIS S8 TURE RORN DD bl A (:1P1 Tid) S REAR] Al an
same ti meorifine budtighofin)ingar theeboftan vealtd.i Preférably; the defibe2is pravitiee at a

lant tray to.retain fluid for sub t| ticul dur i
ber 1 ods ofveldSTaty s Beytic BBRRMEOHAD S Chniitiy gt (nbt ST are
sui tabl e fr¥eriRrrihiccitle driiRes fRHRited at fHeesidd IR Fd-d tt@%é?b@ﬂbg?ﬁ@%tlth@ plant

this design is also generally deeper to enable the grow i mber
pl ant s whiti@s irgdiarigontes parngament.akhesorifiae Hticateshat thedqgiioanwail dayay be

coul d. pe igne r_OWRE W t r

CoL 5 PRERRE ol SR R Bl ibst 05 e Qe EFMAEab DL Bl veve
the pl ant rédedyss a sGdtién irfluxaofbergerndaro shiasidamnetan fie ekedsxdrairvadtet ARy be
use of the plant tray described above is not limted to vertical

| andscapi FRydistidbutedde agighbourag MlaHtraveKja theagomecting minesmsugh that the

connect ed 4 [ ' ni ng such as grow ng

shr ubs 0%@[}%@?5%% %ﬁ%&%ﬁ%ﬁ%’ghg&%ﬁ%ﬁg corridors. In such

circunstances, at |east one of 5 the side walls 3a-d of the hollow

body 2 of t Halthaughithefakeapingipveetion bas deanwiesariked inpsome detgibax way of

shown) . ne Pr.ef [\, i fi i V7 at

2 heran; trafer ShihRe, sha G ELRT B o bl LB IS P 1T

pi pes ( nopusiusas)ofaiarity bhardémstanditg, it Baeadilyf agesrehdtoathede af otdirarsi skdll in

walls 3a-¢ to t.hcf:rebé/ connect the plant trays in a h%rizontal_ )

ar r angeneft 2 Ight ¢fitpe teachingspidisinveRioh At SRt Fhandesy vaiatipgs and

seal ed ‘Sr’gwnc{d?fﬁcragi’gg%ﬁy bint 4t R tHe DRkt R RIRBEting Frofan8 B of RBbp&BPthe
invention as described in the appended claims.
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recei ves a sudden influx of |arge amobunt of rainwater, the excess
rainnvater may be re-distributed to neighbouring plant trays via the
connecting pipes such that the drainage of excess rainwater is now
hori zontal . Al though the foregoing invention has been described in

sone detail by way of 15 illustration and exanple, and with regard
to one or! fbAMenbodi nents, for the pur poses of clarity of
understanding, it is readily apparent to those of ordinary skill in

the art in. |jaghbnotay e dseas Mritdeapingt Bbsmptisivgnt i on that certain
changes, variations and nodifications may be nade thereto w thout

departing fromthe Sl?i rit or sco&g of the invention as described in
the appended clai Ag1019% kpdy rgving,an ppen tep gRd andsg closed podtophend, the

| andscapi ng, CONPRLBADG AT : I tp@%)( \ip .and a
cl osed bottom endﬁbﬁ}v@%o%ﬁ%{;@@%@&"/&tde I r?gg %@@g@ﬂ@i@?béﬁ@n%é wal |
and a bottomwall; 5 - a fluid retention section in which the roots
of plants can be Aduikeetaniipn sectighiibhwhichuthe wots peplasts¢arebe hobeed and in

F1uid drai nage seRnigny SaRcEreShGbarbiEy BfoRth en BE8an finin ne

the fluid drainapelsebbdprandcated within the hollow body; 10
wherein the fluid retention section contains a plurality of fluid

retention sub- sectjo arranged. such that a fluid ssage i s
formed to al Lo GRMHG HraTAds Feian Brvur pravariit AT AR Rene fianed. the
retention sectionflyi§Qrainage section located within the hollow body:

10 wherein the fluid retention section contains a plurality of fluid retention sub-

sections arranged such that a fluid passageway is formed to allow uniform

distribution of fluid within the fluid retention section.
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