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USE | N A GREEN ROOF SYSTEM AND A GREEN ROOF SYSTEM
THEREOF FI ELD OF THE | NVENTI ON The present invention
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the receptacl es. BACKGROUND OF THE INVENTION A city is
often referred to as an urban heat island. It is
general ly warmer than the  surrounding rural areas as
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Roof top greening is one of the ways to add exifra green space to a built-up city fo
improve the living environment. It is a way to lighten up the coiours of urban landscape
and lush greenery without requiring extra space that is scarce in densely populated
cities.

Current green roof systems typically consist of providing a waterproofing membrane
that is laid over the roof, a root guard material and, a water retention layer, a drainage
layer, layering growth medium and a vegetative layer. These layers are usually and
narmally installed on-site. Workers need to install each of these compenents, layer by
layer onto the main roof,

Singapore public residential buildings have a different roofing system. On the main
concrete roof, a secondary roofing system is utilised to act as a heat barrier,
minimizing the amount of heat absorbed by the main roof and thereby reducing the




2 heat transmtted into the residential units directly
bel ow this main roof. The secondary roofing system
consists of ferro cenent roof slabs sitting on
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e main concrete roof. On hot days, the
of the ferro cenment roof slabs could exceed 60C. The
air inthe air gap acts & an insulator, thereby
m nimzing the heat transfer onto the main roof.
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obsthetigfsits fromthe green roof system are experienced.

o on days with heavy downpour, growth medium could be

washed off or eroded by heavy rainfall since there is
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where t he nonsoon seasons
o on days with heavy downpour, growth medium could be washed off or
eroded by heavy rainfall since there is insufficient vegetation or roots to
hold the growth medium in place.

The prior art provides for various green roof frays and systems. JP 11155369
discloses a culfivation tray having drain holes at opposed sidewalks to drain out water
in the tray. However, this type of tray is not advantageous as the drain holes may be
easily blocked by particles, coagulates or debris, leading to ponding of the tray.
Furthermore, in tropical climates as described above, where the monsoon seasons
attract voluminous quantity of rainfall, this type of tray will not be able to successfully
drain off copious amounis of rainfall received. Another disadvantage of this type of tray




attract volum nous quantity of rainfall, this type of
tray will not be able to successfully drain off

copi ous amounts of rainfall received. Another
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MoSEMtOPRE | NVENTI ON Accordi ng to an enbodi ment of the
invention there is provided a receptacle for use in
green r oof system said receptacle including four
It ’szi“bl@QJGCteﬁches’P&"“ﬁ'a\IP fghedionaisporn@r alindf thebelidvenpraiems.
defining a depth of said receptacle; said depth for
receiving at least a plant and grow h nedium wherein

rther includes a channel extending
S”"@ﬁ%‘?@hﬁﬁ%ﬁgﬁﬁm omend of said receptacle, said
channel formed by at |east two edge panels, formng
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extendlng therethrough a bottom end of said receptacle, said channel formed by at
least two edge panels, forming the sides of the channel, having a height less than said
receptacle, said channel further including at least an orifice at an end of said channel,

to allow egress of fluid received therein said receptacle.

Preferably, the receptacle further includes at least a compartment on each side of the
channel, for retaining a level of fluid received therein the receptacle, said
compartments formed by an edge panel and at least two sides of the recaptacle. This
advantageously forms an internal reservoir, which serves as a source of fiuid when
there is no rain.




channel, for retaining a |evel of fluid received
therein the receptacle, said conpartnents fornmed by
an edge panel and at |east two sides of the
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Still preferably, the coﬁbartnents have at | east one
i nternal panel across said conpartnments, said

i nternal panel of a height substantially equal to the
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internal panel, to allow fluid floww thin the
conpartnment, so that each sub-compartnent within the
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op end of the receptacle at an opposed two adj acent

sides of the receptacle.
In a preferred embodiment, a first extended lip is along a top end of the receptacle,

and a second lip extends from a position offset from the top end of the periphery of the
receptacle.

In another preferred embodiment, the lips extend from all four sides of the receptacle.
Preferably, the lips extend from a top end of the receptacie on a first two adjacent
sides of the receptacle, and extend from a position offset from the top end of the

receptacle at an opposed two adjacent sides of the receptacle.

In yet another preferred embodiment, the receptacle further includes attachment
means, to attach said receptacle to an adjacent receptacle.




In yet another preferred enbodi nent, the receptacle
further includes attachnent neans, to attach said
receptacle to an adjacent receptacle. W 2007/ 050042
wo ST R5weP6/ 000312 5 Preferably, the attacgfgﬁ%(;mﬁ%la&m
[
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preferably, the attachnent neans is a nmal e nenber on
an extended lip at one ehd of the receptacle, and a
femal e menber on an extended |ip of an opposed end of
the receptacle. In another enbodiment, the attachnent
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foraminous layer, to the receptacle.

Still preferably, the receptacle further includes a mesh layer, placed below said
foraminous iayer, to form a support for the foraminous layer.

In a preferred embodiment, the foraminous layer is a filter layer.

In ancther embodiment, the foraminuos iayer and the mesh layer are integral to form
an insert.

in another preferred embodiment, the receptacle further includes an orifice at another
end of the channel.

In a preferred embodiment, the channel is inclined, to aid the egress of fluid received
in the channel.




panel , a nmesh |ayer, a foram nous |ayer and growth or
pl ant nmediumto pronote the growh of plant that may
be planted thereupon. In another enbodi nent, when in
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of flulf RESTADInYrein AR re&GRRIACl es are arranged so that fluid
flowfroma first receptacle to

Preferably, the system further includes a fluid supply line, positioned along the lip.

Still preferably, the extended lip further includes a retaining means, to retain a position
of the fluid supply line along an extended lip of the receptacle.

Preferably, the system further includes conduits, dimensioned to be received by the
orifice of the receptacle.

Preferably, in connection, a first receptacie is interconnected to a second receptacle by
connecting a conduit between an orifice of a first receptiacle, to an orifice of a second
receptacle, to allow fluid flow from a first receptacle to a second receptacle.




a subsequent receptacle is directed to a drai nage
outl et of the roof. DESCRI PTI ON OF FI GURES I n order
that the invention mght be nore fully understood,

i t f th t [l be d
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xanple only, with reference to the acco ying
drawi ngs, in which: Figure 1 shows a first enbodi nent
of a receptacle of the present invention; Figure 2
shows a second enbodi ment of the receptacle, having
additional internal panels, formng a grid |ike
arrangenent; Figure 3 shows a cross-sectional view A-A
of the receptacle of Figure 2; Figure 4A shows a top
sma\pireMamﬁ( the tdtepaiclesrbrdinamgdd sf thhfTRid fvepdraalfiest révdptaalel te

f
= s ibrrindng FRed BB R T ee shows a out
away view of the receptacle showi ng the extended lips

at opposed ends of the receptacle; Figure 4C shows a
vi ew of two interconnecting receptacles;

cut
DEW@BF@ BF FISWRES per spective view of the receptacl e,

suitable for use in a green roof system forned by
e nect i t he t ac 4E sho a.cut
n ot o BE iy’ Aok PERABCHBR yrierth e mabiiis o he
nnveat:dprao:hlecbdoydesa'ulﬁdoby away fofiseamply onbangith FiefperesSto the
acc&ﬁmé&@h@%&éﬁﬁnﬁ?m Ghannel of a first receptacle is
connécted to a

annel of a second receptacle; WO
2007/ 050042 PCT/ S&2006/ 000312 8 Figure 6 shows a

Figdre 4 ishbwLaredeBstimént of & RcbPEQP bABE RresBhieAton/A and 7B
show vari ati ons of the arrangenent of the channel,

within the receptacle; Figure 8 shows a sixth
Figwretoshomst setoridhembiceivept af ithes, rdoaptaclg, Bavingt aditahaldnternal

Pa“%‘?@{@@%g@%ﬁgﬁﬁgﬁbﬁﬁéﬁ 9A shows a sevent h enbodi nent

ere the channel has a
depr essi on;
Figure 3 shows a cross-sactional view A-A of the recaeptacle of Figure 2;

Figure 4A shows a top view of a third embodiment of the receptacle, suitable for use in

a green roof system farmed by interconnecting the receptacles;

Figure 4B shows a cut away view of the receptacle showing the exiended lips at
apposed ends of the receptacle;

Figure 4C shows a cut away view of two interconnecting receptacies;

Figure 4D shows a perspective view of the receptacle, suitable for use in a green roof
system formed by interconnecting the receptacles;

Figure 4E shows a cut away view of two interconnecting receptacles being attached by
a slot and fastening means;

Figure 5 illustrates how a channel of a first receptacle is connected to a channel of a
second recepiacle;




Fi gure 9B shows how a conduit is placed on the
depression of the channel; Figure 10A shows anot her
enbodi ment of the l|ayers placed on top of the
tacle; Figure 10B shows a growth nedi i
Wg%@”ﬁ}g’“?ﬁ% table for use in the present inve%’%éﬁ?%mg&u
Fi gure 10C shows a out away view of the receptacle,
showing a pin used in thg ~present invention; Figure
10D shows a cut away view of interconnecting
receptacles, having a void therebetween; Figure I. OE
shows a cover used in the present invention; Figure 11
Figushdstswas rrdolréy erebasisoenietihe sfceptaeler ecept acl e, havi ng
lips extending fromall four sides of the receptacle;

Figure 12 shows the arrangenent of the receptacles in
FigugesgfAand (7§o$hayy, g%f&??ﬂ%?@@geaf?g%e@ tHetcg'ﬁ'Qr{ﬂie‘Q/\'/%& !thaen
recebf@Bleft to be used in a receptacle of the present

~Invention; WO 2007/ 050042 PCT/ SG2006/ 000312 9 Figure

136 shows a bottomview of an insert to be used in a
Figure 8 shbwes hesixtii emhedipeatseiite rdoantasiei brvindga gaick af andHeingi
pand! arrangenment of layers on top of the receptacle when

I'h use; and Figure 15 shows an alternative

arrangenent of layers on top of the receptacle when in
FiguhS 8A shb\es alsbagiedmbodinenigs tits ecasthclacnikasadlid thandeldan a

to scale. DETAILED DESCRI PTI ON OF THE | NVENTI ON
depigsfetence will now be made in detail to the preferred
enbodi nents of the invention, exanples of which are
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intended to limt the invention in its broadest
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Invention is intended to cover- alternatives,

nodi fications and equi val ents, which nmay be incl uded
Figomb toBrshbte as giondtt mediom erosipe godérdt $uitablavientiseoin He present

. defined by the appended clains. Furthernore, in the
rvenuon;

-Figure 10C shows a cut away view of the receptacle, showing a pin used in the

present invention;

Figure 10D shows a cut away view of interconnecting receptacles, having a void
therebetween;

Figure 10E shows a cover used in the present invention;
Figure 11 shows another embodiment of the receptacle, having lips axtending from all
four sides of the receptacle;

Figure 12 shows the arrangement of the receptacles in a green roof system;

Figure 13A shows a top view of an insert to be used in a receptacle of the present

invention;




foll owi ng detailed description of the enbodi nents,
numer ous specific details are set forth in order to
provi de an understandi ng of the present enbodi nents.
ol 'owi ng paragraphs, the descripti
1w+2%%ﬂ§#%n has been provided as usage in aqug&ﬁ&gﬁg 1z
system However, it is to be understood that the
i nventi on may al so be aéblled in other fields, or in
ot her usages. This invention has particul ar advantage
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receptacle, for use in a green roof system The
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100, further includes a channel 50 extending
USet heret hrough a bottom end of the receptacle.
According to the invention, the receptacle further
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annel to allow fluid
received in the channel 50 to be dralned fromthe
channel 50. The channel 50 is formed by two edge
anel s having a height |ess than the height
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Therefore, as seen in F| gure 1, the edge panels forma
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also be applied in other fields, or in other usages. This invention has particular
advantage in being used in situations where a user wishes to contain and maintain an
amount of fluid, without any electronic means.

Figure 1 shows an embodiment of a receptacle, for use in a green roof system. The
receptacle 100 is formed by four sides; 10, 20, 30, 40, each side having a fop end 11,
21, 31, 41, and a bottom end 12, 22, 32, 42. The top end and the bottom end forming
a depth of the receptacle.

The receptacle 100, further includes a channel 50 extending therethrough a bottom
end of the receptacle. According to the invention, the receptacle further includes an




To all ow growth nmediumto be placed on top of the
conpartnents, the conpartnents have additional
internal panels, formng a grid |ike arrangenent, as

Figure 2. The grid |like arrangene
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structural base for subsequent Iayers to be placed
open. Advantageously, thd%internal panels also
functions to strengthen the receptacle 100. Figure 3
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chanjiglow ease of i nter-connect abl i ty between a first

recept acle to a subsequent receptacle, the extended
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extended lip. As seen in Figure 4A, one side of a
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for a plant growth arrangement, to be placed upon. On top of the internal panel 63, is a
foraminous layer 65, shown in the form of a filter sheet 64. Next a layer of growth
medium or other plant medium 66 is placed on top of the filter sheet 64, and the plants
are planted on top of that. The filter sheet 64 advantageously allows fluid received by
the receptacle 100 therethrough into the compartments 60, 70 or channel 50, but
prevents growth medium or other plant medium 66 through’ this sheet
Advantageously, the filter sheet allows root penetration. Any roots penstrating through
are able to draw fluid directly from the internal reservoir, and therefore, plant growth is
not inhibited. '




To further illustrate, Figure 4B shows a cut away view
al ong section B-B, of Figure 4A. As can be seen,
hi gher extended Iip 110 is positioned along the top

wo ShbhRA1, and lower extended lip 120 is |
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connect ed arrangenent imeans 80 are
preferred to be p03|t|oned on the extended |ips, for
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51 of the receptacle. Wen connecting the annel of a

first receptacle 100 to a
To ensure that the receptacles are maintained in position, the receptacle may further

include attachment means, fo attach a first receptacle, to a subsequent receptacle.

Figure 4D shows a perspective view of the receptacles, in a connected arrangement.
The attachment means 80 are preferred to be positioned on the extended lips, for ease
of engaging and disengaging of the receptacles, by a user.

The attachment means 80 is shown in Figure 4D to be in the form of slofs 81, and
attachment between a first receptacle to a second receptacle is by use of a fastener




second receptacle 200, the conduit 90 is received at
one end, by the orifice at a first receptacle, and at
anot her end, by the orifice of the second receptacl e,

Figure 5. In this way, f|UIdI‘
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to other receptacles. Aci@rding to the invention, the
fluid in the channel is directed to a drai nage system
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9A. The depression is the thickness of the conduit 90.
upure 9B il lustrates the advantage of the depression
Embgdipaasconduit 90. Figure 9B illustrates the
advant age of the depression, when the conduit 90 is
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In another embodiment, shown in Figures 7A and 7B, the receptacie has a plurality of
channels, shown in Figures 7A and 78 as two channels. In Figure 7A, the channels
50, 56 are arranged side by side fo each other, forming 3 compartments 60, 70, 130.
In Figure 7B, the first channel 50 is arranged fransverse to a second channel 56. As
can be appreciated by a reader, the arrangement and number of channels provided
may be varied in an infinite of permutations without detracting from the spirit of fhe
invention.

In a sixth embodiment of the receptacle, as shown in Figure 8, the internal panels
include a notch 66 along a top end of the internal panel, to allow fluid flow within the




conduit is substantially planar. Advantageously, this
prevents stagnation of fluids, which may attract the
breedi ng of nobsquitoes or other insects or pests.

WEE&%{{‘ HOA shows anot her arrangenent of Ia%&%ﬁgog%u
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tothe filter sheet 64, p¥aced thereon. A growth
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figure, along two adjacent sides of the receptacle,
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Figure 12 shows a green roof systemfornmed by a

plurality of receptacles, .
In an embodiment, the receptacle further includes retaining means in the form of pins,

to retain a position of the filter sheet 64 on the recepiacle. Figure 10C shows the cut
away view showing the pins 400, on opposed ends of an interior of the receptacle.

Figure 10D shows the cut away view of the receptacle, when interconnected.
Inevitably, a void 600 will form between the receptacles. The void 600 may encourage
inhabitation of undesirable pests, for example, aphids, insects, birds or rodents.

To prevent this inhabitation, which may lead the void to form a breeding ground for
pests, the invention further includes a cover 610, shown in Figure 10E, to canceal the
void, and prevent any inhabitation of pests.




i nterconnected to one another. As seen in this figure,
the channels are arranged to direct fluid flowinto a
dr ai nage system of the roof, so as to prevent ponding
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of the receptacles, and having a plurality of bores

along the fluid supply |i%e so that when fluid is
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need not be a depression for the insert to be used
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720. These protrusions are advantageously sized so that it may fit the receptacle 100
between the internal panels 61, 62, 63, 71, 72, 73. The circular depressions on the
protrusions 720, depicted in Figure 13B is intended as an advantageous embodiment
to lighten the eventual weight of the insert 300. It is fo be understood that the
depressions may be of varying shapes and/ or sizes, and also, that there need not be
a depression for the insert to be used advantageously with the receptacle.

_ In an advantageous alternative, the surface of the insert 700 is sloped towards the
holes or pores 710, to promote flow of fluid received thereupon the receptacle, to be
channelled towards the holes or pores 710. The holes or pores 710 are positioned




as a green roof receptacle. The relevant |ayers are
the insert 700, a filter sheet 64 and growth or
decorative nmedi um The advantage of having a further
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said side nenbers extending upwardly fromsaid bottom
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and defining a channel, each of said channel nenbers
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The %@B@Elé may be squarish, or rectangular, as long as its form is uniform, fo allow
ease of interconnecting a first receptacle to the next.

The embodiments have been advanced by way of example only, and modifications are
possible within the scope of the invention as defined by the appended claims.




e. first and second orifices in said first and second
side nenbers in comuni cation with opposite ends of
said channels: and f. wherein each of said receptacles
i ncl udes attachnment neans for attaching said
plurality of receptacles, together to formthe green
roof system 2. The plurarity of receptacl es according
to claim1, wherein said receptacle further includes
at | east a conpartnent on each side of the channel
cLaphQr retaining a level of fluid received therein the
' receptacle, said conpartnents forned by an edge pane
and at |east two sides of the receptacle. 3. The
plurality of receptacles, according to any one of the
Qéecedigg clainms, wherein the conpartnents have at
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receptacle, to aid in the handling of the receptacle.
2. ghe H’ﬁé’"ﬁyl‘ﬁ Fegepiagles fequalimploatdire d, whereordidgedmadd aither7,
aRB&d 4t idhst & CohpftiSR B Badh dhid & the channel, for retaining a level

of fluid received therein the receptacle, said compartments formed by an edge
panel and at least two sides of the receptacle.

The plurality of receptacles, according to any one of the preceding claims,
wherein the compartments have at leasi one internal panel across sad
campartments, said internal panel of a height substantially equal to the height of
the edge panels forming the channel.

The plurality of receptacles, according to ahy one of the preceding claims,

wherein the height of the internal panels is less than the height of the sides
forming the receptacle.




11.

12,

along a top end of the receptacle, and a second lip
extends froma position offset fromthe top end of

the periphery of the receptacle. 9. The plurality of
receptacl es, according to any one of clainms 7 or 8,

wherein the |ips extend;fromall four sides of the
receptacle. 10. The plurality of receptacles,

" according to claim9, wherein the lips extend froma
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t lneid tieesept acl e. 18 13- The plurality of receptacles,
according to any one of the preceding clains, wherein

the attachnent neans is a slot along the ext ended Lip.
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I nécep@oenecting the first receptacle to a second
receptacle. 15. The plurality of receptacles

according to any one of the preceding cla é
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extends from a position offset from the top end of the receptacle at an opposed
two adjacent sides of the recepfacle.

The plurality of receptacles according to any one of the preceding claims.
wherein the attachment means is on the extended lip of the receptacle.

The plvurality of receptacles according to any one of the preceding claims,
wherein the attachment means is a male member on a extended fip at one end of
the receptacle, and a femate member on a extended fip of an opposed end of the

receptacle.
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18.

19.

20.

21.

forma support for the foram nous |layer. 18. The
plurality of receptacles, according to any one of
claims 15 to 17, wherein the foram nous |layer is a
filter layer. 19 The plurality of receptacles
according to claim17. wherein the foram nuos | ayer
and the mesh | ayer are ittegral. 20. The plurality of
receptacl es, according to any one of- the preceding
claims, wherein the channel is inclined, to aid the
egress of fluid received in the channel. 21. The
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The plurality of receptacles according to claim 23,
when in use, the layers further includes afilter
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sheet. 25. A green roof system according to any one of
the preceding clainms, wherein the systemfurther
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wherein the extended lip further includes a retaining
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r sI;“h e&ar%i?ty of receptacles, according to any one of claims 15 to 17, wherein the

foraminous layer is a filter layer.

The plusality of receptacles according fo claim 17, wherein the foraminuos layer

and the mesh layer are integral.

The plurlity of receptacles, according to any -one of the preceding claims,

wherein the channel is inclinad, fo aid the egress of fluid received in the channel.

The plurality of receptacles according to claims 1 to 18 and 20, when in use, the
layers placed on top of the receptacle are an interal panel, a mesh layer, a
foraminous layer and growth or plant medium to promete the growth of plant that
may be planted thereupon. |
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28. A green roof system according to any one of the
precedi ng clains, wherein in connection, a first
receptacle is interconnected to a second receptacle by
connecting a conduit between an orifice of a first
receptacle, to an orifiqg of a second receptacle, to
allow fluid flow froma first receptacle to a second
receptacle 29. A green roof system according to any
one of the preceding clains, wherein the slot further

i ncludes a fastener, to fasten tende | p of .
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by a cover. 32. Aplurality of receptacles for use in
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side nenbers connected to said bottom nenber; b. said
si de menbers extending upwardly from said bottom .
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ext endi ng, spaced apart channel nenbers connected to
SEPEPH t om nenber and defining a channel, each of
sai d channel nenbers extending upwardly to a second
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wherein the system further incdludes conduits dimensioned to be received by the

crifice of the receplacle.

A green roof system according to any one of the preceding claims, wherein in
connection, a first receptacle is interconnected fo a second receptacle by
connecting a conduit between an orifice of a first receptacle, to an orifice of a
second receptacle, to allow fluid flow from a first receptacle to a second

receptacie.

A green roof system according to any one of the preceding claims, wherein the
slot furthar includes a fastener, to fasten an extended lip of a first receptacle to a
extended lip of a second receptacle, thereby interconnecting the first receptacle

o a second receptacle.
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32.

attaching said plurality of receptacles together to
formthe green roof system ¢g. wherein said receptacle
further includes at |east a conpartnent on each side
of the channel, for retaining a | evel of fluid
received in the receptacle, said conpartnents forned
by an edge panel and at {%ast two sides of the
receptacle; h. wherein the conpartnents have at | east
one internal panel across said conpartnents, said
internal panel of a height substantially equal to the
heiggien re9! systh@ asgefding 4n ans onepia §rachdng Fiakise Whepin the
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will form between adjacent receptacles and said void is covered by a cover.

A plurality of receptacles for use in forming a green roof sysiem, compn'sihg:
a. each of said receptacles including a bottom member and four side

members connecied to said bottom member;

L. said side members extending upwardly from said bottom members to a
first height;
. each of said receptacles including a pair of horizontally extending, spaced

apart channel members connected to said bottom member and defining a
channel, sach of said channel members extending upwardly to a second heignt, '
said second height being less than first height;

d. each of said channels extending along its respective bottom member from
a first side member o a second side member;

e. first and second orifices in said first and second side members in
communication with opposite ends of said channsls;

f. wherein each of said receptacles includes attachment means - for
attaching said pluraiity of receptacles together to form the green roof system;

g. wherein said receptadle further includes at least a compartment on each '
side of the channel, for retaining a level of fluid received in the receptacle, said
compartments formed by an edge panel and at least two sides of the receptacle;

h. wherein the compartments have at least one intemal panel across said
compartments, said intemal panel of a height substantiaily equal to the height of
the edge panels forming the channel; ”

i including a void between adjacent receptacles and said void is covered
by a cover; and

j- when in use, the layers placed on top of the receptacle are ah internal
panel, an insert, and growth, plant or decorafive medium and including an

erosion guard on top of the filler sheet.




