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350 SOUTH MAIN STREET, SUITE 300 A rainwater harvesting system which utilises facade cladding 
ANNARBOR, MI 48104 (US) instead of roof collection. The system uses the structural 

transoms or horizontal glazing members to direct rainwater 
(21) Appl. No.: 12/602,075 falling on the glazing panels into the vertical mullions, and 

from there downwards into a basement collection SVStem as 
(22) PCT Filed: May 29, 2008 with more conventional rainwater harvesting. EMSGA 
(86). PCT No.: PCT/GB08/O1829 are described including a slotted enclosed system, with lift 

out panels for cleaning, and an open system with easier clean 
S371 (c)(1), ing access. Both embodiments allow rainwater to be collected 
(2), (4) Date: Sep. 30, 2010 before ground contamination occurs, making its filtration and 

reuse within the building easier. It also means that urban 
(30) Foreign Application Priority Data buildings can now seriously benefit from rainwater harvest 

May 29, 2007 (GB) ................................... O7104102 
ing and reduce their water consumption in a way that only 
buildings with larger roof areas were able to before. 

  



US 2011/0017301 A1 Jan. 27, 2011 Sheet 1 of 5 Patent Application Publication 

aaaaaaaaaaaaaa. 

  

  



US 2011/0017301A1 Jan. 27, 2011 Sheet 2 of 5 Patent Application Publication 

26 

40 38 41 

Fig. 2 



Patent Application Publication Jan. 27, 2011 Sheet 3 of 5 US 2011/0017301 A1 

34 

36 

41 

42 

  



Patent Application Publication Jan. 27, 2011 Sheet 4 of 5 US 2011/0017301 A1 

22 

30 
18 

  



Patent Application Publication Jan. 27, 2011 Sheet 5 of 5 US 2011/0017301 A1 

  



US 2011/001 7301 A1 

FACADE RAINWATER HARVESTING 
SYSTEM 

0001. The present invention relates to rainwater harvest 
ing systems on buildings and in particular to a rainwater 
harvesting system which uses structural transoms or hori 
Zontal glazing members to direct rainwater falling on the 
glazing panels into the vertical mullions, and from there 
downwards into a collection system. 
0002 Currently there is great interest in harvesting rain 
water from buildings in order to reduce demand on the mains 
supplies. This traditionally has been based on collection from 
roofs. For example, GB 2 228 521 describes a roof tile rain 
collector having a trough and a collector for water and Snow 
to be collected from various roof types. Further designs have 
been based on collecting the rain water from the roof tiles 
directly. GB 2291 924 describes roof tiles including an inte 
gral reservoir accessed via openings on the upper Surface of 
the tile. 
0003. In urban areas however with multi storey buildings 
the roof area is proportionally much smaller and often the 
opportunity for rainwater collection is considered inad 
equate. However, often in the UK, and perhaps increasingly, 
rain falling is wind-driven, hence the term driving rain 
index. As a result most rain falls on the vertical surfaces of 
buildings. Traditionally facades cladding these Surfaces are 
designed to shed water as fast and efficiently as possible, 
discharging to ground where it is disposed of through land 
drainage. 
0004. It is an object of the present invention to provide a 
method and apparatus for rainwater harvesting which obvi 
ates or mitigates at least some of the disadvantages of prior art 
harvesting systems. 
0005 According to a first aspect of the present invention 
there is provided a method of collecting rainwater from a 
building, the method comprising the steps; 

0006 a) locating one or more channels horizontally 
across a vertical façade of the building: 

0007 b) arranging the channels to intercept rainwater 
being shed from the vertical façade; 

0008 c) directing the rainwater into vertical mullions; 
and 

0009 d) collecting the directed rainwater. 
0010 Preferably, the channels are located in structural 
members of the building. 
0011 Preferably, the vertical façade from which the water 

is collected comprises weather sealed intermediate cladding 
panel areas. 
0012 Preferably, the method includes the step of addition 
ally collecting rainwater from a roof of the building via roof 
line guttering connected to the vertical mullions. 
0013 Preferably, the method includes the step of treating 
the collected rainwater. Additionally, the method may include 
the step of reusing the collected rainwater within the building. 
0014. According to a second aspect of the present inven 
tion there is provided apparatus for the collection of rainwater 
from a building comprising one or more vertically arranged 
mullions to channel rainwater collected from a roofto a lower 
level and a vessel to store the collected rainwater for distri 
bution, characterised in that: 
one or more transom collector members are arranged hori 
Zontally to and spaced apart along the length of the one or 
more mullions, each transom collector member including a 
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channel to collect rainwater from the vertical façade of the 
building and an aperture located between the channel and the 
vertical mullion to direct the collected rainwater into the 
mullion. 
00.15 Preferably, the transom collector members are inte 
gral with external cladding of the building. Alternatively or 
additionally each transom collector member may be integral 
with a metal framing grid around a cladding panel. 
0016. In this way, a rainwater collection and harvesting 
system is provided which may be integral with the external 
cladding of a building, particularly vertical cladding compris 
ing infill panels to a hollow metal framing grid which is 
designed or modified to intercept, collect and channel rain 
water falling on the facades and conduct same to temporary 
storage, treatment and reuse. 
0017 Preferably, the channel is located in a box section 
creating a larger structural portion which is arranged outer 
most for exposure to the weather. The box section may be 
subdivided by a stiffening member to create a closed chamber 
for structural properties and an open chamber forming the 
channel for the collection of rainwater. 
0018 Preferably, the apparatus includes a directing means 
to direct the rainwater from the vertical façade into the chan 
nel. Preferably, the directing means is a seal located between 
the box section and the external cladding. 
0019 Preferably, the transom collector members include 
an upper face which is open for the passage of rainwater into 
the channel. Optionally, the transom collector members 
include lift out sections. The transom collector members may 
include a cover over the upper face and wherein the cover 
includes apertures for the rainwater to pass therethrough. 
Preferably, the apertures are open collection slots. Alterna 
tively, the cover is a perforated grating. 
0020 Preferably, a seal is located between the transom 
collector member and the mullion at the aperture. Preferably, 
the apparatus is arranged as a hollow grid of vertical mullions 
sealed to horizontal collector transom members. 
0021 Preferably, the apparatus further comprises a shaped 
shoe to connect to the foot of the vertical mullion to rainwater 
pipework to conduct collected rainwater to the storage vessel. 
The shaped shoe may be a section in aluminium or other 
non-ferrous metal sealed by neoprene or EPDM gaskets, to 
connect the foot of vertical mullions to rainwater collection 
pipework in aluminium or other non-ferrous metal or plastics 
material to conduct collected rainwater to storage vessel. 
0022 Preferably, the apparatus includes means to filter the 
collected rainwater. Preferably also, the apparatus includes a 
pump to pump the collected rainwater to roof level. More 
preferably, the apparatus includes a gravity feed system to 
direct collected rainwater to parts of the building. 
0023. According to a third aspect of the present invention 
there is provided a framing section for use in the apparatus of 
the second aspect, the framing section comprising a frame 
adapted to Surround at least a portion of a cladding panel, the 
frame including a portion having a box section attached 
thereto, the box section including the channel, and at least one 
weatherseal arranged to seal the box section to the cladding 
panel and direct rainwater from the cladding panel into the 
channel. 
0024. In this way, a metal framed cladding system can be 
formed, comprising a hollow grid of Vertical mullions sealed 
to horizontal transoms which are open to their upper faces, 
either by perforated gratings with lift-out sections or fully 
open, to intercept and channel rainwater which falls over the 
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weather sealed intermediate cladding panel areas, and con 
duct it to the closed vertical mullions for disposal downwards 
to temporary storage, treatment and reuse. 
0025. Additionally, a metal framing section can beformed 
with weatherseals and capacity for pressure sealing gaskets to 
intermediate cladding panels of glass or another material, 
Such section intended for use horizontally, with its larger 
(structural) portion outmost exposed to the weather, and in 
section subdivided either diagonally or in another fashion to 
create a closed chamber for structural properties, and an open 
chamber for the collection and conduct of rainwater to void 
within Vertical framing. 
0026. Preferably, the framing section includes a compres 
sion plate to hold the box section outwardly, in use. 
0027 Preferably, the box section is subdivided by a stiff 
ening member to create a closed chamber for structural prop 
erties and an open chamber forming the channel for the col 
lection of rainwater. Preferably also, the box section includes 
an upper face which is open for the passage of rainwater into 
the channel. Advantageously, the box section includes lift out 
sections. Preferably also, the box section includes a cover 
over the upper face and wherein the cover includes apertures 
for the rainwater to pass therethrough. The apertures may be 
open collection slots. In an embodiment the cover is a perfo 
rated grating. 
0028. According to a fourth aspect of the present invention 
there is provided a panel for use in a building including the 
apparatus according to the second aspect, wherein the panel 
comprises a cladding panel and a framing section according 
to the third aspect. 
0029 Preferably, the cladding panel is a curtain walling 
screen. Alternatively, the cladding panel is a glazing panel. 
0030 Embodiments of the present invention will now be 
described, by way of example only, with reference to the 
accompanying drawings, of which: 
0031 FIG. 1(a) is a schematic illustration of apparatus for 
the collection of rainwater from a building according to an 
embodiment of the present invention; 
0032 FIG. 1(b) is a schematic illustration of a transom 
collector and mullion connection of FIG. 1(a): 
0033 FIG. 1 (c) is a part cross-sectional view through a 
part of the connection of FIG. 1(b): 
0034 FIG. 1(d) is a cross-sectional view through the con 
nection between the transom collector and the glazing panel 
of FIG. 1(a): 
0035 FIG. 1(e) is a schematic illustration of the shoe 
connector of FIG. 1(a): 
0036 FIG. 2 is a diagrammatic section through a rainwater 
harvesting system according to a further embodiment of the 
present invention; 
0037 FIG. 3 is a schematic illustration at the roofline of 
the system of FIG. 2; 
0038 FIG. 4 is a schematic illustration of the rainwater 
harvesting system of FIG. 2; 
0039 FIG. 5 is a cross-sectional view through the connec 
tion between the transom collector and the glazing panel of an 
alternative embodiment; 
0040 FIGS. 6(a)-(c) are plan detail, section detail and 
alternative section detail, respectively, of a connection 
between a transom collector and panels of a further embodi 
ment; and 
0041 FIGS. 7(a)-(c) are plan detail, section detail and 
elevational detail, respectively, of a connection between a 
transom collector and panels of a yet further embodiment. 
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0042. Referring initially to FIG. 1 of the drawings there is 
illustrated apparatus for the collection and harvesting of rain 
water from a building, generally indicated by reference 
numeral 10, according to an embodiment of the present inven 
tion. Apparatus 10 is upon a Substantially vertically arranged 
wall or facade 12 of a building (not shown). Vertically 
arranged mullions 14 in the form of ducts or channels are 
arranged at intervals along the wall 12. The mullions 14 may 
be down pipes or drainpipes as are known in the art. Prefer 
ably the mullions are of square or rectangular cross-section 
for ease of connection. The mullions may be constructed of 
aluminium or other Suitable material. 
0043. The wall 12 comprises a pattern of panels 16. The 
panels may be glazing or could be of any cladding as is known 
in construction. For example the vertical cladding could be 
infill panels to a hollow metal framing grid. The panels are 
arranged in a Substantially vertical configuration Such that 
rain hitting the panels will run down the face thereof to their 
base. Between the mullions 14 there are located transoms 18. 
The transoms 18 form substantially horizontally arranged 
channels at or near the base of each panel 16. While the 
transoms 18 are illustrated as symmetrically arranged at 
either side of the mullions 14, this is not essentially and they 
may be arranged at any position between adjacent mullions 
14. 

0044) The transoms 18 have ports 20 located therein so 
that rainwater collecting on the outer surface of the panels 16 
runs into the channels 22 of the transoms 18. The rainwater is 
ducted to the mullions 14 where it falls and is directed via a 
shoe 24 to a base collector duct 26. 

0045 Reference is now made to FIG. 1(b), which shows 
the connection of the transom 18 to amullion 14. It is seen that 
the mullion 14 includes amounting arrangement of a T-bar for 
locating the mullion between adjacent panels 16. A simple 
box fitting is used to connect the transom 18 to the mullion 14, 
as shown in FIG. 1 (c). A gasket seal can be arranged at the 
connection. The transom 18 is connected into the panels 16 at 
their base, as illustrated in FIG. 1 (d). Those skilled in the art 
will appreciate that glazed panels have an aluminium frame 
Surrounding the dual panels. Typically a box section is posi 
tioned on an inner Surface of the glazing. The present inven 
tion can be considered as a modified and inverted design of 
patent glazing or curtain walling screen to intercept and col 
lect the rainwater from facades. The system comprises an 
inverted design of screen assembly, with box sections pro 
jecting outwards instead of inwards. By using aluminium box 
sections of the screen assembly as transoms, the apparatus 10 
can be formed as a frame section, a cladding panel including 
the frame section or the entire rainwater harvesting system 
with mullions and collection and recycling components. 
0046. The transoms 18 can be joined to the panels by 
means of a compression plate 28 located on the opposing side 
of the panel 16. Seals 30 are located above and below the 
transom 18 to direct the rainwater from the front surface of the 
panel 16 into the channel 22 and maintain the seal integrity of 
the double glazed panel 16. The seals may be weatherseals as 
are known in the art and provide pressure seal gaskets at these 
locations. Seals can also be located between the transoms 18 
and the mullions 14. 

0047. The channels 22 can be stiffened through additional 
Supports located therein. This may be required for longer 
distances of transoms 18. The slots 20 may be incorporated in 
a removeable cover which allows the channels 22 to be con 
Veniently cleaned. The slots may be of any shape and con 
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figuration Such as slots. A grating could also be used. A cover 
is required to prevent leaves and debris clogging up the aper 
tures between the mullions 14 and the transoms 18. Alterna 
tively lift out sections may be used to enable cleaning. 
0.048 Structural connections, if steel, are connected to 
flanges formed on the outside of the box section. The interior 
of the mullion box sections is kept clear of structural or other 
intrusions, 
0049. At the base of each mullion 14 is a shaped shoe to 
connect to the foot of the vertical mullion to rainwater pipe 
work to conduct collected rainwater to the storage vessel. 
This is as shown in FIG. 1(e). The shaped shoe may be a 
section in aluminium or other non-ferrous metal sealed by 
neoprene or EPDM gaskets, to connect the foot of vertical 
mullions to rainwater collection pipework in aluminium or 
other non-ferrous metal or plastics material to conduct col 
lected rainwater to a base collector duct 26. 
0050 Reference is now made to FIGS. 2, 3 and 4 which 
illustrate the additional components for an entire rainwater 
collection and harvesting system, generally indicated by ref 
erence numeral 32. In this embodiment rainwater can addi 
tionally be collected from available roof space 34. The rain 
collected from the roof 34 is directed to roof-line or roof-edge 
guttering 36 as presently exists. These gutters 36 are con 
nected to the vertical mullions 14 and aid in water collected in 
the mullions 14. Mullion sizes can be altered to suit predicted 
rainwater capacity. The water collected in the mullions 14 
from the gutter 36 and the transoms 18 is directed via the 
shoes 24 into a base collector 26. 
0051. The base collector ducts the water to a storage vessel 
38 in a basement level or ground floor level. The storage 
vessel 38 will be fed from any number of base collectors and 
may be considered as a harvest tank. This stored water may 
then be filtered 40 and pumped 41 to a tank 42 at an upper 
location or roof level in the building. The water can then be 
distributed by typical gravity feed for use throughout the 
building Such as flushing toilets, or cleaning and mainte 
aCC. 

0052 Reference is now made to FIG. 5 of the drawings 
which shows a design with increased structural strength and 
an open top area, giving a gutter Zone more easily cleaned out 
of sediment. Drainage holes into the vertical mullions are 
then either drilled holes, or shaped holes, with seals as previ 
ously. The stiffening member used to create the gutter can be 
angled to direct the rain water as desired. 
0053. From the drainage holes the water ducts into aper 
tures formed in the vertical aluminium mullions through gas 
ket-sealed connections. The mullions act as rainwater con 
duits down to the ground floor or basement. At this point the 
water is collected horizontally and ducted to a storage vessel. 
From here it is filtered as with conventional rainwater har 
vesting systems and pumped to roof level for gravity distri 
bution as above. 
0054 Further arrangements are illustrated in FIGS. 6 and 
7. These show the components used in place of the compres 
sion plate 28. In FIG. 6, a box section 48 extends on the inside 
of the panel 16. The compression screw can be applied from 
inside the channel 22. In FIG. 7, a seal 50 is located within the 
panel 16 to provide a flush inner Surface. In this arrangement 
the compression screw can be inserted from the inside. 
0055 Aprincipal advantage of the present invention is that 

it provides a rainwater collection and harvesting system 
which may be integral with the external cladding of a build 
ing, particularly vertical cladding comprising infill panels to 
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a hollow metal framing grid which is designed or modified to 
intercept, collect and channel rainwaterfalling on the facades 
and conduct same to temporary storage, treatment and reuse. 
In this way, for buildings with a lower roof surface area to wall 
Surface area, a rainwater collection system can be viable. 
0056. A further advantage of at least one embodiment of 
the present invention is that it provides a metal framed clad 
ding system, comprising a hollow grid of vertical mullions 
sealed to horizontal transoms which are open to their upper 
faces, either by perforated gratings with lift-out sections or 
fully open, to intercept and channel rainwater which falls over 
the weather sealed intermediate cladding panel areas, and 
conduct it to the closed vertical mullions for disposal down 
wards to temporary storage, treatment and reuse. 
0057. A yet further advantage of at least one embodiment 
of the present invention is that it provides a metal framing 
section which can be formed with weatherseals and capacity 
for pressure sealing gaskets to intermediate cladding panels 
of glass or another material. Such section intended for use 
horizontally, with its larger (structural) portion outmost 
exposed to the weather, and in section subdivided either 
diagonally or in another fashion to create a closed chamber 
for structural properties, and an open chamber for the collec 
tion and conduct of rainwater to Void within vertical framing. 
0.058 Modifications may be made to the invention herein 
described without departing from the scope thereof. For 
example, the transoms may be of any shape or material as can 
the mullions. The apparatus can be incorporated with known 
roof based rainwater harvesting systems. 

1-35. (canceled) 
36. A method of collecting rainwater from a building, 

comprising the steps of 
a) locating one or more channels horizontally across a 

vertical facade of the building: 
b) arranging the channels to intercept rainwater being shed 

from the vertical facade; 
c) directing the rainwater into vertical mullions; and 
d) collecting the directed rainwater. 
37. The method according to claim 36, wherein the chan 

nels are located in structural members of the building. 
38. The method according to claim 36, wherein the vertical 

facade from which the water is collected comprises weather 
sealed intermediate cladding panel areas. 

39. The method according to claim 36, further comprising 
the step of collecting rainwater from a roof of the building via 
roofline guttering connected to the vertical mullions. 

40. The method according to claim 36, further comprising 
the step of treating the collected rainwater. 

41. The method according to claim 36, further comprising 
the step of reusing the collected rainwater within the building. 

42. An apparatus for the collection of rainwater from a 
building, comprising: 

one or more vertically arranged mullions to channel rain 
water collected from a roof of the building to a lower 
level of the building: 

one or more transom collector members arranged horizon 
tally to and spaced apart along the length of the one or 
more mullions, each of the one or more transom collec 
tor members including a channel to collect rainwater 
from the vertical facade of the building, and each chan 
nel communicating via an aperture with at least one of 
the one or more mullions to direct the collected rainwa 
ter into the at least one mullion; and 

a vessel to store the collected rainwater for distribution. 
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43. The apparatus according to claim 42, wherein the tran 
Som collector members are integral with external cladding of 
the building. 

44. The apparatus according to claim 43, wherein each 
transom collector member is integral with a metal framing 
grid around a cladding panel. 

45. The apparatus according to claim 42, wherein the chan 
nel is located in a box section creating a larger structural 
portion which is arranged outermost for exposure to the 
weather. 

46. The apparatus according to claim 45, wherein the box 
section is subdivided by a stiffening member to create a 
closed chamber for structural properties and an open chamber 
forming the channel for the collection of rainwater. 

47. The apparatus according to claim 42, wherein the appa 
ratus includes a directing means to direct the rainwater from 
the vertical facade into the channel. 

48. The apparatus according to claim 47, wherein the 
directing means is a seal located between the box section and 
the external cladding. 

49. The apparatus according to claim 42, wherein the one 
or more transom collector members each include an upper 
face which is open for the passage of rainwater into the 
channel. 

50. The apparatus according to claim 49, wherein the one 
or more transom collector members each include lift out 
sections. 

51. The apparatus according to claim 42, wherein the one 
or more transom collector members each include a cover over 
the upper face, and the cover including apertures for the 
rainwater to pass therethrough. 

52. The apparatus according to claim 51, wherein apertures 
are open collection slots. 

53. The apparatus according to claim 51, wherein the cover 
is a perforated grating. 

54. The apparatus according to claim 42, wherein a seal is 
located at the aperture communicating each channel with at 
least one of the one or more mullions. 

55. The apparatus according to claim 42, wherein the appa 
ratus is arranged as a hollow grid of Vertical mullions sealed 
to horizontal transom collector members. 

56. The apparatus according to claim 42, further compris 
ing a shaped shoe to connect the foot of at least one of the one 
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or more vertically arranged mullions to rainwaterpipework to 
conduct collected rainwater to the storage vessel. 

57. The apparatus according to 42, further comprising 
means to filter the collected rainwater. 

58. The apparatus according to claim 42, wherein the appa 
ratus includes a pump to pump the collected rainwater to the 
level of the roof of the building. 

59. The apparatus according to claim 58, further compris 
ing a gravity feed system to direct collected rainwater to parts 
of the building. 

60. The apparatus according to claim 43, further compris 
ing a framing section having a frame adapted to Surround at 
least a portion of a cladding panel, the frame including a 
portion having a box section attached thereto, the box section 
including the channel, and at least one weatherseal arranged 
to seal the box section to the cladding panel and direct rain 
water from the cladding panel into the channel. 

61. The apparatus according to claim 60, wherein the fram 
ing section includes a compression plate to hold the box 
section outwardly during use. 

62. The apparatus according to claim 60, wherein the box 
section is subdivided by a stiffening member to create a 
closed chamber for structural properties and an open chamber 
forming the channel for the collection of rainwater. 

63. The apparatus according to claim 60, wherein the box 
section includes an upper face which is open for the passage 
of rainwater into the channel. 

64. The apparatus according to claim 60, wherein the box 
section includes lift out sections. 

65. The apparatus according to claim 60, wherein the box 
section includes a cover over the upper face, and wherein the 
cover includes apertures for rainwater to pass therethrough. 

66. The apparatus according to claim 65, wherein the aper 
tures are open collection slots. 

67. The apparatus according to claim 65, wherein the cover 
is a perforated grating. 

68. The apparatus according to claim 60, further compris 
ing at least one cladding panel. 

69. The apparatus according to claim 68, wherein the clad 
ding panel is a curtain walling screen. 

70. The apparatus according to claim 68, wherein the clad 
ding panel is a glazing panel. 
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