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US2004011354 discloses a framing system for photovoltaic panels to form a waterproof roof.
Frames in the form of extrusions are provided to integrate the edge of a PV panels to the adjacent

ones.

US 20070157963 discloses a photovoltaic roof tile assembly system in which tracks and tiles have

mating features and the tile can be interlocked with the track.
WO2008052816 discloses curved roof tile like modular photovoltaic element for building roofs.

FR2924729 discloses a support structure for photovoltaic solar panel on industrial building roof, has

support rails mounted perpendicularly on industrial sections on which solar panels and accessories
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of panels are fixed.



W2008052816 di scl oses curved roof tile |ike nodul ar
phot ovol tai c el enent for buklding roofs. FR2924729
di scl oses a support structure for photovoltaic solar
SummamATtehvedfiohndust ri al buil ding roof, has support rails
unt ed perpendicularly on industrial sections on
whi ch sol ar panels and accessories of panels are

The presédt%&%ntlérl ﬂ»ﬁ)lli'&@ ad intégrﬁteﬂ bhotbvdltdié robf adséblylthat is tapable of

*Cc000o0l ummry of invention The present
watemgﬂt ﬁ}{éf E%aldﬁ{) {rﬁ{a?\éfl)lg %21 aazcg) gﬁlathﬁs? x?pﬁrmﬁqg(%f?tr?lgglga? }‘Sl;/ppOrt. The

: |nstaIIabIe on_a.conventi onal uss_and.purlin roef
invention, G4 & RUNECL QT 9B ftm#waf PG bR EHCHE G o el o the roof.
roof structural support w thout restriction on the
radi ent the roof. .One
One of tfreieifes dhh, PRofr? Pyepio s 48 Prlty W S REAGT of5 bR rounting
| atti ce nmount h
sructure 52 CAR 5 OFA PRBYBpDHEF A SRB RN TP sugaes e goil rbs that
and guide ribs that match a corr espondl ng nunber of
match a gsrespandingnumbes o€ photoviitaiccpanslsy Tle ¢apstregtioniad thessagd lattice mounting
| attice mounting structure does not require welding
structure@lods hasequiwieding and bas proeisioas fortiamal expaasion and contraction.
contraction. The said lattice nounting structure of
the present invention conprises of two different
The said ddtticeombentingtraéfuresst, they presént investibrocgmpnisgs ofityya different elongated
profiles, interconnected perpendicularly to one

profiles, ﬁﬂﬁél@@he loﬂﬁﬁﬂd Shozt pribfilés aihtekgon@éctédpérparglicularbaepinaahéther to form a
frames with suffi CI ent mechani cal strength. Each of

plurality bf Fecfa%gfquagﬁgaclef ﬁﬁﬂ@sswﬂl?%fﬁcﬁﬁﬂ’ﬁé@{ah%alf étl‘éﬁ@lﬁdEﬁdha(If the rectangle

surf a photovoltalc pane | ong

s TR R O PR g s

provision by G e St tome@ﬁﬁ{aily%?grﬂ%reﬁ PR B o
encl osi ng t he phot ovol tai c panel es and fixin

flushed suefaers Thessdrg further provisiong pathyi leag @rad eﬁ@af@@mlng ribs for

enclosing the photovoltaic panel edges and fixing means, and gutters for draining out condensates

and water leakages.

The photovoltaic panel is preferred to be polymer framed with a flat base to attach to the rectangle
frames of the lattice mounting structure seamlessly. The photovoltaic panel is secured to the
mounting structure by structural adhesive or adhesive tapes. The gaps between adjacent
photovoltaic panels are sealed using outdoor sealant. A metal strip can be attached onto the gap to

clamp down the photovoltaic panels providing further waterproofing.

According to another object of the invention, frameless glass-glass photovoltaic laminates can also

be mounted onto the rectangle frames of the lattice mounting structure to form a PV roof assembly.



and water | eakages. The photovoltaic panel is
preferred to be polynmer frafed with a flat base to
attach to the rectangle frames of the lattice
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profiles are attached and secured in perpendicular to
the roof purlins and the short profiles runs parallel
to the purlins. There are further provisions on the
profiles to conceal the wires for the photovoltaic
system t hereby providing an aesthetically pleasing
DrawingBeseriptionwhen view from the underside of the roof
assenbly. Drawi ng Description Figure 1 illustrates the
i ntegration of photovoltaic roof assenbly on roof 1,
Figure 1gliwstpies theainttgfation o€ pliotovattainnoef asssmblysonaiaok l peangey 2 and fagade 3.
vi ew of the photovoltaic roof assenbly. Figure 3 shows
a preferred enbodi nent of the short profile 21 Figure
Figure 2 4hewpawexplodedfvigw efithe phow@ivoligie rasf assemblong profil e 41.
Figure 5 shows the cross-section of a polyneric

phot ovol t ai c panel 81.
Figure 3 shows a preferred embodiment of the short profile 21

Figure 4 shows a preferred embodiment of the long profile 41.
Figure 5 shows the cross-section of a polymeric photovoltaic panel 81.
Figure 6 illustrates a typical roof mounting of the photovoltaic roof assembly.

Figure 7 shows the lattice mounting structure with a plurality of flushed flat rectangle frames for

accommodating a corresponding number of photovoltaic panels.

Figure 8 is a close-up view of the preferred photovoltaic roof assembly perpendicular to the short

profiles.
Figure 9 shows the cross-section view of the preferred photovoltaic roof assembly on roof purlin.

Figure 101sa cldse-up view showing the long profile 41 mounted onto the roof purlin 62 using self-

tap screws 67.




Figure 6 illustrates a typical roof nmounting of the
phot ovol tai c roof assenbly.4Figure 7 shows the lattice
mounting structure with a plurality of flushed flat
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showi ng a preferred installation nmethod using hol di ng
bar 68 with self-tap screw 69. Specific enbodi nent of
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The integrated photovoltaic roof assembly consists of a plurality of photovoltaic panels 81 and the
lattice mounting structure. The lattice mounting structure consists of 2 main components namely

the long profile 41 and the short profile 21.

The long profiles 41 are fastened onto the roof purlin 62 by self-tap screws 67. Screws are self-tap
thus reducing the need for thread cutting, reducing material preparation time. The long profiles 41
are mounted along the inclination of the roof. In other words, the long profiles 41 are oriented
perpendicularly to the purlins 62. The long profiles 41 are mounted at pre-determined intervals to
each other and thereafter, followed by the mounting of the short profiles 21. The short profiles 21
are pre-cut to pre-determined dimension to mount onto the long profiles 41 at right angle. Both
ends of the short profiles 21 are capped with a rubber cap 63 to allow for slight
movement/expansion of the mounting structure due to heat, wind and other loading. The short
profiles 21 are secured onto the long profiles 41 by self-tap screws 67. This setup completes the

lattice mounting structure.




The long profiles 41 are fastened onto the roof purlin
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The short profile 21 is an extruded aluminum alloy profile. Surface treatment can be clear
anodized or colored anodized to different thickness for different usage. Surface 26 is flat and to be
rested on surface 43 of the long profile 41. V-notch 22 is a feature intended to guide the drilling of
holes for the installation of the short profile 21 to the long profile 41. Surface 23 on the short
profile 21 is for the seating of the photovoltaic panel 81 frame surface 85, which has either high
bond tape or EPDM foam tape applied. Guiding rib 24 on the short profile 21 has two purposes
namely to provide a means for the alignment of the Photovoltaic panels 81; and for guiding the
self-drill screw when the holding bar 68 is used to secure the Photovoltaic panels 81. Gutter 25 is to

contain any condensate formed underneath the Photovoltaic panel 81. Gutter 25 further channels
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edges and to allow self tapping screws to be affixed.

The polymeric frame 84 is of a material that has good weather resistance and chemical stability. A
preferred polymeric material for the frame is polyurethane with suitable UV stabilizer and fire
retardant. The polymeric frame 84 fully encased the edges of the PV laminate 83 thus providing
water tightness between the PV laminate 83 and the polymeric frame 84. The polymeric frame 84
provides additional protection from water infiltration into the photovoltaic laminate 83 and hence
extends the operating life span and reliability of the photovoltaic panel 81. The underside of the

frame surface 85 1s applied with either high bond adhesive tape 64 or EPDM foam tape before



photovol taic panels 81. A step rib 43 provides a datum
for the base 26 of the shory profile 21 to be seated
and enabl es the nounting surface 23 of the short
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mountin%éﬁdcﬁfrezg) of the short profile 21 to drain out
ollowing the inclination of the roof assenbly. The
flat nmounting surface 46 is where the photovoltaic
panel 81 is attached upon and where either the high
bond adhesi ve tape.or elastoneric foamis applied. The
guiding rib 47 serves the sanme function as the
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match thepbioiensioh béitte phetvebltéit paddi€iunder si de of the frane
surface 85 is applied with either high bond adhesive
tape 64 or EPDM foamtape before 7 nounting onto the
| attice nmounting structure. Drip stop 82 is nolded on
the underside of the polyner frane 84 to facilitate
the fl ow of condensate and cause it to drop into the
Once all thetphetov@Baio paridieare secured onto the lattice mounting structure, the cables and

connectors are routed into the space 42 of the long profile 41 and then capped with conduit cover

for both protection and tidiness.

Besides photovoltaic panels, glass panels without solar cells can also be attached onto the lattice
mounting structure using similar attachment methods. The glass panels are preferred to be of the
same size and thickness as the photovoltaic panels to achieve aesthetic pleasing appearance and

ease of installation. Glass panels can serve as day lighting and viewing window as in the case of

conventional glass canopy. Non glass panels such as metal and composite cladding panels of the



short profile 21. The top surface 86 of the polyneric
frame 84 can be textured wigh different pattern for
i mproved aesthetic. Junction box with cables and
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photovol taic panels 81. In other words, the guild ribs
on the short and long profiles 21, 41 respectively
whi ch fornmed the four outer edges of the rectangul ar
receptacle frames match the dinension of the
phot ovol tai ¢ panel 81. Once all the photovoltaic
panel s are secured onto the lattice nmounting
structure, the cables and connectors are routed into
the space 42 of the long profile 41 and then capped
with conduit cover for both protection and tidiness.
Besi des photovol taic panels, glass panels w thout
solar cells can also be attached onto the lattice
mounting structure using simlar attachnent nethods.
The gl ass panels are preferred to be of the sanme size
and thi ckness as the photovoltaic panels to achieve
aest hetic pl easi ng appearance and ease of
installation. dass panels can serve as day lighting
and viewi ng wi ndow as in the case of conventiona
gl ass canopy. Non gl ass panels such as netal and
conposite claddi ng panels of the 8 sane size and
t hi ckness as the photovol taic panels can al so be
attached onto the lattice nmounting structure to serve
speci fic purpose. For exanple, netal panel with air
vent can be fitted as part of
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5. parrﬂg Iphgtcolgoeltalc roof assembly as claimed in claim 4 wherein the short profiles
consist of a base, a flat mounting section for the photovoltaic panel to be attached, a
gutter for draining off the condensates and a guide rib for the enclosing the
photovoltaic panel edges.

6. The photovoltaic roof assembly as claimed in claim 5 wherein each of the short
profiles is placed onto the step ribs of the two perpendicularly adjacent long profiles
such that the flat mounting section of all the profiles are flushed.

7. The photovoltaic roof assembly as claimed 6 wherein each of the profiles is a single
element preferably made of aluminum alloy extrusion.

8. The photovoltaic roof assembly as claimed in claim 7 wherein the photovoltaic panel
is attached on the flat mounting section of the lattice mounting structure and aligned
with the guild ribs of both the short and long profiles.

9. The photovoltaic roof assembly as claimed in claim 8 wherein the photovoltaic panels
are mounted onto the lattice mounting structure using structural adhesives.

10. The photovoltaic roof assembly as claimed in claim 9 wherein outdoor sealant is

applied to seal the gap between adjacent photovoltaic panels.



6. The photovoltaic roof assenbly as clained in claim
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phot ovol tai c roof assenbly as clainmed in claim10
wherein a netal strip preferred to be an extruded
alum num profile is fitted to the guide ribs of the
lattice nmounting structure to clanp down the
phot ovol tai ¢ panels. 12. The photovoltaic roof
assenbly as clained in claim1l wherein the

photovol taic panel is a photovoltaic panel with
pol yner frame. 13. The photovoltaic roof assenbly as
claimed in claim1 wherein the photovoltaic panel is

a lam nate, glass or netal conposite.



