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METHOD FOR CONSTRUCTING VENTILATED EXTERIOR WALLS OF
BUILDINGS

FIELD OF THE INVENTION

The present invention relates to systems and methodologies for
constructing exterior walls of buildings and more particularly to systems and

methodologies for constructing exterior walls including tiles.

BACKGROUND OF THE INVENTION

Various types of exterior wall construction systems and methods are
known in the art.

WO 2009/154561 discloses a construction panel having two substantially
parallel surfaces, which are each located in a plane, and at least two edges. The
construction panel has on each surface at least one projecting portion with at least one
boundary surface facing away from the construction panel. which boundary surface.
together with at least the respective plane, forms at least one cavity along each surface,
said cavities extending in a continuous manner from the first of said edges to the second
of said edges. The present invention further relates to a building construction system

comprising the construction panel and to the use of a construction panel in a wet room.

SUMMARY OF THE INVENTION

The present invention seeks to provide an improved methodology for
constructing exterior walls of buildings.

There is thus provided in accordance with a preferred embodiment of the
present invention a method for constructing ventilated exterior walls of buildings
including the steps of mounting tiles having exterior surfaces and interior surfaces in a

desired mutual spatial relationship onto an exterior frame, such that the exterior surfaces



of the tiles faces the exterior frame, mounting thermal insulation panels having air flow
passageway defining protrusions over the interior surfaces of the tiles such that the
protrusions in the thermal insulation panels detine air flow passageways between the
thermal insulation panels and the interior surfaces of the tiles, positioning reinforcement
elements between the thermal insulation panels and an interior frame and pouring
concrete over the reinforcement elements and between the thermal insulation panels and
the interior frame.

Preferably, the mounting tiles includes attaching to apertures in the
exterior frame, tile placement positioners and mounting onto the exterior frame, at
locations defined by the tile placement positioners. tile assemblies including the tiles
and tile mounting shafts attached thereto. Additionally, the mounting tiles also includes
temporarily retaining the tile assemblies onto the exterior frame by means of tile
placement retainers cooperating with the tile placement positioners. Additionally or
alternatively, the mounting thermal insulation panels includes mounting the thermal
insulation panels over the tiles by bolting them onto the tile mounting shafts.

In accordance with a preferred embodiment of the present invention the
method for constructing ventilated exterior walls of buildings also includes sealing
joints between adjacent ones of the thermal insulation panels prior to the positioning
reinforcement elements. Additionally or alternatively, the exterior frame includes a
flexible resilient tile surface protection layer adhered to an interior-facing surface
thereof.

Preferably, the thermal insulation panels have first and second adjacent
undercut edges and third and fourth adjacent overcut edges so as to fit together in a
mutually tucked arrangement.

In accordance with a preferred embodiment of the present invention the
method for constructing ventilated exterior walls of buildings also includes removing
the exterior frame and the interior frame.

There is also provided in accordance with another preferred embodiment
of the present invention a building having at least one ventilated exterior tiled wall. the
wall including at least one wall portion including an array of tiles, having exterior
surfaces and interior surfaces, arranged in a desired mutual spatial relationship, thermal

insulation panels joined to the array of tiles and having air flow passageway defining

2



protrusions, mounted adjacent the interior surfaces of the tiles such that the protrusions
in the thermal insulation panels define air flow passageways between the thermal
insulation panels and the interior surfaces of the tiles and poured reinforced concrete
interior of the thermal insulation panels and joined to the array of tiles and the thermal
insulation panels.

Preferably. the thermal insulation panels have first and second adjacent
undercut edges and third and fourth adjacent overcut edges so as to fit together in a
mutually tucked arrangement.

In accordance with a preferred embodiment of the present invention the
wall also includes tape sealing joints between adjacent ones of the thermal insulation
panels.

Preferably, the array of tiles includes tiles including at least one of
ceramic elements, klinker elements. porcelain elements, terra cotta elements, natural
stone elements, artificial stone elements, marble elements, HPL elements and metal
elements.

There is further provided in accordance with yet another preferred
embodiment of the present invention a tile placement positioner including a planar
portion including at least two mutually perpendicular arms defining a plurality of tile
edge engagement surfaces, a pin portion integrally formed with the planar portion and
including an undercut retaining configuration suitable for snap-fit engagement with
apertures in a frame assembly and an undercut socket suitable for receiving a
corresponding tile placement retainer.

Preferably, the tile placement positioner also includes a tile placement
retainer arranged for engagement with the undercut socket of the tile placement
positioner and including a retaining portion being configured for retaining edges of
adjacent tiles between the tile placement positioner and the tile placement retainer.

There is yet further provided in accordance with still another preferred
embodiment of the present invention an insulation panel including a first planar surface
and a second planar surface facing oppositely to the first planar surface, at least one of
the first and second planar surfaces being formed with an array of mutually spaced

protrusions which are suitable to define air-flow pathways.
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Preferably. the array of mutually spaced protrusions are mutually spaced
along mutually perpendicular directions thereby being suitable to define air-flow
pathways extending in mutually perpendicular directions.

It is appreciated that the methodology. apparatus and systems of the

present invention are suitable for both in-situ and precast wall construction.



BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood and appreciated more fully
from the following detailed description in which:

Fig. 1 is a simplified illustration of a frame assembly useful in
constructing exterior walls of buildings in accordance with a preferred embodiment of
the present invention:

Fig. 2 is a simplified illustration of the frame assembly of Fig. 1 having
tile placement retainers mounted therein in accordance with a preferred embodiment of
the present invention;

Figs. 3A, 3B & 3C are simplified illustrations of three stages in
preparation of a typical tile assembly useful in a preferred embodiment of the present
invention and having anchors and support bolts mounted thereon;

Figs. 4A and 4B are simplified illustrations of mounting of the tiles of
Figs. 3A — 3C onto the frame assembly of Figs. 1 & 2 in accordance with a preferred
embodiment of the present invention;

Fig. 5 1s a simplified front and sectional illustration of one embodiment
of a thermal insulation panel useful in a preferred embodiment of the present invention:

Fig. 6 is a simplified front and sectional illustration of another
embodiment of a thermal insulation panel useful in a preferred embodiment of the
present invention;

Figs. 7A. 7B, 7C, 7D, 7E, 7F, 7G. 7H and 71 are simplified illustrations
of further stages in the construction of exterior walls of buildings in accordance with a
preferred embodiment of the present invention and employing the elements illustrated in
Figs. 1 - 6B;

Fig. 8 is a simplified sectional illustration of a multi-level building
including exterior walls in accordance with a preferred embodiment of the present
invention showing air flows therethrough: and

Fig. 9 is a simplified front view of a multi-level building, similar to the
multilevel building of Fig. 8 showing air flows through a front wall of a building
constructed and operative in accordance with a preferred embodiment of the present

invention.



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Reference is now made to Fig. 1, which is a simplified illustration of an
exterior frame assembly 100 useful in constructing exterior walls of buildings in
accordance with a preferred embodiment of the present invention. The present invention
relates to construction of building facade walls, both in pre-fabricated construction and
in on-site construction. Embodiments of the present invention are suitable for use with
various types of facade elements, here termed "tiles". Tiles, as defined herein may
include any suitable facade element. such as, for example, ceramic elements, klinker
elements. porcelain elements, terra cotta elements, natural stone elements, artificial
stone elements, marble elements, HPL elements and metal elements.

As seen in Fig. 1, the frame assembly 100 typically comprises a generally
planar element 101 having an interior-facing surface 102 and an array of reinforcement
beams 104 on an exterior-facing surface thereof. It is appreciated than non-planar frame
assemblies may alternatively be provided.

Preferably. there are provided a flexible resilient tile surface protection
layer 106, adhered to the interior-facing surface 102. Layer 106 is preferably formed of
NEOPRENE®. A multiplicity of pre-drilled holes 108 are preferably formed in the
interior-facing surface 102 at locations intermediate strips 106 and preferably include
holes 108, which are positioned so as to lie at the corners of tiles forming part of the
desired pattern of tiles to be mounted on layer 106 adhered to interior-facing surface
102.

The frame assembly 100 is preferably positioned as by a crane (not
shown) at one side of a proposed vertical wall on a building and is preferably fixed to a
previously constructed floor structure 110 of the building. as seen in Fig. 1.

Reference is now made to Fig. 2, which a simplified illustration of the
frame assembly of Fig. 1 having tile placement positioners 120 mounted therein in holes
108 accordance with a preferred embodiment of the present invention. As seen in Fig. 2.
the tile placement positioners 120 are preferably of generally cruciform shape and are
each formed at their center with an undercut retaining pin portion 122 for snap-fit

engagement with frame assembly 100 at holes 108. Tile placement positioners 120 are
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preferably each formed with an undercut socket 124 for receiving corresponding tile
placement retainers (not shown). Tile placement positioners 120 each preferably define
a total of eight tile edge engagement surfaces 126.

Reference is now made to Figs. 3A, 3B & 3C. which are simplified
illustrations of three stages in preparation of a typical tile assembly 128 useful in a
preferred embodiment of the present invention and having anchors and support bolts
mounted thereon.

Fig. 3A illustrates optional drilling of an undercut socket 130 at the back
surface 132 of a conventional tile 134. Alternatively, tiles 134 may be provided with
pre-formed sockets 130. Fig. 3B shows an internally threaded anchor 136 mounted
within each of a plurality of undercut sockets 130 on a tile 134. A preferred embodiment
of anchor 136 is a plug in anchor CA 555 commercially available from KEIL
Befestigungstechnik GmbH, Engelskirchen, Germany. Fig. 3C illustrates a threaded tile
mounting shaft 138 threadably engaged with each of typically four anchors 136 on a tile
134. As seen in Figs. 3A - 3C, each tile 134 has an exterior-facing surface 142, an
interior-facing surface 144 and peripheral edges 146 meeting at corners 148. Each
threaded tile mounting shaft 138 extends outwardly from interior-facing surface 144.

Reference is now made to Figs. 4A and 4B, which are simplified
illustrations of mounting of the tile assemblies 128 of Figs. 3A — 3C onto the frame
assembly 100 of Figs. I & 2 in accordance with a preferred embodiment of the present
invention. Preferably, the outer surfaces of the tiles 134 are sprayed with a suitable
silicone spray which is intended to reduce or eliminate the need to clean the tiles after
the frame is removed.

As seen in Figs. 4A and 4B, each tile assembly 128 is placed onto frame
assembly 100 such that each corner 148 of each tile 134 lies at the intersection of two
tile edge engagement surfaces 126 of a tile placement positioner 120. Once four
adjacent tile assemblies 128 are so placed, they are preferably retained in position by
snap-fit insertion of a tile placement retainer 150, into tile assembly retaining
engagement with a corresponding tile placement positioner 120.

As seen most clearly in Fig. 4B, tile placement retainers 150 include a

planar portion 152, having at its center on one side of planar portion 152 an undercut



retaining pin 154, which is arranged for snap fit engagement with undercut socket 124
of each tile placement positioner 120.

Reference is now made to Figs. 5 and 6, which are simplified front and
sectional illustrations of two examples of a thermal insulation panel 160, useful in a
preferred embodiment of the present invention.

As seen in Figs. 5 & 6, the thermal insulation panel 160 preferably is a
fire-resistant planar panel, typically formed of coated foamed polystyrene. A preferred
example is POLYESH, commercially available from Polybid of Kibbutz Mishmar
Hanegev. Israel and having first and second adjacent undercut edges 162 and 164 and
third and fourth adjacent overcut edges 166 and 168 so as to fit together with similar
panels 160 in a mutually tucked arrangement defining a joint 169 (Fig. 7A). Thermal
insulation panel 160 preferably includes an inward-facing surface 170 and an outward-
facing surface 172. In accordance with a preferred embodiment of the present invention,
outward-facing surface 172 is formed with an array of mutually spaced protrusions
which define air-flow pathways therebetween. Preferably, the air-flow passageways
provided extend both vertically and horizontally. In the example of Fig. 5, circular
protrusions 174 are provided and in the example of Fig. 6. elongate protrusions 175 are
provided.

[t is a particular feature of an embodiment of the present invention that
the protrusions define air flow passages which provide an air flow. preferably vertical,
through the walls of a building constructed in accordance with a preferred embodiment
of the present invention. These pathways are indicated by arrows 176 in the
embodiment of Fig. 5 and by arrows 178 in the embodiment of Fig. 6. Preferably a
plurality of pre-drilled holes 180. positioned and sized to accommodate threaded tile
mounting shafts 138. extend through each thermal insulation panel 160.

Reference is now made to Figs. 7A, 7B, 7C, 7D. 7E. 7F. 7G. 7H and 7I.
which are simplified illustrations of further stages in the construction of exterior walls
of buildings in accordance with a preferred embodiment of the present invention and
employing the elements illustrated in Figs. 1 - 6B.

As seen in Fig. 7A, the thermal insulation panels 160 are mounted over
the tile assemblies 128, with outward-facing surfaces 172 facing tile assemblies 128.

such that the threaded tile mounting shafts 138 extend through pre-drilled holes 180 in



each thermal insulation panel 160. Fig. 7B illustrates threaded engagement of threaded
retaining nuts 182 with each of threaded tile mounting shafts 138 for retaining the
thermal insulation panels 160 in position behind the tile assemblies 128. Alternatively,
tile mounting shafts 138 are non-threaded and non-threaded retaining caps are provided
and sealingly positioned onto tile mounting shafts for retaining the thermal insulation
panels 160 in position behind the tile assemblies 128.

Fig. 7C illustrates tape sealing of the joints 169 between adjacent thermal
insulation panels 160 by tape 184. Fig. 7D illustrates threaded engagement of exterior
reinforcement bar engagement elements 186 at selected locations on the backs of some
of the thermal insulation panels 160.

Fig. 7E illustrates engagement of exterior reinforcement bars 188 with
exterior reinforcement bar engagement elements 186. Fig. 7F illustrates tied
engagement of a reinforcement bar grid 190 onto exterior reinforcement bars 188.
preferably using a wire 192. Alternatively, any other suitable attachment method may be
used to attach reinforcement bar grid 190 onto exterior reinforcement bar engagement
elements 186.

Fig. 7G illustrates positioning of an interior frame assembly 200
interiorly of the arrangement of Fig. 7F. It is seen that interior frame assembly 200
includes interior reinforcement bar spacer elements 202, extending outwardly from an
outwardly facing surface 204 of interior frame assembly. Exterior reinforcement bars
206. which preferably form part of an interior reinforcement bar grid, are engaged by
spacer elements 202 and are also attached to reinforcement bar grid 190.

Fig. 7H shows concrete poured between the backs of thermal insulation
panels 160 and outwardly facing surface 204 of interior frame assembly 200. Fig. 71
shows a wall portion 210 produced in accordance with a preferred embodiment of the
present invention following removal of the exterior and interior frame assemblies 100
and 200 respectively.

Reference is now made to Fig. 8, which is a simplified sectional
illustration of a multi-level building including exterior walls in accordance with a
preferred embodiment of the present invention showing air flows therethrough.

As seen in Fig. 8, vertical air flow passageways 300 are defined in an

exterior wall 310 which includes multiple wall portions 210 (Fig. 71). It is appreciated
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that preferably a wall top cap strip 320 is attached, typically as shown as by bolts 324,
on the top of exterior wall 310 and it is noted that an air passageway. shown by an
arrow 326, is provided to allow air which rises along air flow passageways 300,
preferably defined by the protrusions of the thermal insulation panels 160. to escape to
the outside of the building.

It is further appreciated that a wall bottom strip 330 is attached. typically
as shown by bolts 334, at the bottom of exterior wall 310 and it is noted that an air
passageway, shown by an arrow 336, is provided to allow air from the outside of the
building to enter the air flow passageways 300.

Reference is now made to Fig. 9, which a simplified front view of the
multi-level building of Fig. 8 showing air flows through side wall 400 thereof. As seen
in Fig. 9. air enters wall 400 through air flows 402 at the bottom of wall 400, such as an
air flow through an air flow passageway defined by a wall bottom portion, such as air
flow passageway 336 (Fig. 8) defined by bottom strip 330 (Fig. 8). as well as through
horizontal air flows 404 which enter through side ends of wall 400. Air preferably flows
upwardly via air flows 406 and exits wall 400, via air flows 408, from a top portion of
wall 400, typically by exiting through an air flow passageway defined by a cap portion.
such as through air flow passageway 326 (Fig. 8) defined by cap strip 320 (Fig. 8). Air
also preferably flows horizontally between the inner-facing surfaces of the tiles and the
insulation panels.

It is appreciated that the tiles are preferably spaced from each other both
vertically and horizontally, thereby to allow air flows in both directions between the
outside and the passageways defined between the inner-facing surfaces of the tiles and
the insulation panels.

It will be appreciated by persons skilled in the art that the present
invention is not limited by what has been particularly shown and described herein.
Rather the scope of the present invention includes both combinations and sub-
combinations of the various features described hereinabove as well as modifications and
variations which would occur to persons skilled in the art upon reading the foregoing

description and which are not in the prior art.
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CLAIMS:

1.

A ventilated exterior wall structure for a building having a structural wall and
comprising:

an array of exterior tiles arranged in a first plane;

an array of insulation panels arranged in a second plane, parallel to said first plane
and spaced therefrom by an air flow space, each of said insulation panels having
a plurality of throughgoing apertures; and

connecting elements extending through said plurality of throughgoing apertures
and connecting said array of exterior tiles to a structural wall.

2.

10.

A ventilated exterior wall structure for a building according to claim 1 and
wherein said exterior tiles in said array of exterior tiles are mutually spaced.

A ventilated exterior wall structure for a building according to claim 1 or claim
2 and wherein said insulation panels in said array of insulation panels are not
mutually spaced.

A ventilated exterior wall structure for a building according to any of claims
1 -3 and wherein said air flow space is defined by a plurality of protrusions.

A ventilated exterior wall structure for a building according to claim 4 and
wherein said plurality of protrusions are integrally formed with said insulation

panels.

A ventilated exterior wall structure for a building according to any of claims 1
— 5 and wherein said connecting elements each include at least one threaded
element.

A ventilated exterior wall structure for a building according to any of claims 1
— 5 and wherein said at least one threaded element includes first and second
mutually threadable threaded elements.

A ventilated exterior wall structure for a building according to any of claims 1
— 7 and wherein structural wall comprises a concrete wall.

A ventilated exterior wall structure for a building according to any of claims 1
— 7 and wherein structural wall comprises a reinforced concrete wall.

A ventilated exterior wall structure for a building according to any of claims 1

- 9 and wherein each of said exterior tiles is mutually spaced from each
adjacent exterior tiles in said array of exterior tiles.

11



11.

A method for creating a ventilated exterior wall structure for a building

having a structural wall and comprising the steps of:

arranging an array of exterior tiles in a first plane;

arranging an array of insulation panels in a second plane, parallel to said first plane
and spaced therefrom by an air flow space, each of said insulation panels having
a plurality of throughgoing apertures; and

connecting said array of exterior tiles to a structural wall using connecting
elements extending through said plurality of throughgoing apertures.

12

13.

14.

15.

16.

17.

18.

19:

20.

A method according to claim 11 and wherein said exterior tiles in said array
of exterior tiles are mutually spaced.

A method according to claim 11 or claim 12 and wherein said insulation panels
in said array of insulation panels are not mutually spaced.

A method according to any of claims 11 — 13 and wherein said air flow space
is defined by a plurality of protrusions.

A method according to claim 14 and wherein said plurality of protrusions are
integrally formed with said insulation panels.

A method according to any of claims 11 — 15 and wherein said connecting
elements each include at least one threaded element.

A method according to any of claims 11 — 15 and wherein said at least one
threaded element includes first and second mutually threadable threaded
elements.

A method according to any of claims 11 — 17 and wherein structural wall
comprises a concrete wall.

A method according to any of claims 11 — 17 and wherein structural wall
comprises a reinforced concrete wall.

A method according to any of claims 11 —1 9 and wherein each of said exterior
tiles is mutually spaced from each adjacent exterior tiles in said array of
exterior tiles.

12
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