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ABSTRACT

Disclosed in the present invention is a structure for blocking heat transfer through a thermal
bridge of a curtain wall building, comprising a curtain wall, an indoor metal frame, an
outdoor metal frame and/or metal components, and an integral thermal break strip which
is installed close to the outside and made of an aerogel thermal insulation blanket is fixed
between the indoor metal frame and the curtain wall and/or the outdoor metal frame and/or
the metal components. The invention has simple structure, convenient construction
technology, great structural strength, excellent fireproof performance; low comprehensive

construction cost and substantially improved energy-saving effect of the curtain wall.
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STRUCTURE FOR BLOCKING HEAT TRANSFER THROUGH THERMAL BRIDGE
OF CURTAIN WALL BUILDING

TECHNICAL FIELD

The present invention refers to a structure for blocking heat transfer in a building,

specifically to a structure for blocking heat transfer in a curtain wall building.

BACKGROUND

In the curtain wall building, between an indoor metal frame and an outdoor metal
frame or between an indoor metal frame and metal components is formed a thermal bridge
which is very difficult to be treated, which causes great energy loss. In order to solve the
above problem; thermal break material must be installed between the indoor metal frame
and the outdoor metal frame or between the indoor metal frame and the metal components.
Because the space formed between the indoor metal frame and the outdoor metal frame or
between the indoor metal frame and the metal components is usually very small and the
thermal conductivities of existing thermal break materials are all about 0.25W/(m.K) so
that it cannot play substantial effect in the given limited space, even if the material has been
already installed, the thermal performance of the curtain wall cannot meet design
requirements, and may cause condensation problem in the interior of the curtain wall. On
the contrary, in order to ensure the thermal performance, the existing curtain wall structure
must be changed to reserve more space for the existing thermal break materials; this will
reduce the adaptability of the existing curtain wall profiles, and increase the usage of the
profiles and the cost of cutting new dies. In addition, the shape of the space formed between

the indoor metal frame and the outdoor metal frame or between the indoor metal frame and
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the metal components is various and irregular, and the existing thermal break materials are
mostly fixed shape products and are difficult to adapt various space structures, the frame
of the curtain wall has to be designed in coordination with the shapes of the existing thermal
break material products. Meanwhile, to meet the required thermal performance, there is a
need to use several different types of the thermal break products so as to make up each
other's shortagé, resulting in complex construction technology and poor structural strength.
Furthermore, the combustion performance of the material used in the existing thermal
break design is all fire rated B-class or below, so that it may be unsuitable for the curtain
wall project with high fireproof and fire-resistance performance requirement. Also the
structure of the thermal break is usually that the thermal break material is held between the
outdoor metal and the indoor metal, and the existing thermal break material is usually.

regarded as the weak point and the security risk in the loading path of the structure.
SUMMARY

The present invention aims to overcome the above problems and provide a structure
for blocking heat transfer through a thermal bridge of a curtain wall building which has
simple structure, convenient construction technology, great structural strength, excellent
fireproof performance, low comprehensive construction cost and substantially improved

energy-saving effect of the curtain wall.

To achieve the above aim, the technical solution of the present invention is that,
a structure for blocking heat transfer through a thermal bridge of a curtain wall
building comprises a curtain wall, an indoor metal frame and/or an outdoor metal
frame and/or metal components, and an integral aerogel thermal break strip which
is installed close to the outside and made of an aerogel thermal insulation blanket
is fixed between the indoor metal frame and/or the curtain wall and/or the outdoor

metal frame and/or the metal components.
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In the structure for blocking heat transfer through the thermal bridge of the curtain
wall building according to the present invention, the curtain wall is visual curtain wall glass
and the visual curtain wall glass is fixed to the indoor metal frame by metal pressing blocks
and gaskets. The binding sites of the indoor metal frame and the metal component
cooperating each other forms a channel, the aerogel thermal break strip between the indoor
metal frame and the metal component is fixed to the indoor metal frame by fasteners, and

the joints of visual curtain wall glass and the metal component are sealed by silicone sealant.

In the structure for blocking heat transfer through the thermal bridge of the curtain
wall building according to the present invention, the curtain wall is a metal cladding panel,
batt thermal insulation is installed in the inner side of the metal cladding panel, the binding
sites of the metal cladding panel and the indoor metal frame cooperating each other forms
a L-shape, the aerogel thermal break strip fixed at the binding sites of the metal cladding
panel and the indoor metal frame by fasteners is also L-shape, and the joints of the

adjacent metal cladding panels are sealed by silicone sealant.

In the structure for blocking heat transfer through the thermal bridge of the curtain
wall building according to the present invention, the curtain wall is visual curtain wall glass
and the visual curtain wall glass is fixed to the indoor metal frame by structural silicone
sealant and double-sided tapes. The metal component is U-shape, the outdoor metal frame
is connected to the indoor metal frame by nylon thermal break strips and the U-shaped
metal component is fixed to the indoor metal frame by metal fasteners. Gaskets are installed
between the outdoor metal frame and the metal component and the aerogel thermal break
strip between the indoor metal frame and the metal components is closely fixed to the U-

shaped inner side of the metal component.

In the structure for blocking heat transfer through the thermal bridge of the curtain

wall building according to the present invention, the metal components comprise a metal
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sub-frame, a metal edge protector, an outer metal cladding panel and an inner metal
cladding panel. The outside of the indoor metal frame is fixed with the metal sub-frame
and the metal edge protector by fasteners. The curtain wall comprises spandrel curtain wall
glass in an upper level and visual curtain wall glass in a lower level. The spandrel curtain
wall glass is fixed to the metal sub-frame by structural silicone sealant and the visual curtain
wall glass is fix‘ed to the indoor metal frame by structural silicone sealant. The outer metal
cladding panel and the inner metal cladding panel are installed from the outside to the
inside, and the two metal cladding panels are both installed in the inner side of the spandrel
curtain wall glass. Batt thermal insulation is installed between the two metal cladding
panels, the inner metal cladding panel and the outer metal cladding panel are both fixed to
the indoor metal frame. The outer metal cladding panel is L-shape, the aerogel thermal
break strip installed between the indoor metal frame and the metal sub-frame, the metal
edge protector and the outer metal cladding panel is L-shape, and the metal edge protector
and the spandrel curtain wall glass as well as the metal edge protector and the visual curtain

wall glass are both sealed by silicone sealant.

In the structure for blocking heat transfer through the thermal bridge of the curtain
wall building according to the present invention, the metal components comprise a metal
sub-frame, a metal edge protector, an outer metal cladding panel and an inner metal
cladding panel. The outside of the indoor metal frame is fixed with the metal sub-frame
and the metal edge protector by fasteners. The curtain wall comprises spandrel curtain wall
glass in an upper level and visual curtain wall glass in a lower level. The spandrel curtain
wall glass is fixed to the metal sub-frame by structural silicone sealant and the visual curtain
wall glass is fixed to the indoor metal frame by structural silicone sealant. The two metal
cladding panels are provided from the outside to the inside and the two metal cladding
panels are both provided in the inner side of the spandrel curtain wall glass. The inner metal

cladding panel and the outer metal cladding panel are both fixed to the indoor metal frame.
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The outer metal cladding panel is L-shape, the aerogel thermal break strip installed between
the indoor metal frame and the metal sub-frame and the outer metal cladding panel is flat
and straight, and the metal edge protector and the spandrel curtain wall glass as well as the

metal edge protector and the visual curtain wall glass are both sealed by silicone sealant.

In the structure for blocking heat transfer through the thermal bridge the curtain wall
building according to the present invention, the curtain wall is stone or metal cladding panel,
the metal components are metal flashings, and an aerogel thermal break strip is installed
between the indoor metal frame and the stone or the metal cladding panel and the metal
flashings. The aerogel thermal break strip is L-shape and closely installed close to the
indoor metal frame, the stone or the metal cladding panel is fixed to the indoor metal frame
by metal brackets, the two ends of the aerogel thermal break strip are respectively sealed
by silicone sealant and the two adjacent aerogel thermal break strips are sealed by silicone

sealant. Batt thermal insulation is installed in the inner side of the metal flashings.

In the structure for blocking heat transfer through the thermal bridge of the curtain
wall building according to the present invention, the curtain wall is visual curtain wall glass
comprising outer visual curtain wall glass and inner visual curtain wall glass. The outdoor
metal frame is fixed to the indoor metal frame by a first and a second nylon thermal break
block. The inner visual curtain wall glass is fixed to the indoor metal frame by structural
silicone sealant., and the outer visual curtain wall glass is fixed to the outdoor metal frame
and the indoor metal frame by structural silicone sealant. The metal component is an outer
decorative cover, and the outer decorative cover is clamped onto the outdoor metal frame,
the outer visual curtain wall glass and the inner visual curtain wall glass. The aerogel
thermal break strips comprise a first aerogel thermal break strip and a second aerogel
thermal break strip, the first aerogel thermal break strip is installed between the outdoor

metal frame, the indoor metal frame, the first nylon thermal break block and the second



CA 02951367 2016-12-14

CWCAS-428

nylon thermal break block, and the second aerogel thermal break strip is installed between
the indoor metal frame, the second nylon thermal break block, the outer decorative cover

and the inner visual curtain wall glass.

In the structure for blocking heat transfer through the thermal bridge of the curtain
wall building according to the present invention, the curtain wall is curtain wall glass and
the metal components comprise an indoor metal cladding panel, an outdoor metal cladding
panel and a metal flashing. The curtain wall glass is fixed to the indoor metal frame by
structural silicone sealant. The outdoor metal frame is fixed to the indoor metal frame by
nylon thermal break strips. The outdoor metal cladding panel is V-shape, the outer ends of
the outdoor metal cladding panel are fixed to the outdoor metal frame by fasteners
respectively, and the inner ends of the outdoor metal cladding panel are fixed to the metal
flashing. The metal flashing is mechanically fixed to the indoor metal frame and the indoor
metal cladding panel is fixed to the metal flashing by fasteners. The aerogel thermal break
strips comprise a first aerogel thermal break strip and a second aerogel thermal break strip.
The first aerogel thermal break strip is installed between the outdoor metal cladding panel
and the metal flashing and the first aerogel thermal break strip is V-shape. The second
aerogel thermal break strip is installed between the indoor metal frame and the outdoor
metal frame and the second aerogel thermal break strip is L-shape. Nylon thermal break
strips are installed between one end of the second aerogel thermal break strip and the
curtain wall glass, nylon thermal break strips are installed between another end of the
second aerogel thermal break strip and the indoor metal frame and batt thermal insulation

is installed between the indoor metal cladding panel and the metal flashing.

A structure for blocking heat transfer through a thermal bridge of a skylight comprises
metal window frames fixed to a steel beam and operable metal window sashes with skylight

glass fixed to them. A metal condensation water collection channel is installed between the
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metal window frames and the steel beam, a PVC thermal break mat is installed between
the two adjacent metal window frames and the metal condensation water collection channel,
a concave metal drainage gutter is installed between the metal window frames, an integral
and concave aefogel thermal break strip which is installed close to the outside and made of
an aerogel thermal insulation blanket is fixed between the metal window frames and the
concave metal drainage gutter and the PVC thermal break mat, and the two ends of the

aerogel thermal break strip and the metal window frames are sealed by silicone sealant.

A structure for blocking heat transfer through a thermal bridge of a window frame
comprises a steel frame, an aluminum alloy window frame and window glass mounted in
it, as well as an indoor and an outdoor metal decorative cover. An integral aerogel thermal
break strip made of an aerogel thermal insulation blanket is fixed between the steel frame,

the indoor and the outdoor metal decorative cover and the aluminum alloy window frame.

A structure for blocking heat transfer through a thermal bridge of a cantilevered beam
of a canopy comprises a cantilevered beam of a canopy and an exterior metal cladding
panel fixed around the beam of the canopy by metal brackets. An integral aerogel thermal
break strip which is wrapped over the external surface of the beam of the canopy and made
of an aerogel thermal insulation blanket is installed between the beam of the canopy and

the exterior metal cladding panel.

A structure for blocking heat transfer through a thermal bridge of a roof comprises a
metal roof beam with a rectangular vertical section, metal flashings and an indoor roof
metal cladding panel. Batt thermal insulation is filled between the metal roof beam, the
metal flashings and the indoor roof metal cladding panel. The two adjacent indoor roof
metal cladding panels are connected by metal clampers and fixed to the metal roof beam

by fasteners. An integral aerogel thermal break strip made of an aerogel thermal insulation
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blanket is fixed between the metal roof beam and the metal clampers, and the joint of the

two adjacent indoor roof metal cladding panels is sealed by silicone sealant.

After adopting the above solutions, comparing to the prior art, since the integral
aerogel thermal break strip which is installed close to the outside and made of the aerogel
thermal insulation blanket is fixed between the indoor metal frame and the curtain wall or
the outdoor metal frame or the metal components, and the thermal conductivity of the
aerogel thermai break strip made of the aerogel thermal insulation blanket is not higher
than 0.021W/(m-K), the thermal performance of the curtain wall is greatly enhanced, it is
sure that there is no condensation problem in the interior of the curtain wall, and the
comprehensive construction cost of the curtain wall is decreased without changing the
frame profiles of the existing curtain wall design. The structure of the thermal break is
simplified, therefore the structure of the curtain wall is simplified and the construction is
convenient to be well adapted to the various cross-sectional shapes with the advantage that
the aerogel thermal insulation blanket is easy to assembly, and form an identical material,
continuous and integral thermal break design, substantially improving energy-saving effect
of the curtain wall. Furthermore, since the aerogel thermal insulation blanket is made of
thermal break material with fire rated A-class combustion performance, the fireproof and

fire-resistance performance of the curtain wall can be better ensured.

The structure for blocking heat transfer through the thermal bridge of the curtain wall
building according to the invention will be described in detail below in conjunction with

the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a cross section view of a first embodiment of the structure for blocking heat

transfer through the thermal bridge of the curtain wall building according to the invention;
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Figure 2 is a cross section view of a second embodiment of the structure for blocking
heat transfer through the thermal bridge of the curtain wall building according to the

invention;

Figure 3 is a longitudinal section view of a third embodiment of the structure for
blocking heat transfer through the thermal bridge of the curtain wall building according to

the invention;

Figure 4 is a longitudinal section view of a fourth embodiment of the structure for
blocking heat transfer through the thermal bridge of the curtain wall building according to

the invention;

Figure 5 is a longitudinal section view of a fifth embodiment of the structure for
blocking heat transfer through the thermal bridge of the curtain wall building according to

the invention;

Figure 6 is a cross section view of a sixth embodiment of the structure for blocking
heat transfer through the thermal bridge of the curtain wall building according to the

invention;

Figure 7 is a cross section view of a seventh embodiment of the structure for blocking
heat transfer through the thermal bridge of the curtain wall building according to the

invention;

Figure 8 is a longitudinal section schematic of a eighth embodiment of the structure
for blocking heat transfer through the thermal bridge of the curtain wall building according

to the invention;
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Figure 9 is a longitudinal section schematic of the structure for blocking heat transfer

through the thermal bridge of the skylight according to the invention;

Figure 10 is a longitudinal section schematic of the structure for blocking heat transfer
through the thermal bridge of the cantilevered beam of the canopy according to the

invention;

Figure 11 is a cross section along A - A in figure 10;

Figure 12 is a cross section view of the structure for blocking heat transfer through

the thermal bridge of the window frame according to the invention; and

Figure 13 is a longitudinal section view of the structure for blocking heat transfer

through the thermal bridge of the roof according to the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A structure for blocking heat transfer through a thermal bridge of a curtain wall
building according to the invention comprises a curtain wall, an indoor metal frame, an
outdoor metal frame and/or a metal component. An integral aerogel thermal break strip
which is installed close to the outside and made of an aerogel thermal insulation blanket is
fixed between the indoor metal frame and the curtain wall and/or the outdoor metal frame
and/or the metal component, the commercially available aerogel heat insulation blanket
(Aerogel) is manufactured by Warmframe Corporation of China, Cabot Corporation and
ASPEN Corporation of United States, with the thermal conductivity up to 0.015 - 0.021W/
(m-k).

In a first embodiment shown in figure 1, the structure for blocking heat transfer

through the thermal bridge of the curtain wall building according to the invention

10
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comprises a curtain wall, an indoor metal frame 13 and a metal component 14 outside the
indoor metal frame 13. The indoor metal frame 13 is an aluminum alloy frame, and the
metal component 14 is an aluminum alloy component. The curtain wall is visual curtain
wall glass 10 and the visual curtain wall glass 10 is fixed to the indoor metal frame 13 by
metal pressing blocks 11 and gaskets 12. The binding sites of the indoor metal frame 13
and the metal vcomponent l4cooperating each other forms a channel, and the channel
outside the metal component 14 is used to install the lighting fixture. A concave aerogel
thermal break strip 15 is installed between the indoor metal frame 13 and the metal
component 14, the aerogel thermal break strip 15 is fixed to the indoor metal frame 13 by
screw fasteners and the joints of the visual curtain wall glass 10 and the metal component

14 are sealed by silicone sealant.

Because the aerogel thermal break strip 15 made of an aerogel thermal insulation
blanket with the thermal conductivity no greater than 0.021W/(m-K) is installed in a
concave and limited space between the indoor metal frame 13 and the metal component 14,
the thermal performance of the curtain wall is substantially enhanced, it is sure that there
iS no condensgtion problem in the interior of the curtain wall, and the comprehensive
construction cost of the curtain wall is decreased without changing the frame profiles of
the existing curtain wall. The structure of the thermal break is simplified to be well adapted
to the concave cross-sectional shape with the advantage that the aerogel thermal insulation
blanket is easy to assembly, and form an identical material, continuous and integral thermal
break design. Since the aerogel thermal insulation blanket is made of thermal break
material with fire rated A-class combustion performance, the fireproof and fire-resistance
performance of the curtain wall can be better ensured. The aerogel thermal break strip made
of the aerogel thermal insulation blanket is mechanically fixed to the indoor metal frame
and the metal component by fasteners, making the connection stronger and eliminating the

potential structural safety risk.

11
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In a second embodiment as shown in figure 2, the structure for blocking heat transfer
through the thermal bridge of the curtain wall building according to the present invention
comprises a curtain wall 21 and an indoor metal frame 23, wherein the curtain wall 21 is a
metal cladding panel, batt thermal insulation 22 is installed in the inner side of the metal
cladding panel 21, and the indoor metal frame 23 is an aluminum alloy frame. The metal
cladding panel 21 and the indoor metal frame 23 cooperating each other form a L-shape,
aerogel thermal break strip 20 fixed at the binding sites of the metal cladding panel 21 and
the indoor metal frame 23 by screw fasteners is also L-shape, the aerogel thermal break
strips 20 are two, and the joints of the two adjacent metal cladding panels 21 are sealed by

silicone sealant.

In a third embodiment as shown in figure 3, the structure for blocking heat transfer
through the thermal bridge of the curtain wall building according to the present invention
comprises a curtain wall, an indoor metal frame 31, an outdoor metal frame 33 and a metal
component 32. The curtain wall is visual curtain wall glass 30 and the indoor metal frame
31 and the outdoor metal frame 33 are both aluminum alloy frames. The visual curtain wall
glass 30 is fixed to the indoor metal frame 31 by structural silicone sealant and double-
sided tapes. The metal component 32 is a U-shaped aluminum alloy component, the
outdoor metal frame 33 is connected to the indoor metal frame 31 by nylon thermal break
strips 36 and the U-shaped aluminum alloy component is fixed to the indoor metal frame
31 by metal fasteners. Gaskets 34 are installed between the outdoor metal frame 33 and the
metal component 32 and the aerogel thermal break strip 35 between the indoor metal frame
31 and the metal component 32 is closely fixed to the U-shaped inner side of the metal

component 32.

In a fourth embodiment as shown in figure 4, the structure for blocking heat transfer

through the thermal bridge of the curtain wall building according to the present invention

12
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comprises a cuftain wall, an indoor metal frame 40 and metal components which comprise
a metal sub-frame 43, a metal edge protector 44, an outer metal cladding panel 45 and an
inner metal cladding panel 46. The indoor metal frame 40 is an aluminum alloy frame and
the metal sub-frame 43 and the metal edge protector 44 are fixed to the outside of the indoor
metal frame 40 by screw fasteners. The metal sub-frame 43 is an aluminum alloy sub-frame
and the metal edge protector 44 is an aluminum alloy edge protector. The curtain wall
comprises span‘drel curtain wall glass 41 in an upper level and visual curtain wall glass 42
in a lower level. The spandrel curtain wall glass 41 is fixed to the metal sub-frame 43 by
structural silicone sealant and the visual curtain wall glass 42 is fixed to the indoor metal
frame 40 by structural silicone sealant. The outer metal cladding panel 45 and the inner
metal cladding panel 46 are both installed in the inner side of the spandrel curtain wall
glass 41 and the outer metal cladding panel 45 and the inner metal cladding panel 46 are
installed from the outside to the inside. The inner metal cladding panel 46 is fixed to the
indoor metal frame 40 and the outer metal cladding panel 45 is fixed to the indoor metal
frame 40 by screw fasteners. The outer metal cladding panel 45 is L-shape and an aerogel
thermal break strip 47 is also L-shape. The aerogel thermal break strip 47 is installed
between the indoor metal frame 40 and the metal sub-frame 43, the metal edge protector
44 and the outer metal cladding panel 45. The metal edge protector 44 and the spandrel
curtain wall glass 41 as well as the metal edge protector 44 and the visual curtain wall glass
42 are both sealed by silicone sealant. Batt thermal insulation 48 is installed between the

outer metal cladding panel 45 and the inner metal cladding panel 46.

In a fifth embodiment as shown in figure 5, the structure for blocking heat transfer
through the thermal bridge of the curtain wall building according to the present invention
comprises a curtain wall, an indoor metal frame 40' and metal components which comprise
a metal sub-frame 43', a metal edge protector 44', an outer metal cladding panel 45" and an

inner metal cladding panel 46'. The indoor metal frame 40'is an aluminum alloy frame and

13
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the metal sub-frame 43" and the metal edge protector 44' are fixed to the outside of the
indoor metal frame 40’ by screw fasteners. The metal sub-frame 43'is an aluminum alloy
sub-frame and the metal edge protector 44'is an aluminum alloy edge protector. The curtain
wall comprises, spandrel curtain wall glass 41' in an upper level and visual curtain wall
glass 42'in a lower level. The spandrel curtain wall glass 41'is fixed to the metal sub-frame
43' by structural silicone sealant and the visual curtain wall glass 42'is fixed to the indoor
metal frame 40' by structural silicone sealant. The outer metal cladding panel 45' and the
inner metal cladding panel 46' are installed in the inner side of the spandrel curtain wall
glass 41" and the outer metal cladding panel 45' and the inner metal cladding panel 46' are
installed from the outside to the inside. The inner metal cladding panel 46' is fixed to the
indoor metal frame 40’ and the outer metal cladding panel 45’ is fixed to the indoor metal
frame 40' by screw fasteners. The outer metal cladding panel 45'is L-shape and an aerogel
thermal break strip 49' is flat and straight. The aerogel thermal break strip 49’ is installed
between the indoor metal frame 40' and the metal sub-frame 43', the metal edge protector
44" and the outer metal cladding panel 45'. The metal edge protector 44' and the spandrel
curtain wall glz‘lss 41' as well as the metal edge protector 44' and the visual curtain wall
glass 42" are both sealed by silicone sealant. Batt thermal insulation 48'is installed between

the outer metal cladding panel 45" and the inner metal cladding panel 46'.

In a sixth embodiment as shown in figure 6, the structure for blocking heat transfer
through the thermal bridge of the curtain wall building according to the present invention
comprises a curtain wall, an indoor metal frame 51 and metal components. The curtain wall
is stone or metal cladding panel 52, and the metal components are metal flashings 53, and
the indoor metal frame 51 is an aluminum alloy frame. The stone or the metal cladding
panel 52 is fixed to the outside of the indoor metal frame 51 by metal brackets, aerogel
thermal break strips 50 are installed between the indoor metal frame 51 and the stone or

the metal cladding panel 52 and the metal flashings 53. The aerogel thermal break strips
14
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50 are L-shape and the aerogel thermal break strips 50 are closely installed close to the
indoor metal frame 51. The two ends of the aerogel thermal break strips 50 are respectively
sealed by silicone sealant and the two adjacent aerogel thermal break strips 50 are sealed
by silicone sealant. Batt thermal insulation 54 is installed in the inner side of the metal

flashings 53.

In a seventh embodiment as shown in figure 7, the structure for blocking heat transfer
through the thermal bridge of the curtain wall building according to the present invention
comprises a curtain wall, an indoor metal frame 63, an outdoor metal frame 64 and a metal
component. The indoor metal frame 63 and the outdoor metal frame 64 are both aluminum
alloy frames. The curtain wall is visual curtain wall glass comprising outer visual curtain
wall glass 61 and inner visual curtain wall glass 62. The outdoor metal frame 64 is fixed to
the indoor metal frame 63 by a first and a second nylon thermal insulation block 65, 67.
The inner visual curtain wall glass 62 is fixed to the indoor metal frame 63 by structural
silicone sealant and the outer visual curtain wall glass 61 is fixed to the outdoor metal frame
64 and the indoor metal frame 63 by structural silicone sealant. The metal component is an
outer aluminum alloy decorative cover 66 and the outer aluminum alloy decorative cover
66 is clamped on the outdoor metal frame 64, the outer visual curtain wall glass 61 and the
inner visual curtain wall glass 62. A first acrogel thermal break strip 68 is installed between
the outdoor metal frame 64, the indoor metal frame 63, the first nylon thermal insulation
block 65 and the second nylon thermal insulation block 67, and a second aerogel thermal
break strip 69 is installed between the indoor metal frame 63, the second nylon thermal
insulation block 67, the outer aluminum alloy decorative cover 66 and the inner visual

curtain wall glass 62.

As shown in figure 8, the structure for blocking heat transfer through the thermal

bridge of the curtain wall building according to the present invention comprises a curtain

15
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wall, an outdoor aluminum alloy frame 91, an indoor aluminum alloy frame 92 and metal
components. The metal components comprise an indoor metal cladding panel 93, an
outdoor metal cladding panel 94 and a metal flashing 95. The curtain wall is visual curtain
wall glass 90 and the curtain wall glass 90 is fixed to the indoor aluminum alloy frame 92
by structural silicone sealant. The outdoor aluminum alloy frame 91 is fixed to the indoor
aluminum alloy frame 92 by nylon thermal break strips, the outdoor metal cladding panel
94 is V-shape, the outer ends of the outdoor metal cladding panel 94 are both fixedly fixed
to the outdoor aluminum alloy frame 91 by screw fasteners and the inner ends of the
outdoor metal cladding panel 94 are fixed to the metal flashing 95. A first integral aerogel
thermal break strip 96 made of an aerogel thermal insulation blanket is installed between
the outdoor metal cladding panel 94 and the metal flashing 95 and the first aerogel thermal
break strip 96 is V-shape. A second integral aerogel thermal break strip97 made of an
aerogel thermal insulation blanket is installed between the indoor aluminum alloy frame
92 and the outdoor aluminum alloy frame 91 and the second aerogel thermal break strip 97
is L-shape. The nylon thermal break strips are installed between one end of the second
aerogel thermal break strip 97 and the visual curtain wall glass 90, the nylon thermal break
strips are instailed between another end of the second aerogel thermal break strip 97 and
the indoor aluminum alloy frame 92 and batt thermal insulation 98 is installed between the

indoor metal cladding panel 93 and the metal flashing 95.

As shown in figure 9, a structure for blocking heat transfer through the thermal bridge
of the skylight comprises skylight glass 81, 81', metal window frames 82, 82', metal
window sashes 83, 83', a metal condensation water collection channel 84, a PVC thermal
break mat 85, a metal drainage gutter 86 and a steel beam 87. The skylight glass 81, 81'is
fixed to the metal window sashes 83, 83' by silicone sealant, the metal window frames 82,
82" and the metal condensation water collection channel 84 are respectively connected to

the steel beam 87 by screw fasteners and the PVC thermal break mat 85 is installed between

16
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the metal condensation water collection channel 84 and the metal window frames 82, 82'.
The metal drainage gutter 86 is concave. A concave and integral aerogel thermal break strip
88 made of an aerogel thermal insulation blanket is installed between the metal drainage
gutter 86 and the two metal window frames 82, 82" and the PVC thermal break mat 85. The
metal drainage gutter 86, the aerogel thermal break strip 88 and the metal window frames
82, 82' are connected by screw fasteners. Both ends of the aerogel thermal break strip 88
and the two metal window frames 82, 82' are sealed by silicone sealant. Opening push-
rods 831, 831" are hinged at the metal window sashes 83, 83'. Contacting sites of the metal
window sashesl83, 83'and the metal window frames 82. 82' are provided with gaskets, and
the metal window sashes 83, 83' can be opened together with the skylight glass 81, 81'

driven by the opening push-rods 831, 831"

The aerogel thermal break strip made of the aerogel thermal insulation blanket with
the thermal conductivity no greater than 0.021W/(m-K) is installed in limited spaces
between the outdoor metal cladding panel and the metal flashing as well as the outdoor
aluminum alloy frame and the indoor aluminum alloy frame, so that the thermal
performance of the curtain wall is substantially enhanced, it is sure that there is no
condensation problem in the interior of the curtain wall, and the comprehensive
construction cost of the curtain wall is decreased without changing the frame profiles of
the existing curtain wall design. The structure of the thermal break is simplified to be well
adapted to the L-shaped or V-shaped cross-section with the advantage that the aerogel
thermal insulation blanket is easy to assembly, and form an identical material, continuous
and integral thermal break design at the most exterior of the thermal insulation layer of the
curtain wall. Moreover, the thermal conductivity of the aerogel thermal insulation blanket
is lower than the thermal conductivity of air so that the aerogel thermal break strip made
of the aerogel thermal insulation blanket can effectively reduce the heat loss generated from

air convection. In addition, the aerogel thermal insulation blanket is made of the thermal
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break material with fire rated A-class combustion performance so that the fireproof and

fire-resistance performance of the curtain wall can be better ensured.

As shown in figures 10 and 11, a structure for blocking heat transfer through the
thermal bridge of a cantilevered beam of a canopy comprises a cantilevered canopy beam
11" and an exterior metal cladding panel 12, the exterior metal cladding panel 12' is
installed around the canopy beam 11’ and the exterior metal cladding panel 12'is fixed to
the canopy beam 11' by metal brackets. An aerogel thermal break strip 15' is installed
between the canopy beam 11' and the exterior metal cladding panel 12' and the aerogel
thermal break strip 15'is a continuous strip, made of an aerogel thermal insulation blanket
and wrapped over the external surface of the canopy beam 11'. The canopy beam 11'is
fixed to the main structure by brackets. The two adjacent exterior metal cladding panels 12'
are sealed by silicone sealant, the exterior metal cladding panel 12' and an upright curtain
wall frame 13" are sealed by silicone sealant, a metal flashing 14’ is installed between the
two upright curtain wall frames 13" and batt thermal insulation is installed in the inner side

of the metal flashing 14.

An aerogel thermal insulation blanket with the thermal conductivity no greater than
0.021W/(m-K)vis wrapped over the external surface of the canopy beam 11'in the limited
space, with full advantage of the characteristic of low thermal conductivity, the thermal
performance of the building is significantly improved and the risk of condensation problem
in the interior of the building is reduced. Moreover, since the thickness of the aerogel
thermal insulation blanket is only 6mm or 10mm, the cladding thickness of the metal
cladding panel is maximally reduced, the esthetic effect of the building is guaranteed and
the comprehensive construction cost of the curtain wall is simultaneity reduced. Because
the aerogel thermal insulation blanket is made of thermal break material with fire rated A-

class, the fireproof and fire-resistance performance of the building can be better ensured.
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As shown in figure 12, a structure for blocking heat transfer through a thermal bridge
of a window frame comprises a steel frame 21', an aluminum alloy window frame 24' and
window glass 25" mounted in the aluminum alloy window frame 24, as well as an indoor
and an outdoor metal decorative cover 22, 23'. An integral aerogel thermal break strip 26’
made of an aerogel thermal insulation blanket is fixed between the steel frame 21', the
indoor and the outdoor metal decorative cover 22', 23' and the aluminum alloy window

frame 24",

The aerogel thermal break strip 26' is made of a concave aerogel thermal insulation
blanket with the thermal conductivity no greater than 0.021W/(m-K) so that the thermal
performance of the curtain wall is substantially enhanced, it is sure that there is no
condensation problem in the interior of the curtain wall, and the comprehensive
construction cost of the curtain wall is decreased without changing the frame profiles of
the existing curtain wall design. In addition, the structure of the thermal break is simplified
to be well adapted to the concave cross-sectional shape with the advantage that the aerogel
thermal insulation blanket is easy to assembly, and form an identical material, continuous
and integral thermal break design. Since the aerogel thermal insulation blanket is made of
thermal break material with fire rated A-class, the fireproof and fire-resistance performance

of the curtain wall can be better ensured.

As shown in figure 13, a structure for blocking heat transfer through a thermal bridge
of a roof comprises a metal roof beam 72 with a rectangular vertical section, a metal
flashing 76 and indoor roof metal cladding panels 73, 73". Batt thermal insulation is filled
between the metal roof beam 72, the metal flashing 76 and the indoor roof metal cladding
panels 73, 73". The two adjacent indoor roof metal cladding panels 73, 73" are connected
together by metal clampers 77 and fixed to the metal roof beam 72 by screw fasteners. An

integral aerogel thermal break strip 75 made of an aerogel thermal insulation blanket is
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fixed between the metal roof beam 72 and the metal clampers 77, and the joint of the two

adjacent indoor roof metal cladding panels 73, 73'is sealed by silicone sealant.

While there have been described herein what are considered to be preferred and
exemplary embodiments of the present invention, other modifications of these
embodiments falling within the scope of the invention described herein shall be apparent

to those skilled in the art.

PRACTICAL APPLICABILITY

The structure for blocking heat transfer through the thermal bridge of the curtain wall
building according to the invention has simple structure, convenient construction
technology, great structural strength, excellent fireproof performance, low comprehensive
construction cost and substantially improved energy-saving effect of the curtain wall and

it is applicable to various curtain wall buildings.
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WHAT IS CLAIMED IS:

1. A structure for blocking heat transfer through a thermal bridge of a
curtain wall building comprising a curtain wall, an integral thermal break strip, an indoor
metal frame, and a metal component, wherein the integral thermal break strip made from
an aerogel thermal insulation blanket is located between the indoor metal frame and the
metal component, an outer side of the metal component contacts with air outside the curtain

wall, an inner side of the metal component contacts with the integral thermal break strip.

2. The structure for blocking heat transfer through the thermal bridge of the
curtain wall building according to claim 1, wherein the curtain wall is visual curtain wall
glass (10) and the visual curtain wall glass (10) is fixed to the indoor metal frame (13) by
metal pressing blocks (11) and gaskets (12), the binding sites of the indoor metal frame
(13) and the metal component (14) cooperating each other forms a channel, the integral
thermal break strip (15) between the indoor metal frame (13) and the metal component (14)
is concave and fixed to the indoor metal frame (13) by screw fasteners, and the joints of
the visual curtain wall glass (10) and the metal component (14) are sealed by silicone

sealant.

3. The structure for blocking heat transfer through the thermal bridge of the
curtain wall building according to claim 1, further comprising an outdoor metal frame,
wherein the curtain wall is visual curtain wall glass (30), the visual curtain wall glass (30)
is fixed to the indoor metal frame (31) by structural silicone sealant and double-sided tapes,
the metal component (32) is U-shaped, the outdoor metal frame (33) is fixed to the indoor
metal frame (31) by nylon thermal break strips (36) and the U-shaped metal component
(32) is fixed to the indoor metal frame (31) by metal fasteners, gaskets (34) are installed

between the outdoor metal frame (33) and the metal component (32) and the integral
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thermal break strip (35) between the indoor metal frame (31) and the metal component (32)

is closely fixed to the U-shaped inner side of the metal component (32).

4. The structure for blocking heat transfer through the thermal bridge of the
curtain wall building according to claim 1, wherein the metal component comprises a metal
sub-frame (43), a metal edge protector (44), an outer metal cladding panel (45) and an inner
metal cladding panel (46), the outside of the indoor metal frame (40) is fixed with the metal
sub-frame (43) and the metal edge protector (44) by screw fasteners, the curtain wall
comprises spandrel curtain wall glass (41) in an upper level and visual curtain wall glass
(42) in a lower level, the spandrel curtain wall glass (41) is fixed to the metal sub-frame
(43) by structural silicone sealant and the visual curtain wall glass (42) is fixed to the indoor
metal frame (40) by structural silicone sealant, the outer metal cladding panel (45) and the
inner metal cladding panel (46) are installed from the outside to the inside the two metal
cladding panels are both installed in the inner side of the spandrel curtain wall glass (41)
and batt thermal insulation (48) is installed between the two metal cladding panels (45, 46),
the inner metal cladding panel (45) and the outer metal cladding panel (46) are both fixed
to the indoor metal frame (40), the outer metal cladding panel (45) is L-shape, the integral
thermal break strip (47) installed between the indoor metal frame (40) and the metal sub-
frame (43), the metal edge protector (44) and the outer metal cladding panel (45) is also L-
shape, the metal edge protector (44) and the spandrel curtain wall glass (41) as well as the
metal edge protector (44) and the visual curtain wall glass (42) are both sealed by silicone

sealant.

5. The structure for blocking heat transfer through the thermal bridge of the
curtain wall building according to claim 1, wherein the metal component comprises a metal
sub-frame (43'), a metal edge protector (44"), an outer metal cladding panel (45') and an

inner metal cladding panel (46'), the outside of the indoor metal frame (40" is fixed with

22

CA 2951367 2019-05-08



CWCAS-428

the metal sub-frame (43") and the metal edge protector (44') by screw fasteners, the curtain
wall comprises spandrel curtain wall glass (41") in an upper level and visual curtain wall
glass (42') in a lower level, the spandrel curtain wall glass (41') is fixed to the metal sub-
frame (43") by structural silicone sealant and the visual curtain wall glass (42') is fixed to
the indoor metal frame (40") by structural silicone sealant, the two metal cladding panels
(45’, 46") are installed from the outside to the inside and the two metal cladding panels (45°,
46’) are both installed in the inner side of the spandrel curtain wall glass (41'), the inner
metal cladding panel (46') and the outer metal cladding panel (45') are both fixed to the
indoor metal frame (40"), the outer metal cladding panel (45') is L-shape and the integral
thermal break strip (49") installed between the indoor metal frame(40') and the metal sub-
frame (43') and the outer metal cladding panel (45°) is flat and straight, and the metal edge
protector (44') and the spandrel curtain wall glass (41') as well as the metal edge protector

(44') and the visual curtain wall glass (42') are both sealed by silicone sealant.

6. The structure for blocking heat transfer through the thermal bridge of the
curtain wall building according to claim 1, wherein the curtain wall is stone or metal
cladding panel (52), the metal components are metal flashings (53), the integral thermal
break strip comprises a first aerogel thermal break strip and a second aerogel thermal break
strip, the first thermal aerogel break strip is installed between the indoor metal frame (51)
and the stone or the metal cladding panel (52), the second thermal aerogel break strip is
installed between the indoor metal frame (51) and the metal flashings (53), the first and
second aerogel thermal break strips are L-shape and the first and second aerogel thermal
break strips are closcly installed close to the indoor metal frame (51), the stone or the metal
cladding panel (52) is fixed to the indoor metal frame (51) by metal brackets, the two ends
of the first and second aerogel thermal break strips are respectively sealed by silicone

sealant, the first and second aerogel thermal break strips are adjacent and sealed by silicone
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sealant, and batt thermal insulation (54) is installed in the inner side of the metal flashings

(53).

7. A structure for blocking heat transfer through a thermal bridge of a
building, wherein the structure comprises a curtain wall, an integral thermal break strip,
and an indoor metal frame, wherein the integral thermal break strip made from an aerogel
thermal insulation blanket is located between the indoor metal frame and the curtain wall,
an outer side of the curtain wall contacts with air outside the curtain wall, an inner side of

the curtain wall contacts with the integral thermal break strip.

8. The structure for blocking heat transfer through the thermal bridge of the
curtain wall building according to claim 7, wherein the curtain wall is a metal cladding
panel (21), batt thermal insulation (22) is installed in the inner side of the metal cladding
panel (21), the binding sites of the metal cladding panel (21) and the indoor metal frame
(23) cooperating each other form a L-shape, the integral thermal break strip fixed at the
binding sites of the metal cladding panel (21) and the indoor metal frame (23) by screw
fasteners is also L-shape, and the joints of the adjacent metal cladding panels (21) are sealed

by silicone sealant.

9. A structure for blocking heat transfer through a thermal bridge of a
building, wherein the structure comprises a curtain wall, an integral thermal break strip, an
indoor metal frame, an outdoor metal frame and a metal component, wherein the integral
thermal break strip made from an aerogel thermal insulation blanket is located between the
indoor metal frame and the outdoor metal frame, an outer side of the outdoor metal frame
contacts with air outside the curtain wall, an inner side of the outdoor metal frame contacts

with the integral thermal break strip.
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10.  The structure for blocking heat transfer through the thermal bridge of the
curtain wall building according to claim 9, wherein the curtain wall is visual curtain wall
glass comprising outer visual curtain wall glass (61) and inner visual curtain wall glass
(62), the outdoor metal frame (64) is connected to the indoor metal frame (63) by a first
and a second nylon thermal break block (65, 67), the inner visual curtain wall glass (62) is
fixed to the indoor metal frame (63) by structural silicone sealant, the outer visual curtain
wall glass (61) is fixed to the outdoor metal frame (64) and the indoor metal frame (63) by
structural silicone sealant, the metal component is an outer decorative cover (66) and the
outer decorative cover (66) is clamped on the outdoor metal frame (64), the outer visual
curtain wall glass (61) and the inner visual curtain wall glass (62), the integral thermal
break strip comprises a first aerogel thermal break strip (68) and a second acrogel thermal
break strip (69). the first acrogel thermal break strip (68) is installed between the outdoor
metal frame (64), the indoor metal frame (63), the first nylon thermal break block (65) and
the second nylon thermal break block (67). the second aerogel thermal break strip (69) is
installed between the indoor metal frame (63), the second nylon thermal break block (67),

the outer decorative cover (66) and the inner visual curtain wall glass (62).

11.  The structure for blocking heat transfer through the thermal bridge of the
curtain wall building according to claim 9, wherein the curtain wall is visual curtain wall
glass (90), the metal components comprise an indoor metal cladding panel (93), outdoor
metal cladding panel (94) and a metal flashing (95), the curtain wall glass (90) is fixed to
the indoor metal frame (92) by structural silicone sealant, the outdoor metal frame (91) is
fixed to the indoor metal frame (92) by nylon thermal break strips, the outdoor metal
cladding panel (94) is V-shape, the outer ends of the outdoor metal cladding panel (94) are
both fixed to the outdoor metal frame (91) by screw fasteners respectively, the inner ends
of the outdoor metal cladding panel (94) are fixed to the metal flashing (95), the metal

flashing (95) is mechanically fixed to the indoor metal frame (92), the indoor metal
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cladding panel (93) is connected to the metal flashing (95) by screw fasteners, the integral
thermal break strip comprises a first acrogel thermal break strip (96) and a second aerogel
thermal break strip (97), the first aerogel thermal break strip (96) is installed between the
outdoor metal cladding panel (94) and the metal flashing (95) and the first aerogel thermal
break strip (96) is V-shape, the second aerogel thermal break strip (97) is installed between
the indoor aluminum alloy frame (92) and the outdoor aluminum alloy frame (91) and the
second thermal break strip (97) is L-shape, nylon thermal break strips are installed between
one end of the second aerogel thermal break strip (97) and the visual curtain wall glass
(90), nylon thermal break strips are installed between another end of the second aerogel
thermal break strip (97) and the indoor aluminum alloy frame (92) and batt thermal
insulation (98) is installed between the indoor metal cladding panel (93) and the metal

flashing (95).
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