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O building exterior. The support member extends less than an entire length thereof and reduces loss of thermal energy from a building
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METHOD AND SYSTEM FOR INSULATING STRUCTURAL BUILDING
COMPONENTS

[0001]

BACKGROUND

Field of the Invention

[0002] The present application relates generally to structural building components
and more particularly, but not by way of limitation, to methods and systems for thermal

insulation of structural building members to reduce heat transfer.

History of the Related Art

[0003] The trend of increasing prices for natural gas, electricity, and other heating
fuels have made energy efficiency a high-profile issue. In buildings, thermal energy may be
lost to the atmosphere through, for example, radiation, convection, or conduction. Radiation
is the transfer of thermal energy through electromagnetic waves. Convection takes place as a
result of molecular movement, known as currents or convective looping, within fluids. A
common mode of convection occlirs as a result of an inverse relationship between a fluid's
density and temperature. Typically, such type of convection is also referred to as ™natural” or
"free” convection where heating of a fluid results in a decrease in the fluid's density. Denser
portions of the fluid fall while less dense portions of the fluid rise thereby resulting in bulk
fluid movement. A common example of natural convection is a pot of boiling water in which
hot (and less dense) water at a bottom of the pot rises in plumes and cooler (more dense)
water near the top of the pot sinks. The primary means of thermal energy loss across an un-

insulated air-filled space is natural convection.

[0004] Conduction is the transfer of thermal energy between regions of matter
due to a temperature gradient. Heat is transferred by conduction when adjacent atoms vibrate

against one another. Conduction is the most significant form of heat transfer within a solid or
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between solid objects in thermal contact. Conduction is more pronounced in solids due to a
network of relatively fixed spatial relationships between atoms. Thus, conductivity tends to vary
with density. Metals such as, for example, copper and aluminum, are typically the best

conductors of thermal energy.

[0005]  Thermal efficiency of building components are often expressed in terms of
thermal resistance ("R-value") and thermal transmission ("U-factor"). R-value is a measurement
of thermal conductivity and measures a product's resistance to heat loss. In common usage, R-
value is used to rate building materials such as, for example, insulation, walls, ceilings, and roofs
that generally do not transfer significant amounts of heat by convection or radiation. A product

with a higher R-value is considered more energy efficient.

[0006] Of particular concern in buildings are windows and doors. In particular,
windows come in contact with the environment in ways that walls and solid insulation do not.
As aresult, windows arc strongly affected by convection as well as radiation. For this reason, U-
factor is commonly uscd as a measurc of cnergy cfficiency of windows. For cxample, U-factor
measures a rate of total heat transfer through a product such as, for example, a window or a door
(including heat transfer by convection and radiation). A product with a lower U-factor is
considered more energy efficient. In recent years, federal, state, and municipal building codes

often specify minimum R-values and maximum U-factors for building components.

SUMMARY

[0007] The present application relates generally to structural building components
and more particularly, but not by way of limitation, to methods and systems for thermal
insulation of structural building members to reduce heat transfer. In one aspect, the present
invention relates to a structural assembly including a first frame member hingedly coupled to a
second frame member. A support member extends outwardly from the first frame member. At
least one glazing panel is disposed above the support member. A thermal clip is coupled to the
support member. The thermal clip insulates the support member from a building exterior. The
support member extends less than an entire length thereof and reduces loss of thermal energy

from a building interior to the building exterior via the support member.
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[0008] In another aspect, the present invention relates to a method for improving
thermal performance of a structural assembly. The method includes forming a first frame
member and coupling the first frame member to a second frame member. The method further
includes forming a support member extending outwardly from the first frame member and
disposing at least one glazing panel above the support member such that the support member
extends less than an entire length thercof. The method further includes coupling the support
member to a thermal clip. The thermal clip reduces loss of thermal energy to a building exterior

via the support member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] For a more complete understanding of the present invention and for further
objects and advantages thereof, reference may now be had to the following description taken in

conjunction with the accompanying drawings in which:
[00010] FIGURE 1 is a cross-sectional view of a prior-art structural assembly;

[00011] FIGURE 2 is a cross-sectional view of a structural assembly according to an

exemplary embodiment;

[00012] FIGURES 3A-3D arc cross-sectional views of various ecmbodiments of a

thermal clip;

[00013] FIGURE 4 is a cross-sectional view of a structural assembly illustrating use of
the thermal clip of FIGURE 3B in a triple-glazed application according to an exemplary

embodiment;

[00014] FIGURE 5A is an isometric view of a structural assembly illustrating use of
the thermal clip of FIGURE 3B in a double-glazed application according to an exemplary

embodiment;

[00015] FIGURE 5B is a cross-sectional view of the structural assembly of FIGURE

5A according to an exemplary embodiment; and

[00016] FIGURE 6 is a flow diagram illustrating a process for improving thermal

3
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performance of the structural assembly of FIGURE 2 according to an exemplary embodiment.

DETAILED DESCRIPTION

[00017] Various embodiments of the present invention will now be described more
fully with reference to the accompanying drawings. The invention may, however, be embodied
in many different forms and should not be construed as limited to the embodiments set forth

herein.

[00018] FIGURE 1 is cross-sectional view of a prior-art structural assembly 100. The
structural assembly 100 includes a first frame member 102 coupled to a second frame member
104. The first frame member 102 is typically hingedly coupled to the second frame member
104; however, other forms of connection may be utilized depending on design requirements. A
support member 103 extends outwardly from the first frame member 102. A plurality of glazing
panels 108(1)-(3) are disposed above the support member 103. An insulator 106 is attached to
an end of the support member 103. In a typical embodiment, the insulator 106 is constructed at
least in part of a non-thermally-conductive material. As shown in FIGURE 1, the support

member 103 extends substantially entirely underneath the plurality of glazing panels 108(1)-(3).

[00019]  During operation, the structural assembly 100 is disposed between a building
exterior 110, at a first temperature (1), and a building interior 112, at a second temperature (t;).
In applications where the first temperature (t;) is substantially lower than the second temperature
(t2), such as for, example, 70 degrees Fahrenheit or more, thermal energy is conducted from
warmer portions of the structural assembly 100 near the building interior 112 to cooler portions
of the structural assembly 100 near the building exterior 110. Such conduction results in loss of
thermal energy to the building exterior via the support member 103. By way of example, a

temperature of the structural assembly 100 at point 114 is shown to be 41.7 degrees Fahrenheit.

[00020] FIGURE 2 is a cross-sectional view of a structural assembly 200 according to
an exemplary embodiment. The structural assembly 200 includes a first frame member 202
coupled to a second frame member 204. In a typical embodiment, the first frame member 202 is
hingedly coupled to the second frame member 204; however, in other embodiments, other forms

of connection may be utilized depending on design requirements. A support member 203
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extends outwardly from the first frame member 202. In the embodiment shown in FIGURE 2,
the first frame member 202 and the support member 203 are separate elements; however, in other
embodiments, structural assemblies utilizing principles of the invention may include a support
member and a first frame member that are unitary. A plurality of glazing panels 208(1)-(3) are
disposed above the support member 203. As shown in FIGURE 2, the support member 203
extends less than an entire length underneath the plurality of glazing panels 208(1)-(3). Ina
typical embodiment, the plurality of glazing panels 208(1)-(3) are, for example, structural glass,
however, in other embodiments, the plurality of glazing panels 208(1)-(3) may be granite, slate,
or other material as dictated by design requirements. A thermal clip 206 is coupled to an end of
the support member 203. In a typical embodiment, the thermal clip 206 is constructed from a
non-thermally-conductive material such as, for example, plastic, rubber, fiberglass, or other
appropriate material as dictated by design requirements. The thermal clip at 206 has an air gap
209 formed therein. The air gap 209 insulates the support member 203 from a building exterior
207 and reduces loss of thermal energy to the building exterior 207 via the support member 203.
In contrast to FIGURE 1, the temperature of the structural assembly 200 at point 214 is shown by
way of example to be 49.4 degrees Fahrenheit. Thus, use of the thermal clip 206 improves

thermal performance of the structural assembly 200.

[00021] FIGURE 3A is a cross-sectional view of the thermal clip 206 according to an
exemplary embodiment. The thermal clip 206 includes a top member 302, a bottom member
304, an outer cross member 306, and an inner cross member 308. The air gap 209 is defined by
the top member 302, the bottom member 304, the outer cross member 306, and the inner cross
member 308. The air gap 209 insulates the support member 203 from a building exterior 207
and reduces loss of thermal energy to the building exterior 207 via the support member 203.
Weather stripping 310 is disposed below the thermal clip 206 and operatively coupled to the
bottom member 304. In a typical embodiment, the weather stripping 310 is constructed from, for
example, a flexible material such as, for example, soft plastic. In a typical embodiment, the
weather stripping 310 is co-cxtruded with the thermal clip 206 and prevents infiltration of fluid
such as, for example, water into an arca underncath the support member 203 (shown in FIGURE

2). In other embodiments, the thermal clip 206 is solid and the air gap 209 is omitted.
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[00022] FIGURE 3B is a cross-sectional view of a thermal clip 350 according to an
exemplary embodiment. The thermal clip 350 includes a top member 352, a bottom member
354, an outer cross member 356, and an inner cross member 358. An air gap 359 is defined by
the top member 352, the bottom member 354, the outer cross member 356, and the inner cross
member 358. The air gap 359 insulates the support member 203 from a building exterior 207
and reduces loss of thermal energy to the building exterior 207 via the support member 203. A
slot 360 is formed in the bottom member 354. Weather stripping 362 is inserted into the slot
360. In a typical embodiment, the weather stripping 362 prevents infiltration of fluid such as, for
example, water into an area underneath the support member 203 (shown in FIGURE 2). In other

embodiments, the thermal clip 350 is solid and the air gap 359 is omitted.

[00023] FIGURE 3C is a cross-sectional view of a thermal clip 370 according to an
exemplary embodiment. The thermal clip 370 includes a top member 372, a bottom member
374, an outer cross member 376, and an inner cross member 378. An air gap 380 is defined by
the top member 372, the bottom member 374, the outer cross member 376, and the inner cross
member 378. The air gap 380 insulates the support member 203 from a building exterior 207
and reduces loss of thermal energy to the building exterior 207 via the support member 203. In
other embodiments, the thermal clip 370 is solid and the air gap 380 is omitted. A receptor 382
is formed in an end of the thermal clip 370 and is defined by the top member 372 and the bottom
member 374. An edge protector 384 is inserted into the receptor 382. The edge protector 384
extends generally perpendicular upwardly from the top member 372. In a typical embodiment,
the edge protector 384 protects the plurality of glazing panels 208(1)-(3) (shown in FIGURE 2)
disposed above the thermal clip 370. In various embodiments, the edge protector 384 also
functions as a gasket seal between the first frame member 202 and the second frame member 204

when the first frame member is in the closed position.

[00024] FIGURE 3D is a cross-sectional view of a thermal clip 390 according to an
exemplary embodiment. The thermal clip 390 includes a top member 392, a bottom member
394, an outer cross member 396, and an inner cross member 398. An air gap 391 is defined by
the top member 392, the bottom member 394, the outer cross member 396, and the inner cross

member 398. The air gap 391 insulates the support member 203 from a building exterior 207
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and reduces loss of thermal energy to the building exterior 207 via the support member 203. In
other embodiments, the thermal clip 390 is solid and the air gap 391 is omitted. A slot 393 is
formed in the bottom member 394. Weather stripping 395 is inserted into the slot 393. In a
typical embodiment, the weather stripping 395 prevents infiltration of fluid such as, for example,
water into an area underneath the support member 203 (shown in FIGURE 2). An edge protector
397 extends upwardly from the top member 392 in a generally perpendicular fashion. In a
typical embodiment, the edge protector 397 is constructed from, for example, a soft plastic. Ina
typical embodiment, the edge protector 397 is co-extruded with the thermal clip 390. In other
embodiments, structural assemblies utilizing principles of the invention may include thermal

clips having any combination of the features described in FIGURES 3A-3D.

[00025] FIGURE 4 is a cross-sectional view of a structural assembly 400 illustrating
the thermal clip 350 according to an exemplary embodiment. The structural assembly 400 is
similar to the structural assembly 200 discussed above in FIGURE 2. The structural assembly
400 includes a first frame member 402 coupled to a second frame member 404. In a typical
embodiment, the first frame member 402 is hingedly coupled to the second frame member 404;
however, in other embodiments, other forms of connection may be utilized depending on design
requirements. A support member 403 extends outwardly from the first frame member 402. In
the embodiment shown in FIGURE 4, the first frame member 402 and the support member 403
are separate elements; however, in other embodiments, structural assemblies utilizing principles
of the invention may include a support member and a first frame member that are unitary. A
plurality of glazing panels 408(1)-(3) are disposed above the support member 403. As shown in
FIGURE 4, the support member 403 extends less than an entire length under the plurality of
glazing panels 408(1)-(3). The embodiment shown in FIGURE 4 illustrates three glazing panels
408(1)-(3); however, in other embodiments structural assemblies utilizing principles of the
invention may include a different number of glazing panels. The thermal clip 350 is coupled to
an end of the support member 403. In a typical embodiment, the thermal clip 350 is constructed,
at least in part, of a non-thermally-conductive material. The weather stripping 362 is inscrted
into the slot 360 formed on the bottom member 354 of the thermal clip 350. In a typical
embodiment, the weather stripping 362 prevents infiltration of fluid under the support member

403. The air gap 359 present in the thermal clip 350 insulates the support member 403 from a
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building exterior 412 and reduces loss of thermal energy to the building exterior 412 via the

support member 403.

[00026] FIGURE 5A is an isometric view of a structural assembly 500 illustrating use
of the thermal clip 350 in a double-glazed application. FIGURE 5B is a cross-sectional view of
the structural assembly of FIGURE 5A. The structural assembly 500 includes a first frame
member 502 coupled to a second frame member 504. In a typical embodiment, the first frame
member 502 is hingedly coupled to the second frame member 504; however, in other
embodiments, other forms of connection may be utilized depending on design requirements. A
support member 503 extends outwardly from the first frame member 502. In the embodiment
shown in FIGURE 3, the first frame member 502 and the support member 503 are separate
elements; however, in other embodiments, structural assemblies utilizing principles of the
invention may include a support member and a first frame member that arc unitary. A plurality
of glazing pancls 508(1)-(2) arc disposcd above the support member 503. As shown in
FIGURE 5, the support member 503 extends less than an entire length under the plurality of
glazing panels 508(1)-(2). The embodiment shown in FIGURE 5 illustrates two glazing panels
508(1)-(2); however, in other embodiments structural assemblies utilizing principles of the
invention may include a different number of glazing panels. The thermal clip 350 is coupled to
an end of the support member 503. The weather stripping 362 is inserted into the slot 360
formed on the bottom member 354 of the thermal clip 350. In a typical embodiment, the weather
stripping 362 prevents infiltration of fluid under the support member 503. The air gap 359
insulates the support member 503 from a building exterior 512 and reduces loss of thermal

energy to the building exterior 512 via the support member 503.

[00027] FIGURE 6 is a flow diagram illustrating a process for improving thermal
performance of a structural assembly. A process 600 begins a step 602. At step 604 a first frame
member 202 is formed and coupled to a second frame member 204. At step 606 a support
member 203 is formed that extends outwardly from the first frame member 202. At step 608, a
plurality of glazing panels 208(1)-(3) are disposed above the support member 203. At step 610,
the support member 203 is coupled to a thermal clip 206. The thermal clip 206 has an air gap
209 formed therein. Although step 608 is described herein as preceding step 610, in other
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embodiments, step 610 may precede step 608 depending on design requirements. At step 612,
the air gap 209 present in the thermal clip 206 insulates the support member from the building
exterior 207 and reduces loss of thermal energy to the building exterior 207 via the support
member 203. The process 600 ends at step 614. Although FIGURE 6 is described with
reference to the structural assembly 200, one skilled in the art will recognize that the process 600
described in FIGURE 6 could be utilized with the structural assembly 400, the structural
assembly 500, or any other embodiment not specifically illustrated herein. Furthermore, while
FIGURE 6 is described with reference to the thermal clip 206, one skilled in the art will
recognize that the process 600 illustrated in FIGURE 6 could utilize the thermal clip 350, the
thermal clip 370, and the thermal clip 390.

[00028]  Although various embodiments of the method and system of the present
invention have been illustrated in the accompanying Drawings and described in the foregoing
Spccification, it will be understood that the invention is not limited to the embodiments
disclosed, but is capable of numerous rearrangements, modifications, and substitutions without
departing from the spirit and scope of the invention as set forth herein. It is intended that the

Specification and examples be considered as illustrative only.



What is claimed is:

1. A structural assembly comprising:

a first frame member hingedly coupled to a second frame member;

a support member extending outwardly from the first frame member;

at least one glazing panel disposed above the support member;

a thermal clip coupled to the support member and extending outwardly from the
support member, the thermal clip insulating the support member from a building exterior, the
thermal clip comprising:

a top member;

a bottom member;

an outer cross member coupling the top member to the bottom member;

an inner cross member coupling the top member to the bottom member; and

an air gap defined by the top member, the bottom member, the outer cross member,
and the inner cross member; and

wherein the support member does not extend entirely underneath the at least one
glazing panel and reduces loss of thermal energy from a building interior to the building

exterior.

2. The structural assembly of claim 1, comprising a weather strip extending

outwardly from the thermal clip.

3. The structural assembly of claim 2, wherein the weather strip is co-extruded with

the thermal clip.

4. The structural assembly of claim 2, wherein the weather strip is received into a

slot formed in the thermal clip.

5. The structural assembly of claim 1, comprising an edge protector extending

outwardly from the thermal clip.

6. The structural assembly of claim 5, wherein the edge protector is received into a
receptor formed in the thermal clip, the receptor being defined by the top member and the

bottom member.

10
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7. The structural assembly of claim 5, wherein the edge protector extends generally

upwardly from the top member and protects the at least one glazing panel.

8. The structural assembly of claim 5, wherein the edge protector is co-extruded with

the thermal clip.

9. The structural assembly of claim 5, wherein the edge protector seals a space

between the first frame member and the at least one glazing panel.

10. A method for improving thermal performance of a structural assembly, the
method comprising:

forming a first frame member;

coupling the first frame member to a second frame member;

forming a support member extending outwardly from the tirst frame member;

disposing at least one glazing panel above the support member; and

coupling the support member to a thermal clip, the thermal clip comprising:

a top member;

a bottom member;

an outer cross member coupling the top member and the bottom member;

an inner cross member coupling the top member and the bottom member; and

wherein the thermal clip reduces loss of thermal energy to a building exterior via the

support member.

11. The method of claim 10, comprising forming an air gap within the thermal clip.

12. The method of claim 11, wherein the air gap isolates the support member from the

building exterior.

13. The method of claim 10, comprising inserting a weather strip into a slot formed on

the thermal clip.

4. The method of claim [0, comprising co-extruding a weather strip with the thermal

clip.
15. The method of claim 10, comprising inserting an edge protector into a slot formed

11
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on the thermal clip.

16. The method of claim 10, comprising co-extruding an edge protector with the

thermal clip.

17. The method of claim 10, comprising sealing a space between the first frame

member and the at least one glazing panel via an edge protector.

18. The method of claim 10, wherein the thermal clip is constructed of a thermally

non-conductive material.

19. The method of claim 10, wherein the first frame member is hingedly coupled to

the second frame member.

CA 2874594 2019-06-05
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