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Introduction

Appendix B contains the catalogue of thermal performance data sheets for all the details available for this
guide. The thermal performance information includes U-values, transmittance values and condensation
indices. Appendix B consists of a Visual Summary of the details, followed by the Catalogue with full thermal
information for each detail.

Catalogue Index
Window Wall
Conventional Curtain Wall
Unitized Curtain Wall
High Performance Curtain Wall
Steel Framed Walls
Mass Walls
Wood Frame Construction

Balconies and Doors

© @ N o g AW N =

Roofs

Each thermal data sheet, along with its matching material data sheet, is meant to be standalone. For instance,
Detail 5.2.5 is a balcony slab detail for a steel stud assembly given in Detail 5.1.7. The thermal data sheet for
Detail 5.2.5 contains the thermal information for both the slab detail, and the clear field steel stud assembly, so
the thermal data sheet for 5.1.7. is not needed to evaluate the performance of the slab detail. Additionally,
some assemblies contain more than one interface detail, so while they are arranged by major detail type (slab,
then parapet etc), there may be other interface details contained within it. Each thermal data sheet contains the
thermal performance values for all interface details contained within that assembly detail. Note that some clear
field assemblies do not have their own individual thermal data sheet and may be included within other thermal
data sheets. For instance, there is no separate clear field data sheet for an interior insulated concrete wall,
however there is clear field data available for that wall within the slab interface detail 6.2.2.

Visual Summary

The visual results summary provides a quick reference for details with key thermal performance information.
The summary is arranged by transmittance type (ie: clear field details, slab details, parapets etc). Each
summary gives a basic description of the detail, along with a closeup image of the detail. This is followed by
the Detail index number in the catalogue. For clear field assemblies, the clear field U-value is given for upto 3
levels of insulation (if available). For linear and point transmittances, the most conservative value (largest) of
the transmittances are provided. Finally, for the interface details, a performance category, from poor to
excellent, based on the ranges given in section 1.3.2.

Table B.1: Visual Summary Example for Clear Field Assemblies

Thermal Transmittance

Description of Detail (Thermal Anomaly) (CCIETERTD || WEl As'sel.'nbly Detailed Description Reference i n " 5
Type Description Insulation (Btu / hr ft* F| W/ m*K
R-5 0.157 0.89
2 Exterior Insulated Exterior Insulated Steel Frame R-10 0.120 0.68
o Steel Framed Steel Stud Assembly with Vertical Z-Girts 513 R-15 0.103 0.59
N Supporting Metal Cladding R-20 0.091 052
R-25 0.084 0.48
Table B.2: Visual Summary Example for Linear Interface Assembly
q Linear Transmittance
e . Construction Wall Assembl . o
Description of Detail (Thermal Anomaly) SN Detailed Description Reference Btu / hr ft Category
Type Description E W/ mK
b Exposed Concrete Floor with an
] Interior and Exterior |  Interior and Exterior Insulated Steel Stud
s SteelFramed | |nsulated Steel Stud| Wall Assembly with Vertical Z-Girts 528 0665 1151
w Supporting Stucco Cladding
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Modelling Assumptions

» Exterior surfaces and air spaces include convection, conduction and radiation heat exchange.

 The models were evaluated at non-dimensionalized temperatures, where 0 is the exterior temperature
and 1 is the interior. This was done to allow the results to be applicable to any temperature difference.
See condensation indices below for more information.

» The model was analyzed at steady state, so thermal mass is not taken into account within assembly U-
values.

» Air leakage was not taken into account. It was assumed materials were well fit together

» Contact resistances between materials were used

Additional modeling parameters and assumptions can be found in Section 5 of ASHRAE 1365-RP.

Thermal Data Sheets

Each thermal data sheet contains several pieces of information. An example thermal data sheet is shown
below with a description for each section following.

1) Detail Name
Each detail is named based on position within the catalogue
index. The first number 1.x.x indicates the construction type
according to the main index (ie 1 is Window-Wall, 5 is Steel
Framed, 7 is Wood Framed etc). The second number x.1.
indicates detail group (ie. 1 is clear field values, 2 may be all
slabs and 3 may be all parapets). The last number 1. is
simply the order in which the detail appears within that
grouping (ie slab detail 1, slab detail 2 etc).

2) Detail Description
A basic description is included that denotes the construction
system or type, along with additional detail identifiers such
as limited dimension information, transmittance type and
insulation locations

3) Thermal Image
An isometric thermal image from the interior and from the
exterior is provided, along with a non-dimensionalized
temperature scale and key locations for temperature
indices, see condensation indices below. While
temperatures could be read off these images, they are
meant to give a general look at where the areas of high heat
flow are.

4) Thermal Performance Legend
A thermal performance legend is provided denoting terms
and subscripts for the thermal values that follow.

B.iii
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5) Thermal Values
The thermal data sheets contain several types of thermal performance indicators. If one or more assemblies are present
on a detail, there will typically be multiple tables present, one for each assembly and one for the averaged values for all
the assemblies combined. For clear field thermal data sheets, they typically have all the information contained within one
table, however for curtain wall and window wall assembly clear field thermal data sheets; they also include the glazing
data. In these instances, the spandrel clear field value and glazing values are in two separate tables, along with a
combined assembly that is an average of the glazing and spandrel combined.

For interface detail thermal data sheets, each type of interface detail present in a single assembly has their own table,
along with a separate table for the clear field values. There may be multiple ways the clear field values are presented. If
there is only one clear field assembly, all values for the detail are given in a single table and the clear field values are
presented as U, and Ro. If there are multiple clear field assemblies or multiple interface transmittances in a single detail,
the clear field values for each clear field assembly will be presented in a “Base Assembly” table. This is usually the case
when there are glazing assemblies involved.

The thermal values provided in these tables are as follows:

» Insulation 1D R-value is the value of insulation if it is varied within the model. This is typically the exterior
insulation or backpan insulation amount.

* Ripis the combined thermal resistance of all the materials in a clear field assembly. This is the value of the
assembly if there were absolutely no thermal bridging.

* Roand Us is the clear field thermal resistance and transmittance when there is only one base clear field assembly.

* Rxand Ux is the thermal resistance and transmittance for base assembly “X” when there are multiple clear field
assemblies. Be aware of the subscripts given in the Thermal Performance legend. The subscript may not always
represent a clear field assembly value.

*  Ucenterof glass and Ug are the thermal transmittances through the 1D center of glass and the overall glazing
assembly respectively.

« R and U are modeled assembly thermal resistance and transmittance that include the effects of interface details
for the specific size of the modeled assembly. There may be additional subscripts if the assembly contains
multiple interface details, please be aware of the subscript labels given in the Thermal Performance Legend. This
is important for details with glazing, such as window wall and curtain wall. The thermal values for the combined
assembly with spandrel and glazing may be wanted, however as glazing can be dealt with separately, most
designers will only want the information on the spandrel, therefore the spandrel only values with the slab are
given separately.

» Wis the linear transmittance value. There may be additional subscripts if there are multiple interface details within
one assembly

« Xis the point transmittance value. There may be additional subscripts if there are multiple interface details within
one assembly

* Tixis the condensation indice for location x

6) Condensation Indices
The thermal data sheets also provide surface temperatures of assembly components that could be exposed to interior air
to help locate potential areas of risk for condensation. In order to be applicable for any climate (varying indoor and outdoor
temperatures), the temperatures are non-dimensionalized into a temperature index, Ti, as shown below

Tsurface - Toutside

T, =
' Tinside - Toutside

The index is the ratio of the surface temperature relative to the interior and exterior temperatures. The temperature index
has a value between 0 and 1, where 0 is the exterior temperature and 1 is the interior temperature. If Ti is known, the
above equation can be rearranged for Tsurface. Note that these not meant as absolute temperatures and are only given as
guidance on potential regions of condensation. There are many factors that can affect the formation of condensation that
are not included in the modeling. For more discussion, see section 5.3 of ASHRAE 1365-RP.
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7) At-Ground Transitions
Some details contain at-grade transitions. The W-value can be used like any other linear transmittance; however it is
calculated differently. Heat flow at slab on grade transitions is calculated by L-value based on ISO 10211: 2007. The L-
value is simply the overall heat flow of the slab on grade per unit length of the slab perimeter. It is based on the
assumption that the overall steady state heat flow though slab on grade is dominated by the perimeter, similar to F-factors
referenced in ASHRAE 90.1.

Wall and floor junctions with slab on grade are still characterized by linear transmittance. The linear transmittance at wall
to floor junctions are calculated by subtracting the L-value of the overall assembly by the L-value of the slab and thermal
transmittance of the clear wall per unit width as shown by the equation below:

W= Lopg-Lap - Uow™Hy

Where:

WY = Linear transmittance of wall/ slab on grade transition

L2pr = Heat flow of overall assembly per unit length of slab perimeter
L2p = Heat flow of slab on edge per unit length of slab perimeter

Uow = U-value of the clear wall

Hw = Height of the clear wall in the overall modeled assembly

8) PDF Version
With the PDF version of the catalogue, each entry in the catalogue index is linked to each construction section. Within
each section, there is an additional index for the details, which are also linked directly to each detail thermal sheet. To
return to the index, simply click on the Appendix header.
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Visual Summary
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Clear Wall Assemblies

Construction Wall Assembl 1D jlhermaliliransmitiance
Description of Detail (Thermal Anomaly) o y Detailed Description Reference . 2 2
Type Description Insulation |Btu/ hr ft* F| W/ m®K
R-5 0.157 0.89
2 Exterior Insulated Exterior Insulated Steel Frame R-10 0120 0.68
o Steel Framed Steel Stud Assembly with Vertical Z-Girts 513 R-15 0.103 0.59
N Supporting Metal Cladding R-20 0.091 052
R-25 0.084 0.48
R-5 0.146 0.83
2 Exterior Insulated Exterior Insulated Steel Frame R-10 0.106 0.60
o Steel Framed Steel Stud Assembly with Horizontal Z-Girts 5.1.5 R-15 0.088 0.50
N Supporting Metal Cladding R-20 0,076 043
R-25 0.069 0.39
R-10 0.097 0.55
2 Exterior Insulated Exterior Insulated Steel Frame R-15 0.076 043
5] Steel Framed Assembly with Vertical and Horizontal Z 519 R-20 0.065 0.37
N Steel Stud Girts Supporting Metal Claddin
pporting 9 R-25 0.058 0.33
R-30 0.053 0.30
R-5 0.075 0.42
(4} . - Interior and Exterior Insulated Steel R-10 0.061 0.35
t Interior and Exterior . -
o Steel Framed Frame Assembly with Horizontal Z- 51.7 R-15 0.054 0.31
N Insulated Steel Stud\ 55 Supporting Metal Claddin
pporting 9 R-20 0.049 0.28
R-25 0.045 0.26
® Interior and Exterior Insulated Steel
t Interior and Exterior | Frame Assembly with Vertical Z-Girts
g S (e Insulated Steel Stud| Supporting Cladding and Spray Foam in 514 R-10 0.086 0.42
Stud Cavity
® Interior and Exterior Insulated Steel
t Interior and Exterior | Frame Assembly with Horizontal Z-
Q Steel Framed ||\, ated Steel Stud| Girts Supporting Cladding and Spray 518 R-10 0.066 0.37
N ] .
Foam in Stud Cavity
R-10 0.077 0.44
£ Interior and Exterior Interior and Exterior Insulated Steel
o Steel Framed Frame Assembly with Vertical Z-Girts 5.1.6 R-15 0.071 0.40
7 Insulated Steel Stud . )
N Supporting Stucco Cladding
R-20 0.066 0.38
R-5 0.043 0.24
2 Exterior and Interior | Exterior and Interior Insulated Wood-
5] Wood Insulated Wood- Framed Wall with Horizontal Z-Girts 714 R-10 0.038 0.21
N Framed Supporting Fiber Cement Board
R-15 0.035 0.20
Interior and Exterior Insulated Steel R-10 0.056 0.32
» Interior and Exterior Frame Assembly with Knight Wall
E Steel Framed Insulated Steel Stud Systems CI-Girt and Metal Fasteners at 5.1.20
© 8" o.c. Supporting Cladding and Spray
Foam in Stud Cavity R-19 0.039 0.22
Interior and Exterior Insulated Steel R-10 0.053 0.30
» Interior and Exterior Frame Assembly with Knight Wall
E Steel Framed Insulated Steel Stud Systems CI-Girt and Metal Fasteners at 5.1.21
© 16" o.c. Supporting Cladding and Spray
Foam in Stud Cavity R-19 0.037 0.21
Exterior Insulated Steel Frame R-10 0.080 045
] Exterior Insulated Assembly with Knight Wall Systems Cl-
t
5] Sitzel [Femes Steel Stud Girt and Metal Fasteners at 8" o.c. 5122
Supporting Cladding R-19 0.048 0.27
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Clear Wall Assemblies

Construction Wall Assembl 1D ihermalili itiance
Description of Detail (Thermal Anomaly) o y Detailed Description Reference . 2 2
Type Description Insulation |Btu/hr ft* F| W/ m?’K
R-5 0.142 0.81
[N -
o Exterior Insulated Exterior Insulated Steel Frame R-10 0.101 0.58
® Steel Framed Assembly with Intermittent Vertical Z- 5.1.10 R-15 0.082 0.47
e Steel Stud Girts at 16" Supporting Metal Cladding
= R-20 0.070 0.40
R-25 0.062 0.35
R-5 0.136 0.77
[N -
o Exterior Insulated Exterior Insulated Steel Frame R-10 0.093 0.53
® Steel Framed Assembly with Intermittent Vertical Z- 5.1.10 R-15 0.073 0.42
e Steel Stud Girts at 24" Supporting Metal Cladding
= R-20 0.061 0.35
R-25 0.053 0.30
R-5 0.132 0.75
[N -
o Exterior Insulated Exterior Insulated Steel Frame R-10 0.089 0.50
® Steel Framed Assembly with Intermittent Vertical Z- 5.1.10 R-15 0.068 0.39
e Steel Stud Girts at 36" Supporting Metal Cladding
= R-20 0.057 0.32
R-25 0.049 0.28
R-10 0.062 0.35
Q.
o Interior and Exterior Interior and Exterior Insulated Steel
w Steel Framed Frame Assembly with Vertical Clips 5.1.13 R-15 0.054 0.30
= Insulated Steel Stud . h
% Supporting Stucco Cladding
R-20 0.048 0.27
R-15 0.068 0.39
» Exterior Insulated Exterior Insulated Steel Frame
£ Steel Framed Steel Stud Assembly with Horizontal Clips 5.1.11 R-20 0.056 0.32
© Supporting Metal Cladding
R-25 0.049 0.28
R-10 0.058 0.33
» Interior and Exterior Exterior Insulated Steel Frame
2 Steel Framed Insulated Steel Stud Assembly with Horizontal Clips 5.1.12 R-15 0.049 0.28
© Supporting Metal Cladding
R-20 0.042 0.24
2
3 Exterior Insulated Steel Frame
E Steel Framed Interior Insulated Assembly with lFlbergIass Spacer and 5116 R-15 0.066 038
° Steel Stud Through Insulation Fasteners
2 Supporting Cladding
[
°
% R-17 0.059 0.34
g Exterior Insulated Steel Frame
) Exterior Insulated | Assembly with Thermally Isolated
> = -
0 Stesllbiaped Steel Stud Aluminum Clip Horizontal Sub-girt 5447 R-21 0.048 0.28
£ System Supporting Cladding
§ R-25 0.042 0.24
h-]
% R-17 0.044 0.25
g Interior and Exterior Insulated Steel
- e Interior and Exterior | Frame Assembly with Thermally
> = -
30 S eelliizmed Insulated Steel Stud| Isolated Aluminum Clip Horizontal Sub- 5147 R-21 0.039 0.22
£ girt System Supporting Cladding
2 R-25 0.035 0.20
=
b R-8 0.093 0.53
% Exterior Insulated Steel Frame R-13 0.071 0.40
= i i R-15 0.064 0.36
> _Eg’- Steel Framed Exterior Insulated A§sembly vlwth Thermally Isolgted Steel 5114
g Steel Stud Clip apd Rail System Supporting R-17 0.058 0.33
3 Cladding R-21 0.050 0.28
= R-25 0.044 0.25
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Clear Wall Assemblies

Construction Wall Assembl 1D ihermalili itiance
Description of Detail (Thermal Anomaly) o y Detailed Description Reference . 2 2
Type Description Insulation |Btu/hr ft* F| W/ m?’K
3 R-8 0.052 0.30
% Interior and Exterior Insulated Steel R-13 0.045 026
) Interior and Exterior| Frame Assembly with Thermally R-15 0.042 0.24
> =
E © S eelliizmed Insulated Steel Stud | Isolated Steel Clip and Rail System 5115 R-17 0.039 0.22
E Supporting Cladding R-21 0.035 0.20
[ R-25 0.032 0.18
3 R-8 0.090 0.51
§ Exterior Insulated Wood Frame R-13 0.069 039
=2 Wood Exterior Insulated | Assembly with Thermally Isolated Steel 715 R-15 0.062 0.35
g © Wood Frame Clip and Rail System Supporting o R-17 0.056 0.32
£ Cladding R-21 0.048 0.28
<
[ R-25 0.042 0.24
2 R-8 0.038 0.22
% Interior and Exterior Interior and Exterior Insulated Wood R-13 0.033 0.19
= Frame Assembly with Thermally R-15 0.032 0.18
25 Wood Insulated Wood _ by 7.1.6
s © Frame Isolated Steel Clip and Rail System R-17 0.030 0.17
£ Supporting Claddin,
3 pporing 9 R-21 0.028 0.16
= R-25 0.025 0.14
K R-13 0.070 0.40
©
° Exterior Insulated Steel Frame
2 i) Exterior Insulated Assembly with Thermally Isolated R-17 0.057 033
2= Steel Framed . h ) 5.1.19
3© Steel Stud Aluminum Clip and Rail System R-21 0.049 0.28
g Supporting Cladding ) )
,'S R-25 0.044 0.25
K R-13 0.049 0.28
©
° Interior and Exterior Insulated Steel
2 i) Interior and Exterior | Frame Assembly with Thermally R-17 0.042 024
2= Steel Framed . " ] 5.1.19
3© Insulated Steel Stud| Isolated Aluminum Clip and Rail R-21 0.038 0.22
g System Supporting Cladding i i
,'S R-25 0.034 0.20
°
2
% Exterior Insulated Concrete Block
) Exterior Insulated | Assembly with Thermally Isolated
> = -
0 Caneretis Concrete block Aluminum Clip and Rail System 612 R-13 0.058 0.33
£ Supporting Cladding
2
[=
h-]
2
% Exterior Insulated Wood Frame
- a2 Exterior Insulated Assembly with Thermally Isolated
> = -
30 Wiz Steel Stud Aluminum Clip and Rail System [ R-13 0.065 0.37
£ Supporting Cladding
2
=
2 R-13 0.066 0.37
8
§ a Exterior Insulated Exterior Insulated Steel Frame R-17 0.052 0.30
> 5 Steel Framed Steel Stud Assembly with Fiber Reinforced Clips 5.1.18
g and Steel Rail Supporting Cladding R-21 0.043 0.24
2 R-25 0.036 0.21
2 R-13 0.046 0.26
©
©° Interior and Exterior Insulated Steel
—1 2 s Interior and Exterior | Frame Assembly with Fiber Reinforced R-17 0.087 0.22
25 teel Framed Insulated Steel Stud . . . 5.1.18
= nsulated Steel Stu Clips and Steel Rail Supporting R-21 0.033 0.19
£ Cladding ) )
@
= R-25 0.029 0.17
R-7.5 0.100 0.57

[ Exterior Insulated Exterior Insulated Steel Frame

w -

] Sizg) IAEEE Steel Stud Assembly with Drained EIFS 5.1 RA13 | 0073 041

R-15 0.057 0.33
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Clear Wall Assemblies

Construction Wall Assembl 1D ihermalili itiance
Description of Detail (Thermal Anomaly) Type Descriptiony Detailed Description Reference insulation||Btu /lhr FRE | W/n2K
u/ hr m
R-7.5 0.060 0.34
[id Interior and Exterior | Split Insulated Steel Frame Assembly
'S
w S (e Insulated Steel Stud | with Interior Insulation and Drained EIFS 512
R-15 0.042 0.24
Exterior Insulated
» e .
2 Poured-in-Place Poured-in-place ExterlQr Insullated Concrete Mass 6.1.1 R-15 0.057 032
i} Concrete Wall with Drained EIFS
Concrete Assembly
-l
2
i
F e i Bl Interior Insulated Interior Insulated Concrete Mass Wall
‘—: e Poured-in-place with Steel Studs Supporting Interior 6.2.3 R-11 0.074 0.42
2 Concrete Assembly | Finish and no Insulation in Stud Cavity
Q
£
-l
2
Ko} R-10 0.082 0.46
5 .
2 Poured-in-Place Interior Iﬁsulated Interior Insulated Concrete Mass Wall
= Poured-in-place . . 6.3.2
= Concrete with Insulation Outboard of Studs
o Concrete Assembly
g R-15 0.058 0.33
£
T
2
Ko} R-10 0.050 0.29
F Poured-in-Place Interior Insulated Interior Insulated Concrete Mass Wall
‘—: Concrete Poured-in-place with Insulation Outboard of Studs and 6.2.4
o Concrete Assembly | Batt Insulation in Stud Cavity
g R-15 0.040 0.23
£
-l
2
i
F Interior Insulated Interior Insulated Pre-cast Concrete
‘—: Concrete Pre-cast Concrete | Wall with Steel Stud and Rigid Insulation 6.2.7 R-10 0.082 0.47
2 Panel Outboard of Studs
Q
£
T
Q
s
7 Interior Insulated Interior Insulated Pre-cast Concrete
Tc_ Concrete Pre-cast Concrete | Wall with Steel Stud and Insulation in 6.2.6 Int. R-12 0.118 0.67
o Panel Stud Cavity
g
£
12}
©
G
o Pre-cast Sandwich Pre-cast Sandwich Panel Wall with
S Concrete Steel and Plastic Connectors and 6.2.8 R-10 0.079 0.45
= Panels .
% Insulation Outboard of Studs
G
»
12}
©
G
o Pre-cast Sandwich Pre-cast Sandwich Panel Wall with
S Concrete Concrete at Panel Perimeter and Steel 6.2.9 R-10 0.207 1.17
= Panels
H Connectors
-]
<
©
»n
Steel
6.2.10 Connectors 0.088 0.50
” at 16" o.c.
§ Steel
S 6.2.11 Connectors 0.086 0.49
- Pre-cast Sandwich | Pre-cast Sandwich Panel Wall with at 36" o.c.
G Concrete .
S Panels Steel or Composite Connectors Steel
K] 6.2.12 Connectors 0.085 0.48
3 at 48" o.c.
Composite
6.2.13 Connectors 0.088 0.50
at 16" o.c.
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Clear Wall Assemblies

Construction Wall Assembl 1D jlhermaliliransmitiance
Description of Detail (Thermal Anomaly) o y Detailed Description Reference . 2 2
Type Description Insulation |Btu/ hr ft* F| W/ m*K
®
2
] . Insulated Metal Panel Wall with
E 2 Lsustcaiveial) Vertical Insulated Vertical Connection Joint and Steel 5.1.23 R-21 0.047 0.27
5 S Panel Metal Panel St
5 ructure
]
£
K]
=
] . Insulated Metal Panel Wall with
B gueraicoivetal| Horizontal Insutated Horizontal Connection Joint and Steel 5.1.25 R-21 0.052 0.29
58 Panel Metal Panel
5e Stud Back Up
0
£
o
.g_ Interior Insulated Interior Insulated Wood-Framed Wall
a Wood with Wood Strapping Supporting Fiber 711 Int. R-19 0.051 0.29
© Wood-Framed
= Cement Board
»n
R-5 0.042 0.24
(=)
.E. Exterior and Interior | Exterior and Interior Insulated Wood-
= Wood Insulated Wood- Framed Wall with Wood Strapping 71.2 R-10 0.036 0.20
g Framed Supporting Fiber Cement Board
R-15 0.032 0.18
R-5 0.041 0.23
=4 . . Exterior and Interior Insulated Wood-
H Exterior and Interior | £ Wall with Rigid Insulation and
o Wood Insulated Wood- ; 9 ) . 713 R-10 0.034 0.19
© Wood Strapping Supporting Fiber
= Framed
2] Cement Board
R-15 0.030 0.17
R-8.4 0.158 0.90
s
3
»n ; g . g . .
pd Window Wall Window-wall Window: Yvall Spapdrel with no Interior 111 R-12.6 0.140 0.80
£ Spandrel Stud Cavity Insulation
g
Q.
»
R-16.8 0.132 0.75
R-8.4 0.111 0.63
c
2
g Wind Il
3 indow-wa . g . .
+ Window Wall | Spandrelwith | “Vindow-wall Spandrel with Interior 112 R-12.6 0.102 0.58
2 . . R-12 Spray Foam Insulation
T Interior Insulation
©
Q.
»
R-16.8 0.097 0.55
R-8.4 0.147 0.84
s
3
”n . Window-wall Full Window-wall Full Height Spandrel
g il ete el Height Spandrel with no Interior Study Cavity Insulation 141 R-126 0132 0.75
g
Q.
»
R-16.8 0.122 0.69
R-8.4 0.054 0.31
s
3
*n . Window-wall Full Window-wall Full Height Spandrel
g il ete el Height Spandrel with R-12 Interior Sprayfoam Insulation 142 R-126 0.052 0.29
c with
s Interior Insulation
)
R-16.8 0.050 0.28
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Clear Wall Assemblies

Construction Wall Assembl 1D ihermalili itiance
Description of Detail (Thermal Anomaly) o y Detailed Description Reference . 2 2
Type Description Insulation |Btu/hr ft* F| W/ m?’K
R-5 0.238 1.35
c
2
g
3 . . . .
b Curtain-Wall Conventional curtain Clonvenhonlal Curtain Wla” Spandfel 211 R-15 0210 119
= wall Spandrel with no Interior Stud Cavity Insulation
g
Q.
»
R-25 0.202 1.15
R-5 0.122 0.69
c
k]
g Ci i | curtai
3 onventional curtain . L
s Curtain-Wall | wall Spandrel with | Conventional Curtain-wall Spandrel 2.1.2 R-15 0.113 0.64
2 - . with Interior Spray Foam Insulation
2 Interior Insulation
©
Q.
)
R-25 0.110 0.63
c
2
§ Ci i | curtai
onventional curtain
] i in-
pae Curtain-Wall | wall Spandrel with | Conventional Curtain-wall Spandrel | 2.1.4, 216 & | (/oo | 009510 1 5040603
e L with AIM Application 218 0.163
B AIM Application
©
Q.
»
c
k]
B
3 Conventional curtain{ Conventional Curtain-wall Spandrel 0163 to
3 Curtain-Wall | wall Spandrel with | with AIM Application and Intermediate 2.1.10 Varies 0 217 0.92101.23
-'sé AIM Application Mullion ’
3
»
c
2
b R-8.4 0.157 0.89
Q
b Curtain-Wall Unitized curtain-wall Umt!zed Curtaml wall Spalmdrel with no 311
£ Spandrel Interior Stud Cavity Insulation
g R-16.8 0.139 074
»
c
k]
b R-8.4 0.132 0.75
2 Unitized curtain-wall .
»n iti in-
5 Curtain-Wall Spandrel with Unitized Curtain-wall Spandrel with 312
2 Lo . R-12 Interior Spray Foam Insulation
2 Interior insulation
s R-16.8 0.112 0.64
)
c
2
g Unitized curtai I
3 nitized curtain-wal - . .
pee Curtain-Wall | Spandrel with Al | Unitized curtain-wall Spandrel with | 5, 2 356 vares | %0891 |g3416050
2 - AIM Application 0.103
T Application
©
Q.
»
c
2
b R-8.4 0.237 1.35
3 High performance | High Performance Curtain-wall
® Curtain-Wall curtain-wall Spandrel with no Interior Stud Cavity 411
g Spandrel Insulation
s R-16.8 0.144 0.82
)
c
g R-8.4 0.122 0.69
5 : -8. . .
3 ng::]u’itearifr?-rvT;F ce High Performance Curtain-wall
3 Curtain-Wall . Spandrel with R-12 Interior Spray Foam 4.1.2
2 Spandrel with .
2 Interior Insulation Insulation
s R-16.8 0.109 0.62
)
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Clear Wall Assemblies

Construction Wall Assembl 1D jlhermaliliransmitiance
Description of Detail (Thermal Anomaly) o y Detailed Description Reference . 2 2
Type Description Insulation |Btu/ hr ft* F| W/ m*K
c
2
§ High Performance
a . curtain-wall High Performance curtain-wall . 0.072 to
g Slpainal Spandrel with AIM | Spandrel with AIM Application 424 Varies 0.090 0.41100.51
s Application
Q.
»n
c
k]
5 .
3 ngzuFr’tzrifr:)-:Nn:Ince High Performance curtain-wall 0.098 to
3 Curtain-Wall ) Spandrel with AIM Application and 426 Varies . 0.5510 0.80
S Spandrel with AIM . . 0.141
° o Intermediate Mullion
g Application
Q.
»
R-5 0.072 0.41
@
2 . - Interior and Exterior Insulated Steel R-10 0.059 0.33
Qo Interior and Exterior . - .
> Steel Framed Frame Assembly with Brick Ties 529 R-15 0.051 0.29
S Insulated Steel Stud Supporting Brick Veneer
5 pporting R-20 0.045 0.25
R-25 0.040 0.23
R-5 0.096 0.55
@
% Exterior Insulated Exterior Insulated Concrete Block R-10 0.070 0.40
: Concrete Concrete Block Wall| Assembly with Brick Ties Supporting 6.2.14 R-15 0.056 0.32
A bl i
g ssembly Brick Veneer R-20 0.048 027
R-25 0.042 0.24
5 R-5 0.041 0.24
% Exterior and Interior | Exterior and Interior Insulated Wood-
> Wood Insulated Wood- Framed Assembly with Brick Ties 7.6.4 R-10 0.036 0.20
§ Framed Supporting Brick Veneer
@ R-15 0.032 0.18
3 R-15 0.044 0.25
c .
= & Exterior Insulated . .
£ Wood Cross Laminated | Cxterior Insulated Cross Laminated 772 R-20 0.037 0.21
-4 £ ) Timber Supporting Fibre Cement Board
@ - Timber
o
S R-25 0.033 0.19
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Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Floor Slab Linear Transmittance

q Linear Transmittance
Description of Detail (Thermal Anomaly) Corsticton wal As.ser.nbly Detailed Description Reference Btu / hr ft
Type Description E W/ mK

b Exposed Concrete Floor with an
I3 Interior and Exterior | Interior and Exterior Insulated Steel Stud
o
s Steel Framed | nsulated Steel Stud | Wall Assembly with Vertical Z-Girts 528 0665 1151
w Supporting Stucco Cladding
- Exposed Concrete Floor with an
2 Interior and Exterior Interior and Exterior Insulated Steel Stud
o Steel Framed Wall Assembly with Horizontal Z-Girts 525 0.612 1.059
3 Insulated Steel Stud N .
] Supporting Metal Cladding and

Uninsulated Curb

Exposed Concrete Floor with an
3 Exterior Insulated | EXterior Insulated Steel Stud Wall
S Steel Framed s Assembly with Horizontal Z-Girts 524 0.584 1.011
X teel Stud Supporting Metal Cladding and
X upporting Metal Cladding an

Uninsulated Curb
- Exposed Concrete Floor with an
2 Interior and Exterior Interior and Exterior Insulated Steel Stud
o Steel Framed Wall Assembly with Horizontal Z-Girts 527 0.528 0.914
3 Insulated Steel Stud N .
] Supporting Metal Cladding and Insulated

Curb

Exposed Concrete Floor with an
3 Exterior Insulated | EXterior Insulated Steel Stud Wall
S Steel Framed Steel Stud Assembly with Horizontal Z-Girts 5.2.6 0.485 0.840
] Supporting Metal Cladding and Insulated

Curb
b Exposed Concrete Floor with an
3 Exterior Insulated Exterior Insulated Steel Stud Wall
o
3 Steel Framed Steel Stud Assembly with Horizontal Z-Girts 521 0445 0770
w Supporting Metal Cladding

Structural Steel and Composite
° N N
2 Interior Insulated Concrete Floor with Interior Insulated
Qo Steel Framed Steel Stud Wall Assembly with 5225 0.487 0.842
3 Steel Stud Wall N X .
] Horizontal Z-Girts Supporting Metal

Cladding
. Insulated Top and Exposed
2 Exterior Insulated Underside Concrete Projection with
13 Steel Framed Steel Stud an Steel Stud Wall Assembly with 522 0.402 0.695
] Horizontal Z-girts Supporting Metal

Cladding
kK Interior Insulated
@ Poured-in-Place Poured-in-place Exposed Concrete Floor with Interior 6.2.2 0.465 0.805
3 Concrete Insulated Concrete Mass Wall
] concrete Assembly
kK Interior Insulated
[ Poured-in-Place Poured-in-place Exposed Concrete Floor with Interior 625 0419 0726
3 Concrete Insulated Concrete Mass Wall
] concrete Assembly
kK Interior Insulated
@ Poured-in-Place Poured-in-place Exposed Concrete Floor with Interior 624 0.476 0.824
3 Concrete Insulated Concrete Mass Wall
] concrete Assembly
B . Interior Insulated Exposed Edge and Insulated at
3 Poured-in-Place . . N
o Poured-in-place Underside of Concrete Floor with 6.7.1 0.406 0.702
I3 Concrete :
] concrete Assembly | Interior Insulated Concrete Mass Wall

B.0.8
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Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Floor Slab Linear Transmittance

q Linear Transmittance
o . Construction Wall Assembl . .
Description of Detail (Thermal Anomaly) SN Detailed Description Reference Btu/ hr ft
Type Description E W/ mK
° . Exposed Concrete Floor with Exterior
b3 Exterior Insulated Insulated Concrete Block Wall Assembl!
Qo Concrete Block Concrete block with ) N . N Y 6.2.18 0.368 0.636
3 R with Masonry Ties Supporting Brick
] brick veneer Vi
‘eneer
° . Exposed Concrete Floor with Exterior
b3 Exterior Insulated Insulated Concrete Block Wall Assembl;
o Concrete Block | Concrete block with N ) N N v 6.2.16 0.352 0.609
o . with Masonry Ties Supporting Brick
x brick veneer
w Veneer
k- ” Window-wall with Exterior Insulated Curb and Exposed
] Floor to Ceiling o .
Qo 3 exterior insulated Concrete Floor at Sliding Door 8.1.4 0.496 0.859
3 Glazing
] concrete curb supported by a steel angle
kK L Window-wall with Exterior Insulated Curb and
» Floor to Ceiling -
13 . exterior insulated Recessed Exposed Concrete Floor at 8.1.5 0.484 0.837
X Glazing tecurb | Sliding D d b | angl
= concrete curl iding Door supported by a steel angle
? Window-wall with
2 Floor to pelllng Interior Insulated Interior Insulated qup and Exposed 813 0.974 1686
3 Glazing Concrete Floor at Sliding Door
] Concrete Curb
b Window-wall Window-wall Spandrel Concrete
] " Spandrel and Vision| Balcony and Curb Intersection with
o x
3 Windowrell with no Interior Sliding Door no Interior Stud Cavity 8.1.8 0.651 1.130
w Insulation Insulation
? R Window-wall and Exterior Insulated Curb, Spandrel
] Floor to Ceiling - .
o ) sliding door with no | Panel, and Exposed Concrete Floor at; 8.1.6 0.312 0.540
3 Glazing P N .
X interior insulation Sliding Door
°
2
‘—; Insulated Concrete Projection with an
] Exterior Insulated Steel Stud Wall Assembly with
c
T SteelStd Steel Stud Horizontal Z-girts Supporting Metal 523 0.342 0.592
35 Cladding
c
=
°
%
E Interior Insulated Under-insulated Floor Slab with Batt
£ Concrete Pre-cast Concrete | Insulation between Steel Studs and 6.2.6 0.286 0.495
5 Panel Precast Concrete
2
=
°
2
Kt
F Interior Insulated Under-insulated Floor Slab with
£ Concrete Pre-cast Concrete | Continuous Insulation outboard Steel 6.2.7 0.218 0.377
5 Panel Studs and Precast Concrete
2
=
K
® Window-wall
F Spandrel Section Window-wall Bypass at Spandrel
£ Window-wall without Insulation Section without Interior Spray foam 1.21 0.359 0.622
5 Inboard the Metal | Insulation
T Back-pan
=
°
Q .
5 Window-wall
F Spandrel Section Window-wall Bypass at Spandrel
£ Window-wall with Insulation Section with Interior Spray foam 1.2.2 0.376 0.651
5 Inboard the Metal Insulation
B Back-pan
=

B.0.9
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Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Floor Slab Linear Transmittance

q Linear Transmittance
e " Construction Wall Assembl . .
Description of Detail (Thermal Anomaly) SN Detailed Description Reference Btu/ hr ft Category
Type Description E W/mK
Q
o . . Standard Shelf Angle with Metal
o
& Interior and Exterior . .
< Steel Framed | Insulated Steel Stug| F'2shing at Concrete Floor Siab with 529 0.314 0.544
H with Brick Veneer Exterior and Interior Insulated Steel Stud
ﬁ with Brick Ties Supporting Brick Veneer
o
o . . Stand-off Shelf Angle with Metal
o
E Interior and Exterior Flashing at Concrete Floor Slab with
Steel Framed Insulated Steel Stud N 3 5.2.10 0.217 0.376 Regular
H with Brick Veneer Exterior and Interior Insulated Steel Stud
5 with Brick Ties Supporting Brick Veneer
@
ke ) Shelf Angle with Metal Flashing at
o
& Exterior Insulated ) .
< Concrete Concrete block with | COnCrete Floor with Exterior Insulated 6.2.14 0270 0.467 Regular
H brick veneer Concrete Block Wall Assembly with
asonry Ties Supporting Brick Veneer
5 M y Ties Supporting Brick V
o Stand-off Shelf Angle with Metal
2 Exterior Insulated Flashing at Concrete Floor with
; Concrete Concrete block with |  Exterior Insulated Concrete Block Wall 6.2.15 0.186 0.322
2 brick veneer Assembly with Masonry Ties Supporting
”n Brick Veneer
o Balcony Slab Supported by Stand-off
g’ Exterior Insulated Shelf Angle at Concrete Floor with
z Concrete Concrete block with [ - Exterior Insulated Concrete Block Wall 6.2.17 0.140 0.243
2 brick veneer Assembly with Masonry Ties Supporting
”n Brick Veneer
- .
° 3 Thermally Broken Slab Projection
.3 o Interior and Exterior with Un-insulated Concrete Curb with
8w Steel Framed Exterior and Interior Insulated Steel Stud 5.2.13 0.319 0.551
2 E Insulated Steel Stud| -1/ Acsembly with Horizontal Z-girts
S £ Supporting Metal Cladding
- L
o3 Thermally Broken Slab Projection
% o Exterior Insulated | With Un-Insulated Concrete Curb with
8T Steel Framed Exterior Insulated Steel Stud Wall 5.2.14 0.261 0.452 Regular
5 E Steel Stud A ] - i
£ ssembly with Horizontal Z-girts
S g Supporting Metal Cladding
3%
@
% o Interior and Exterior Thermally Broken Slab Projection
8w Steel Framed Insulated Steel Stud| With Interior and Exterior Insulated Steel 5212 0.246 0.426 Regular
2 g Stud Wall Assembly with Drained EIFS
©
=<
3%
o
.‘..3 o Exterior Insulated Thermally Broken Slab Projection
8T Steel Framed Steel Stud with Exterior Insulated Steel Stud Wall 5.2.11 0.253 0.438 Regular
3 g Assembly with Drained EIFS
©
=<
- .
° 3 Thermally Broken Slab Projection
.3 o Interior and Exterior with Insulated Concrete Curb with
8T Steel Framed Exterior and Interior Insulated Steel Stud 5.2.16 0.189 0.327
2 E Insulated Steel Stud| -1/ Acsembly with Horizontal Z-girts
S £ Supporting Metal Cladding
- L
° 3 Thermally Broken Slab Projection
% o Exterior Insulated | With Insulated Concrete Curb with
8T Steel Framed Steel Stud Exterior Insulated Steel Stud Wall 5.2.15 0.117 0.203
2 g Assembly with Horizontal Z-girts
S g Supporting Metal Cladding
3
§ § Window-wall and Thermally Broken Slab with Exterior
5@ A .- N Insulated Curb with Window Wall
8w Window-wall sliding door with no N - 8.1.8 0.177 0.307
5 E P . System and Spandrel Section at Sliding
c = interior insulation
] Door
=<
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Floor Slab Linear Transmittance

Linear Transmittance

Assembly

Steel Stud Wall Assembly with Drained
EIFS

Description of Detail (Thermal Anomaly) Corsticton el As.ser.nbly Detailed Description Reference Btu / hr ft Category
Type Description E W/ mK
x
23
g Interior Insulated | e ior Thermally Broken Floor Slab
] Concrete Poured-in-place . N Y 6.2.19 0.152 0.263
S5 g with Interior Insulated Concrete Mass
£ 5 concrete Assembly
=E
°
2
Kt
2 . Continuous Metal Stack Joint of
0
£ Insulated Metal | Vertical Insulated |\ -0 Metal Panel at Composite 5.2.26 0.187 0.323
= Panel Metal Panel
2 Floor
&
-3
w
o
e
©
3
£ Insulated Metal Horizontal Insulated | Horizontal Jomtlof Insulated Metal 5297 0.016 0.027 Efficient
5 Panel Metal Panel Panel at Composite Floor
: l I
% H
[n}
°
% Exterior Insulated Floor Slab with
= Metal flashing Connected to Steel
0 ; . N
c Interior and Exterior | Bottom Stud Track and an Interior and
5 Seellened Insulated Steel Stud| Exterior Insulated Steel Stud Wall 5.2.19 0.178 0.309
5 Assembly with Vertical Z-Girts
5 Supporting Stucco Cladding
2
E Exterior Insulated Floor Slab with an
4 Interior and Exterior | Interior and Exterior Insulated Steel Stud
S Steel Framed | jnsulated Steel Stud|  Wall Assembly with Horizontal Z-Girts 5224 077 0306
5 Supporting Metal Cladding
%
[n}
h
: Exterior Insulated Exterior Insulated Steel Stud
< Steel Framed Steel Stud Assembly with Horizontal Z-Girts 533 0.019 0.034 Efficient
_g Assembly Supporting Metal Cladding
Q
%
[n}
<
: Interior and Exterior | Interior and Exterior Insulated Steel
< Steel Framed Insulated Steel Stud| Stud Assembly with Horizontal Z-Girts 534 0.092 0.160 Efficient
_g Assembly Supporting Metal Cladding
Q
%
[n}
<
k Aluminum Window Transition
Interior and Exterior with an Interior and Exterior Insulated
= Steel Framed Steel Stud Wall Assembly with Vertical Z: 535 0.075 0.129 Efficient
5 Insulated Steel Stud . N .
2 Girts Supporting Stucco Cladding at
K] Concrete Floor Slab
i
K
® Exterior Insulated Floor Slab with an
F Exterior Insulated Exterior Insulated Steel Stud Wall
£ Steel Framed Assembly with Thermally Broken Clips 5.2.21 0.041 0.070 Efficient
= Steel Stud " .
.g and Rail System Supporting Metal
K] Cladding
-9
w
°
%
= Exterior Insulated Floor Slab with an
0 . N
2 Exterior Insulated Exterior Insulated Steel Stud Wall -
s Steel Framed Steel Stud Assembly with Fibre Reinforced Plastic 5222 0017 0.029 Efficient
5 Clips Supporting Metal Cladding
X
[n}
°
2
= Exterior Insulated Floor Slab with a
2 . . )
c Exterior Insulated Thermally Isolated Aluminum Clip and -
= Steel Framed Steel Stud Rail System Supporting Cladding 5223 0.040 0.070 Efficient
.5
-9
w
o
e
% . . Exterior Insulated Concrete Floor
2 Interior and Exterior Slab with Exterior and Interior Insulated
f Steel Framed Insulated Steel Stud 52.18 0.076 0.132 Efficient
%
8
>
[n}
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Floor Slab Linear Transmittance

Linear Transmittance

Door

Supporting Fiber Cement Board at a
Sliding Door

Description of Detail (Thermal Anomaly) Corsticton el As.ser.nbly Detailed Description Reference Btu / hr ft Category
Type Description E W/ mK
o
e
Kt
2 Exterior Insulated Exterior Insulated Concrete Floor
f Steel Framed Steel Stud Slab with Exterior Insulated Steel Stud 5217 0.032 0.055 Efficient
.g Assembly Wall Assembly with Drained EIFS
Q
%
[n}
°
2
Kt
F Exterior Insulated Exterior Insulated Floor Slab with
l—f Concrete Poured-in-place Concrete Wall Assembly with Drained 6.2.1 0.013 0.023 Efficient
2 concrete Assembly | EIFS
£
w
o
e
Kt
F Pre-cast Sandwich Exterior Insulated Concrete Floor
= Concrete Slab with Precast Sandwich Panel Wall 6.2.8 0.118 0.205
5 Panels
2 Assembly
]
>
[n}
°
2
L; Exterior Insulated Composite Floor
0 . . .
£ G Pre-cast Sandwich | Slab with Prlecast Sandwich Panel Wall 6.2.9 0.085 0.146 Efficient
5 Panels Assembly with Steel Connectors and
5 Concrete at Perimeter Edges
%
w
o
e
% Exterior Insulated Composite Floor
] . . .
c Pre-cast Sandwich | Slab with Precast Sandwich Panel Wall 0.011 to 0.018 to -
s Gonct Panels Assembly with Steel and Plastic 6.2.10-6213 | "4 426 0.046 S
5 Connectors
%
[n}
K
® Exterior Insulated Concrete Floor
F Exterior and Interior | Slab with Metal Flashing with a Wood-
l—f Wood and Concrete | Insulated Wood- frame Wall Assembly and Wood 771 0.336 0.582 Poor
2 Framed Strapping and Continuous Insulation
g Supporting Fiber Cement Board
w
o
e
Kt
F High performance Spandrel Section at Floor Slab with
£ Curtain-Wall 9" per High Performance Curtain-wall System 422 0.093 0.161 Efficient
5 curtain-wall ) . .
2 with Interior Spray foam Insulation
Q
X
[n}
o
2
Kt
H Unitized Spandrel Section at Floor Slab with
£ Curtain-Wall ) Unitized-curtain Wall System with 322 0.031 0.053 Efficient
5 curtain-wall ) X
2 Interior Spray foam Insulation
£
w
o
e
Kt
F High performance Spandrel Section at Floor Slab with
£ Curtain-Wall 9h per High Performance Curtain-wall System 421 0.037 0.064 Efficient
5 curtain-wall ) : .
2 without Interior Spray foam Insulation
Q
X
[n}
°
2
Kt
H Unitized Spandrel Section at Floor Slab with
£ Curtain-Wall ) Unitized-curtain Wall System without 3.2.1 0.004 0.007 Efficient
5 curtain-wall ) X
2 Interior Spray foam Insulation
£
w
Exterior and Interior Independently Supported Wood-
] Insulated Wood- framed Balcony with a Wood-frame
o Wood Framed at a Sliding Wall Assembly and Wood Strapping and 724 0.083 0.143 Efficient
H Door Exterior Insulation Supporting Fiber
Cement Board at a Sliding Door
. . Cantilevered Wood-framed Balcony
Exterior and Interior )

° Insulated Wood- with a Wood-frame Wall Assembly and
] Wood - Wood Strapping and Exterior Insulation 723 0.072 0.125 Efficient
2 Framed at a Sliding
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Floor Slab Linear Transmittance

q Linear Transmittance
Description of Detail (Thermal Anomaly) Corsticton el As.ser.nbly Detailed Description Reference Btu / hr ft Category
Type Description E W/ mK

Exterior Insulated Wood-framed Floor|
° Exterior and Interior | Joist with Metal Flashing with a Wood-,
8 Wood Insulated Wood- frame Wall Assembly and Wood 7.21 0.049 0.084 Efficient
H Framed Strapping and Exterior Insulation

Supporting Fiber Cement Board

Exterior Insulated Wood-framed Floor|
- Exterior and Interior | Joist with Stand-off Metal Flashing
] Wood Insulated Wood- with a Wood-frame Wall Assembly and 722 0.044 0.076 Efficient
H Framed Wood Strapping and Exterior Insulation

Supporting Fiber Cement Board

Exterior Insulated Floor Slab with
s Metal Flashing with an Exterior
o Cross Laminated Insulated Cross Laminated Timber -
g precd Timber (CLT) with | (CLT) Wall Assembly and Wood T2 0.087 0.064 Efficient

exterior insulation Strapping and Exterior Rigid Insulation
Supporting Fiber Cement Board
) . Wood-framed Cantilevered Floor with

° Exterior and Interior
8 Wood Insulated Wood- | & ood-frame Wall assembly and 7.25 0.034 0.059 Efficient
E Framed Wood Strapping and Exterior Insulation

Supporting Fiber Cement Board
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Glazing Transition Linear Transmittance

B.0.14

Wall Wall Assembly Linear Transmittance
Description of Detail (Thermal Anomaly) | Construction | Glazing Type P Detailed Description Reference Category
Description Btu / hr ft W/ m K
Type E m
o
$s
o Thermally Broken . - .
o -~
ZE Concrete Aluminum | Pre:035! Sandwich | - continious Conerete at Aluminum 6.3.4 0.611 1.058
<5 Framed Window Indow Perimeter
ca
=]
o
$s
8= Thermally Broken| Interior Insulated . .
o -]
2 E Concrete Aluminum Poured-in-Place Un |n.sulated .Concrete ppenlng at 6.3.2 0.703 1.217
£c Al Window P t
z E Framed Window | Concrete Assembly uminum Window Ferimeter
=]
°
is
5 s Thermally Broken| Interior Insulated . "
I3 -]
2 E Concrete Aluminum Poured-in-Place zr |n.sulatt:,(‘ircct;ncr:te .Opetnlng at 6.3.3 0.298 0.515
—z E Framed Window | Concrete Assembly uminum Window Perimeter
=]
H
T
s = Th Metal CI B Th |
o0 ermally Broken Vertical Insulated etal Closure Bypasses Therma
o Steel Framed Aluminum Insulation at Aluminum Window 5.3.6 0.292 0.505
= ¢ 2 Metal Panel :
8 Framed Window Perimeter
=g
L]
3 h
TE )
o
g ,5' Thermally Broken Horizontal Insulated Metal Closure Bypasses Thermal
S o Steel Framed Aluminum Insulation at Aluminum Window 5.3.7 0.262 0.454
£ g N Metal Panel N
2 Framed Window Perimeter
[
w
o
c
8
o Vbjgllltlezzsg \(I:V‘::;g;- Unitized Curtain Wall Transition to
k Curtain Wall Window-wall Window-wall with Interior Spray Foam 3.3.2 0.334 0.578
Wall Spandrel and Insulati
Vision nsulation
I Unitized Curtain-
° q . Wall and Window- | Unitized Curtain Wall Transition to
2 izt el pindeavll Wall Spandrel and | Window-wall with no Interior Insulation 8.3 0125 0.217 IR
Vision
°
Es
S = Interior Insulated . . -
=R
2 E Concrete Curtain Wall Poured-in-Place Cf::\lletrlt{onlal Clllrtta(;ncWall 'I;ra{lliltllon 6.4.3 0.170 0.295 Regular
_z E Concrete Assembly| With Interior Insulated Concrete Wal
=]
H
T
Sa
g & Exterior Insulated Conventional Curtain Wall Transition
S o Steel Framed Curtain Wall with Exterior Insulated Concrete Wall 546 0.234 0.404
£ c Concrete Assembly .
[ and Steel Stud Infill
=g
3 Conventional Curtain Wall Transition
3 A Exterior Insulated with Exterior Insulated Concrete Wall
°
s Stesilbiamed iz el Concrete Assembly | and Steel Stud Assembly Supporting 545 0.088 0.242 IREgHEw
E Metal Cladding
o
c
fo
- C
OE Y Thermally Broken| Exterior Insulated | Aluminum Window Transition
3L Concrete Aluminum Pour-in-Place with Concrete Wall Assembly and 6.3.1 0.177 0.307 Regular
- u>:|' Framed Window Concrete Drained EIFS at Concrete Floor Slab
&
)
c
R o
—_
OE § Thermally Broken Exterior Insulated Aluminum Window Transition
k E g Steel Framed Aluminum Steel Stud with a Steel Stud Assembly and Drained 531 0.187 0.324 Regular
- E‘ Framed Window EIFS at Concrete Floor Slab
c
o



Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Glazing Transition Linear Transmittance

Wall Wall Assembly Linear Transmittance
Description of Detail (Thermal Anomaly) | Construction | Glazing Type s Detailed Description Reference Category
Description Btu / hr ft
Type E W/ mK
3
Z8 I .
s 2 Thermally Broken Aluminum Window Transition
=] Steel Framed AIum?num Interior and Exterior | with a Split Insulated Steel Stud 532 0.155 0.268 sy
=2 . Insulated Steel Stud| Assembly and Drained EIFS at e ) : 9
» = Framed Window
8 E Concrete Floor Slab
wg
w
3
= A Window Tramai
';, 5‘ Thermally Broken | Exterior and Interior Wi:‘hnrr':::::)r a:::l ;Xeri:)arﬁzlst:.ﬁ:te d
S o Wood Aluminum Insulated Wood- Wi mth d Wood 732 0.099 0.171 Efficient
R Framed Window Framed 000 Stud Assembly with and T¥oac-
8 E framed Floor Joist Intersection
g
w
3
Z8 - .
& 2 Exterior and Interior Vinyl Window Transition
oo Vinyl Framed with Interior and Exterior Insulated i
c - Interior and Exterior
£o Wood Window Insulated Wood Wood Stud Assembly with Wood- 7.31 0.062 0.107 Efficient
» = Framed N .
8 E framed Floor Joist Intersection
g
w
o
g
2
<2 a . Curtain Wall Transition with Thermal
>R Concrete Conventional. | Pre-cast Sandwich | Break aligned with Insulation in 642 0.082 0.142 Efficient
= urtain Wall Panel N
30 Sandwich Panel
o
&
w
o
o
5
2 Thermally Broken ) ) ) ”
BN Concrete Aluminum P’e'ca;taﬁz:“dw'd‘ A!t‘:]"'F:"“"' ‘t”s'"d;w.Tr:aF:‘s"'l"“ 6.3.5 0.028 0.048 Efficient
Eo Framed Window with Precast Sandwich Panel
g
=
w
H
2 s Aluminum Window Transition
S > Thermally Broken . with an Exterior Insulated Steel Stud
=] ! Exterior Insulated . . ] ’
£ o Steel Framed Aluminum Steel Stud Wall Assembly with Horizontal Z-Girts 5.3.3 0.069 0.120 Efficient
E E Framed Window Supporting Metal Cladding at Concrete
ol Floor Slab
w
n
13
2 8 Aluminum Window Transition
; a Thermally Broken Interior and Exterior with an Interior and Exterior Insulated
._E o Steel Framed Aluminum Insulated Steel Stud Steel Stud Wall Assembly with 53.4 0.130 0.225 Regular
@ E Framed Window Horizontal Z-Girts Supporting Metal
il ] Cladding at Concrete Floor Slab
w
o & I .
c 3 Aluminum Window Transition
S > Thermally Broken N N with an Interior and Exterior Insulated
oo H Interior and Exterior N X 5
.‘E o Steel Framed Aluminum Insulated Steel Stud Steel Stud Wall Assembly with Vertical 535 0.081 0.140 Efficient
a E Framed Window Z-Girts Supporting Stucco Cladding at
e Concrete Floor Slab
£
w
3
Z8 . . "
& g Conventional Curtain Wall Transition
oo . Interior and Exterior | with Exterior and Interior Insulated Steel :
c
% _E’ SElEnes Cirizlin el Insulated Steel Stud| Stud Assembly with Horizontal Z-Girts 5.4.4 0.088 0.151 SiEn
s E Supporting Metal Cladding
wg
w
°
o
5
< . . . . -
Conventional | Interior and Exterior| Curtain Wall Transition with Aerogel .
>
= Sleeliened Curtain Wall | Insulated Steel Stud| Blanket 543 0.017 0.030 Eificen
o
5
=
w
°
o
5
< . . . . -
Conventional | Interior and Exterior| Curtain Wall Transition with Thermal 5
>
= Sleeliened Curtain Wall  |Insulated Steel Stud| Break aligned with Exterior Insulation 54.2 0.039 0.067 Eificen
o
5
=
w
©
o
5
< . ) . I
Conventional Exterior Insulated Curtain Wall Transition with Thermal o
>
£ Steclhiansd Curtain Wall Steel Stud Break aligned with Exterior Insulation 541 0.051 0.088 Eificen
o
s
&
w

B.0.15




Appendix B - Catalogue Thermal Data Sheets
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Glazing Transition Linear Transmittance

Framed Window

Insulated Steel Stud

the Window Perimeter, and Drained
EIFS at Concrete Floor Slab

Wall Wall Assembly Linear Transmittance
Description of Detail (Thermal Anomaly) | Construction | Glazing Type s Detailed Description Reference Category
Description Btu / hr ft
Type E W/ mK

©
o
c
2
< ) Exterior Insulated ’ . )
> Concrete Conentionat Pour-in-Place | Curtain Wall Transition with Thermal 6.4.1 0.059 0.103 Efficient
t Curtain Wall C Break aligned with Exterior Insulation
H oncrete
5
&
w
g
°
E
5 Conventional Interior Insulated Conventional Curtain Wall Transition
:‘ Concrete Curtain Wall Poured-in-Place with Interior Insulated Concrete Wall 6.4.4 0.050 0.086 Efficient
g Concrete Assembly | and Insulation in Curtain Wall Jamb
=
2
o
£ Aluminum Window Transition
5 Thermally Broken| Exterior Insulated with Concrete Wall Assembly, Aerogel
E‘ Concrete Aluminum Pour-in-Place Insulation around the Window 6.3.6 0.106 0.184 Efficient

Framed Window Concrete Perimeter, and Drained EIFS at

Concrete Floor Slab

g
o
E Aluminum Window Transition
T Thermally Broken Exterior Insulated with a Steel Stud Assembly, Aerogel
% Steel Framed Aluminum Steel Stud Insulation around the Window 538 0.112 0.194 Efficient
2 Framed Window Perimeter, and Drained EIFS at
g Concrete Floor Slab
£
=
2
o
£ Aluminum Window Transition
b Thermally Broken Interior and Exterior with a Split Insulated Steel Stud
% Steel Framed Aluminum Assembly, Aerogel Insulation around 5.3.9 0.103 0.178 Efficient
Q
s
3
7]
£

B.0.16
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Parapet Linear Transmittance

Roof Wall Wall Assembl Linear Transmittance
Description of Detail (Thermal Anomaly) Construction Construction - v Detailed Description Reference
Description Btu/ hr ft
Type Type E W/imK
- Exposed Concrete Parapet with an
H Interior and Exterior Interior and Exterior Insulated Steel
g Concrete Steel Framed Insulated Steel Stud Stud Wall Assembly with Horizontal Z- 556 0.448 0.776
] Girts Supporting Metal Cladding with
Concrete Roof Deck
k- Exposed Concrete Parapet with an
7] Interior and Exterior | Interior and Exterior Insulated Steel
o
g Conciets Steel Framed | c. ated Steel Stud| Stud Wall Assembly with Vertical Z- 557 0.454 0.785
w Girts Supporting Stucco Cladding
- Exposed Concrete Parapet with
Interior and Exterior Interior and Exterior Insulated Steel
Concrete Steel Framed Stud Wall Assembly with Intermittent 558 0.396 0.686
2 Insulated Steel Stud N N Ny
I Vertical Z-Girts Supporting Metal
Cladding with Concrete Roof Deck
T Interior Insulated Exposed Concrete Parapet with
4 Concrete Concrete Poured-in-Place Interior Insulated Concrete Mass Wall 6.5.3 0.449 0.777
2 Concrete Assembly | with Concrete Roof Deck
2
. . .- Exposed Concrete Parapet at Window-|
4 Concrete Window-wall | Window-wall Vision Wall with Concrete Roof Deck 1.3.1 0.567 0.981
u
E Conventional Exposed Concrete Parapet with
g Concrete Curtain Wall Curtain-Wall Curtain-wall Outboard of Parapet and 221 0.493 0.853
X Spandrel Concrete Roof Deck
k Conventional Exposed Concrete Parapet with
Concrete Curtain Wall Curtain-Wall Curtain-wall Outboard of Parapet and 222 0.612 1.060
f 3 Spandrel Concrete Roof Deck
k Conventional Exposed Concrete Parapet with
4 Concrete Curtain Wall Curtain-Wall Curtain-wall Outboard of Parapet and 222 0.514 0.890
3 Spandrel Concrete Roof Deck and Aerogel
k. Interior Insulated Exposed Steel Framed Parapet with
Pre-cast Concrete Wall Assembly with
3 Concrete Steel Framed Pre: ca;;g:lncrete Steel Stud and Rigid Insulated Outboard 6.5.6 0.334 0.579
u of Studs and Concrete Roof Deck
k-3
@ . . Exposed Steel Framed Parapet with
§ Steel Framed Concrete Pre cas;::gdwmh Pre-cast Sandwich Panels with 6.5.5 0.511 0.884
] Concrete Edges and Steel Roof Deck
- Exterior Insulated Concrete Parapet
I Exterior Insulated with an Exterior Insulated Steel Stud
o Concrete Steel Framed Wall Assembly with Horizontal Z-Girts 555 0.313 0.541
2 Steel Stud N .
] Supporting Metal Cladding and
Concrete Roof Deck
E Exterior Insulated Exposed Concrete Block Parapet with
g Concrete Concrete Block | Concrete block with | - Exterior Insulated Concrete Block with 6.5.7 0.238 0.412
] brick veneer Brick Veneer and Concrete Roof Deck

B.0.17
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Parapet Linear Transmittance

Roof Wall Wall Assembl Linear Transmittance
Description of Detail (Thermal Anomaly) Construction Construction e v Detailed Description Btulhr it
Type Type P! E W/ m K
o
2
3
» .
T 0 . . Exposed Steel Framed Parapet with
58 Steel Framed Concrete Pre-cast Sandwich Pre-cast Sandwich Panels and Steel 6.5.4 0.375 0.650
o > Panels
) Roof Deck
S
w
=
o
2
§ Exterior Insulated Concrete Parapet
3 a Conventional with a Conventional Curtain Wall
5 2 Concrete Steel Framed Curtain-Wall System with Insulated Spandrel Panel 223 0.404 0.699
‘: @ Spandrel and Interior Insulated (Spray Foam)
% Steel Stud Wall Assembly
=
o
2
§
S 9 Partially Insulated Concrete Parapet
53 Concrete Window-wall Window-wall with Window-wall Spandrel and 1.3.2 0.563 0.975
2 5’ Spandrel and Vision| Concrete Roof
S
w
=
e
Exterior Insulated Partially Insulated Concrete Parapet
3 Concrete Steel Framed Steel Stud with an Exterior Insulated Steel Stud 5.5.1 0.295 0.511
T Wall Assembly with EIFS
2
=
h
Interior and Exterior Partially Insulated Concrete Parapet
3 Concrete Steel Framed Insulated Steel Stud with an Interior Insulated EIFS Steel 553 0.297 0.514
T Stud Wall Assembly
2
=
h
Exterior Insulated .
Concrete Concrete Pour-in-Place | Fartially Insulated Concrete Parapet | 4 5 4 0.231 0.400
T C with an EIFS Concrete Wall Assembly
i oncrete
°
c
=
k Insulated Steel Framed Parapet with
Interior and Exterior Insulated Steel
Interior and Exterior | Stud Wall Assembly with Horizontal Z-
T Stesilbiamed Stesilbramed Insulated Steel Stud| Girts Supporting Metal Cladding and 559 0.289 0.500
3 Steel Roof Deck with Open Web Steel
5 Joist
3 | i
1]
]
Fl . Horizontal Insulated Metal Panel at
0
2 Steel Framed | "SU12led Metal | Horlzontal INSUAIeA] b apet with Steel Roof Deck and Open|  56.5.11 0237 | 0410
E Web Steel Joist
c
=
|
o
2
3
» .
T 0 . Vertical Insulated Metal Panel at
53 Steel Framed sbatliNetaly| Vertical Insulated Parapet with Steel Roof Deck and Open 5.5.10 0.283 0.489
o > Panel Metal Panel N
Py 3} Web Steel Joist
S
w
=
Conventional Exterior Insulated Concrete Parapet
Concrete Curtain Wall Curtain-Wall with Curtain-wall Outboard of Parapet 224 0.444 0.768
Spandrel and Concrete Roof Deck
-3
3]
% Exterior Insulated Exterior Insulated Concrete Parapet
2 Concrete Steel Framed with an Steel Stud Wall Assembly and 552 0.220 0.380
= Steel Stud .
> Drained EIFS
E
w
o
2
% Interior and Exterior Exterior Insulated Concrete Parapet
g Concrete Steel Framed Insulated Steel Stud with an Interior Insulated Steel Stud 554 0.225 0.390
> Wall Assembly and Drained EIFS
35
w

B.0.18

Regular

Regular

Regular

Regular




Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Parapet Linear Transmittance

Roof Wall Wall Assembl Linear Transmittance
Description of Detail (Thermal Anomaly) Construction Construction - v Detailed Description Reference Category
Description Btu/ hr ft
Type Type E W/imK

-3

1]

E Exterior Insulated Exterior Insulated Concrete Parapet

E Concrete Concrete Pour-in-Place with Concrete Wall Assembly and 6.5.2 0.125 0.217

> Concrete Drained EIFS

E

w

T

Thermally Broken Concrete Parapet

= Interior and Exterior | at Roof Deck with Interior and Exterior -

2 Concets Steelhiansd Insulated Steel Stud| Insulated Steel Stud Wall Assembly at 5512 0.058 0-100 et
_5 Concrete Deck

o

&

i

E N . Exterior Insulated Wood-Framed

k- Exterior and Interior Parapet with a Wood-fi Wall

> Wood Wood Insulated Wood- pet with a Iood-irame Watl 7.4.1 0.032 0.056 Efficient
= Assembly and Flat Roof Assembly with

r] Framed N N

o Insulation Between Joists

o

&

w
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Corner Linear Transmittance

B.0.20

o . Construction Wall Assembly . o (HITEET VEEmiETED
Description of Detail (Thermal Anomaly) o Detailed Description Reference Category
Type Description Btu/ hr ft
F W/ m K
=
g Exterior Insulated Steel Frame
3 Interior and Outside Corner Transition with an
g Steel Framed | Exterior Insulated | Interior and Exterior Insulated Steel Stud 5.6.5 0.105 0.181 Efficient
‘0 Steel Stud Wall Assembly with Horizontal Z-Girts
g Supporting Metal Cladding
=
g Exterior Insulated Steel Frame
8 Exterior Insulated Outside Corner Transition with an
g Steel Framed Steel Stud Exterior Insulated Steel Stud Wall 5.6.3 0.092 0.160 Efficient
B Assembly with Horizontal Z-Girts
8 Supporting Metal Cladding
8 Exterior Insulated Steel Frame
g Outside Corner Transition with an
o Exterior Insulated | Exterior Insulated Steel Stud Wall .
§ Sieelyiaed Steel Stud Assembly with Reduced Framing and 5.64 0.089 0153 Eicel
g Horizontal Z-Girts Supporting Metal
o Cladding
=
o
£
8 Interior and Exterior Insulated Outside Corner
g Steel Framed | Exterior Insulated | Transition with a Split Insulated Steel 5.6.2 0.039 0.067 Efficient
K] Steel Stud Stud Assembly and Drained EIFS
3
=
o
£
3 Interior and Exterior Insulated Outside Corner
g Steel Framed | Exterior Insulated | Transition with Steel Stud Assembly 5.6.1 0.060 0.105 Efficient
] Steel Stud and Drained EIFS
3
=
o
£
8 Exterior Insulated Exterior Insulated Outside Corner
g Concrete Pour-in-Place Transition with Concrete Wall 6.6.1 0.085 0.147 Efficient
@ Concrete Assembly and Drained EIFS
3
5
5 Exterior Insulated Metal Panel
© Insulated Metal | Vertical Insulated Outside Corner Transition with .
§ Panel Metal Panel Vertical Insulated Metal Panel with Steel 568 0.09 0.156 ETCen
2 Structure
3
o
=
2
5 Exterior Insulated Metal Panel
o Insulated Metal | Horizontal Insulated | Outside Corner Transition with i
§ Panel Metal Panel Horizontal Insulated Metal Panel with 569 0.087 0.084 Efficient
_g Steel Structure
§ |
g Exterior Insulated Wood-Framed
8 Exterior and Interior | Outside Corner Transition with a
g Wood Insulated Wood- Wood-frame Wall Assembly and Wood 7.5.1 0.021 0.036 Efficient
‘® Framed Strapping and Exterior Insulation
5 Supporting Fiber Cement Board
5
£ Inside Corner Window-wall Transition
o . . N . .
o Interior and Exterior | with Interior and Exterior Insulated Steel
3 Slesllhsned Insulated Steel Stud| Stud Assembly and Spray Foam 567 0.138 0238 IRegEr
z Insulation behind Back Pan
§
° Exterior Insulated Inside Corner Window-wall Transition
o Steel Framed with Exterior Insulated Steel Stud 5.6.6 0.125 0.217 Regular
L} Steel Stud
% Assembly
i=
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Corner Linear Transmittance

Linear Transmittance

Description of Detail (Thermal Anomaly) Constinctionyuall As.ser.nbly Detailed Description Reference
Type Description Btu/ hr ft W m K
F
5
£
o . . .
o Window Wall | Window-wall Inside Corner Window-wall Transition |, , , 0119 0.206
(] . with Interior Spray Foam Insulation
h] Spandrel and Vision
2
5
£
o N . e
o Window Wall | Window-wall Inside Corner Window-wall Transition |, , | 0.247 0.427
[} . with no Interior Insulation
h] Spandrel and Vision
2
i3
o8 i
o3 Sl?;z'gtulgscuf,:)egt Interior Insulated Steel Stud Curb at
s £ Steel Stud N Sliding Door and Exterior Insulated 8.1.10 0.395 0.684
S5 Exterior Insulated |- oo Roof Deck
N3 Concrete Roof Deck
s £
£>
5T
Q
58 Exterior and Interior,
o3 Insulated Steel | Exterior and Interior Insulated Steel
g ‘—: Steel Framed Stud Curb at Stud Curb at Sliding Door and Exterior 8.1.11 0.104 0.180
5 2 Exterior Insulated Insulated Concrete Roof Deck
5 £ Concrete Roof Deck
T W

Category

Regular

Regular

Efficient

B.0.21
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Structural Beam Point Transmittance

e q Construction Wall Assembly . T Point Transmittance |
D t f Detail (Th I A I o Detailed D t Refi Cati
escription of Detail (Thermal Anomaly) T Description etailed Description eference o WIK ategory
g Steel-to-Steel Through Beam
[i1] Interior and Exterior Connection with Interior and Exterior
5 Steel Framed Insulated Steel Stud Insulated Steel Stud Assemebly with 572 1.73 0.92
3 Horizontal Z-Girts Supporting Metal
E Cladding and Composite Floor
% Steel-to-Concrete Through Beam
m Exterior Insulated Connection with Exterior Insulated
5 Steel Framed Steel Stud Steel Stud Assmebly with Intermittent 575 1.24 0.66
3 Vertical Z-Girts Supporting Metal
l‘.g‘ Cladding
£
g
m Conventional Steel-to-Steel Through Beam
5 Curtain Wall Curtain-Wall Connection with Conventional Curtain 24.2 0.30 0.16 Efficient
3 Spandrel Wall Spandrel
2
S
[=
£
g
m Conventional Steel-to-Steel Through Beam
5 Curtain Wall Curtain-Wall Connection with Conventional Curtain 244 0.21 0.11 Efficient
3 Spandrel Wall Spandrel and Boxed Mullions
£
£
g
m Conventional Steel-to-Concrete Through Beam
5 Curtain Wall Curtain-Wall Connection with Conventional Curtain 241 0.22 0.12 Efficient
3 Spandrel Wall Spandrel
2
S
[=
2
kS Thermally Broken Steel-to-Steel
§ Interior and Exterior Through Beam Connection with 5 mm
> Steel Framed Isolator Pad and Steel Bolts with Interior 573 2.24 1.19
= Insulated Steel Stud :
£ and Exterior Insulated Steel Stud
H Assmebly with Horizontal Z-Girts
£
2
kS Thermally Broken Steel-to-Steel
§ Interior and Exterior Through Beam Connection with 5 mm
> Steel Framed | Isolator Pad and Stainless Steel Bolts 573 217 1.15
= nsulated Steel Stud . ) "
£ with Interior and Exterior Insulated Steel
H Stud Assmebly with Horizontal Z-Girts
£
2
kS Thermally Broken Steel-to-Steel
§ Interior and Exterior Through Beam Connection with 10
> Steel Framed mm Isolator Pad and Steel Bolts with 573 1.89 1.00
= Insulated Steel Stud ) )
£ Interior and Exterior Insulated Steel Stud
H Assmebly with Horizontal Z-Girts
£
h-]
% Thermally Broken Steel-to-Steel
g Through Beam Connection with 10
- Interior and Exterior | mm Isolator Pad and Stainless Steel
- Stainless Steel
= Sl [FEmeE Insulated Steel Stud| Bolts with Interior and Exterior Insulated 573 182 0.7
£ Steel Stud Assmebly with Horizontal Z-
2 Girts
=
3
kS Thermally Broken Steel-to-Concrete
§ Exterior Insulated Through Beam Connection with
> Steel Framed Steel Stud Isolator Pad and Exterior Insulated Steel 576 0.91 0.48
g Stud Assmebly with Intermittent Vertical
H Z-Girts
<
[=
33
5 ,% Manufactured Thermal Break Steel-to-|
o= Interior and Exterior | Steel Through Beam Connection with
% 2 Slesllhaned Insulated Steel Stud| Interior and Exterior Insulated Steel Stud 574 0.91 0.48
é E Assmebly with Horizontal Z-Girts
=

B.0.22
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Structural Beam Point Transmittance

Description of Detail (Thermal Anomaly) BRI ol As_ser_nbly
Type Description

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

q e Point Transmittance
Detailed Description Reference Btu/hr F WIK Category

Manufactured Thermal Break Steel-to-|
. Concrete Through Beam Connection
Exterior Insulated

Steel Stud with Exterior Insulated Steel Stud 5.7.7 0.07 0.04 Efficient
Assmebly with Intermittent Vertical Z-
Girts

Steel Framed

Manufactured
Thermal Break

B.0.23
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Beam and Post Linear Transmittance

Description of Detail (Thermal Anomaly) S || EDAseny Detailed Description Reference é—:"?‘:‘ :ﬁnsmiﬁance Categol
P Y Type Description P u F r W/ m K gory
£ Conventional
3 Curtain Wall Curtain-wall Structural Beam and Canopy Gutter 243 0.70 1.20
o Spandrel Intersection with Curtain Wall
3 Steel Framed Interior and Exterior Exterior Insulated Structural Post 571 0.16 0.08 Efficient
o Insulated Steel Stud

B.0.24
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Interior Wall Intersection Linear Transmittance

Linear Transmittance

Description of Detail (Thermal Anomaly) SCIENTEID || U As.ser.nbly Detailed Description Reference | Btu/ hr ft
Type Description F W/ m K

g Interior Insulated Exposed Interior Concrete Mass Wall

S Concrete - Intersection with Non-Insulated 6.24 0.410 0.710
X Poured-in-place | b i wall

w Concrete Assembly

° . Exposed Interior Concrete Mass Wall

b Interior Insulated Intersection with Non-Insulated

S Concrete Poured-in-place I . 6.7.1 0.462 0.799
g Concrete Assembly Partition Wall Intersection and Unheated

w Floor Slab (Parking Garage)

° . Exposed Interior Concrete Mass Wall

b Interior Insulated Intersection with Non-Insulated

o Concrete Poured-in-place I . ) 6.2.2 0.385 0.666
g c Partition Wall Intersection with Slab

oncrete Assembly -

w Projection

£

2

Q

x Interior Insulated Exposed Interior Concrete Mass Wall

§ Concrete Poured-in-place Intersection with Insulated Partition 6.2.3 0.262 0.454
5 Concrete Assembly | Wall Intersection with Slab Projection

2

£

g Exposed Concrete Mass Wall

3 Concrete Window-wall Intersection with Window-wall and Non- 1.5.1 0.474 0.820
u’j Spandrel and Vision| insulated Partition Wall

g Exposed Concrete Mass Wall

2 Concrete Window-wall Intersection with Window-wall and 1.5.2 0.664 1.150
u’j Spandrel and Vision| Insulated Partition Wall

°

2

5

2 Interior and Exterior Exterior Insulated Steel Framed Wall

% Steel Framed Insulated Steel Stud Intersection with an Interior and 5.8.1 0.023 0.039
2 Exterior Insulated Steel Stud Wall

Q

x

w

°

Q

s

2 Exterior and Interior | Exterior Insulated Concrete Mass

% Concrete Insulated Wood- Wall Intersection with an Interior and 771 0.134 0.232
2 Framed Exterior Insulated Wood Stud Assembly

Q

X

w

B.0.25
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At-Grade Transition Linear Transmittance

Linear Transmittance

Description of Detail (Thermal Anomaly) SCIENTEID || U As.ser.nbly Detailed Description Reference | Btu/ hr ft
Type Description F W/ m K
g Wood-Frame with Wood-Frame Door Sill on Concrete
2 Wood Slidi Deck Over Unheated Space (Parking 7.61 0.320 0.554
g liding Door G
o arage)
°
2
5
F Pre-cast Sandwich Insulated Slab-on-Grade Transition
£ Concrete with Pre-cast Sandwich Panel with 6.7.2 0.423 0.732
T Panels . : - .
] Discontinuous Insulation at Footing
2
=]
°
2
& . . Insulated Foundation Wall Transition
2 Exterior and Interior with Interior and Exterior Insulated
5 Wiest '”SU'S:E;Z\QW"' Wood Stud Assembly with Wood 762 0.050 0.087
3 Framed Wall at Rim Joist
i<
=]
3
5 Exterior Insulated Foundation Wall
2 Exterior and Interior | Transition with Interior and Exterior
% Wood Insulated Wood- Insulated Wood Framed Wall with Shelf 764 0.523 0.905
2 Framed Angle and Brick Ties Supporting Brick
2 Veneer
x
]
°
2
5
= " 28 N
@ . Insulated Footing Transition with Pre-
£ Concrete | Fre-cast Sandwich |- Sandwich Panel with Insulation 67.3 0139 0.241
= Panels N . . .
2 Aligned with Footing Insulation
Q
x
]
°
2
% . . Exterior Insulated Foundation Wall
2 Exterior and Interior Transition with Interior and Exterior
% Wood Insulated Wood- ) 763 0.060 0.104
H Framed Ingulated Wood Framed Wall at Rim
F Joist
X
w
°
Q
s
F Conventional Exterior Insulated Foundation Wall
£ Curtain Wall . Transition with Conventional Curtain 251 0.495 0.857
5 Curtain Wall w
2 all
2
3
w
°
2
5
2 Conventional Exterior Insulated Foundation Wall
£ Curtain Wall . Transition with Conventional Curtain 251 0.370 0.640
= Curtain Wall - .
.g Wall and aerogel insulation
Q
x
w

B.0.26
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Roof Clear Field Assemblies

Construction Wall Assembl Roof iihermafiltansmittance
Description of Detail (Thermal Anomaly) . Y Detailed Description Reference . 2
Type Description Insulation |Btu/ hr f* F| W/ m>K
R-20 0.149 0.85
k]
'g Exterior Insulated Metal Roof with Exterior Insulated Sloped
- Steel Framed Metal Roof with Continuous Metal Sub- 9.1.1 R-30 0.130 0.74
8 Metal Roof . .
§ Girts at 12
R-40 0.117 0.66
R-20 0.097 0.55
k]
:E Exterior Insulated Metal Roof with Exterior Insulated Sloped
- Steel Framed Metal Roof with Continuous Metal Sub- 9.1.2 R-30 0.080 0.46
] Metal Roof . "
g Girts at 24
R-40 0.070 0.40
R-20 0.081 0.46
k]
'g Exterior Insulated Metal Roof with Exterior Insulated Sloped
- Steel Framed Metal Roof with Continuous Metal Sub- 913 R-30 0.065 0.37
8 Metal Roof . "
§ Girts at 36
R-40 0.055 0.31
o Conventional Wood Framed Roof Intersection with
S Wood Ventilated Attic Wood-frame wall with Insulation at 742 R-30 0.033 0.19
= Sloped Roof Ceiling
° Un-vented Sloped Wood Framed Roof Intersection with
S Wood Roof P Wood-frame wall with Insulation at Roof 743 R-30 0.041 0.23
S Sheathing
° . . .
g Wood Ventilated Low Wood Frarped Roof Intersection with 744 R-30 0.034 0.19
2 Sloped Roof Masonry Firewall
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Roof Interface Details Linear Transmittance

Description of Detail (Thermal Anomaly) SR || (R Al Detailed Description Reference é—tinii:' :ﬁnsmiﬁance Catego
P Y Type Description P u F r W/ m K gory

2

e

e Concrete Insulation in Deck | Concrete Curb or Wall Intersection 9.22 0.536 0.927

38

= .

5 Steel Framed | EXteriorInsulated |y ) poof Ridge Intersection 921 0.324 0.560

s Metal Sloped Roof

° Conventional Wood Framed Roof Intersection with

S Wood Ventilated Attic Wood-frame wall with Insulation at 742 0.035 0.061 Efficient
= Sloped Roof Ceiling

° Un-vented Sloped Wood Framed Roof Intersection with

4 Wood P Wood-frame wall with Insulation at Roof 743 0.108 0.187 Efficient
H Roof )

Sheathing

° " . .

8 Wood Ventilated Low Wood Framed Roof Intersection with 744 0.037 0.064 Efficient
2 Sloped Roof Masonry Firewall
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D 71 - 1] e e e B.1.1
Window Wall System — Spandrel Panel Clear Wall with No Interior Stud Cavity
Insulation

Detail 1.2, s B.1.2
Window Wall System — Spandrel Panel Clear Wall with Interior Sprayfoam
Insulation

Detail 1.2.1 ... s B.1.3

Window Wall System — Slab Intersection with Spandrel Bypass & No Interior
Stud Cavity Insulation

Detail 1.2.2... .. B.1.4

Window Wall System — Slab Intersection with Spandrel Bypass & Interior
Sprayfoam Insulation

D 11 - 1] e e B.1.5
Window Wall System with 3’ x 3’ Spandrel Section — AIM Applications

D 71 - 1] g e B.1.6
Window Wall System — Un-insulated Concrete Parapet & Roof Intersection

Detail 1.3.2.....c e anaan B.1.7

Window Wall System — Partially Insulated Concrete Parapet & Roof Intersection

Detail 1.4.1 ... aanan B.1.8
Window Wall System — Inside Corner with Spandrel to Vision Transition & No
Interior Stud Cavity Insulation

D 71 - 1] g 0 B.1.9
Window Wall System — Inside Corner with Spandrel to Vision Transition & Interior
Sprayfoam Insulation

[ 71 = 1] g R e N B.1.10
Window Wall System with Insulated Spandrel Panel — Insulated Interior Concrete
Wall and Slab Intersection

Detail 1.5.2......cceee s B.1.11

Window Wall System with Insulated Spandrel Panel — Un-insulated Interior
Concrete Wall and Slab Intersection

B.1.ii
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Detail 1.1.1

Window Wall System — Spandrel Panel Clear Wall with No Interior
Stud Cavity Insulation

Thermal Performance Indicators

ool Assembly 1D R R-3.2 (0.55 RSI) + backpan
' (Nominal) R-Value '® | insulation
Bl | U U-value and R-value for
0.70 | Transmittance / RW’ w = spandrel wall
Resistance u. | 9= glazing, including
0.60 ° | framing
0.s0+ | Transmittance / U R U- and R-values for overall
o408 Resistance ' assembly
.| | Surface _ .
0.30 Temperature T, 0 = .exte.nor temperature
b.20 Index 1 = interior temperature
0. 10 'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
000 final report.
Nominal (1D) vs. Assembly Performance Indicators
Spandrel Section Glazing
Back'pan1 Rip Rw Uw Ucentre of glass UQ
nsulation 10| f2hroF /Bt | fNrSF/Biu | BHut hr °F Btu/ft hr °F | Btu/ft® -hr °F
RS)) (m? K/ W) (m*K/W) (Wim? K) (W/m? K) (W/m? K)
R-8.4 (1.48) R-11.6 (2.03) R-6.3 (1.11) 0.158 (0.90) 0.321 (1.82) 0.408 (2.32)
R-12.6 (2.22) | R-15.7 (2.77) R-7.1 (1.26) 0.140 (0.80)
R-16.8 (2.96) | R-19.9 (3.51) R-7.6 (1.33) 0.132 (0.75)
Combined Assembly
Backpan R u
lnSIlQJI?/t;cl)SJD ftz-hg-"F / Btu Btu/ft2 -hr -°F
- 2
(RS) (m"K/W) (W/m? K)
R-8.4 (1.48) R-3.2 (0.56) 0.314 (1.79)
R-12.6 (2.22) | R-3.2(0.57) 0.308 (1.75)
R-16.8 (2.96) | R-3.3 (0.58) 0.305 (1.73)

Temperature Indices

R8.4 | R12.6 | R16.8
Ti1 0.63 0.64 0.65 | Min T in stud cavity, on frame at backpan
Ti2 0.77 0.80 0.82 | Max T on backpan, at center of backpan
Tis 0.57 0.58 0.59 | Min T on interior glazing, at corner of glazing
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Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail

1.1.2

N

Nominal (1D) vs. Assembly Performance Indicators

Window Wall System — Spandrel Panel Clear Wall with Interior
Sprayfoam Insulation

Thermal Performance Indicators

1.0
e Assembly 1D R R-15.1 (2.67 RSI) +

: (Nominal) R-Value '® | backpan insulation
0.50 5 U-value and R-value for

H UW! —_
0.7o— | Transmittance / R w = spandrel wall
Resistance UW g = glazing, including

CR | 9 | framing
o.z0f | Transmittance / U R U- and R-values for overall
- Resistance ' assembly
0.30 Surface 0 = exterior temperature

' Temperature T o P
020 Index 1 = interior temperature
D.10 'Surface temperatures are a result of steady-state conductive heat flow
0.0 with constant heat transfer coefficients. Limitations are identified in

final report.

Clear Wall Spandrel Section Glazing
BaCKpan Rip Rw Uw Ucentre of glass Ug
Insgl?/t;?lr}em ftZ.hzr.oF / Btu ftz-hg-c’F/Btu Btu/ft? r °F Btu/ft? -hr °F Btu/ft’ -hr -°F
(RS) (m“K/W) (m” K/ W) (W/m” K) (W/m? K) (W/m? K)
R-8.4 (1.48) | R-23.5(4.15) | R-9.0(1.59) | 0.111(0.63) 0.321 (1.82) 0.408 (2.32)
R-12.6 (2.22) | R-27.7(4.89) | R-9.8(1.72) | 0.102(0.58)
R-16.8 (2.96) | R-31.9(5.63) | R-10.4 (1.82) | 0.097 (0.55)
Combined Assembly
Backpan R u
Insll?,ul?/t;cIJS;D ftz-hg-"F / Btu Btu/ft2 -hr -°F
(RS)) (m” K/ W) (W/m? K)
R-8.4 (1.48) R-3.4 (0.59) | 0.297 (1.68)
R-12.6 (2.22) | R-3.4(0.60) | 0.293 (1.67)
R-16.8 (2.96) | R-3.4(0.60) | 0.291 (1.65)

Temperature Indices

R8.4 | R12.6 | R16.8
Tit 0.74 0.75 0.76 | Min T in stud cavity, on sprayfoam in line with vertical frame
Ti2 0.93 0.94 0.94 | Max T on sprayfoam, in line with center of backpan
Tis 0.53 0.54 0.54 | Min T on interior glazing, at corner of glazing
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Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Window Wall System - Slab Intersection with Spandrel Bypass & No
Interior Stud Cavity Insulation

Detail 1.2.1

Thermal Performance Indicators

1.0
e Assembly 1D R R-3.2 (0.55 RSI) + backpan
5 | (Nominal) R-Value '® | insulation
0.0 : “clear wall” U- and R-value,
Transmittance / Uy, _ drel wall without
279 | Resistance without | R,, \sl\ia_bspan rel wall withou
0.0~ | Anomaly Ug )
g = glazing
.50 Us, | Uand R-values for
- Transmittance / Rs, | s = spandrel with slab
I | Resistance U; | t=combined glazing and
0.30 | R: | spandrel with slab
— Surface 0 = exterior temperature
1 Ti : :
Temperature Index 1 = interior temperature
0,10
: Incremental increase in
Linear ) .
0.00 Transmittance 1] transmittance per linear
length of slab

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

2Spandrel section includes interface with slab and vision glazing.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Clear Wall Spandrel Section Base Assembly - Glazing

| Be:ck_pan1 5 Rib Rw Uw Ucentre of glass Ug
neulation. f*hrF /Btu | f*hr°F/Btu | Bt/ hr °F Btu/ft? -hr °F Btu/ft’ -hr °F
(RS) (m? K/ W) (m” K/ W) (Wim? K) (W/m? K) (W/m? K)
R-8.4 (1.48) | R-11.6 (2.03) | R-6.3 (1.11) 0.158 (0.90) 0.321 (1.82) 0.408 (2.32)
R-12.6 (2.22) | R-15.7 (2.77) | R-7.1 (1.26) 0.140 (0.80)
R-16.8 (2.96) | R-19.9 (3.51) | R-7.6 (1.33) 0.132 (0.75)
Slab Linear Transmittance Spandrel Section with Slab?
Back_pan R U, v Rs Us
Ins;?/tg:g; D ft>-hr-°F / Btu Btu/ft® -hr -°F Btu/ft -hr-°F ft>-hr-°F / Btu Btu/ft® -hr -°F
(RS)) (m? K /W) (W/m? K) (W/m K) (m? K /W) (W/m? K)
R-8.4 (1.48) R-2.8 (0.49) | 0.358 (2.03) | 0.350 (0.606) R-3.6 (0.64) 0.275 (1.56)
R-12.6 (2.22) | R-2.8 (0.50) | 0.353 (2.00) | 0.359 (0.622) R-3.8 (0.68) 0.260 (1.48)
R-16.8 (2.96) | R-2.8 (0.50) | 0.350 (1.99) | 0.363 (0.628) R-3.9 (0.70) 0.253 (1.44)
Temperature Indices
R8.4 | R12.6 | R16.8
Tit 0.60 0.63 0.63 | Min T in stud cavity, on frame at backpan
Ti2 0.75 0.78 0.80 | Max T on backpan, at center of backpan
Tis 0.51 0.51 0.51 Min T on interior glazing, at corner of deflection header
Tia 0.54 0.54 0.54 | Min T on slab, at head of lower glazing and vertical mullion

B.1.3



Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Window Wall System - Slab Intersection with Spandrel Bypass &
Interior Sprayfoam Insulation

Detail 1.2.2

Thermal Performance Indicators

1,00

ol Assembly 1D R R-15.1 (2.67 RSI) +
' (Nominal) R-Value ' | backpan insulation
0.60m “clear wall’ U- and R-
o.70— | Transmittance / U, | value,
Resistance without Rw, | w = spandrel wall without
20| Anomaly Ug | slab
0.50 g = glazing
o0l Us, | U and R-values for
' Transmittance / Rs, | s = spandrel with slab
0,301 Resistance U; [ t=combined glazing and
- R: [ spandrel with slab
Surface Temperature 0 = exterior temperature
0,10 Ti f .
Index’ 1 = interior temperature
@.00 Incremental increase in
Linear Transmittance Y | transmittance per linear
length of slab

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

2Spandrel section includes interface with slab and vision glazing.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Clear Wall Spandrel Section Base Assembly - Glazing

| Be:ck'pan1 b Rip Rw Uw Ucentre of glass Ug
netaton fhroF /Btu | fEhroF/Btu | Bt/ r °F Btu/ft? -hr °F Btu/ft’ -hr °F
RS) (M2 K / W) (m* K /W) (W/m? K) (W/m? K) (W/m? K)
R-8.4 (1.48) | R-23.5(4.15) | R-9.0 (1.59) 0.111 (0.63) 0.321 (1.82) 0.408 (2.32)
R-12.6 (2.22) | R-27.7 (4.89) | R-9.8 (1.72) 0.102 (0.58)
R-16.8 (2.96) | R-31.9 (5.63) | R-10.4 (1.82) | 0.097 (0.55)
Slab Linear Transmittance Spandrel Section with Slab?
Backpan R Uy " Rs Us
'“%‘f};‘;ﬂ; D | #heoF/Btu | B hrF | Bttt hroF f2-hr-°F / Btu Btu/ft? -hr °F
(RS) (m? K /W) (W/m? K) (W/m K) (m? K /W) (W/m? K)
R-8.4 (1.48) R-2.9 (0.51) 0.344 (1.95) | 0.377 (0.652) R-4.2 (0.74) 0.228 (1.29)
R-12.6 (2.22) | R-2.9 (0.52) 0.340 (1.93) | 0.376 (0.651) R-4.4 (0.77) 0.228 (1.29)
R-16.8 (2.96) | R-3.0 (0.52) 0.339 (1.92) | 0.380 (0.658) R-4.5 (0.79) 0.223 (1.27)
Temperature Indices
R8.4 | R12.6 | R16.8
Ti1 0.73 0.74 0.75 | Min T in stud cavity, on sprayfoam in line with vertical frame
Ti2 0.93 0.93 0.94 | Max T on sprayfoam, in line with center of backpan
Tis 0.51 0.51 0.51 Min T on interior glazing, at corner of deflection header
Tig 0.53 0.53 0.53 Min T on slab, at deflection header, in line with vertical frame
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Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detai I 1 2 3 Window Wall System with 3’ x 3’ Spandrel Section — AIM

Applications
Thermal Performance Indicators
1.0
I Spandrel Section
i | Us, | U-value and
0.80— Rs | “Effective” R-value
(including slab)
0.70—
Transmittance U Glazing U-value
°-#9% | / Resistance Rg’ and “Effective” R-
0.50 & 9 | value
0.40 Total Assembly U-
Yo | value and
0,301 R value an
' t | “Effective” R-value
P20 'U; based on a window to wall ratio of 40%
0,10 AIM = Architectural Insulation Module
.00
Scenarios
. - . . L AIM Spacer/Edge
Scenario Vision Glass and Spacer Insulation Thickness and Application Condition
g1 | Double Glazed with Silicone Warm 0.75" (19 mm) AIM adhered to Frame None
Edge Spacer
G2 Double Glazed with Silicone Warm 0.75" (19 mm) AIM adhered to Frame + 2" None
Edge Spacer (51 mm) Mineral Wool in Backpan
Nominal (1D) vs. Assembly Performance Indicators
Insulation ng , Rs Ug Rg U ) R¢
Scenario R-Value Btu/ft® -hr °F | ft>hr°F /Btu | Btu/ft’ -hr -°F | f>hr°F /Btu | Btu/ft* -hr °F | ft*hr-°F/Btu
(RSI) (Wim? K) (m” K/ W) (W/m? K) (M’ K /W) (W/m? K) (M2 K /W)
G1 R-29.3 (5.16) | 0.111(0.63) | R-9.0 (1.58) | 0.475(2.70) | R-2.1 (0.37) | 0.339 (1.93) | R-2.9 (0.52)
G2 R-37.7 (6.64) | 0.107 (0.61) | R-9.3 (1.64) | 0.474 (2.69) | R-2.1(0.37) | 0.337 (1.91) | R-3.0(0.52)
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Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

. Window Wall System —
Detall 1 31 Intersection

0.90 B8
0.80—
0.70—
0,60
0.50 8
0. 405
0.30 85

0.20

@ 0.00

Un-insulated Concrete Parapet & Roof

Thermal Performance Indicators

Transmittance / U, | “clear field” U- and R-value,

Resistance without | R, | r = roof

Anomaly Ug, | g = glazing

Transmittance / U, | U-and R-values for overall

Resistance R | assembly

Surface T 0 = exterior temperature

Temperature Index’ " | 1 = interior temperature

Linear 1ncrem$tntal mcrea:ge in

Transmittance U ransmittance per linear
length of parapet

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Roof

Roof R u
. r r
Ins;la\;tlaclJS;D ftz-hg-"F / Btu Btu/ft2 -hr °F
- 2
(RS (m“ K /W) (W/m* K)

R-20 (3.52) | R-21.9(3.86) 0.046 (0.26)

Parapet Linear Transmittance

R U U]
ft>-hr-°F / Btu Btu/ft -hr -°F Btu/ft -hr-°F
(M? K /W) (W/m? K) (W/m K)

R-3.5(0.61) | 0.288(1.63) | 0.567 (0.981)

Temperature Indices

Base Assembly - Glazing

Ucentre of glass Ug
Btu/ft? -hr -°F Btu/ft? -hr °F
(W/m? K) (W/m? K)

0.321(1.82) | 0.408(2.32)

Tiv | 0.44 | Min T on frame, along head of window wall away from centre mullion

Ti2 | 0.49 | Min T on interior glazing, at corner of glazing

Tis | 0.48 | Min T on slab, along head of window wall away from centre mullion
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Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

- Window Wall System - Partially Insulated Concrete Parapet & Roof
Detall 1 -32 Intersection

Thermal Performance Indicators

1.0
. 9)GI Transmittance / U, | “clear field” U- and R-value,
"I | Resistance without | R, | r = roof

o.20— | Anomaly Ug, | g = glazing

0.70— | Transmittance / U, | U- and R-values for overall
Resistance R | assembly

D.60

oo b | Surface T 0 = exterior temperature
Temperature Index’ " | 1 = interior temperature

A | L Incremental increase in

L | Hnear transmittance per linear
2 | Transmittance } P
length of parapet

0.10 with constant heat transfer coefficients. Limitations are identified in
final report.

0.20
Q "Surface temperatures are a result of steady-state conductive heat flow

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Roof Base Assembly - Glazing
| F?‘Of D R, Ur Ucentre of glass Ug
nslg-?/la(ljtr}e ft2-h2r-°F /Btu | Btu/ft’ r °F Btu/ft” -hr -°F Btu/ft’ -hr °F
(RS (m”K/W) (W/m” K) (W/m? K) (W/m? K)
R-20 (3.52) R-21.9(3.86) | 0.046 (0.26) 0.321 (1.82) 0.408 (2.32)

Glazing-Spandrel Linear Transmittance

Spandrel R U

i Y
InSFL;E/t;?S; D | #hroF/Btu | Bt hr°F | Btusft .hr °F
(RS)) (m? K /W) (W/m? K) (W/m K)

R-4.2 (0.74) | R-3.5(0.61) | 0.289 (1.64) | 0.576 (0.996)
R-8.4 (1.48) | R-3.5(0.61) | 0.287 (1.63) | 0.563 (0.975)

Temperature Indices

R4.2 R8.4
Tin 0.47 0.47 Min T on frame, along head at edge of glazing

Ti2 0.49 0.50 Min T on glazing, at corner of glazing

Tis 0.51 0.52 Min T on slab, along head of window wall close to centre mullion
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Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 1.4.1

ON

Window Wall System - Inside Corner with Spandrel to Vision
Transition & No Interior Stud Cavity Insulation

100

D.20 8

0.80—

0.70—

0.80F

0.50 8

0,407+

0.30 85

Thermal Performance Indicators

Assembly 1D R Spandrel Wall, R-3.2 (0.56
(Nominal) R-Value '® | RSI) + backpan insulation
Transmittance / U, clfar wal(: LIJ_ ar|1|d Rt_r:/aht'e’
Resistance without | R, \sl\ia_bspan rel wall withou
Anomaly Ug, .

g = glazing

U U and R-values for
Transmittance / RSY s = spandrel with slab
. ; s _ ) .
Resistance without U t = combined glazing,
t .
Anomaly R spandrel with slab and
' | corner

Surface T 0 = exterior temperature
Temperature Index’ " | 1 = interior temperature

Incremental increase in
Linear transmittance per linear
Transmittance s, We 'efgth of

s =slab

€ = corner transition

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Full Spandrel Wall Clear Wall

Base Assembly - Glazing

Backpan
Insulation Rip Rw Uw Ucentre of glass Ug
1D f>hrF /Btu | fhr°F/Btu | Btu/ft® -hr °F Btu/ft? -hr °F | Btu/ft? -hr °F
R(-gglll)le (m? K /W) (m? K/ W) (W/m? K) (W/m? K) (W/m? K)
R-8.4 (1.48) | R-11.6 (2.03) | R-6.8 (1.20) | 0.147 (0.84) 0.321 (1.82) | 0.408 (2.32)
R-12.6 (2.22)|] R-15.7 (2.77) | R-7.6 (1.34) | 0.132(0.75)
R-16.8 (2.96)| R-19.9 (3.51) | R-8.2(1.44) | 0.122 (0.69)
Full Spandrel Wall Slab Linear Transmittance Corner Linear Transmittance
Backpan
insulation 1D e Bt | B e oF Bkt rF et /B | B hr oF | Bttt heoF
(RS (m? K/ W) (W/m? K) (W/m K) (m? K /W) (W/m? K) (W/m K)
R-8.4 (1.48) | R-5.2(0.91) | 0.193 (1.10) | 0.366 (0.634) R-2.9 (0.50) | 0.350 (1.99) |0.244 (0.421)
R-12.6 (2.22) | R-5.6 (0.98) | 0.179 (1.02) | 0.379 (0.655) R-2.9 (0.52) | 0.341 (1.94) |0.245 (0.424)
R-16.8 (2.96) | R-5.8 (1.03) | 0.171 (0.97) | 0.390 (0.675) R-3.0 (0.52) | 0.336 (1.91) |0.247 (0.427)
Temperature Indices
R8.4 | R12.6 | R16.8
Ti1 0.51 0.53 0.53 | Min T in stud cavity, at deflection header away from corner
Ti2 0.78 0.82 0.83 | Max T on backpan, at center of backpan away from slab and glazing
Tis 0.52 0.52 0.52 | Min T on interior glazing, at corner of deflection header
Tig 0.54 0.55 0.55 Min T on slab, at deflection header, in line with vertical frame
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Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 1.4.2

-

Window Wall System - Inside Corner with Spandrel to Vision
Transition & Interior Sprayfoam Insulation

0.90 B8

0.80—

0.70—

0,60 —

0.50 B

0,405+

0,307

Thermal Performance Indicators

Assembly 1D R Spandrel Wall, R-15.1 (2.67
(Nominal) R-Value '® | RSI) + backpan insulation
Transmittance / U “clear wall” U- and R-value,
Resistance without R"VVV' w = spandrel wall without
Anomaly Ug, slab .

g = glazing

U U and R-values for
Transmittance / RS s = spandrel with slab
Resistance without US t = combined glazing,
Anomaly Rt spandrel with slab and
' | corner

Surface T 0 = exterior temperature
Temperature Index’ " | 1 = interior temperature

Incremental increase in
Linear transmittance per linear
Transmittance s, We 'efgth of

s =slab

€ = corner transition

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Full Spandrel Wall Clear Wall

Base Assembly - Glazing

Backpan
Insulation Rip Rw Uw Ucentre of glass Ug
1D f>hrF /Btu | fhr°F/Btu | Btu/ft® -hr °F Btu/ft? -hr °F | Btu/ft? -hr °F
R(-gglll)le (m? K /W) (m? K/ W) (W/m? K) (W/m? K) (W/m? K)
R-8.4 (1.48) | R-23.5 (4.15) | R-18.5(3.25) | 0.054 (0.31) 0.321 (1.82) | 0.408 (2.32)
R-12.6 (2.22)| R-27.7 (4.89) | R-19.4 (3.41) | 0.052 (0.29)
R-16.8 (2.96)| R-31.9 (5.63) | R-20.0 (3.52) | 0.050 (0.28)
Full Spandrel Wall Slab Linear Transmittance Corner Linear Transmittance
Backpan
insulation 1D e Bt | B e oF Bkt rF et (B | B hr oF | B ror
(RS (m? K/ W) (W/m? K) (W/m K) (m? K /W) (W/m? K) (W/m K)
R-8.4 (1.48) | R-9.0 (1.58) | 0.111 (0.63) | 0.456 (0.789) R-3.7 (0.65) | 0.270 (1.53) ] 0.114 (0.197)
R-12.6 (2.22) | R-9.3 (1.63) | 0.108 (0.61) | 0.449 (0.776) R-3.8 (0.66) | 0.266 (1.51) ] 0.117 (0.203)
R-16.8 (2.96) | R-9.4 (1.66) | 0.106 (0.60) | 0.447 (0.774) R-3.8 (0.67) | 0.265 (1.50) | 0.119 (0.206)
Temperature Indices
R8.4 | R12.6 | R16.8
Ti1 0.67 0.68 0.68 | Min T in stud cavity, on sprayfoam in line with deflection header
Ti2 0.97 0.97 0.98 | Max T on sprayfoam, at corner away from slab
Tis 0.44 0.45 0.45 | Min T on interior glazing, at corner of deflection header
Tig 0.57 0.57 0.57 Min T on slab, at deflection header, in line with vertical frame
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Appendix B - Catalogue Thermal Data Sheets

Detail 1.5.1

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Window Wall System with Insulated Spandrel Panel — Insulated
Interior Concrete Wall and Slab Intersection

Thermal Performance Indicators

Assembly 1D R R-3.2 (0.55 RSI) + backpan
> E | (Nominal) R-Value '® | insulation
> | Transmittance / Uy, | “clear wall” U- and R-value,
o.70— | Resistance without | Ry, | w = spandrel wall
ool Anomaly Ug g= g|azing
U and R-values for
0.50 B4 Us, | s = spandrel with slab
0.40 | Transmittance / Rs, | t = combined glazing and
Resistance U;, | spandrel with vertical
0.30 R; | concrete wall and horizontal
o.20 slab
ol | Surface T | 0= exterior temperature
@ Temperature Index’ ' | 1 = interior temperature
0,00
Incremental increase in
. transmittance per linear
Linear Ws,
Transmittance length of
b s = slab
v = vertical wall projection

'Surface temperatures are a result of steady-state conductive heat flow with
constant heat transfer coefficients. Limitations are identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly - Spandrel Section Clear Wall

Base Assembly - Glazing

Infual‘glt(igﬁn1 D Rip Rw Uw Ucentre of glass Uy
RValue fhr°F /Btu | f*hr°F/Btu | Btu/ft’ -hr °F Btu/ft? -hr °F Btu/ft? -hr °F
(RS)) (m? K /W) (m? K /W) (W/m? K) (W/m? K) (W/m? K)
R-8.4 (1.48) R-11.6 (2.03) | R-6.3 (1.11) | 0.158 (0.90) 0.321 (1.82) 0.408 (2.32)
R-16.8 (2.96) | R-19.9(3.51) | R-7.6 (1.33) | 0.132 (0.75)
Horizontal Slab Linear Transmittance Vertical Wall Linear Transmittance
Backpan , Re %JS Ws Rt Ui Wy
nsulation 1D | fhrF/Btu | B hr F | gy nroF fhroF /Btu | Btu/f hr°F | Btusit -hroF
(RS (m*K /W) (W/m? K) (W/m K) (M2 K /W) (W/m? K) (W/m K)
R-8.4 (1.48) R-3.6 (0.64) 0.275 (1.56) |0.350 (0.606) R-2.4 (0.42) 0.419 (2.38) | 0.386 (0.67)
R-16.8 (2.96) | R-3.9 (0.70) 0.253 (1.44) ]0.363 (0.628) R-2.5(0.43) 0.405 (2.30) | 0.476 (0.82)
Temperature Indices
R8.4 | R16.8
Ti1 | 0.29 0.31 Min T in stud cavity, on curtain wall frame, mid height of spandrel
T2 | 0.37 0.38 | Min T on exposed window frame, away from sill
Tiz | 0.52 0.52 | Min T on interior glazing, at corner of deflection header
Ty | 0.54 0.55 Min T on slab, at deflection header
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. Window Wall System with Insulated Spandrel Panel — Un-insulated
Detall 1 52 Interior Concrete Wall and Slab Intersection

Thermal Performance Indicators

1.0
0.90! Assembly 1D Rio R-3.2 (0.55 RSI) + backpan
(Nominal) R-Value insulation
o Transmittance / Uy, | “clear wall” U- and R-value,
v.70— | Resistance without Rw, | w = spandrel wall
o.c0ll Anomaly Ug | g =glazing
U and R-values for
| Us, | s = spandrel with slab
a.40— | Transmittance / Rs, | t = combined glazing and
Resistance U, | spandrel with vertical
| R; | concrete wall and horizontal
0.20 slab
0 0.10 Surface T | 0= exterior temperature
o oo Temperature Index’ " | 1 = interior temperature
Incremental increase in
Linear W transmittance per linear
Transmittance Lps, length of
Y | s=slab
v = vertical wall projection

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final
report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly - Spandrel Section Clear Wall Base Assembly - Glazing
Backpan
. R1D RW UW Ucentre of glass Ug
Ins;f;;?ﬂ; D | f2neoF/Bu | f2hrF /Bty | Btu/f? hr °F Btu/ft? -hr -°F Btu/ft? -hr -°F
(RS (m? K /W) (m? K /W) (W/m? K) (W/m? K) (W/m? K)
R-8.4 (1.48) R-11.6 (2.03) | R-6.3(1.11) | 0.158 (0.90) 0.321 (1.82) 0.408 (2.32)
R-16.8 (2.96) | R-19.9(3.51) | R-7.6 (1.33) | 0.132 (0.75)

Intersection Linear Transmittance Vertical Wall Linear Transmittance
Back.pan , R gJS i R¢ Ut Uy
'”Sglgtgl)ﬂem fehroF /Btu | Bt/ hr°F | Byt -hr°F f2hroF /Btu | Btu/f -hr °F | Btu/t -hroF
(RS (m* K /W) (W/m? K) (W/m K) (Mm% K / W) (W/m? K) (W/m K)
R-8.4 (1.48) R-3.6 (0.64) 0.275 (1.56) | 0.350 (0.606) R-2.3 (0.40) | 0.280 (1.59) | 0.575 (1.00)
R-16.8 (2.96) | R-3.9 (0.70) 0.253 (1.44) | 0.363 (0.628) R-2.3 (0.41) | 0.214(1.21) | 0.662 (1.15)

Temperature Indices
R8.4 | R16.8

Tin | 0.32 0.35 | Min T in stud cavity, on curtain wall frame, mid height of spandrel

T2 | 0.41 0.41 Min T on exposed window frame, away from sill

Tiz | 0.52 0.52 | Min T on interior glazing, at corner of deflection header
Ty | 0.54 0.55 | Min T on slab, at deflection header

B.1.11
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2.0 Conventional Curtain Wall
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Detail 2.1.1 . B.2.1

Conventional Curtain Wall System with Insulated Spandrel Panel and 3 5/8" x 1
5/8" Steel Stud (16" o.c) — Slab Intersection & No Interior Insulation in Stud
Cavity

D 11 - 1] 70 B.2.2
Conventional Curtain Wall System with Insulated Spandrel Panel and 3 5/8" x 1

5/8" Steel Stud (16" o.c) — Slab Intersection & Spray Foam Insulation in Stud
Cavity

Detail 2.1.3 ... s B.2.3
Conventional Curtain Wall System with Vertical and Horizontal Pressure Plates
and 5’ x 5’ Spandrel Section — Insulated Metal Backpan

D 11 = 1] 7R R B.2.4
Conventional Curtain Wall System with Vertical and Horizontal Pressure Plates
and 5’ x 5’ Spandrel Section — AIM Applications

D 11 = 1] 7R 0 B.2.5
Conventional Curtain Wall System with Vertical and Horizontal Pressure Plates
and 5’ x 5’ Spandrel Section — Insulated Metal Backpan

Detail 2.1.6 ... annan B.2.6
Conventional Curtain Wall System with 5’ x 5’ Spandrel Section — Alternative
Glazing Methods

Detail 2.1.7 ... aaaan B.2.7
Conventional Curtain Wall System with Vertical and Horizontal Pressure Plates
and 5’ x 5’ Spandrel Section — Insulated Backpan and Improved Glazing

D 11 - 1] 70 < B.2.8
Conventional Curtain Wall System with Vertical and Horizontal Pressure Plates
and 5’ x 5’ Spandrel Section — AIM Applications and Improved Glazing

D 7T 7= 1] 720 K B.2.9
Conventional Curtain Wall System with Vertical and Horizontal Pressure Plates,
Intermediate Mullion and 5’ x 5’ Spandrel Section — Insulated Backpan

(7 - 1 20 e B.2.10
Conventional Curtain Wall System with Vertical and Horizontal Pressure Plates,
Intermediate Mullion and 5’ x 5" Spandrel Section — AIM Applications

[ 1= - 11 20 TN B.2.11
Conventional Curtain Wall System with Insulated Spandrel Panel & 3 5/8” x 1

5/8” Steel Stud (16” o.c.) — Uninsulated Concrete with Spandrel & Roof
Intersection

Detail 2.2.2.........o B.2.12

Conventional Curtain Wall System —Insulated Spandrel & Roof Intersection
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Detail 2.2.3 ... B.2.13

Conventional Curtain Wall System with Insulated Spandrel Panel and 3 5/8" x 1
5/8" Steel Stud (16" o.c.) — Concrete Parapet, Roof Intersection & Spray Foam
Insulation in Stud Cavity

Detail 2.2.4 ... ettt re e e e rreasaeeeemsssaserennseernnnsaernnnnnan B.2.14
Conventional Curtain Wall System with Insulated Spandrel Panel & 3 5/8” x 1
5/8” Steel Stud (16” o.c.) — Insulated Concrete with Spandrel & Roof Intersection

[ 1Y - 1| 7 0 SOt B.2.15
Conventional Curtain Wall System with Insulated Spandrel Panel- Uninsulated
Jamb Intersection with Vision Section

Detail 2.3.2......ceee s B.2.16
Conventional Curtain Wall System with Insulated Spandrel Panel- Rigid
Insulated Jamb Intersection with Insulation and Vision Section

Detail 2.3.3 ... s B.2.17
Conventional Curtain Wall System with Insulated Spandrel Panel — Aerogel
Insulated Jamb Intersection with Vision Section

[ 1Y - 1| 7 S0 POt B.2.18
Conventional Curtain Wall with Insulated Spandrel Panel & 3 5/8” x 1 5/8” Steel
Stud (16” o.c.) - Beam Intersection Connected to Concrete Slab

Detail 2.4.2........eeee e e e rreaas s eeemsntaserennseernnnsernnnnnara B.2.19
Conventional Curtain Wall with Insulated Spandrel Panel & 5 5/8” x 1 5/8” Steel
Stud (16” o.c.)- Beam Intersection Connected to Steel Beam

Detail 2.4.3 ... s B.2.20
Conventional Curtain Wall with Insulated Spandrel Panel & 3 5/8” x 1 5/8” Steel
Stud (16” o.c.) - Canopy Beam & Gutter Intersection

Detail 2.4.4..........eeeee s B.2.21
Conventional Curtain Wall with Insulated Spandrel Panel & 5 5/8” x 1 5/8” Steel

Stud (16” o.c.) - Beam Intersection Connected to Steel Beam with Additional
Mullions

[0 =] = 11 72 T [ B.2.22

Conventional Curtain Wall System — At-Grade Slab Transition

B.2.iii
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Conventional Curtain Wall System with Insulated Spandrel Panel
and 3 5/8" x 1 5/8" Steel Stud (16" o.c) — Slab Intersection & No
Interior Insulation in Stud Cavity

J.OOI

Detail 2.1.1
()

Thermal Performance Indicators

R | Nominal thermal
@ Assembly 1D Rip | resistance of spandrel
%7 1 (Nominal) R-Value ' P
oo section + backup wall
' Spandrel
0.0l P . Us, | U-and R Value for
: Transmittance/ R Spandrel f V2
AN : ..o | Resistance s pandrel section only
a.40 | Surface T 0 = exterior temperature
I . .
Temperature Index’ 1 = interior temperature
0,307
'Surface temperatures are a result of steady-state conductive heat
0.20 flow with constant heat transfer coefficients. Limitations are
identified in final report.
D.10 2Half width of upper transom to half width of lower transom
0.00

Back Pan Insulation vs. Assembly Performance Indicators

Back Pan
Insulation R1p Rs Us
1D ft2-hr-°F / Btu ft2-hr-°F / Btu Btu/ft2 -hr -°F
R-Value (M2 K /W) (M2 K /W) (W/m2 K)
(RSI)

R-1(0.18)3 R-4.4 (0.77) R-3.4 (0.60) 0.292(1.66)
R-5 (0.88) R-8.4 (1.47) R-4.2 (0.74) | 0.238 (1.35)
R-15(2.64) | R-18.4 (3.23) R-4.8 (0.84) | 0.210 (1.19)
R-25 (4.40) | R-28.4 (4.99) R-5.0 (0.87) | 0.202 (1.15)

Temperature Indices

3 This value represents no insulation in the back pan.

R1

R5

R15 | R25

Ti1 | 0.44
Tiz | 0.52
Tis | 0.46

0.52
0.55
0.47

0.57
0.56
0.48

0.59
0.57
0.48

Min T on Back Pan, at concrete slab and mullion intersection

Min T on interior frame, at vertical to horizontal mullion intersection

Min T on interior window, at bottom corner

ASHRAE 1365-RP B.2.1
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Conventional Curtain Wall System with Insulated Spandrel Panel
and 3 5/8" x 1 5/8" Steel Stud (16" o.c) — Slab Intersection & Spray
Foam Insulation in Stud Cavity

J.DGI

Detail 2.1.2

Thermal Performance Indicators

0, G0 B .

Assernbly 10 Rio | resistance of spandrel
2= | (Nominal) R-Value b IS P

section + backup wall

0. 7m—

Spandrel
0.80 | Transmittance/ Lés’ LSJ anccji Rl-VaIiJ.e for v
.l | Resistance s pandrel section only’
o.401 | Surface T 0 = exterior temperature

Temperature Index’ ' 1 = interior temperature

¢ ( ) 0. 308

'Surface temperatures are a result of steady-state conductive heat

0,70 flow with constant heat transfer coefficients. Limitations are
identified in final report.

0.10 2Half width of upper transom to half width of lower transom

0.00

Back Pan Insulation vs. Assembly Performance Indicators

Back Pan
Insulation R1p Rs Us
1D ft2-hr-°F / Btu ft2-hr-°F / Btu Btu/ft2 -hr -°F
R-Value (M2 K /W) (M2 K /W) (W/m2 K)
(RSI)

R-1(0.18)3 | R-15.91 (2.80) | R-7.40 (1.30) | 0.135 (0.77)
R-5(0.88) | R-19.91 (3.50) | R-8.18 (1.44) | 0.122 (0.69)
R-15(2.64) | R-29.91 (5.26) | R-8.83 (1.55) | 0.113 (0.64)
R-25 (4.40) | R-39.91 (7.02) | R-9.07 (1.60) | 0.110 (0.63)

3This value represents no insulation in the back pan.

Temperature Indices

R1

R5

R15 | R25

Tin | 0.22
Tiz | 0.45
Tis | 0.41

0.31
0.47
0.42

0.37
0.48
0.43

0.39
0.49
0.43

Min T on Back Pan, at the mullion, between slab and bottom transom

Min T on interior frame, at vertical to horizontal mullion intersection

Min T on interior window, at bottom corner

ASHRAE 1365-RP B.2.2
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D t I 2 1 3 Conventional Curtain Wall System with Vertical and Horizontal
etal = h Pressure Plates and 5’ x 5’ Spandrel Section — Insulated Metal

Backpan
Thermal Performance Indicators
1.0
I Spandrel Section
i | Us, | U-value and
0.80— Rs | “Effective” R-value
(including slab)
0.70—
Transmittance/ U Glazing U-value
0595 | Resistance Rg’ and “Effective” R-
D.50 9 | value
0,40 U Total Assembly U-
tv
B Ri value and
0-3 “Effective” R-value
L.20 U, based on a window to wall ratio of 50%, but Us is
.10 valid for all spandrel dimensions.
Q.00
Scenario
Scenario Vision Glass and Spacer Insulation Thickness and Application
AO Double Glazed with Aluminum Spacer 4" (100 mm) Mineral Wool in Backpan
Nominal (1D) vs. Assembly Performance Indicators
Insulation Us Rs Ug Rg Ut Rt
Scenario R-Value Btu/ft2 -hr -°F ft2-hr-°F / Btu Btu/ft2 -hr -°F ft2-hr-°F / Btu Btu/ft2 -hr -°F ft2-hr-°F / Btu
(RSI) (W/m?K) (m? K/ W) (W/m2 K) (m2 K /W) (W/m? K) (m? K /W)
AO R-16.8 (2.96) | 0.204 (1.16) | R-4.9(0.86) | 0.417 (2.37) | R-2.4 (0.42) | 0.310 (1.76) | R-3.2 (0.57)

B.2.3
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Detail 2.1.4

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Conventional Curtain Wall System with Vertical and Horizontal
Pressure Plates and 5’ x 5’ Spandrel Section — AIM Applications

Thermal Performance Indicators

1.0
; gO! Spandrel Section
’ Us, | U-value and
0.80— Rs | “Effective” R-value
(including slab)
0.70—
o.ccll Trar)smittance/ U Glazing U-yalue
' Resistance Rg’ and “Effective” R-
.50 9 | value
.40 Us Total Assembly U-
0.5l Rt value and
“Effective” R-value
0.0 U, based on a window to wall ratio of 50%, but Us is
.10 valid for all spandrel dimensions.
AIM = Architectural Insulation Module
0,00

Scenarios
Scenario Vision Glass and Spacer Insulation Thickness and Application AIMggr?(;(;ro/Edge
A1 Double G'agesa‘é";rh Aluminum 1.5" (38 mm) AIM adhered to Monolithic Glass None
A2 Double GIazSepda\évenrh Aluminum 1.5" (38 mm) AIM adhered to Insulating Glass None
A3 Double GIazSepda\évenrh Aluminum 0.75" (19 mm) AIM between Glass Aluminum Spacer
A4 Double G'azsed with Aluminum 1" (25 mm) AIM between Metal Skins Rigid Insulation
pacer
Nominal (1D) vs. Assembly Performance Indicators
Insulation Us Rs Ug Rg Ut Rt
Scenario R-Value Btu/ft? -hr -°F ft2-hr-°F / Btu Btu/ft2 -hr -°F ft2-hr-°F / Btu Btu/ft2 -hr -°F ft2-hr-°F / Btu
(RSI) (W/m? K) (m2K/W) (W/m2 K) (M2 K /W) (W/m2 K) (M2 K /W)
A1 R-58.6 (10.32) | 0.163 (0.93) | R-6.1 (1.08) | 0.427 (2.42) | R-2.3(0.41) | 0.295 (1.68) | R-3.4 (0.60)
A2 R-58.6 (10.32) | 0.160 (0.91) | R-6.3 (1.10) | 0.416 (2.36) | R-2.4 (0.42) | 0.288 (1.64) | R-3.5 (0.61)
A3 R-29.3(5.16) | 0.157 (0.89) | R-6.4 (1.12) | 0.422 (2.40) | R-2.4 (0.42) | 0.289 (1.64) | R-3.5 (0.61)
A4 R-39.1(6.89) | 0.141(0.80) | R-7.1(1.25) | 0.417 (2.37) | R-2.4 (0.42) | 0.279 (1.58) | R-3.6 (0.63)

B.2.4




Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

D t I 2 1 5 Conventional Curtain Wall System with Vertical and Horizontal
etal = h Pressure Plates and 5’ x 5’ Spandrel Section — Insulated Metal

Backpan
Thermal Performance Indicators
1,00
I Spandrel Section
. | Us, | U-value and
0.80— Rs, | “Effective” R-value
(including slab)
0,70 —
Transmittance / U Glazing U-value
0#9% | Resistance Rg’ and “Effective” R-
D50 9 | value
0,40 U Total Assembly U-
tv
B Ri value and
0.0 “Effective” R-value
0.2 U; based on a window to wall ratio of 50%, but Us is
0,10 valid for all spandrel dimensions.
0,00
Scenario
Scenario Vision Glass and Spacer Insulation Thickness and Application
BO Double Glazed with Silicone Warm Edge Spacer 4" (100 mm) Mineral Wool in Backpan
Nominal (1D) vs. Assembly Performance Indicators
Insulation Us Rs Ug Rg Ut Rt
Scenario R-Value Btu/ft2 -hr -°F ft2-hr-°F / Btu Btu/ft2 -hr -°F ft2-hr-°F / Btu Btu/ft2 -hr -°F ft2-hr-°F / Btu
(RSI) (W/m?K) (m? K/ W) (W/m2 K) (m2 K /W) (W/m? K) (m? K /W)
BO R-16.8 (2.96) | 0.204 (1.16) | 4.9 (0.86) 0.408 (2.32) 2.5(0.43) 0.306 (1.74) 3.3(0.58)

B.2.5
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Detail 2.1.6

Conventional Curtain Wall System with 5’ x 5’ Spandrel Section —
Alternative Glazing Methods

Thermal Performance Indicators

1.0
; gO! Spandrel Section
’ Us, | U-value and
0.80— Rs | “Effective” R-value
(including slab)
0.70—
o.ccl Trar)smittance/ U Glazing U-yalue
' Resistance Rg’ and “Effective” R-
.50 9 | value
0,40 Us Total Assembly U-
0.5l Rt, value gnd
“Effective” R-value
0- et U, based on a window to wall ratio of 50%, but Us is
n.10 valid for all spandrel dimensions.
AIM = Architectural Insulation Module
0.00

Scenarios

Scenario

Glazing Method

Vision Glass and Spacer

Insulation Thickness and
Application

AIM Spacer/Edge
Condition

Vertical & Horizontal

Double Glazed with Silicone

0.75" (19 mm) AIM between

Silicone Warm

Pressure Plates

Warm Edge Spacer

Mineral Wool in Backpan

B1 Pressure Plates Warm Edge Spacer Glass Edge Spacer
Vertical Structural . . 0.75" (19 mm) AIM between .
B2 Silicone & Horizontal Double Glazed with Silicone Glass + 4" (100 mm) Silicone Warm

Edge Spacer

Nominal (1D) vs. Assembly Performance Indicators

Insulation Us Rs Ug Rg Ut Rt
Scenario R-Value Btu/ft? -hr -°F | ft2-hr°F /Btu | Btu/ft2 -hr -°F | ft2-hr-°F / Btu Btu/ft2 -hr -°F | ft>-hr°F / Btu
(RSI) (W/m?2 K) (M2 K /W) (W/m?2 K) (M2 K /W) (W/m2 K) (M2 K /W)
B1 R-29.3 (5.16) | 0.151 (0.86) | R-6.6 (1.16) | 0.415(2.36) | R-2.4 (0.42) | 0.283 (1.61) | R-3.5(0.62)
B2 R-46.1 (8.12) | 0.113 (0.64) | R-8.8 (1.56) | 0.382 (2.17) | R-2.6 (0.46) | 0.249 (1.41) | R-4.0 (0.71)

B.2.6
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D t I 2 1 7 Conventional Curtain Wall System with Vertical and Horizontal
etal = h Pressure Plates and 5’ x 5’ Spandrel Section - Insulated Backpan
and Improved Glazing

Thermal Performance Indicators

|23
I Spandrel Section
| Us, | U-value and
0.80— Rs “Effective” R-value
(including slab)
0.70—
Transmittance / U Glazing U-value
U5 | Resistance Rg’ and “Effective” R-
0.50 9 | value
0,40 Total Assembly U-
Ut,
value and
0,300 Rt

“Effective” R-value

U, based on a window to wall ratio of 50%, but Us is
valid for all spandrel dimensions.

0.140
0.00
Scenario
Scenario Vision Glass and Spacer Insulation Thickness and Application
Co Triple Glazed with Aluminum Spacer 4" (100 mm) Mineral Wool in Backpan
Nominal (1D) vs. Assembly Performance Indicators
Insulation Us Rs Ug Rg Ut Rt
Scenario R-Value Btu/ft2 -hr °F | ft2hr°F /Btu | Btu/ft?-hr °F [ ft2hroF /Btu | Btu/ft2 -hr °F | ft>hr°F/Btu
(RSI) (W/m?K) (m? K/ W) (W/m2 K) (m2 K /W) (W/m? K) (m? K /W)
Co R-16.8 (2.96) | 0.189 (1.07) | R-5.3 (0.93) | 0.289 (1.64) | R-3.5(0.61) | 0.239 (1.35) | R-4.2 (0.74)

B.2.7
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D t I 2 1 8 Conventional Curtain Wall System with Vertical and Horizontal
etal =0 Pressure Plates and 5’ x 5’ Spandrel Section — AIM Applications and
Improved Glazing

Thermal Performance Indicators

Spandrel Section

i | Us, | U-value and
0.80— Rs | “Effective” R-value
(including slab)
0.70—
Transmittance / U Glazing U-value
0595 | Resistance Rg’ and “Effective” R-
D.50 9 | value
0,40 U Total Assembly U-
Rt’ value and
. | t | “Effective” R-value
020 U; based on a window to wall ratio of 50%, but Us is
010 valid for all spandrel dimensions.
AIM = Architectural Insulation Module
Q.00
Scenarios
Scenario Vision Glass and Spacer Insulation Thickness and Application AlMggﬁ;igEdge
c1 Triple Glazed with Silicone Warm 1.5" (38 mm) AIM between Glass + 4" (100 mm) Silicone Warm
Edge Spacer Mineral Wool in Backpan Edge Spacer

Nominal (1D) vs. Assembly Performance Indicators

Insulation Us Rs Ug Rg Ut Rt
Scenario R-Value Btu/ft? -hr -°F | ft>hr-°F / Btu Btu/ft2 -hr -°F | ft2hroF /Btu | Btu/ft2-hr-°F | ft>hr-°F /Btu
(RSI) (W/m? K) (m? K/ W) (W/m2 K) (m2 K /W) (W/m2 K) (M2 K /W)

C1 R-75.4 (13.28) | 0.095 (0.54) | R-10.5 (1.85) | 0.250 (1.42) | R-4.0 (0.70) | 0.173 (0.98) | R-5.8 (1.02)

B.2.8
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D t I 2 1 9 Conventional Curtain Wall System with Vertical and Horizontal
etal =0 Pressure Plates, Intermediate Mullion and 5’ x 5’ Spandrel Section —
Insulated Backpan

Thermal Performance Indicators

Spandrel Section

o | Us, | U-value and
0.80— Rs | “Effective” R-value
(including slab)
0.70—
Transmittance / U Glazing U-value
0595 | Resistance Rg’ and “Effective” R-
D.50 9 | value
0,40 U Total Assembly U-
tv
B Ri value and
0-3 “Effective” R-value
020 U; based on a window to wall ratio of 50%, but Us is
010 valid for all spandrel dimensions.
Q.00
Scenario
Scenario Vision Glass and Spacer Insulation Thickness and Application
DO Double Glazed with Aluminum Spacer 4" (100 mm) Mineral Wool in Backpan
Nominal (1D) vs. Assembly Performance Indicators
Insulation Us Rs Ug Rg Ut! Rt
Scenario R-Value Btu/ft2 -hr -°F ft2-hr-°F / Btu Btu/ft2 -hr -°F ft2-hr-°F / Btu Btu/ft2 -hr -°F ft2-hr-°F / Btu
(RSI) (W/m?K) (m? K/ W) (W/m2 K) (m2 K /W) (W/m? K) (m? K /W)
DO R-16.8 (2.96) | 0.250 (1.42) | R-4.0(0.70) | 0.404 (2.29) | R-2.5(0.44) | 0.327 (1.86) | R-3.1 (0.54)

B.2.9
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D t I 2 1 1 O Conventional Curtain Wall System with Vertical and Horizontal
etai =0 Pressure Plates, Intermediate Mullion and 5’ x 5’ Spandrel Section
— AIM Applications

Thermal Performance Indicators

100
I Spandrel Section
i | Us, | U-value and
o.a0 Rs | “Effective” R-value
(including slab)
D.70—
Transmittance / U Glazing U-value
P20 | Resistance Rg’ and “Effective” R-
0.50 B 9 value
.40 Us Total Assembly U-

value and

o.xl Rt | “Effective” R-value

U, based on a window to wall ratio of 50%, but Us is
valid for all spandrel dimensions.

0.10
AIM = Architectural Insulation Module
0,00
Scenarios
AIM Ed
Scenario Vision Glass and Spacer Insulation Thickness and Application ggﬁ(;zro/n ge
D1 Double Glazed with Silicone Warm 0.75" (19 mm) AIM between Glass Silicone Warm

Edge Spacer Edge Spacer

Double Glazed with Silicone Warm Silicone Warm

D2 Edge Spacer 0.75" (19 mm) AIM between Glass Edge Spacer

pg | Double Glazed with Silicone Warm 1" (25 mm) AIM between Metal Skins Rigid Insulation
Edge Spacer

D4 Triple Glazed with Silicone Warm 1.5" (38 mm) AIM between Glass Silicone Warm

Edge Spacer Edge Spacer

Nominal (1D) vs. Assembly Performance Indicators

Insulation Us Rs u Rg Ut Rt

9

Scenario R-Value Btu/ft? -hr -°F | ft2hr-°F /Btu | Btu/ft? -hr -°F | ft>hr°F /Btu | Btu/ftz-hr-°F | ft>hr-°F/Btu
(RSI) (W/m? K) (m? K/ W) (W/m2 K) (M2 K /W) (W/m?2 K) (M2 K /W)

D1 R-29.3 (5.16) | 0.217 (1.23) | R-4.6 (0.81) | 0.414 (2.35) | R-2.4 (0.42) | 0.318 (1.81) | R-3.1(0.55

D2 R-29.3 (5.16) | 0.184 (1.04) | R-5.4 (0.96) | 0.390 (2.22

(

( R-2.6 (0.45) | 0.287 (1.63) | R-3.5
D3 R-39.1(6.89) | 0.167 (0.95) | R-6.0 (1.05) | 0.385 (2.19

(

R-2.6 (0.46) | 0.276 (1.57) | R-3.6
R-4.0 (0.71) | 0.206 (1.17) | R-4.9

0.61
0.64
0.85

D4 | R-58.6(10.32) | 0.163 (0.92) | R-6.1 (1.08) | 0.250 (1.42

)
)
)
)

—_ |~ |~
~ |~ |~ |—
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Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail

2.2.1

Spandrel & Roof Intersection

Conventional Curtain Wall System with Insulated Spandrel Panel & 3
5/8” x 1 5/8” Steel Stud (16” o.c.) — Uninsulated Concrete with

Thermal Performance Indicators

R-3.7 (0.65 RSI) + backpan
insulation

“clear field” U- and R-value
r = roof

s = spandrel wall

g = glazing

U- and R-values for overall
assembly

0 = exterior temperature
1 = interior temperature

1,00
. 90! Spandrel Wall 1D Rio
' (Nominal) R-Value
0,280 Ur,
0.70— | Transmittance / Rr,
o o | Resistance without | Us,
' Anomaly R,
0,508 UQ
o.40+~ | Transmittance / U,
Resistance R
0,308
- Surface T
Temperature Index’
0.1a
o on Linear W
' Transmittance

Incremental increase in
transmittance per linear
length of parapet

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Roof

Base Assembly - Glazing

| F(t)of b R: Ur Ucentre of glass Ug
nsﬁ.?/é(fﬂe fte-hreF / Bty Btu/ft? -hr °F Btu/ft? -hr -°F Btu/ft2 -hr -°F
(RS)) (m2K /W) (W/m?2 K) (W/m2 K) (W/m? K)
R-20 (3.52) R-21.9 (3.86) 0.046 (0.26) 0.321 (1.82) 0.429 (2.44)
Base Assembly — Spandrel Section
Backpan Rib Re Us
'”Sé"?/t;‘l’l:‘; D ft2-hr-oF / Btu f2hroF / Btu | Btu/ft2 -hr -oF
= 2 2
(RS (M2 K /W) (m2 K/ W) (W/m?2 K)
R-8.4 (1.48) R-12.1 (2.13) R-6.9 (1.21) | 0.145(0.82)
R-16.8 (2.96) R-20.5 (3.61) R-8.8 (1.55) | 0.113 (0.64)
Parapet Linear Transmittance
Spandrel R U
- v
Ins;l@t;cl'gg D ft2-hr-°F / Btu Btu/ft? -hr -°F Btu/ft -hr-°F
(RSI) (M2 K /W) (W/m2 K) (W/m K)
R-8.4 (1.48) R-3.6 (0.63) 0.280 (1.59) | 0.493 (0.853)
R-16.8 (2.96) R-3.9 (0.68) 0.259 (1.47) | 0.484 (0.838)
Temperature Indices
R8.4 R16.8
Tin | 0.54 0.58 Min T on interior frame, along head at edge of glazing
Ti2 0.56 0.57 Min T on concrete ceiling, at curtain wall anchor
Tis | 0.09 0.10 Min T on frame, at top of parapet
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. Conventional Curtain Wall System —Insulated Spandrel & Roof
Detall 222 Intersection

Thermal Performance Indicators

ool Spandrel Wall 1D Rio R-3.7 (0.65 RSI) + backpan
' (Nominal) R-Value insulation
0.80— U
, " | “clear wall” U- and R-value
c.7a— | Transmittance / Rr, r = roof
. | Resistance without | Us, _ drel wall
0.60 Anomaly Rs, S = spar? rel wa
o.col Ug |97 glazing
0.4+ | Transmittance / U, | Uand R-values for the
o.s | Resistance R | assembly
0.20 Surface 0 = exterior temperature
] Ti ) .
. Temperature Index 1 = interior temperature
' . Incremental increase in
Linear ) .
0,00
Transmittance W | transmittance per linear
length of parapet

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

2Thermal image shown is for the Aerogel detail

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Roof Base Assembly — Glazing
Roof Insulation Rr Ur Ucentre of glass Ug
1D R-Value ft2-hr-°F / Btu Btu/ft2 -hr -°F Btu/ft? -hr -°F Btu/ft2 -hr -°F
(RSI) (M2 K /W) (W/m? K) (W/m?2 K) (W/m2 K)
R-20 (3.52) | R-21.9(3.86) | 0.046 (0.26) 0.321 (1.82) 0.429 (2.44)
Base Assembly — Spandrel Section
Backpan
) R1p Rs Us
nsulation 10| fenroF /B | fhroF /Bt | Brume hr oF
(RS)) m2K/W) | (m?K/W) (W/m? K)

R-16.8 (2.96) | R-20.5(3.61) | R-8.9(1.56) | 0.112(0.64)

Parapet Linear Transmittance

R U Y
IPar|a|rt).et ft2-hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
nsulation (M2 K / W) (W/m? K) (W/m K)

Conventional | R-2.5(0.44) | 0.397 (2.25) | 0.614 (1.06)
Aerogel R-2.8 (0.49) | 0.363(2.06) | 0.513(0.89)

Temperature Indices

Conventional | Aerogel

Ti1 0.94 0.94 Min T on interior concrete, at roof intersection
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 2.2.3

—®)

®

.00

Conventional Curtain Wall System with Insulated Spandrel Panel and
3 5/8" x 1 5/8" Steel Stud (16" o.c.) — Concrete Parapet, Roof
Intersection & Spray Foam Insulation in Stud Cavity

Thermal Performance Indicators

. | Assembly 1D Rib R-14.9 (2.62 RSI) +
' (Nominal) R-Value backpan insulation
0.80—
Transmittance / gr’ “clear wall” U- and R-value
v-70— | Resistance without U" r = insulated roof
Sy .
o.e0l | Anomaly R. | = curtain wall spandrel
.50 | Surface T 0 = exterior temperature
o .ol | Temperature Index’ ' | 1 = interior temperature
- Linear Incremental increase in
' Transmittance QY | transmittance per linear
n.20 length of parapet
0.0 "Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
0,00 final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Spandrel Panel Section

Base Assembly — Roof

Back Pan Roof U
Insulation 1D Rio Rs Us Insulation Rr '
R-Value ft2-hr-°F / Btu ft2hr-°F / Btu Btu/ft2 -hr -°F 1D R-Value ft2-hr-°F / Btu | Btu/ft2 -hr -°F
(RS1) (M2 K /W) (M2 K /W) (W/m2 K) (RSI) (m2K/W) (W/m2 K)
R-12(0.18) R-15.9 (2.80) | R-7.4 (1.30) 0.135 (0.77) R-20 (3.52) |R-21.9 (3.86)| 0.046 (0.26)
R-5 (0.88) R-19.9 (3.50) | R-8.2 (1.44) 0.122 (0.69)
R-15 (2.64) R-29.9 (5.26) | R-8.8 (1.55) 0.113 (0.64)
R-25 (4.40) R-39.9 (7.02) | R-9.1 (1.60) 0.110 (0.63)
2 This value represents no insulation in the back pan.
Parapet Linear Transmittance
Back Pan
Insulation 1D R U 1)
R-Value ft2-hr-°F / Btu Btu/ft2 -hr -°F Btu/ft hr °F
(RSI) (M2 K /W) (W/m2 K) (W/m K)
R-1(0.18) R-6.6 (1.16) 0.151 (0.86) | 0.426 (0.738)
R-5 (0.88) R-7.0 (1.23) 0.143 (0.81) | 0.404 (0.699)
R-15 (2.64) R-7.4 (1.30) 0.136 (0.77) | 0.384 (0.664)
R-25 (4.40) R-7.5(1.32) 0.134 (0.76) | 0.380 (0.657)
Temperature Indices
R1 R5 R15 R25
Ti1 0.26 0.34 0.38 0.39 Min T on Back Pan, at the mullion, the between slab and bottom transom
Ti2 0.47 0.51 0.53 0.53 Min T on interior frame, at mullion transom corner
Tis | 0.60 0.64 0.65 0.66 Min T ceiling, at gypsum/ceiling intersection, adjacent to curtain wall anchor

ASHRAE 1365-RP
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D t I 2 2 4 Conventional Curtain Wall System with Insulated Spandrel Panel & 3
etlal n o 5/8” x 1 5/8” Steel Stud (16” o.c.) — Insulated Concrete with Spandrel
& Roof Intersection

Thermal Performance Indicators

1.0
I Spandrel Wall 1D R-3.7 (0.65 RSI) + backpan
.00 . Rip | . \
(Nominal) R-Value insulation
0.80— U
: " | “clear field” U- and R-value
0.70— | Transmittance / Re | = roof
o.ccll Resistance without | Us, _ drel wall
' Anomaly Rs, | S~ Spandrelwa
n.zol Ug |97 glazing
o.405 | Transmittance / U, | U- and R-values for overall
5 L | Resistance R | assembly
- Surface T 0 = exterior temperature
Temperature Index’ ' | 1 = interior temperature
o Lj Incremental increase in
0.90 near ¥ | transmittance per linear
' Transmittance
length of parapet
'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.
Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Roof Base Assembly - Glazing
Roof Rr Ur Ucentre of glass Ug
Insulation 1D ft2-hr-°F / Btu Btu/ft? -hr -°F Btu/ft? -hr -°F Btu/ft? -hr -°F
R-Value (RSI) (M2 K /W) (W/m2 K) (W/m2 K) (W/m?2 K)
R-20 (3.52) R-21.9 (3.86) 0.046 (0.26) 0.321 (1.82) 0.429 (2.44)
Base Assembly — Spandrel Section
Back_pan R1b Rs Us
Insulation 1D ft2-hroF / Btu f2-hroF / Btu | Btu/ft? -hr °F
R('gg'll)‘e (M2 K / W) (M2 K / W) (W/m?2 K)

R-8.4 (1.48) R-12.1(2.13) | R-6.9(1.21) | 0.145(0.82)
R-16.8(2.96) | R-20.5(3.61) | R-8.8(1.55) | 0.113(0.64)

Parapet Linear Transmittance

Spandrel R U .
InSSI?/tIa?SJ P ft2-hr-°F / Btu Btu/ft? -hr -°F Btu/ft -hr-°F
(RSI) (m? K/ W) (W/m2 K) (W/m K)

R-8.4 (1.48) R-3.7 (0.64) 0.273 (1.55) | 0.444 (0.768)
R-16.8 (2.96) R-3.9 (0.69) 0.254 (1.44) | 0.439 (0.760)

Temperature Indices

R8.4 R16.8
Tin | 0.49 0.53 Min T on interior frame, along head at edge of glazing
Ti2 0.57 0.64 Min T on concrete ceiling, at curtain wall anchor
Tz | 0.13 0.15 Min T on frame, at top of parapet
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 2.3.1

1.Gd

0.90

0.80—

0.70—

0,60

0.50 B

0,40+

0.308

Conventional Curtain Wall System with Insulated Spandrel Panel-
Un-insulated Jamb Intersection with Vision Section

Thermal Performance Indicators

Assembly 1D

R-3.7 (0.65 RSI) +

R
(Nominal) R-Value " backpan insulation
U U-value and R-value for
Transmittance / RW’ w = spandrel wall
Resistance U‘”’ g = glazing, including
[¢]

framing

Transmittance /
Resistance

U, | U- and R-values for overall
R assembly

Surface

Temperature Index’

0 = exterior temperature

T.
' 1 = interior temperature

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

Nominal (1D) vs. Assembly Performance Indicators

Spandrel Section Glazing
Back.pan R1ip Rw Uw Ucentre of glass UQ
lnsgf/“;ﬂem fte-hroF /Btu | f%hroF /Btu | Btu/ft2 -hr -°F Btu/ft2 -hr °F | Btu/ft? -hr -°F
(RS (m? K/ W) (m? K/ W) (W/m? K) (W/m? K) (W/m? K)
R-8.4 (1.48) | R-12.1(2.13) | R-4.5(0.80) | 0.221 (1.25) 0.321 (1.82) | 0.429 (2.44)
R-16.8 (2.96) | R-20.5 (3.61) | R-5.3(0.93) | 0.189 (1.07)
Combined Assembly
Backpan R u
nsulation 10 [ fenroF /Btu | Btutee hr oF
= 2
(RS (M2 K /W) (W/m?2 K)
R-8.4 (1.48) | R-3.7(0.65) | 0.273(1.55)
R-16.8 (2.96) | R-4.0(0.71) | 0.249 (1.41)

Temperature Indices

R8.4 | R16.8
Tit 0.46 0.52 | Min T on frame, at corner of lower glazing
Ti2 0.47 0.58 | Min T on backpan, at upper corner diagonal from glazing
Tis 0.81 0.88 | Max T on backpan, at centre of backpan below glazing

B.2.15




Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

. Conventional Curtain Wall System with Insulated Spandrel Panel-
Detall 2 32 Rigid Insulated Jamb Intersection with Vision Section

Thermal Performance Indicators

Do Assembly 1D Rip | R-3-7 (0.65RSI) +
' (Nominal) R-Value backpan insulation
0.8039 U-value and R-value for
. Uw, _

0.2 | Transmittance / R w = spandrel wall

Resistance UW' g = glazing, including
0.60 & 9 | framing
0.505 | Transmittance / u, U- and R-values for overall
o4l | Resistance R assembly
050 | Surface T 0 = exterior temperature

I . .

Temperature Index’ 1 = interior temperature
0,20

'Surface temperatures are a result of steady-state conductive heat flow
p.1a with constant heat transfer coefficients. Limitations are identified in
0.00 final report.

Nominal (1D) vs. Assembly Performance Indicators

Spandrel Section Glazing
Back.pan R1ip Rw Uw Ucentre of glass Ug
Insgf/tla(m; D | fhroF /Bt | f2hroF /Btu | Btu/f2 hr oF Btu/ft? -hr °F | Btu/ft? -hr -°F
(RS (m? K/ W) (m? K/ W) (W/m? K) (W/m? K) (W/m? K)
R-8.4 (1.48) | R-12.1(2.13) | R-4.8 (0.84) | 0.209 (1.19) 0.321 (1.82) | 0.429 (2.44)
R-16.8 (2.96) | R-20.5(3.61) | R-6.2 (1.09) | 0.161 (0.92)

Combined Assembly

Backpan R U
nsulation 10 [ fenroF /Btu | Btutee hr oF
= 2 2
(RS (m?2 K /W) (W/m? K)

R-8.4 (1.48) | R-3.8(0.67) | 0.264 (1.50)
R-16.8 (2.96) | R-4.4 (0.77) | 0.228 (1.30)

Temperature Indices

R8.4 | R16.8

Tit 0.47 0.54 | Min T on frame, at corner of lower glazing

Ti2 0.50 0.62 | Min T on backpan, at upper corner diagonal from glazing

Tis 0.81 0.88 | Max T on backpan, at centre of backpan below glazing
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D t I 2 3 3 Conventional Curtain Wall System with Insulated Spandrel Panel —
etal " Aerogel Insulated Jamb Intersection with Vision Section

Thermal Performance Indicators

5500 | (Nominal) R-Value i | (2.96 RSI) backpan
insulation
0,80 — U U-value and R-value for
Transmittance / RW’ w = spandrel wall
7| Resistance UWY g = glazing, including
0.60 4 ¢ | framing
s.50k | Transmittance / U, | U and R-values for the
Resistance R | assembly
040+
Surface 0 = exterior temperature
0.30+ 1 T o
Temperature Index 1 = interior temperature

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

0.00 2Thermal image shown is for the Aerogel detail

Nominal (1D) vs. Assembly Performance Indicators

Spandrel Section Glazing
Jamb R1p Rw Uw Ucentre of glass Ug
o r?crjri]tion #2.hr-°F / Btu ft2-hr-°F / Btu Btu/ft2 -hr -°F Btu/ft? -hr -°F Btu/ft? -hr -°F
(M2 K /W) (m? K/ W) (W/m2 K) (W/m?2 K) (W/m?2 K)
No Aerogel | R-20.5(3.61) | R-5.3(0.93) | 0.189 (1.07) 0.321(1.82) 0.429 (2.44)
Aerogel R-20.5 (3.61) | R-6.5(1.14) | 0.155(0.88)

Combined Assembly

R u
c Jagjt} ft2-hr-°F / Btu Btu/ft2 -hr -°F
ondition (M2 K/ W) (W/m? K)

No Aerogel | R-4.0 (0.71) | 0.249 (1.41)
Aerogel R-4.5(0.79) | 0.224 (1.27)

Temperature Indices

Conventional | Aerogel

Tit 0.47 0.51 Min T on glazing, at corner of glass

Ti2 0.53 0.59 Min T on frame, at corner of glass
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D t I 2 4 1 Conventional Curtain Wall with Insulated Spandrel Panel & 3 5/8” x 1
etal T 5/8” Steel Stud (16” o.c.) - Beam Intersection Connected to Concrete
Slab

Thermal Performance Indicators

[

D.90! Assembly 1D Rip R-3.2 (0.57 RSI) +
(Nominal) R-Value backpan insulation
77 | Transmittance / U “clear wall” U- and R-
o.70— | Resistance without RZ’ value. without slab
o.s0ll Anomaly ’
Transmittance / U, U and R-values for the
0308 | Resistance R assembly
n.4a0— | Surface T 0 = exterior temperature
ol Temperature Index’ ' | 1 = interior temperature
. Incremental increase in
0.20 Point X transmittance for steel
Transmittance
- beam attached to slab
'Surface temperatures are a result of steady-state conductive heat flow
0,00 with constant heat transfer coefficients. Limitations are identified in final

report.

Nominal (1D) vs. Assembly Performance Indicators

Backpan

. . R1D Ro Uo R U X
nsulation 1D\ fenroF /Bty | fhroF /B | Bt/ hr o [ fhroF /Bty Btu/f2 hr °F |  Btuhr -oF
(RS) (M2 K/ W) (M2 K /W) (W/m? K) (M2 K/ W) (W/m? K) (W/K)

R-8.4 (1.48) | R-11.6 (2.05) | R-6.5(1.15) | 0.153(0.87) | R-5.6 (0.99) 0.177 (1.01) | 0.182(0.10)
R-16.8 (2.96) | R-20.0 (3.53) | R-8.1(1.42) | 0.124 (0.70) | R-6.6 (1.15) 0.153 (0.87) | 0.220(0.12)

Temperature Indices

R8.4 R16.8
Tit 0.46 0.48 Min T on knife edge and backpan, at intersection

T2 | 0.69 0.68 Min T on slab, below knife edge intersection
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Detail 2.4.2

Conventional Curtain Wall with Insulated Spandrel Panel & 5 5/8” x 1
5/8” Steel Stud (16” o.c.)- Beam Intersection Connected to Steel
Beam

Thermal Performance Indicators

1.0
Assembly 1D R R-3.2 (0.57 RSI) +
©%5 | (Nominal) R-Value '® | backpan insulation
©% | Transmittance / o y
c.7o— | Resistance without Lé°’ V‘zﬁfg wall" U- and R-
- .ol | Anomaly °
Transmittance / u, U and R-values for the
\@ 8-508 | Resistance R assembly
0.40— | Surface T 0 = exterior temperature
ol Temperature Index’ ' | 1 = interior temperature
Incremental increase in
0.20 Point transmittance for steel
oo Transmittance X beam attached to a steel
beam
0,00 'Surface temperatures are a result of steady-state conductive heat

flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

Backpan

Insulation 1D Rip Ro Uo R v X
R-Value ft>-hr-°F / Btu ft2-hr-°F / Btu Btu/ft? -hr -°F ft2-hr-°F / Btu Btu/ft2 -hr -°F Btu/hr - °F
(RS) (m2K /W) (M2 K /W) (W/m2 K) (m2 K /W) (W/m2 K) (W/K)
R-8.4 (1.48) | R-11.6 (2.05) | R-9.5(1.67) 0.105 (0.60) R-7.1 (1.25) 0.141 (0.80) 0.268 (0.14)
R-16.8 (2.96) | R-20.0 (3.53) | R-13.5(2.38) | 0.074 (0.42) R-8.8 (1.55) 0.114 (0.65) 0.296 (0.16)
Temperature Indices
R8.4 R16.8
Tit 0.49 0.52 Min T on knife edge and backpan, at intersection
Ti2 0.66 0.69 Min T on steel beam, below knife edge intersection
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail

243

Conventional Curtain Wall with Insulated Spandrel Panel & 3 5/8” x 1
5/8” Steel Stud (16” o.c.) - Canopy Beam & Gutter Intersection

I.DGI

0,90

0.80—
0.70—
0,60
0.50 8
0. 405

0.30 85

Thermal Performance Indicators

Assembly 1D Rib R-3.2 (0.57 RSI) +
(Nominal) R-Value backpan insulation
Transmittance / U

Resistance without R(: “clear wall” U- and R-value

Anomaly

Transmittance /
Resistance

U, U and R-values for the
R assembly

Surface
Temperature Index’

T 0 = exterior temperature
' 1 = interior temperature

Linear
Transmittance

Incremental increase in
0] transmittance per linear
length of gutter

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

report.

Nominal (1D) vs. Assembly Performance Indicators

| Ballcl('panﬂ:) R1p Ro Uo R u U]
MR Valle f>hroF /Btu | ft>hroF / Btu Btu/ft? -hr °F ft2-hr-°F / Btu Btu/ft? -hr °F Btu/ft -hr-°F
(RSI) (m? K/ W) (m2 K/ W) (W/m? K) (M2 K /W) (W/m?2 K) (W/m K)
R-8.4 (1.48) | R-11.6 (2.05) | R-9.4 (1.66) 0.106 (0.60) R-4.5 (0.80) 0.221 (1.25) 0.588 (1.017)
R-16.8 (2.96) | R-20.0 (3.53) | R-13.5(2.38) | 0.074 (0.42) R-4.8 (0.84) 0.210 (1.19) 0.695 (1.204)
Temperature Indices
R8.4 | R16.8
Tit 0.15 0.16 | Min T on upper backpan, away from knife edge
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Conventional Curtain Wall with Insulated Spandrel Panel & 5 5/8” x 1
5/8” Steel Stud (16” o.c.) - Beam Intersection Connected to Steel
Beam with Additional Mullions

Detail 2.4.4

Thermal Performance Indicators

"WI Assembly 1D R R-3.2 (0.57 RSI) +
o.oof | (Nominal) R-Value 1P backpan insulation
c.20— | Transmittance / U
/_@ Resistance without R°’ “clear wall” U- and R-value
0.70— (o]
Anomaly
-85 | Transmittance / U, U and R-values for the
0.=o | Resistance R assembly
Surface T 0 = exterior temperature
°9% | Temperature Index’ ' | 1 = interior temperature
0,301 Incremental increase in
o= Point Lransmiﬁanﬁeécir a st;aelI
, X eam attached to a stee
0.0 [ Transmittance beam with additional
6,00 mullions

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final
report.

Nominal (1D) vs. Assembly Performance Indicators

Backpan

Insulation 1D Rip Ro Yo R u X
R-Value ft2-hr-°F / Btu ft2-hr-°F / Btu Btu/ft2 -hr -°F ft2-hr-°F / Btu Btu/ft2 -hr -°F Btu/hr - °F
RSI) (M2 K / W) (M2 K / W) (W/m2 K) (M2 K / W) (W/m? K) (W/K)
R-8.4 (1.48) | R-11.6(2.05) | R-5.8(1.02) | 0.172(0.98) R-5.3 (0.93) 0.19 (1.08) 0.148 (0.08)
R-16.8 (2.96) | R-20.0 (3.53) | R-7.4(1.30) | 0.135(0.77) R-6.3 (1.10) 0.16 (0.91) 0.208 (0.11)

Temperature Indices

R8.4 | R16.8
Tit 0.42 0.45 | Min T on knife edge and backpan, at intersection
Ti2 0.53 0.57 | Min T on steel beam, underneath the knife edge
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Detail 2 5 1 Conventional Curtain Wall System — At-Grade Slab Transition

Thermal Performance Indicators

. “clear field” U- and R-value:
.ol | Transmittance / Us, _ ;
. ; f = foundation

Resistance without Ry, = glazina. includin

=07 | Anomaly Ug | 9= 9gazing, 9
framing

0.70— .

Transmittance / U, [ Uand R-values for the

/_@ 0.20~ | Resistance R | assembly

0.5 | Surface T 0 = exterior temperature
0.s0. | Temperature Index’ ' | 1= interior temperature

Transmittance v P
0.20 length of slab-on-grade
0.10 'Surface temperatures are a result of steady-state conductive heat flow

with constant heat transfer coefficients. Limitations are identified in
0,00 final report.

2Thermal image shown is for the Aerogel detail
SR-value and U-value do not include the soil.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Foundation® Base Assembly - Glazing
R¢ Ut Ucentre of glass Ug
ft2.hr-°F / Btu Btu/f2 -hr -°F Btu/ft? -hr -°F Btu/ft? -hr -°F
(M2K/W) (W/m2 K) (W/m2 K) (W/m2 K)
R-1.3(0.24) | 0.746 (4.24) 0.321 (1.82) 0.429 (2.44)

Foundation Linear Transmittance

R U Y
?IablEtgige ft2-hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
nsulation (M2 K / W) (W/m? K) (W/m K)

Conventional | R-3.9 (0.68) | 0.259 (1.47) | 0.495 (0.857)
Aerogel R-4.1 (0.72) | 0.244 (1.39) | 0.370 (0.640)

Temperature Indices

Conventional | Aerogel

Tin 0.54 0.50 Min T on glazing, at corner of glass

Ti2 0.70 0.62 Min T on concrete, at curtain wall sill intersection
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3.0 Unitized Curtain Wall

B.3.i



Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

D 71 - 1] e e e B.3.1
Unitized Curtain Wall System — Spandrel Clear Wall & No Interior Stud Cavity
Insulation

Detail 3.2, s B.3.2
Unitized Curtain Wall System — Spandrel Clear Wall & Interior Sprayfoam
Insulation

Detail 3.2.1 ... anan B.3.3
Unitized Curtain Wall System — Slab Intersection & No Interior Stud Cavity
Insulation

D 7= - 1] e B.3.4

Unitized Curtain Wall System — Slab Intersection & Interior Sprayfoam Insulation

Detail 3.2.3 ... aaaan B.3.5
Unitized Curtain Wall System with 4-Sided Structural Silicone Joints and 5’ x 5’
Spandrel Section — Insulated Backpan

D 71 = 1] e i B.3.6
Unitized Curtain Wall System with 4-Sided Structural Silicone Joints and 5’ x 5’
Spandrel Section — AIM Applications

D 7T = 1] e 20 B.3.7
Unitized Curtain Wall System with 4-Sided Structural Silicone Joints and 5’ x 5’
Spandrel Section — Insulated Backpan and Improved Glazing

Detail 3.2.6.......cuueeeieee e annan B.3.8
Unitized Curtain Wall System with 4-Sided Structural Silicone Joints and 5’ x 5’
Spandrel Section — AIM Applications and Improved Glazing

D 71 = 1] e e B.3.9

Unitized Curtain Wall System — Window Wall Transition
Detail 3.3.2.....ceee s B.3.10

Unitized Curtain Wall System — Window Wall Transition with Foam Insulation
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. Unitized Curtain Wall System — Spandrel Clear Wall & No Interior
Detall 31 1 Stud Cavity Insulation

Thermal Performance Indicators

1.0

I Assembly 1D R-3.7 (0.65 RSI) + backpan
I | (Nominal) R-Value insulation
0.80— U-value and R-value for
Transmittance / “ | w = spandrel wall
Resistance g = glazing, including

0 C
5

0.70—

f

0.60 framing
o.saf | Transmittance / U, U- and R-values for overall
ool Resistance R assembly
0,300 Surface 0 = exterior temperatur
' Temperature T, ] :e erior temperature
- Index’ = interior temperature
0.0 'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
0.00 final report.
Nominal (1D) vs. Assembly Performance Indicators
Spandrel Section Glazing
| B?Ckpan1D R1ip Rw Uw Ucentre of glass Ug
nsulation fehrF /Btu | fthrF/Btu | Btu/ft® -hr °F Btu/ft? -hr °F Btu/ft? -hr °F
R-Value 2 2 K/W) W 2 K 2 2
(RSI) (m”K/W) (m (W/m” K) (W/m? K) (W/m? K)
R-8.4 (1.48) R-12.1 (2.13) R-6.4 (1.12) 0.157 (0.89) 0.321 (1.82) 0.373 (2.12)
R-16.8 (2.96) | R-20.5(3.61) R-7.7 (1.36) 0.139 (0.74)

Combined Assembly

Backpan R u
nsulation 10 [ fneF/Btu | Bt hr °F
- 2

(RS (m*K/W) (W/m* K)

R-8.4 (1.48) | R-3.8(0.66) | 0.266 (1.51)
R-16.8 (2.96) | R-3.3(0.69) | 0.254 (1.44)

Temperature Indices

R8.4 | R16.8
Ti1 0.66 0.70 | Min T in stud cavity, at edge of backpan
Tio 0.82 0.85 | Max T on backpan, at centre of backpan
Tis 0.61 0.62 | Min T on frame, at corner of glazing
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. Unitized Curtain Wall System — Spandrel Clear Wall & Interior
Detall 31 2 Sprayfoam Insulation

Thermal Performance Indicators

ool Assembly 1D R R-15.7 (2.77 RSI) +
' (Nominal) R-Value '® | backpan insulation
¢ U-value and R-value for
H UWa —_
0.70 | Transmittance / R w = spandrel wall
Resistance UW’ g = glazing, including
0-60 g ¢ | framing
v.s0f | Transmittance / U, U- and R-values for overall
o000 Resistance R assembly
Surface .
0,308 =
/—® Temperature T 0 = faxte.nor temperature
020 Index’ 1 = interior temperature
0.10 'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
000 final report.

Nominal (1D) vs. Assembly Performance Indicators

Spandrel Section Glazing
| Bal(;k.pan1 D Rip Rw Uw Ucentre of glass Ug
nSFlaj-?/tla?Se ft>hr-°F / Btu ftz-h;°F /Btu | Btu/ft® -hr -°F Btu/ft® -hr -°F Btu/ft? -hr -°F
(RSI) (m* K /W) (K /W) (W/m? K) (W/m? K) (W/m? K)
R-8.4 (1.48) | R-24.1 (4.24) | R-7.6 (1.33) | 0.132(0.75) 0.321(1.82) 0.371 (2.11)
R-16.8 (2.96) | R-32.5(5.72) R-8.9 (1.57) 0.112 (0.64)

Combined Assembly

Backpan R U
nsulation 10 [ e F /Btu | Bt hr °F
- 2

(RSN (m* K/ W) (W/m* K)

R-8.4 (1.48) | R-4.0(0.70) | 0.253 (1.44)
R-16.8 (2.96) | R-4.1(0.72) | 0.244 (1.39)

Temperature Indices

R8.4 | R16.8
Tin | 0.83 0.84 | Min T on sprayfoam, at bottom of spandrel

T2 | 0.89 0.90 | Max T on sprayfoam, away from frame and studs

Tia | 0.60 0.61 Min T on frame, at corner of glazing
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail

3.2.1
@)

T—®

Unitized Curtain Wall System — Slab Intersection & No Interior Stud
Cavity Insulation

Thermal Performance Indicators

hoe Assembly 1D R R-3.7 (0.65 RSI) +
0.00 | (Nominal) R-Value '® | backpan insulation
- “clear wall” U- and R-
Transmittance / U, | value,
v-70— | Resistance without Rw, | w = spandrel wall without
0.a0— | Anomaly Ug, | slab
g = glazing
N u. | Uand R-values for
0.40 | Transmittance / RS s = spandrel with slab
. . _ ) .
Resistance U. R t = combined glazing and
v v 7| spandrel with slab
0.20 Surface 0 = exterior temperature
| T N
0.0 Temperature Index 1 = interior temperature
6,00 Linear {ncremgtzptal |ncree\|§e in
Transmittance U ransmittance per linear
length of slab

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

2Spandrel section includes interface with slab and vision glazing.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly - Spandrel Section Only

Base Assembly - Glazing

Back.pan1 Rip Rw Uw Ucentre of glass UQ
nsulation 10| #hroF /Bty | fEheoF /Btu | Bt/ hr °F Btuft hr °F | Btu/f hr °F
(RS)) (m?* K/ W) (mK/W) (W/m? K) (W/m? K) (W/m? K)
R-8.4 (1.48) | R-12.1(2.13) | R-6.4 (1.12) | 0.157 (0.89) 0.321 (1.82) 0.373 (2.12)
R-16.8 (2.96) | R-20.5(3.61) | R-7.7 (1.36) | 0.129 (0.74)
Slab Linear Transmittance Spandrel Section with Slab?
Backpan R Uy m Rs Us
'”Sglﬁ/t;?l:‘; D 2nheoF /Bty | Bwi?-hr °F | Biut -hroF f2-hr-°F / Btu Btu/ft? -hr °F
(RS)) (m? K /W) (W/m? K) (W/m K) (m? K /W) (W/m? K)
R-8.4 (1.48) | R-3.7 (0.66) | 0.267 (1.52) | 0.004 (0.007) R-6.3 (1.12) 0.158 (0.90)
R-16.8 (2.96) | R-3.9 (0.69) | 0.254 (1.44) | 0.002 (0.004) R-7.7 (1.35) 0.130 (0.74)
Temperature Indices
R8.4 | R16.8
Tit 0.65 0.69 Min T in stud cavity, at anchor
Ti2 0.85 0.89 | Max T on backpan, at centre of backpan under slab
Tis 0.61 0.62 | Min T on frame, at corner of glazing
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail

Nominal (1D) vs. Assembly Performance Indicators

3.2.2

Base Assembly - Spandrel Section Only

Unitized Curtain Wall System — Slab Intersection & Interior
Sprayfoam Insulation

Thermal Performance Indicators

1.0

o.go! Assembly 1D R R-15.7 (2.77 RSI) +
(Nominal) R-Value '® | backpan insulation

.50 “clear wall” U- and R-

o.70— | Transmittance / Uy, | value,
Resistance without Rw, | w = spandrel wall without

o575 | Anomaly Ug | slab

.50 g = glazing

0.0l Us, U and R-values for
Transmittance / Rs, s = spandrel with slab

c.301 | Resistance U, |t=combined glazing and

- Ry spandrel with slab

- Surface T, 0= faxterior temperature
Temperature Index’ 1 = interior temperature

©.00 Linear {ncremgtzptal |ncree\|§e in
Transmittance U ransmittance per linear

length of slab

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.
2Spandrel section includes interface with slab and vision glazing.

Base Assembly - Glazing

Back.pan1 Rip Rw Uw Ucentre of glass UQ
nsulation 10| #hroF /Bty | fEheoF /Btu | Bt/ hr °F Btuft hr °F | Btu/f hr °F
(RS)) (m?* K/ W) (mK/W) (W/m? K) (W/m? K) (W/m? K)
R-8.4 (1.48) | R-24.1 (4.24) | R-7.6 (1.33) 0.132 (0.75) 0.321 (1.82) 0.371 (2.11)
R-16.8 (2.96) | R-32.5(5.72) | R-8.9 (1.57) 0.112 (0.64)
Slab Linear Transmittance Spandrel Section with Slab?
Backpan R, Uy " R U
'”Sglﬁ/t;?l:‘; D 2nheoF /Bty | Bwi?-hr °F | Biut -hroF f2-hr-°F / Btu Btu/ft? -hr °F
(RS)) (m? K /W) (W/m? K) (W/m K) (m? K /W) (W/m? K)
R-8.4 (1.48) | R-3.9(0.69) | 0.256 (1.45) | 0.031 (0.053) R-7.2 (1.27) 0.138 (0.79)
R-16.8 (2.96) | R-4.1 (0.71) | 0.246 (1.40) | 0.022 (0.038) R-8.6 (1.51) 0.117 (0.66)
Temperature Indices
R8.4 | R16.8
Tin 0.74 0.77 | Min T on sprayfoam, at anchor
Ti2 0.94 0.95 | Max T on sprayfoam, away from frame and studs below slab
Tis 0.60 0.61 Min T on frame, at corner of glazing
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and 5’ x 5’ Spandrel Section — Insulated Backpan

. Unitized Curtain Wall System with 4-Sided Structural Silicone Joints
Detail 3.2.3

I.DGI

0.90 B8
0.80—
0.70—
0,60
0.50 8
0. 405

0.30 85

Thermal Performance Indicators

Transmittance /
Resistance

Spandrel Section
U-value and
“Effective” R-value
(including slab)

Glazing U-value
and “Effective” R-
value

Ut’
R

Total Assembly U-
value and
“Effective” R-value

U, based on a window to wall ratio of 50%, but Us is
valid for all spandrel dimensions.

Scenarios
Scenario Vision Glass and Spacer Insulation Thickness and Application
HO.1 Double Glazed with Aluminum Spacer 4" (100 mm) Mineral Wool in Backpan

HO.2 Double Glazed with Silicone Warm Edge Spacer

4" (100 mm) Mineral Wool in Backpan

Nominal (1D) vs. Assembly Performance Indicators

Insulation Us , Rs Ug Rg U , R
Scenario R-Value Btu/ft” -hr -°F ft“-hr-°F / Btu Btu/ft -hr -°F f2hr-°F / Btu Btu/ft? -hr -°F ft“-hr-°F / Btu
(RS) (W/m? K) (m® K /W) (W/m? K) (m* K /W) (W/m? K) (m® K /W)
HO.1 R-16.8 (2.96) | 0.233 (1.32) | R-4.3 (0.76) | 0.370 (2.10) | R-2.7 (0.48) | 0.302 (1.72) | R-3.3 (0.58)
H0.2 R-16.8 (2.96) | 0.233 (1.32) | R-4.3 (0.76) | 0.356 (2.02) | R-2.8 (0.50) | 0.295 (1.67) | R-3.4 (0.60)
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Unitized Curtain Wall System with 4-Sided Structural Silicone Joints
and 5’ x 5’ Spandrel Section — AIM Applications

Detail 3.2.4

Thermal Performance Indicators

1,00

Spandrel Section
U-value and
“Effective” R-value
(including slab)

0.20 U
S»

0.80— Rs,

0.70—

Transmittance / Glazing U-value

P8 | Resistance Lég’ and “Effective” R-
0.50 9 value
0,400 U Total Assembly U-
t’
R value and
0,30+ t

“Effective” R-value

U, based on a window to wall ratio of 50%, but Us is
valid for all spandrel dimensions.

AIM = Architectural Insulation Module

Scenarios

AIM Spacer/Edge

Insulation Thickness and Application Condition

Scenario Vision Glass and Spacer

Double Glazed with Silicone Warm Silicone Warm

H1 0.75" (19 mm) AIM between Glass
Edge Spacer Edge Spacer
H2 Double Glazed with Silicone Warm | 0.75" (19 mm) AIM between Glass + 4" (100 mm) Silicone Warm
Edge Spacer Mineral Wool in Backpan Edge Spacer
Ha | Double Glazed with Silicone Warm 1" (25 mm) AIM between Metal Skins Rigid Insulation

Edge Spacer

Nominal (1D) vs. Assembly Performance Indicators

Insulation ng ) Rs Uy Rg Uy ) R
Scenario R-Value Btu/ft’ -hr °F | ft*hr°F/Btu | Btu/ft® -hr -°F | #%hr°F /Btu | Btu/ft®-hr °F | ft*hr°F/Btu
(RSI) (W/m? K) (m” K/ W) (W/m? K) (m? K /W) (W/m? K) (m? K/ W)
H1 R-29.3 (5.16) | 0.103 (0.59) | R-9.7 (1.71) | 0.366 (2.08) | R-2.7 (0.48) | 0.236 (1.34) | R-4.2 (0.75)
H2 R-46.1 (8.12) | 0.098 (0.56) | R-10.2 (1.79) | 0.362 (2.06) | R-2.8 (0.49) | 0.231 (1.31) | R-4.3(0.76)
H3 R-39.1(6.89) | 0.060 (0.34) | R-16.6 (2.92) [ 0.378 (2.15) | R-2.6 (0.47) | 0.221 (1.25) | R-4.5 (0.80)
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D t 'I 3 2 5 Unitized Curtain Wall System with 4-Sided Structural Silicone Joints
etai " and 5’ x 5’ Spandrel Section — Insulated Backpan and Improved
Glazing

Thermal Performance Indicators
I.oa

I Spandrel Section
o | U,, | U-value and
0.80— Rs | “Effective” R-value
(including slab)
0.70—
o.s0ll Transmittance / U Glazing U-value
' Resistance Rg’ and “Effective” R-
D.50 9 | value
0.40 Total Assembly U-
Ut, I d
0,30 R value a.n
t | “Effective” R-value
0.0 U, based on a window to wall ratio of 50%, but Us is
010 valid for all spandrel dimensions.
0.00
Scenario
Scenario Vision Glass and Spacer Insulation Thickness and Application
10 Triple Glazed with Aluminum Spacer 4" (100 mm) Mineral Wool in Backpan
Nominal (1D) vs. Assembly Performance Indicators
Insulation ng ) Rs Ug Rg Uy ) Rt
Scenario R-Value Btu/ft” -hr -°F ft“-hr-°F / Btu Btu/ft’ -hr -°F f2-hr-°F / Btu Btu/ft2 -hr -°F ft“-hr-°F / Btu
(RSI) (Wim?* K) (m? K/ W) (W/m? K) (m? K /W) (W/m? K) (M K /W)
10 R-16.8 (2.96) | 0.213 (1.21) | R-4.7 (0.83) | 0.238 (1.35) | R-4.2 (0.74) | 0.226 (1.28) | R-4.4 (0.78)
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D t 'I 3 2 6 Unitized Curtain Wall System with 4-Sided Structural Silicone Joints
etai e and 5’ x 5’ Spandrel Section — AIM Applications and Improved

Glazing
Thermal Performance Indicators
hoe Spandrel Section
.00 Us, | U-value and
Rs, | “Effective” R-value
i | (including slab)
7= | Transmittance / u. | Glazing U-value
n.so | Resistance Rg’ and “Effective” R-
9 | value
0.50 8
. U Total Assembly U-
Y | R | value and
0.300 t | “Effective” R-value
0,20 U, based on a window to wall ratio of 50%, but Us is
valid for all spandrel dimensions.
D.10 AIM = Architectural Insulation Module
0,00
Scenarios
Scenario Vision Glass and Spacer Insulation Thickness and Application AIMggr?é:i?i:)/Edge
1 Triple Glazed with Silicone Warm 1.5" (38 mm) AIM between Glass + 4" (100 mm) Silicone Warm
Edge Spacer Mineral Wool in Backpan Edge Spacer
12 Triple Glazed with Silicone Warm Shadow AIM with 5/8" (16mm) AIM between Silicone Warm
Edge Spacer Glass + 4" (100 mm) Mineral Wool in Backpan Edge Spacer
Nominal (1D) vs. Assembly Performance Indicators
Insulation %Js , Rs Ug Rg U ) Rt
Scenario R-Value Btu/ft* -hr °F | ft>hr°F /Btu | Btu/ft’ -hr °F | f>hr°F /Btu | Btu/ft* -hr °F | ft*hr°F/Btu
(RSI) (W/m? K) (m? K/ W) (W/m? K) (M2 K /W) (Wim? K) (m? K / W)
1 R-75.4 (13.28) | 0.068 (0.39) | R-14.7 (2.59) | 0.242 (1.37) | R-4.1 (0.73) | 0.156 (0.88) | R-6.4 (1.13)
12 R-41.2 (7.26) | 0.094 (0.53) | R-10.6 (1.87) | 0.241 (1.37) | R-4.1 (0.73) | 0.168 (0.96) | R-5.9 (1.05)
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Detail 3 3 1 Unitized Curtain Wall System — Window Wall Transition

Thermal Performance Indicators

1.00 Nominal thermal
resistance of two base
0,20 B .
assemblies:
0.80— w = window-wall R-3.7
Assembly 1D R1pw,
o.70— | (Nominal) R-Value | Ripe | (0-89 RSI) +backpan
insulation
0.60 = cw= curtain-wall R-3.7
o.soll (0.65 RSI) + backpan
' insulation
0,405 U
" | “clear wall” spandrel U-
0.0 | Transmittance / Rw, c
. ; and R-value for the base
Resistance without | Ucw, ;
0.20 R assemblies
Anomaly cw, - glazi
- U, g = glazing
\® 0.00 Transmittance / U, U and R-values for the
Resistance R assembly
Surface T 0 = exterior temperature
1

Temperature Index’ 1 = interior temperature

Incremental increase in
0] transmittance per linear
length of transition joint

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

Linear
Transmittance

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Window Wall Base Assembly — Curtain Wall
| Balc::(.par; D R1 Dw Rw Uw | Balc::(,pan1 D R‘l Dcw Rcw UCW
M fhroF /Bty | f*hroF /Bt | Btut hr °F MR alte fhr°F /Btu | ft>hr°F / Btu | Btu/ft® -hr -°F
e (M2 K /W) (M* K /W) (W/m? K) RSI) m*K/w) | (m?’K/W) | (Wim?K)

R-8.4 (1.48) | R-12.1 (2.13) | R-5.3 (0.94) | 0.188 (1.07) R-8.4 (1.48) |R-12.1 (2.13) | R-5.0 (0.88) 0.200 (1.140)

R-16.8 (2.96) | R-20.5 (3.61) | R-7.9 (1.39) | 0.127 (0.72) | [R-16.8 (2.96) | R-20.5 (3.61) | R-7.2 (1.27) [0.139 (0.787)

Transition Joint Linear Transmittance Base Assembly — Glazing
Backpan R U
i ° ° llJ Ucentre of glass U
'”Sg‘fit;‘iﬂ; P | fnroF /B | B hr °F Btu/ft -hr-°F Btu/ft hr °F Btu/ft? -hr °F
(RS (m? K /W) (W/m? K) (W/m K) (W/m? K) (W/m? K)
R-8.4 (1.48) | R-2.7(0.47) | 0.327 (2.11) | 0.120 (0.207) 0.321 (1.82) 0.373 (2.12)
R-16.8 (2.96) | R-2.9 (0.51) | 0.347 (1.97) | 0.125(0.217)

Temperature Indices

R8.4 | R16.8
Tin 0.61 0.69 | Min T on backpan, along vertical mullion

Ti2 0.75 0.82 | Max T on backpan, at centre of backpan

B.3.9
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. Unitized Curtain Wall System — Window Wall Transition with Foam
Detall 3-3-2 Insulation

Thermal Performance Indicators

1.00 Nominal thermal
resistance of two base
0. a0 B .
assemblies:
0,90 — Assembly 1D Ribw, w = window-wall R-15.7

(2.77 RSI) + backpan
insulation

0.60 cw= curtain-wall R-15.7
(2.77 RSI) + backpan
insulation

u.70— | (Nominal) R-Value Ribew

0.50 B

0,405+

S

“clear wall” spandrel U-
and R-value for the base
assemblies

g = glazing

X C
3

o.30— | Transmittance /
Resistance without
Anomaly

g

(=]
=

X0 C
& ¢

0.00 Transmittance / u, U and R-values for the
Resistance R assembly
Surface T 0 = exterior temperature
Temperature Index’ : 1 = interior temperature
Linear Incremental increase in
Transmittance 0] transmittance per linear

length of transition joint
'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Window Wall Base Assembly — Curtain Wall
| B?C::('pan‘] D R1pw Rw Uw | Ballcl(.pan1 D Ribew Rew Uew
M hroF /Bty | f*hroF /Bt | Brut hr °F MR alte f>hr°F /Btu | ft>hr°F / Btu | Btu/ft? -hr °F
(RS) (m?K /W) (M2 K /W) (W/m? K) (RSI) (M’ K/W) | (M*K/W) | (Wim’K)

R-8.4 (1.48) | R-24.1 (4.24) | R-7.6 (1.33) | 0.132(0.75) R-8.4 (1.48) |R-24.1 (4.24)| R-7.3 (1.28) | 0.136 (0.78)

R-16.8 (2.96) | R-32.5 (5.72) | R-10.8 (1.90) | 0.093 (0.53) | |R-16.8 (2.96) | R-32.5 (5.72) |R-10.1 (1.78)| 0.099 (0.56)

Transition Joint Linear Transmittance Base Assembly — Glazing
Backpan R U
i ° ° LIJ Ucentre of glass U
Ins;f/tggem f*hr°F /Btu | Btu/ft* hr °F Btu/ft -hr-°F BHu/ft -hr °F Btu/e -hr °F
(RS) (m? K /W) (W/m? K) (W/m K) (W/m? K) (W/m? K)
R-8.4 (1.48) | R-2.7 (0.47) | 0.327 (2.11) | 0.334 (0.578) 0.321 (1.82) 0.373 (2.12)
R-16.8 (2.96) | R-2.9 (0.51) | 0.347 (1.97) | 0.294 (0.509)

Temperature Indices

R8.4 | R16.8

Ti1 0.90 0.91 Min T on sprayfoam, along vertical mullion

Ti2 0.91 0.92 | Max T on sprayfoam, at centre of backpan

B.3.10
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4.0 High Performance Curtain Wall

B.4.i
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D 7= - 1] R S0 e B.4.1
High Performance Curtain Wall System — Spandrel Clear Wall & No Interior Stud
Cavity Insulation

Detail 4.1.2......e s B.4.2
High Performance Curtain Wall System — Spandrel Clear Wall & Interior
Sprayfoam Insulation

Detail 4.2.1 ... aaaan B.4.3

High Performance Curtain Wall System — Slab Intersection & No Interior Stud
Cavity Insulation

Detail 4.2.2.......eeeee s B.4.4
High Performance Curtain Wall System — Slab Intersection & Interior Sprayfoam
Insulation

Detail 4.2.3 ... s B.4.5

High Performance Curtain Wall System with Vertical and Horizontal Pressure
Plates and 5’ x 5’ Spandrel Section — Insulated Backpan

Detail 4.2.4..........eeee e aanan B.4.6
High Performance Curtain Wall System with Vertical and Horizontal Pressure
Plates and 5’ x 5’ Spandrel Section — AIM Applications

D 1Y - 1] S S B.4.7
High Performance Curtain Wall System with Vertical and Horizontal Pressure
Plates, Intermediate Mullion and 5’ x 5’ Spandrel Section — Insulated Backpan

[ 1Y - V| I 72 < SRS B.4.8

High Performance Curtain Wall System with Vertical and Horizontal Pressure
Plates, Intermediate Mullion and 5’ x 5’ Spandrel Section — AIM Applications

B.4.ii
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. High Performance Curtain Wall System — Spandrel Clear Wall & No
Detall 41 1 Interior Stud Cavity Insulation

Thermal Performance Indicators

100
B | Assembly 1D k. | R-3.7 (0.65 RSI) + backpan
0208 | (Nominal) R-Value " | insulation
.80 U U-value and R-value for
o.7o_ | Transmittance / RW, w = spandrel wall
' Resistance UW g = glazing, including
0,60 9 framing
n.z0f | Transmittance / U, U- and R-values for overall
Resistance R assembly
0,405
Surface 0 = exterior temperatur
2% 8 | Temperature T = exterior temperature
0,20 Index’ 1 = interior temperature
0.10 'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
.60 final report.
Nominal (1D) vs. Assembly Performance Indicators
Spandrel Section Glazing
| Balckpan1D Rip Rw Uw Ucentre of glass Ug
ns; ?/tlon ft>-hr-°F / Btu ft>-hr-°F / Btu Btu/ft? -hr -°F Btu/ft® -hr -°F Btu/ft® -hr -°F
-Value 2 m2 K/W) Wi/ 2K 2 2
(RSI) (m*K/W) ( (W/m* K) (W/m? K) (W/m? K)
R-8.4 (1.48) R-12.1 (2.13) R-4.2 (0.74) 0.237 (1.35) 0.321 (1.82) 0.373 (2.12)
R-16.8 (2.96) | R-20.5 (3.61) R-6.9 (1.22) 0.144 (0.82)

Combined Assembly

Backpan R U
nsulation 10 [ e F /Btu | Bt hr °F
- 2

(RSN (m* K/ W) (W/m* K)

R-8.4 (1.48) | R-3.3(0.58) | 0.302(1.72)
R-16.8 (2.96) | R-3.9(0.68) | 0.259 (1.47)

Temperature Indices

R8.4 | R16.8
Ti1 0.51 0.69 | Min T on backpan, at edge of backpan
Ti2 0.80 0.87 | Max T on backpan, at centre of backpan

Tis 0.50 0.56 | Min T on frame, at corner of glazing

B.4.1
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High Performance Curtain Wall System — Spandrel Clear Wall &
Interior Sprayfoam Insulation

Detail 4.1.2

Thermal Performance Indicators

ool Assembly 1D Rio R-15.7 (2.77 RSI) +
' (Nominal) R-Value backpan insulation
e | U-value and R-value for
. Uw, _
0.70— | Transmittance / R w = spandrel wall
Resistance UW g = glazing, including
o.c0 9 | framing
0.20f | Transmittance / U, U- and R-values for overall
5.4l | Resistance R | assembly
Surface .
0.30F =
Temperature T 0 - faxtelnor temperature
0.z001 | Index’ 1 = interior temperature
D.10 'Surface temperatures are a result of steady-state conductive heat flow
0.00 with constant heat transfer coefficients. Limitations are identified in

final report.

Nominal (1D) vs. Assembly Performance Indicators

Spandrel Section Glazing
Backpan R1b Ru Uw Ucentre of glass Ug
lnss]?/t;?gg D | fiehroF /Btu | ft2hroF /Btu | Btu/ft2 hr oF Btu/ft2 -hr -°F Btu/ft? -hr -°F
(RSN (M2 K/ W) (m? K/ W) (W/m? K) (W/m?2 K) (W/m2 K)
R-8.4 (1.48) R-24.1 (4.24) R-8.2 (1.44) 0.122 (0.69) 0.321 (1.82) 0.367 (2.08)
R-16.8 (2.96) | R-32.5(5.72) R-9.2 (1.62) 0.109 (0.62)
Combined Assembly
Backpan R u
Insulation 1D f#2.hr-°F / Btu Btu/f2 -hr -°F
R-Value (M2 K /W) (W/m2 K)
(RSI)
R-8.4 (1.48) R-3.8 (0.67) 0.264 (1.50)
R-16.8 (2.96) | R-4.2(0.73) 0.24 (1.36)
Temperature Indices
R8.4 | R16.8
Tin 0.74 0.81 Min T on spray foam, at bottom of spandrel
Ti2 0.94 0.95 | Max T on spray foam, at top of spandrel, away from frame and studs
Tis 0.44 0.50 | Min T on frame, at corner of glazing

B.4.2
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High Performance Curtain Wall System — Slab Intersection & No Interior
Stud Cavity Insulation

Detail 4.2.1

Thermal Performance Indicators

ool Assembly 1D R R-3.7 (0.65 RSI) +
' (Nominal) R-Value '® | backpan insulation
.50 “clear wall” U- and R-
0.70— | Transmittance / U, | value,
0 Resistance without Rw | w = spandrel wall without
©-297 | Anomaly Uy, | slab
0.50 g = glazing
0.0l Us, U and R-values for
' Transmittance / Rs, s = spandrel with slab
c.301 | Resistance U, |t=combined glazing and
- Ry spandrel with slab
o Surface T 0 = exterior temperature
v 198 | Temperature Index’ : 1 = interior temperature
©.00 Linear {ncremgtzptal |ncree\|§e in
Transmittance U ransmittance per linear
length of slab

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

2Spandrel section includes interface with slab and vision glazing.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly - Spandrel Section Only Base Assembly - Glazing

| Ba|Ck. Pan Rip Rw Uw Ucentre of glass Ug
nslg-a\I/t;?Se fthr°F / Btu ftz'hzr'o': /Btu | Btu/ft® r °F Btu/ft® -hr -°F Btu/ft? -hr -°F
(RS) (m? K/ W) (m* K/ W) (W/m? K) (W/m? K) (W/m? K)
R-8.4 (1.48) | R-12.1(2.13) | R-4.2 (0.74) | 0.237 (1.35) 0.321 (1.82) 0.373 (2.12)
R-16.8 (2.96) | R-20.5(3.61) | R-6.9 (1.22) | 0.144 (0.82)
Slab Linear Transmittance Spandrel Section with Slab®
Inouiation 1D R: " P R Ys
R-Value ft2hr-°F / Btu Btu/ft? -hr -°F Btu/ft -hr-°F ft>hr-°F / Btu Btu/ft? -hr -°F
(RS) (m? K /W) (W/m? K) (W/m K) (m? K /W) (W/m? K)
R-8.4 (1.48) | R-3.3(0.58) | 0.306 (1.74) | 0.037 (0.064) R-4.1 (0.72) 0.244 (1.39)
R-16.8 (2.96) | R-3.8 (0.68) | 0.260(1.48) | 0.016 (0.028) R-6.8 (1.20) 0.147 (0.83)
Temperature Indices
R8.4 R16.8
Ti1 0.53 0.71 Min T on backpan, at anchor
Ti 0.81 0.88 | Max T on backpan, at centre of backpan above slab
Tis 0.51 0.57 | Min T on frame, along edge of glazing
Tia 0.55 0.71 | Min T on slab anchor

B.4.3
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Detail 4.2.2

High Performance Curtain Wall System — Slab Intersection & Interior
Sprayfoam Insulation

Thermal Performance Indicators

1.0
] QQ! Assembly 1D Rib R-15.7 (2.77 RSI) +
' (Nominal) R-Value backpan insulation
By | “clear wall” U- and R-
/@ 0.70— | Transmittance / Uy, | value,
Resistance without Rw, | w = spandrel wall without
0505 | Anomaly Ug | slab
.50 g = glazing
Us, U and R-values for
@’/ ¢4 | Transmittance / Rs, | s = spandrel with slab
0.0 | Resistance U;, | t=combined glazing and
- Ry spandrel with slab
Surface T 0 = exterior temperature
£.19 Temperature Index’ : 1 = interior temperature
0.00 Linear {ncremgtzptal |ncree\|§e in
Transmittance U ransmittance per linear
length of slab

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

2Spandrel section includes interface with slab and vision glazing.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly - Spandrel Section Only

Base Assembly - Glazing

BaCk. Par11 Rip Rw Uw Ucentre of glass UQ
nsulation 10| #hroF /Bty | fEheoF /Btu | Bt/ hr °F Btuft hr °F | Btu/f hr °F
(RSI) (m?* K/ W) (mK/W) (W/m? K) (W/m? K) (W/m? K)
R-8.4 (1.48) | R-24.1 (4.24) | R-6.0 (1.05) 0.168 (0.95) 0.321 (1.82) 0.367 (2.08)
R-16.8 (2.96) | R-32.5(5.72) | R-8.9 (1.56) 0.113 (0.64)

Slab Linear Transmittance Spandrel Section with Slab?
insulation 1D R Uy v Re N
”Ss_f/;?ge ft>hr°F /Btu | Btu/ft? -hr -°F Btu/ft -hr-°F ft2hr-°F / Btu Btu/ft? -hr -°F

(RS)) (m? K /W) (W/m? K) (W/m K) (m? K /W) (W/m? K)
R-8.4 (1.48) | R-3.7 (0.64) | 0.274 (1.55) | 0.093 (0.161) R-5.4 (0.95) 0.186 (1.05)
R-16.8 (2.96) | R-4.1 (0.72) | 0.245(1.39) | 0.050 (0.087) R-8.2 (1.45) 0.122 (0.69)
Temperature Indices
R8.4 | R16.8
Ti 0.68 0.77 | Min T on spray foam, around slab anchor
Tiz 0.95 0.96 | Max T on spray foam, at top of spandrel, away from frame and studs
Tis 0.45 0.51 Min T on frame, along edge of glazing

B4.4
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D t I 4 2 3 High Performance Curtain Wall System with Vertical and Horizontal
etal n M Pressure Plates and 5’ x 5’ Spandrel Section — Insulated Backpan

Thermal Performance Indicators

1,00
I Spandrel Section
. | Us, | U-value and
0,80 — Rs | “Effective” R-value
(including slab)
0.70—
o.coll Transmittance / U Glazing U-value
' Resistance Rg’ and “Effective” R-
0.50 9 | value
0,40 Total Assembly U-
U
* | value and
0,301 R¢

“Effective” R-value

U, based on a window to wall ratio of 50%, but Us is

510 valid for all spandrel dimensions.
0,00
Scenario
Scenario Vision Glass and Spacer Insulation Thickness and Application
EO Triple Glazed with Aluminum Spacer 4" (100 mm) Mineral Wool in Backpan
Nominal (1D) vs. Assembly Performance Indicators
Insulation %Js ) Rs Ug Rg U ) Rt
Scenario R-Value Btu/ft® -hr °F | ft>hr°F /Btu | Btuft’ -hr °F | f*hr°F /Btu | Btu/ft?-hr °F | ft>hr-°F /Btu
(RSI) (Wim* K) (m?” K/ W) (W/m? K) (m? K /W) (W/m? K) (m? K /W)
EO R-16.8 (2.96) | 0.156 (0.89) | R-6.4 (1.13) | 0.238 (1.35) | R-4.2(0.74) | 0.197 (1.12) | R-5.1 (0.89)

B.4.5
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High Performance Curtain Wall System with Vertical and Horizontal
Pressure Plates and 5’ x 5’ Spandrel Section — AIM Applications

Detail 4.2.4

Thermal Performance Indicators

1.0
Spandrel Section
. | Us, | U-value and
0.a0 Rs | “Effective” R-value
(including slab)
0.70—
Transmittance / U Glazing U-value
255 | Resistance Rg’ and “Effective” R-
.50 9 | value
0,40 Total Assembly U-
U
R value and
B t | “Effective” R-value

U, based on a window to wall ratio of 50%, but Us is
valid for all spandrel dimensions.

AIM = Architectural Insulation Module

Scenarios
Scenario Vision Glass and Spacer Insulation Thickness and Application AIMSg:;‘;gEdge
E1 Double Glazed with Silicone Warm | 0.75" (19 mm) AIM between Glass + 4" (100 mm) Silicone Warm
Edge Spacer Mineral Wool in Backpan Edge Spacer
E2 Double Glazed with Silicone Warm [ 1.5" (38 mm) AIM between Glass + 4" (100 mm) Silicone Warm
Edge Spacer Mineral Wool in Backpan Edge Spacer
E3 Triple Glazed with Silicone Warm 1.5" (38 mm) AIM between Glass + 4" (100 mm) Silicone Warm
Edge Spacer Mineral Wool in Backpan Edge Spacer
E4 Triple Glazed with Silicone Warm | Shadow AIM with 5/8" (16mm) AIM in Secondary Silicone Warm
Edge Spacer Unit + 4" (100 mm) Mineral Wool in Backpan Edge Spacer
Nominal (1D) vs. Assembly Performance Indicators
Insulation %Js , Rs Ug Rq U ) Rt
Scenario R-Value Btu/ft’ -hr -°F | ft*hr°F /Btu | Btu/ft®-hr °F | f>hr-°F/Btu | Btu/ft>-hr -°F | ft>hr-°F/Btu
(RSI) (W/m? K) (m? K /W) (W/m? K) (m> K /W) (W/m? K) (m? K /W)
E1 R-46.1 (8.12) | 0.086 (0.49) | R-11.7 (2.06) | 0.359 (2.04) | R-2.8 (0.49) | 0.222 (1.26) | R-4.5(0.79)
E2 R-75.4 (13.28) | 0.075(0.43) | R-13.3 (2.34) | 0.361 (2.05) | R-2.8 (0.49) | 0.218 (1.24) | R-4.6 (0.81)
E3 R-75.4 (13.28) | 0.072 (0.41) | R-13.8 (2.43) | 0.240 (1.36) | R-4.2(0.73) | 0.156 (0.89) | R-6.4 (1.13)
E4 R-41.2 (7.26) | 0.090 (0.51) | R-11.2(1.96) | 0.229 (1.30) | R-4.4 (0.77) | 0.159 (0.90) | R-6.3 (1.11)

B.4.6
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D t I 4 2 5 High Performance Curtain Wall System with Vertical and Horizontal
etal oM Pressure Plates, Intermediate Mullion and 5’ x 5° Spandrel Section -
Insulated Backpan

Thermal Performance Indicators

1,00

I Spandrel Section
. | Us, | U-value and
0,80 — Rs | “Effective” R-value

(including slab)
0, 70—
Transmittance / U Glazing U-value
>%97 | Resistance R | and “Effective” R-
0.50 b 9 | value
0,40 Total Assembly U-
Ut
* | value and

0,305 Rt

“Effective” R-value

U, based on a window to wall ratio of 50%, but U is
valid for all spandrel dimensions.

0.1a
0,00
Scenario
Scenario Vision Glass and Spacer Insulation Thickness and Application
FO Double Glazed with Silicone Warm Edge Spacer | 4" (100 mm) Mineral Wool in Backpan
Nominal (1D) vs. Assembly Performance Indicators
Insulation ng , Rs Ug Rg U ) Rt
Scenario R-Value Btu/ft® -hr °F | ft>hr°F /Btu | Btu/ft® -hr -°F | f*hr°F/Btu | Btu/ft® .hr °F | ft>hr-°F / Btu
(RSI) (Wim? K) (m” K/ W) (W/m? K) (M’ K /W) (W/m? K) (M2 K /W)
FO R-16.8 (2.96) | 0.204 (1.16) | R-4.9 (0.86) | 0.357 (2.03) | R-2.8 (0.49) | 0.281 (1.59) | R-3.6 (0.63)

B.4.7
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High Performance Curtain Wall System with Vertical and Horizontal
Pressure Plates, Intermediate Mullion and 5’ x 5’ Spandrel Section —
AIM Applications

Detail 4.2.6

Thermal Performance Indicators

1.Gd

. QG! Spandrel Section
) Us, | U-value and
0.80— Rs, | “Effective” R-value
(including slab)
0.70—
o.ccll Traqsmittance/ U Glazing U-yalue
' Resistance Rg’ and “Effective” R-
n.50 9 | value
0,40 U, Total Assembly U-
0.5l Rt’ value qnd
“Effective” R-value
0.0 U, based on a window to wall ratio of 50%, but Us is
.10 valid for all spandrel dimensions.
AIM = Architectural Insulation Module
0,00

Scenarios

AIM Spacer/Edge

Scenario Condition

Vision Glass and Spacer Insulation Thickness and Application

Silicone Warm
Edge Spacer

F1 Double Glazed with Silicone Warm 0.75" (19 mm) AIM between Glass
Edge Spacer

E2 Double Glazed with Silicone Warm 1" (25mm) AIM between Metal Skins

Edge Spacer Rigid Insulation

Silicone Warm
Edge Spacer

Triple Glazed with Silicone Warm

F3 Edge Spacer

1.5" (38 mm) AIM between Glass

Nominal (1D) vs. Assembly Performance Indicators

Insulation ng ) Rs Ug Rg Uy ) Rt
Scenario R-Value Btu/ft’ -hr °F | ft*hr°F/Btu | Btu/ft? -hr °F | #*hr°F /Btu | Btu/ft? -hr °F | ft*-hr-°F/Btu
(RSI) (W/m? K) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (m? K /W)
F1 R-29.3 (5.16) | 0.141 (0.80) | R-7.1(1.25) | 0.361 (2.05) | R-2.8 (0.49) | 0.251 (1.43) | R-4.0 (0.70)
F2 R-39.1 (6.89) | 0.112(0.63) | R-8.9(1.57) | 0.357 (2.03) | R-2.8 (0.49) | 0.234 (1.33) | R-4.3 (0.75)
F3 R-58.6 (10.32) | 0.098 (0.55) | R-10.2 (1.80) | 0.220 (1.25) | R-4.5(0.80) | 0.159 (0.90) | R-6.3 (1.11)

B.4.8
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5.0 Steel Stud Construction
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7= - 1] e e B.5.1
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16" 0.c.) Drained EIFS Wall
Assembly — Clear Wall

Detail 5.2 s B.5.2

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Clear Wall

Detail 5.1.3 ... B.5.3

Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" O.C.) Wall Assembly with
Vertical Z-Girts (16" O.C.) Supporting Metal Cladding — Clear Wall

D 7T = 1] e B.5.4
Exterior and Interior Insulated 5 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Vertical Z-Girts (16” o.c.) — Clear Wall

D 7T = 1] e 0 B.5.5
Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" O.C.) Wall Assembly with
Horizontal Z-Girts (24" O.C.) Supporting Metal Cladding — Clear Wall

Detail 5.1.6 .....ceeeeeeeee s B.5.6
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Vertical Z-girts (16” 0.c.) Supporting Stucco Cladding — Clear Wall

Detail 5.1.7 ... aaaan B.5.7
Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" 0.c) Wall Assembly
with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Clear Wall

D 7T = 1] e - B.5.8
Exterior and Interior Insulated 5 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Z-Girts (24” o.c.) — Clear Wall

Detail 5.1.9 ... s B.5.9
Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" O.C.) Wall Assembly with

Vertical Z-Girts (24" O.C.) & Horizontal Z-Girts (24" O.C.) Supporting Metal
Cladding — Clear Wall

Detail 5.1.10 ... B.5.10

Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" O.C.) Wall Assembly with
Intermittent Vertical Z-Girts (16" O.C.) Supporting Metal Cladding — Clear Wall
Detail 5.1.11 ... s B.5.11
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with
Horizontal Clips (24” o.c.) Supporting Metal Cladding — Clear Wall
Detail 5.1.12......c s B.5.12

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Clips (24" o.c.) Supporting Metal Cladding — Clear Wall
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[ 71 = 11 0 e [ N B.5.13
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Vertical Z Clips (16” o.c.) Supporting Stucco Cladding — Clear Wall

Detail 5.1.14 ... s B.5.14
Exterior Insulated 6” x 1 5/8” Steel Stud (16” o0.c.) Wall Assembly with Knight
MFI-System (24" o.c.) Supporting Cladding — Clear Wall

Detail 5.1.15 ... s B.5.15
Exterior and Interior Insulated 6” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly with
Knight MFI-System (24" o.c.) Supporting Cladding — Clear Wall

[ 7= = 11 e e 1 N B.5.16
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly with

Fiberglass Spacer and Through Insulation Fasteners Supporting Cladding —
Clear Wall

Detail 5.1.17 ... B.5.17

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly with
Thermally Isolated Aluminum Clip Horizontal Sub-girt System Supporting
Cladding — Clear Wall

Detail 5.1.18 ... B.5.18

Exterior Insulated 3 5/8” x 1/58” Steel Stud (16”0.c.) Wall Assembly with Fiber
Reinforced Girts (TAC) Supporting Cladding — Clear Wall

Detail 5.1.19 ... B.5.19

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with
Thermally Broken Aluminum Clip Rail System (24" o.c.) Supporting Cladding —
Clear Wall

Detail 5.1.20 .......cooeic B.5.20

Exterior and Interior Insulated 5 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Knight CI-System (8” o.c.) — Clear Wall

Detail 5.1.21 ... B.5.21

Exterior and Interior Insulated 5 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Knight CI-System (16” o.c.) — Clear Wall

Detail 5.1.22.......ceeeeee e B.5.22

Exterior Insulated 5 5/8” x 1 5/8” Steel Stud (16" o.c.) Wall Assembly with Knight
Cl-System (8” o.c.) — Clear Wall

Detail 5.1.23 ... B.5.23

Vertical Insulated Metal Panel — Clear Wall with Vertical Connection Joint and
Support Girt/Hat Track Backup Wall

Detail 5.1.24 ... B.5.24

Vertical Insulated Metal Panel - Metal Stack Joint and Support Girt Back/Hat
Track Backup Wall
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Detail 5.1.25..... e B.5.25

Horizontal Insulated Metal Panel — Clear Wall with Horizontal Connection Joint
and Steel Stud Backup Wall

Detail 5.1.26 ........eueeee s B.5.26
Horizontal Insulated Metal Panel — Vertical Gasket Joint with Steel Stud Backup
Wall

Detail 5.2.1 ... s B.5.27

Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" O.C.) Wall Assembly with
Horizontal Z-Girts (24" O.C.) Supporting Metal Cladding — Slab Intersection

Detail 5.2.2........eee e B.5.28

Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c.) Wall Assembly with
Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Slab Intersection with
Top Side Insulation

Detail 5.2.3 ... B.5.29

Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o0.c.) Wall Assembly with
Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Slab Intersection with
Top & Under Side Insulation

Detail 5,24 B.5.30

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with
Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Uninsulated Concrete
Slab Intersection with Uninsulated Curb

Detail 5.2.5...... e B.5.31

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Uninsulated
concrete slab intersection

Detail 5.2.6......cceeee e B.5.32

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with
Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Uninsulated Concrete
Slab Intersection with Insulated Curb

Detail 5.2.7 ... B.5.33

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Uninsulated
Concrete Slab Intersection with Insulated Curb

Detail 5.2.8 ... s B.5.34
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly

with Vertical Z Girts (16” o0.c.) Supporting Stucco Cladding — Uninsulated Slab
Intersection

Detail 5.2.9.......ooe B.5.35

Exterior and Interior Insulated Wall Assembly with Shelf Angle & Brick Ties
Supporting Brick Veneer — Slab Intersection

B.5.iv
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Detail 5.2.10 ... B.5.36

Exterior and Interior Insulated Wall Assembly with Spaced Shelf Angle & Brick
Ties Supporting Brick Veneer — Slab Intersection

Detail 5.2.11 ... B.5.37

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS Wall
Assembly — Isokorb CM20 Thermally Broken Slab Projection without Concrete
Curb

Detail 5.2.12...... e B.5.38

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Isokorb CM20Thermally Broken Slab Projection without
Concrete Curb

Detail 5.2.13 ... e B.5.39

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Isokorb CM20
Thermally Broken Slab Projection with Uninsulated Curb

Detail 5.2.14 ... B.5.40

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with
Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Isokorb CM20 Thermally
Broken Slab Projection with Uninsulated Curb

Detail 5.2.15 ... B.5.41

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with
Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Isokorb CM20 Thermally
Broken Slab Projection with Insulated Curb

Detail 5.2.16 ... B.5.42

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Isokorb CM20
Thermally Broken Slab Projection with Insulated Curb

Detail 5.2.17 ... B.5.43

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16" o.c.) Drained EIFS Wall
Assembly — Floor Slab Intersection

Detail 5.2.18 ... B.5.44

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Floor Slab Intersection

Detail 5.2.19 ... B.5.45

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Vertical Z-girts (16” o0.c.) Supporting Stucco Cladding — Steel Framed Floor
with Cross Cavity Flashing

Detail 5.2.20 ... nanan B.5.46
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly with

Fiberglass Spacer and Through Insulation Fasteners Supporting Cladding —
Insulated Slab Intersection
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Detail 5.2.27 ... B.5.47

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly with
Thermally Isolated Aluminum Clip Horizontal Sub-girt System Supporting
Cladding — Insulated Slab Intersection

Assembly — Exterior Insulated Assembly

Detail 5.2.22 ... e nn e aa e e e e e ennmnn i aaaaeereennnnan B.5.48
Exterior Insulated 3 5/8” x 1/58” Steel Stud (16”0.c.) Wall Assembly with Fiber
Reinforced Girts (TAC) Supporting Cladding — Slab Intersection
Without Fiberglass Batt Insulation in Stud Cavity

[ 11 = T 2 N B.5.49
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with

Thermally Broken Aluminum Clip Rail System (24" o.c.) Supporting Cladding —
Slab Intersection

Assembly — Without Fiberglass Batt Insulation in Stud Cavity
[ 11 = 1] 2 N B.5.50
Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" 0.c) Wall Assembly

with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Structural Steel
Framed Floor Intersection

Detail 5.2.25 ... s B.5.51
Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" 0.c) Wall Assembly with

Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Structural Steel Framed
Floor Intersection

Detail 5.2.26 .........cuueeeeieee s B.5.52
Vertical Insulated Metal Panel - Corrugated Slab Intersection with I-beam, Open
Web Steel Joist and Support Girt/Hat Track Backup Wall

Detail 5.2.27 ... s B.5.53
Horizontal Insulated Metal Panel — Corrugated Slab Intersection with I-beam,
Open Web Steel Joist and Steel Stud Backup Wall

[ 71 = 1] 0 e N B.5.54
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16" o0.c.) Drained EIFS Wall
Assembly — Window and Floor Slab Intersection

[ 71 7= 1] TN B.5.55
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Window and Floor Slab Intersection

Detail 5.3.3 ... s B.5.56
Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o0.c.) Wall Assembly with

Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Window & Slab
Intersection
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Detail 5.3.4......e B.5.57

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Window and Floor
Slab Intersection

Detail 5.3.5....c e B.5.58

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Vertical Z Girts (16” o0.c.) Supporting Stucco Cladding — Window and Slab

Intersection

[ 7] - 11 0 < SO B.5.59
Vertical Insulated Metal Panel — Window Glazing Transition with Steel Support
Framing

[ 1Y - 1| I T POt B.5.60
Horizontal Insulated Metal Panel — Window Glazing Transition with Steel Support
Framing

[ LY - T R POt B.5.61

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16" o.c.) Drained EIFS Wall
Assembly — Window with Aerogel and Floor Slab Intersection with Aerogel

Detail 5.3.9 ... B.5.62

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Window with Aerogel and Floor Slab Intersection

Detail 5.3.10 ... nnnan B.5.63
Interior Insulated Steel Frame Wall Assembly with Brick Cladding - Window
Intersection

[ 71 = 11 0 e e N B.5.64

Interior Insulated Steel Frame Wall Assembly with Brick Cladding - Window
Intersection Aligned with Insulation

[ 71 = 1] 0 e N B.5.65
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16" o0.c.) Drained EIFS Wall
Assembly — Conventional Curtain Wall Transition

Detail 5.4.2........eee s B.5.66
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Conventional Curtain Wall Transition

[ 7T = 1] 0 e N B.5.67
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
— Curtain Wall Transition

[ 1T = 1] 0 S N B.5.68
Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" 0.c) Wall Assembly

with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Conventional
Curtain Wall Intersection
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Detail 5.4.5...... e B.5.69

Exterior Insulated Concrete Wall and Steel Stud Assembly Supporting Metal
Cladding— Curtain Wall Transition Intersection

Detail 5.4.6........oooiee B.5.70

Exterior Insulated Concrete Wall and Steel Stud Assembly Supporting Metal
Cladding with Cavity Insulation— Curtain Wall Transition Intersection

Detail 5.5.1 ... B.5.71

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o0.c.) Drained EIFS Wall
Assembly — Concrete Parapet & Slab Intersection

Detail 5.5.2......ee B.5.72

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16" 0.c.) Drained EIFS Wall
Assembly — Insulated Concrete Parapet & Slab Intersection

Detail 5.5.3 ... B.5.73

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Concrete Parapet & Slab Intersection

Detail 5.5.4........ooo B.5.74

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Insulated Concrete Parapet & Slab Intersection

Detail 5.5.5.....cc B.5.75

Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" O.C.) Wall Assembly with
Horizontal Z-Girts (24" O.C.) Supporting Metal Cladding — Concrete Parapet &
Slab Intersection

Detail 5.5.6........coeiiii B.5.76

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Concrete Parapet
and Slab Intersection

Detail 5.5.7 ... B.5.77

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Vertical Z Girts (16” o0.c.) Supporting Stucco Cladding —Concrete Parapet &
Slab Intersection

[ 7T = T 0 - TN B.5.78
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly

with Intermittent Vertical Z Girts (16” o.c.) Supporting Metal Cladding —Concrete
Roof Deck at Continuous Concrete Parapet

[ 7T = T 0 5 N B.5.79
Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" 0.c) Wall Assembly

with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Steel Roof Deck
with Open Web Steel Joist & Parapet Intersection
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Detail 5.5.10 ... B.5.80

Vertical Insulated Metal Panel - Steel Roof Deck with Open Web Steel Joist &
Parapet Intersection

Detail 5.5.11 ... B.5.81

Horizontal Insulated Metal Panel - Steel Roof Deck with Open Web Steel Joist &
Parapet Intersection

Detail 5.5.12.......e s B.5.82
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly

with Intermittent Vertical Z Girts (16” o.c.) Supporting Metal Cladding —Concrete
Roof Deck at Isokorb AXT1 Thermally Broken Concrete Parapet

Detail 5.6.1 ... s B.5.83
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o0.c.) Drained EIFS Wall
Assembly — Corner Intersection

Detail 5.6.2.........ee s B.5.84
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Drained EIFS
Wall Assembly — Corner Intersection

[ 7T = 1] < 0 N B.5.85
Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" O.C.) Wall Assembly with
Horizontal Z-Girts (24" O.C.) Supporting Metal Cladding — Corner Intersection

[ 11 = 1] < TN B.5.86
Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" O.C.) Wall Assembly with

Horizontal Z-Girts (24" O.C.) Supporting Metal Cladding — Corner Intersection,
Alternative Framing

[ 1T = 1] < 0 N B.5.87
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Corner Intersection

[ 7= = 1] < < N B.5.88
Window Wall System — Transition to Exterior Insulated Steel Stud Wall Assembly

with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding & No Interior Stud
Cavity Insulation

Detail 5.6.7 ......eeeeeee s B.5.89
Window Wall System — Transition to Exterior Insulated Steel Stud Wall Assembly

with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding & Interior Sprayfoam
and Fibreglass Batt Insulation

Detail 5.6.8 ... B.5.90

Vertical Insulated Metal Panel - Corner Intersection, with Post and Support
Girt/Hat Track Backup Wall

D L=y = T T T B.5.91
Horizontal Insulated Metal Panel — Corner Intersection, with Post and Steel Stud
Backup Wall
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Detail 5.7.1 .o B.5.92

Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" 0.c) Wall Assembly
with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Structural Steel
Column & Cantilever Beam Intersection (Canopy Support)

Detail 5.7.2..... e B.5.93

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Structural Steel
Floor Intersection with Uninterrupted Beam

Detail 5.7.3 ... s B.5.94
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly

with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Structural Steel
Floor Intersection with Isolator Pad

Detail 5.7.4.......eee s B.5.95
Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly

with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding — Structural Steel
Floor Intersection with Isokorb S22 Thermally Broken Beam

Detail 5.7.5...co e B.5.96

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with
Intermittent Vertical Z-girts (16” o0.c.) Supporting Metal Cladding — Concrete Floor
to Steel Beam Connection

[ 11 = 1] T < N B.5.97
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with

Intermittent Vertical Z-girts (16” o0.c.) Supporting Metal Cladding — Concrete Floor
to Steel Beam with a Thermal Isolator Pad Connection

Detail 5.7.7 ... e nnaaas B.5.98
Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly with

Intermittent Vertical Z-girts (16" o.c.) Supporting Metal Cladding — Concrete Floor
to Steel Beam with Isokorb KS14 Connection

Detail 5.8.1 ... B.5.99

Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" 0.c) Wall Assembly
with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Interior Wall
Intersection
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Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS
Wall Assembly — Clear Wall

Detail 5.1.1

AN

Thermal Performance Indicators

1,00
l Assembly 1D R.. | R27(0.47 RSI) +

0.0 | (Nominal) R-Value D | exterior insulation

©.£0= | Transmittance / U,, | “clear wall” U- and R-

0..s_ | Resistance R, | value

0.e0— | Surface T 0 = exterior temperature
Temperature Index’ " | 1 = interior temperature

0,50 8
'Surface temperatures are a result of steady-state conductive heat

0.0 flow with constant heat transfer coefficients. Limitations are
identified in final report.

0,300

0.,z20

0,10

0.00

Nominal (1D) vs. Assembly Performance Indicators

Exterior Rip R, Uo
neetoan 10| fnroF B | AENrOF /B | Btu? hr °F
(RS)) (m? K /W) (m” K /W) (W/m? K)
R-7.5(1.32) | R-10.2 (1.80) | R-10.0 (1.76) 0.100 (0.57)
R-11.3(1.98) | R-13.9 (2.46) | R-13.7 (2.41) 0.073 (0.41)
R-15 (2.64) R-17.7 (3.12) | R-17.4 (3.06) 0.057 (0.33)
Temperature Indices
R7.5 |R11.3| R15
Tin 0.80 | 0.85 | 0.88 | Min T on sheathing, between studs
Ti2 0.82 | 0.86 | 0.89 | Max T on sheathing, along studs
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= Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Detail 5.1.2 | brained EiFs wall Assembly — Clear Wall

Thermal Performance Indicators
I.oa
I Assembly 1D Rio R-14.2 (2.51 RSI) +

0208 | (Nominal) R-Value exterior insulation

€= | Transmittance / U,, | “clear wall” U- and R-

0..0 | Resistance R, | value

o.e0— | Surface T 0 = exterior temperature
Temperature Index’ ' | 1 = interior temperature

0.50 8
'Surface temperatures are a result of steady-state conductive heat

0.4099 flow with constant heat transfer coefficients. Limitations are
identified in final report.

0,301

0.20

D10

0,00

Nominal (1D) vs. Assembly Performance Indicators

Exterior Rip R, Uo
nsulation 101 fenroF /Bty [ AENSF /B | Bt hr oF
(RS)) (m? K /W) (m” K /W) (W/m? K)

R-7.5(1.32) | R-21.7(3.83) | R-16.6 (2.93) | 0.060 (0.34)

R-15(2.64) | R-29.2 (5.15) | R-24.0 (4.23) | 0.042 (0.24)

Temperature Indices

R7.5 | R15
Tin 0.40 | 0.58 | Min T on sheathing, between studs

Ti2 0.68 | 0.77 | Max T on sheathing, along studs
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Detail 5.1.3

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" O.C.) Wall Assembly

with Vertical Z-Girts (16" O.C.) Supporting Metal Cladding — Clear
Wall

<,
T—®

Thermal Performance Indicators

R-3.2 (0.56 RSI) +
exterior insulation

“clear wall” U- and R-
value

0 = exterior temperature
1 = interior temperature

100
N | Assembly 1D
0,20 8 H R1D
(Nominal) R-Value
0.80— .
Transmittance / U,
0.70— | Resistance R,
o.sa— | Surface T
1 i
0.z0 b | Temperature Index
0,405
0.30- report.
0.20
0.10
Q.00

Nominal (1D) vs. Assembly Performance Indicators

Exterior
Insulation 1D 2 %m 2 oR° lZJO 0
R-Value ft -hzr- F /Btu ft -hg- F /Btu Btu/ft -?r- F
(RSI) (m* K/ W) (m“K/W) (W/m* K)
R-5 (0.88) R-8.2 (1.44) R-6.4 (1.12) 0.157 (0.89)
R-10 (1.76) | R-13.2 (2.32) R-8.3 (1.47) 0.120 (0.68)
R-15(2.64) | R-18.2(3.20) R-9.7 (1.71) 0.103 (0.59)
R-20 (3.52) | R-23.2 (4.08) R-11.0 (1.93) 0.091 (0.52)
R-25 (4.40) | R-28.2 (4.96) R-12.0 (2.11) 0.084 (0.48)

Temperature Indices

R5 | R10 | R15 | R20 | R25
Ti1 | 0.63 [ 0.70 | 0.72 | 0.75 | 0.76 | Min T on sheathing, along girts at stud intersection
Tiz | 0.72 | 0.80 | 0.84 | 0.86 | 0.87 | Max T on sheathing, centre of stud cavity

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

ASHRAE 1365-RP
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Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

. Exterior and Interior Insulated 5 5/8” x 1 5/8” Steel Stud (16” o.c.)
Detail 5.1.4 |y Assembly with Vertical Z-Girts (16” o.c.) — Clear Wall

Thermal Performance Indicators

1,00

D.QO! Assembly 1D R R-12.6 (2.22 RSI) + exterior
(Nominal) R-Value ® | insulation

0.80—
Transmittance / U

0.70— | Resistance without R°’ “clear wall” U- and R-value

0

0ea | Anomaly

o= | Surface T 0 = exterior temperature
Temperature Index’ ' | 1 = interior temperature

0,40
'Surface temperatures are a result of steady-state conductive heat

v.30 flow with constant heat transfer coefficients. Limitations are identified
in final report.

0.z20

0,10

0.0

Nominal (1D) vs. Assembly Performance Indicators

Exterior u
Insulation 1D Rip 2 oR° °
R Vale fhr°F /Btu [ fOhrF/Btu | Btuft’ hr °F
(RSI) (m? K /W) (M2 K /W) (W/m? K)
R-10.1 (1.78) | R-22.7 (4.00) | R-11.6 (2.04) | 0.086 (0.42)

Temperature Indices
R10

T | 0.78 | Min T on sprayfoam, around studs

Ti2 | 0.81 | Max T on sprayfoam, between studs

B.5.4
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Detail 5.1.5

Exterior Insulated 3 5/8" x 1 5/8" Steel Stud (16" O.C.) Wall Assembly
with Horizontal Z-Girts (24" O.C.) Supporting Metal Cladding — Clear
Wall

Thermal Performance Indicators

1.0
B | Assembly 1D = | R-3:2(0.56 RSI) +

255 | (Nominal) R-Value D | exterior insulation

@7 | Transmittance / Uo, | “clear wall” U- and R-

0.70— Resistance R, | value

0.e0 | Surface T 0 = exterior temperature
Temperature Index’ ' | 1 = interior temperature

0.20 8
'Surface temperatures are a result of steady-state conductive heat flow

0.40—  with constant heat transfer coefficients. Limitations are identified in final
report.

0,300

0.20

0.10

0,00

Nominal (1D) vs. Assembly Performance Indicators

Exterior
Insulation 1D 2 %m 2 oR° 9" o
R-Value ft -h2r- F /Btu ft -hzr- F /Btu Btu/ft -Qr- F
(RSI) (m”K/W) (m~K/W) (W/m* K)
R-5 (0.88) R-8.2 (1.44) R-6.8 (1.21) 0.146 (0.83)
R-10 (1.76) R-13.2 (2.32) R-9.4 (1.66) 0.106 (0.60)
R-15 (2.64) R-18.2 (3.20) R-11.3 (1.99) 0.088 (0.50)
R-20 (3.52) R-23.2 (4.08) R-13.1 (2.31) 0.076 (0.43)
R-25 (4.40) R-28.2 (4.96) R-14.5 (2.56) 0.069 (0.39)

Temperature Indices

R5 | R10 | R15 | R20 | R25

Min T on sheathing, along girts at
stud intersection

Max T on sheathing, along studs
between girts

Ty | 0.62 | 0.69 | 0.72 | 0.75 | 0.76

T2 | 0.76 | 0.83 | 0.87 | 0.89 | 0.90

ASHRAE 1365-RP B.5.5



Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.6

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Vertical Z-girts (16” o.c.) Supporting Stucco

Cladding — Clear Wall

Thermal Performance Indicators

I.DOI

0,20 8 .
Assembly 1D (Nominal) R-14.5 (2.55 RSI) +
| | R1D . . .
0.80 R-Value exterior insulation
o0.70— | Transmittance / Uo, | “clear wall” U- and R-
o.ccll Resistance R, | value
ool | Surface T | 0= exterior temperature
Temperature Index’ ' 1 = interior temperature
0,40
'Surface temperatures are a result of steady-state conductive heat flow with
U.300 constant heat transfer coefficients. Limitations are identified in final report.
D.24
0.10
0.00

Nominal (1D) vs. Assembly Performance Indicators

Extgrior Rio Re Us
nestomon 10 | fenreF /Bty fhroF /Bl | Bt hr °F
(RSI) (m” K/W) (m“K/W) (W/m* K)
R-10(1.76) | R-24.5(4.31) | R-13.0(2.29) | 0.077 (0.44)
RA15 (2.64) | R-295(5.20) | R-14.1(2.49) | 0.071(0.40)
R-20 (3.52) | R-34.5(6.08) | R-15.1(2.66) | 0.066 (0.38)

Temperature Indices

R10 | R15 | R20
Ti1 0.42 | 0.47 | 0.49 | Min T on sheathing, beside studs
Tiz 0.48 | 0.53 | 0.57 | Max T on sheathing, between studs

B.5.6



Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior and Interior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c)
Wall Assembly with Horizontal Z-Girts (24" o.c.) Supporting Metal
Cladding — Clear Wall

Detail 5.1.7

O

Thermal Performance Indicators

1.0

0.90! Assembly 1D R R-14.2 (2.5 RSI) +
(Nominal) R-Value D | exterior insulation

“ | Transmittance / Uo, | “clear wall” U- and R-

0.70— Resistance Ro | value

0.60 08 Surface T 0 = exterior temperature

0.0l | Temperature Index’ ' | 1 = interior temperature

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

0.40=—

0.30 85

0.00

Nominal (1D) vs. Assembly Performance Indicators

Exterior R R U
Insulation 1D 2, or 2, op 2% o
R-Value ft>hr-°F / Btu ft>hr-°F / Btu Btu/ft® -hr -°F
(RS) (m? K /W) (m? K /W) (W/m? K)
R-0 (0) R-14.2 (2.50) R-9.2 (1.62) 0.109 (0.62)
R-5 (0.88) R-19.2 (3.38) R-13.4 (2.36) 0.075 (0.42)
R-10 (1.76) R-24.2 (4.26) R-16.3 (2.87) 0.061 (0.35)
R-15 (2.64) R-29.2 (5.14) R-18.5 (3.25) 0.054 (0.31)
R-20 (3.52) R-34.2 (6.02) R-20.5 (3.61) 0.049 (0.28)
R-25 (4.40) R-39.2 (6.90) R-22.1 (3.90) 0.045 (0.26)
Temperature Indices
RO | R5 | R10 | R15 | R20 | R25
T | 0.06 | 0.21]0.28 | 0.32 | 0.36 | 0.38 | Min T on sheathing, along girts between studs
T2 | 0.35|0.59 | 0.68 | 0.72 | 0.75 | 0.78 | Max T on sheathing, along studs between girts

ASHRAE 1365-RP

B.5.7
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.8

Exterior and Interior Insulated 5 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-Girts (24” o.c.) — Clear Wall

.DOI

0.20 8
0.80—
0.70—
0.80F
0.50 B
Q.40+
0.30 85
0.20

0.10

0.00

Thermal Performance Indicators

Assembly 1D R R-12.6 (2.22 RSI) + exterior
(Nominal) R-Value ' | insulation
Transmittance / U
Resistance without R°' “clear wall” U- and R-value
Anomaly ©
Surface T 0 = exterior temperature

I

Temperature Index’

1 = interior temperature

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

Nominal (1D) vs. Assembly Performance Indicators

Extgrior Rip Ro Uo
'”ng/t;?l:‘; D fhroF (Bt | fCNrSF /Bt | B/t i °F
(RSI) (m*K/W) (m*K/W) (W/m* K)
R-10.1 (1.78) [ R-22.7 (4.00) | R-15.2 (2.68) | 0.066 (0.37)
Temperature Indices
Ti1 | 0.78 | Min T on sprayfoam, along horizontal girts between studs
Tiz | 0.84 | Max T on sprayfoam, along studs between horizontal girts

B.5.8



Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" O.C.) Wall
Assembly with Vertical Z-Girts (24" O.C.) & Horizontal Z-Girts (24"
0O.C.) Supporting Metal Cladding — Clear Wall

Detail 5.1.9

Thermal Performance Indicators

1.Gd

R-3.2 (0.56 RSI) +
0,20 8 . .
Assembly 1D o | Dorizontal exterior
0-80= | (Nominal) R Value 10 | Insufation + vertica
exterior insulation R-5
0 (0.88 RSI)
0.0 = | Transmittance / Uo, | “clear wall” U- and R-
.ol | Resistance R, | value
o040 | Surface T 0 = exterior temperature
ol Temperature Index’ ' | 1 = interior temperature

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final
report.

\ 0.20
@ 0.10

0,050

Nominal (1D) vs. Assembly Performance Indicators
Exterior
. Rip Ro Uo
nsulation 10| f2heoF /Bty | f2heoF/Btu | Btuft hr °F
(RSI) (m? K /W) (m? K /W) (W/m? K)
R-10 (0.88) R-13.2 (2.32) R-10.4 (1.82) | 0.097 (0.55)
R-15 (1.76) R-18.2 (3.20) R-13.1(2.31) | 0.076 (0.43)
R-20 (2.64) R-23.2 (4.08) R-15.3 (2.70) | 0.065 (0.37)
R-25 (3.52) R-28.2 (4.96) R-17.2 (3.03) | 0.058 (0.33)
R-30 (4.40) R-33.2 (5.84) R-18.9 (3.33) | 0.053 (0.30)
Temperature Indices
R10 | R15 | R20 | R25 | R30
Ti1 | 0.74 | 0.77 | 0.80 | 0.81 | 0.82 | Min T on sheathing, at vertical and horizontal girt intersection, not at a stud intersection
T2 | 0.85|0.89 | 0.90 | 0.91 | 0.93 | Max T on sheathing, along studs between girts

ASHRAE 1365-RP B.5.9
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.10

D,

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" O.C.) Wall
Assembly with Intermittent Vertical Z-Girts (16" O.C.) Supporting
Metal Cladding — Clear Wall

[ als]

0,908

0.80—

0.70—

0,680

0.50 B

0,405

0,305

.00

Thermal Performance Indicators

Assembly 1D R-3.2 (0.56 RSI) +
(Nominai) R-Value Rip | horizontal exterior
insulation
“clear wall” U- and R-
Transmittance / U value. Results for three
; > | vertical spacings (12",
Resistance Ro 24", 36") are presented
below
Surface T | 0= exterior temperature
Temperature Index’ ' | 1 = interior temperature

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

12” Vertical Spacing

24” Vertical Spacing

36” Vertical Spacing

nsutation 10 | gz, R ke Vo oo | o R Vo o | o R b
R-Value ft -hg- F/Btu ft -r12r- F /Btu Btu/ft éhr- F ft -r12r- F/Btu | Btu/ft éhr- Flft -r;r- F /Btu | Btu/ft éhr- F
(RSI) (m*K/W) (m*K/W) (W/m* K) (m*K/W) (W/m* K) (m“K/W) (W/m* K)
R-5 (0.88) R-13.2(2.32) | R-7.0(1.24) | 0.142(0.81) | R-7.4 (1.30) | 0.136 (0.77) | R-7.6 (1.33) | 0.132 (0.75)
R-10 (1.76) | R-18.2(3.20) | R-9.9(1.74) | 0.101 (0.58) | R-10.8 (1.90) | 0.093 (0.53) |R-11.3 (1.99)| 0.089 (0.50)
R-15(2.64) | R-23.2(4.08) | R-12.2(2.15) | 0.082 (0.47) | R-13.7 (2.41) | 0.073 (0.42) |R-14.6 (2.57)| 0.068 (0.39)
R-20 (3.52) | R-28.2 (4.96) | R-14.2 (2.50) | 0.070 (0.40) | R-16.3 (2.87) | 0.061 (0.35) |R-17.6 (3.10)| 0.057 (0.32)
R-25 (4.40) | R-33.2(5.84) | R-16.1 (2.83) | 0.062 (0.35) | R-18.7 (3.30) | 0.053 (0.30) |R-20.4 (3.60)| 0.049 (0.28)
Temperature Indices
Spacing | Ti | R5 | R10 | R15 | R20 | R25
12" Ti1 | 0.62 | 0.69 | 0.73 | 0.75 | 0.77 | Min T on sheathing, at girt and stud intersection
Ti2 | 0.75 | 0.83 | 0.87 | 0.89 | 0.90 | Max T on sheathing, centre of stud cavity between girts
oa Tis | 0.63 | 0.70 | 0.73 | 0.76 | 0.78 | Min T on sheathing, at girt and stud intersection
Tiz | 0.77 | 0.85 | 0.88 | 0.90 | 0.92 | Max T on sheathing, centre of stud cavity between girts
36" Ty | 0.63 | 0.70 | 0.73 | 0.76 | 0.78 | Min T on sheathing, at girt and stud intersection
Ti2 | 0.78 | 0.86 | 0.90 | 0.92 | 0.93 | Max T on sheathing, centre of stud cavity between girts

ASHRAE 1365-RP

B.5.10
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Detail 5.1.11

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall
Assembly with Horizontal Clips (24” o.c.) Supporting Metal
Cladding — Clear Wall

Thermal Performance Indicators

1,00
] QGI Assembly 1D R R-3.2 (0.56 RSI) +
' (Nominal) R-Value D | exterior insulation
0.80— . ,
Transmittance / U, | “clear wall” U- and R-
n.70— | Resistance R, | value
o.60— | Surface T 0 = exterior temperature
o=l | Temperature Index’ ' | 1 = interior temperature
o.4g1 'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
0.30- infinal report.
0.20
0.10
0,00

Nominal (1D) vs. Assembly Performance Indicators

Extgrior Rio R U
insulation 10| ft2.nr“F / Bt f2-hr-°F / Btu Btu/ft* -hr -°F
(RS) (m? K /W) (m?K /W) (W/m? K)

R-15(2.64) | R-18.2 (3.20) R-14.7 (2.59) 0.068 (0.39)

R-20 (3.52) | R-23.2 (4.08) R-17.8 (3.13) 0.056 (0.32)

R-25 (4.40) | R-28.2 (4.96) R-20.6 (3.63) 0.049 (0.28)
Temperature Indices

R15 R20 R25
Tin | 0.75 0.78 0.80 | Min T on sheathing, along girts at stud and clip intersection
T2 | 0.88 0.90 0.91 | Max T on sheathing at stud away from clip

B.5.11
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.12

Cladding — Clear Wall

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Clips (24” o.c.) Supporting Metal

Thermal Performance Indicators

I.DGI

Assembly 1D

R-14.4 (2.54 RSI) +

n.o0 . R A :

(Nominal) R-Value D | exterior insulation
0,80 — )

Transmittance / U, | “clear wall’ U- and R-
0.70— | Resistance R, | value
0.0 | Surface 1. | 0= exterior temperature
0.z0/| | Temperature Index’ ' 1 = interior temperature
o.400 'Surface temperatures are a result of steady-state conductive heat flow

with constant heat transfer coefficients. Limitations are identified in final

0,301 report.
0.20
0.10
0,00

Nominal (1D) vs. Assembly Performance Indicators

Extgrior Rip Re Us
e O | fEheF B | fhrtF /B | B e o
(RSI) (m* K/W) (m*K/W) (W/m* K)

R-10 (1.76) | R-24.4 (4.30) R-17.3 (3.04) 0.058 (0.33)

R-15(2.64) | R-29.4 (5.18) R-20.6 (3.62) 0.049 (0.28)

R-20 (3.52) | R-34.4 (6.06) R-23.6 (4.16) 0.042 (0.24)
Temperature Indices

R10 R15 R20
Ti1 | 0.44 0.50 0.55 | Min T on sheathing, at stud and girt intersection
T2 | 0.69 0.74 0.78 | Max T on sheathing, at stud, between girts

B.5.12




Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.13

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Vertical Z Clips (16” o.c.) Supporting Stucco
Cladding — Clear Wall

Thermal Performance Indicators

1.0
. QQ! Assembly 1D R R-14.5 (2.55 RSI) +
' (Nominal) R Value D | exterior insulation

0.80— .
Transmittance / Yo, “clear wall” U- and R-value

0.70— Resistance Ro

o.cafs | Surface | 0= exterior temperature

o.za Temperature Index’ ' 1 = interior temperature

.4 — 'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

0,300 identified in final report.

0,20

0,10

0.00

Nominal (1D) vs. Assembly Performance Indicators

Extgrior Rio Re Us
nsaiehon 10| #heoF /Bty fEhroF /By | Bt hr °F
o, (m* K /W) (m* K /W) (Wim? K)
R-10(1.76) | R-245(4.31) | R-16.0(2.82) | 0.062(0.35)
R-15(264) | R-295(5.20) | R-18.6(3.28) | 0.054 (0.30)
R-20(352) | R-345(6.08) | R-21.0(3.70) | 0.048(0.27)

Temperature Indices

R10 R15 R20
Tin 0.45 0.51 0.55 | Min T on sheathing, at clip to stud connection
Tiz 0.67 0.72 0.75 | Max T on sheathing, at stud, between clips

B.5.13
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.1

Exterior Insulated 6” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly
with Knight MFI-System (24” o.c.) Supporting Cladding — Clear Wall

I.DOI

0.90

0.80—
0.70—
0.80F
0.50 B
Q.40+

0.30 85

Thermal Performance Indicators

Assembly 1D R R-3.2 (0.56 RSI) + exterior
(Nominal) R-Value ® | insulation
Transmittance / U,

Resistance R, clear wall” U- and R-value

Nominal (1D) vs. Assembly Performance Indicators

Exterior U
Insulation 1D 2 %1'3 2 oR0 2y o
R-Value ft -hg- F /Btu ft -hg- F /Btu Btu/ft -;r- F
(RS) (m* K/W) (m* K/ W) (W/m? K)
R-8.4 (1.48) | R-11.6 (2.04) | R-10.8 (1.90) | 0.093 (0.53)
R-12.6 (2.22) | R-15.8 (2.78) | R-14.1 (2.48) | 0.071 (0.40)
R-14.7 (2.59) | R-17.9 (3.15) | R-15.7 (2.77) | 0.064 (0.36)
R-16.8 (2.96) | R-20.0 (3.52) | R-17.2 (3.03) | 0.058 (0.33)
R-21.0 (3.70) | R-24.2 (4.26) | R-20.1 (3.54) | 0.050 (0.28)
R-25.2 (4.44) | R-28.4 (5.00) | R-22.7 (4.00) | 0.044 (0.25)

B.5.14
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.15

Exterior and Interior Insulated 6” x 1 5/8” Steel Stud (16” o.c.) Wall
Assembly with Knight MFI-System (24” o.c.) Supporting Cladding —

Clear Walli

I.DGI

0.90 B8
0.80—
0.70—
0,60 —
0.50 B
0,405+

0,307

Thermal Performance Indicators

Assembly 1D
(Nominal) R-Value

R-21.3 (3.75 RSI) + exterior

R . .
® | insulation

Transmittance / Uo, | « ”
Resistance R, clear wall” U- and R-value

Nominal (1D) vs. Assembly Performance Indicators

Exterior

Insulation 1D ,, R 2, B0 Eo 0
R-Value ft -hg- F / Btu ft 'hg' F/Btu Btu/ft -?r- F

(RSI) (m” K/ W) (m” K/ W) (W/m?® K)
R-8.4 (1.48) | R-29.7 (5.23) | R-19.2 (3.38) | 0.052 (0.30)
R-12.6 (2.22) | R-33.9 (5.97) | R-22.5 (3.96) | 0.045 (0.26)
R-14.7 (2.59) | R-36.0 (6.34) | R-24.0 (4.23) | 0.042 (0.24)
R-16.8 (2.96) | R-38.1 (6.71) | R-25.4 (4.47) | 0.039 (0.22)
R-21.0 (3.70) | R-42.3 (7.45) | R-28.2 (4.97) | 0.035 (0.20)
R-25.2 (4.44) | R-46.5 (8.19) | R-30.8 (5.42) | 0.032 (0.18)

B.5.15



Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

= Exterior Insulated 3 5/8” x 1 5/8”° Steel Stud (16’’ o.c.) Wall
Detall 51 -1 6 Assembly with Fiberglass Spacer and Through Insulation
Fasteners Supporting Cladding — Clear Wall

Thermal Performance Indicators

1.0
. QQI Assembly 1D R R-3.3 (0.58 RSI) + exterior
& | (Nominal) R-Value ' | insulation
0.80— .
Transmittance / U, |« ”
5 | Resistance R, clear wall” U- and R-value

0.8l
0.50 5
0,40+

0.30 55

0,00

Nominal (1D) vs. Assembly Performance Indicators

Exterior Rip Ro Uo
'”s;'_‘;‘/ta"l’d‘; D | #nreF /Bty fhr®F/Btu | Btu/ft® hr °F
(RSI) (m? K /W) (m? K /W) (W/m? K)

R-14.7 (2.59) | R-18.0 (3.17) | R-15.0 (2.65) | 0.066 (0.38)

B.5.16



Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.17

Exterior Insulated 3 5/8” x 1 5/8”° Steel Stud (16’ o.c.) Wall
Assembly with Thermally Isolated Aluminum Clip Horizontal Sub-

girt System Supporting Cladding — Clear Wall

1,00

Thermal Performance Indicators

0,90 B

080 —

0.70—

0.8l

0,508

0. 40—

R-3.3 (0.58 RSI) + exterior
?ﬁg&?g?; Ilil?VaIue Ripa | insulation (without fiberglass
batt insulation)
R-14.4 (2.54 RSI) + exterior
?ﬁg&?ﬁ% I1:<|-3Value Ripp | insulation and fiberglass batt
insulation’
Ua i ”

. | “Clear wall” U- and R-value:
Transmittance / Ra, . ) .
Resistance Us, a= w!thout bgtt msglahon

R, b = with batt insulation

0.30 55

0,00

"If insulation in stud cavity is used,
is eliminated

Nominal (1D) vs. Assembly Performance Indicators
Clear Wall — Exterior Insulated Assembly

R-0.9 insulation for the cavity space

Clip
System

Exterior
Insulation 1D
R-Value
(RSI)

Ri1pa
ft2-hr-°F / Btu
(m? K /W)

34” Vertical Clip Spacing

41” Vertical Clip Spacing

48” Vertical Clip Spacing

Ra
ft2hr°F / Btu
(m? K /W)

Ua
Btu/ft? -hr -°F
(W/m? K)

Ra Ua
ft2hr-°F / Btu

(M*K/W) | (W/m?K)

Btu/ft? -hr -°F

Ua
Btu/ft? -hr -°F
(W/m? K)

Ra
ft2hr°F / Btu
(m? K /W)

T100

R-16.8 (2.96)

R-21.1 (3.54)

R-16.4 (2.89)

0.061 (0.35)

R-16.9 (2.98)

0.059 (0.34)

R-17.3 (3.04)

0.058 (0.33)

T125

R-21.0 (3.70)

R-24.3 (5.28)

R-19.7 (3.48)

0.051 (0.29)

R-20.4 (3.60)

0.049 (0.28)

R-20.9 (3.68)

0.048 (0.27)

T150

R-25.2 (4.44)

R-28.5 (5.02)

R-22.7 (3.99)

0.044 (0.25)

R-23.6 (4.15)

0.042 (0.24)

R-24.2 (4.26)

0.041 (0.24)

Clear Wall — Exterior

and Interior |

nsulated Assembly

Clip
System

Exterior
Insulation 1D
R-Value
(RSI)

Ripb
ft2-hr-°F / Btu
(m? K /W)

34” Vertical Clip Spacing

41” Vertical Clip Spacing

48” Vertical Clip Spacing

Rp
ft>hr-°F / Btu
(m? K /W)

Up
Btu/ft? -hr -°F
(W/m? K)

Rp
ft>hr-°F / Btu
(m? K /W)

Up
Btu/ft? -hr -°F
(W/m? K)

Rp
ft>hr-°F / Btu
(m? K /W)

Up
Btu/ft? -hr -°F
(W/m? K)

T100

R-16.8 (2.96)

R-31.2 (5.50)

R-22.2 (3.91)

0.045 (0.26)

R-22.7 (4.00)

0.044 (0.25)

R-22.7 (4.00)

0.044 (0.25)

T125

R-21.0 (3.70)

R-35.4 (6.24)

R-25.0 (4.40)

0.040 (0.23)

R-25.6 (4.52)

0.039 (0.22)

R-26.3 (4.63)

0.038 (0.22)

T150

R-25.2 (4.44)

R-39.6 (6.98)

R-27.8 (4.89)

0.036 (0.20)

R-28.6 (5.03)

0.035 (0.20)

R-29.4 (5.18)

0.034 (0.19)

ENGINEERED
ASSEMBLIES

B.5.17



Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.1

Exterior Insulated 3 5/8” x 1/58” Steel Stud (16”0.c.) Wall Assembly
with Fiber Reinforced Girts (TAC) Supporting Cladding — Clear Wall

0.80—

0.70—

0.80F

0.50 B

Q.40+

0.30 85

Thermal Performance Indicators

R-3.3 (0.58 RSI) + exterior
ﬁjgﬁ:::]t;?; |1?|-3Value Ripa | insulation (without fiberglass
batt insulation)
R-14.4 (2.54 RSI) + exterior
ﬁjgﬁ:::]t;?; |1?|-3Value Ripp | insulation and fiberglass batt
insulation’
Ua “ ”»

. » | “Clear wall” U- and R-value:
Transmittance / Ra, . . .
Resistance Us, a= w!thout bgtt msglahon

R, b = with batt insulation

'If insulation in stud cavity is used,

is eliminated

Nominal (1D) vs. Assembly Performance Indicators
Clear Wall — Without Fiberglass Batt Insulation in Stud Cavity

R-0.9 insulation for the cavity space

Exterior

24” Vertical Clip Spacing

36” Vertical Clip Spacing

48” Vertical Clip Spacing

- R1pa
nsulation 10| fenrF 1B |, Ra Ua , R Ua , R U
(RS| (m?K/w) | fEheoF /Bt | Bt/ hroF | fCAROF /B | Bt hroF | fChROF /B | Brut? b ©F
(RS1) (M?K/W) | (Wim®K) (m? K /W) (Wim? K) (m? K /W) (W/m® K)
R-12.6 (2.22) | R-15.8 (2.78) | R-15.2 (2.68) | 0.066 (0.37) | R-15.4 (2.70) | 0.065 (0.37) | R-15.4 (2.70) | 0.065 (0.37)
R-16.8 (3.00) | R-20.0 (3.52) | R-19.2 (3.38) | 0.052 (0.30) | R-19.2 (3.45) | 0.052 (0.29) | R-19.6 (3.45) | 0.051 (0.29)
R-21.0 (3.70) | R-24.4 (4.30) | R-23.3 (4.10) | 0.043 (0.24) | R-23.8 (4.17) | 0.042 (0.24) | R-23.8 (4.17) | 0.042 (0.24)
R-25.2 (4.40) | R-28.4 (5.00) | R-27.8 (4.90) | 0.036 (0.21) | R-27.8 (4.76) | 0.036 (0.21) | R-27.8 (4.76) | 0.036 (0.20)

Clear Wall — With Fiberglass

Batt Insulation in Stud Cavity

24” Vertical Clip Spacing

36” Vertical Clip Spacing

48” Vertical Clip Spacing

Exterior Rioo
insulation 101tk B |, Ro Uo , Ro Us , R Us
_Ralue (m? K /W) ft -hzr- F/Btu | Btu/ft’ -hr °F | ft -hzr- F/Btu Btu/ft” -hr -°F ft*hr-°F / Btu Btu/ft” -hr -°F
(RSI) (m? K /W) (W/m? K) (Mm% K /W) (W/m? K) (MK /W) (W/m? K)
R-12.6 (2.22) | R-26.9 (4.74) | R-21.3 (3.70) | 0.047 (0.27) | R-21.7 (3.85) | 0.046 (0.26) | R-21.7 (3.85) | 0.046 (0.26)
R-16.8 (3.00) | R-31.1 (5.48) | R-25.0 (4.35) | 0.040 (0.23) | R-25.6 (4.55) | 0.039 (0.22) | R-25.6 (4.55) | 0.039 (0.22)
R-21.0 (3.70) | R-35.5 (6.25) | R-29.4 (5.26) | 0.034 (0.19) | R-30.3 (5.26) | 0.033 (0.19) | R-30.3 (5.26) | 0.033 (0.19)
R-25.2 (4.40) | R-39.5 (6.96) | R-33.3 (5.88) [ 0.030 (0.17) | R-34.5 (5.88) | 0.029 (0.17) | R-34.5 (5.88) | 0.029 (0.17)
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Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.19

o.c.) Supporting Cladding — Clear Wall

1,00

0,830 5

0.80—

0.70—

0,80~

0,508

0. 40—

0.30 8

0,00

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall
Assembly with Thermally Broken Aluminum Clip Rail System (24”

Thermal Performance Indicators

R-3.3 (0.58 RSI) + exterior
?ﬁgﬁ:ﬁg% Ilil?VaIue Ripa | insulation (without fiberglass
batt insulation)
R-14.4 (2.54 RSI) + exterior
ﬁjj&?ﬂ% I1<|-3Value Ripp | insulation and fiberglass batt
insulation’
Ua “ ”

: » | “Clear wall” U- and R-value:
Transmittance / Ra, . ) .
Resistance Us, a= w!thout bgtt msqlahon

R, b = with batt insulation

"If insulation in stud cavity is used, R-0.9 insulation for the cavity space

is eliminated

Nominal (1D) vs. Assembly Performance Indicators
Clear Wall — Without Fiberglass Batt Insulation in Stud Cavity

" 24" Vertical Clip 30” Vertical Clip 36” Vertical Clip 42" Vertical Clip
Exterior R Spacing Spacing Spacing Spacing
Insulation 20
1D ft*-hr-°F / , Ra UZ , Ra UZ , Re UZ , Re Ua2
R-Value ZBtU fthr°F / Btu/ft” -hr ft*-hr-"F / Btu/ft® -hr ft*-hr-"F / Btu/ft® -hr ft“-hr-°F / Btu/ft® -hr
(RSI) (m* K/W) thu °F thu °F thu °F thu °F
(M K/W) | Wm?K) | (M K/W) | (Wm?K) | (m°K/W) | wWm?K) | (m°K/W) | (W/m?K)
R-12.6 R-15.9 R-14.1 0.071 R-14.3 0.070 R-14.5 0.069 R-14.5 0.069
(2.22) (2.80) (2.47) (0.41) (2.51) (0.40) (2.54) (0.39) (2.56) (0.39)
R-16.8 R-20.1 R-16.9 0.059 R-17.5 0.057 R-17.9 0.056 R-17.9 0.056
(3.00) (3.58) (3.00) (0.33) (3.07) (0.33) (3.13) (0.32) (3.16) (0.32)
R-21.0 R-24.5 R-19.6 0.051 R-20.4 0.049 R-20.8 0.048 R-21.3 0.047
(3.70) (4.28) (3.45) (0.29) (3.57) (0.28) (3.66) (0.27) (3.73) (0.27)
R-25.2 R-28.5 R-21.7 0.046 R-22.7 0.044 R-23.8 0.042 R-24.4 0.041
(4.40) (4.98) (3.86) (0.26) (3.91) (0.26) (4.15) (0.24) (4.26) (0.24)

Clear Wall — With Fiberglass Batt Insulation in Stud Cavity

24" Vertical Clip 30" Vertical Clip 36" Vertical Clip 42" Vertical Clip
Exterior R Spacing Spacing Spacing Spacing
Insulation o \1Bb
1D ft*-hr-°F / , Ro Ug , Ro Ug , Re Ug , R Ug
R-Value 2BtU ftohr°F/ | Btuft”-hr | ft>hr°F/ | Btu/ft”-hr | ft>hr°F/ | Btu/ft® -hr #2.hr°F / Btu/ft? -hr
(RSI) (m* K/W) 2Btu °F 2Btu °F 2Btu °F 2Btu °F
(M K/W) | (Wim?K) | M K/W) | (Wim?K) | (M K/W) | wWim?K) | (M K/W) | (W/m?K)
R-12.6 R-27.0 R-19.2 0.052 R-20.4 0.049 R-20.8 0.048 R-20.8 0.048
(2.22) (4.76) (3.37) (0.30) (3.60) (0.28) (3.65) (0.27) (3.68) (0.27)
R-16.8 R-31.2 R-23.3 0.043 R-23.3 0.043 R-23.8 0.042 R-23.8 0.041
(3.00) (5.54) (4.05) (0.25) (4.17) (0.24) (4.23) (0.24) (4.29) (0.23)
R-21.0 R-36.2 R-25.6 0.039 R-26.3 0.038 R-27.0 0.037 R-27.0 0.037
(3.70) (6.24) (4.50) (0.22) (4.85) (0.22) (4.76) (0.21) (4.81) (0.21)
R-25.2 R-39.6 R-27.8 0.036 R-29.4 0.034 R-30.3 0.033 R30.3 0.033
(4.40) (6.94) (4.93) (0.20) (5.10) (0.20) (5.26) (0.19) (5.35) (0.19)
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Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.20

Exterior and Interior Insulated 5 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Knight CI-System (8” o.c.) — Clear Wall

I.DOI

0.90

0.80—
0.70—
0.80F
0.50 B
Q.40+

0.30 85

Thermal Performance Indicators

Assembly 1D R R-12.6 (2.22 RSI) + exterior
(Nominal) R-Value ® | insulation
Transmittance / U
Resistance without R°’ “clear wall” U- and R-value
Anomaly ©
Surface T 0 = exterior temperature

I

Temperature Index’

1 = interior temperature

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

Nominal (1D) vs. Assembly Performance Indicators

Inswtation 1D p, RiD 2, B0 pe

R-Value ft -h£-°F /Btu | ft 'hg' F / Btu Btu/ft -?r °F

(RSI) (m*K/W) (m*K/W) (W/m* K)
R-10.1 (1.78) | R-22.7 (4.00) | R-18.0 (3.17) | 0.056 (0.32)
R-19.0 (3.35) [ R-31.6 (5.57) | R-25.6 (4.51) | 0.039 (0.22)
Temperature Indices
R10 | R19

Tin | 0.89 | 0.92 | Min T on sprayfoam, at fasteners along studs
Ti2 | 0.90 | 0.93 | Max T on sprayfoam, between studs

B.5.20
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.21

Exterior and Interior Insulated 5 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Knight CI-System (16” o.c.) — Clear Wall

I.DOI

0.90

0.80—
0.70—
0.80F
0.50 B
Q.40+

0.30 85

Thermal Performance Indicators

Assembly 1D R R-12.6 (2.22 RSI) + exterior
(Nominal) R-Value ® | insulation
Transmittance / U
Resistance without R°' “clear wall” U- and R-value
Anomaly °
Surface T 0 = exterior temperature

I

Temperature Index’

1 = interior temperature

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

Nominal (1D) vs. Assembly Performance Indicators

Exterior

Insulation 1D ,, Rio 2, RO Eo o
R-Value ft -hg- F/Btu ft 'hg' F /Btu Btu/ft -pr- F

iy (m? K | W) (M2 K/ W) (W/m? K)
R-10.1 (1.78) | R-22.7 (4.00) | R-18.8 (3.31) | 0.053 (0.30)
R-19.0 (3.35) | R-31.6 (5.57) | R-27.0 (4.76) | 0.037 (0.21)

Temperature Indices

R10 | R19
Tin | 0.89 | 0.92 | Min T on sprayfoam, at fasteners along studs
Ti2 | 0.90 | 0.93 | Max T on sprayfoam, between studs

B.5.21
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.22

Exterior Insulated 5 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall
Assembly with Knight CI-System (8” o.c.) — Clear Wall

I.DOI

0.20 8
0.80—
0.70—
0.80F
0.50 B
Q.40+

0.30 85

Thermal Performance Indicators

Assembly 1D R R-2.8 (0.49 RSI) + exterior
(Nominal) R-Value ® | insulation
Transmittance / U
Resistance without R°' “clear wall” U- and R-value
Anomaly ©
Surface T 0 = exterior temperature

I

Temperature Index’

1 = interior temperature

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

Nominal (1D) vs. Assembly Performance Indicators

InsEi(:;ﬁcr::(rmD 2 Rio 2 oRo Eo o

R-Value ft -hg-OF / Btu ft -hg- F/Btu Btu/ft -;r- F

(RS (m* K /W) (m”K/W) (W/m? K)
R-10.1 (1.78) [ R-12.9 (2.27) | R-12.5 (2.20) | 0.080 (0.45)
R-19.0 (3.35) [ R-21.8 (3.84) | R-20.7 (3.65) | 0.048 (0.27)
Temperature Indices
R10 | R19

Tin | 0.61 0.68 | Min T on exterior insulation, around fasteners
Tiz | 0.85 | 0.91 | Max T on exterior insulation, along studs

B.5.22
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.23

Vertical Insulated Metal Panel — Clear Wall with Vertical Connection
Joint and Support Girt/Hat Track Backup Wall

Thermal Performance Indicators

I.DOI

Nominal thermal resistance

p.80F | Assembly 1D
. R1p | value of panel and backup

o.e0— | (Nominal) R-Value wall
0.70— .

Transmittance / U
0.80 | Resistance without RO’ “clear wall” U and R-value
o.z0 1 | anomalies ©
-4 | Surface 1. | 0= exterior temperature
0.90 | Temperature Index" ' | 1 = interior temperature
L.<0 Linear Incremental increase in
510 . Y | transmittance per length of

Transmittance connection joint
.00

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

*The linear transmittance of the panel joint can be used with the R1D
value to tfind the clear filed values for any size of panel

Nominal (1D) vs. Assembly Performance Indicators

Insulated R R U 2
Panel 1D 2, o 2, op 2% o 0
R-Value ft -hg- F / Btu ft -hg- F / Btu Btu/ft -?r- F Btu/ft -hr -°F
(m“K/W) (m°K/W) (W/m* K) (W/m K)
(RSI)
R-21.0 (3.70) | R-23.2 (4.09) | R-21.4 (3.80) | 0.047 (0.27) | 0.013 (0.023)
Temperature Indices
Ti1 | 0.88 | Min T on interior panel face, at panel joint and bolts
Tiz | 0.91 | Max T on interior panel face, between joints

B.5.23
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.2

Vertical Insulated Metal Panel - Metal Stack Joint and Support Girt
Back/Hat Track Backup Wall

Thermal Performance Indicators

I.DOI

0.20 8

0.80—

0.70—

0,60

0.50 B

0,40+

0.308

0.20

0.10

0,050

Assembly 1D Nominal thermal resistance

(Nominal); R-Value R1p | value of panel and backup
wall

Transmittance / U

Resistance without RO’ “clear wall” U and R-value

anomalies °

Transmittance / U, | U- and R-values for overall

Resistance R | assembly

Surface 1. | 0= exterior temperature

Temperature Index’ " | 1 = interior temperature

Linear Incremental increase in

Transmittance g | transmittance per length of
stack joint

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

*The linear transmittance of the panel joint can be used with the R1D
value to tfind the clear filed values for any size of panel

Nominal (1D) vs. Assembly Performance Indicators

Insulated 2
Panel 1D 2 Rip 2 Ro 9" 2 R 2U
R-Value ft“-hr-°F / Btu ft*-hr-°F / Btu Btu/ft® -hr -°F ft“-hr-°F / Btu Btu/ft” -hr -°F Btu/ft -hr -°F
(RS) (m* K /W) (m* K /W) (W/m? K) (m* K /W) (W/m? K) (W/m K)
R-21.0 (3.70) | R-23.2 (4.09) | R-21.4 (3.80) | 0.047 (0.27) | R-15.8 (2.78) | 0.063 (0.36) 0.154 (0.266)

Temperature Indices

T | 0.73

Min T on interior panel face, at bolts and stack joint

T2 | 0.91

Max T on interior panel face, between stack joint and panel joints

B.5.24
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.25

Horizontal Insulated Metal Panel — Clear Wall with Horizontal
Connection Joint and Steel Stud Backup Wall

Thermal Performance Indicators

I.DOI

Nominal thermal

p.80F | Assembly 1D .
(Nominal) R-Value Rip [ resistance value of panel
0.80— and backup wall
0.70— .
Transmittance / U
0.80= | Resistance without RO’ “clear wall” U and R-value
H (o]
0.z0 b | anomalies
-4 | Surface 1. | O = exterior temperature
. | Temperature Index® : 1 = interior temperature
0.30
0.20 H H
Linear Incremental increase in
510 T . U] transmittance per length of
ransmittance L
connection joint
0.00

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

Nominal (1D) vs. Assembly Performance Indicators

Insulated

Rip Ro Uo Y
F;{a_(‘/‘;'h]g f2hrF /Btu | f2hr°F/Btu | Btu/ft? -hr °F Btu/ft -hr -°F
(m? K /W) (m? K /W) (W/m? K) (W/m K)
(RSI)
R-21.0 (3.70) | R-23.2 (4.09) | R-19.5(3.43) | 0.052(0.29) | 0.025 (0.042)

Temperature Indices

Tin | 0.89 | Min T on interior panel face, at panel joint and bolts

T2 | 0.91 | Max T on interior panel face, between joints

B.5.25
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.1.26

Horizontal Insulated Metal Panel — Vertical Gasket Joint with Steel
Stud Backup Wall

Thermal Performance Indicators

@ I .DOI
0.8 | Assembly 1D Nominal thermal .
(Nominal) R-Value Rip | resistance value of panel
0.80— and backup wall
0.70— .
Transmittance / U
0.80= | Resistance without R°’ “clear wall” U and R-value
o.z0 1 | anomalies °
0.40 | Transmittance / U, | U-and R-values for overall
o5 | Resistance R | assembly
0.20 Surface 0 = exterior temperature
1 Ti — .
Temperature Index 1 = interior temperature
0.10
0.00 Incremental increase in
Linear Transmittance @ | transmittance per length of
gasket joint

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

Nominal (1D) vs. Assembly Performance Indicators

et | R % g y ! y
RValue fthr-°F /Btu | ft*hr°F /Btu | Btu/ft’ -hr -°F | ft>hr°F/Btu | Btu/ft’ -hr -°F Btu/ft -hr -°F
RS) (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-21.0 (3.70) | R-23.2 (4.09) | R-19.5(3.43) | 0.052 (0.29) | R-16.9 (2.97) | 0.059 (0.34) 0.032 (0.055)
Temperature Indices
Tir | 0.85 | Min T on interior panel face, at bolts, at horizontal and vertical joint intersection
Tiz | 0.91 | Max T on interior panel face, between joints

B.5.26
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.1

Nominal (1D) vs. Assembl

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" O.C.) Wall Assembly
with Horizontal Z-Girts (24" O.C.) Supporting Metal Cladding — Slab

Intersection
Thermal Performance Indicators
1,60
/‘@ B[ Assembly 1D R | R-3.2(0.56 RSI) +
%1 (Nominal) R-Value D | exterior insulation
0.80— .
Transmittance / « »
o.70 | Resistance without lém V‘gﬁzv\'\\/’iﬂoﬂ'ﬁ:g R-
Anomaly °
0,60 =
Transmittance / U, | U- and R-values for
> 2| Resistance R | overall assembly
> Surface T 0 = exterior temperature
0.30+4] Temperature Index’ ' | 1 = interior temperature
| cremental nerease
0.0 | Transmittance length of slab
0,00 'Surface temperatures are a result of steady-state conductive heat

flow with constant heat transfer coefficients. Limitations are

identified in final report.

Performance Indicators

Exterior
Insulation 1D Rio Ro Yo R v
RValue f*hr°F /Btu | f*hr°F/Btu | Btu/ft’ -hr °F f*hr°F /Btu | Btu/ft’ hr °F Btu/ft hr °F
(RS) (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-5 (0.88) R-8.2 (1.44) | R-6.9(1.21) | 0.146 (0.83) | R-4.74(0.83) | 0.211(1.20) | 0.433 (0.749)
R-15(2.64) | R-18.2(3.20) | R-11.3(1.99) | 0.088 (0.50) | R-6.45(1.14) | 0.155(0.88) | 0.445 (0.770)
R-25 (4.40) R-28.2 (4.96) | R-14.6 (2.56) 0.069 (0.39) R-7.61 (1.34) 0.131 (0.75) 0.418 (0.724)
Temperature Indices
R5 | R15 | R25
Ti1 | 0.50 | 0.58 | 0.63 | Min T on sheathing, at slab, between studs
Tz | 0.73 | 0.84 | 0.88 | Max T on sheathing, at studs, between girts

ASHRAE 1365-RP
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D t I 5 2 2 Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.) Wall Assembly
€lall 9.4£.4  with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Slab
Intersection with Top Side Insulation

Thermal Performance Indicators

1,00
D le Assembly 1D = | R-3.2(0.56RSI) +
“F | (Nominal) R-Value D | exterior insulation

0.80— .
Transmittance / « »

s.70 | Resistance without Lém V‘zﬁg Vv\:/?tlLoLLJJt :l';?) R-
Anomaly © ’

0,80

- Transmittance / U, U- and R-values for

' Resistance R overall assembly

040+
Surface T 0 = exterior temperature

2308 | Temperature Index’ ' 1 = interior temperature

0.za 1 1
et oresee

0.19 Transmittance Y P

length of slab

0.00 *Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly —Wall

Extgrior Rip Re Us
nouieton 10 [ fenroF /B | fhetF /B | Bt e o
(RS]) (m? K /W) (m? K /W) (W/m? K)
R-15 (2.64) R-18.2 (3.20) | R-11.3(1.99) | 0.088 (0.50)

Slab Linear Transmittance

Balcony Insulation R U U]
Distance from wall | f®hr°F/Btu | Btu/ft® -hr °F Btu/ft hr °F
ft (m) (m” K /W) (W/m? K) (W/m K)
0.00 (0.0) R-6.5(1.14) | 0.155(0.88) | 0.445(0.770)
0.66 (0.2) R-7.0 (1.22) | 0.144 (0.82) | 0.402 (0.695)
1.31(0.4) R-7.1 (1.25) | 0.141(0.80) | 0.395 (0.683)
2.62 (0.8) R-7.1(1.26) | 0.139 (0.79) | 0.393 (0.680)

Temperature Indices

D(ft) 0 |066| 131 | 262

Tiq 0.58 [ 0.61| 0.62 | 0.62 | Min T on sheathing, at slab, between studs
Tiz 0.84 | 0.84 | 0.85 | 0.85 | Max T on sheathing, at studs, between girts

ASHRAE 1365-RP B.5.28
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.3

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.) Wall Assembly
with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding — Slab
Intersection with Top & Under Side Insulation

J.OGI

/_®D.QG—

o.e0—

0 70—

D.edpbs

0.50 B8

0,405

k@D.BO*
0.zd

0,10

0,00

Thermal Performance Indicators

Assembly 1D

R-3.2 (0.56 RSI) +

(Nominal) R-Value Rio | exterior insulation
Transmittance / « »
Resistance without | S | ‘clearwall”U-and R-
Anomaly R. | value, without slab
Transmittance / U, U- and R-values for
Resistance R overall assembly
Surface T 0 = exterior temperature
Temperature Index’ ' 1 = interior temperature
Linear Incremental increase in
U] transmittance per linear

Transmittance

length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Exterior
Insulation 1D , R ,, Ro Yo
R.Value ft“-hr-°F / Btu ft*hr-°F / Btu Btu/ft® -hr -°F
- 2 2 2
(RSI) (m* K /W) (m* K/W) (W/m* K)
R-15 (2.64) R-18.2 (3.20) R-11.3 (1.99) 0.088 (0.50)
Slab Linear Transmittance
Balcony Insulation R u U]
Distance from wall | f>hr°F /Btu | Btu/ft® -hr -°F Btu/ft hr °F
ft (m) (m? K /W) (W/m? K) (W/m K)
0.00 (0.0) R-6.5(1.14) | 0.155(0.88) | 0.445 (0.770)
0.66 (0.2) R-7.2 (1.26) | 0.140 (0.79) | 0.342 (0.592)
1.31 (0.4) R-7.5(1.32) | 0.134 (0.76) | 0.306 (0.529)
2.62 (0.8) R-7.6 (1.34) | 0.131 (0.75) | 0.287 (0.496)
Temperature Indices
D(ft) 0 |[066]|1.31]262
Tit 0.58 | 0.66 | 0.69 | 0.70 | Min T on sheathing, at slab, between studs
T, | 0.84 | 0.85|0.85 | 0.85 | Max T on sheathing, at studs, between girts

ASHRAE 1365-RP
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D t I 5 2 4 Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly
€lall 9.£.4 | with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding —
Uninsulated Concrete Slab Intersection with Uninsulated Curb

/_@ o Thermal Performance Indicators

/@ 0.2/ | Assembly 1D R |R-32(0.56RSI)+
(Nominal) R-Value D | exterior insulation

0.e0—

0.70— Transmittance / Uo, | “clear wall” U- and R-

Resistance without -
o0 | Anomaly R, | value, without slab

0.505 | Transmittance / u, U- and R-values for

5.4 | Resistance R overall assembly

590 | Surface 1. | 0= exterior temperature

- Temperature Index’ ' 1 = interior temperature

- Linear Incremgntal increase in
Transmittance U] transmittance per linear

0,90 length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

|nsFL)|(§ig?1r1 D Rio Ro Yo ., R u v
R Value ft>-hr-°F / Btu ft>-hr-°F / Btu Btu/ft? -hr -°F ft-hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
(RS (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-15 (2.64) R-18.2(3.20) | R-11.3(1.99) | 0.088 (0.50) R-6.8 (1.19) 0.148 (0.84) | 0.584 (1.011)

Temperature Indices

Ti1 | 0.71 | Min T on sheathing away from slab, between studs at girts

Ti2 | 0.86 | Max T on sheathing away from slab, between girts at studs

Tis | 0.45 | Min T on slab exposed to interior air, at sheathing between studs

B.5.30
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Detail 5.2.5

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Uninsulated concrete slab intersection

Thermal Performance Indicators

/—@ .00
/—@ 5ol | Assembly 1D R R-14.2 (2.51 RSI) +
(Nominal) R-Value D | exterior insulation
0.a0—
Transmittance / p »
@ 0.70— | Resistance without lém ‘gfeg W?tlrlmoui :llr:tj) R-
seo | Anomaly o | Value, withou
o.cn | Transmittance / U, | U- and R-values for
Resistance R | overall assembly
0,40+
Surface T 0 = exterior temperature
0.300 i . .
Temperature Index’ 1 = interior temperature
0.za . .
Linear lncremfitntal mcreal_se in
0.10 Transmittance Y | transmittance per linear
- length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

|nsiﬁzgﬁr1 D Rip Ro Uo R U W
R.-Value fthr°F /Btu | fthr°F/Btu Btu/ft” -hr -°F ft>-hr-°F / Btu Btu/ft” -hr -°F Btu/ft -hr-°F
(RSI) (m” K/ W) (m* K/ W) (Wim* K) (m* K /W) (Wim? K) (W/m K)
R-15(2.64) | R-29.2(5.15) | R-18.5(3.25) | 0.054 (0.31) R-8.6 (1.51) | 0.116(0.66) | 0.612(1.059)

Temperature Indices

Tin | 0.35 | Min T on sheathing away from slab, between studs at girts
Ti2 | 0.73 | Max T on sheathing away from slab, between girts at studs
Tis | 0.64 | Min T on slab exposed to interior air, at gypsum between studs

B.5.31
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D t I 5 2 6 Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly
€lall 9.£.9 | with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding —
Uninsulated Concrete Slab Intersection with Insulated Curb

/_@ . Thermal Performance Indicators
0-90! Assembly 1D R R-3.2 (0.56 RSI) +
oo | (Nominal) R-Value D | exterior insulation

_ | Transmittance / « "
o7 Resistance without Yo, clear wall” U- and R-

o2 | Anomaly R, | value, without slab

0.20 | Transmittance / u, U- and R-values for

0.4 | Resistance R overall assembly

0.9 | Surface 1. | 0= exterior temperature

- Temperature Index’ ' 1 = interior temperature

- Linear Incremgntal increase in
Transmittance U] transmittance per linear

0.00 length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

InsEu)I(;?irciJ(r)]r1 D Rio Ro Yo ., R u w
R-Value ft-hr-°F / Btu ft-hr-°F / Btu Btu/ft -hr -°F ft-hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
(RS)) (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-15 (2.64) R-18.2(3.20) | R-11.3(1.99) | 0.088 (0.50) R-7.3 (1.28) 0.138 (0.78) | 0.485 (0.840)

Temperature Indices

Ti1 | 0.71 | Min T on sheathing away from slab, between studs at girts

Ti2 | 0.86 | Max T on sheathing away from slab, between girts at studs

Tis | 0.57 | Min T on slab exposed to interior air, at sheathing between studs

B.5.32
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D t -I 5 2 7 Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
elall 9.4.1 | wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Uninsulated Concrete Slab Intersection with Insulated

Curb
4/_® . Thermal Performance Indicators
@ o.o0 | Assembly 1D R R-14.2 (2.51 RSI) +
@ seo | (Nominal) R-Value ® | exterior insulation
| Transmittance / ; y
> Resistance without lé;’ ‘gfeg W?tlrlmu; :llr:tj) R-
0.60~ | Anomaly ° value, withou
o.s0 | Transmittance / u, U- and R-values for
5 o | Resistance R overall assembly
@ o0 | Surface 1. | 0= exterior temperature
- Temperature Index’ ' 1 = interior temperature
. Linear lncremfitntal mcreal_se in
Transmittance ] ransmittance per linear
0,00 length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

InsEu)I(;?irciJ(r)]r1 D Rip Ro Yo . R u w
R-Value ft2hr°F / Btu ft2hr-°F / Btu Btu/ft? -hr °F ft*-hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
(RS (m? K /W) (m? K /W) (W/m? K) (m> K /W) (W/m? K) (W/m K)
R-15 (2.64) R-29.2 (5.15) | R-18.5(3.25) 0.054 (0.31) R-9.3 (1.63) 0.108 (0.61) | 0.528 (0.914)

Temperature Indices

Ti1 | 0.35 | Min T on sheathing away from slab, between studs at girts

Ti2 | 0.73 | Max T on sheathing away from slab, between girts at studs

Tis | 0.70 | Min T on slab exposed to interior air, at gypsum between studs

B.5.33
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D t I 5 2 8 Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
etal " Wall Assembly with Vertical Z Girts (16” o.c.) Supporting Stucco
Cladding — Uninsulated Slab Intersection

Thermal Performance Indicators

1.00
I Assembly 1D R-14.5 (2.55 RSI) +
.90 Rip

(Nominal) R-Value exterior insulation

0.80— )
Transmittance /

Resistance without
v.eo | Anomaly

Uo, | “clear wall” U- and R-
R, | value, without slab

0.70—

0598 | Transmittance / U, | U-and R-values for overall

0.2 | Resistance R assembly

o.30 0 | Surface T 0 = exterior temperature

0.20 Temperature Index’ ' 1 = interior temperature

0.10 , Incremental increase in
Linear

0] transmittance per linear
length of slab

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final
report.

0.%0 Transmittance

Nominal (1D) vs. Assembly Performance Indicators

InsILEJ:(at:gsr1 D Rio Ro o R u N
RValue ft>hr-°F / Btu ft>hr-°F / Btu Btu/ft? -hr -°F ft>hr-°F / Btu Btu/ft? -hr -°F Btu/ft -hr-°F
(RS)) (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)

R-10 (1.76) | R-24.5(4.31) | R-13.0(2.29) | 0.077 (0.44) | R-6.6 (1.16) 0.152 (0.86) 0.664 (1.149)

R-15(2.64) | R-29.5(5.20) | R-14.1(2.49) | 0.071(0.40) | R-6.9 (1.21) 0.146 (0.83) 0.665 (1.151)

Temperature Indices

R10 R15
Tit 0.29 0.30 | Min T on sheathing, along slab, between studs
Tiz 0.48 0.52 | Max T on sheathing, at studs, between girts

B.5.34
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Exterior and Interior Insulated Wall Assembly with Shelf Angle &
Brick Ties Supporting Brick Veneer — Slab Intersection

Detail 5.2.9

Thermal Performance Indicators

1.0
t ( ) D.90! Assembly 1D R R-15.3 (2.70 RSI) +
(Nominal) R-Value D | exterior insulation
%" | Transmittance / U.. | “clear wall” U-and R-
/—® u.70— | Resistance without R°’ value without slab and
0
o500 | Anomaly shelf angle
v.c0 b | Transmittance / U, | U- and R-values for
Resistance R | overall assembly
0. 405+
Surface T 0 = exterior temperature
0.308 | Temperature Index' " | 1 = interior temperature
n.z0 Incremental increase in
- Linear W transmittance per linear
Transmittance length of shelf angle and
0.00 slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Insllzji(;zzﬁr1 D Rio Ro Yo R v v
R.Value ft*hr-°F / Btu fhr°F /Btu | Btu/ft’ -hr °F | fthr°F /Btu Btu/ft” -hr °F Btu/ft hr °F
RS (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-5 (0.88) R-20.3 (3.58) R-13.9 (2.45) | 0.072 (0.41) R-8.7 (1.53) 0.115 (0.65) 0.268 (0.464)
R-10 (1.76) R-25.3 (4.46) R-17.1 (3.00) | 0.059 (0.33) R-9.3 (1.63) 0.108 (0.61) 0.305 (0.528)
R-15 (2.64) R-30.3 (5.34) R-19.8 (3.48) | 0.051 (0.29) R-9.9 (1.74) 0.101 (0.58) 0.314 (0.544)
R-20 (3.52) R-35.3 (6.22) R-22.4 (3.95) | 0.045 (0.25) R-10.9 (1.92) 0.092 (0.52) 0.291 (0.504)
R-25 (4.40) R-40.3 (7.10) R-24.9 (4.39) | 0.040 (0.23) R-11.6 (2.04) 0.086 (0.49) 0.286 (0.496)
Temperature Indices
R5 | R15 | R25
Ti1 | 0.39 | 0.59 | 0.66 | Min T on sheathing cavity centre away from slab
Ti, | 0.66 | 0.71 | 0.77 | Max T on sheathing, at slab, at steel studs

ASHRAE 1365-RP B.5.35
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Exterior and Interior Insulated Wall Assembly with Spaced Shelf
Angle & Brick Ties Supporting Brick Veneer — Slab Intersection

J.OOI
0,908

0.80—

Detail 5.2.10

Thermal Performance Indicators

Assembly 1D R-15.3 (2.70 RSI) +
(Nominal) R-Value exterior insulation

Rip

Transmittance /

U “clear wall” U- and R-
Resistance without ©’

value without slab and

0,70— R
Anomaly ° | shelf angle
0,60
Transmittance / U, | U- and R-values for
?20F | Resistance R | overall assembly
"* | Surface T 0 = exterior temperature
I

o.300 | Temperature Index’ 1 = interior temperature

0.20 Incremental increase in

Linear W transmittance per linear
098 Transmittance length of shelf angle and
0,80 slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Insllzji(;zzﬁr1 D Rio Ro Yo R v v
R.Value ft*hr-°F / Btu fhr°F /Btu | Btu/ft’ -hr °F | fthr°F /Btu Btu/ft” -hr °F Btu/ft hr °F
RS (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-5 (0.88) R-20.3 (3.58) R-13.9 (2.45) | 0.072 (0.41) R-9.4 (1.65) 0.072 (0.61) 0.217 (0.376)
R-10 (1.76) R-25.3 (4.46) R-17.1 (3.00) | 0.059 (0.33) R-11.1 (1.95) 0.059 (0.51) 0.197 (0.341)
R-15 (2.64) R-30.3 (5.34) R-19.8 (3.48) | 0.051 (0.29) R-12.6 (2.17) 0.051 (0.46) 0.189 (0.326)
R-20 (3.52) R-35.3 (6.22) R-22.4 (3.95) | 0.045 (0.25) R-13.8 (2.43) 0.045 (0.41) 0.174 (0.301)
R-25 (4.40) R-40.3 (7.10) R-24.9 (4.39) | 0.040 (0.23) R-15.0 (2.64) 0.040 (0.38) 0.165 (0.290)
Temperature Indices
R5 | R15 | R25
Ti1 | 0.39 | 0.59 | 0.69 | Min T on sheathing, cavity centre away from slab
Tip | 0.72 | 0.79 | 0.83 | Max T on sheathing, at slab, at steel studs

ASHRAE 1365-RP
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Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS
Wall Assembly — Isokorb CM20 Thermally Broken Slab Projection
without Concrete Curb

Detail 5.2.11

Thermal Performance Indicators

1,00

@/ o.90f8 | Assembly 1D R R-2.7 (0.47 RSI) +
s oo | (Nominal) R-Value ® | exterior insulation

__ | Transmittance / ; ”
e Resistance without Lé"’ 2?3; W?tILOU; :Ir;% R-
v.e0= | Anomaly o | Value, withou
0.5 | Transmittance / U, U and R-values for the
5 40| | Resistance R assembly
o500 | Surface 1. | 0= exterior temperature
- Temperature Index’ ' 1 = interior temperature
- Linear 1ncrem$tntal |ncrea:§e in
Transmittance W ransmittance per linear

0,00 length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

Exterior

Insulation 1D Rip Ro Yo .. R U U]
R.Value ft2hr°F / Btu ft2hr-°F / Btu Btu/ft® -hr -°F ft>-hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
(RS (m*K /W) (M2 K /W) (W/m? K) (M2 K /W) (W/m? K) (W/m K)
R-15(2.64) | R-17.7(3.12) | R-17.4(3.06) | 0.057(0.33) | R-12.1(2.12) | 0.083(0.40) | 0.253 (0.438)

Temperature Indices

Tis | 0.66

Min T on sheathing, along gap below EIFS at track, between studs

T2 | 0.89

Max T on sheathing, away from slab, at studs

Tiz | 0.71

Min T on slab, along gypsum between studs, exposed to interior air

B.5.37
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Detail 5.2.1

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Drained EIFS Wall Assembly — Isokorb CM20Thermally Broken
Slab Projection without Concrete Curb

Thermal Performance Indicators

1,00

v.o0 | Assembly 1D R R-14.2 (2.51 RSI) +
s oo | (Nominal) R-Value ® | exterior insulation
__ | Transmittance / ; ”

e Resistance without Lé"’ 2?3; W?tILOU; :Ir;% R-

v.e0= | Anomaly o | Value, withou

0.5 | Transmittance / U, U and R-values for the

5 40| | Resistance R assembly

o500 | Surface 1. | 0= exterior temperature

- Temperature Index’ ' 1 = interior temperature

- Linear 1ncrem$tntal |ncrea:§e in
Transmittance W ransmittance per linear

0,00 length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

Exterior

Insulation 1D Rip Ro Yo .. R U U]
R.Value ft2hr°F / Btu ft2hr-°F / Btu Btu/ft® -hr -°F ft>-hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
(RS (m*K /W) (M2 K /W) (W/m? K) (M2 K /W) (W/m? K) (W/m K)
R-15 (2.64) R-29.2(5.1) | R-24.0(4.23) | 0.042(0.24) | R-15.0(2.64) | 0.067 (0.38) | 0.246 (0.426)

Temperature Indices

Tin | 0.45

Min T on sheathing, along gap below EIFS at track, between studs

T | 0.77

Max T on sheathing, below slab, between studs

Tiz | 0.68

Min T on slab, along gypsum between studs, exposed to interior air

B.5.38
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.13

—®

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Isokorb CM20 Thermally Broken Slab Projection with
Uninsulated Curb

@)

J.DUI

0,90 B
08—
0.70—
0,80
0,508
0,40+

0.30 55

Thermal Performance Indicators

Assembly 1D

R-14.2 (2.51 RSI) +

(Nominal) R-Value Rio | exterior insulation
Transmittance / « ”
Resistance without lé"’ clear wall” U- and R-
Anomaly o value, without slab
Transmittance / U, U- and R-values for
Resistance R overall assembly
Surface T 0 = exterior temperature
Temperature Index’ ' 1 = interior temperature
Linear Incremental increase in
0] transmittance per linear

Transmittance

length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

Insltzjrat(tei(r:iﬁr1 D Rip Ro Yo 2 oR U W
R.Value ft2hr°F / Btu ft2hr-°F / Btu Btu/ft® -hr -°F ft>-hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
(RS (m? K/ W) (m? K /W) (W/m? K) 53(m* K / W) (W/m? K) (W/m K)
R-15 (2.64) R-29.2 (5.14) | R-18.5(3.25) | 0.054 (0.31) R-11.6 (2.04) | 0.087 (0.49) | 0.319(0.551)

Temperature Indices

T | 0.35

Min T on sheathing away from slab, between studs at girts

T2 | 0.73

Max T on sheathing away from slab, between girts at studs

Tis | 0.77

Min T on slab exposed to interior air, at gypsum between studs

B.5.39




Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

. Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall
Detall 521 4 Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Isokorb CM20 Thermally Broken Slab Projection with
Uninsulated Curb

/_® . Thermal Performance Indicators
/—@ o.ao! Assembly 1D R |R3.2(0.56RSI)+
1D

.ol (Nominal) R-Value exterior insulation

o.:a— | Transmittance / Uo, | “clear wall” U- and R-

Resistance without -
0.0 | Anomaly R, | value, without slab

0.508 | Transmittance / U, U- and R-values for

5 o | Resistance R overall assembly

0500 | Surface T | 0= exterior temperature

- Temperature Index’ ' 1 = interior temperature

v |
Transmittance P

.00 length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

InsEu)I(;?irciJ?]r1 D Rio Ro Yo ., R v W
R-Value ft>-hr-°F / Btu ft>-hr-°F / Btu Btu/ft® -hr -°F ft>-hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
(RS (m? K /W) (m? K /W) (W/m? K) (m> K /W) (W/m? K) (W/m K)
R-15 (2.64) R-18.2(3.20) | R-11.3(1.99) 0.088 (0.50) R-8.7 (1.53) 0.115(0.65) | 0.261 (0.452)

Temperature Indices

Ti1 | 0.71 | Min T on sheathing away from slab, between studs at girts

Tiz | 0.86 | Max T on sheathing away from slab, between girts at studs

Tiz | 0.60 | Min T on slab exposed to interior air, at sheathing between studs

B.5.40



Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

- Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall
Detall 521 5 Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Isokorb CM20 Thermally Broken Slab Projection with
Insulated Curb

/_® i Thermal Performance Indicators

o.a0f | Assembly 1D R-3.2 (0.56 RSI) +
(Nominal) R-Value exterior insulation

080 —

5.5 | Transmittance / Us. | “clear wall’ U- and R-

Resistance without ;
0.0~ | Anomaly R, | value, without slab

0.508 | Transmittance / U, U- and R-values for

5 o | Resistance R overall assembly

0,500 | Surface T | 0= exterior temperature

- Temperature Index’ ' 1 = interior temperature

b |
Transmittance P

.00 length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

Insi)l(;?irci'zr1 D Rip Ro Yo 2, R v w
R.Value ft>-hr-°F / Btu ft>-hr-°F / Btu Btu/ft® -hr -°F ft*-hr-°F / Btu Btu/ft2 -hr -°F Btu/ft hr °F
(RSI) (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m’ K) (W/m K)
R-15 (2.64) R-18.2(3.20) | R-11.3(1.99) | 0.088(0.50) | R-10.0(1.76) | 0.100 (0.57) | 0.117 (0.203)

Temperature Indices

Ti1 | 0.71 | Min T on sheathing away from slab, between studs at girts

Tiz | 0.86 | Max T on sheathing away from slab, between girts at studs

Tis | 0.77 | Min T on slab exposed to interior air, at sheathing between studs

B.5.41
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.16

— @)

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Isokorb CM20 Thermally Broken Slab Projection with

Insulated Curb

1,00

0,90 B

080 —

0.70—

0.8l

0,508

0. 40—

0.30 55

Thermal Performance Indicators

Assembly 1D

R-14.2 (2.51 RSI) +

(Nominal) R-Value Rio | exterior insulation
Transmittance / « ”
Resistance without lé"’ clear wall” U- and R-
Anomaly o value, without slab
Transmittance / U, U- and R-values for
Resistance R overall assembly
Surface T 0 = exterior temperature
Temperature Index’ ' 1 = interior temperature
Linear Incremental increase in
0] transmittance per linear

Transmittance

length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

|nsEu)|(;?irci)(r)1r1 D Rip Ro Yo , R U i
R-Value ft2hr°F / Btu ft2hr-°F / Btu Btu/ft® -hr -°F ft>-hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
(RS (m? K/ W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-15 (2.64) R-29.2 (5.14) | R-18.5(3.25) | 0.054 (0.31) R-13.6 (2.40) | 0.073(0.42) | 0.189(0.327)

Temperature Indices

T | 0.35

Min T on sheathing away from slab, between studs at girts

T2 | 0.73

Max T on sheathing away from slab, between girts at studs

Tiz | 0.85

Min T on slab exposed to interior air, at gypsum between studs

B.5.42
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail

5.2.17

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS

Wall Assembly — Floor Slab Intersection

Thermal Performance Indicators

1.00
Assembly 1D R R-2.7 (0.47 RSI) +
0205 | (Nominal) R-Value '® | exterior insulation
0.8 | Transmittance / ; »
5.50_ | Resistance without Lé"’ clear wall” U- and R-
Anomaly o | value without slab
0,680
Transmittance / U, | U- and R-values for
2598 | Resistance R | overall assembly
>4 | Surface T | 0= exterior temperature
o.3: | Temperature Index’ " | 1 = interior temperature
0. 20 Linear Incremental increase in
: Y | transmittance per linear
.10 Transmittance length of slab
0,00

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Exterior Rip R, Uo R U W
Insulation 1D | g2 pop /gy | f2hroF /Btu | Btwf? hr °F | f2hroF/Btu | Btufhr°F | Btwf? hr°F
R('\R/g'lL)’e (m? K /W) (m* K /W) (W/m? K) (m? K / W) (W/m? K) (W/m? K)
R-7.5(1.32) | R-10.2(1.80) | R-10.0 (1.76) | 0.100 (0.57) R-9.7 (1.70) 0.104 (0.59) 0.032 (0.055)
R-11.3(1.98) | R-13.9 (2.46) | R-13.7 (2.41) | 0.073 (0.41) R-13.3 (2.35) 0.075 (0.43) 0.018 (0.032)
R-15 (2.64) R-17.7 (3.12) | R-17.4 (3.06) | 0.057 (0.33) R-17.0 (2.99) 0.059 (0.33) 0.012 (0.022)

Temperature Indices
R7.5 |R11.3| R15
Tiq 0.80 | 0.85 | 0.88 | Min T on sheathing, between studs
Ti2 0.86 | 0.90 | 0.93 | Max T on sheathing, along steel track at slab
Tis 0.91 | 0.94 | 0.95 | Min T on slab, at edge interior drywall, exposed to interior air

B.5.43
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.18

0.80—

0.70—

0,60

0.50 B

0,40+

0.308

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Drained EIFS Wall Assembly — Floor Slab Intersection

Thermal Performance Indicators

Assembly 1D R R-14.2 (2.51 RSI) +
(Nominal) R-Value '® | exterior insulation
Transmittance / « ”
Resistance without Yo, | “clear wall” U- and R-
Anomaly R, | value without slab
Transmittance / U, | U- and R-values for
Resistance R | overall assembly
Surface T 0 = exterior temperature
Temperature Index’ " | 1 = interior temperature
Linear Incremental increase in
Transmittance ¢ | transmittance per linear
length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Exterior Rip R, Uo R U W
Insulation 1D | g2\ op /By, ft>-hr-°F / Btu Btu/ft® -hr -°F ft*hr-°F / Btu Btu/ft? -hr -°F Btu/ft® -hr -°F

R('\R/g'lL)’e (m? K /W) (m* K/ W) (Wim® K) (m? K /W) (W/m? K) (Wim? K)
R-7.5(1.32) | R-21.7 (3.83) | R-16.6 (2.93) 0.060 (0.34) R-14.5 (2.55) 0.069 (0.39) 0.076 (0.132)
R-15(2.64) | R-29.2 (5.15) | R-24.0 (4.23) 0.042 (0.24) R-22.0 (3.88) 0.045 (0.26) 0.032 (0.056)

Temperature Indices
R7.5 R15

Tit 0.41 0.58 Min T on sheathing, between studs
Ti2 0.85 0.91 Max T on sheathing, along steel track at slab
Tis 0.90 0.94 Min T on slab, at edge interior drywall, exposed to interior air

B.5.44




Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

. Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Detall 521 9 Wall Assembly with Vertical Z-girts (16” o.c.) Supporting Stucco
Cladding — Steel Framed Floor with Cross Cavity Flashing
Thermal Performance Indicators

1,00

o.a0l | Assembly 1D
(Nominal) R-Value

R-14.5 (2.55 RSI) +

R A )
® | exterior insulation

0,80 —
Transmittance /
.78 | Resistance without
0.ea— | Anomaly

Uo, | “clear wall’ U- and R-
R, value, without slab

o.sa~ | Transmittance / U- and R-values for overall

: U, R
Resistance assembly
0405
o o, | Surface T | 0=exterior temperature
Temperature Index’ ' 1 = interior temperature
0.za
Linear Incremental increase in

0,10 i i 1
Transmittance 1] transmittance per linear
length steel framed floor
'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

Nominal (1D) vs. Assembly Performance Indicators

Insuration 1D Rip Ro Yo 2, R v Y
R-Value ft>-hr-°F / Btu ft2-hr-°F / Btu Btu/ft® -hr -°F ft*-hr-°F / Btu Btu/ft2 -hr -°F Btu/ft -hr-°F
(RS (m? K /W) (m? K /W) (W/m? K) (m* K /W) (W/m? K) (W/m K)

R-10 (1.76) | R-24.5(4.31) | R-13.0(2.29) | 0.077(0.44) | R-10.5(1.85) | 0.095(0.54) | 0.178 (0.309)
R-15(2.64) | R-29.5(5.20) | R-14.1(2.49) | 0.071(0.40) | R-11.5(2.03) | 0.087(0.49) | 0.159 (0.275)

Temperature Indices

R10 | R15
Ti1 | 0.35 | 0.36 | Min T on sheathing, mid height of cavity behind I-beam, aligned with external girts
Tiz | 0.90 | 0.92 | Max T on sheathing, bottom of cavity behind |- beam, beside lower wall track, centered between external girts

Tiz | 0.08 | 0.86 | Min T on floor slab, at gypsum and studs, along upper track

B.5.45
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. Exterior Insulated 3 5/8” x 1 5/8”° Steel Stud (16’ o.c.) Wall
Detall 5-2 20 Assembly with Fiberglass Spacer and Through Insulation
Fasteners Supporting Cladding — Insulated Slab Intersection

Thermal Performance Indicators

1.0
! Assembly 1D

oo R-3.3 (0.58 RSI) + exterior
' (Nominal) R-Value

R . \
® | insulation

0.80— .
Transmittance /

n.70— | Resistance without lém “clear wall” U- and R-value
Anomaly ©
0,80
Transmittance / U, | U- and R-values for overall
0.50 8 .
Resistance R | assembly

0.40=—

0.30 85

Nominal (1D) vs. Assembly Performance Indicators

| Elxti-:frior1 5 Rio , Ro Uo R U
N i fhroF /Btu | f*hr®F/Btu | Bt pr °F | fhrF /Btu | Btu/ft® hr °F

R-14.7 (2.59) | R-18.0 (3.17) | R-15.0 (2.65) | 0.066 (0.38) | R-14.9 (2.63) | 0.070 (0.38)

B.5.46
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Detail 5.2.21

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior Insulated 3 5/8” x 1 5/8”° Steel Stud (16’ o.c.) Wall
Assembly with Thermally Isolated Aluminum Clip Horizontal Sub-
girt System Supporting Cladding — Insulated Slab Intersection

Thermal Performance Indicators
.20

Assembly 1D R R-3.3 (0.58 RSI) + exterior
9% | (Nominal) R-Value 0 | insulation
“% 7 | Transmittance / U, | U- and R-values for overall
o.7:0— | Resistance R | assembly
0.60 Linear lncremﬁtntal increal_se in
20l | Transmittance g | transmittance per linear
length of slab
0,40+
0308
0,20
0,10
0,00
Nominal (1D) vs. Assembly Performance Indicators
Assembly — Exterior Insulated Assembly
34” Vertical Clip 41” Vertical Clip 48" Vertical Clip
Exterior R1p Spacing Spacing Spacing
cli Insulation | ft*hr-°F / g
T 1D Btu Btu/ft hr °F
YPe | Rvalue | m?k/ | , R v , R U , R u (W/m K)
(RSI) W) fthr°F / | Btu/ft? -hr | ft>hr°F / | Btu/ft® -hr | ft*hr°F / | Btu/ft® -hr
Btu OF Btu CF Btu OF
(m* K/ W)| (Wim?K) |(m* K/ W)| (w/m? K) [(m? K/ W)| (w/m? K)
T100 R-16.8 R-21.1 R-15.6 0.064 R-16.1 0.062 R-16.4 0.061 0.029
(2.96) (3.54) (2.75) | (0.364) | (2.84) | (0.354) | (2.89) | (0.346) (0.05)
T125 R-21.0 R-24.3 R-18.2 0.055 R-18.9 0.053 R-19.2 0.052 0.041
(3.70) (5.28) | (3.20) | (0.312) | (3.32) | (0.303) | (3.39) | (0.297) | (0.07)
T150 R-25.2 R-28.5 R-20.8 0.048 R-21.3 0.047 R-21.7 0.046 0.041
(4.44) (5.02) (3.67) | (0.275) | (3.75) | (0.266) | (3.83) | (0.259) (0.07)
ENGINEERED B.5.47
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Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

D t I 5 2 2 Exterior Insulated 3 5/8” x 1/58” Steel Stud (16”0.c.) Wall Assembly
etai "= with Fiber Reinforced Girts (TAC) Supporting Cladding — Slab
Intersection

Thermal Performance Indicators

o anl| | Assembly 1D R. | R-3.3(0.58 RSI) + exterior
(Nominal) R-Value ' | insulation
080—
Transmittance / U, | U- and R-values for overall
0.70— | Resistance R | assembly
o.50 | Transmittance v P
length of slab

.40+
0,305
0.za
0,10
0,00

Nominal (1D) vs. Assembly Performance Indicators

Without Fiberglass Batt Insulation in Stud Cavity

24” Vertical Clip 36” Vertical Clip 48" Vertical Clip
Exterior Spacing Spacing Spacing
Insulation | .. '3 Wy
D ft*-hr-°F / R U R U R U Btu/ft hr °F
Rvalue | BU | #EhreF /| Brusfe hr [ fhrF / | Btwft e | fEheoF /| Bt/ br | “ym K
(RSI) (m* K/ W) Btu °F Btu °F Btu °F

(M2 K/ W) wim? K) |m? K 7w)| qwim? k) [m? K 1wy | owim?

R-12.6 | R-15.8 | R-14.7 | 0.068 | R-14.9 | 0.067 | R-14.9 | 0067 | 0.017
222) | (2.78) | (2.56) | (0.39) | (2.63) | (0.38) | (2.63) | (0.38) | (0.029)

R-16.8 | R-20.0 | R-18.9 | 0.053 | R-18.9 | 0.053 | R-19.2 | 0.052 | 0.009
(3.00) | (352) | (3.33) | (0.30) | (3.33) | (0.30) | (3.33) | (0.30) | (0.016)

R-21.0 | R-24.4 | R227 | 0044 | R-23.2 | 0.043 | R232 | 0.043 | 0.008
(3.70) | (4.30) | (4.00) | (0.25) | (4.00) | (0.25) | (4.00) | (0.25) | (0.014)

R-25.2 | R-28.4 | R-27.0 | 0.037 | R-27.0 | 0.037 | R27.0 | 0.037 | 0.008
4.40) | (5.00) | (476) | (0.21) | 4.76) | (0.21) | 4.76) | (0.21) | (0.014)

B.5.48
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. Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall
Detall 52 23 Assembly with Thermally Broken Aluminum Clip Rail System (24”
o.c.) Supporting Cladding — Slab Intersection

Thermal Performance Indicators

[

Assembly 1D R-3.3 (0.58 RSI) + exterior

©%% | (Nominal) R-Value Rip insulation
>%7 | Transmittance / U, | U- and R-values for overall
n.70— | Resistance R | assembly

Incremental increase in
¥ | transmittance per linear
length of slab

0.805 | Linear
o.za | | Transmittance

0.40=—

0.30 85

Nominal (1D) vs. Assembly Performance Indicators
Assembly — Without Fiberglass Batt Insulation in Stud Cavity

. 24” Vertical Clip 30” Vertical Clip 36" Vertical Clip 42” Vertical Clip
Exterl_or Rio Spacing Spacing Spacing Spacing
nsulation | fz.prop /| R U R U R y R y Yo,
R-value | Bt ft>-hr°F / | Btu/ft? -hr | fthr°F / | Btu/ft? -hr | fhr°F / | Btu/ft? -hr | ft*-hr°F / | Btu/ft? -hr B(t\‘,‘\j‘;tmh[(f
(RSI) (m“ K /W) thu °F thu °F thu °F thu °F
(m* K/W)[ (W/m? K) [(m* K/ W)| (W/m? K) |(m” K/W)| (W/m? K) |(m® K/ W)| (W/m? K)

R-12.6 | R-15.8 | R-13.0 | 0.077 | R-13.2 | 0.076 | R-135 | 0.074 | R-13.7 | 0.073 | 0.042
222) | @78) | 227) | (044) | (2.33) | (0.43) | (2.38) | (0.42) | (2.41) | (0.42) | (0.073)

R-16.8 | R-20.0 | R-154 | 0.065 | R-15.9 | 0.063 | R-16.4 | 0.061 | R-16.7 | 0.060 | 0.041
3.00) | 352 | @71) | 037) | 281) | (0.36) | (2.89) | (0.35) | (2.95) | (0.34) | (0.071)

R-21.0 | R-24.4 | R175 | 0057 | R-185 | 0.054 | R-189 | 0.053 | R-19.6 | 0.051 | 0.040
3.70) | @.30) | (3.10) | (0.32) | (3.25) | (0.31) | (3.36) | (0.30) | (3.44) | (0.29) | (0.068)

R252 | R-28.4 | R19.2 | 0.052 | R-20.4 | 0.049 | R-21.3 | 0.047 | R-21.7 | 0.046 | 0.042
@.40) | (5.00) | (3.41) | (0.29) | (3.60) | (0.28) | (3.75) | (0.27) | (3.86) | (0.26) | (0.072)

B.5.49
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.24

—®
—@

Exterior and Interior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c)
Wall Assembly with Horizontal Z-Girts (24" o.c.) Supporting Metal
Cladding — Structural Steel Framed Floor Intersection

Thermal Performance Indicators

0,90 8
: : 0.80—

\ ‘ 050 8
040+

Assembly 1D

J.OOI

(Nominal) R-Value Rip

R- 14.2 (2.50 RSI) +
Exterior Insulation

Transmittance /

e | Anomaly

Resistance without

“clear wall” U- and R-
value, without slab and
|I-Beam

0595 | Transmittance /

Resistance

U- and R-values for
overall assembly

Surface

0. 3088

Temperature Index’

0 = exterior temperature
1 = interior temperature

020 Linear
010 Transmittance

Incremental increase in
transmittance per linear
length of the slab and I-
Beam

0,00

'Surface temperatures are a result of steady-state conductive heat

flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Exterior
Insulation 1D ) I?D ) OR" E" o ) OR 2U o v

R-Value ft>-hr-"F / Btu ft>-hr-"F / Btu Btu/ft® -hr -°F ft -hzr- F /Btu Btu/ft -?r- F Btu/ft hr °F

(RS) (m? K/ W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)

R-0 (0) R-14.2 (2.50) R-9.2 (1.62) 0.109 (0.62) | R-5.9(1.04) | 0.170 (0.96) 0.487 (0.842)
R-5 (0.88) R-19.2 (3.38) R-13.4 (2.36) | 0.075(0.42) | R-10.3 (1.82) | 0.097 (0.55) 0.177 (0.306)
R-10 (1.76) R-24.2 (4.26) R-16.3 (2.87) | 0.061 (0.35) | R-13.1 (2.30) | 0.077 (0.44) 0.121 (0.210)
R-15 (2.64) R-29.2 (5.14) R-18.5(3.25) | 0.054 (0.31) | R-15.2 (2.68) | 0.066 (0.37) 0.093 (0.162)
R-20 (3.52) R-34.2 (6.02) R-20.5(3.61) | 0.049 (0.28) | R-17.1 (3.00) | 0.059 (0.33) 0.079 (0.137)
R-25 (4.40) R-39.2 (6.90) R-22.1 (3.90) | 0.045 (0.26) | R-18.7 (3.28) | 0.054 (0.30) 0.067 (0.117)

Temperature Indices

R5 | R10 | R15 | R20

R25

T4 | 0.21]0.28 | 0.33 | 0.36

0.39

Min T on sheathing, along girt between studs, away from slab

T2 | 0.89 | 0.92 | 0.94 | 0.95

0.95

Max T on sheathing, at I-Beam intersection

Tz | 0.89 | 0.91 | 0.93 | 0.93

0.94

Min T on floor, at gypsum and steel studs

Ty | 0.94 | 0.96 | 0.96 | 0.97

0.97

Min T on ceiling, at corrugated sheet, away from I-Beam

ASHRAE 1365-RP
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Detail 5.2.25

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Interior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c) Wall Assembly
with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding —
Structural Steel Framed Floor Intersection

Thermal Performance Indicators

1,00
Assembly 1D R R- 14.2 (2.50 RSI) +
2.208 | (Nominal) R-Value D | exterior insulation
4—@ ©-® = | Transmittance / U “clear wall” U- and R-
/ ( : ) o.70_ | Resistance without RO’ value, without slab and
Anomaly ° | I-Beam
0,680
Transmittance / U R U- and R-values for
>%98 | Resistance ’ overall assembly
25 | Surface 1. | 0= exterior temperature
0.3 | | Temperature Index' ' | 1 = interior temperature
0.20 Incremental increase in
- Linear W transmittance per linear
' Transmittance length of the slab and I-
0,00 Beam

Nominal (1D) vs. Assembly Performance Indicators

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Exterior
Insulation 1D ) F\;m ) OR" E" o ) 5 2U o N o
R-Value ft>-hr-"F / Btu ft>-hr-"F / Btu Btu/ft” -hr -°F ft*-hr-"F / Btu Btu/ft® -hr -°F Btu/ft hr °F
(RSI) (m? K /W) (m>K /W) (W/m? K) (m?K /W) (W/m? K) (W/m K)
R-0 (0) R-14.2 (2.50) R-9.2 (1.62) 0.109 (0.62) 5.9 (1.04) 0.170 (0.96) 0.487 (0.842)
Temperature Indices
Tiv | 0.07 | Min T on sheathing, along girt between studs, away from slab
Tiz | 0.71 | Max T on sheathing, at I-Beam intersection
Tiz | 0.79 | Min T on floor, at gypsum and steel studs
Tis | 0.81 | Min T on ceiling, at corrugated steel, away from [-Beam

ASHRAE 1365-RP B.5.51
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.2

Vertical Insulated Metal Panel - Corrugated Slab Intersection with
I-beam, Open Web Steel Joist and Support Girt/Hat Track Backup

Wall

Thermal Performance Indicators

|23
I Nominal thermal resistance
0. a0 B
?ﬁg&?g?; Ilil?VaIue Rip | value of panel and backup
0.80— wall
0.70— .
Transmittance / U
0.80 | Resistance without RO’ “clear field” U and R-value
o.2o | Anomaly ©
0.40—~ | Transmittance / U, | U- and R-values for overall
0.5l Resistance R | assembly
.20 Surface T 0 = exterior temperature
Temperature Index’ ' | 1 = interior temperature
0,10
0.00 Linear Incremental increase in
Transmittance Y | transmittance per length of
slab

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

Nominal (1D) vs. Assembly Performance Indicators

Insulated Rip Re Us R U W
Panel 1D | o Bty | #heoF /Btu | Btuf hr °F | fhroF/Btu | Btuff-hr °F | Btusmt -hr oF
R-Value 5 . 5 . ! 2 ' 5 . " 2 ' u '
(RSI) (m* K/ W) (m* K/ W) (W/m* K) (m* K/ W) (W/m* K) (W/m K)
R-21.0 (3.70) | R-23.2 (4.09) | R-21.4 (3.80) | 0.047 (0.27) | R-14.9 (2.63) | 0.067 (0.38) 0.187 (0.323)
Temperature Indices
Tin | 0.73 | Min T on interior panel face, at bolts and stack joint
Ti2 | 0.91 | Max T on interior panel face, away from slab and joints
Tiz | 0.90 | Min T on interior surfaces, on corrugated slab ceiling
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.2.2

®

Horizontal Insulated Metal Panel — Corrugated Slab Intersection
with I-beam, Open Web Steel Joist and Steel Stud Backup Wall

Thermal Performance Indicators

0.2 | Assembly 1D Nominal thermal resistance
(Nominal); R-Value R1p | value of panel and backup
0.8 wall
D.70—
Transmittance / U
v.su | Resistance without R°’ “clear wall” U and R-value
0.5 | anomalies ©
c.40t | Transmittance / U, | U- and R-values for overall
0.5l Resistance R | assembly
L. 20 'Sl'gria(;erature T 0 = exterior temperature
.10 Inde)% ' | 1 = interior temperature
0,00
Linear Incremental increase in
Transmittance Y | transmittance per length of
slab

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

Nominal (1D) vs. Assembly Performance Indicators

Pancl 1D Reo R U. R y ¢
R.Value ft*hr°F /Btu [ ft*hr°F/Btu | Btu/ft’ -hr-°F [ f“hr°F/Btu | Btuft* hr-°F Btu/ft -hr -°F
(RSI) (m? K /W) (m? K /W) (W/m? K) (m?K /W) (W/m? K) (W/m K)
R-21.0 (3.70) | R-23.2(4.09) | R-19.5(3.43) | 0.052(0.29) | R-16.3 (2.87) | 0.061(0.35) | 0.016 (0.027)

Temperature Indices

Tir | 0.87 | Min T on interior panel face, at bolts and joint intersection, away from slab
Tiz | 0.97 | Max T on interior panel face, at I-Beam
Tis | 0.95 | Min T on interior surfaces, at steel studs, away from |-Beam
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Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS
Wall Assembly — Window and Floor Slab Intersection

Detail 5.3.1

Thermal Performance Indicators

1.od Assembly 1D R R-2.7 (0.47 RSI) +
n.anll | (Nominal) R-Value '® | exterior insulation
o.q0— | Transmittance / U “clear wall” U- and R-
Resistance without R°’ value, without slab and
2| Anomaly ° | window
"% | Transmittance / Us, | U and R-values for
. Rs | s =wall + slab
0.518 | Resistance ' .
U, | g=glazing
2% | Transmittance / U, | U- and R-values for
o.30f | Resistance R | overall assembly
0.z0 Surface T 0 = exterior temperature
- Temperature Index' " | 1 = interior temperature
Incremental increase in
0,00 H H
Linear W, }rans;;nlt;ance per linear
Transmittance P efgt °
9 | s=slab
g = glazing transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly - Glazing

Exte_rior Rip Ro Uo Ucentre of glazing Ug
nodloon 1P| feheF /B | fEACOF /Bl | B e F Btu/f? -hr °F |  Btu/ft -hr °F
(RS) (m? K /W) (m? K/ W) (W/m? K) (W/m? K) (W/m? K)
R-7.5(1.32) | R-10.2(1.80) | R-10.0 (1.76) 0.100 (0.57) 0.321 (1.82) 0.400 (2.27)
R-11.3 (1.98) | R-13.9 (2.46) | R-13.7 (2.41) 0.073 (0.41)
R-15 (2.64) R-17.7 (3.12) | R-17.4 (3.06) 0.057 (0.33)
Window Transition Linear Transmittance Slab Linear Transmittance
Exte_rior R 2 .
InSFlzjf/t;?:; O | e B BtU/ftQU'hf °F Btu/l#ghr °F ft2~hr~°RFs/ Btu Btu/ft%l-shr °F Btu/ft;p hr °F
(RS)) (m? K /W) (W/m? K) (W/m K) (m? K /W) (W/m? K) (W/m? K)
R-7.5(1.32) R-4.8 (0.84) 0.210 (1.19) | 0.160 (0.277) R-9.7 (1.70) 0.104 (0.59) | 0.032 (0.055)
R-11.3(1.98) | R-5.2 (0.92) 0.192 (1.09) | 0.175 (0.303) R-13.3 (2.35) 0.075(0.43) | 0.018 (0.032)
R-15 (2.64) R-5.5 (0.97) 0.182 (1.03) | 0.187 (0.324) R-17.0 (2.99) 0.059 (0.33) | 0.012 (0.022)
Temperature Indices
R7.5 |R11.3| R15 2For the linear transmittance, use the
window perimeter
Ti1 | 0.33 | 0.33 | 0.34 | Min T on sheathing, below window sill
T2 | 0.86 | 0.89 | 0.91 | Max T on sheathing, at slab intersection away from window
Tiz | 0.55 | 0.56 | 0.56 | Min T on window frame, at corner of window at glass
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Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Drained EIFS Wall Assembly — Window and Floor Slab Intersection

Detail 5.3.2

Thermal Performance Indicators

1.0
I Assembly 1D R R-14.2 (2.51 RSI) +
£:998 1 (Nominal) R-Value '® | exterior insulation
€= | Transmittance / u. | “clear wall” U- and R-
o..0 | Resistance without R°’ value, without slab and
Anomaly ° | window
. | Transmittance / Us, | U and R-values for
>*F | Resistance R, | 8= wall * slab
o000 U, | g=glazing
Transmittance / U, | U- and R-values for
95 | Resistance R | overall assembly
©=98 | Surface T | 0= exterior temperature
0410 Temperature Index’ " | 1 = interior temperature
9.00 Incremental increase in
Linear W transmittance per linear
Sy
Transmittance P 'efgth of
9 [ s=slab
g = glazing transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly - Glazing

| El)(tﬁrior.] D R1D RO U° Ucentre of glazing UQ
MR Valte ft>-hr-°F / Btu ftz-h2r-°F /Btu | Btu/ft? -hr °F Btu/ft’ hr °F | Btu/ft’ hr °F

(RSI) (m* K /W) (m* K/ W) (W/m? K) (W/m? K) (W/m* K)
R-7.5(1.32) | R-21.7 (3.83) | R-16.6 (2.93) 0.060 (0.34) 0.321 (1.82) 0.400 (2.27)
R-15(2.64) | R-29.2 (5.15) | R-24.0 (4.23) 0.042 (0.24)

Window Transition Linear Transmittance Slab Linear Transmittance
Exterior
. R U qJ 2 Rs Us LpS

|nS|l?Jl?/t;C|’Se1 Dl #hr°F/Btu Btu/ft? -hr -°F Btu/ft hr °F ft®-hr-°F / Btu Btu/ft” -hr °F | Btu/ft? -hr °F

(RSI) (m” K /W) (W/m? K) (W/m K) (m” K /W) (W/m? K) (W/m? K)
R-7.5(1.32) | R-5.6 (0.98) 0.180 (1.02) 0.136 (0.236) R-14.5 (2.55) 0.069 (0.39) | 0.076 (0.132)
R-15 (2.64) R-6.1 (1.07) 0.165 (0.94) 0.155 (0.268) R-22.0 (3.88) 0.045 (0.26) | 0.032 (0.056)

Temperature Indices

R7.5 R15 2For the linear transmittance, use the window perimeter
Tir | 0.25 | 0.26 | Min T on sheathing, below window sill between studs
T2 | 0.84 | 0.89 | Max T on sheathing, along steel tracks at slab
Tiz | 0.52 | 0.53 | Min T on window frame, at corner of window at glass
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Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c.) Wall Assembly
with Horizontal Z-Girts (24" o.c.) Supporting Metal Cladding —
Window & Slab Intersection

Detail 5.3.3

Thermal Performance Indicators

o Assembly 1D R-3.2 (0.56 RSI) +
0208 | (Nominal) R-Value Rip | horizontal exterior
insulation
%7 | Transmittance / U. | “clear wall” U- and R-
o.70— | Resistance without RO’ value, without slab and
- Anomaly ° | window
Transmittance / Us | U and R-values for
i | Resistance R, | s =wall +slab
0.0l U, | g =glazing
.50l Transmittance / U, | U- and R-values for
' Resistance R | overall assembly
0,20 .
Surface T 0 = exterior temperature
0.10 Temperature Index' ' | 1 = interior temperature
@ 0.00 Incremental increase in
Linear transmittance per linear
Transmittance s, Wo 'efgth of
s =slab
g = glazing transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly - Glazing

Exte_rior Rip Ro Uo Ucentre of glazing Ug
|”S§1{3\‘/t;?361 D | #hF/Btu ft>-hr-°F / Btu Btu/ft? -hr -°F Btu/ft’ hr °F Btu/ft® -hr -°F
(RS) (m® K /W) (m” K/ W) (W/m? K) (W/m? K) (W/m? K)
R-5 (0.88) R-8.2 (1.44) R-6.8 (1.21) 0.146 (0.83) 0.321 (1.82) 0.400 (2.27)
R-15(2.64) | R-18.2(3.20) | R-11.3 (1.99) 0.088 (0.50)
R-25 (4.40) | R-28.2 (4.96) | R-14.5 (2.56) 0.069 (0.39)
Window Transition Linear Transmittance Slab Linear Transmittance
|nsEratnggr1 D 2 R 2U 92 2 BS %JS o Ys
R Vale ft -h£-°F / Btu Btu/ft .yr °F Btu/ft hr °F ft -hzr- F / Btu Btu/ft -?r- F Btu/ft2 -hr -°F
(RSI) (m* K/W) (W/m* K) (W/m K) (m* K/ W) (W/m* K) (W/m? K)
R-5(0.88) R-6.0 (1.05) 0.168 (0.95) 0.044 (0.077) R-6.4 (1.13) 1.56 (0.89) 0.061 (0.106)
R-15 (2.64) R-9.0 (1.59) 0.111 (0.63) 0.062 (0.108) R-10.8 (1.90) 0.093 (0.53) 0.025 (0.044)
R-25 (4.40) | R-10.9 (1.91) | 0.092 (0.52) 0.069 (0.120) R-13.9 (2.45) 0.072 (0.41) 0.019 (0.034)
Temperature Indices
R5 | R15 | R25 2For the linear transmittance,
Ti1 | 0.39 | 0.39 | 0.39 | Min T on sheathing, interior surface at window sill, centre of cavity use the window perimeter
T2 | 0.79 | 0.88 | 0.91 | Max T on sheathing, at slab floor, at studs, away from window
Tis | 0.61 | 0.62 | 0.63 | Min T on window frame, at bottom corner
Tia | 0.58 | 0.58 | 0.59 | Min T on window glass, at bottom corner

ASHRAE 1365-RP
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Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Window and Floor Slab Intersection

Detail 5.3.4

Thermal Performance Indicators

1,00 Assembly 1D R R-14.4 (2.54 RSI) +
. o1 | (Nominal) R-Value 'D | exterior insulation
0.0 | Transmittance / U “clear wall” U- and R-

Resistance without RO’ value, without slab and
0.70— | Anomaly ° | window
V-89 | Transmittance / Us, U_and R-values for

. Rs, | s = concrete wall + slab
o.=0f | Resistance _ :
U, | g=glazing
4405 | Transmittance / U, | U- and R-values for
0.:o | Resistance R | overall assembly
0,20 Surface T 0 = exterior temperature
- Temperature Index’ ' 1 = interior temperature
Incremental increase in

0.0 . transmittance per linear

Linear Ps,

. length of
Transmittance P _
9 | s=slab
g = glazing transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Wall

Base Assembly - Glazing

Exterior

| lati 1D Rip Ro Uo Ucentre of glass Ug
nsulation ft>-hr-°F / Btu ft>-hr-°F / Btu Btu/ft? -hr -°F Btu/ft® -hr -°F Btu/ft® -hr -°F
R-Value 2 2 K /W) W/m2 K 2 2
(RS) (m~K/W) (m (W/m"K) (W/m? K) (W/m? K)
R-10 (1.76) | R-24.4 (4.30) | R-16.1 (2.83) 0.062 (0.35) 0.321 (1.82) 0.400 (2.27)
R-15(2.64) | R-29.4 (5.18) | R-18.5 (3.26) 0.054 (0.31)
Window Transition Linear Transmittance Slab Linear Transmittance
Exterior 2
Insulation 1D 5 OR 2U o Wy o 2 BS %JS o ;le o
R-Value ft -hzr- F / Btu Btu/ft -?r- F Btu/ft -hr-"F ft -hzr- F / Btu Btu/ft -Qr- F Btu/ft -?r- F
(RSI) (m?K /W) (W/m? K) (W/m K) (m* K /W) (W/m* K) (W/m* K)
R-10 (1.76) R-5.8 (1.02) 0.173 (0.98) 0.113 (0.196) R-12 (2.19) 0.080 (0.46) 0.109 (0.188)
R-15 (2.64) R-5.8 (1.03) 0.171 (0.97) 0.130 (0.225) R-14 (2.53) 0.069 (0.39) 0.092 (0.160)
Temperature Indices
R10 R15 %For the linear transmittance, use the window
perimeter
Tin | 0.24 | 0.26 | Min T on sheathing, between studs at girts, away from window
Tiz | 0.81 0.83 | Max T on sheathing, at slab floor, at studs, away from window
Tiz | 0.61 | 0.61 | Min T on window frame, at bottom edge of glazing
Tis | 0.61 | 0.60 | Min T on window glass, at bottom edge
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.3.5

Cladding — Window and Slab Intersection

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Vertical Z Girts (16” o.c.) Supporting Stucco

Thermal Performance Indicators

Assembly 1D R R-14.5 (2.55 RSI) + exterior
0.2 | (Nominal) R-Value ' | insulation
0.80— | Transmittance / « »
5.0 | Resistance without Lém V\(/:iltiar \;valll bU'n%naiﬁévﬂue’
Anomaly o out slab a o)
i | . Us, | U and R-values for
Transmittance / _
0.5 5 | Resistance Rs, | s= congrete wall + slab
- U, | g =glazing
' Transmittance / U, | U- and R-values for overall
t.308 | Resistance R | assembly
@ L.2d Surface T 0 = exterior temperature
010 Temperature Index’ ' | 1 = interior temperature
@ 0.00 Incremental increase in
. transmittance per linear
Linear Ws,
. length of
Transmittance i
9 | s=slab

g = glazing transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Base Assembly - Glazing

Exte_rior Rip Ro Uo Ucentre of glass Ug
Insulation 1D 1 2.yrop g | fhr°F /Bty | Btwfe o °F Btwit hr °F | B/ -hr °F
R-Value 2 2 2 2 2
(RSI) (m® K /W) (m* K/ W) (W/m* K) (W/m? K) (W/m? K)
R-10 (1.76) | R-24.5(4.31) | R-13.0 (2.29) 0.077 (0.44) 0.321 (1.82) 0.400 (2.27)
R-15(2.64) | R-29.5(5.20) | R-14.1 (2.49) 0.071 (0.40)
Window Transition Linear Transmittance Slab Linear Transmittance
Exterior
: R ) q_jgz Rs Us Ys
lnSFlzjf/t;cl):; O] fhFiBu | Bt e o Btu/ft -hr-°F f-hr-°F / Btu Btu/ft® -hr -°F Btu/ft -hr °F
(RS) (m? K /W) (W/m? K) (W/m K) (m? K/ W) (W/m? K) (W/m? K)
R-10 (1.76) R-5.5 (0.96) 0.183 (1.04) 0.074 (0.128) R-11.5 (2.02) 0.087 (0.50) 0.090 (0.155)
R-15 (2.64) R-6.6 (0.99) 0.179 (1.01) 0.081 (0.140) R-12.6 (2.22) 0.079 (0.45) 0.075 (0.129)
Temperature Indices
R10 R15 %For the linear transmittance, use the
window perimeter
Ti1 | 0.34 | 0.38 | Min T on sheathing, along studs behind girt away from window/slab
Tiz | 0.79 | 0.81 | Max T on sheathing, at slab floor, between studs, away from window
Tiz | 0.59 | 0.59 | Min T on window frame, at bottom corner
Tia | 0.58 | 0.58 | Min T on window glass, at corners
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.3.6

)

Vertical Insulated Metal Panel — Window Glazing Transition with
Steel Support Framing

Thermal Performance Indicators

Assembly 1D R Nominal thermal
995 | (Nominal) R-Value 0 | resistance value of wall
%07 | Transmittance / U
o.70— | Resistance without R°’ “clear wall” U and R-value
Anomaly °
080
<ol | Transmittance / U, | U- and R-values for
Resistance R | overall assembly
0,40+
Surface 1. | O = exterior temperature
0308 1 Temperature Index® " | 1 = interior temperature
b.20 Incremental increase in
010 Linear Transmittance y | transmittance per length
of glazing transition
0,00

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Wall

Insulated Panel
1D 2 F\;‘]D 2 50 %Jo 0,
R-Value ft -hg- F / Btu ft -hg- F /Btu Btu/ft -?r- F
(RSI) (m* K/W) (m* K/W) (W/m* K)
R-21.0 (3.70) | R-23.2 (4.09) | R-21.4 (3.80) | 0.047 (0.27)
Window Transition Transmittance
R u U]
fthr°F / Btu | Btu/ft’ -hr-°F | Btu/ft -hr -°F
(m? K /W) (W/m? K) (W/m K)
R-7.1 (1.25) | 0.414 (0.80) | 0.292 (0.505)
Temperature Indices
Tin | 0.41 | Min T on interior panel face, at top track
Ti2 | 0.91 | Max T on interior panel face, away from window, between joints
Tiz | 0.54 | Min T on frame, at jamb and sill intersection
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- Horizontal Insulated Metal Panel — Window Glazing Transition with
Detall 537 Steel Support Framing

4/—@ Thermal Performance Indicators

1,00

Assembly 1D R Nominal thermal
0.0 | (Nominal) R-Value D | resistance value of wall
¢.80— | Transmittance / U
5.5 | Resistance without RO’ “clear wall” U and R-value
Anomaly ©
0,680
Transmittance / U, | U- and R-values for
0508 | Resistance R | overall assembly

0,40+

Surface 1. | 0= exterior temperature
/—® 0.300+ | Temperature Index" ' 1 = interior temperature
0.20 Incremental increase in

e 'II_'Irr.]a?]asrmittance ¢ | transmittance per length
of glazing transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Wall

Insulated

Panel 1D Rip Ro U

R-Value ft*-hr-°F / Btu ft*-hr-°F / Btu Btu/ft? -hr -°F
(RSI) (m* K/ W) (m* K /W) (W/m? K)

R-21.0 (3.70) | R-23.2 (4.09) | R-19.5(3.43) | 0.052 (0.29)

Window Transition Transmittance

R U W
ft2-hr-°F / Btu Btu/ft? -hr -°F Btu/ft -hr -°F
(m? K /W) (W/m? K) (W/m K)

R-7.5(1.32) | 0.133(0.75) | 0.263 (0.454)

Temperature Indices

Ti1 | 0.45 | Min T on interior panel face, at top track

Tiz | 0.91 | Max T on interior panel face, away from window, between joints

Tis | 0.54 | Min T on frame, at jamb and sill intersection
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Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS
Wall Assembly — Window with Aerogel and Floor Slab Intersection
with Aerogel

Detail 5.3.8

Thermal Performance Indicators

"DUI Assembly 1D R R-2.7 (0.47 RSI) +
5.eaf | (Nominal) R-Value D | exterior insulation
o.20— | Transmittance / U “clear wall” U- and R-
Resistance without R°’ value, without slab and
24| Anomaly ° | window
0.60+ . Us, | U and R-values for
Transmittance / _
| | . Rs, | s =wall + slab
0.50 Resistance _ .
U, | g =glazing
> | Transmittance / U, | U- and R-values for
o.3a+ | Resistance R | overall assembly
0.20 Surface T 0 = exterior temperature
- Temperature Index’ " | 1 = interior temperature
Incremental increase in
0,00 . .
. transmittance per linear
Linear Ps,
. length of
Transmittance i
9 | s=slab
g = glazing transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly - Glazing

Extgrior Rip Ro Uo Ucentre of glazing Ug
nsulation 1D | fnroF /Bty | fhroF /Bt | Bt/ hr °F Btu/ft hr °F | Btuit hr °F
(RS) (m? K /W) (m” K/ W) (W/m? K) (W/m? K) (W/m? K)
R-7.5(1.32) R-10.2 (1.80) | R-10.0 (1.76) 0.100 (0.57) 0.321 (1.82) 0.400 (2.27)
R-11.3 (1.98) | R-13.9 (2.46) | R-13.7 (2.41) 0.073 (0.41)
R-15 (2.64) R-17.7 (3.12) | R-17.4 (3.06) 0.057 (0.33)
Window Transition Linear Transmittance Slab Linear Transmittance
Exterior
. R U P 2 Rs Us Ws
Inssl?/t;?gg P fthr°F / Btu Btu/ft® -hr -°F Btu/ftghr °F ft>-hr-°F / Btu Btu/ft* -hr -°F Btu/ft? -hr -°F
2 2 2 2 2
(RSI) (m* K/ W) (W/m* K) (W/m K) (m“K/W) (W/m* K) (W/m? K)
R-7.5(1.32) R-5.1 (0.90) 0.196 (1.11) | 0.093 (0.160) R-9.7 (1.70) 0.104 (0.59) | 0.032 (0.055)
R-11.3 (1.98) R-5.7 (1.00) 0.176 (1.00) | 0.103 (0.178) R-13.3 (2.35) 0.075(0.43) | 0.018 (0.032)
R-15 (2.64) R-6.0 (1.06) 0.166 (0.94) | 0.112(0.194) R-17.0 (2.99) 0.059 (0.33) | 0.012 (0.022)
Temperature Indices
R7.5 |IR11.3| R15 %For the linear transmittance, use the
window perimeter
Ti1 | 0.60 | 0.62 | 0.63 | Min T on sheathing, below window sill
Tiz | 0.87 | 0.90 | 0.92 | Max T on sheathing, at slab intersection away from window
Tiz | 0.59 | 0.59 | 0.59 | Min T on window frame, at corner of window at glass
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Detail 5.3.9

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Drained EIFS Wall Assembly — Window with Aerogel and Floor Slab

Intersection
Thermal Performance Indicators
|23
Assembly 1D R R-14.2 (2.51 RSI) +
0. | (Nominal) R-Value D | exterior insulation
©.80= | Transmittance / U “clear wall” U- and R-
o5 | Resistance without R°’ value, without slab and
Anomaly ° | window
. | T . Us, | U and R-values for
ransmittance / _
%5 | Resistance Rs, | s = wall '+ slab
o1l U, | g =glazing
' Transmittance / U, | U- and R-values for
b3 | Resistance R | overall assembly
0.0 Surface T 0 = exterior temperature
.10 Temperature Index’ " | 1 = interior temperature
.00 Incremental increase in
. transmittance per linear
Linear Ws,
. length of
Transmittance i _
9 [ s=slab
g = glazing transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Wall

Base Assembly - Glazing

Exterior Rip R u Ucentre of clasi U
. 0 o centre of glazing g
nsulation 101 fenroF /Bty [ AENSF /B | Bt hr oF Btu/t hr °F | Btutt hr °F
(RSI) (m? K /W) (m” K/ W) (W/m? K) (W/m? K) (W/m? K)
R-7.5(1.32) | R-21.7 (3.83) | R-16.6 (2.93) 0.060 (0.34) 0.321 (1.82) 0.400 (2.27)
R-15(2.64) | R-29.2 (5.15) | R-24.0 (4.23) 0.042 (0.24)
Window Transition Linear Transmittance Slab Linear Transmittance
Exterior
. R U llJ 2 Rs Us lle
'”Sg‘fit;‘iﬂ; O | fheoF/Bu | Btu? b oF Btu/ft hr °F ftz-h2r-°F / Btu Btu/ft? A F | Bt hr °F
(RS (m* K /W) (W/m?® K) (W/m K) (m*K /W) (W/m?® K) (W/m? K)
R-7.5(1.32) R-6.0 (1.05) 0.168 (0.95) 0.083 (0.144) R-14.5 (2.55) 0.069 (0.39) | 0.076 (0.132)
R-15 (2.64) R-6.5 (1.15) 0.154 (0.87) 0.103 (0.178) R-22.0 (3.88) 0.045 (0.26) | 0.032 (0.056)
Temperature Indices
R7.5 | R15 “For the linear transmittance, use the window perimeter
Tir | 0.39 | 0.51 | Min T on sheathing, below window sill between studs
T | 0.85 | 0.90 | Max T on sheathing, along steel tracks at slab
Tiz | 0.56 | 0.57 | Min T on window frame, at corner of window at glass
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.3.10

Detail referenced from work done by Passive House Academy

Interior Insulated Steel Frame Wall Assembly with Brick
Cladding - Window Intersection

Head Jamb Sill
Thermal Performance
Clear Wall Clear Wall . \
Condition R-Value U-Value Linear Té?ﬁ'r“f'tt?"ce (¥)
ft>hr-°F / Btu Btu/ ft2-hr-°F W/m K)
(m°K /W) (W/m°K)
Wall Clear Field -
Typical Jamb 0.110 (0.191)
Typical Head R-22.6 (3.98) 0.044 (0.251) 0.143 (0.247)
Typical Sill 0.278 (0.481)

Typical Overall Window

0.160 (0.278)
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.3.11

Detail referenced from work done by Passive House Academy

Interior Insulated Steel Frame Wall Assembly with Brick
Cladding - Window Intersection Aligned with Insulation

Head Jamb Sill
Thermal Performance
Clear Wall Clear Wall . .
Condition R-Value U-Value Linear Té?l';/f]':‘f't‘;f"“e ()
ft>-hr-°F / Btu Btu/ ft*-hr-°F W/m K)
(m’K /W) (W/m?K)
Wall Clear Field -
Aligned Jamb 0.056 (0.097)
Aligned Head R-22.6 (3.98) 0.044 (0.251) 0.044 (0.077)
Aligned Sill 0.057 (0.098)

Aligned Overall Window

0.053 (0.092)
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. Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS
Detall 541 Wall Assembly — Conventional Curtain Wall Transition

Thermal Performance Indicators

1.0
I Assembly 1D R R-2.7 (0.47 RSI) +
.20 | (Nominal) R-Value D | exterior insulation
0.80— “ " U- -
Transmittance / U,, clear wa.II U-andR
| . ; value for:
D.70 Resistance without | U,, g = curtain wall glazing
Anomal R -
0.60 8 y " | w = steel stud assembly
0.20= | Transmittance / U, | U-and R-values for
..o | Resistance R | overall assembly
o.30 | Surface T 0 = exterior temperature
. Temperature Index’ : 1 = interior temperature
Incremental increase in
0.19 Linear " transmittance per linear
.00 Transmittance length of curtain wall
transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly — Curtain Wall Glazing
Exterior Rip R u Ucentre of o U
. W w centre of glazing g
nsulation 1D | fnroF /Bu | fhroF/Btu | Bt/ hr °F Btu/ft hr °F | Btutt hr °F
(RS) (m? K /W) (m* K/ W) (W/m? K) (W/m? K) (W/m? K)
R-7.5(1.32) | R-10.2(1.80) | R-10.0 (1.76) | 0.100 (0.57) 0.321 (1.82) 0.476 (2.7)

R-11.3(1.98) | R-13.9 (2.46) | R-13.7 (2.41) | 0.073 (0.41)

R-15(2.64) | R-17.7 (3.12) | R-17.4 (3.06) | 0.057 (0.33)

Curtain Wall Transition Linear Transmittance

Exterior R U

i Y
Inslgl?/t;?:; D1 f2hroF /Bt Btu/ft’ -hr -°F Btu/ft hr °F
(RS)) (m? K /W) (W/m? K) (W/m K)

R-7.5(1.32) | R4.0(0.70) | 0.250 (1.42) | 0.045 (0.079)

R-11.3(1.98) | R-4.3(0.75) | 0.234 (1.33) | 0.049 (0.084)

R-15(2.64) | R-4.4(0.78) | 0.225(1.28) | 0.051 (0.088)

Temperature Indices

R7.5 |R11.3| R15
Tin | 0.62 | 0.64 | 0.65 | Min T on sheathing, between studs

T2 | 0.81 | 0.86 | 0.89 | Max T on sheathing, along studs

Tz | 0.56 | 0.56 | 0.57 | Min T on frame, at edge of frame at glass
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D t I 5 4 2 Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
etal = . Drained EIFS Wall Assembly — Conventional Curtain Wall Transition

Thermal Performance Indicators
1.0
I Assembly 1D R R-14.2 (2.51 RSI) +
.20 | (Nominal) R-Value D | exterior insulation
0.80_ 13 ” - -
Transmittance / U, clear Wa,” U-and R
. ) 9 | value for:
u.70— | Resistance without | U, 9= curtain wall glazing
Anomal R -
0.60 8 y " | w = steel stud assembly
v.50 | Transmittance / U, | U-and R-values for
040 | Resistance R | overall assembly
0.0 | Surface T 0 = exterior temperature
. Temperature Index’ : 1 = interior temperature
Incremental increase in
0.0 Linear " transmittance per linear
.00 Transmittance length of curtain wall
transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly — Curtain Wall Glazing
Extgrior Rip Rw Uw Ucentre of glazing Ug
netoon 10| fnroF /B [ fheoF /Bl | Bt e F BWHC hr °F | B/ hr °F
(RS)) (m* K /W) (m” K/ W) (W/m* K) (W/m? K) (W/m? K)
R-7.5(1.32) | R-21.7 (3.83) | R-16.6 (2.93) | 0.060 (0.34) 0.321 (1.82) 0.476 (2.7)
R-15(2.64) | R-29.2 (5.15) | R-24.0 (4.23) | 0.042 (0.24)

Curtain Wall Transition Linear Transmittance

Exterior R U "
Ins;l:\a/t:?lr}; D fnroF / Btu Btu/ft” -hr -°F Btu/ft hr °F
(RS) (m? K /W) (W/m? K) (W/m K)

R-7.5(1.32) | R4.5(0.79) | 0.224 (1.27) | 0.043 (0.074)
R-15 (2.64) | R-4.7(0.83) | 0.211(1.20) | 0.039 (0.067)

Temperature Indices

R7.5 | R15
Tin | 0.40 | 0.57 | Min T on sheathing, between studs

T2 | 0.66 | 0.77 | Max T on sheathing, along studs

Tiz | 0.55 | 0.56 | Min T on frame, at edge of frame at glass
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.4.3

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly — Curtain Wall Transition

Thermal Performance Indicators

1.90 Assembly 1D R R-13.9 (2.46 RSI) +
. o | (Nominal) R-Value D | exterior insulation
. “clear wall” U- and R-value
0.0 Trar?sm|ttanc<la / Ug, for:
0.70— Resistance without s, = curtain wall glazin
' Anomaly Ry |97 9 9
o.coll w = steel stud assembly
. ,b | Transmittance / U, | Uand R-values for the
' Resistance R assembly
0,40+
Surface T 0 = exterior temperature
2308 | Temperature Index’ ' | 1 = interior temperature
0.20 Incremental increase in
- Linear W transmittance per linear
Transmittance length of curtain wall
0.00 transition

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

*Thermal image shown is for the Aerogel detail

Base Assembly — Curtain Wall Glazing

Extgrior Rip Rw Uw Ucentre of glass Ug

|n3§1|?/t|oln 1D ft2-hr-°F / Btu ftz.hg.oF / Btu Btu/ft2 -hr .OF BtU/ft2 '?r 'OF BtU/ft2 -hr 'OF
('Rg;;e (m? K /W) (m? K /W) (W/m? K) (W/m? K) (W/m? K)
R-15(2.64) | R-28.9 (5.09) | R-18.3(3.23) | 0.055 (0.31) 0.321 (1.82) 0.429 (2.44)
Curtain Wall Transition Linear Transmittance
) R U Y

Curtain Wall | f2hr°F /Btu | Btu/ft® -hr °F Btu/ft hr °F

Transition (mz K /W) (W/m2 K) (W/m K)
Conventional | R-3.8 (0.67) | 0.262 (1.49) 0.069 (0.12)

Aerogel R-3.8 (0.68) | 0.260 (1.48) 0.019 (0.03)

Temperature Indices

Conventional | Aerogel
Tit 0.32 0.33 Min T on glazing, along edge of glass
Ti2 0.77 0.77 Min T on sheathing, along Z-girts
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.4.4

Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c)
Wall Assembly with Horizontal Z-Girts (24" o.c.) Supporting Metal
Cladding — Conventional Curtain Wall Intersection

)

o—"

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Steel Stud Wall

I.DGI

0.90 B8
0.80—
0.70—
0,60 —
0.50 B
0,405+

0,307

Thermal Performance Indicators

Nominal thermal
resistance of two base

?ﬁgmg% I1?|-3Value I§1DW’ assemblies:
oW 1w = wall
cw = curtain wall
. UOWa
Transmittance / Roy, | clearwall” U-and R-
Resistance U value for the two base
without Anomaly oW | assemblies
ROCW
Transmittance / U, U- and R-values for
Resistance R overall assembly
Surface 0 = exterior temperature
Temperature T 1 = interi P
Index’ = interior temperature
Linear Incremgntal increa§e in
Y transmittance per linear

Transmittance

length of transition joint

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Base Assembly — Curtain Wall Spandrel

I Ei(t?rior1 D R1D ROW Uow R1Dcw2 Rocw Uocw
MR alte fehrF /Btu | fhr°F/Btu | Btu/ft hr °F fehr°F /Btu | fhr°F/Btu | Btw/ft hr°F
(RS) (m* K/ W) (m* K/ W) (W/m’ K) (m? K/ W) (m? K/ W) (Wim? K)
R-5 (0.88) R-19.2 (3.38) | R-13.4 (2.36) 0.075 (0.42) R-18.3 (3.22) R-4.4 (0.78) 0.226 (1.29)
R-15(2.64) | R-29.2 (5.14) | R-18.5(3.25) 0.054 (0.31)
R-25 (4.40) | R-39.2 (6.90) | R-22.1 (3.90) 0.045 (0.26)
Transition Joint Linear Transmittance
Exterior
. R u U
nsulation 10| fhr®F /Bty | Bttt hr °F | Btuft b oF
(RSI) (m2 K/W) (W/m2 K) (W/m K)
R-5 (0.88) R-6.5(1.14) | 0.154 (0.88) 0.088 (0.151)
R-15 (2.64) R-7.1 (1.25) | 0.140 (0.80) 0.088 (0.151)
R-25 (4.40) R-7.4 (1.30) | 0.135(0.77) 0.089 (0.155)
Temperature Indices
R5 R15 R25
T | 0.19 0.26 0.32 | Min T on sheathing, along girt between studs, close to curtain wall
Tiz 0.66 0.78 0.82 Max T on sheathing, at studs, between z girts, away from curtain wall
Tiz | 0.52 0.53 0.54 | Min T on air cavity behind curtain wall, at mullion panel

ASHRAE 1365-RP
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Appendix B - Catalogue Thermal Data Sheets
D t I 5 4 5 Exterior Insulated Concrete Wall and Steel Stud Assembly
elal L Supporting Metal Cladding— Curtain Wall Transition Intersection

A

Thermal Performance Indicators

Assembly 1D R R-1.9 (0.33 RSI) +
0.s0t | (Nominal) R-Value Dw | exterior insulation
080 “clear wall” U- and R-
Transmittance / Ug, | values for:
v.78= | Resistance without Uw, | g = curtain wall glazing
o.s0 | Anomaly R, | W = concrete wall and
steel stud assembly
0.50 8
Transmittance / U, U- and R-values for
U407 | Resistance R overall assembly
“*5 | Surface T | 0= exterior temperature
0.20 Temperature Index’ ' 1 = interior temperature
@) y | porementl norezee
0.0 Transmittance length of inside corner

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Exterior Insulated Concrete Wall Base Assembly — Curtain Wall Glazing

Wall Exterior
Insulation 1D ) RLDW ;. Rw Liw . Ucentrezofglasos L;g .
RV ft-hr-°F / Btu ft"hr-F / Btu Btu/ft* -hr -°F Btu/ft* -hr -°F Btu/ft* -hr -°F

-Value 2 2KIW 2 2 2

(RS)) (m*K /W) (m ) (W/m? K) (W/m? K) (W/m? K)
R-15 (2.64) R-16.9 (2.98) R-9.5 (1.67) 0.105 (0.60) 0.305 (1.73) 0.441 (2.51)
R-20 (3.52) R-21.9 (3.86) | R-10.9 (1.92) 0.092 (0.52)
R-25 (4.40) R-26.9 (4.74) | R-12.0 (2.11) 0.083 (0.47)

Corner Linear Transmittance
Wall Exterior
Insulation 1D 5 OR ZU o N o
R-Value ft*-hr-"F / Btu Btu/ft® -hr -°F Btu/ft -hr-"F
2K /W) (W/m? K) (W/m K)

(RSI) (m
R-15 (2.64) R-2.5(0.44) 0.396 (2.25) 0.140 (0.242)
R-20 (3.52) R-2.6 (0.45) 0.389 (2.21) 0.134 (0.232)
R-25 (4.40) R-2.6 (0.46) 0.383 (2.18) 0.127 (0.220)

Temperature Indices
R15 R20 R25

Tit 0.70 0.70 0.71 Min T on sheathing, along jamb
Ti2 0.83 0.85 0.86 | Max T on sheathing, between studs
Tis 0.65 0.65 0.65 | Min T on jamb, along glazing
Tia 0.65 0.65 0.65 | Min T on glazing, centre of glazing
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.4.6

Transition Intersection

Exterior Insulated Concrete Wall and Steel Stud Assembly
Supporting Metal Cladding with Cavity Insulation— Curtain Wall

OO

\oo/

Thermal Performance Indicators

1,00

Assembly 1D R R-1.9 (0.33 RSI) +
0.90f8 | (Nominal) R-Value Dw | exterior insulation
0,80 — “clear wall” U- and R-
- Transmittance / Ug, values for:

' Resistance without Uw, g = curtain wall glazing
0.0~ | Anomaly Ry w = concrete wall and
ol steel stud assembly
. .okl | Transmittance / U, U- and R-values for

' Resistance R overall assembly
0,305

Surface T 0 = exterior temperature
0.29 Temperature Index’ ' 1 = interior temperature
0.19 Linear {ncrem.?tntal incree\|§e in
0.00 Transmittance v ransmittance per finear

length of inside corner

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final
report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Exterior Insulated Concrete Wall

Base Assembly — Curtain Wall Glazing

Wall E.xterior Riow Rw Uw Ucentre of glazing Uy
D | fhrF /Bt | fEhrF /B | B hr O B/t hr °F | B/ hr °F
(RSI) (m* K/W) (m* K/W) (W/m* K) (W/m* K) (W/m* K)
R-15(2.64) | R-16.9 (2.98) R-9.5 (1.67) 0.105 (0.60) 0.305 (1.73) 0.441 (2.51)
R-20 (3.52) | R-21.9(3.86) | R-10.9 (1.92) 0.092 (0.52)
R-25 (4.40) | R-26.9 (4.74) | R-12.0 (2.11) 0.083 (0.47)
Corner Linear Transmittance
nedaton 1D | 2. R v, v
RValue fhrF /Btu | Btu/ft™ hr °F Btu/ft -hr-°F
(RSI) (m* K/W) (W/m* K) (W/m K)
R-15 (2.64) R-2.3 (0.40) 0.438 (2.49) 0.234 (0.404)
R-20 (3.52) R-2.4 (0.42) 0.421 (2.39) 0.204 (0.353)
R-25 (4.40) R-2.5(0.44) 0.403 (2.29) 0.171 (0.296)
Temperature Indices
R15 | R20 | R25
Ti1 | 0.49 | 0.53 | 0.59 | Min T on sheathing, between studs
Tz | 0.74 | 0.77 | 0.81 | Max T on sheathing, beside concrete wall
Tiz | 0.62 | 0.63 | 0.63 | Min T on jamb, along glazing
Tis | 0.62 | 0.63 | 0.63 | Min T on centre of glazing
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.5.1

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS
Wall Assembly — Concrete Parapet & Slab Intersection

Thermal Performance Indicators

1,60
B | Assembly 1D R | R27(0.47 RSN+
228 | (Nominal) R-Value | ™" | exterior insulation
0.80— ) U., | “clear field” U- and R-
Transmittance / R values for:
77 | Resistance without | | "= roof
o.e0— | Anomaly R‘”’ w = wall
W
>=8 | Transmittance / U, | U-and R-values for
a.20~ | Resistance R | overall assembly
0.3 | Surface 0 = exterior temperature
Temperature Ti 1 = interior t ¢
2208 | |ndex’ = interior temperature
20 Y Incremental increase in
0,00 Tlrnaiasrmittance Y | transmittance per linear
length of parapet

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Base Assembly - Roof

Temperature Indices

Exterior Riow Ry Uy Roof Insulation R U,
Insulation 1D | g2 pop /gy | #2hroF /Btu | Btu/f -hr °F 1D #hrF/Btu | Btuft hr°F
R-Value 2 2 2 R-Value 2 2
(RSI) (m*K/W) (m* K/ W) (W/m* K) (RSI) (m* K/W) (W/m* K)
R-7.5(1.32) | R-10.2 (1.80) | R-10.0 (1.76) 0.100 (0.57) R-20 (3.52) R-21.9 (3.86) 0.046 (0.26)
R-11.3 (1.98) | R-13.9 (2.46) | R-13.7 (2.41) 0.073 (0.41)
R-15 (2.64) R-17.7 (3.12) | R-17.4 (3.06) 0.057 (0.33)
Parapet Linear Transmittance
Insirgzggr1D 2 oR 2U o v 0
R-Value ft -hzr- F /Btu Btu/ft -Qr- F Btu/ft hr °F
(RSI) (m” K/ W) (Wim* K) (Wim K)
R-7.5(1.32) R-6.5 (1.14) 0.155 (0.88) 0.295 (0.511)
R-11.3(1.98) | R-7.5(1.31) 0.134 (0.76) 0.273 (0.472)
R-15 (2.64) R-8.1 (1.43) 0.123 (0.70) 0.263 (0.456)

R7.5 | R11.3 | R15
Tit 0.71 0.74 0.76 | Min T on sheathing, at roof slab
T | 0.82 | 0.87 | 0.89 | Max T on sheathing, along steel studs away from slab
Tiz | 0.77 | 0.79 | 0.81 | Min T on concrete ceiling, at drywall intersection, exposed to interior air
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Detail 5.5.2

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS
Wall Assembly — Insulated Concrete Parapet & Slab Intersection

@)

Thermal Performance Indicators

1.0
I Assembly 1D R R-2.7 (0.47 RSI) +
0.9 8 | (Nominal) R-Value P | exterior insulation
0.80— Transmittance / U, | “clear field” U- and R-
R,, | values for:
71" | Resistance without | | "= roof
o.e0— | Anomaly W _
R, | Ww=wall
>= 5 | Transmittance / U, | U-and R-values for
o.40 | Resistance R | overall assembly
o3 | Surface T 0 = exterior temperature
o200 | Temperature Index’ ' | 1 = interior temperature
- Li Incremental increase in
inear 0] transmittance per linear
0,00 Transmittance
length of parapet

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Base Assembly - Roof

Exterior Ripw Ry Uw Roof Insulation R U,
Insulation 1D | ¢q2.peop gty | #2hroF /Btu | Btu/ft -hr °F 1D 2 hr°F /Btu | Btu/f hr °F
R-Value 2 2 2 R-Value 2 2
(RSI) (m*K/W) (m*K/W) (W/m* K) (RS (m°K/W) (W/m* K)
R-7.5(1.32) | R-10.2(1.80) | R-10.0 (1.76) 0.100 (0.57) R-20 (3.52) R-21.9 (3.86) 0.046 (0.26)
R-11.3 (1.98) | R-13.9 (2.46) | R-13.7 (2.41) 0.073 (0.41)
R-15 (2.64) R-17.7 (3.12) | R-17.4 (3.06) 0.057 (0.33)
Parapet Linear Transmittance
|nSIlEJi(at:22r1 D 2 5 2U o v 0
R-Value ft -hg- F/Btu Btu/ft -?r- F Btu/ft hr °F
(RSI) (m“ K/ W) (W/m* K) (W/m K)
R-7.5(1.32) R-7.1 (1.24) 0.141 (0.80) | 0.220 (0.380)
R-11.3(1.98) | R-8.7 (1.53) 0.115(0.66) | 0.168 (0.291)
R-15 (2.64) R-10.0 (1.76) | 0.100 (0.57) | 0.138 (0.238)
Temperature Indices
R7.5 | R11.3 | R15
Tiw | 0.75 | 0.81 0.84 | Min T on sheathing, along roof slab
T2 | 0.82 | 0.87 | 0.89 | Max T on sheathing, along steel studs away from slab
Tiz | 0.81 0.85 | 0.87 | Min T on concrete ceiling, at drywall intersection, exposed to interior air
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Detail 5.5.3

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Drained EIFS Wall Assembly — Concrete Parapet & Slab Intersection

Thermal Performance Indicators

1.0
I Assembly 1D R R-14.2 (2.51 RSI) +
0.9 8 | (Nominal) R-Value P | exterior insulation
0.80— Transmittance / U, | “clear field” U- and R-
R,, | values for:
71" | Resistance without | | "= roof
o.e0— | Anomaly W _
R, | Ww=wall
>= 5 | Transmittance / U, | U-and R-values for
o.40 | Resistance R | overall assembly
0.30+ | Surface T 0 = exterior temperature
o200 | Temperature Index’ ' | 1 = interior temperature
- Li Incremental increase in
inear 0] transmittance per linear
0,00 Transmittance
length of parapet

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly - Roof

Exterior Riow Ry Uw Roof Insulation R U,
Insulation 1D | g2 hop /gty | #2hroF/Btu | Btu/ft -hr °F 1D 2 hr°F /Btu | Btu/f hr °F
R-Value 2 2 2 R-Value 2 2
(RSI) (m*K/W) (m*K/W) (W/m* K) (RS (m°K/W) (W/m* K)
R-7.5(1.32) | R-21.7 (3.83) | R-16.6 (2.93) 0.060 (0.34) R-20 (3.52) R-21.9 (3.86) 0.046 (0.26)
R-15(2.64) | R-29.2 (5.15) R-24 (4.23) 0.042 (0.24)
Parapet Linear Transmittance
Insllzjratﬁgﬁr'l D 2 B 2U o v 0
R-Value ft -hg- F /Btu Btu/ft -Qr- F Btu/ft hr °F
RSI) (m* K/ W) (Wim? K) (W/m K)
R-7.5(1.32) | R-7.7 (1.35) 0.130 (0.74) 0.297 (0.514)
R-15 (2.64) R-8.9 (1.57) 0.112 (0.64) 0.260 (0.451)
Temperature Indices
R7.5 | R15
Tiq 0.41 | 0.58 | Min T on sheathing, between studs
T | 0.68 | 0.77 | Max T on sheathing, along steel studs
Tiz | 0.75 | 0.78 | Min T on concrete ceiling, at drywall intersection, exposed to interior air
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D t 'I 5 5 4 Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
etai S Drained EIFS Wall Assembly — Insulated Concrete Parapet & Slab
Intersection

Thermal Performance Indicators

Assembly 1D R R-14.2 (2.51 RSI) +
0-208 | (Nominal) R-Value P | exterior insulation
.80 _ Uor, | “clear field” U- and R-

Transmittance / R., | values for:

U7 | Resistance without

u r = roof
0.0 | Anomaly oW

R, w = wall

*°8 | Transmittance / U, | U-and R-values for
o.40— | Resistance R | overall assembly

©.300 | Surface
1
0.0 Temperature Index

0 = exterior temperature
1 = interior temperature

Incremental increase in
0] transmittance per linear
length of parapet

Linear
.00 Transmittance

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly - Roof
Exterior Riow Ry Uy Roof Insulation R U,
Insulation 1D | g2 op /gty | f2hroF /Bty | Btu/ft hr °F 1D fhr°F/Btu | Btuft? -hr °F
R-value 2K /W 2K /W 2 R-Value 2K /W W/m? K
(RSI) (m ) (m ) (W/m" K) (RSI) (m ) (W/m* K)
R-7.5(1.32) | R-21.7 (3.83) | R-16.6 (2.93) | 0.060 (0.34) R-20 (3.52) | R-21.9(3.86) | 0.046 (0.26)
R-15 (2.64) | R-29.2 (5.15) | R-24 (4.23) | 0.042(0.24)

Parapet Linear Transmittance

Exterior
Insulation 1D 2 R 2U v o
R.Value ft -h£-°F/Btu Btu/ft -?r °F Btu/ft hr °F

R-7.5(1.32) | R-8.5(1.50) | 0.118(0.67) | 0.225 (0.390)
R-15 (2.64) | R-10.1(1.78) | 0.099 (0.56) | 0.186 (0.323)

Temperature Indices

R7.5 | R15
Tin | 0.41 | 0.51 | Min T on sheathing, between studs
T2 | 0.72 | 0.78 | Max T on sheathing, along steel studs

Tiz | 0.75 | 0.84 | Min T on concrete ceiling, at drywall intersection, exposed to interior air
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Detail 5.5.5

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" O.C.) Wall
Assembly with Horizontal Z-Girts (24" O.C.) Supporting Metal
Cladding — Concrete Parapet & Slab Intersection

Thermal Performance Indicators

"“ml Assembly 1D R R-3.2 (0.56 RSI) +
o.00 | (Nominal) R-Value P | exterior insulation
0.0l “clear field” U- and R-
U values for two base
0.70—| Transmittance / R, | assemblies:
. . | Resistance without U " | r = insulated roof
Anomaly RW, w = steel stud wall
.50 W | assembly with horizontal
_— z girts
vl Transmittance / U R U- and R-values for
' Resistance ' overall assembly
** B Surface T 0 = exterior temperature
o.108| Temperature Index’ : 1 = interior temperature
0.00 Linear Incremental increase in
Transmittance Y | transmittance per linear
length of parapet

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly - Roof

Base Assembly — Wall

Wall Exterior Roof Insulation
Insulation 1D 2 R1oDW 2 Row Léw o 1D 2 5’ szr o
R-Value ft -hzr- F / Btu ft -hzr- F / Btu Btu/ft éhr- F R-Value ft h2r F /Btu Btu/ft éhr- F
(RSI) (m°K/W) (m°K/W) (W/m* K) (RSI) (m° K/ W) (W/m* K)
R-5 (0.88) R-8.2 (1.44) R-6.8 (1.21) 0.146 (0.83) R-20 (3.52) R-21.9 (3.86) 0.046 (0.26)
R-10 (1.76) R-13.2 (2.32) R-9.4 (1.66) 0.106 (0.60)
R-15 (2.64) R-18.2 (3.20) | R-11.3 (1.99) 0.088 (0.50)
R-20 (3.52) R-23.2 (4.08) | R-13.1 (2.31) 0.076 (0.43)
R-25 (4.40) R-28.2 (4.96) | R-14.5 (2.56) 0.069 (0.39)
Parapet Linear Transmittance

IWaIII Et'xteri10[; R U W

R Vale f>hrF /Btu | Btu/ft’hr °F | Btu/ft hr °F
RS) (m* K /W) (W/m? K) (W/m K)
R-5 (0.88) R-8.0 (1.40) 0.125 (0.71) ] 0.313 (0.541)
R-10 (1.76) R-9.5 (1.67) 0.105 (0.60) | 0.284 (0.491)
R-15 (2.64) R-10.4 (1.83) 0.096 (0.55) | 0.271 (0.468)
R-20 (3.52) R-11.0 (1.94) 0.091 (0.52) | 0.266 (0.460)
R-25 (4.40) R-11.5 (2.02) 0.087 (0.49) | 0.261 (0.452)
Temperature Indices
R5 R10 | R15 | R20 | R25

T | 062 | 0.68 | 0.71 | 0.73 | 0.75 | Min T on sheathing, along girt between studs, close to ceiling

T | 0.75 | 0.83 | 0.86 | 0.88 | 0.90 | Max T on sheathing, at studs, away from ceiling

Tz | 0.74 | 0.77 | 0.79 | 0.80 | 0.80 | Min T on ceiling, at gypsum and studs

ASHRAE 1365-RP
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Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Concrete Parapet and Slab Intersection

Detail 5.5.6

Thermal Performance Indicators

ho0 Assembly 1D R R-14.4 (2.54 RSI) +
o.aof | (Nominal) R-Value P | exterior insulation
0.0l “clear field” U- and R-
. U,, | values for:
0.70— | Transmittance / R r = insulated roof
Resistance without "
|| Uw, | w = steel stud wall
0.80 Anomaly . .
Rw | assembly with horizontal
o508 z girts
\@ o.40+ | Transmittance / U, | U- and R-values for
5. | Resistance R | overall assembly
0.20 Surface T 0 = exterior temperature
Temperature Index’ " | 1 = interior temperature
0,10
. Incremental increase in
Linear . :
0,00
Transmittance 0] transmittance per linear
length of parapet

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — External Insulated Steel Stud Wall Base Assembly — Roof

Exterior Roof Insulation
Insulation 1D 2, Riow 2, R D 1D 2, R o
R.Value ft -h2r-°F / Btu ft -h£-°F / Btu Btu/ft -Qr °F R-Value ft -h2r-°F / Btu Btu/ft -glr °F
RS) (m?K /W) (m?K /W) (W/m? K) (RS) (M2 K /W) (W/m? K)
R-10 (1.76) | R-24.4 (4.30) | R-16.1 (2.83) | 0.062 (0.35) R-20 (3.52) R-21.9(3.86) | 0.046 (0.26)
R-15(2.64) | R-29.4 (5.18) | R-18.5(3.26) | 0.054 (0.31)
Parapet Linear Transmittance
| E?t?rior“:) R U m
R Vale f*hrF /Btu | Btuft’ hr °F |  Btu/ft -hr°F
(RS) (m? K /W) (W/m? K) (W/m K)
R-10 (1.76) | R-7.9(1.39) | 0.127 (0.72) | 0.448 (0.776)
R-15(2.64) | R-8.2(1.44) | 0.122(0.70) | 0.444 (0.768)

Temperature Indices

R10 R15
Tin 0.30 0.34 | Min T on sheathing, along girt between studs away from ceiling
T2 0.62 0.65 | Max T on sheathing, at studs, between girts
Tia 0.51 0.55 | Min T on ceiling, at exterior gypsum between studs
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D t I 5 5 7 Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
elal "I Wall Assembly with Vertical Z Girts (16” o.c.) Supporting Stucco
Cladding —Concrete Parapet & Slab Intersection

Thermal Performance Indicators

Assembly 1D R R-14.4 (2.54 RSI) +
220 | (Nominal) R-Value P 1 exterior insulation
0.80 59 “clear field” U- and R-
0.708 U values for two base
Transmittance / Rn assemblies:
v.8a = | Resistance without U i r = insulated roof
5.0 | Anomaly RW’ w = steel stud wall
" | assembly with horizontal z
0,40 girts
o.30¢8 | Transmittance / U, U- and R-values for overall
o2 Resistance R assembly
.10 Surface T 0 = exterior temperature
5 o0 Temperature Index’ ' 1 = interior temperature
. Incremental increase in
Linear . .
. g transmittance per linear
Transmittance
length of parapet

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final
report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly — Roof
Iwalll Et.xteri10[; Ribw Rw Uw Roof Insulation R, U,
”S; f/;TSe f2hr°F /Btu | f2hr°F/Btu | Btu/ft? -hr °F . \1/aDIue 2 hr °F / Btu Btu/ft? -hr °F
- 2 2 2 - 2 2
(RS)) (m? K / W) (m? K /W) (W/m? K) (RS)) (m? K /W) (W/m? K)
R-10 (1.76) | R-24.5(4.31) | R-13.0 (2.29) 0.077 (0.44) R-20 (3.52) R-21.9 (3.86) 0.046 (0.26)
R-15(2.64) | R-29.5(5.20) | R-14.1(2.49) | 0.071 (0.40)

Parapet Linear Transmittance
Wall Exterior

Insulation 1D R U v
R Valte ft>hr-°F / Btu Btu/ft? -hr -°F Btu/ft -hr-°F
(RS) (m? K /W) (W/m? K) (W/m K)

R-10 (1.76) | R-7.8(1.37) | 0.129 (0.73) | 0.454 (0.785)
R-15 (2.64) | R-8.1(1.42) | 0.124 (0.70) | 0.445 (0.770)

Temperature Indices
R10 | R15
Ti1 | 0.39 | 0.44 | Min T on sheathing, along studs, away from ceiling
T2 | 0.55 | 0.56 | Max T on sheathing, along track, behind braces
Tiz | 0.64 | 0.65 | Min T on ceiling, at gypsum and studs
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Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Intermittent Vertical Z Girts (16” o.c.)
Supporting Metal Cladding —Concrete Roof Deck at Continuous
Concrete Parapet

Detail 5.5.8

1,00

Thermal Performance Indicators

v.o0 | Assembly 1D Rio R-14.4 (2.54 RSI) +
seo | (Nominal) R-Value exterior insulation
“clear field” U- and R-
o0 U, | values for two base
o.en | Transmittance / R assemblies:
Resistance without " r = insulated roof
>598 | Anomaly Uw. | w = steel stud wall
0.500 Rw | assembly with horizontal
z girts
o Transmittance / U, U and R-values for the
0.24 Resistance R overall assembly
0.0 Surface T 0 = exterior temperature
0.00 Temperature Index' ' 1 = interior temperature
Linear Incremgntal increa§e in
Transmittance 0] transmittance per linear
length of parapet

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Base Assembly - Roof

Wall Exterior

Roof Exterior

Insulation 1D Rip Ru D Insulation 1D Ru S
MR alto fhrF /Bty [ fEhrF /B | Bt hr F MR alte ft-hrF / Bu Bu/ft” -hr °F
(RSI) (m* K/W) (m* K/ W) (W/m*® K) (RSI) (m* K/ W) (W/m*® K)
R-15(2.64) | R-29.4 (5.18) | R-18.9 (3.33) 0.053 (0.30) R-20 (3.52) R-21.9 (3.86) 0.046 (0.26)
Parapet Linear Transmittance
Wall Exterior
: R U U]
nsulation 1D 1 #hrF /Bty | B hr°F | BtufthrF
(m? K /W) (W/m? K) (W/m K)
(RSI)
R-15 (2.64) R-9.6 (1.69) 0.104 (0.59) 0.396 (0.686)
Temperature Indices
Ti1 0.52 Min T on sheathing away from roof slab, at clip
Ti2 0.72 Max T on sheathing away from roof slab, between clips at stud
Tis 0.69 Min T on roof slab exposed to interior air, at gypsum between studs
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Detail 5.5.9

@

Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c)
Wall Assembly with Horizontal Z-Girts (24" o.c.) Supporting Metal
Cladding — Steel Roof Deck with Open Web Steel Joist & Parapet

Intersection

[ els]

0,908

0.80—

0.70—

0.8

0,505

0,405

0,300

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Wall

Thermal Performance Indicators

Assembly 1D R R-14.2 (2.50 RSI) +
(Nominal) R-Value Bw | exterior insulation
“clear field” U- and R-

. U,, | values for:
Transmittance / R - insulated roof
Resistance without n | I'= Insulated roo
Anomaly Uw, | w = steel stud wall

Rw | assembly with horizontal

z girts

Transmittance /
Resistance

U, | U and R-values for the
R | overall assembly

Surface
Temperature Index’

0 = exterior temperature
1 = interior temperature

Linear
Transmittance

Incremental increase in
U | transmittance per linear
length of parapet

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Base Assembly - Roof

Wall Exterior Roof Exterior
Insulation 1D Rio Rw Qw Insulation 1D R Gr

RValue fhr®F/Btu [ f*hr°F/Btu | Btuft’ hr°F RValue fhr®F /Btu | Bu/ft’ hr °F

(RSI) (m° K/ W) (m”K/W) (W/m* K) (RSI) (m° K/ W) (W/m* K)

R-5 (0.88) R-19.2 (3.38) | R-13.40 (2.36) | 0.075 (0.42) R-20 (3.52) R-21.9 (3.86) 0.046 (0.26)
R-10 (1.76) | R-24.2 (4.26) | R-16.28 (2.87) | 0.061 (0.35)

R-15(2.64) | R-29.2 (5.14) | R-18.49 (3.25) | 0.054 (0.31)

R-20 (3.52) | R-34.2 (6.02) | R-20.50 (3.61) | 0.049 (0.28)

R-25 (4.40) | R-39.2 (6.90) | R-22.14 (3.90) | 0.045 (0.26)

Parapet Linear Transmittance
insuation 1D R u y
= Vale ft*hr°F /Btu | Btu/ft’ -hr °F |  Btu/ft hr °F
(RSI) (m? K /W) (W/m? K) (W/m K)

R-5 (0.88) R-9.8 (1.73) | 0.102 (0.58) | 0.289 (0.500)

R-10 (1.76) | R-11.7 (2.05) | 0.086 (0.49) | 0.227 (0.393)

R-15(2.64) | R-12.8 (2.26) | 0.078 (0.44) | 0.201 (0.348)

R-20 (3.52) | R-13.7(2.41) | 0.073 (0.41) | 0.187 (0.324)

R-25 (4.40) | R-14.5(2.54) | 0.069 (0.39) | 0.176 (0.304)

Temperature Indices
R5 | R10 | R15 | R20 | R25

Tin | 0.27 | 0.35 | 0.41 | 0.45 | 0.48 | Min T on sheathing, along studs between girts
Tiz | 0.80 | 0.84 | 0.96 | 0.96 | 0.97 | Min T on interior surfaces, at sheathing, away from joist

ASHRAE 1365-RP
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. Vertical Insulated Metal Panel - Steel Roof Deck with Open Web
Detall 551 O Steel Joist & Parapet Intersection

Thermal Performance Indicators

"DGI Assembly 1D R R-2.2 (0.39 RSI) +
o.o00 | (Nominal) R-Value D | exterior insulation
“clear field” U- and R-
0.80—
Transmittance / U,, | values for.
"R Resistance without R | T =_|nsulated roof
Uw, | w = steel stud wall

0.0~ | anomalies

Rw | assembly with horizontal
0.s0f z girts
o.401 | Transmittance / U, | Uand R-values for the
5.5 | Resistance R | overall assembly
0.20 Surface 0 = exterior temperature
; T T

- Temperature Index 1 = interior temperature
0,60 Incremental increase in

Linear Transmittance W transmittance per length

of parapet

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly - Roof
Insulat$g Panel Rip Ry Uy ::\r’](;(lj]l‘alfixotr?r;c[))r R U,
R.Value fhroF /Btu | f>hr°F /Btu | Btuft’ -hr °F = Value ft*hr-°F / Btu Btu/ft” -hr °F
(RS (m? K /W) (m? K /W) (W/m? K) (RS) (m? K /W) (W/m? K)
R-21.0 (3.70) | R-23.2(4.09) | R-21.4 (3.80) | 0.047 (0.27) R-20 (3.52) R-21.9 (3.86) 0.046 (0.26)

Parapet Transmittance

Insulated Panel

1D ) R 2o v
R-Value ft“-hr-°F / Btu Btu/ft” -hr -°F Btu/ft -hr -°F
(RS (m? K /W) (W/m? K) (W/m K)

R-21.0 (3.70) | R-9.5(1.68) | 0.105(0.60) | 0.283 (0.489)

Temperature Indices

Tin | 0.71 | Min T on interior panel face, at bolts, underneath support girt and semi-rigid insulation

Ti2 | 0.91 | Max T on interior panel face, away from roof and joints

Tiz | 0.84 | Min T on interior surfaces, at roof and joist

B.5.80



Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

. Horizontal Insulated Metal Panel - Steel Roof Deck with Open Web
Detall 551 1 Steel Joist & Parapet Intersection

Thermal Performance Indicators

"“Gl Assembly 1D R-2.2 (0.39 RSI) +

o.20 8 | (Nominal) R-Value Riow | exterior insulation
0.80— i
“clear field” U- and R-
0.70— .
Transmittance / gf’ v:a_lges for:
0.50 | Resistance without » | = insulated roof
Uw, | w = steel stud wall

Anomaly

e | Rw | assembly with horizontal

0.0 z girts

u.o | Transmittance / U, U and R-values for the

o2 Resistance R overall assembly

0.10 Surface T 0 = exterior temperature
I

Temperature Index’ 1 = interior temperature

Incremental increase in
U transmittance per length
of parapet

Linear
Transmittance

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly - Roof
Insulated Roof Exterior
R1D Rw Uw : Rr Ur
F;f_’\‘/ea'h]g fEheoF /By | fheF /Bty | Bt he o '”S;f/tgﬂ; D fhrF / Bty B/t hr °F
RS) (m? K /W) (m? K /W) (W/m? K) RS (m? K /W) (W/m? K)
R-21.0 (3.70) | R-23.2 (4.09) | R-19.5(3.43) 0.052 (0.29) R-20 (3.52) R-21.9 (3.86) 0.046 (0.26)

Parapet Transmittance

Insulated
R u )
EQ/?IJE ft*-hr-°F / Btu Btu/ft® -hr -°F Btu/ft -hr -°F
(RS) (m? K /W) (W/m? K) (Wim K)

R-21.0 (3.70) | R-11.6 (2.04) | 0.087 (0.49) | 0.237 (0.410)

Temperature Indices

Ti1 | 0.52 | Min T on interior panel face, at bolts and slab

Ti2 | 0.95 | Max T on interior panel face, at I-Beam

Tiz | 0.87 | Min T on interior surfaces, on corrugated roof, near wall

B.5.81



Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

. Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Detall 551 2 Wall Assembly with Intermittent Vertical Z Girts (16” o.c.)
Supporting Metal Cladding —Concrete Roof Deck at Isokorb AXT1
Thermally Broken Concrete Parapet

J.OOI

o.aa | Assembly 1D

Thermal Performance Indicators

R-14.3 (2.52 RSI) +

o e | (Nominal) R-Value Riow | exterior insulation
“clear field” U- and R-
0.70— :
Transmittance / gr’ Va_lges flo:. oot
28 | Resistance without r r —_lnsu ated roo
s.s0t | Anomaly Uw, | w = steel stud wall

Py
=

assembly with horizontal

\_@ 0,40 z girts
Transmittance / U, U and R-values for the

0. 3088

Resistance R overall assembly
0.za
Surface T 0 = exterior temperature
0.10 Temperature Index’ ' | 1 = interior t t
p interior temperature
0.00 Incremental increase in

Linear

Transmittance U] transmittance per linear

length of parapet

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly - Roof
IWaIII Et'xteri10[; Ribw Ry Uy :?oo{ Iixter;oDr R U
R Valo hrF /Bty [ f*heoF /Bt [ Bt hr °F R Valte ft-hrF / Bu Btu/ft’ -hr °F
(RSI) (m? K /W) (m? K /W) (W/m? K) (RSI) (m? K /W) (W/m? K)
R-15(2.64) | R-29.3 (5.16) | R-18.9(3.33) | 0.053 (0.30) R-20 (3.52) R-21.9 (3.86) 0.046 (0.26)

Parapet Linear Transmittance

Wall Exterior

Insulation 1D f2h OIT:/Bt Bt /ftZUh oF Y o
R-Value . 5 u u -2r- Btu/ft hr °F
(RSI) (m*K/W) (W/m* K) (W/m K)

R-15 (2.64) | R-17.4 (3.06) | 0.058 (0.33) | 0.058 (0.100)

Temperature Indices

Ti1 0.52 Min T on sheathing away from roof slab, at clip
Tio 0.72 Max T on sheathing away from roof slab, between clips at stud
Tis 0.90 Min T on roof slab exposed to interior air, at gypsum between studs

B.5.82



Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Drained EIFS
Wall Assembly — Corner Intersection

Detail 5.6.1

Thermal Performance Indicators

1.0
I Assembly 1D R R-2.7 (0.47 RSI) +
.20 | (Nominal) R-Value | P | exterior insulation
€= | Transmittance / « »
0.0 | Resistance without LFJ{"’ clear wall” U- and R-
Anomaly o | value, without corner
D.60
Transmittance / U, | U and R-values for the
L= | Resistance R | overall assembly
0497 | Surface T | 0 = exterior temperature
v.30 5 | Temperature Index’ ' | 1 = interior temperature
n.20 Linear Incremental increase in
o1 Transmittance Y | transmittance per linear
' length of corner
Q.00

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Inslfji(atlzggr1D 2 Rio 2 Ro 90 2 oR 2U v )
R-Value ft -h£~°F / Btu ft -h£~°F / Btu Btu/ft ~£1r “°F ft -hg- F/Btu Btu/ft -?r °F Btu/ft hr °F
(RSI) (m* K/W) (m° K/ W) (W/m” K) (m* K/W) (W/m~ K) (W/m K)
R-7.5(1.32) | R-10.2(1.80) | R-10.0 (1.76) 0.100 (0.57) R-8.7 (1.53) | 0.120 (0.65) | 0.060 (0.105)
R-11.3(1.98) | R-13.9 (2.46) | R-13.7 (2.41) 0.073 (0.41) R-11.7 (2.05) | 0.090 (0.49) | 0.051 (0.088)
R-15 (2.64) R-17.7 (3.12) | R-17.4 (3.06) 0.057 (0.33) R-14.6 (2.57) | 0.070 (0.39) | 0.044 (0.076)
Temperature Indices
R7.5 | R11.3 | R15
Tit 0.64 0.71 0.76 | Min T on sheathing, between studs
Tz | 0.81 0.86 | 0.89 | Max T on sheathing, along studs away from corner
Tiz | 0.83 0.87 | 0.90 | Min T on drywall, at corner

B.5.83



Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detai

| 5.6.2

@

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Drained EIFS Wall Assembly — Corner Intersection

Thermal Performance Indicators

1,00

Assembly 1D R R-14.2 (2.51 RSI) +
o208 | (Nominal) R-Value | P | exterior insulation
¢8| Transmittance / « »
570 | Resistance without LFJ{"’ clear wall” U- and R-
Anomaly o | value, without corner
0,80
Transmittance / U, | U and R-values for the
P52 | Resistance R | overall assembly
>40% | Surface T | 0 = exterior temperature
0.3 5 | Temperature Index’ ' | 1 = interior temperature
0.20 Linear Incremental increase in
- Transmittance Y | transmittance per linear
' length of corner
0,00

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Insltzjl):ﬁzr?r1D Rio Ro Yo 2 oR V v
R Vale f*hr°F /Btu | f*hr°F/Btu | Btu/ft’ -hr °F fthr°F /Btu | Btu/ft’ hr°F | Btufft hr °F
(RS) (m? K /W) (m? K /W) (W/m? K) (m*K /W) (W/m? K) (W/m K)
R-7.5(1.32) | R-21.7 (3.83) | R-16.6 (2.93) | 0.060(0.34) | R-14.3(2.52) | 0.07 (0.40) | 0.039 (0.067)
R-15(2.64) | R-29.2 (5.15) | R-24.0 (4.23) | 0.042(0.24) | R-20.2(3.56) | 0.05(0.28) | 0.031 (0.054)

Temperature Indices

R7.5 | R15
Tir | 0.39 | 0.56 | Min T on sheathing, between studs
Tiz | 0.66 | 0.77 | Max T on sheathing, along studs away from corner
Tiz | 0.75 | 0.81 | Min T on drywall, at corner

B.5.84




Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.6.3

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" O.C.) Wall
Assembly with Horizontal Z-Girts (24" O.C.) Supporting Metal
Cladding — Corner Intersection

0.90 B8

08—

070 —

0.edr

0L50 5

040

0. 305

Thermal Performance Indicators

Assembly 1D R R-3.2 (0.56 RSI) +
(Nominal) R-Value D | exterior insulation
Transmittance / « »
Resistance without | oo | ‘clear wall” U-and R-
Anomaly R. | value, without corner
Transmittance / U, | U and R-values for the
Resistance R | overall assembly
Surface T 0 = exterior temperature
Temperature Index’ : 1 = interior temperature
Linear Incremental increase in
Transmittance Y | transmittance per linear
length of corner

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Exterior

Insulation 1D 2, RID 2, Re P . 2 o 2U 0 v,
R-Value ft -hzr- F /Btu ft -h2r- F /Btu Btu/ft -Qr- F ft -h2r- F /Btu Btu/ft -?r- F Btu/ft hr °F
RS) (M? K /W) (M* K /W) (W/m? K) (M? K /W) (W/m? K) (W/m K)
R-5 (0.88) R-8.2 (1.44) R-6.8 (1.21) 0.146 (0.83) R-5.9 (1.04) 0.169 (0.96) 0.092 (0.160)
R-10 (1.76) | R-13.2(2.32) R-9.4 (1.66) 0.106 (0.60) R-7.7 (1.36) 0.129 (0.73) 0.091 (0.158)
R-15(2.64) | R-18.2(3.20) | R-11.3(1.99) | 0.088 (0.50) R-9.0 (1.59) 0.111 (0.63) 0.089 (0.154)
R-20(3.52) | R-23.2(4.08) | R-13.1(2.31) | 0.076(0.43) | R-10.1 (1.77) 0.099 (0.56) 0.092 (0.160)
R-25(4.40) | R-28.2(4.96) | R-14.5(2.56) | 0.069 (0.39) | R-10.9 (1.92) 0.091 (0.52) 0.091 (0.158)

Temperature Indices

R5 | R10 | R15 | R20 | R25
Ti1 | 0.36 | 0.42 | 0.45 | 0.48 | 0.50 | Min T on sheathing, along studs at girts and corner intersection
Tiz | 0.76 | 0.83 | 0.87 | 0.89 | 0.90 | Max T on sheathing, at steel studs, between girts, away from corner

ASHRAE 1365-RP
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Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.6.4

Cladding — Corner Intersection, Alternative Framing

Exterior Insulated 3 5/8” x 1 5/8" Steel Stud (16" O.C.) Wall
Assembly with Horizontal Z-Girts (24" O.C.) Supporting Metal

. Thermal Performance Indicators
n.ooft | Assembly 1D R R-3.2 (0.56 RSI) +
. (Nominal) R-Value D | exterior insulation

Transmittance / « »

078 | Resistance without Lé"’ cI:aar W?tIL U; and R-
ool | Anomaly o | value, without corner
o.s0f | Transmittance / U, | U and R-values for the
o1l Resistance R | overall assembly

Surface 0 = exterior temperature
0,307 ] T; . .

Temperature Index 1 = interior temperature
oree Linear Incremental increase in
.10 Transmittance g transmittance per linear

length of corner

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

| Ei(t?riorﬂ:) Rio Re Us ) R U "
"ReValue ft*-hr-°F / Btu fthr°F /Btu | Btu/ft® -hr °F ft>hr-°F / Btu Btu/ft” -hr -°F Btu/ft hr °F
(RS) (m* K /W) (m*K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-5 (0.88) R-8.2 (1.44) R-6.9 (1.21) 0.146 (0.83) R-5.9 (1.05) 0.168 (0.96) 0.089 (0.153)
R-10 (1.76) R-13.2 (2.32) R-9.4 (1.66) 0.106 (0.60) R-7.8 (1.37) 0.128 (0.73) 0.087 (0.152)
R-15 (2.64) R-18.2 (3.20) R-11.3 (1.99) 0.088 (0.50) R-9.1 (1.61) 0.110 (0.62) 0.085 (0.147)
R-20 (3.52) R-23.2 (4.08) R-13.1 (2.31) 0.076 (0.43) R-10.2 (1.79) 0.098 (0.56) 0.088 (0.152)
R-25 (4.40) R-28.2 (4.96) R-14.6 (2.56) 0.069 (0.39) R-11.1 (1.95) 0.090 (0.51) 0.086 (0.149)
Temperature Indices
R5 | R10 | R15 | R20 | R25
T | 0.36|0.42|0.46 | 0.48 | 0.51 | Min T on sheathing, along studs at girts and corner intersection
T. | 0.76 | 0.83 | 0.86 | 0.89 | 0.90 | Max T on sheathing, at steel studs, between girts, away from corner

ASHRAE 1365-RP B.5.86




Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

D t I 5 6 5 Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
elall 9.9.9  wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Corner Intersection

Thermal Performance Indicators

1.00
; 90! Assembly 1D R R-14.4 (2.54 RSI) +
' (Nominal) R-Value D | exterior insulation
0.80—
Transmittance / « ”
0.7.0— | Resistance without Yo, clear wall” U- and R-
Anomaly Ro, | value, without corner
0,680
S sl | Transmittance / U, | U-and R-values for
Resistance R overall assembly
0405
.ol | Surface T | 0=exterior temperature
' Temperature Index’ ' 1 = interior temperature
0.za
- Linear Incremgntal increase in
Transmittance g transmittance per linear
0.00 length of corner

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

Exterior Rio R U R U W
. 0 o
'”Sé’f%“a?SJ P | #nroF /Bt ft*hr-°F / Btu Btu/ft’ -hr -°F ft*-hr-°F / Btu Btu/ft’ -hr -°F Btu/ft -hr-°F
(RSI) (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)

R-10 (1.76) | R-24.4 (4.30) | R-16.1(2.83) | 0.062(0.35) | R-11.3(1.99) | 0.089(0.50) | 0.105 (0.181)
R-15(2.64) | R29.4(5.18) | R-18.5(3.26) | 0.054 (0.31) | R-12.7(2.23) | 0.079(0.45) | 0.098 (0.170)

Temperature Indices

R10 R15
Ti1 0.29 0.33 | Min T on sheathing, along girts, between studs
Ti2 0.71 0.75 | Max T on sheathing, along studs, between girts
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Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.6.6

/@@\

Window Wall System — Transition to Exterior Insulated Steel Stud
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding & No Interior Stud Cavity Insulation

Thermal Performance Indicators

ol Assembly 1D R Stud wall, R-3.2 (0.56 RSI)
' (Nominal) R-Value | ™| + exterior insulation
>#7 | Assembly 1D R.._| Spandrel wall, R-3.6 (0.64
o.70— | (Nominal) R-Value | '°*| RSI) + backpan insulation
250 | Transmittance / Uy, | “clear wall” U- and R-
. . Ry | values for
o.50+ | Resistance without U _
Anomaly s | w=stud wall
0.4 Rw | s = spandrel wall
0.301 | Transmittance / U, | U- and R-values for overall
520 Resistance R | assembly
- Surface T 0 = exterior temperature
Temperature Index’ " | 1 = interior temperature
oo Linear Incremental increase in
Transmittance Yy | transmittance per linear
length of corner transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Steel Stud Wall

Base Assembly — Spandrel Wall

Exterior Backpan
Insulation Riwp ,. Ru U Insulatign 1D Rips 2, B D
1D ft>hr°F /Btu | ft -h5-°F /Btu | Btu/ft® -hr -°F R Value ft>hr°F / Btu | ft -h2r-°F /Btu | Btu/ft? -hr -°F
R-Value (m? K /W) (m* K /W) (W/m? K) RS (m? K /W) (m* K /W) (W/m? K)
(RSI) (RSI)
R-15(2.64) | R-18.2 (3.20) | R-11.4 (2.00) | 0.088 (0.50) R-16.8 (2.96) | R-20.4 (3.60) | R-7.7 (1.36) | 0.130 (0.74)
R-25 (4.40) | R-28.2 (4.96) | R-14.5(2.55) | 0.069 (0.39)
Corner Linear Transmittance
Exterior
. R U U]
Ins;f/tla(?l?; D | #hr°F /Btu Btu/ft® -hr -°F Btu/ft -hr-°F
(RS) (m? K/ W) (W/m? K) (W/m K)
R-15 (2.64) R-7.9 (1.38) 0.127 (0.72) 0.120 (0.207)
R-25 (4.40) R-8.5 (1.49) 0.118 (0.67) 0.125 (0.217)
Temperature Indices
R15 R25
Ti1 0.63 0.64 Min T on sheathing, at corner
Ti2 0.39 0.39 Min T on interior side of spandrel, on vertical frame at corner

B.5.88




Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detai

| 5.6.7

Window Wall System — Transition to Exterior Insulated Steel Stud
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding & Interior Sprayfoam and Fibreglass Batt Insulation

RN

0.70—

0,805

0,508

0,407

0,300

Thermal Performance Indicators

Assembly 1D
(Nominal) R-Value

R1Dw

Stud wall, R-14.3 (2.52
RSI) + exterior insulation

Assembly 1D

Spandrel wall, R-14.7

Transmittance

(Nominal) R-Value Rips | (2.59 RSI) + backpan
insulation
: Uy, | “clear wall” U- and R-
Trarysmﬂtancc_a / R, | values for
Resistance without _
Anomaly Us, | w = stud wall
Rw | s = spandrel wall
Transmittance / U, | U- and R-values for
Resistance R | overall assembly
Surface T 0 = exterior temperature
Temperature Index’ ' | 1 = interior temperature
Incremental increase in
Linear W transmittance per linear

length of corner
transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Steel Stud Wall

Base Assembly — Spandrel Wall

Exterior Backpan
Insulation Riow ,. Ru U Insulatign 1D Rips 2, B Y
1D ft*hr-°F /Btu | fthr®F/Btu | Btu/ft® hr °F R Value ft*hr-°F /Btu | fhr°F /Btu | Btu/ft® -hr °F
R-Value (m*K /W) (m“ K/ W) (W/m? K) (-RSI) (m? K /W) (m? K /W) (W/m? K)
(RSI)
R-15(2.64) | R-29.3 (5.16) | R-18.5(3.26) | 0.054 (0.31) R-16.8 (2.96) | R-31.5 (5.55) | R-17.5 (3.08) |0.057 (0.33)
R-25 (4.40) | R-39.3 (6.92) | R-22.1 (3.90) | 0.045 (0.26)
Corner Linear Transmittance
Exterior
Insulation R U 1
1D fthr°F /Btu | Btu/ft® -hr °F | Btu/it -hr°F
R-Value (m? K /W) (W/m? K) (W/m K)
(RSI)
R-15(2.64) | R-12.9 (2.27) | 0.078 (0.44) |0.137 (0.237)
R-25 (4.40) | R-13.7 (2.41) | 0.073 (0.42) | 0.138 (0.238)
Temperature Indices
R15 R25
Tit 0.57 0.58 Min T on sheathing, at corner
Ti2 0.90 0.91 Min T on interior side of spandrel, on sprayfoam in front of vertical frame

B.5.89




Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

= Vertical Insulated Metal Panel - Corner Intersection, with Post and
Detail 5.6.8 Support Girt/Hat Track Backup Wall

Thermal Performance Indicators

® O .
I Assembly 1D R R-2.2 (0.39 RSI) + exterior
99 | (Nominal) R-Value ® | insulation

o.7a— | Transmittance /
Resistance without

U,, | “clear wall” U- and R-
R, | value, without corner

229 | Anomaly
0,50 5
Transmittance / U, | U- and R-values for overall
047 | Resistance R | assembly
0,307 .
Surface 0 = exterior temperature

D.z4 Temperature Index’ 1 = interior temperature

Incremental increase in
¢ | transmittance per length of
corner

0,00 Linear .
Transmittance

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

Nominal (1D) vs. Assembly Performance Indicators

panei 1D | o, Ro . Ro U ., R y v
R.Value ft*hr-°F / Btu ft*hr-°F / Btu Btu/ft” -hr -°F ft*-hr-°F / Btu Btu/ft” hr -°F Btu/ft -hr -°F
(RS)) (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)

R-21.0 (3.70) | R-23.2 (4.09) | R-21.4 (3.80) | 0.047 (0.27) | R-16.3 (2.88) | 0.061 (0.35) | 0.090 (0.156)

Temperature Indices

T | 0.78 | Min T on interior panel face, at corner, away from support girts

T2 | 0.91 | Max T on interior panel face, at support girts. Away from corner

Tiz | 0.93 | Min T on interior surfaces, at interior drywall corner
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Horizontal Insulated Metal Panel — Corner Intersection, with Post
and Steel Stud Backup Wall

Detail 5.6.9

Thermal Performance Indicators

1.00
I Assembly 1D R R-2.2 (0.39 RSI) + exterior
2«08 | (Nominal) R-Value P | insulation
0.a0—
0.70— Tra’?sm'“a“"?’ U,, | “clear field” U and R-value,
Resistance without .
| R, | without corner
0.80 Anomaly
% | Transmittance / U, | U- and R-values for overall
o.401 | Resistance R | assembly
0.3 | Surface 0 = exterior temperature
; T o
0,20 Temperature Index 1 = interior temperature
o . Incremental increase in
Linear transmittance per length of
>%7 | Transmittance v
corner

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

Nominal (1D) vs. Assembly Performance Indicators

pane) 10 R R: U. R u Y
RValue fthr°F /Btu | ft>hr°F/Btu | Btu/ft’ -hr °F | f>hr°F/Btu | Btu/ft’ -hr -°F Btu/ft -hr -°F
(RS)) (m* K /W) (m* K /W) (W/m? K) (m* K /W) (W/m? K) (W/m K)
R-21.0 (3.70) | R-23.2 (4.09) | R-19.5 (3.43) | 0.052 (0.29) | R-15.2(2.68) | 0.066 (0.37) | 0.037 (0.064)

Temperature Indices

Ti1 | 0.85 | Min T on interior panel face, at bolts, at joint intersection
Ti2 | 0.91 | Max T on interior panel face, between joints away from corner
Tiz | 0.92 | Min T on interior surfaces, at inner drywall corner
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Exterior and Interior Insulated 3 5/8" x 1 5/8" Steel Stud (16" o.c)
Wall Assembly with Horizontal Z-Girts (24" o.c.) Supporting Metal
Cladding — Structural Steel Column & Cantilever Beam Intersection
(Canopy Support)

Detail 5.7.1

Thermal Performance Indicators

120
l Assembly 1D R | R-14.2(2.5RSI) +
0.208 | (Nominal) R-Value D | exterior insulation
0.87— | Transmittance / U “clear wall” U- and R-
0..0_ | Resistance without R°’ value, without beam and
Anomaly ° | post
0.60—
Transmittance / Ue, | U- and R-values for
0.0 | Resistance Rc, | stud wall with column
645 | Transmittance / U, | U- and R-values for
o.sn | Resistance R | overall assembly
\ T, 0.20 Surface T 0 = exterior temperature
' - Temperature Index’ ' | 1 = interior temperature
e e
Transmittance v ! P 9
of steel column
. Incremental increase in
Point X transmittance for steel
Transmittance beam attached to post

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Column Linear Transmittance

Insltzjl):ﬁzr?r1D Rio Ro Yo , R Ve v
R.Value ft*-hr-°F / Btu f>hr°F /Btu | Btu/ft’ -hr °F f>hr°F /Btu | Btu/f? -hr °F Btu/ft hr °F
(RSI) (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-5 (0.88) R-19.2 (3.38) R-13.4 (2.36) | 0.075(0.42) R-12.1(2.13) | 0.082 (0.47) 0.034 (0.060)
R-15(2.64) | R-29.2 (5.14) R-18.5 (3.25) | 0.054 (0.31) R-16.6 (2.92) | 0.060 (0.34) 0.027 (0.047)
R-25 (4.40) | R-39.2 (6.90) R-22.1 (3.90) | 0.045 (0.26) R-19.9 (3.49) | 0.050 (0.29) 0.023 (0.040)
Beam Point Transmittance
Exterior
. R U X
= 2
(RsI) (m“K/W) (W/m* K) (W/K)
R-5 (0.88) R-11.0 (1.93) 0.091 (0.52) 0.16 (0.08)
R-15(2.64) | R-14.4 (2.54) 0.069 (0.39) 0.16 (0.08)
R-25 (4.40) R-16.9 (2.97) 0.059 (0.34) 0.16 (0.08)
Temperature Indices
R5 | R15 | R25
Ti1 | 0.23 | 0.35 | 0.42 | Min T on sheathing, along girt between studs, away from post
Tip | 0.58 | 0.71 | 0.76 | Max T on sheathing, at studs, between z girts, away from post

ASHRAE 1365-RP
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Detail

5.7.2

4/_@

@_/

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall
Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal Cladding
— Structural Steel Floor Intersection with Uninterrupted Beam

1,00

0,90 8

0.e0—

0.70—

0805

050 8

0,40

0. 3088

Thermal Performance Indicators

Assembly 1D R R-14.3 (2.52 RSI) +
(Nominal) R-Value '® | exterior insulation
Transmittance / Uo, | “clear wall” U- and R-value

Resistance without
Anomaly

R, | without slab or beam

Transmittance /

Us, | U and R-values for
Rs, | s = steel stud wall + slab

Resistance U; | t=combined wall + slab +
R; | beam
Surface 0 = exterior temperature

Temperature Index’

1 = interior temperature

Linear
Transmittance

Incremental increase in
¢ | transmittance per linear
length of floor slab

Point
Transmittance

Incremental increase in
X | transmittance for beam
penetration

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Slab Linear Transmittance

Temperature Indices

Ti1 0.35 Min T on sheathing away from slab, between studs at girts
Ti2 0.73 Max T on sheathing away from slab, between girts at studs
Tis 0.52 Min T on beam exposed to interior air, top flange at I-beam intersection

Wall Exterior R U U
Insulation 1D , R 2, o2 5% . ,. Rs s $ o
R-Value ft"-hr-"F / Btu ft -hlzr- F/Btu | Btu/ft® -hr-°F ft“-hr-°F / Btu Btu/ft -hr -°F Btu/ft hr °F
(RSI) (m* K /W) (m* K /W) (W/m? K) (M2 K /W) (W/m? K) (W/m K)
R-15 (2.64) R-29.3 (5.16) | R-18.5(3.25) | 0.054 (0.31) R-15.6 (2.75) 0.064 (0.36) | 0.083 (0.143)
Beam Point Transmittance
Wall Exterior U
Insulation 1D 5 B‘ 2‘ . X o
R-Value ft -hzr-KF//VI\':;’tu Btu/ft 'Qr' F Bt(L\;\//r/]L)F
(RSI) (m ) (W/m® K)
R-15 (2.64) R-6.9 (1.21) 0.146 (0.83) 1.73 (0.92)
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.7.3

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Structural Steel Floor Intersection with Isolator Pad

o.cal | Assembly 1D R R-14.3 (2.52 RSI) + exterior
(Nominal) R-Value "® | insulation
0.a0—
0.7q 8 ;Esrilstr;rl:;aen\?v(ieﬂﬁout Léo, “c]ear wall” U- and R-value
. Anomaly o | without slab or beam
o.coll Us, | U and R-values for
Transmittance / Rs, | s = steel stud wall + slab
0,40 Resistance U; | t=combined wall + slab +
R; | beam
0308
Surface T 0 = exterior temperature
200 Temperature Index’ ' | 1 = interior temperature
0.4 Linear Incremgntal increqse in
0.00 Transmittance g | transmittance per linear
length of floor slab
Poi Incremental increase in
oint )
Transmittance X transm|tt.ance for beam
penetration

Thermal Performance Indicators

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Beam Point Transmittance

Wall Exterior , R Ui X
Insulation 1D , R , Ro Yo Thermal Isolator Pad | ft*-hr°F / Btu | Btu/ft* -hr -°F | Btu/hr °F
R-Value ft -h£~°F /Btu | ft>hr°F/Btu | Btu/ft -?r °F (m? K /W) (W/m? K) (W/K)

(m? K /W) (m? K /W) (W/m? K) -
(RSI) 5 mm pad, stainless | R.6.0(1.06) | 0.167 (0.95) | 2.17 (1.15)
R-15(2.64) | R-29.3 (5.16) | R-18.5(3.25) | 0.054 (0.31) | [ 5 mm pad, steel bolts | R-5.9 (1.04) | 0.170 (0.97) | 2.24 (1.19)
. . 5 mm pad, stainless
Slab Linear Transmittance steel bolts, w/ R10 | R-6.4 (1.13) | 0.156 (0.89) | 1.80 (1.03)
Wall Exterior R U outboard of plates
Insulation 1D s s W 10 mm pad, stainless
nsulation f2hroF /Btu | Bt hr°F | Btu/ft hr°F tp bot R-6.7 (1.17) | 0.150 (0.85) | 1.82 (0.97)
R-Value (M2 K /W) (W/m? K) (W/m K) $ee 2
m
(RSI) 10 mmbgﬁ‘s" steel | R6.5(1.15) | 0.153(0.87) | 1.89 (1.00)
R-15(2.64) | R-15.6 (2.75) | 0.064 (0.36) |0.083 (0.143)
Temperature Indices
5 mm 5 mm 5 mm pad, 10 mm 10 mm
pad, pad, stainless pad,
. . pad, steel
stainless steel bolts, w/ R10 | stainless bolts
bolts bolts bolts
Ti1 0.35 0.35 0.35 0.35 0.35 Min T on sheathing away from slab, between studs at girts
Tio 0.73 0.73 0.73 0.73 0.73 Max T on sheathing away from slab, between girts at studs
Ta 033 0.32 0.39 0.42 0.41 !\/Im T on beam exposed to interior air, top flange at I-beam
intersection
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 5.7.4

— )

@_/'

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly with Horizontal Z-girts (24” o.c.) Supporting Metal
Cladding — Structural Steel Floor Intersection with Isokorb S22

Thermally Broken Beam

I.DGI

0.90 B8
0.80—
0.70—
0,60 —
0.50 B
0,405+

0,307

Thermal Performance Indicators

Assembly 1D R R-14.3 (2.52 RSI) + exterior
(Nominal) R-Value "® | insulation
Transmittance / ; ”
Resistance without Lé"’ c_Itiar \tNaIII bU_ abnd R-value
Anomaly o | without slab or beam
Us, | U and R-values for
Transmittance / Rs, | s = steel stud wall + slab
Resistance U; | t=combined wall + slab +
R; | beam
Surface 0 = exterior temperature
T T ) .
emperature Index 1 = interior temperature
Linear Incremf-:‘ntal increase in
Transmittance ¢ | transmittance per linear
length of floor slab
Poi Incremental increase in
oint .
X transmittance for beam

Transmittance

penetration

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Slab Transmittance

Wall Exterior R R U R U "
Insulation 1D w1D 0 ° s s
nslg-?/gse fhrF /Bt | fCheoF/Bu | Btut r °F f2hr°F /Btu | Btu/ft hr °F Btu/ft hr °F
(RS (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-15(2.64) | R-29.3 (5.16) | R-18.5(3.25) | 0.054 (0.31) R-15.6 (2.75) | 0.064 (0.36) | 0.083 (0.143)
Beam Point Transmittance
Wall Exterior
Insulation 1D , R Ue X
R-Value ft -h2r- F /Btu Btu/ft® -hr -°F Btu/hr °F
(m* K/ W) (W/m? K) (WIK)
(RSI)
R-15 (2.64) R-9.4 (1.65) 0.107 (0.61) 0.91 (0.48)
Temperature Indices
Ti1 0.32 | Min T on sheathing away from slab, between studs at girts
Ti2 0.89 | Max T on sheathing away from slab, between girts at studs
Tis 0.79 | Min T on beam exposed to interior air, top flange at I-beam intersection
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail

5.7.5

—)
_—®

—

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall
Assembly with Intermittent Vertical Z-girts (16” o.c.) Supporting
Metal Cladding — Concrete Floor to Steel Beam Connection

0,90 8

0.e0—

0.70—

0805

050 8

0,40

0. 3088

0,00

Thermal Performance Indicators

Assembly 1D R R-3.2 (0.56 RSI) + exterior
(Nominal) R-Value "® | insulation
Transmittance / « ”
Resistance without LFJ{"’ c_Itiar \tNaIII bU_ abnd R-value
Anomaly o | without slab or beam
Us, | U and R-values for
Transmittance / Rs, | s = steel stud wall + slab
Resistance U; | t=combined wall + slab +
R; | beam
Surface 0 = exterior temperature
T T ) .
emperature Index 1 = interior temperature
Linear Incremf-:‘ntal increase in
Transmittance Y | transmittance per linear
length of floor slab
. Incremental increase in
Point .
X transmittance for beam

Transmittance

penetration

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Slab Transmittance

aenor Rio Ro Uo Re U, W
R Vale f*hrF /Btu | f*hr°F/Btu | Btu/ft’ hr °F ft*-hr-°F / Btu Btu/ft’ hr °F Btu/ft hr °F
(RS) (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-15(2.64) | R-18.2(3.20) | R-13.8 (2.44) | 0.072 (0.41) R-12.7 (2.24) 0.079 (0.45) 0.052 (0.090)
Beam Point Transmittance
Exterior
: Rt Uy X
o ® | fenrF B | Bt e o Btu/hr °F
(RS)) (m* K /W) (W/m? K) (WIK)
R-15 (2.64) R-7.3 (1.28) 0.137 (0.78) 1.24 (0.66)
Temperature Indices
Tit 0.44 | Min T on sheathing, at slab, in line with beam
Tiz 0.88 | Max T on sheathing, at studs, between clips
Tis 0.40 | Min T on slab exposed to interior air, at sheathing, in line with beam
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail

5.7.6

/_@

Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall
Assembly with Intermittent Vertical Z-girts (16” o.c.) Supporting
Metal Cladding — Concrete Floor to Steel Beam with a Thermal
Isolator Pad Connection

1,00

Thermal Performance Indicators

n.onl Assembly 1D R R-3.2 (0.56 RSI) + exterior
(Nominal) R-Value '® | insulation
0,80 —
070 ;fg;ggzn\ﬁéout lIJQO’ “qlear wall” U- and R-value
ol Anomaly o | without slab or beam
o.coll Us | U and R-values for
Transmittance / Rs, | s = steel stud wall + slab
0,40+ Resistance U; | t=combined wall + slab +
R; | beam
0,305
Surface T 0 = exterior temperature
2ee0 Temperature Index’ ' | 1 = interior temperature
0.9 Linear Incremgntal increa_se in
0,00 Transmittance Y | transmittance per linear
length of floor slab
Poi Incremental increase in
oint )
Transmittance X transm|tt_ance for beam
penetration

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Slab Transmittance

Insllzjrat(teigzr1 D 2 Rip Ro 9" Rs Ys v
= Value ft*hr-F / Btu f*hr°F /Btu | Btu/ft’ -hr-°F ft*-hr-°F / Btu Btu/ft -hr -°F Btu/ft hr °F
(RS)) (m? K /W) (m? K /W) (W/m? K) (m*K /W) (W/m? K) (W/m K)
R-15 (2.64) R-18.2 (3.20) R-13.8 (2.44) 0.072 (0.41) R-12.7 (2.24) 0.079 (0.45) 0.052 (0.090)
Beam Point Transmittance
Exterior
. Rt Ut X
nodlaron ™0 | fhreF /B | B hr oF Btu/hr °F
(RS) (m? K /W) (W/m? K) (W/K)
R-15 (2.64) R-8.2 (1.45) 0.121 (0.69) 0.91 (0.48)
Temperature Indices
Tiq 0.44 Min T on sheathing, at slab, in line with beam
Tiz 0.88 Max T on sheathing, at studs, between clips
Tiz 0.54 Min T on slab exposed to interior air, at sheathing, in line with beam
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. Exterior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall
Detall 577 Assembly with Intermittent Vertical Z-girts (16” o.c.) Supporting
Metal Cladding — Concrete Floor to Steel Beam with Isokorb KS14
Connection

Thermal Performance Indicators

I Assembly 1D

n.ool R R-3.2 (0.56 RSI) + exterior
(Nominal) R-Value '® | insulation
0,80 —
Transmittance / . y
0.7 | Resistance without léo; qltiar \;valll bU- abnd R-value
- Anomaly o | without slab or beam
o.coll Us | U and R-values for
' Transmittance / Rs, | s = steel stud wall + slab
0,40+ Resistance U; | t=combined wall + slab +
R; | beam
0,305
Surface T 0 = exterior temperature
2ee0 Temperature Index’ ' | 1 = interior temperature
0,10 H H
Linear lncremfitntal mcreal_se in
0.00 Transmittance s | transmittance per linear
length of floor slab
. Incremental increase in
Point transmittance for beam
Transmittance X I
penetration

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Slab Transmittance
nsulaton 1D | 2, R Ry U, R, U, v
RValue ft*hr°F /Btu | f*hr°F/Btu | Btu/ft® hr -°F ft*-hr-°F / Btu Btu/ft” -hr °F Btu/ft hr °F
(RSI) (m* K/ W) (m K/ W) (W/m® K) (m” K/ W) (Wim? K) (Wim K)
R-15 (2.64) | R-18.2(3.20) | R-13.8 (2.44) | 0.072 (0.41) R-12.7 (2.24) | 0.079(0.45) | 0.052 (0.090)
Beam Point Transmittance
Exterior
. Rt Ut X
nogeon 0 | fheoF /B | Bt e oF Btu/hr °F
(RS)) (m* K /W) (W/m? K) (WIK)
R-15 (2.64) R-12.2 (2.14) | 0.082(0.47) 0.07 (0.04)

Temperature Indices

Tit 0.44 Min T on sheathing, at slab, in line with beam

Ti2 0.88 Max T on sheathing, at studs, between clips

Tis 0.84 Min T on slab exposed to interior air, at sheathing, in line with beam
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Detail 5.8.1

Exterior and Interior Insulated 3 5/8” x 1 5/8" Steel Stud (16" o.c)
Wall Assembly with Horizontal Z-Girts (24" o.c.) Supporting Metal
Cladding - Interior Wall Intersection

"

Nominal (1D) vs. Assembly Performance Indicators

I.DGI

0.90 B8
0.80—
0.70—
0,60 —
0.50 B
0,405+

0,307

Thermal Performance Indicators

Assembly 1D R R-14.2 (2.5 RSI) +
(Nominal) R-Value D | exterior insulation
Transmittance / U “clear wall” U- and R-
Resistance without R°’ value, without interior
Anomaly ° | wall
Transmittance / U, | U and R-values for the
Resistance R | overall assembly
Surface T 0 = exterior temperature
Temperature Index’ : 1 = interior temperature
Linear Incremental increase in
Transmittance Y | transmittance per linear
length of inner wall

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Exterior
Insulation 1D ) F\;m 2 0R° Eo 0 . R 2 v 0
R-Value ft>hr°F / Btu ft>hr°F / Btu Btu/ft® -hr -°F ft -hzr- F /Btu Btu/ft -?r- F Btu/ft hr °F
(RSN (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-5 (0.88) R-19.2 (3.38) R-13.4 (2.36) | 0.075(0.42) R-12.6 (2.22) 0.079 (0.45) 0.023 (0.039)
R-10 (1.76) R-24.2 (4.26) R-16.3 (2.87) | 0.061 (0.35) R-15.6 (2.74) 0.064 (0.37) 0.014 (0.024)
R-15 (2.64) R-29.2 (5.14) R-18.5(3.25) | 0.054 (0.31) R-17.8 (3.14) 0.056 (0.32) 0.010 (0.017)
R-20 (3.52) R-34.2 (6.02) R-20.5 (3.61) | 0.049 (0.28) R-19.8 (3.49) 0.050 (0.29) 0.008 (0.014)
R-25 (4.40) R-39.2 (6.90) R-22.1 (3.90) | 0.045 (0.26) R-21.4 (3.77) 0.047 (0.27) 0.007 (0.013)
Temperature Indices
R5 | R10 | R15 | R20 | R25
Ti1 | 0.27 | 0.29 | 0.33 | 0.37 | 0.39 | Min T on sheathing, along girt between studs, away from interior wall intersection
T | 0.55 | 0.68 | 0.73 | 0.76 | 0.78 | Max T on sheathing, at studs, between z girts, at the acoustic wall intersection

ASHRAE 1365-RP
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6.0 Concrete Construction
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D 71 - 1] e e B.6.1
Exterior Insulated Concrete Drained EIFS Wall Assembly - Clear Wall
D 11 - 1] < e B.6.2

Exterior Insulated Concrete Block Wall Assembly with Thermally Broken
Aluminum Clip Rail System (24" o.c.) Supporting Cladding — Clear Wall

D 71 = 1] 20 B.6.3
Exterior Insulated Concrete Drained EIFS Wall Assembly — Floor Slab
Intersection

Detail 6.2.2.........eee s B.6.4

Interior Insulated Concrete Mass Wall with 1 5/8" Steel Stud (16" o.c.) Supporting
Interior Finish — Non-Insulated Interior Wall and Non-insulated Slab Intersection

Detail 6.2.3 ... anan B.6.5
Interior Insulated Concrete Mass Wall with 1 5/8" Steel Stud (16" o.c.) Supporting
Interior Finish — Insulated Interior Wall and Non-insulated Slab Intersection

[ 1Y - V| I 07 RPN B.6.6
Interior Insulated Concrete Mass Wall with 3 5/8” x 1 5/8” Steel Studs (16” o.c.)

Supporting Interior Finish — Interior Insulated Wall and Non-Insulated Partition
Wall Intersection

D 1Y - T 02 S B.6.7
Interior Insulated Concrete Mass Wall with 1 5/8” x 1 5/8” Steel Studs (16” o.c.)
Supporting Interior Finish — Continuous Concrete Floor Slab Intersection

[ 1Y - V| I 072 < PSPPI B.6.8
Precast Wall Assembly with 3 5/8" x 1 5/8" Steel Stud (16" o.c) and Insulation in
Stud Cavity — Slab Intersection

Detail 6.2.7 ... naan B.6.9
Precast Wall Assembly with 3 5/8" x 1 5/8" Steel Stud (16" o0.c) and Rigid
Insulation Outboard of Studs — Slab Intersection

Detail 6.2.8 ... s B.6.10
Precast Sandwich Panel Wall Assembly with 3 5/8" x 1 5/8" Steel Stud (16" o.c.)
— Slab Intersection

Detail 6.2.9 ... et e e re e e eaa e eeemsaasernnnsserannsnernnnnnnra B.6.11

Precast Sandwich Panel Wall Assembly with Concrete at Panel Perimeter and
Steel Connectors at 24” o.c. — Slab Intersection

[ 11 = 11 720 I N B.6.12
Precast Sandwich Panel Wall Assembly with Steel Connectors at 16” o.c. — Slab
Intersection

(7 = T 0720 K R B.6.13

Precast Sandwich Panel Wall Assembly with Steel Connectors at 36” o.c. — Slab
Intersection

B.6.ii
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[ 11 = 11 072 [N B.6.14
Precast Sandwich Panel Wall Assembly with Steel Connectors at 48" o.c. — Slab
Intersection

(7Y = T 0720 o RO B.6.15

Precast Sandwich Panel Wall Assembly with Fiber-Reinforced Composite
Connectors at 16” o.c. — Slab Intersection

(7Y = T I 0720 I R B.6.16
Exterior Insulated Concrete Block Wall Assembly with Shelf Angle & Brick Ties
Supporting Brick Veneer — Slab Intersection

[ 11 = T 720 I TN B.6.17
Exterior Insulated Concrete Block Wall Assembly with Spaced Shelf Angle &
Brick Ties Supporting Brick Veneer — Slab Intersection

[ 11 = T 720 < N B.6.18
Exterior Insulated Concrete Block Wall Assembly with Masonry Ties Supporting
Brick Veneer — Balcony Slab Intersection

(7Y = T I 0720 B.6.19
Exterior Insulated Concrete Block Wall Assembly with Masonry Ties Supporting
Brick Veneer — Angle Supported Slab & Slab Intersection

(7Y = T 07200 R B.6.20
Exterior Insulated Concrete Block Wall Assembly with Masonry Ties Supporting
Brick Veneer — Balcony Slab Intersection

[ 11 = T 720 1 TN B.6.21
Interior Insulated Concrete Mass Wall with 1 5/8” x 1 5/8” Steel Studs (16” o.c.)

Supporting Interior Finish — Isokorb Rutherma DF Thermally Broken Concrete
Floor Slab Intersection

Detail 6.3.1 ... s B.6.22
Exterior Insulated Concrete Drained EIFS Wall Assembly — Window and Floor
Slab Intersection

[ 71 - T < N B.6.23
Interior Insulated Concrete Mass Wall with 1 5/8” x 1 5/8” Steel Studs (16” o.c.)
Supporting Interior Finish — Window & Slab Intersection

Detail 6.3.3 ... s B.6.24
Interior Insulated Concrete Mass Wall with 1 5/8” x 1 5/8” Steel Studs (16” o.c.)
Supporting Interior Finish — Window & Projected Slab Intersection

Detail 6.3.4.........eee e nanan B.6.25

Precast Sandwich Panel Wall Assembly with Concrete at Panel Perimeter and
Steel Connectors (24" o.c.) - Window Intersection

B.6.iii
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[ 7T - T 0 - N B.6.26
Precast Sandwich Panel Wall Assembly with 3 5/8" Steel Stud (16" O.C.) —
Window Intersection

Detail 6.3.6........uueeeeeee s B.6.27
Exterior Insulated Concrete Drained EIFS Wall Assembly — Window with Aerogel
and Floor Slab Intersection

Detail 6.3.7 ... s B.6.28
Interior Insulated Concrete Block or Concrete Wall Assembly with Brick Cladding
- Window Intersection

[ 7T - T 0 < N B.6.29
Interior Insulated Concrete Block or Concrete Wall Assembly with Brick Cladding
- Window Intersection Aligned with Insulation

[ 71 = T < e N B.6.30
Exterior Insulated Concrete Drained EIFS Wall Assembly — Conventional Curtain
Wall Transition

(7 - T 30 R B.6.31

Precast Sandwich Panel Wall Assembly with 3 5/8" Steel Stud (16" o.c.) —
Curtain Wall Transition

[T 1] T S B.6.32
Interior Insulated Concrete Mass Wall — Conventional Curtain Wall Transition

[T 1] T R B.6.33
Interior Insulated Concrete Mass Wall — Thermally Broken Curtain Wall
Transition

Detail 6.5.1 ... . e e e e e eremsnaserennseernnnsaaernnnnnnnn B.6.34

Exterior Insulated Concrete Drained EIFS Wall Assembly — Concrete Parapet &
Slab Intersection

Detail 6.5.2........eee e e e re e e e e remnnaserennseernnnsaernnnnnnaa B.6.35
Exterior Insulated Concrete Drained EIFS Wall Assembly — Insulated Concrete
Parapet & Slab Intersection

Detail 6.5.3 ... s B.6.36
Interior Insulated Concrete Mass Wall with 1 5/8" Steel Stud (16" o0.c) Supporting
Interior Finish — Concrete Parapet & Roof Intersection

[T - 11 0 0 SO B.6.37
Precast Sandwich Panel Wall Assembly with 3 5/8" Steel Stud (16" o.c.) — Steel
Roof Deck with Open Web Steel Joist & Parapet Intersection

Detail 6.5.5.....ce e e e e e e e ernnnseerannsaerannnnana B.6.38

Precast Sandwich Panel — Steel Roof Deck with Open Web Steel Joist & Parapet
Intersection

B.6.iv
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[ 1T = T 0 < N B.6.39
Precast Wall Assembly with 3 5/8" x 1 5/8" Steel Stud (16" o.c) and Rigid
Insulation Outboard of Studs — Parapet & Roof Intersection

Detail 6.5.7 ... s B.6.40
Exterior Insulated Concrete Block Wall Assembly with Masonry Ties Supporting
Brick Veneer — Parapet & Roof Intersection

[ = T X e R B.6.41

Exterior Insulated Concrete Drained EIFS Wall Assembly — Corner Intersection

Detail 6.7.1 ... s B.6.42
Interior Insulated Concrete Mass Wall with 3 5/8” x 1 5/8” Steel Studs (16” o.c.)
Supporting Interior Finish — Floor Slab above Parking Garage

Detail 6.7.2.......eeee e anan B.6.43
Precast Sandwich Panel with 3 5/8” Steel Stud (16” o.c.) — Concrete Slab and
Foundation Intersection

[ 71 = T < T N B.6.44

Precast Sandwich Panel with 3 5/8” Steel Stud (16" o.c.) - Concrete Slab and
Foundation Wall Intersection

B.6.v
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Detail 6.1.1

Nominal (1D) vs. Assembly Performance Indicators

[

D.QG!
0.80—
0.70—
0,60 —
0.50 B

0,405+

0,307

Exterior Insulated Concrete Drained EIFS Wall Assembly - Clear Wall

Thermal Performance Indicators

Assembly 1D R R-3.0 (0.53 RSI) +
(Nominal) R-Value D | exterior insulation
Transmittance / Uo, | “clear wall” U- and R-
Resistance R, | value

Surface T 0 = exterior temperature
Temperature Index’ ' | 1 = interior temperature

Exterior Rip R, Us
nestehon 10| #nroF /B [ fheoF /Bl | Bt e o
(RSI) (m* K/ W) (m* K/ W) (W/m? K)
R-15(2.64) | R-18.0(3.17) | R-17.6 (3.10) | 0.057 (0.32)
Temperature Indices
| Ti1 ‘ 0.89 ‘ Consistent temperature along interior concrete surface |

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

B.6.1
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D t I 6 1 2 Exterior Insulated Concrete Block Wall Assembly with Thermally
etal = A Broken Aluminum Clip Rail System (24” o.c.) Supporting Cladding —

Clear Wall
Thermal Performance Indicators

1,00

o.gol 'Igfsri];rgrl]téaence/ lé‘; “Clear wall” U- and R-value
0.a0—

0.70—

0,608

0,50 B

040+

0,308

0.za

0.1a

0,00

Nominal (1D) vs. Assembly Performance Indicators

Exterior R, Uo
Ins;?/t;c;S;D ft2-h£-°F / Btu Btu/ft2 '?r OF
(RSI) (m“K/W) (W/m* K)
R-12.6 (2.22) | R-17.2 (3.06) | 0.058 (0.33)

B.6.2
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Detail 6.2.1

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior Insulated Concrete Drained EIFS Wall Assembly — Floor Slab
Intersection

Nominal (1D) vs. Assembly Performance Indicators

Thermal Performance Indicators

100
Assembly 1D R R-3.0 (0.53 RSI) +
. | (Nominal) R-Value '® | exterior insulation
"7 | Transmittance / U | ,
0.708 Resistance without o | “clear wall” U- and R-
R, | value without slab
.60 — Anomaly
.50 Transmittance / U, | U- and R-values for
o.s0l Resistance R | overall assembly
0.5l Surface T 0 = exterior temperature
Temperature Index’ " | 1 = interior temperature
0.20
Linear Incremgntal increage in
B.10 Transmittance Y [ transmittance per linear
0.00 length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Exterior Rip R, Uo R U Y
InSFlQJI?/t;TS; P | f2hroF /Bt #2hr-°F / Btu Btu/ft? -hr -°F ft>-hr-°F / Btu Btu/ft? -hr -°F Btu/ft? -hr -°F
('RS|) (m? K /W) (m* K /W) (W/m? K) (m? K /W) (W/m? K) (W/m? K)
R-15 (2.64) | R-18.0 (3.17) | R-17.6 (3.10) | 0.057 (0.32) | R-17.1(3.02) | 0.058 (0.33) | 0.013 (0.023)

Temperature Indices

Tit 0.89 | Min T on concrete wall, between studs away from floor slab
Tiz 0.92 | Max T on concrete, along steel track of floor slab
Tis 0.94 | Min T on slab, at edge interior drywall, exposed to interior air

B.6.3
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D t I 6 2 2 Interior Insulated Concrete Mass Wall with 1 5/8"” Steel Stud (16" o.c.)
elal u o Supporting Interior Finish — Non-Insulated Interior Wall and Non-
insulated Slab Intersection

Thermal Performance Indicators

1.0 .
Assembly 1D R Nominal thermal
0.00 | (Nominal) R-Valu D | resistance of exterior wall
. “clear wall” U- and R-
o.20— | Transmittance / -
Resistance without U,, | value of just concrete
0.70 — R, | wall and steel stud
Anomaly
o.s0ll assembly
' Us, | U and R-values for:
o.so/~ | Transmittance / Rs, | s = concrete wall + slab
Resistance U;, | i = concrete wall +
0,405 . .
R; | interior wall
98 | Transmittance / U, | U-and R-values for
@ 0.20 Resistance R | overall assembly
0,10 Surface T 0 = exterior temperature
@ o Temperature Index’ " | 1 = interior temperature
Incremental increase in
. transmittance per linear
Linear Ws, )
. length of:
Transmittance Wi _
s =slab
i = interior wall
: Incremental increase in
Point . )
. X transmittance for inner
Transmittance . .
wall and slab intersection

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Slab Linear Transmittance
R1D Ro Uo 2 ORS US lIJS
#2-hr-°F / Btu ft®-hr-°F / Btu Btu/ft? -hr -°F ft -hg- F/Btu | Btu/ft® -hr -°F Btu/ft hr °F
(m? K /W) (m? K /W) (W/m? K) (m* K/ W) (W/m? K) (W/m K)
R-13.9 (2.44) | R-13.5(2.37) | 0.074 (0.42) R-7.0 (1.22) | 0.144 (0.82) | 0.465 (0.805)
Interior Linear Transmittance Intersection Point Transmittance
R Ui i R U )(2
fi2hr°F /Btu | Btu/f? -hr -°F Btu/ft hr °F ft>hr°F /Btu | Btu/ft’ -hr °F | Btu/ft hr°F
(m” K/ W) (W/m? K) (W/m K) (m” K/ W) (W/m? K) (WIK)
R-7.4 (1.30) | 0.135(0.77) | 0.385(0.666) R-4.4 (0.77) | 0.228 (1.30) | -0.48 (-0.25)

Values are negative for a correction factor. See section 6 in
ASHRAE 1365-RP for clarification.

Temperature Indices
Tin | 0.06 | Min T on concrete wall, between studs, away from wall and slab

Tiz 0.35 Max T on concrete wall, at corner intersection

Tiz 0.59 Min T on interior surface, at corner intersection

ASHRAE 1365-RP B.6.4
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D t I 6 2 3 Interior Insulated Concrete Mass Wall with 1 5/8"” Steel Stud (16" o.c.)
elal n b n Supporting Interior Finish — Insulated Interior Wall and Non-insulated
Slab Intersection

Thermal Performance Indicators

Ho Assembly 1D R Nominal thermal
o.a0 | (Nominal) R-Value D | resistance of exterior wall
Transmittance / “clear wall” U- and R-
0.0 — . ; Uo, .
Resistance without R value of just concrete wall
o.70— | Anomaly ° | and steel stud assembly
- Us | U and R values for:
' Transmittance / Rs, | s = concrete wall + slab
X o.sa | Resistance U; | i = concrete wall + interior
R, | wall
0405 -
Transmittance / U, | U-and R-values for
@ 0.308 | Resistance R | overall assembly
@ 0.2d Surface T 0 = exterior temperature
0.0 | Temperature Index' ' | 1 = interior temperature
0.0 Incremental increase in
. transmittance per linear
Linear s, .
. length of:
Transmittance W; -
s =slab
i = interior wall
: Incremental increase in
Point . .
. X | transmittance for inner
Transmittance . .
wall and slab intersection

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Slab Linear Transmittance
Rip Ro Uo ) 58 Us Ws
#2-hr-°F / Btu ft®-hr-°F / Btu Btu/ft? -hr -°F ft -hg- F/Btu | Btu/ft® -hr -°F Btu/ft hr °F
(m? K /W) (m? K /W) (W/m? K) (m*K/W) (W/m? K) (W/m K)
R-13.9 (2.44) | R-13.5(2.37) | 0.074 (0.42) R-7.0 (1.22) | 0.144 (0.82) | 0.465 (0.805)
Interior Wall Linear Transmittance Intersection Point Transmittance
R Ui m R U X’
fi2hr°F /Btu | Btu/f? -hr -°F Btu/ft hr °F ft>hr°F /Btu | Btu/ft’ -hr °F | Btu/ft hr°F
(m* K /W) (W/m? K) (W/m K) (m” K /W) (W/m® K) (W/K)
R-8.6 (1.52) | 0.116 (0.66) | 0.262 (0.454) R-6.1(1.07) | 0.164 (0.93) | -0.29 (-0.16)

Values are negative for a correction factor. See section 6 in
ASHRAE-1365 RP for clarification.

Temperature Indices

Ti | 0.06 | Min T on concrete wall between studs, away from wall and slab

Tiz 0.34 Max T on concrete wall, at corner intersection

Tis 0.57 Min T on interior surface, at corner intersection

ASHRAE 1365-RP B.6.5
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Detail 6.2.4

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Interior Insulated Concrete Mass Wall with 3 5/8” x 1 5/8” Steel Studs
(16” o.c.) Supporting Interior Finish — Interior Insulated Wall and Non-
Insulated Partition Wall Intersection

Thermal Performance Indicators

ool Assembly 1D R R-14 (2.47 RSI) + interior
' (Nominal) R-Value '® | insulation
*% 7 | Transmittance / U “clear wall” U- and R-value of
. ; o |-
o.7a— | Resistance without R just concrete wall and steel
ool Anomaly ° | stud assembly
Us, | U and R values for:
0-S0 R., | s = concrete wall + slab
.40 | Transmittance / U;, | i = concrete wall + interior
Resistance Ri, | wall
.30 U;, | t = combined concrete wall +
0.20 R; | slab + interior wall
) Surface 0 = exterior temperature
.10 ] T; . .
Temperature Index 1 = interior temperature
0.0 Incremental increase in
W transmittance per linear
. * | length of:
Transmittance i _
i | s=slab
i = interior wall
Incremental increase in
Point Transmittance X | transmittance for inner wall
and slab intersection

'Surface temperatures are a result of steady-state conductive heat flow

with constant heat transfer coefficients. Limitations are identified in final

Slab Linear Transmittance

Interior

) Rip Ro U, Rs Us s
nsulaion 10 | fhrF /Btu | fhrF /Bty | Btufft hr °F hroF /Bty | BtwRhroF | Btut -hroF
(RSN (m* K/ W) (m* K/ W) (W/m? K) (m? K/ W) (W/m’ K) (W/m K)
R-10 (1.76) | R-24.0 (4.23) | R-19.8(3.49) | 0.050 (0.29) R-9.5(1.67) | 0.105(0.60) | 0.476 (0.824)
R-15(2.64) | R-29.0 (5.11) | R-24.9 (4.38) | 0.040 (0.23) R-10.7 (1.89) | 0.093(0.53) | 0.460 (0.797)
Interior Wall Linear Transmittance Intersection Point Transmittance
Interior
; Ri Ui i R Ut NG
nsulation 101 fhroF /Btu | Bt hr F | Btuft -hrF hroF /B | B hr°F | Btuft hroF
(Rs)) (M*K /W) (W/m? K) (W/m K) (m* K /W) (W/m? K) (W/K)
R-10 (1.76) | R-10.4 (1.83) | 0.097 (0.55) | 0.360 (0.622) R-6.7 (1.19) | 0.149 (0.84) | -0.184 (-0.098)
R-15(2.64) | R-10.8 (1.90) | 0.093 (0.53) | 0.410 (0.710) R-7.4 (1.30) | 0.136 (0.77) | -0.670 (-0.353)

Temperature Indices

*Values are negative for a correction factor. See section 6 in

ASHRAE-1365 RP for

R10 R15
Tin 0.04 0.03 Min T on concrete wall, between studs, away from wall and slab
Tiz 0.29 0.27 Max T on concrete wall, at corner intersection
Tis 0.27 0.27 | Min T on slab, at exterior wall away from intersection

clarification.

B.6.6
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Detail 6.2.5

Interior Insulated Concrete Mass Wall with 1 5/8” x 1 5/8” Steel Studs
(16” o.c.) Supporting Interior Finish — Continuous Concrete Floor Slab
Intersection

Thermal Performance Indicators

n.e0f | Assembly 1D R R-2.9 (0.51 RSI) +
s | (Nominal) R-Value D | exterior insulation
| Transmittance / « ”
o Resistance without Lé"’ cI:aar W?tIL U; alncti) R-
0.0 | Anomaly o | value, without sla
0.508 | Transmittance / U, U and R-values for the
o.40 | Resistance R assembly
0.5 | Surface 0 = exterior temperature
. T NS
Temperature Index’ : 1 = interior temperature
0.20 . .
Linear 1ncrem$tntal |ncrea:§e in
0.10 Transmittance W ransmittance per linear
5 o0 length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

| Ei(t?rior1 5 Rio Re Us ) R U W
nslg_?/;cige ft*-hr-°F / Btu ft-hr-°F / Btu Btu/ft’ -hr -°F ft™hr°F / Btu Btu/ft” -hr -°F Btu/ft hr °F
(RSI) (m? K /W) (m? K /W) (W/m? K) (m*K /W) (W/m? K) (W/m K)
R-10.0 (1.76) R-12.9 (2.26) R-11.7 (2.07) 0.085 (0.48) R-7.5(1.32) 0.134 (0.76) 0.419 (0.726)
Temperature Indices

Tit 0.84 | Min T on insulation away from slab, between studs

Tiz 0.87 | Max T on insulation away from slab, at studs

Tiz 0.57 | Min T on slab exposed to interior air, at insulation between studs

B.6.7
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Detail 6.2.6
(1)

)

e

.90 B

B0

ST0—

B0 B

B=4] |

I

pesl |

.00

Precast Wall Assembly with 3 5/8” x 1 5/8" Steel Stud (16" o.c) and
Insulation in Stud Cavity — Slab Intersection

Thermal Performance Indicators

Assembly 1D

Nominal thermal resistance

(Nominal) R-Value Rio | of wall
Transmittance / U “clear wall” U- and R-value,
Resistance without R°’ without slab and anchor
Anomaly ° | connections
Transmittance / U, [ U-and R-values for overall
Resistance R | assembly
Surface T 0 = exterior temperature
Temperature Index’ ' 1 = interior temperature
Linear Incremental increase in

¥ | transmittance per linear

Transmittance

length of slab

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

R1D Ro UO
ft2hr-°F / Btu ft2hr-°F / Btu Btu/ft? -hr °F
(m? K /W) (m? K /W) (W/m? K)
R-14.5 (2.55) R-8.5(1.49) | 0.118 (0.67)
Slab Linear Transmittance®
R U W
ft2hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
(m? K /W) (W/m? K) (W/m K)
R-6.2 (1.09) 0.161 (0.91) | 0.286 (0.495)

2 Panel edges (caulked joints between panels) had negligible linear transmittance effects so values not presented

Temperature Indices

Tin| 0.05

Min T on concrete wall, between studs, away from slab

Tiz| 0.23 | Max T on concrete wall, at slot anchor
Tiz| 0.73 | Min T on floor, at gypsum and studs
Tia| 0.75 | Min T on ceiling, at gypsum and studs

ASHRAE 1365-RP

B.6.8
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Detail 6.2.7

Precast Wall Assembly with 3 5/8” x 1 5/8" Steel Stud (16" o.c) and
Rigid Insulation Outboard of Studs — Slab Intersection

Thermal Performance Indicators

a0 Assembly 1D R Nominal thermal resistance of
I (Nominal) R-Value | wall

.20
Transmittance / U “clear wall” U- and R-value,

%97 | Resistance without R°’ without slab and anchor

50— | Anomaly ° | connections

.sa— | Transmittance / U, | U- and R-values for overall
Resistance R | assembly

.50

) Surface T 0 = exterior temperature

#T | Temperature Index’ ' | 1 = interior temperature

@ i | Linear Incremental increase in
o0 Transmittance g | transmittance per linear length
of slab

.00

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Rip Ro Uo
ft>hr-°F / Btu ft>hr-°F / Btu Btu/ft? -hr -°F
(m? K /W) (m? K /W) (W/m? K)
R-12.8 (2.25) | R-12.2(2.15) | 0.082(0.47)
Slab Linear Transmittance’

R U W
ft2hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
(m? K /W) (W/m? K) (W/m K)

R-8.7 (1.54) 0.115(0.65) |0.218 (0.377)

2 Panel edges (caulked joints between panels) had negligible linear transmittance effects so values not presented

Temperature Indices

Tin| 0.04 | Min T on concrete wall, between studs, away from slab
Tiz| 0.31 Max T on concrete wall, at slot anchor connection

Tis| 0.80 | Min T on floor, at gypsum and gravity anchor

Tia| 0.87 | Min T on ceiling, at gypsum and studs

ASHRAE 1365-RP

B.6.9
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Detail 6.2.8

Precast Sandwich Panel Wall Assembly with 3 5/8” x 1 5/8" Steel Stud
(16" o.c.) — Slab Intersection

Thermal Performance Indicators

J'QGI Assembly 1D R Nominal Thermal Resistance
0.20 5 | (Nominal) R-Value | of wall
0.5 Trar?sm|ttanc<.a / U,, | “clear wall” U- and R-value
Resistance without R without slab
P79 | Anomaly ©
.60 Us U and R values for:
(g i = i
ool | Transmittance / R, }Oinioncrete wall with panel
0,40 — Resistance lés’ s = concrete wall panel joint +
° | concrete slab
0,305
Surface T 0 = exterior temperature
o.208 | Temperature Index’ ' | 1 = interior temperature
0.10 Incremental increase in
. transmittance per linear
>%7 | Linear b, length of: P
Transmittance We j = panel joint
s = slab

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

R‘]D Ro UO
ft2-hr°F / Btu f2hr°F /Btu | Btu/ft? -hr °F
(m? K /W) (m? K /W) (W/m? K)
R-13.1 (2.30) | R-12.6 (2.22) | 0.079 (0.45)

Slab Linear Transmittance
Rs Us lIJs
f>hr°F /Btu | Btu/ft -hr -°F Btu/ft hr °F
(m” K /W) (W/m? K) (W/m K)
R-8.8 (1.54) | 0.114(0.65) | 0.118 (0.205)

Temperature Indices

Panel Joint Linear Transmittance

, R Uj W
ft>-hr-°F / Btu Btu/ft® -hr -°F Btu/ft hr °F
(m? K /W) (W/m? K) (W/m K)
R-11.7 (2.05) | 0.086 (0.49) |0.026 (0.046)

Tin | 0.73 | Min T on interior concrete wall, at panel joints, at slab
T2 | 0.82 | Max T on concrete wall, at slot anchor
Tis | 0.92 | Min T in interior surface, at floor/gypsum intersection and anchor

ASHRAE 1365-RP

B.6.10




Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Precast Sandwich Panel Wall Assembly with Concrete at Panel
Perimeter and Steel Connectors at 24” o.c. — Slab Intersection

Detail 6.2.9

Thermal Performance Indicators

e

N [ Assembly 1D R |R3.9(0.69RSI)+
©:205 | (Nominal) R-Value D | sandwich panel insulation
9.80= | Transmittance / . )
..o | Resistance without Lé"’ vgilt?w?)ru\tlvzllgbu_ and R-value,

Anomal °
0,60 y

Transmittance / U, U and R-values for the
©>F | Resistance R | assembly
0,400 .

Surface T 0 = exterior temperature
0.30+ | Temperature Index’ : 1 = interior temperature
L.2d Linear Incremental increase in
016 Transmittance 0] transmittance per linear

length steel framed floor

.00

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

report.

Nominal (1D) vs. Assembly Performance Indicators

Slannscfj\?gfignp?gel Rip Ro Yo .. R u W
R-Value ft>hr-°F / Btu ft2-hr-°F / Btu Btu/ft® -hr -°F ft*-hr-°F / Btu Btu/ft? -hr -°F Btu/ft -hr-°F
(RS)) (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-10 (1.76) | R-13.9 (2.45) | R-4.8 (0.85) | 0.207 (1.17) | R-4.7 (0.83) 0.213 (1.21) 0.085 (0.146)

Temperature Indices

Tin | 0.31 | Min T on sandwich panel, at intersection of concrete edges
Ti2 | 0.83 | Max T on sandwich panel, at centre of panel away from concrete edges
Tiz | 0.77 | Min T on slab, at drywall intersection near slab angle

B.6.11




Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.10

@/

Precast Sandwich Panel Wall Assembly with Steel Connectors at
16” o.c. — Slab Intersection

1,00

Thermal Performance Indicators

o.anbl | Assembly 1D R R-3.9 (0.69 RSI) +
(Nominal) R-Value D | sandwich panel insulation
0.a0—
Transmittance / « »
@797 | Resistance without Lé"’ C'It?wir \thII;bU' and R-value,
o.e0 | Anomaly ° withou
o.sof | Transmittance / U, U and R-values for the
- Resistance R assembly
Surface T 0 = exterior temperature
># 5 | Temperature Index’ " | 1 = interior temperature
0.za i i
Linear {ncrem%ntal |ncrea:§e in
08 Transmittance U ransmittance per linear
length steel framed floor
0,00

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

report.

Nominal (1D) vs. Assembly Performance Indicators

Slanns(tvl\iakt;ignpqigel Rip Ro Yo .. R U Wy
R-Value ft>-hr-°F / Btu ft>-hr-°F / Btu Btu/ft? -hr -°F ft>-hr-°F / Btu Btu/ft? -hr -°F Btu/ft -hr-°F
(RSI) (m* K /W) (M* K /W) (W/m? K) (Mm% K / W) (W/m? K) (W/m K)
R-10(1.76) | R-13.9 (2.45) | R-11.3 (1.99) | 0.088 (0.50) | R-11.2(1.97) | 0.089(0.51) | 0.013(0.022)

Temperature Indices

Ti1 0.77 | Min T on sandwich panel, at corner of sandwich panel
Tiz | 0.88 | Max T on sandwich panel, at centre of panel along top track of bottom wall
Tis | 0.93 | Min T on slab, at drywall intersection near steel slab angle

B.6.1
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Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.11

o>/

Precast Sandwich Panel Wall Assembly with Steel Connectors at
36” o.c. — Slab Intersection

Thermal Performance Indicators

1,00

n.anbl | Assembly 1D R R-3.9 (0.69 RSI) +
(Nominal) R-Value '® | sandwich panel insulation
0.a0—
Transmittance / « »
0, 70— Resistance W|thout on Cllear Wa” U' and R‘Value,
ol | Anomaly R, without slab
o.sof | Transmittance / U, U and R-values for the
- Resistance R assembly
Surface T 0 = exterior temperature
7 | Temperature Index’ | 1 = interior temperature
0.za . .
Linear Incremental increase in
0,10 Transmittance 1] transmittance per linear
- length steel framed floor

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final
report.

Nominal (1D) vs. Assembly Performance Indicators

Slanns(tvl\iakt;ignpqigel Rip Ro Yo R U U
R-Value ft>hr°F /Btu | f*hr°F/Btu | Btu/ft® -hr -°F ft>-hr-oF / Btu Btu/ft* -hr -oF Btu/ft -hr-°F
(RS) (m* K /W) (m* K /W) (W/m® K) (m? K/ W) (W/m® K) (W/m K)
R-10(1.76) | R-13.9(2.45) | R-11.6 (2.04) | 0.086 (0.49) | R-11.4(2.00) | 0.088 (0.50) 0.026 (0.046)

Temperature Indices

T | 0.77

Min T on sandwich panel, at corner of sandwich panel

T2 | 0.88

Max T on sandwich panel, at centre of panel at top track of bottom wall

Tis | 0.93

Min T on slab, at drywall intersection near steel slab angle

B.6.13



Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.12

@/

Precast Sandwich Panel Wall Assembly with Steel Connectors at
48” o.c. — Slab Intersection

Thermal Performance Indicators

100
DIQO! Assembly 1D R R-3.9 (0.69 RSI) +
(Nominal) R-Value '® | sandwich panel insulation
0.80—
Transmittance / p »
©.79— | Resistance without lé;’ qltiaor \;V;l;bu' and R-value,
0.s0— | Anomaly o | Withou
n.=0fk | Transmittance / U, U and R-values for the
Resistance R assembly
0,405
Surface T 0 = exterior temperature
998 | Temperature Index' " | 1 = interior temperature
0.29 i i
Linear lncremfitntal mcreal_se in
0.0 Transmittance ] ransmittance per linear
length steel framed floor
0,00

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

report.

Nominal (1D) vs. Assembly Performance Indicators

Slannscij\?g?ignp?gel Rip Ro Uo R U Y
R-Value f>hr°F /Btu | fhr°F /Btu | Btuft’ -hr-°F | ft>hr-oF /Btu Btu/ft* -hr -oF Btu/ft -hr-°F
(RS)) (m? K/ W) (m? K/ W) (W/m? K) (m? K/ W) (W/m? K) (W/m K)
R-10 (1.76) | R-13.9(2.45) | R-11.8(2.07) | 0.085 (0.48) | R-11.6 (2.05) | 0.086 (0.49) 0.012 (0.022)

Temperature Indices

Tiv | 0.78 | Min T on sandwich panel, at corner of sandwich panels
Ti2 | 0.88 | Max T on sandwich panel, at centre of panel along top track of bottom wall
Tiz | 0.93 | Min T on slab, at drywall intersection near steel slab angle

B.6.1
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Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.13

@)

Precast Sandwich Panel Wall Assembly with Fiber-Reinforced
Composite Connectors at 16” o.c. — Slab Intersection

Thermal Performance Indicators

1.0
N [ Assembly 1D R | R-3.9(0.69RSI)+

0298 | (Nominal) R-Value D | sandwich panel insulation
0.80— .

;fsr?gg :::aen\?v?téout U, “clear wall” U- and R-value,
| Anomaly R, | without slab
0.60

Transmittance / U, U and R-values for the
©-=9% | Resistance R | assembly
047 | Surface T | 0= exterior temperature
0.0 | Temperature Index’ : 1 = interior temperature
0.20 Linear Incremental increase in
- Transmittance 0] transmittance per linear

. length steel framed floor

0.00

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

report.

Nominal (1D) vs. Assembly Performance Indicators

Slannscfj\?g?ignp?gel Rip Ro Yo . v v
R-Value ft?-hr-°F / Btu ft>-hr-°F / Btu Btu/ft® -hr -°F ft>hr-°F / Btu Btu/ft? -hr -°F Btu/ft -hr-°F
(RS)) (m* K /W) (m* K /W) (W/m?® K) (m* K /W) (W/m? K) (W/m K)
R-10 (1.76) | R-13.9(2.45) | R-11.3(1.99) | 0.088 (0.50) | R-11.2(1.98) | 0.089 (0.51) 0.011 (0.018)

Temperature Indices

T | 0.77

Min T on sandwich panel, at corner of sandwich panels

T2 | 0.88

Max T on sandwich panel, at centre of panel along top track of bottom wall

Tz | 0.93

Min T on slab, at drywall intersection near steel slab angle

B.6.15




Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.14

Exterior Insulated Concrete Block Wall Assembly with Shelf Angle
& Brick Ties Supporting Brick Veneer — Slab Intersection

Thermal Performance Indicators

1.Gd

Assembly 1D R R-5.6 (0.98 RSI) + exterior
©-=E | (Nominal) R-Value '® | insulation
0%~ | Transmittance / U, | ‘clear wall” U- and R-value
o.70— | Resistance without R°’ without slab and shelf

/—® Anomaly ° | angle

0.60

Transmittance / U, | U- and R-values for overall
©>E | Resistance R | assembly
©*8 | surface T 0 = exterior temperature
0.30 | Temperature Index’ ' | 1 = interior temperature
0.20 Incremental increase in

Linear transmittance per linear
0.0 Transmittance v length of shelf angle and
0,00 slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

inscration 1D Rip Ro Yo R u W
= Valle ft*hr-°F / Btu f*hr°F /Btu | Btu/ft®-hr°F | ft*>hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
(RSI) (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-5 (0.88) R-10.6 (1.86) R-10.4 (1.83) | 0.096 (0.55) R-7.4 (1.30) 0.135 (0.77) 0.236 (0.408)
R-10 (1.76) R-15.6 (2.74) R-14.2 (2.50) | 0.070 (0.40) R-8.8 (1.56) 0.113 (0.64) 0.258 (0.446)
R-15 (2.64) R-20.6 (3.62) R-17.8 (3.13) | 0.056 (0.32) R-9.9 (1.75) 0.101 (0.57) 0.268 (0.464)
R-20 (3.52) R-25.6 (4.50) R-20.8 (3.66) | 0.048 (0.27) R-10.8 (1.90) 0.093 (0.53) 0.270 (0.467)
R-25 (4.40) R-30.6 (5.38) R-23.7 (4.17) | 0.042 (0.24) R-11.5 (2.03) 0.087 (0.49) 0.268 (0.463)
Temperature Indices
R5 | R15 | R25
Tt | 0.47 | 0.51 | 0.57 | Min T on exterior face of concrete blocks at air-filled blocks, at bottom of slab
Tiz | 0.82 | 0.84 | 0.86 | Min T on interior surfaces, at floor/gypsum intersection, at studs

ASHRAE 1365-RP

B.6.16




Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior Insulated Concrete Block Wall Assembly with Spaced
Shelf Angle & Brick Ties Supporting Brick Veneer — Slab

Detail 6.2.15

Intersection
Thermal Performance Indicators

1.0

Assembly 1D R R- 5.6 (0.98 RSI) +
0295 | (Nominal) R-Value D | exterior insulation
©#= | Transmittance / U | “clear wall” U- and R-
o.7a— | Resistance without RO’ value without slab and

Anomaly ° | shelf angle
0,60

Transmittance / U, | U-and R-values for
0,508 .

Resistance R | overall assembly
0,405

Surface T 0 = exterior temperature
o.305 | Temperature Index’ " | 1 = interior temperature
L.20 Incremental increase in
o Linear W transmittance per linear

Transmittance length of shelf angle and
0,00 slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

InsEi(atzggr1 D Rio Ro Yo R u N
= Value ft*hr-°F / Btu f*hr°F /Btu | Btu/ft®-hr°F | ft>hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
(RS) (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-5 (0.88) R-10.6 (1.86) R-10.4 (1.83) | 0.096 (0.55) R-8.1 (1.42) 0.124 (0.70) 0.167 (0.289)
R-10 (1.76) R-15.6 (2.74) R-14.2 (2.50) | 0.070 (0.40) R-9.9 (1.74) 0.101 (0.57) 0.186 (0.322)
R-15 (2.64) R-20.6 (3.62) R-17.8 (3.13) | 0.056 (0.32) R-11.5 (2.02) 0.087 (0.49) 0.186 (0.322)
R-20 (3.52) R-25.6 (4.50) R-20.8 (3.66) | 0.048 (0.27) R-12.9 (2.27) 0.078 (0.44) 0.178 (0.307)
R-25 (4.40) R-30.6 (5.38) R-23.7 (4.17) | 0.042 (0.24) R-14.3 (2.51) 0.070 (0.40) 0.168 (0.290)
Temperature Indices
R5 | R15 | R25
Tir | 0.54 | 0.58 | 0.64 | Min T on exterior face of concrete blocks, at air-filled blocks, at bottom of slab
Ti2 | 0.84 | 0.87 | 0.89 | Min T on interior surfaces, on floor/gypsum intersection, at studs

ASHRAE 1365-RP B.6.17



Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.16

I.DUI

Exterior Insulated Concrete Block Wall Assembly with Masonry
Ties Supporting Brick Veneer — Balcony Slab Intersection

Thermal Performance Indicators

0908 | Assembly 1D R.. | R-5.6 (0.98 RSI) + exterior

o.e0— | (Nominal) R-Value '® | insulation

R -Igfsri]:’tr;rlmt:;aen\i/‘iaﬂ/mout U, | “clear wall” U- and R-value

: 0.6 | Anomaly R, | without slab

2298 | Transmittance / U, | U- and R-values for overall

o.40— | Resistance R | assembly

0.0 | Surface T 0 = exterior temperature

- Temperature Index’ ' | 1 = interior temperature
Linear Incremental increase in

019 Transmittance Y | transmittance per linear

.00 length of slab

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

report.
Nominal (1D) vs. Assembly Performance Indicators
Exterior
. R1D Ro Uo R U LIJ
'”Sé’la\‘/t;cl’ﬂ; O | #nF/Bwu | hrF/Bu | B hroF | hrF/Btu | BtuffhroF | BtufthrF
(RSI) (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-5 (0.88) R-10.6 (1.86) | R-10.4 (1.83) | 0.096 (0.55) | R-6.64 (1.17) | 0.151(0.86) | 0.327 (0.565)
R-10 (1.76) | R-15.6 (2.74) | R-14.2(2.50) | 0.070(0.40) | R-7.77 (1.37) | 0.129(0.73) | 0.350 (0.606)
R-15(2.64) | R-20.6(3.62) | R-17.8(3.13) | 0.056 (0.32) | R-8.71(1.53) | 0.155(0.65) | 0.352 (0.609)
R-20 (3.52) | R-25.6 (4.50) | R-20.8 (3.66) | 0.048 (0.27) | R-9.43(1.66) | 0.106 (0.60) | 0.348 (0.603)
R-25 (4.40) | R-30.6(5.38) | R-23.7 (4.17) | 0.042 (0.24) | R-10.43 (1.84) | 0.096 (0.54) | 0.322 (0.558)
Temperature Indices
R5 | R15 | R25
Ti1 | 0.42 | 0.49 | 0.55 | Min T on exterior face of concrete blocks, at top of slab, at air filled blocks
Ti2 | 0.78 | 0.82 | 0.83 | Min T on interior surfaces, at floor/gypsum intersection, at studs

ASHRAE 1365-RP

B.6.18




Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.2.17

Exterior Insulated Concrete Block Wall Assembly with Masonry
Ties Supporting Brick Veneer — Angle Supported Slab & Slab
Intersection

Thermal Performance Indicators

>99% | Assembly 1D R. | R-5.6(0.98 RSI) + Exterior
o.20— | (Nominal) R-Value ® | Insulation
o.7a— | Transmittance / « ”
Resistance without Uo, c_Iear wall” U- and R-value
.80 Anomaly R, | without balcony slab
>% | Transmittance / U, | U- and R-values for overall
0.0+ | Resistance R | assembly
\® o.z01 | | Surface T 0 = exterior temperature
o= Temperature Index’ ' | 1 = interior temperature
- Linear Incremf-:'ntal increase in
Transmittance Y | transmittance per linear
.60 length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.
Nominal (1D) vs. Assembly Performance Indicators
InsEi(atzggr1 D Rio Ro Yo R u N
= Value ft*hr-°F / Btu f*hr°F /Btu | Btu/ft®-hr°F | ft*hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
(RS) (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-5 (0.88) R-10.6 (1.86) R-10.4 (1.83) | 0.096 (0.55) R-8.4 (1.47) 0.120 (0.68) 0.140 (0.243)
R-15 (2.64) R-20.6 (3.62) R-17.8 (3.13) | 0.056 (0.32) R-13.0 (2.28) 0.077 (0.44) 0.126 (0.218)
R-25 (4.40) R-30.6 (5.38) R-23.7 (4.17) | 0.042 (0.24) R-16.2 (2.84) 0.062 (0.35) 0.118 (0.205)
Temperature Indices
R5 | R15 | R25
Tir | 0.55 | 0.65 | 0.70 | Min T on exterior face of concrete blocks, at bottom of slab, at slab angle supports
Tiz | 0.85 | 0.89 | 0.91 | Min T on interior surfaces, at floor/gypsum intersection, at studs

ASHRAE 1365-RP B.6.19



Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior Insulated Concrete Block Wall Assembly with Masonry
Ties Supporting Brick Veneer — Balcony Slab Intersection

Detail 6.2.18

Thermal Performance Indicators

1,00
D.go! Assembly 1D R, | R-5:6(0.98 RSI)+
(Nominal) R-Value D | exterior insulation
0.80—
Transmittance / « ”
0.70— | Resistance without Léo, clear wall” U- and R-
value without slab
.60 | Anomaly ©
o.5a | Transmittance / U, | U- and R-values for
Resistance R | overall assembly
0,40+
Surface T 0 = exterior temperature
@8 | Temperature Index’ ' | 1 = interior temperature
0.20 Linear Incremental increase in
/—@ 010 Transmittance Y | transmittance per linear
length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Insllzji(atzgﬁr1 D Rio Ro Yo R J N
= Valle ft*hr-°F / Btu f*hr°F /Btu | Btu/ft®-hr°F | ft*hr°F / Btu Btu/ft’ -hr -°F Btu/ft hr °F
(R (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-5 (0.88) R-10.6 (1.86) R-10.4 (1.83) | 0.096 (0.55) R-6.5 (1.14) 0.154 (0.88) 0.348 (0.602)
R-10 (1.76) R-15.6 (2.74) R-14.2 (2.50) | 0.070 (0.40) R-7.6 (1.34) 0.131 (0.75) 0.367 (0.636)
R-15 (2.64) R-20.6 (3.62) R-17.8 (3.13) | 0.056 (0.32) R-8.5 (1.50) 0.117 (0.67) 0.368 (0.636)
R-20 (3.52) R-25.6 (4.50) R-20.8 (3.66) | 0.048 (0.27) R-9.2 (1.61) 0.109 (0.62) 0.367 (0.636)
R-25 (4.40) R-30.6 (5.38) R-23.7 (4.17) | 0.042 (0.24) R-9.9 (1.75) 0.101 (0.57) 0.351 (0.607)
Temperature Indices
R5 | R15 | R25
Ti1 | 0.39 | 0.48 | 0.53 | Min T on exterior face of concrete blocks, at top of slab, at air filled blocks
Tiz | 0.77 | 0.81 | 0.83 | Min T on interior surfaces, at floor/gypsum intersection, at studs

ASHRAE 1365-RP

B.6.20
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Detail 6.2.19

Interior Insulated Concrete Mass Wall with 1 5/8” x 1 5/8” Steel
Studs (16” o.c.) Supporting Interior Finish — Isokorb Rutherma DF
Thermally Broken Concrete Floor Slab Intersection

J.DGI

Thermal Performance Indicators

0.90 Assembly 1D R R-2.9 (0.51 RSI) +
e | (Nominal) R-Value D" | exterior insulation
_ | Transmittance / “ "

o Resistance without lIJQO’ clear wall” U- and R-

o.col Anomaly o value, without slab

.50 Transmittance / u, U and R-values for the

0.0 Resistance R assembly

0.30 8 Surface T 0 = exterior temperature
Temperature Index’ : 1 = interior temperature

0,20

- Linear Incremgntal increase in
Transmittance g transmittance per linear

.00 length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

|nsET;§22r1 D Rio Ro Yo 2 5 u w
RValue ft>-hr-°F / Btu ft>-hr-°F / Btu Btu/ft® -hr -°F ft>hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
RS) (m? K /W) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-10.0 (1.76) R-12.9 (2.26) R-11.7 (2.07) 0.085 (0.48) R-9.7 (1.72) 0.103 (0.58) 0.152 (0.263)
Temperature Indices
Tiq 0.84 | Min T on insulation away from slab, between studs
Tiz 0.87 | Max T on insulation away from slab, at studs
Tiz 0.70 | Min T on slab exposed to interior air, at insulation between studs

B.6.21
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. Exterior Insulated Concrete Drained EIFS Wall Assembly — Window
Detall 631 and Floor Slab Intersection

Thermal Performance Indicators

“m Assembly 1D R R-3.0 (0.53 RSI) + exterior
0.0 (Nominal) R-Value ® | insulation
>#7 Transmittance / Uy, | “clear wall” U- and R-value:
n.70— Resistance without | Ry, | w = wall without slab
o op. Anomaly Ug | g =glazing
D.s0 Us, | U and R-values for
- Transmittance / Rs, | s = wall + slab
"1 Resistance U;, | t = combined wall + slab +
0.30 R; | window
o.z0f  Surface 1. | O = exterior temperature
- Temperature Index’ " | 1 = interior temperature
.l
Incremental increase in
0.0 . transmittance per linear
Linear Ws, )
Transmittance length of:
W s =slab
g = glazing transition
'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.
Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Concrete Clear Wall Base Assembly - Glazing
Extgrior Rip Rw Uw Ucentre of glazing Ug
'”Slg'?/t'?” D1 t2heor /B | fEHroF/Btu | Btu/i? hr °F Btu/ft? -hr °F Btu/ft? -hr °F
(RSl) (m? K/ W) (m? K/ W) (W/m? K) (Wim? K) (Wim? K)
R-15(2.64) | R-18.0(3.17) | R-17.6 (3.10) | 0.057 (0.32) 0.321 (1.82) 0.400 (2.27)
Slab Linear Transmittance Window Transition Linear Transmittance
Exterior 2
Insulation 1D Rs Us s R Ue g
M Rvaie | fhroF /Bt | B hr°F | Btuse hr oF ft*hrF /Bty | Btuft®-hr°F | Brusit hr °F
(RS (m? K/ W) (W/m? K) (W/m? K) (m? K/ W) (W/m? K) (W/m K)
R-15(2.64) | R-17.1 (3.02) | 0.058 (0.33) | 0.013 (0.023) R-5.6 (0.98) 0.179 (1.02) | 0.177 (0.307)

Temperature Indices

T | 0.73 | Min T on concrete interior surface, below window sill between studs *For the linear transmittance, use the window perimeter

Tiz | 0.89 | Max T on concrete, at floor slab intersection away from window

Tiz | 0.60 | Min T on window frame, at corner of glass
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Detail 6.3.2

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Interior Insulated Concrete Mass Wall with 1 5/8” x 1 5/8” Steel Studs
(16” o.c.) Supporting Interior Finish — Window & Slab Intersection

Thermal Performance Indicators

1,00

Assembly 1D R R-2.9 (0.5 RSI) + interior
>%7E | (Nominal) R-Value ' | insulation
080—

Transmittance / Uy, | “clear wall” U- and R-value:
e.70— | Resistance without | Ry, | w = concrete wall without slab
5o | Anomaly Uy | g = glazing
o.col Us, | U and R-values for:

Transmittance / Rs, | s = wall + slab
0.4 | Resistance U;, | t = combined wall + slab +
0,508 R; | window
- Surface 0 = exterior temperature

T, A

Temperature Index’ " | 1 = interior temperature
o Incremental increase in
0.00 Linear Ws, | transmittance per linear length of:

Transmittance Yy | s=slab

g = glazing transition

'Surface temperatures are a result of steady-state conductive heat flow with
constant heat transfer coefficients. Limitations are identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Concrete Clear Wall Slab Linear Transmittance

Interior Rip Ry Uw R U Ys
'“SF‘;[?};‘;S; D f2hroF / Bt fhreF /Bt | Btu/ft’ hr °F ft>hr-°F / Btu Btu/ft? -hr -°F Btu/ft? -hr -°F

(RS) (m*K /W) (m"K/W) (W/m? K) (m? K /W) (W/m? K) (W/m? K)
R-10 (1.76) | R-12.9 (2.27) | R-12.3(2.16) | 0.082 (0.46) R-8.4 (1.47) 0.120 (0.68) | 0.366 (0.634)
R-15(2.64) | R-17.9(3.15) | R-17.3(3.05) | 0.058 (0.33) R-9.7 (1.70) 0.103 (0.59) | 0.412 (0.714)

Window Transition Linear Transmittance

Interi Without Steel Sheet Connected to Studs With Steel Sheet Connected to Studs
nterior
Insulation 1D Ry Uy g2 Ry Us e
R-Value fehroF /Btu | Btu/ft -hr °F Btu/ft -hr-°F fehroF /Btu | Btu/ft -hr °F Btu/ft -hr-°F
(RSI) (m? K /W) (W/m? K) (W/m K) (m? K /W) (W/m? K) (W/m K)
R-10 (1.76) | R-3.6 (0.63) | 0.280 (1.59) | 0.683 (1.182) | R-3.5(0.62) | 0.286 (1.62) | 0.703 (1.217)
R-15(2.64) | R-3.7(0.65) | 0.270(1.53) | 0.681(1.179) | R-3.6 (0.64) | 0.275(1.56) | 0.703 (1.217)

2For the linear transmittance, use the window perimeter

Temperature Indices

Base Assembly - Glazing

With Sheet Without Sheet Usentre of glass Ug
R10 R15 R10 R15 Btu/ft* -hr -°F Btu/ft® -hr -°F
Tia| 017 | 017 | 0.16 | 0.15 | Min T on window frame, at bottom middle of glazing (W/m” K) (W/m?* K)
To | 0.06 | 0.06 | 0.06 | 0.06 | Min T on concrete, away from window slab and studs 0.321(1.82) | 0.400 (2.27)
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Detail 6.3.3

Interior Insulated Concrete Mass Wall with 1 5/8” x 1 5/8” Steel Studs
(16” o.c.) Supporting Interior Finish — Window & Projected Slab
Intersection

Thermal Performance Indicators

100

. 90! Assembly 1D R R-2.9 (0.51 RSI) + interior
: (Nominal) R-Value ' | insulation
0.5 Transmittance / Un, “clfar wall” U- and R-value:
0.7~ | Resistance without R, V\: —bconcrete wall without
o.ea | Anomaly U, sia .
g = glazing
D.50 Us, | U and R-values for:
0.0l Transmittance / Rs, | s =wall +slab
' Resistance Ui, | t = combined wall + slab +
0,300 R; | window
o.z0 Surface T 0 = exterior temperature
. Temperature Index’ " | 1 = interior temperature
@ Incremental increase in
.00 . transmittance per linear
Linear Ws, :
@ Transmittance U] length of
9 [ s=slab
g = glazing transition

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Concrete Clear Wall Base Assembly - Glazing

Interior R1p Rw Uw Ucentre of glass Ug
Insulation 1D ft>-hr-°F / Btu ft>-hr-°F / Btu Btu/ft? -hr -°F Btu/ft? -hr -°F Btu/ft? -hr -°F
R-Value (RSI) (m? K /W) (m? K /W) (W/m? K) (W/m? K) (W/m? K)
R-10 (1.76) | R-12.9(2.28) | R-12.9 (2.27) | 0.077 (0.44) 0.321 (1.82) 0.400 (2.27)
R-15(2.64) | R-17.9(3.16) | R-17.9(3.15) | 0.056 (0.32)

Slab Linear Transmittance Window Transition Transmittance

Interior Rs Us '5“5 Rt Ut Wy
Insulation 1D ft>hr-°F / Btu Btu/ft® -hr -°F Btu/ft® -hr -°F ft2hr°F / Btu Btu/ft? -hr -°F Btu/ft -hr-°F
R-Value (RSI) (m? K /W) (W/m? K) (W/m? K) (m*K /W) (W/m? K) (W/m K)
R-10 (1.76) R-7.4 (1.3) 0.135 (0.77) | 0.499 (0.864) R-3.1 (0.55) 0.320 (1.82) 0.290 (0.502)
R-15 (2.64) R-9.1 (1.6) 0.110 (0.63) | 0.471 (0.815) R-3.3 (0.58) 0.305 (1.73) 0.298 (0.515)

%For the linear transmittance, use the window perimeter

Temperature Indices

R10 R15
T | 0.07 0.05 | Min T on concrete, away from window slab and studs
T2 | 0.57 0.56 | Max T on concrete along window jamb
Tiz | 0.31 0.31 Min T on window frame, at bottom middle of glazing
T | 0.34 0.36 | Min T on window glass, at bottom middle
Tis | 0.34 0.33 Min T on Slab, bottom of slab along wall, away from window
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.3.4

Precast Sandwich Panel Wall Assembly with Concrete at Panel
Perimeter and Steel Connectors (24” o.c.) - Window Intersection

Thermal Performance Indicators

. Assembly 1D R R-3.9 (0.69 RSI) +
(Nominal) R-Value '® | sandwich panel insulation
e | “clear wall’ U- and R-
Transmittance / (UMW .
0.0 . - | value:
Resistance without Rw, _ dwich | wall
| Anomaly U w = sandwich panel wa
o7 9 | g =glazing
2= | Transmittance / U, | Uand R-values for the
0.0 | Resistance R overall assembly
0.40+ | Surface T 0 = exterior temperature
0.0 Temperature Index’ : 1 = interior temperature
Incremental increase in
2<% | Linear transmittance per linear
0.10 Transmittance v length of glazing
S o transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Precast Clear Wall

Base Assembly — Glazing

2For the linear transmittance, use the window perimeter

Temperature Indices

Sandwich
Panel R1D Rw Uw Ucentre of glass Ug
Insulation 1D ft>hr-°F / Btu f2hr°F /Btu | Btu/ft? -hr °F Btu/ft? -hr °F Btu/ft? -hr -°F
R-Value (m? K /W) (m? K /W) (W/m? K) (W/m? K) (W/m? K
(RSI)
R-10 (1.76) | R-13.9(2.45) | R-4.8(0.85) | 0.207 (1.17) 0.321(1.82) | 0.400 (2.27)
Window Transition Linear Transmittance
Sandwich
Panel R U P2
Insulation 1D ft2-hr-°F / Btu Btu/ft? -hr -°F Btu/ft -hr-°F
R-Value (m? K /W) (W/m? K) (W/m K)
(RSI)
R-10 (1.76) | R-1.9(0.33) | 0.536 (3.04) | 0.611 (1.058)

Ti1 | 0.45 | Min T on sandwich panel, at concrete edge next to window opening

Tiz | 0.69 | Max T on sandwich panel, at centre of panel away from concrete edges
Tis | 0.43 | Min T on glazing, at corner of window frame

Tisa | 0.40 | Min T on window frame, at window head
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. Precast Sandwich Panel Wall Assembly with 3 5/8” Steel Stud (16"
Detall 635 0.C.) - Window Intersection

Thermal Performance Indicators

"DGI Assembly 1D R, | Nominal thermal
o.o0 | (Nominal) R-Value | resistance wall
0.80— | Transmittance / Uw, V(;ﬁjaer_ wall" U- and R-
| Resistance without | Ry, - .
0.70 * | w = sandwich panel wall
Anomaly Ug = qlazi
o.coll : g = glazing
Transmittance / U, | U and R-values for the
v.s0f | Resistance R | assembly
0.40—~ | Surface 0 = exterior temperature
| T o i
ol Temperature Index 1 = interior temperature
Incremental increase in
@ b.z0 Linear " transmittance per linear
.10 Transmittance length of glazing
@ transition
.00

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly — Glazing
R1ip Rw Uw Ucentre of glass Ug
ft>hr-°F / Btu ft>hr-°F / Btu Btu/ft? -hr -°F Btu/ft> -hr -°F | Btu/ft® -hr °F
(M2 K /W) (m? K /W) (W/m? K) (W/m? K) (W/m? K
R-13.1 (2.30) | R-12.6 (2.22) | 0.079 (0.45) 0.321(1.82) | 0.400 (2.27)

Window Point and Linear Transmittance

%For linear transmittance, use window perimeter for length

R U P
ft>-hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
(m? K /W) (W/m? K) (W/m K)

R-10.9 (1.92) | 0.091(0.52) | 0.028 (0.048)

Temperature Indices

Tin| 0.82 Min T on concrete wall, centered above window head

Tiz| 0.86 Max T on concrete wall, at steel stud and window frame

Tiz| 0.59 Min T on window frame, at bottom corner

Tiu| 0.56 Min T on window glass, in lower corner
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. Exterior Insulated Concrete Drained EIFS Wall Assembly — Window
Detall 636 with Aerogel and Floor Slab Intersection

Thermal Performance Indicators

1.0

Assembly 1D R R-3.0 (0.53 RSI) +
0.205 | (Nominal) R-Value D | exterior insulation
> | Transmittance / Uy, Vcalﬁg_ wall” U- and R-
o.70— | Resistance without | R, _ Il without slab

| Anomaly U, w =wa wi out sla

D.60 g = glazing
0.50 Us, | U and R-values for:

Transmittance / Rs, | s = wall + slab
045 | Resistance U, | t=combined wall + slab
0,30 R: | + window
0.20 Surface T 0 = exterior temperature
. Temperature Index’ ' | 1 = interior temperature
.l

Incremental increase in
0-00 L transmittance per linear
inear Ws,
. length of
Transmittance Yg s = slab
g = glazing transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Concrete Clear Wall Base Assembly - Glazing
Exterior
. R1 D Rw Uw Ucentre of glazing Ug
nsulation 101 fnroF /Bty | #EneoF/Btu | Bt hr oF B 4 °F | B/t hr °F
(RS)) (m? K /W) (m? K /W) (W/m? K) (W/m* K) (W/m* K)
R-15(2.64) | R-18.0(3.17) | R-17.6 (3.10) | 0.057 (0.32) 0.321 (1.82) 0.400 (2.27)

Slab Linear Transmittance Window Transition Linear Transmittance
Exterior 2
Insulation 1D 2 BS 93 o EUS o 2 5 2Ut o Wy o
R-Value ft*-hr-°F / Btu Btu/ft® -hr -°F Btu/ft® -hr -°F ft*-hr-"F / Btu Btu/ft® -hr -°F Btu/ft hr °F
(RS) (m? K /W) (W/m?® K) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-15(2.64) | R-17.1 (3.02) | 0.058 (0.33) | 0.013(0.023) R-6.1 (1.07) 0.164 (0.93) | 0.106 (0.184)

Temperature Indices

. . R . . 2 . . .
T | 0.82 | Min T on concrete interior surface, below window sill between studs | “For thf linear transmittance, use the window
perimeter

Tiz | 0.91 | Max T on concrete, at floor slab intersection away from window

Tiz | 0.59 | Min T on window frame, at corner of glass
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.3.7

Detail referenced from work done by Passive House Academy

Interior Insulated Concrete Block or Concrete Wall Assembly with
Brick Cladding - Window Intersection

Head Jamb Sill
Thermal Performance
Clear Wall Clear Wall . .
Condition R-Value U-Value Linear Té?l:}?]rrnfltt?nce ()
ft>-hr-°F / Btu Btu/ ft*-hr-°F (Wim K)
(M’K / W) (W/m?K)
Wall Clear Field -
Typical Jamb 0.308 (0.533)
Typical Head R-16.0 (2.85) 0.063 (0.351) 0.315 (0.546)
Typical Sill 0.322 (0.558)

Typical Overall Window

0.313 (0.543)
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.3.8

Detail referenced from work done by Passive House Academy

Interior Insulated Concrete Block or Concrete Wall Assembly with
Brick Cladding - Window Intersection Aligned with Insulation

Head Jamb Sill
Thermal Performance
Clear Wall Clear Wall . .
Condition R-Value U-Value Linear Té?"/f]:“f'tt;f"ce ()
ft>-hr-°F / Btu Btu/ ft>hr-°F (vl</ mK)
(M’K / W) (W/m?K)
Wall Clear Field -
Aligned Jamb 0.079 (0.136)
Aligned Head R-16.0 (2.85) 0.063 (0.351) 0.086 (0.149)
Aligned Sill 0.088 (0.152)

Aligned Overall Window

0.083 (0.143)
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Detail

\

6.4.1

/@

@)

Exterior Insulated Concrete Drained EIFS Wall Assembly —
Conventional Curtain Wall Transition

Thermal Performance Indicators

1.0
B | Assembly 1D R | R3.0(0.53Rs)+
.20 | (Nominal) R-Value D | exterior insulation
%~ | Transmittance / U, clear wa.ll U- and R-
u.7o— | Resistance without U value for._ .
* | g = curtain wall glazing
Anomaly Rw _
0.80 w = concrete assembly
0.=o b | Transmittance / U, | U-and R-values for
Resistance R overall assembly
0,405
Surface T 0 = exterior temperature
u-308 | Temperature Index’ : 1 = interior temperature
.20 Incremental increase in
e Linear W transmittance per linear
' Transmittance length of curtain wall
0.00 transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Wall

Base Assembly — Curtain Wall Glazing

Extgrior R1D Rw Uw Ucentre of glazing Ug
nsulation 101 fenroF /Bty | AEneoF /B | Bt hr oF Bu/ft hr °F | Btute hr °F
(RS) (m? K /W) (m? K /W) (W/m? K) (W/m? K) (W/m? K)
R-15 (2.64) R-18.0 (3.17) | R-17.6 (3.10) 0.057 (0.32) 0.321 (1.82) 0.476 (2.70)
Curtain Wall Transition Linear Transmittance
Exterior
Insulation 1D 2 OR 2U o Y
R-Value ft*hr°F / Btu Btu/ft” -hr -°F Btu/ft hr °F
(RS)) (m? K /W) (W/m? K) (W/m K)
R-15 (2.64) R-4.4 (0.78) 0.227 (1.29) 0.059 (0.103)
Temperature Indices
Ti1 0.79 | Min T on concrete interior face, between steel studs
Ti2 0.87 | Max T on concrete, at drywall return
Tiz 0.58 | Min T on curtain wall, at glass
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. Precast Sandwich Panel Wall Assembly with 3 5/8” Steel Stud (16"
Detall 642 o.c.) — Curtain Wall Transition

Thermal Performance Indicators

/@ J.OOI Nominal thermal
. | resistance of two base
o Assembly 1D Ribw, | assemblies:
\ oo | (Nominal) Revalue Ridow w = concrete wall

0.70— cw = curtain wall

0.8 | Transmittance / “clear wall” U- and R-

U
,.cn | Resistance without 5‘”’ value for the two base
R

Anomaly | assemblies
0,40 il

Transmittance / U, | U-and R-values for
0308 .

Resistance R overall assembly
0.za .

Surface T 0 = exterior temperature
0.10 Temperature Index’ : 1 = interior temperature
0,00 . i i

Linear Incremgntal increase in

g transmittance per linear

Transmittance o

length of transition joint
'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly — Curtain Wall®

R1 Dw Rw Uw R1 Dcw Rcw Ucw
#2hr°F/Btu | #2hr°F/Btu | Btu/ft -hr °F ft>hr°F /Btu | f*hr°F/Btu | Btu/ft* -hr °F
(M2 K /W) (M2 K / W) (W/m? K) (m* K/ W) (m* K /W) (W/m” K)
R-13.1 (2.30) | R-12.6 (2.22) | 0.079 (0.45) R-19.2 (3.38) | R-5.7 (1.01) ] 0.175 (0.99)

R-15 back pan insulation

Transition Joint Linear Transmittance

R U i
ftz-hg-"F /Btu | Btu/ft® -hr-°F Btu/ft hr °F
(m? K /W) (W/m? K) (W/m K)

R-8.0 (1.41) | 0.125(0.71) | 0.082 (0.142)

Temperature Indices

Tin| 0.62 Min T on interior concrete wall, at mullion

Ti2| 0.83 Max T on interior concrete wall, away from mullion

Tiz| 0.43 Min T in air cavity, at mullion
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.4.3

@

Interior Insulated Concrete Mass Wall — Conventional Curtain Wall
Transition

Thermal Performance Indicators

Assembly 1D

R-2.9 (0.50 RSI) +

. R T .
0.8 | (Nominal) R-Value D | exterior insulation
0.8 . “clear wall” U- and R-
Transmittance / Ug, )
| | . ; value for:
.70 Resistance without Uuw, _ .
Anomal R g = curtain wall
0.60 y " | w = concrete assembly
o.=0 | Transmittance / U, | U-and R-values for
. Resistance R overall assembly
Surface 0 = exterior temperature
0,307 1 T . .
Temperature Index 1 = interior temperature
b Incremental increase in
0410 Linear W transmittance per linear
Transmittance length of curtain wall
Q.00

transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Wall

Base Assembly — Curtain Wall Glazing

Exterior
. R1D Rw Uw Ucentre of glazing Ug
nsulation 10 | #2hroF /Bty | f2hrF /Btu | Btu/ft hr °F BHu/ft -hr °F | Btu/ft -hr °F
(RSI) (m? K /W) (m? K /W) (W/m? K) (W/m? K) (W/m? K)
R-10 (1.76) | R-12.9(2.26) | R-12.9(2.28) | 0.077 (0.44) 0.321 (1.82) 0.476 (2.70)
Curtain Wall Transition Linear Transmittance
Exterior
Insulation 1D 5 OR 2U o W
R-Value ft -hzr- F/Btu Btu/ft -Qr- F Btu/ft hr °F
(RS)) (m? K /W) (W/m? K) (W/m K)
R-10 (1.76) | R-3.7 (0.64) 0.274 (1.55) | 0.171 (0.295)
Temperature Indices
Ti1 0.44 | Min T on frame
Ti2 0.43 | Min T on glazing
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Interior Insulated Concrete Mass Wall — Thermally Broken Curtain
Wall Transition

Detail 6.4.4

Thermal Performance Indicators

1.c0 Assembly 1D R R-2.9 (0.50 RSI) +
) 90! (Nominal) R-Value D | exterior insulation
o.e0— | Transmittance / Ug, clear wall" U- and R-
. . value for:
Resistance without Uuw, _ .
07— g = curtain wall
Anomaly Rw _
ool w = concrete assembly
Transmittance / U, | U-and R-values for
0,50 5 .
Resistance R | overall assembly
>4 | Surface 0 = exterior temperature
T o
o.3 | Temperature Index 1 = interior temperature
0,20 Incremental increase in
Linear W transmittance per linear
0,10 Transmittance length of curtain wall
@ 0.00 transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Wall

Base Assembly — Curtain Wall

Exterior Rip R u Ucento of alasi U
. w w centre of glazing g
nsulation 1D 1 fnroF /Bty | fEheF/Bu | B e °F Btu/ft hr °F | Btut hr °F
RS) (m? K /W) (m*K/W) (W/m? K) (W/m? K) (W/m? K)
R-10 (1.76) | R-12.9(2.26) | R-12.9(2.28) | 0.077 (0.44) 0.321 (1.82) 0.476 (2.70)
Curtain Wall Transition Linear Transmittance
Exterior
i R ) 1]
Ins;'?/tlon D1 #hr°F / Btu Btu/ft® -hr -°F Btu/ft hr °F
-Value ) 2
(RS) (m? K /W) (W/m? K) (W/m K)
R-10 (1.76) R-4.2 (0.74) 0.237 (1.34) | 0.050 (0.086)
Temperature Indices
Ti1 0.52 | Min T on frame
Ti2 0.50 | Min T on glazing
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Exterior Insulated Concrete Drained EIFS Wall Assembly — Concrete
Parapet & Slab Intersection

Detail 6.5.1

Thermal Performance Indicators

1.0

Assembly 1D R R-3.0 (0.53 RSI) + exterior
.98 | (Nominal) R-Value '® | insulation
29~ | Transmittance / U, clear. wall” U- and R-

. . R, | value:
v.7u— | Resistance without _
Uy, | r=roof

Anomaly _
0.60 Ry | w=wall
o.so | Transmittance / U, | U-and R-values for overall

Resistance R [ assembly
040+

Surface 0 = exterior temperature
0,30 1 T . .

Temperature Index 1 = interior temperature
o2 Li Incremental increase in
0.10 inear 0] transmittance per linear

Transmittance
.00 length of parapet

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Wall

Base Assembly - Roof

Extgrior Rip Ry U Roof E.xterior R, U,
| fEnrF /Btu [ fheoF /Bty | Bt e oF e | nroF e | Bt e oF
(RSI) (m* K/ W) (m* K/ W) (W/m* K) (RSI) (m* K/ W) (W/m* K)
R-15(2.64) | R-18.0(3.17) | R-17.6 (3.10) 0.057 (0.32) R-20 (3.52) R-21.9 (3.86) 0.046 (0.26)
Parapet Linear Transmittance
Exterior
Insulation 1D 2 B 2U o y o
R-Value ft -hg- F /Btu Btu/ft -?r- F Btu/ft hr °F
(RSI) (m“K/W) (W/m* K) (W/m K)
R-15 (2.64) R-8.6 (1.51) 0.117 (0.66) 0.231 (0.400)
Temperature Indices
Ti1 0.77 | Min T on concrete interior surface, at concrete roof slab intersection
Tiz | 0.88 | Max T on concrete interior surface at mid-wall
Tis | 0.82 | Min T on concrete ceiling, at drywall intersection, exposed to interior air

B.6.34
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. Exterior Insulated Concrete Drained EIFS Wall Assembly — Insulated
Detall 652 Concrete Parapet & Slab Intersection

Thermal Performance Indicators

1.0
B [ Assembly 1D R | R-30(0.53RSI) +
0.0 | (Nominal) R-Value D | exterior insulation
05008 T : Us | “clear wall’ U- and R-
ransmittance / R value:
>4 | Resistance without " = roof
~ | Anomaly U, | 1= ro0
L.69 R, |w=wall
>B | Transmittance / U, | U-and R-values for
o.40+~ | Resistance R | overall assembly
0.301 | Surface T. | 0 = exterior temperature
- Temperature Index’ : 1 = interior temperature
\@ Linear Incremental increase in
0,10 | . .
Transmittance g transmittance per linear
0,00 length of parapet

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly - Roof
Exterior Roof Exterior
. R1D Rw Uw : Rr Ur
insulation 1D fhrF /By | fheF /B | B hr °F nsulation 101 # hrOF /Blu | Bt hr -
(RS) (m? K /W) (M2 K /W) (W/m? K) (RS (M2 K /W) (W/m? K)
R-15(2.64) | R-18.0(3.17) | R-17.6 (3.10) | 0.057 (0.32) R-20 (3.52) R-21.9 (3.86) | 0.046 (0.26)

Parapet Linear Transmittance

Exterior
Insulation 1D 2 B 2U o y o
R-Value ft -hg- F / Btu Btu/ft -Qr- F Btu/ft hr °F
(RSI) (m” K/ W) (W/m~ K) (W/m K)
R-15 (2.64) R-10.2 (1.80) 0.098 (0.55) 0.125 (0.217)

Temperature Indices

Tit 0.83 | Min T on concrete interior surface, at concrete roof slab intersection

Tiz | 0.89 | Max T on concrete interior surface, at mid-wall

Tiz | 0.87 | Min T on concrete ceiling, at drywall intersection, exposed to interior air

B.6.35
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D t I 6 5 3 Interior Insulated Concrete Mass Wall with 1 5/8" Steel Stud (16" o.c)
clal e Supporting Interior Finish — Concrete Parapet & Roof Intersection

Thermal Performance Indicators

1.0
Nominal thermal
0-90! '(B\r\if;r:]t:?; I1?|-3Value Rip | resistance of wall
0.0l assembly
. U,, | “clear field” U- and R-
o.7a— | Transmittance / :
. . R, | values:
Resistance without _
0.80 Uy, | r=roof
Anomaly -
- Ry | w=wall
o oL | Transmittance / U, | U-and R-values for
Resistance R | overall assembly
0.30F
Surface T 0 = exterior temperature
C j °.z08 | Temperature Index' ' | 1 = interior temperature
0.10 Linear Incremental increase in
500 Transmittance Yy | transmittance per linear
length of parapet

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly — Roof
R1D Rw Uw IROOT EtXter,I]cl):; Rr 2Uw o
f2hr°F /Btu | f%hr°F/Btu | Btu/f -hr °F nsuiation fehroF /Bty | Btu/fthr°F
2 2 2 R-Value 5 (W/m2 K)
(m? K /W) (m? K /W) (W/m? K) (RSI) (m? K /W)
R-13.9 (2.44)| R-13.5(2.37)| 0.074 (0.42) R-20 (3.52) | R-21.9(3.86) | 0.046 (0.26)

Parapet Linear Transmittance

R U Y
f>hr°F / Btu | Btu/ft? -hr °F Btu/ft hr °F
(m? K /W) (W/m? K) (W/m K)

R-8.94 (1.57) | 0.112(0.64) | 0.449 (0.777)

Temperature Indices
Ti1| 0.06 | Min T on concrete wall, between studs, away from ceiling

Tiz| 0.27 | Max T on concrete wall, at wall/roof intersection

Tiza| 0.59 | Min T on interior ceiling, at gypsum board, between studs

ASHRAE 1365-RP B.6.36
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.5.4

Intersection

Precast Sandwich Panel Wall Assembly with 3 5/8” Steel Stud (16"
o.c.) — Steel Roof Deck with Open Web Steel Joist & Parapet

I.DGI

0.90 B8
0.80—
0.70—
0,60
0.50 8
0. 405

0.30 85

Thermal Performance Indicators

Assembly 1D

R-3.9 (0.69 RSI) +

(Nominal) R-Value Rio | sandwich panel insulation
Transmittance / U, clear f|eld U- and R-
. . R, values:
Resistance without _
Anomaly Uy, | r=roof
Ry | w=wall
. Y | U- and R-values for:
Transmittance / R, |:_ L
. j = panel joint
Resistance U, _
R, p = parapet
Surface T 0 = exterior temperature
Temperature Index’ ' 1 = interior temperature
Linear W Incremental increase in
Transmittance LIJJ, transmittance per linear
p

length of anomaly

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Wall

Interior Wall Linear Transmittance at Slab

Ripw Rw Uw ) Rj Uj U]
fthr°F /Btu | ft*hr°F/Btu | Btu/ft* -hr °F ft“hr°F /Btu | Btu/ft® -hr °F | Btu/ft hr °F
(m? K /W) (m? K /W) (W/m? K) (m” K /W) (W/m? K) (W/m K)
R-13.1 (2.30) | R-12.6 (2.22) | 0.079 (0.45) R-11.7(2.05) | 0.086 (0.49) | 0.026 (0.046)
Base Assembly - Roof Parapet Linear Transmittance

Roof Exterior

. R Ur Rp Up Yp
|nS|l?Jf/t;C|>Se1 | #nrF /Bt Btu/ft” -hr -°F ft*hr-°F /Btu | Btu/ft? -hr °F Btu/ft hr °F
(RS) (m? K /W) (W/m? K) (m” K /W) (W/m? K) (W/m K)
R-20 (3.52) | R-22.1 (3.88) | 0.045 (0.26) R-8.2 (1.43) | 0.123 (0.70) ] 0.375 (0.650)

Temperature Indices

Ti1 | 0.82 Min T on concrete wall, at panel joint, away from roof

Ti2 | 0.89 Max T on concrete wall, below Ibeam

Tis| 0.77 Min T in interior surface, on concrete, away from joist

Tisa| 0.19 Min T on concrete parapet, and panel edge and wood block

ASHRAE 1365-RP

B.6.37
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. Precast Sandwich Panel — Steel Roof Deck with Open Web Steel Joist
Detall 655 & Parapet Intersection

Thermal Performance Indicators
1,00

.ol | Assembly 1D R R-3.9 (0.69 RSI) +
(Nominal) R-Value P | sandwich panel insulation
0.a0— “ ”
Transmittance / Hr’ V‘;ﬁfg wall” U- and R-
@79 | Resistance without A
Anomaly Uy, | r = roof
e | R, | w=wall
0-5088 | Transmittance / U, | U and R-values for the
2.s0. | Resistance R | assembly
Surface Temperature 0 = exterior temperature
0,30 T; . .
Index’ " | 1 = interior temperature
0.za . .
Incremental increase in
0.10 Linear Transmittance | @ | transmittance per linear
o on length of parapet

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly — Roof
“nsuiaton 10 |, R oy R Un Inaulation 10 R Uf
R.Value ft>hr°F /Btu | ft-hr'F/Btu Btu/ft® hr °F RValue ft* hr °F / Btu Btu/ft’ -hr -°F
(RS)) (M2 K /W) (m* K /W) (W/m? K) (RSI) (m® K /W) (W/m? K)
R-10 (1.76) | R-13.9(2.45) | R-4.8(0.85) | 0.207 (1.17) R-20 (3.52) R-22.1(3.88) | 0.045 (0.26)

Parapet Linear Transmittance

Sandwich Panel

Insulation 1D 2 OR 2U o Y o
R-Value ft>hr-"F / Btu Btu/ft” -hr -°F Btu/ft -hr-"F
(RS1) (m?” K/ W) (Wim* K) (W/m K)

R-10(1.76) | R-3.7(0.65) | 0.273(1.55) | 0.511(0.884)

Temperature Indices

Ti1 0.36 | Min T on sandwich panel, at concrete edge and roof insulation intersection
Ti2 0.85 | Max T on sandwich panel, at centre of panel away from concrete edges
Tis 0.53 | Min T on roof sheathing, along sandwich panel intersection

B.6.38
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.5.6

Precast Wall Assembly with 3 5/8” x 1 5/8" Steel Stud (16" o.c) and
Rigid Insulation Outboard of Studs — Parapet & Roof Intersection

Thermal Performance Indicators

-oe Assembly 1D R Nominal thermal
oo | (Nominal) R-Value D | resistance
s | Transmittance / U, | “clear field” U- and R-
Resistance without Ry, | values:
‘/4® | Anomaly Léw’ r =_roof
- | w | w=wall
Transmittance / U, | Uand R-values for the
.50+ | Resistance R assembly
.an | Surface T 0 = exterior temperature
Temperature Index’ : 1 = interior temperature
e ol
. Incremental increase in
-0 Linear transmittanccla li I
Transmittance v perfinear
0 length of parapet

G

.00

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Wall

Base Assembly - Roof

Rio Ry, Uy Roof E_xterior R, U,
f2hrF /Btu | fhr°F /Bt | Btu/ft? hr °F nsulation 10 | e hroF /Bty | Btu® e °F
(m* K /W) (m* K /W) (W/m? K) (RSI) (m* K /W) (W/m? K)
R-12.8 (2.25) | R-12.2 (2.15) | 0.082 (0.47) R-20 (3.52) |R-22.1(3.88)| 0.045 (0.26)
Parapet Linear Transmittanc
R U i
ft>hr-°F /Btu | Btu/ft’ -hr °F Btu/ft hr °F
(m? K /W) (W/m? K) (W/m K)
R-9.1 (1.60) | 0.110 (0.63) | 0.334 (0.579)

2 Panel edges (caulked joints between panels) had negligible linear transmittance effects so values not presented

Temperature Indices

Ti1 0.04 | Min T on concrete wall, between studs, away from roof
Tiz | 0.16 | Max T on concrete wall, at slot anchor

Tiz | 0.73 | Min T on ceiling, at gypsum board, at studs

Tis | 0.01 | Min T on concrete parapet, at wood blocking

ASHRAE 1365-RP B.6.39
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Detail 6.5.7

Exterior Insulated Concrete Block Wall Assembly with Masonry Ties
Supporting Brick Veneer — Parapet & Roof Intersection

Thermal Performance Indicators

1,00
= A ly 1D -
'@ D,QU! ssembly R, | R5:6(0.97 RSI) +

(Nominal) R-Value exterior insulation

.80y . U,, | “clear field” U- and R-
Transmittance / R values:
979 | Resistance without r o
Anomaly Uy, | r=roof
e | Ry | w=wall
©-598 | Transmittance / U, | Uand R-values for the
a.4a | Resistance R | assembly
‘@ 0.30 | Surface 0 = exterior temperature
< 1 T; . .
0 . Temperature Index 1 = interior temperature

- Linear Incremf-:‘ntal increase in
Transmittance 1] transmittance per linear
0.00 length of parapet

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly — Roof

insuiaton 1D | 5. & ,, R e eulation 1 |, R Y
R-Value ft -hg- F/Btu ft -hg- F/Btu Btu/ft -Qr- F R-Value ft -hré F/Btu Btu/ft -hzr- F
(RS) (m*K/W) (m“K/W) (W/m* K) (RSI) (m“K/W) (W/m* K)
R-5 (0.88) R-10.6 (1.86) | R-10.4 (1.83)| 0.096 (0.55) R-20 (3.52) R-22.1 (3.88) 0.045 (0.26)
R-15 (2.64) R-20.6 (3.62) | R-17.8(3.13)| 0.056 (0.32)
R-25 (4.40) R-30.6 (5.38) | R-23.7 (4.17)| 0.042 (0.24)
Parapet Linear Transmittance
Exterior
'”Sl;‘f/t;cl’;‘; b ft2~hr~§F / Btu Btu/ft2U hr °F Bt hr
(RS (m? K /W) (W/m? K) (W/m K)
R-5 (0.88) 10.0 (1.8) 0.100 (0.57) 0.238 (0.412)
R-15 (2.64) 12.2 (2.1) 0.082 (0.47) 0.180 (0.311)
R-25 (4.40) 13.1 (2.3) 0.076 (0.43) 0.236 (0.408)
Temperature Indices
R5 | R15 | R25
Ti1 | 0.57 | 0.66 | 0.68 | Min T on exterior face of concrete block wall, at roof/gypsum intersection and air filled blocks
Tiz | 0.78 | 0.81 | 0.82 | Min T on interior surfaces, at ceiling/gypsum intersection, at studs
Tiz | 0.01 { 0.01 | 0.01 | Min T on concrete block parapet, at wood block and air filled concrete blocks

ASHRAE 1365-RP

B.6.40
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.6.1

Exterior Insulated Concrete Drained EIFS Wall Assembly — Corner
Intersection

Thermal Performance Indicators

1.0
N [ Assembiy 1D R, | R-3.0 (0.53RS) +
0208 | (Nominal) R-Value | " 'P | exterior insulation
0.5 | Transmittance /
. X U 13 ” - -
o.70 | Resistance without RO’ V‘;ﬁjaer V\X/?tlLold ¢ c?grdneRr
Anomaly © ’
0.60— -
Transmittance / U, | U and R-values for the
0.50 | Resistance R | assembly
o.40— | Surface T 0 = exterior temperature
Temperature Index’ ' | 1 = interior temperature
0,308
Transmittance ¢ P
0,10 length of corner
0.00 'Surface temperatures are a result of steady-state conductive heat

flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

|nsﬁl):§ggr1 D| .. R© 2. o Yo ., R Y Y
R-Value ft“-hr-°F / Btu ft*hr-°F / Btu Btu/ft® -hr -°F ft“-hr-°F / Btu Btu/ft? -hr -°F Btu/ft hr °F
(RS)) (m? K /W) (m? K /W) (W/m? K) (m?K /W) (Wi K) (W/m K)
R-15 (2.64) R-18.0 (3.17) | R-17.6 (3.10) 0.057 (0.32) R-13.1 (2.30) 0.08 (0.43) 0.085 (0.147)
Temperature Indices
Tit 0.81 | Min T on concrete interior surface, at corner
Ti | 0.87 | Max T on concrete interior surface, between studs away from corner
Tiz | 0.89 | Min T on drywall, at corner

B.6.41




Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Interior Insulated Concrete Mass Wall with 3 5/8” x 1 5/8” Steel Studs
(16” o.c.) Supporting Interior Finish — Floor Slab above Parking
Garage

Detail 6.7.1
@

Thermal Performance Indicators

Assembly 1D (Nominal) | = | £ 14 (2.47 RSI) + interior wall insulation
. R-Value
Transmittance / U. R “clear wall” U- and R-value of:
©998 | Resistance without 6” RW’ w = concrete wall and steel stud assembly
o.e0 | Anomaly b1 f = floor
U. R U and R values for:
°77 | Transmittance / U R | 8 = concrete wall + slab
o.eal | Resistance "5 | i =concrete wall + interior wall
Up, Ry o
p = interior wall + slab
©*8 [ Transmittance / U
. ' U and R-values for overall assembly
c.40 | Resistance R
0.5 | Surface Temperature T 0 = exterior temperature
Index’ ' 1 = interior temperature
0.z240
Incremental increase in transmittance per
p-1a Wi, linear length of
0.00 Linear Transmittance Ws, i = interior wall at exterior wall
Yy s = slab at exterior wall
p = interior wall at slab
. . Incremental increase in transmittance for
Point Transmittance X . . .
inner wall and slab intersection

'Surface temperatures are a result of steady-state conductive heat flow with constant heat transfer
coefficients. Limitations are identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Interior Wall Linear Transmittance at Exterior Wall

Interior Rip Rw Uw R Ui Wi
Insulation 1D | ft*hr-°F / Btu ft>hr-°F / Btu Btu/ft® -hr -°F ft>hr-°F / Btu Btu/ft? -hr -°F Btu/ft -hr-°F
R-Value (RSI) (m? K /W) (m® K /W) (W/m? K) (m® K /W) (W/m? K) (W/m K)
R-10 (1.76) | R-24.0 (4.23) | R-19.8(3.49) | 0.050 (0.29) R-10.4 (1.83) | 0.097 (0.55) 0.36 (0.622)
R-15(2.64) | R-29.0 (5.11) | R-24.9 (4.38) | 0.040 (0.23) R-10.8 (1.90) | 0.093 (0.53) 0.41(0.710)

Base Assembly — Floor Interior Wall Linear Transmittance at Slab
Floor
. Rf Uf Rp UP l]J
'”s;l"\"/t;‘l’ﬂ; D1 #he°F/Btu | Btuft hr °F f2hr°F /Btu | Btu/ft? -hr °F Btu/ft -hr-°F

(RS) (m? K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)

R-20 (3.52) | R-22.2(3.91) | 0.045 (0.26) R-13.0 (2.28) | 0.077 (0.44) | 0.461 (0.799)
Slab Linear Transmittance at Exterior Wall Intersection Point Transmittance

Exterior Rs Us Ws R u 2
Insulation 1D | ft>hr-°F / Btu Btu/ft? -hr -°F Btu/ft -hr-°F ft>-hr-°F / Btu Btu/ft? -hr -°F Btu/hr-°F
R-Value (RSI) (m? K /W) (W/m? K) (W/m K) (m® K /W) (W/m®K) (W/K)
R-10 (1.76) | R-11.1(1.96) | 0.090 (0.51) | 0.406 (0.702) R-10.0 (1.77) | 0.100 (0.57) | -0.590 (-0.314)
R-15(2.64) | R-12.0(2.11) | 0.084 (0.48) | 0.390 (0.674) R-10.5(1.85) | 0.095 (0.54) | -0.746 (-0.397)

Temperature Indices

“Values are negative for a correction factor. See section 6 in
ASHRAE 1365-RP for clarification.

R10|R15

T |0.04]0.03

Min T on concrete wall, between studs, away from wall and slab

Tz |0.29]0.27

Max T on concrete wall, at corner intersection

Tiz |0.27]0.27

Min T on slab, at exterior wall away from intersection

B.6.42
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Detail

6.7.2

/_@

)

Precast Sandwich Panel with 3 5/8” Steel Stud (16” o.c.) — Concrete
Slab and Foundation Intersection

Thermal Performance Indicators

@ | Assembly 1D R R-3.9 (0.69 RSI) + sandwich
.20l | (Nominal) R-Value '® | panel insulation
0.0 | Transmittance / U,, | “clear wall’ U- and R-value,
0.70 iﬁszﬁgce without R, | without foundation
0LEd
Surface T 0 = exterior temperature
0.50 4 | Temperature Index’ ' 1 = interior temperature
0405 | Linear Incremgntal increa_se in
5 - | Transmittance U] transm|ttance per linear length
of foundation
0.20 Heat loss of slab on grade per
0. 10 Foundation Lopr, | unit width of slab:
Transmittance® Loot | f = foundation
0.00 t = assembly with foundation

'Surface temperatures are a result of steady-state conductive heat flow with
constant heat transfer coefficients. Limitations are identified in final report.
2For on grade transition calculation, see Appendix B introduction

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Sandwich Panel R R U
Insulation 1D 2, oD 2, on 2°, o
R-Value ft*-hr-"F / Btu ft*-hr-"F / Btu Btu/ft® -hr -°F
(RS)) (m? K /W) (m? K /W) (W/m? K)
R-10 (1.76) |R-13.9(2.45)| R-10.2(1.79) 0.099 (0.56)
Foundation Linear Transmittance
Foundation .
. Insulation Lops Lopt U]
'”S”'a\‘}g’lzg DR- Length Btu/ft -hr-°F Btu/ft -hr-°F Btu/ft -hr-°F
(RSI) in (mm) (W/m K) (W/m K) (W/m K)
R-5 (0.88) 12 (305) 1.18 (2.04) 1.97 (3.41) 0.400 (0.693)
R-5 (0.88) 24 (610) 1.12 (1.94) 1.93 (3.34) 0.415 (0.719)
R-5 (0.88) 36 (914) 1.07 (1.86) 1.89 (3.27) 0.419 (0.726)
R-5 (0.88) 48 (1219) 1.04 (1.80) 1.86 (3.22) 0.423 (0.732)

Temperature Indices

Tit 0.41 | Min T on sandwich panel, at slab intersection

Ti2 0.81 | Max T on sandwich panel, at centre of panel away from vertical joint and slab
Tis 0.16 | Min T on slab, at sandwich panel intersection

Tia 0.66 | Min T on floor, at wall intersection

B.6.43
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 6.7.3

o
0,20
0.80
0.70
0.64d

Precast Sandwich Panel with 3 5/8” Steel Stud (16” o.c.) - Concrete
Slab and Foundation Wall Intersection

Thermal Performance Indicators

Assembly 1D

R-3.9 (0.69 RSI) + sandwich

(Nominal) R-Value Rip panel insulation
Transmittance / U,, | “clear wall” U- and R-value,
Resistance without ’ . .
R, | without foundation

Anomaly
Surface Temperature T 0 = exterior temperature
Index" " | 1 = interior temperature

Incremental increase in
Linear Transmittance | ¢ | transmittance per linear

length of foundation

Heat loss of slab on grade
Foundation Lot | per unit width of slab:
Transmittance® Loot | f = foundation

t = assembly with foundation

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

report.

%For on grade transition calculation, see Appendix B introduction

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Sandwich Panel R R U
Insulation 1D 2, o0 2, op 2°, o
R-Value ft*-hr-"F / Btu ft*-hr-"F / Btu Btu/ft® -hr -°F
(RS)) (m? K /W) (m? K /W) (W/m? K)
R-10 (1.76) R-13.9 (2.45) | R-10.2 (1.79) 0.099 (0.56)
Foundation Linear Transmittance
Foundation .
. Insulation Lops Lopt U]
insulation 1D Depth Btu/ft -hr-°F Btu/ft -hr-°F Btu/ft -hr-°F
(RSI) in (mm) (W/m K) (W/m K) (W/m K)
R-5 (0.88) 12 (305) 1.19 (2.06) 1.71 (2.96) 0.124 (0.214)
R-5 (0.88) 24 (610) 1.10 (1.90) 1.63 (2.82) 0.137 (0.236)
R-5 (0.88) 36 (914) 1.04 (1.81) 1.58 (2.73) 0.139 (0.241)
Temperature Indices
Tit 0.71 | Min T on sandwich panel, at slab intersection
Tio 0.82 | Max T on sandwich panel, at centre of panel away from vertical joint and slab
Tis 0.68 | Min T on slab, at sandwich panel intersection
Tia 0.80 | Min T on floor, at wall intersection
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7.0 Wood Frame Construction
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D 71 - 1] e e B.7.1
Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with Wood Strapping
Supporting Fiber Cement Board - Clear Wall

Detail 7.1.2....eee e anaan B.7.2
Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with
Wood Strapping Supporting Fiber Cement Board — Clear Wall

Detail 7.1.3 .. aaaan B.7.3
Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with
Continuous Rigid Insulation Supporting Fiber Cement Board — Clear Wall

D 11 - 1] e B.7.4
Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with
Horizontal Metal Z-Girts (24” o.c.) Supporting Fiber Cement Board — Clear Wall

D 71 - 1] 00 0 B.7.5
Exterior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with Knight MFI-
System (24” o.c.) Supporting Cladding — Clear Wall

Detail 7.1.6 ... s B.7.6
Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with
Knight MFI-System (24" o.c.) Supporting Cladding — Clear Wall

Detail 7.7 .. aaaan B.7.7
Exterior Insulated 2x6 Wood Stud (16”0.c.) Wall Assembly with Thermally Broken
Aluminum Clip Rail System (24" o.c.) Supporting Cladding — Clear Wall
Clear Wall — Without Fiberglass Batt Insulation in Stud Cavity
Clear Wall — With Fiberglass Batt Insulation in Stud Cavity

Detail 7.2.1 ... aaaan B.7.8
Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with

Wood Strapping Supporting Fiber Cement Board - Rim Joist and Floor
Intersection with Metal Flashing Bypassing Exterior Insulation

Detail 7.2.2.......eee B.7.9

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with
Wood Strapping Supporting Fiber Cement Board - Rim Joist and Floor
Intersection without Metal Flashing Bypassing Exterior Insulation

Detail 7.2.3 ... B.7.10

Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with
Wood Strapping Supporting Fiber Cement Board — Cantilevered Wood Joist
Balcony Intersection

Detail 7.2.4 ... B.7.11
Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with

Wood Strapping Supporting Fiber Cement Board — Independently Supported
Balcony Intersection
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Detail 7.2.5.....eeee B.7.12

Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with
Wood Strapping and Continuous Insulation Supporting Fiber Cement Board —
Cantilevered Floor Intersection

Detail 7.3.1 .. s B.7.13
Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with

Wood Strapping and Continuous Insulation Supporting Rainscreen Fiber Cement
Board — Vinyl Window Intersection

Detail 7.3.2....ceee s B.7.14
Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with

Wood Strapping and Continuous Insulation Supporting Rainscreen Fiber Cement
Board — Aluminum Window Intersection

Detail 7.4.1 ... s B.7.15
Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with

Wood Strapping and Continuous Insulation Supporting Rainscreen Fiber Cement
Board — Vented Low-slope Roof & Parapet Intersection

DEtail 7.4.2......eeeeee s B.7.16
Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with

Wood Strapping and Continuous Insulation Supporting Fiber Cement Board —
Sloped Wood Framed Roof & Wall Intersection with Insulation at Ceiling

Detail 7.4.3 ... s B.7.17
Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with

Wood Strapping and Continuous Insulation Supporting Rainscreen Fiber Cement
Board — Sloped Wood Framed Roof & Wall Intersection with Insulation at Roof

Sheathing

[ 11 = 1] 0 N TN B.7.18
Ventilated Wood Frame Low Slope Roof — Masonry Firewall Intersection

[ 71 = 1] 00 e N B.7.19

Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with
Wood Strapping Supporting and Continuous Insulation Fiber Cement Board —
Corner Intersection

Detail 7.6.1 ... s B.7.20
Wood-frame Sliding Door — Concrete Floor Intersection for Unheated Spaces
(Parking Garages)

[ 11 - 1] 0 < N B.7.21
Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with

Continuous Insulation and Wood Strapping Supporting Fiber Cement Board —
Rim Joist and Interior Insulated At-Grade Foundation Wall Intersection
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Detail 7.6.3 ... B.7.22

Exterior and Interior Insulated 2x6 Wood Stud (16" o.c.) Wall Assembly with
Continuous Insulation and Wood Strapping Supporting Fiber Cement Board —
Rim Joist and Exterior Insulated At-Grade Foundation Wall Intersection

Detail 7.6.4....... . B.7.23

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with Shelf
Angle & Brick Ties Supporting Brick Veneer — Exterior Insulated At-Grade
Foundation Wall Intersection

Detail 7.7.1 ... B.7.24

Exterior Insulated Wood Infill Wall Assembly with Wood Strapping and
Continuous Insulation Supporting Fiber Cement Board — Concrete Wall and Floor
Intersection with Flashing Bypassing Exterior Insulation

Detail 7.7.2......eee B.7.25

Exterior Insulated Cross Laminated Timber (CLT) Wall Assembly with Wood
Strapping and Continuous Rigid Insulation Supporting Fiber Cement Board —
Cross Laminated Timber Floor Intersection with Flashing Bypassing Exterior
Insulation
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D t 'I 7 1 1 Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with Wood
etal = Strapping Supporting Fiber Cement Board - Clear Wall

Thermal Performance Indicators
.20
) ggl Assembly 1D R-21.7 (3.82 RSI) +

7| (Nominal) R Value Rip | exterior insulation
>0 | Transmittance / U,, | “clear wall” U- and R-

o.70— | Resistance R, | value

o.60 | Surface | 0= exterior temperature

o.=ake | Temperature Index' ' 1 = interior temperature

0.an— 'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

z.30- report.

0.20

0,10

0.00

Nominal (1D) vs. Assembly Performance Indicators

R1p Ro Uo
ft>-hr-°F / Btu ft>-hr-°F / Btu Btu/ft? -hr -°F
(m? K /W) (m? K /W) (W/m? K)

R-22.1(3.89) | R-19.7(3.47) | 0.051(0.29)

Temperature Indices

Tin 0.06 | Min T on sheathing, between studs

Ti2 0.12 | Max T on sheathing, along studs

B.7.1



Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Wood Strapping Supporting Fiber Cement Board —

Detail 7.1.2

Clear Wall
®\ /@ . Thermal Performance Indicators

D.QO! Assembly 1D R, | R21.7 (3.82RSI)+
(Nominal) R Value exterior insulation

0,80 —
Transmittance / Uo, | “clear wall” U- and R-

b= | Resistance R, | value

0505 | Surface T 0 = exterior temperature

o.s0f5 | Temperature Index’ ' | 1 =interior temperature

0,408 *'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

0300 in final report.

0.20

0,10

0,00

Nominal (1D) vs. Assembly Performance Indicators

Extgrior Rio Re Us
e 1D | #hroF / Bty fEheoF /Blu | B hr °F
o) (m* K/ W) (m* K/ W) (W/m® K)
R-5(0.88) | R-26.7 (4.70) | R-23.8(4.20) | 0.042(0.24)
R-10(1.76) | R-31.7(558) | R-27.9(4.91) | 0.036 (0.20)
R-15(2.64) | R-36.7 (6.46) | R-31.7(559) | 0.032(0.18)

Temperature Indices

R5 R10 R15
Tin 0.23 0.34 0.42 | Min T on sheathing, adjacent to studs
Ti2 0.25 0.36 0.44 | Max T on sheathing, between studs at centre of stud cavity
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Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly
with Continuous Rigid Insulation Supporting Fiber Cement Board —

Detail 7.1.3

Clear Wall
/_@ Thermal Performance Indicators
1.Gd
. QG! Assembly 1D R R-21.6 (3.80 RSI) +
: (Nominal) R Value | '® | exterior insulation

0.80 — .
Transmittance / Uo, |« »

o.70— | Resistance R, clear wall” U- and R-value

0.0l | Surface T | 0= exterior temperature

n.=0bt | Temperature Index’ " | 1 = interior temperature

n,4p 'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

0.30, | report.

0.20

0.10

0.50

Nominal (1D) vs. Assembly Performance Indicators

Extgrior Rio Re Us
inselaron 10| fhreF /Bty feheF Bt | Bt hr °F
(RSI) (m=K/W) (m* K/ W) (W/m* K)
R-5(0.88) | R-26.6 (4.68) | R-24.6(4.33) | 0.041(0.23)
R-10 (1.76) | R-31.6 (5.56) | R-29.2 (5.14) | 0.034 (0.19)
R-15 (2.64) | R-36.6 (6.44) | R-33.7 (5.93) | 0.030(0.17)

Temperature Indices

R5 R10 R15
Ti1 0.25 0.35 0.41 | Min T on sheathing, at fasteners along studs
Ti2 0.32 0.42 0.50 | Max T on sheathing, between fasteners along studs
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Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Horizontal Metal Z-Girts (24” o.c.) Supporting Fiber

Detail 7.1.4
Cement Board — Clear Wall

/@ J.OOI
0,90 8

Thermal Performance Indicators

Assembly 1D R | R-21.6 (3.80RSI) +
(Nominal) R Value ' | exterior insulation
0.0 —
Transmittance / Uo, | “clear wall” U- and R-
0 Resistance R, | value
0,60 ]
Surface T 0 = exterior temperature
05398 | Temperature Index’ ' | 1 = interior temperature
0408 1Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
g.3a in final report.
0.20
0010
0.00

Nominal (1D) vs. Assembly Performance Indicators

Extgrior Rio Re Us
inselaron 10| fhreF /Bty feheF Bt | Bt hr °F
(RSI) (m=K/W) (m* K/ W) (W/m* K)
R-5(0.88) | R-26.6 (4.68) | R-23.4(4.13) | 0.043(0.24)
R-10 (1.76) | R-31.6 (5.56) | R-26.4 (4.65) | 0.038 (0.21)
R-15 (2.64) | R-36.6 (6.44) | R-28.8(5.07) | 0.035 (0.20)

Temperature Indices

R5 R10 R15
Ti1 0.12 0.15 0.18 | Min T on sheathing, along horizontal Z-girts
Ti2 0.30 0.41 0.48 | Max T on sheathing, at studs between horizontal Z-girts
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Detail 7.1.5

Exterior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly with
Knight MFI-System (24” o.c.) Supporting Cladding — Clear Wall

Thermal Performance Indicators

1.0
0.90! Assembly 1D R... | R-3.2 (0.56 RSI) + exterior
(Nominal) R-Value | 'P| insulation
0.80—
Transmittance / Uy | « ”
0.70— | Resistance R, clear wall” U- and R-value
v-205 | Surface T 0 = exterior temperature
o.s00 | Temperature Index' | "' | 1 = interior temperature
n.40- 'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in
o0.30+ final report.
0.20
0010
0,00

Nominal (1D) vs. Assembly Performance Indicators

Exterior u
Insulation 1D 2 F\;m 2 oRO 20

R-Value ft -hg- F/Btu ft 'hg' F/Btu Btu/ft -?r- F
R-8.4 (1.48) | R-11.6 (2.04) | R-11.1 (1.95) | 0.090 (0.51)
R-12.6 (2.22) | R-15.8 (2.78) | R-14.6 (2.57) | 0.069 (0.39)
R-14.7 (2.59) | R-17.9 (3.15) | R-16.2 (2.85) | 0.062 (0.35)
R-16.8 (2.96) | R-20.0 (3.52) | R-17.8 (3.13) | 0.056 (0.32)
R-21.0 (3.70) | R-24.2 (4.26) | R-20.8 (3.66) | 0.048 (0.28)
R-25.2 (4.44) | R-28.4 (5.00) | R-23.6 (4.16) | 0.042 (0.24)
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Detail 7.1.6

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Knight MFI-System (24” o.c.) Supporting Cladding —

Clear Wall

I.DGI

0.90 B8
0.80—
0.70—
0,60
0.50 8
0. 405

0.30 85

Thermal Performance Indicators

Assembly 1D

R-21.3 (3.75 RSI) + exterior

(Nominal) R-Value Rio | insulation

;fsr;strg:::aence / LRJ,"' “clear wall” U- and R-value
0

Surface T 0 = exterior temperature
I

Temperature Index’

1 = interior temperature

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

Nominal (1D) vs. Assembly Performance Indicators

Exterior
Insulation 1D , R 2, B0 Eo o
R-Value ft -hg- F / Btu ft 'hg' F/Btu Btu/ft -pr- F
(RS) (m? K /W) (Mm% K /W) (W/m? K)
R-8.4 (1.48) | R-29.7 (5.23) | R-26.4 (4.65) | 0.038 (0.22)
R-12.6 (2.22) | R-33.9 (5.97) | R-29.9 (5.27) | 0.033 (0.19)
R-14.7 (2.59) | R-36.0 (6.34) | R-31.6 (5.57) | 0.032 (0.18)
R-16.8 (2.96) | R-38.1 (6.71) | R-33.2 (5.85) | 0.030 (0.17)
R-21.0 (3.70) | R-42.3 (7.45) | R-36.3 (6.39) | 0.028 (0.16)
R-25.2 (4.44) | R-46.5 (8.19) | R-39.2 (6.90) | 0.025 (0.14)
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Detail 7.1.7

Exterior Insulated 2x6 Wood Stud (16”0.c.) Wall Assembly with
Thermally Broken Aluminum Clip Rail System (24” o.c.) Supporting

Cladding — Clear Wall

0.e0—
0.70—
D.ed
0,50 5
0,40

0. 3088

0,00

Thermal Performance Indicators

R-2.6 (0.46 RSI) + exterior
?ﬁggﬂg% I1{|-3Va|ue Ripa | insulation and fiberglass batt
insulation
R-20.6 (3.63 RSI) + exterior
?ﬁggﬂg% I1{|-3Va|ue Ripp | insulation (with fiberglass
batt insulation)
U
. @ | “Clear wall” U- and R-value:
Transmittance / Ra, . ) .
Resistance Uy, a= w!thout bgtt |nSl.JIat|on
R, b = with batt insulation

"If insulation in stud cavity is used,
is eliminated

Nominal (1D) vs. Assembly Performance Indicators

Clear Wall — Without Fiberglass Batt Insulation in Stud Cavity

Exterior u
Insulation 1D Ripa 2, Ra °
= Value fhrF /Btu [ fChr°F/Btu | Btuft’ hr °F
(RS (m? K /W) (m* K /W) (W/m? K)
R-12.6 (2.22) | R-15.2 (2.68) | R-15.4 (2.73) | 0.065 (0.37)
Clear Wall — With Fiberglass Batt Insulation in Stud Cavity
Exterior
: ]
Insulation 1D Ripp Ro b
ns;_?,;?ﬂe ft*hr-F / Btu fhr®F /Bty Btu/f’ hr °F
(RS (m? K /W) (m* K /W) (W/m? K)
R-12.6 (2.22) R-33.2(5.85) | 31.3(5.49) 0.032(0.18)

R-0.9 insulation for the cavity space
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Detail 7.2.1

®\

Y
®

@

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall

Assembly with Wood Strapping Supporting Fiber Cement Board -

Rim Joist and Floor Intersection with Metal Flashing Bypassing
Exterior Insulation

Thermal Performance Indicators

I.DGI

e Assembly 1D R R-21.6 (3.80 RSI) +
7| (Nominal) R-Value D | exterior insulation
0.80— .
Transmittance / « »
o0 | Resistance without | U clear wall” U- and R-
Anomaly R, | value, without floor
D.60
v.co | Transmittance / U, | Uand R-values for the
' Resistance R overall assembly
0,405
Surface T 0 = exterior temperature
**1 | Temperature Index' ' 1 = interior temperature
b Incremental increase in
.10 Linear W transmittance per linear
Transmittance length of wood framed
0.00 floor

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

Exterior

Insulation 1D Rio Ro o , R v v
= Value f*-hr°F /Btu | f*hr°F/Btu | Btu/ft’ -hr -°F ft™hr-°F / Btu Btu/ft’ -hr -°F Btu/ft -hr-°F
(RS)) (m? K /W) (m? K /W) (W/m? K) (m> K /W) (W/m? K) (W/m K)
R-0 (0.00) | R-21.6(3.80) | R-20.0(3.47) | 0.051(0.29) | R-17.0(3.00) | 0.059 (0.33) 0.07 (0.122)
R-5(0.88) | R-26.6 (4.68) | R-24.6 (4.32) | 0.041(0.23) | R-21.6(3.81) | 0.046 (0.26) 0.049 (0.084)
R-10(1.76) | R-31.6 (5.56) | R-29.2 (5.14) | 0.034 (0.19) | R-25.3(4.46) | 0.039 (0.22) 0.046 (0.080)
R-15(2.64) | R-36.6 (6.44) | R-33.7 (5.93) | 0.030(0.17) | R-28.8(5.06) | 0.035 (0.20) 0.045 (0.077)

Temperature Indices

RO R5 R10 R15
Tiq - 0.25 0.35 0.39 | Min T on sheathing, at floor intersection
Tiz - 0.36 0.47 0.54 | Max T on sheathing, at studs between fasteners
Tis 0.15 0.28 0.32 0.35 | Min T on floor header beam, between floor joists
Tia 0.06 - - - Min T on sheathing, between studs in stud cavity
Tis 0.16 - - - Max T on sheathing, at studs
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Detail 7.2.2

—
/@

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Wood Strapping Supporting Fiber Cement Board -
Rim Joist and Floor Intersection without Metal Flashing Bypassing
Exterior Insulation

1.Gd

Thermal Performance Indicators

0.20 8

0.80—

0.70—

0,60

0.50 B

0,40+

0.308

Assembly 1D R R-21.6 (3.80 RSI) +
(Nominal) R-Value D | exterior insulation
Transmittance / « »
Resistance without Lé"’ clear wall” U- and R-
Anomaly o | value, without floor
Transmittance / u, U and R-values for the
Resistance R overall assembly
Surface T 0 = exterior temperature
Temperature Index’ ' 1 = interior temperature
Incremental increase in
Linear W transmittance per linear

Transmittance

length of wood framed
floor

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

Insltzjl):ﬁzr?r1D Rio Ro Yo ., R v Y
= Value f*-hr°F /Btu | f*hr°F /Btu | Btu/ft® -hr -°F ft™hr-°F / Btu Btu/ft” -hr °F Btu/ft -hr-°F
(RS)) (m? K /W) (m? K /W) (W/m? K) (m> K /W) (W/m’ K) (W/m K)
R-5(0.88) | R-26.6 (4.68) | R-24.6 (4.32) | 0.041(0.23) | R-21.9(3.85) | 0.046 (0.26) 0.044 (0.076)
R-10(1.76) | R-31.6 (5.56) | R-29.2 (5.14) | 0.034 (0.19) R-26.1 (4.6) 0.038 (0.22) 0.035 (0.061)
R-15 (2.64) | R-36.6 (6.44) | R-33.6 (5.93) | 0.03(0.17) R-30.1 (5.3) 0.033 (0.19) 0.031 (0.054)

Temperature Indices

R5 R10 R15
Ti1 0.25 0.38 0.46 | Min T on sheathing, between studs at centre of stud cavity
Tiz 0.35 0.47 0.54 | Max T on sheathing, at studs between fasteners
Tis 0.33 0.43 0.61 Min T on floor header beam, between floor joists
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D t I 7 2 3 Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
etal u b n Assembly with Wood Strapping Supporting Fiber Cement Board —
Cantilevered Wood Joist Balcony Intersection

Thermal Performance Indicators
100
Assembly 1D R R-21.6 (3.80 RSI) +
2205 | (Nominal) R-Value 0| exterior insulation
.20 “clear wall” U- and R-
0.70— | Transmittance / Uw, | value
Resistance without | Rw, | w = wood framed wall
L8981 Anomaly Ug, | without balcony
.50 g = glazed sliding door
o.s00 | Transmittance / U, | Uand R-values for the
Q ' Resistance R overall assembly
0,300
Surface T 0 = exterior temperature
D.20 Temperature Index’ ' 1 = interior temperature
0.10 i i
| | e el eresse
0.00 Transmittance Y : pert
length of balcony

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly — Sliding Door
Insltzjl):ﬁgr?r1 D Rip Rw Uw Ucentrze of glass yg .
R.Value ft>hr°F /Btu | ft>hr°F/Btu | Btu/ft® -hr °F Btu/ft’ -hr °F | Btu/ft® hr -°F
(RSI) (m* K /W) (m? K / W) (W/m? K) (W/m? K) (W/m? K)
R-10 (1.76) R-31.6 (5.56) | R-29.2 (5.14) | 0.034 (0.19) 0.321 (1.82) | 0.323 (1.83)
R-15(2.64) | R-36.6 (6.44) | R-33.7 (5.93) | 0.030 (0.17)

Balcony Transition Linear Transmittance

Exterior R u W
nsulation 10 fhr°F /Btu | Btwft hr °F | Buft-hrF
(RS (m* K /W) (W/m? K) (W/m K)

R-10 (1.76) | R-5.9(1.04) | 0.170(0.97) | 0.072 (0.125)
R-15(2.64) | R-6.0(1.06) | 0.166 (0.95) | 0.067 (0.115)

Temperature Indices

R10 R15
Tit 0.34 0.43 | Min T on sheathing, between studs and at fasteners

Ti2 0.45 0.54 | Max T on sheathing, below floor header beam

Tis 0.49 0.49 | Min T on frame, at edge of glass

Tia 0.31 0.34 | Min T on floor header beam, between floor joists
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.2.4

pad

I.DGI

0.90 B8
0.80—
0.70—
0,60 —
0.50 B
0,405+

0,307

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Wood Strapping Supporting Fiber Cement Board —
Independently Supported Balcony Intersection

Thermal Performance Indicators

Assembly 1D

R-21.6 (3.80 RSI) +

(Nominal) R-Value Rio | exterior insulation
“clear wall” U- and R-
Transmittance / Uw, | value
Resistance without | Rw, | w =wood framed wall
Anomaly Ug, | Without balcony
g = glazed sliding door
Transmittance / U, U and R-values for the
Resistance R overall assembly
Surface T | 0= exterior temperature
Temperature Index’ ' 1 = interior temperature
Linear Incremf-:‘ntal increase in
1] transmittance per linear

Transmittance

length of balcony

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Wall

Exterior
Insulation 1D 2 Rio 2 Ru 9‘"
R-Value ft*-hr-°F / Btu ft>-hr-°F / Btu Btu/ft* -hr -°F
(m? K /W) (m? K /W) (W/m? K)
(RSI)
R-10 (1.76) | R-31.6 (5.56) | R-29.2 (5.14) | 0.034 (0.19)
R-15 (2.64) | R-36.6 (6.44) | R-33.7 (5.93) | 0.030 (0.17)
Balcony Transition Linear Transmittance
Exterior
. R U w
' | #hrF /B | Bt hr F [ Bt e
(RS) (m?K /W) (W/m? K) (W/m K)
R-10 (1.76) R-5.9 (1.04) | 0.169 (0.96) | 0.083 (0.143)
R-15(2.64) | R-6.0(1.06) | 0.166 (0.94) | 0.078 (0.134)

Temperature Indices

Base Assembly — Sliding Door

Ucentre of glass Ug
Btu/ft> -hr -°F | Btu/ft® -hr -°F
(W/m? K) (W/m? K)
0.321(1.82) | 0.323 (1.83)

R10 R15
Tin 0.37 0.43 | Min T on sheathing, at fasteners along studs
Tiz 0.43 0.51 Max T on sheathing, at studs below floor header beam
Tis 0.49 0.49 | Min T on frame, at edge of glass
Tia 0.22 0.22 | Min T at balcony bolts, between floor joists
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Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Wood Strapping and Continuous Insulation
Supporting Fiber Cement Board — Cantilevered Floor Intersection

Detail 7.2.5

Thermal Performance Indicators

1.0
D_QG! Assembly 1D R R-21.6 (3.80 RSI) +
(Nominal) R-Value D | exterior insulation
0.80—
U “clear field” U- and R-
070 | Transmittance / R, | value
.o | Resistance without UW' w = wood framed wall
Anomaly Rf’ without floor
b | " | f=floor assembly
o.40= | Transmittance / U, U and R-values for the
.5 | Resistance R overall assembly
oo Surface T 0 = exterior temperature
Temperature Index’ ' 1 = interior temperature
0,19
: Incremental increase in
0,90 'II_'Irr.]aiasrmittance 0] transmittance per linear
length of soffit

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly — Floor

Exterior Exterior
Insulation 1D ,, R o, R Y Insulation 1D K Yoo
R-Value ft -hzr- F /Btu ft -hg- F /Btu Btu/ft -Qr- F R-Value ft -hzr- F /Btu Btu/ft -Qr- F
(RSI) (m* K/ W) (m* K/W) (W/m* K) (RSI) (m* K/W) (W/m* K)
R-10 (1.76) R-31.6 (5.56) | R-29.2 (5.14) | 0.034 (0.19) R-10 (1.76) R-31.4 (5.53) | 0.032(0.18)
R-15 (2.64) R-36.6 (6.44) | R-33.7 (5.93) | 0.030 (0.17) R-15 (2.64) R-36.1 (6.36) | 0.028 (0.16)
Floor Transition Linear Transmittance
Exte_rior R U
'”%’f};‘fﬂ; D fhr®F /Btu | Btu/ft® hr °F Btu/ftqj-hr-c’F
(RSI) (m* K /W) (W/m?® K) (W/m K)
R-10 (1.76) R-26.2 (4.61) | 0.04 (0.22) | 0.034 (0.059)
R-15 (2.64) R-31.2 (5.49) | 0.03(0.18) | 0.021 (0.036)

Temperature Indices

R10 R15
Tin 0.36 0.43 | Min T on sheathing, at fasteners along studs
Ti2 0.67 0.75 | Max T on sheathing, below floor at bottom of header plate
Tis 0.13 0.26 | Min T on floor header beam and overhang sheathing, at beam and overhang sheathing intersection
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Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Wood Strapping and Continuous Insulation
Supporting Rainscreen Fiber Cement Board — Vinyl Window
Intersection

Detail 7.3.1

Thermal Performance Indicators

1,00

- | Assembly 1D R R-21.6 (3.80 RSI) +
' (Nominal) R-Value D | exterior insulation
o8 “clear wall” U- and R-
2= | Transmittance / Uw, val_ue d4 d wall
s.co | Resistance without | Rw, | W = Woodiramedwa
Anomaly U W|th9ut floor joist or
0.50 9 | glazing
0wl g = glazing
' U U and R-values for
0.30, . $ | s = wood frame wall +
Transmittance / R, floor ioist
0.20 Resistance U, _ JoI1S%
R, t = combined wall,
0 0.10 t | glazing, and floor joist
o.00M | Surface T | 0= exterior temperature
Temperature Index’ ' 1 = interior temperature
Incremental increase in
Linear transmittance per linear
Transmittance Ws: By 'efgth of
s = floor
g = glazing transition

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final
report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly - Glazing

Exte_rior Rip Rw Uw Ucentre of glass Ug
lnSFl{ﬂ?/tI?n 1D f2-hr-°F / Btu fthr°F /Btu | Btu/ft® -hr -°F Btu/ft” -hr -°F Btu/ft® -hr -°F
RSI) (m K/ W) M K/W) | (Wim®K) (Wim’ K) (Wim? K)
R-5(0.88) | R-26.6 (4.68) | R-24.6 (4.33) | 0.041(0.23) 0.321(1.82) | 0.344 (1.95)
R-15 (2.64) R-36.6 (6.44) | R-33.7 (5.93) | 0.030 (0.17)
Floor Linear Transmittance Window Transition Linear Transmittance
Exterior 2
. Rs Us Ws Rt Ut 1l
nsulation 1D 1 fhroF /Btu | Bttt hr °F | Bttt hr °F f2hr°F /Btu |  Btuft -hr °F Btu/ft -hr-°F
(RS)) (m? K/ W) (W/m? K) (W/m? K) (m? K/ W) (Wim? K) (W/m K)
R-5 (0.88) R-21.9 (3.85) | 0.046 (0.26) | 0.044 (0.076) R-7.5(1.33) 0.133 (0.75) 0.059 (0.103)
R-15(2.64) | R-30.1(5.30) | 0.033(0.19) | 0.031 (0.054) R-8.1(1.42) | 0.124(0.70) | 0.062 (0.107)

2For the linear transmittance, use the window perimeter
Temperature Indices

R10 R15
Ti 0.21 0.30 Min T on sheathing, between window head and floor
To | 0.65 0.67 | Max T on sheathing, below ceiling and floor header beam
Tis 0.42 0.55 Min T on floor header beam, between floor joists
Ta | 0.40 0.39 | Min T on window glass, at top corner of glazing

B.7.13



Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.3.2

f

/®
@)

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Wood Strapping and Continuous Insulation
Supporting Rainscreen Fiber Cement Board — Aluminum Window

Intersection

[

0.90 B8

0.80—

0.70—

0.80—

0.50 8

0.40=—

0.30 85

Thermal Performance Indicators

Assembly 1D R R-21.6 (3.80 RSI) +
(Nominal) R-Value D | exterior insulation
“clear wall” U- and R-
Transmittance / Uw, val_ue df d wall
Resistance without | Ry, | W > Woodramedwa
Anomaly U W|th9ut floor joist or
9 glazing
g = glazing
U U and R-values for
S, =
Transmittance / Rs S W.OQd frame wall +
. * | floor joist
Resistance Ui t= .
R = combined wall,
' | glazing, and floor joist
Surface T | 0= exterior temperature
Temperature Index’ ' 1 = interior temperature
Incremental increase in
Linear transmittance per linear
Transmittance s, Wg 'efgth of
s = floor
g = glazing transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall Base Assembly - Glazing
Exterior Rip R u
. w w ] U
Insulation 1D o 2, 0 o centre of glass g
R-Value fehroF By | ft 'hzr'KF/Vst“ Btu/ft® hr °F Btu/f? hr °F | Btu/fe hr °F
(RSI) (m* K/W) (m ) (W/m* K) (W/m? K) (W/m? K)
R-5(0.88) | R-26.6(4.68) | R-24.6 (4.33) | 0.041(0.23) 0321 (1.82) | 0.400 (2.27)
R-15 (2.64) | R-36.6 (6.44) | R-33.7 (5.93) | 0.030 (0.17)
Floor Linear Transmittance Window Transition Linear Transmittance
Exterior 2
L Rs Us Lle Rt Ut llJ
nsulation 10 | fhroF /Bt | Bt hr °F | Bt hr °F fhrF /Btu | Bt hr°F | Btu/it hrF
(RS)) (m? K /W) (W/m?* K) (W/m? K) (m? K/ W) (W/m? K) (W/m K)
R-5(0.88) | R-21.9(3.85) | 0.046 (0.26) | 0.044 (0.076) R-6.3 (1.11) | 0.159 (0.90) | 0.139 (0.240)
R-15 (2.64) | R-30.1 (5.30) | 0.033(0.19) | 0.031(0.054) R69(1.21) | 0.146(0.83) ) 0.099 (0.171)

Temperature Indices

%For the linear transmittance, use the window perimeter

R10 R15
Tn | 0.21 0.34 | Min T on sheathing, at fasteners adjacent to studs
T | 0.50 0.72 | Max T on sheathing, along jamb of window opening
Tis | 042 0.55 | Min T on floor header beam, between floor joists
Tia | 0.37 0.38 | Min T on window glass, at top corner of glazing
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.4.1

@ I.DGI
0.20 8
0.80—
0.70—
0.80F

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Wood Strapping and Continuous Insulation
Supporting Rainscreen Fiber Cement Board — Vented Low-slope
Roof & Parapet Intersection

0.50 B

Q.40+

0.30 85

Thermal Performance Indicators

Assembly 1D R R-21.6 (3.80 RSI) +
(Nominal) R-Value D | exterior insulation

U “clear field” U- and R-
Transmittance / R, | value
Resistance without U " | r=roof
Anomaly RW, w = wood framed wall

V| without parapet

Transmittance / U, U and R-values for the
Resistance R overall assembly
Surface T 0 = exterior temperature
Temperature Index’ : 1 = interior temperature
Linear Incremental increase in

1] transmittance per linear

Transmittance

length of parapet

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Base Assembly — Roof

Wall Exterior Roof Insulation 1D R: Ur
Insulation 1D Rio 2, R U 2 ° 2 b O
= Value f#2-hr-°F / Btu ft .hzr. F / Btu Btu/ft2 -hr °F R-Value ft h; F/Btu Btu/ft éhr- F
(RS) (m2 K /W) (m?K /W) (W/m2 K) (RSI) (m* K/ W) (W/m~ K)
R-30 (5.28) R-31.2 (5.49) 0.032 (0.18)
R-0 (0) R-21.6 (3.80) | R-19.7 (3.47) | 0.051 (0.29)
R-7.5(1.32) | R-29.0 (5.12) | R-26.9 (4.74) | 0.037 (0.21)
R-15(2.64) | R-36.6 (6.44) | R-33.6 (5.93) | 0.030 (0.17)
Parapet Linear Transmittance Temperature Indices
Wall Exterior
Insulation 1D ft*.h °T:/Bt Bt /ftZUh °F Bt /fthh °F e Min T heathi t stud
R -hr- u u/ft” -hr - u/ft -hr- : ) in T on sheathing, at studs
R-Value (m? K /W) (Wim? K) Wim K) Ti 026 | 0.33 | 2nd rim joist intersection
(RSI) T ) 035 | 050 Max T on sheathing, at studs
R-0 (0) R-22.1 (3.89) | 0.045 (0.26) | 0.031 (0.054) 2 i i between fasteners
: Min T on roof sheathing,
R-7.5(1.32) | R-25.9 (4.56) | 0.039 (0.22) | 0.032 (0.056) Tis - 0.04 | 0.04 between roof strapping
R-15(2.64) | R-29.3 (5.15) | 0.034 (0.19) | 0.026 (0.045) 1. | 002 i i Min T on roof sheathing, at
'4 ) top of rim joist intersection
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.4.2

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Wood Strapping and Continuous Insulation Supporting
Fiber Cement Board — Sloped Wood Framed Roof & Wall Intersection
with Insulation at Ceiling

Thermal Performance Indicators

ho Assembly 1D R R-21.6 (3.80 RSI) +
o.salt | (Nominal) R-Value D | exterior insulation
0.80— . U, | “clear field” U- and R-value
Transmittance / R ~ roof
o.70— | Resistance without no|rsroo
Anomaly Uy, | W =wood framed wall
0.60 — Ry | without soffit line
o.s08 | Transmittance / U, U and R-values for the
o.40 | Resistance R overall assembly
v, | Surface T 0 = exterior temperature
‘ 1 i . .
Temperature Index 1 = interior temperature
0.z20 . .
woff [ Linear u | wanamitance per Inear
Transmittance e
) o0 length of soffit line

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final
report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Base Assembly — Roof

Wall Exterior R R U Roof Insulation
. 1D W w Rr Ur
Insulation 1D 2. o 2, 0 5 o 1D 2. o 2 o
RV ft*-hr-°F / Btu ft™-hr-"F / Btu Btu/ft* -hr -°F ft* hr °F / Btu Btu/ft® -hr -°F
“Value 2 (m® K/ W) W/m? K R value 2K 1w W/m? K
(RSI) (m” K/ W) (W/m” K) (RSI) (m ) (Wim* K)
R-0 (0) R-21.6 (3.80) R-19.7 (3.47) | 0.051 (0.29) R-30 (5.28) R-30.1 (5.3) 0.033 (0.19)
R-7.5(1.32) R-29.0 (5.12) R-26.9 (4.74) | 0.037 (0.21)
R-15 (2.64) R-36.6 (6.44) R-33.6 (5.93) | 0.030 (0.17)
Soffit Line Linear Transmittance Temperature Indices
Wall Exterior
Insulation 1D ) OR 2U o N o RO R7.5 | RT5 - .
R-Value ft>-hr-°F / Btu Btu/ft® -hr -°F Btu/ft -hr-"F Min T on sheathing,
(m2 K /W) (W/m2 K) (W/m K) Ti1 - 0.1 0.13 | between studs at top
(RSI) plate
R-0 (0.00) R-27.0 (4.76) | 0.037 (0.21) 0.019 (0.033) Max T on sheathing,
R-7.5(1.32) | R-28.5 (5.02) | 0.035(0.20) | 0.028 (0.049) Te | - | 038 | 057 along studs between
R-15(2.64) | R-29.3 (5.16) | 0.034 (0.19) 0.035 (0.061) 0.08 ) Min T on sheathing,
Tis ) B between studs
Max T on sheathing,
Ta | 0.15 - - at top plate and truss
intersection
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.4.3

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Wood Strapping and Continuous Insulation
Supporting Rainscreen Fiber Cement Board — Sloped Wood
Framed Roof & Wall Intersection with Insulation at Roof Sheathing

Thermal Performance Indicators

1.0
] QQ! Assembly 1D R R-21.6 (3.80 RSI) +
: (Nominal) R-Value D | exterior insulation
¢ U “clear field” U- and R-
o.70— | Transmittance / R, | value
Resistance without " | r=roof
L8051 Anomaly Léw’ w = wood framed wall
o.co W | without soffit line
040 | Transmittance / U, | U and R-values for the
Resistance R overall assembly
0,300
Surface T 0 = exterior temperature
0.20 Temperature Index’ ' 1 = interior temperature
D.10 Linear Incremgntal increa§e in
5 o0 Transmittance U] transmittance per linear
' length of soffit line

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Wall

Base Assembly — Roof

Wall Exterior Roof Insulation 1D R: U,
Insulation 1D Rip Ru Uw 20 2 00
= Val f#2-hr-°F / Btu f>-hr-°F / Btu Btu/ft2 -hr -°F R-Value ft hzr F/Btu Btu/ft éhr- F
(—Rglt;e (m2 K /W) (m2 K /W) (W/mz K) (RSI) (m” K/ W) (W/m* K)
R-30 (5.28) R-24.5 (4.32) 0.041 (0.23)
R-0 (0) R-21.6 (3.80) R-19.7 (3.47) | 0.051 (0.29)
R-7.5(1.32) R-29.0 (5.12) R-26.9 (4.74) | 0.037 (0.21)
R-15 (2.64) R-36.6 (6.44) R-33.6 (5.93) | 0.030 (0.17)
Roof Linear Transmittance Temperature Indices
Wall Exterior
Insulation 1D ft? hr°RF /Btu Btu/ftZUhr °F Bt /ftlph °F e E Min T on sheathi
X -hr- -hr - u/ft -hr- : in T on sheathing,
R \ngllue (m” K/W) (W/m? K) (W/m K) Tin | 0081 041 1013 | oiveen studs
( ) T 026 | 026 | 0.27 Max T on sheathing,
R-0 (0.00) R-22.6 (3.99) | 0.044 (0.25) 0.039 (0.067) 2 i i i along top plate
R-7.5(1.32) | R-22.8 (4.02) | 0.044 (0.25) 0.084 (0.146)
R-15(2.64) | R-23.0 (4.04) | 0.044 (0.25) 0.108 (0.187)
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. Ventilated Wood Frame Low Slope Roof — Masonry Firewall
Detal I 7 44 Intersection

Thermal Performance Indicators

@ 0.90! Assembly 1D R R-3.5 (0.62 RSI) +
(Nominal) R-Value D | exterior insulation
0.80—
Transmittance / « -
0.79= | Resistance without | “o | clear field” U-and R-
veo | Anomaly R. | value, without firewall
n.=0f | Transmittance / u, U and R-values for the
0.0l Resistance R overall assembly
0. | Surface T 0 = exterior temperature
Temperature Index’ ' 1 = interior temperature
0.29
- Linear {ncrem%ntal |ncree\|§e in
Transmittance 1] ransmittance per linear
.00 length of fire wall

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

Roof Insulation

1D 5 Rip ) Ro %Jo ) 5 2U P
R-Value ft>hr-°F / Btu ft™hr-°F / Btu Btu/ft” -hr -°F ft™hr-"F / Btu Btu/ft* -hr -°F Btu/ft -hr-°F
(RSI) (M*K/W) | (m*K/W) (W/m’ K) (m” K/ W) (Wim? K) (Wim K)

R-30 (5.28) | R-33.5(5.90) | R-29.7 (5.22) | 0.034 (0.19) | R-26.3 (4.64) | 0.038(0.22) | 0.037 (0.064)

Temperature Indices

Ti1 0.02 | Min T on concrete block, at roof sheathing intersection

Ti2 0.80 | Max T on concrete block, at roof joist intersection

Tizs | 0.03 | Min T on roof sheathing, between joists
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Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall Assembly
with Wood Strapping Supporting and Continuous Insulation Fiber
Cement Board — Corner Intersection

Detail 7.5.1

Thermal Performance Indicators

1.0
@ o.go! Assembly 1D R R-21.6 (3.80 RSI) +
(Nominal) R-Value D | exterior insulation
0.80—
Transmittance / ,
0.70— Resistance without U, | “clear wall” U- and R-
Anomaly R, | value, without corner
D.60
n.scl Transmittance / U, | Uand R-values for the
Resistance R | overall assembly
0,405
Surface T 0 = exterior temperature
B Temperature Index’ ' 1 = interior temperature
o Linear Incremental increase in
.10 Transmittance 1] transmittance per linear
length of corner
.00

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are
identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Insﬁl):ﬁzr?r1D Rip Ro o 2y & v Y
= Value f*-hr°F /Btu | ft*hr°F / Btu Btu/ft’ -hr -°F ft™hr-°F / Btu Btu/ft” -hr °F Btu/ft hr-°F
(RS)) (m? K /W) (m? K /W) (W/m? K) (m> K /W) (W/m’ K) (W/m K)
R-0 (0) R-21.7(3.82) | R-19.7(3.47) | 0.051(0.29) | R-17.9(3.15) | 0.056 (0.32) 0.020 (0.035)
R-5(0.88) | R-26.7 (4.70) | R-24.6(4.32) | 0.041(0.23) | R-21.8(3.85) | 0.046 (0.26) 0.020 (0.034)
R-15(2.64) | R-36.7(6.46) | R-33.6(5.93) | 0.030(0.17) | R-28.6(5.03) | 0.035(0.20) 0.021 (0.036)

Temperature Indices

RO R5 R15
Ti1 - 0.10 0.19 | Min T on sheathing, at fasteners at corner intersection
Ti2 0.13 0.32 0.49 | Max T on sheathing, along studs between fasteners
Tis 0.02 - - Min T on sheathing, at corner intersection
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.6.1

Wood-frame Sliding Door — Concrete Floor Intersection for
Unheated Spaces (Parking Garages)

0.20 8

0.80—

0.70—

0.80F

0.50 B

Q.40+

0.30 85

Thermal Performance Indicators

Assembly 1D
(Nominal) R-Value

R-2.3 (0.41 RSI) +

Transmittance /
Resistance without
Anomaly

Rip Insulation
U “clear field” U- and R-
R’ value
" | f="floor
Ug

g = glazed sliding door

Transmittance /

U, U and R-values for the

Resistance R overall assembly
Surface T 0 = exterior temperature
Temperature Index’ : 1 = interior temperature
Incremental increase in
Linear W transmittance per linear

Transmittance

length of floor to sliding
door transition

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Floor

Base Assembly — Sliding Door

Floor Exterior Rip R Us Ucentre of glass Ug
Insulation 1D ! 2 2
ns;j‘/ ;’Se #2.hr°F / Btu f%-hr-°F / Btu Btu/f? -hr -°F Btu/ft 2hr F Btu/ft 2hr F
(RS)) (M2 K /W) (m” K/ W) (W/m? K) (Wim” K) (W/m”~ K)
0.321 (1.82) 0.323 (1.83)
R-20 (3.52) | R-22.3(3.93) | R-22.3(3.93) | 0.044 (0.25)

Sliding Door Sill/ Curb to Floor Linear Transmittance

Temperature Indices

Wall Exterior Ti1 0.47 | Min T on glass
Insulation 1D 2 R 2U b .
RValue ft>hr°F /Btu | Btu/ft® -hr °F Btu/ft -hr-°F Tz | 042 | Min T on frame
- 2 2 i interi
m-K/W W/m?* K W/m K : Min T on floor, at interior surface of
(RSI) ( : ( : (Wim¥) Tia 055 | \ood curb
R-20 (3.52) | R-3.5(0.621) | 0.284 (1.61) 0.320 (0.554)

B.7.20
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Detail 7 6 2 Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
" Jn Assembly with Continuous Insulation and Wood Strapping
Supporting Fiber Cement Board — Rim Joist and Interior Insulated At-
Grade Foundation Wall Intersection

Thermal Performance Indicators
®_\ i | R-21.6 (3.80 RSI) +
0.90 exterior insulation for wood

framed wall
R-1.8 (0.32 RSI) + interior

o.e0— | Assembly 1D Ripw,

0. 70— (Nominal) R-Value Riomw insulation for foundation

w = wood framed wall

0,608 .
fw = foundation wall

|3 0.9 | Resistance without “clear field” U- and R-

0,50 B U
Transmittance / R
W
o.:af | Anomaly U, | values
Riws
o Transmittance / U, U and R-values for the
0.10 Resistance R overall assembly
0.90 Surface T 0 = exterior temperature
Temperature Index’ ! 1 = interior temperature

Incremental increase in
U] transmittance per linear
length of foundation

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

Linear
Transmittance

report.
Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Wall Base Assembly — Foundation Wall
) Foundation
Exterior R1bw Rw Uw Insulation Ripfw , R U
nsulation 10| fenpF /B | fNroF /Bu | Btuftt hr °F 1D |#hroF/Btu | EhroF /Bt | Bu -hr °F
(m? K /W) (m? K /W) (W/m? K) R-Value (M2 K /W) (m? K /W) (W/m? K)
(RSI) (RS)
R-5 (0.88) R-26.6 (4.68) | R-24.6 (4.33) | 0.041 (0.23) R-19 (3.34) |[R-20.8 (3.67)| R-12.7 (2.23) |0.079 (0.449)

R-10 (1.76) | R-31.6 (5.56) | R-29.2 (5.14) | 0.034 (0.19)
R-15 (2.64) | R-36.6 (6.44) | R-33.7 (5.93) | 0.030 (0.17)

Foundation Linear Transmittance

Exterior R U W
insulation 1D fhroF /Btu | Btuft® hr °F | Btu/ft hr°F
(Rs)) (m® K /W) (W/m? K) (W/m K)

R-5(0.88) | R-15.9 (2.81) | 0.063 (0.36) | 0.046 (0.080)
R-10 (1.76) | R-16.7 (2.94) | 0.060 (0.34) | 0.047 (0.082)
R-15(2.64) | R-17.2(3.03) | 0.058 (0.33) | 0.050 (0.087)

Temperature Indices

R5 R10 R15

Tit 0.25 0.36 0.43 | Min T on sheathing, along studs at fasteners
Ti2 0.40 0.49 0.55 | Max T on sheathing, along studs between fasteners and at bottom plate

Tis 0.10 0.1 0.12 | Min T on floor foundation sill plate, at rim joist

Tig 0.07 0.07 0.07 | Min T on foundation wall, at midsection between floor and grade between studs

B.7.21
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Detail 7.6.3

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Continuous Insulation and Wood Strapping
Supporting Fiber Cement Board — Rim Joist and Exterior Insulated
At-Grade Foundation Wall Intersection

Thermal Performance Indicators

I.DGI

0.90 B8
0.80—
0.70—
0,60 —
0.50 B
0,405+

0,307

R-21.6 (3.80 RSI) +
exterior insulation for
wood framed wall
Assembly 1D Ribw,
(Nominal) R-Value | Rips R-3.5(0.62RSI) +
1D insulation for foundation
w = wood framed wall
fw = foundation wall
UWa
Transmittance / .
R u " - -
Resistance without w | "clear field” U-and R
Anomaly Up, | value
Riw,
Transmittance / U, U and R-values for the
Resistance R overall assembly
Surface T 0 = exterior temperature
Temperature Index’ ' 1 = interior temperature
Linear Incremental increase in
Transmittance U] transmittance per linear
length of foundation

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Wall

Base Assembly — Foundation Wall

) Foundation
R Value ft*hr°F /Btu | f*hr°F /Btu | Btuft® hr-°F 1D ft* hr °F / Btu | fOhrF /Bl | Bust’ -hr °F
(RS (m® K /W) (m*K /W) (W/m? K) l'«zg/sall)ue (m? K /W) (m* K /W) (W/m? K)
R-5 (0.88) R-26.6 (4.68) | R-24.6 (4.33) | 0.041 (0.23) R-12.5 (2.20)|R-16.0 (2.82)|R-16.0 (2.82)| 0.062 (0.355)
R-10 (1.76) R-31.6 (5.56) | R-29.2 (5.14) | 0.034 (0.19)
R-15 (2.64) R-36.6 (6.44) | R-33.7 (5.93) | 0.030 (0.17)
Foundation Linear Transmittance
Exterior R U
insulation 1D fhroF /Bt | Btufte hr °F Btufft -hr-F
(RSI) (m® K /W) (W/m? K) (W/m K)
R-5 (0.88) R-18.0 (3.16) | 0.056 (0.32) | 0.060 (0.104)
R-10 (1.76) R-19.0 (3.34) | 0.053 (0.30) | 0.059 (0.102)
R-15 (2.64) R-19.7 (3.47) | 0.051 (0.29) | 0.059 (0.103)
Temperature Indices
R5 R10 R15
Tin 0.25 0.36 0.43 | Min T on sheathing, along studs at fasteners
Ti2 0.39 0.49 0.55 | Max T on sheathing, along studs between fasteners and at bottom plate
Tiz 0.48 0.50 0.51 | Min T on floor foundation sill plate, at rim joist
Tia 0.82 0.82 0.82 Min T on foundation wall, at midsection between floor and grade between studs
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Detail 7.6.4

—®
@

Exterior and Interior Insulated 2x6 Wood Stud (16” o.c.) Wall
Assembly with Shelf Angle & Brick Ties Supporting Brick Veneer —
Exterior Insulated At-Grade Foundation Wall Intersection

Thermal Performance Indicators

J.DUI

090 B
080—
0.70—
0LB0—

0,50 B

R-22.6 (3.98 RSI) +
exterior insulation for
wood framed wall

0,40+

030

R
?ﬁgri?]t:?; ;a[-)vmue > | R41.3 (0,29 RSI) +
bfw | insulation for foundation
w = wood framed wall
fw = foundation wall
UWa
Transmittance /
R “ » U- -
Resistance without v cl;aarwall U-and R
Anomaly Une, | value
Riw,
Transmittance / U, U and R-values for the
Resistance R overall assembly
Surface T 0 = exterior temperature
Temperature Index’ ' 1 = interior temperature
Linear Incremgntal increqse in
)] transmittance per linear

Transmittance

length of foundation

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified

in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Wall

Base Assembly — Foundation Wall

Temperature Indices

R5 R10 R15
Ti1 0.19 0.24 0.27 | Min T on sheathing, at brick ties adjacent to the studs
Tiz 0.50 0.51 0.51 Max T on sheathing, at concrete floor intersection
Tis 0.78 0.78 0.78 | Min T on foundation wall, at floor intersection

) Foundation
| Ei(t?rlor1D Ribw Ry U Insulation R1bfw , I§fw Utw
MR alte f*hr°F /Btu | f*hr°F /Btu | Btu/ft hr °F 1D f hr °F /Btu | fthr°F /Btu | Btu/f -hr °F
(m? K /W) (m? K /W) (W/m? K) R-Value (M2 K /W) (m? K /W) (W/m? K)
(RSI) (RS)
R-5(0.88) | R-27.6 (4.86) | R-24.1 (4.25) | 0.041 (0.24) R-12.5 (2.20)|R-13.8 (2.43)|R-13.8 (2.43)|0.072 (0.412)
R-10 (1.76) | R-32.6 (5.56) | R-28.0 (4.93) | 0.036 (0.20)
R-15(2.64) | R-37.6(6.44) | R-31.5(5.54) | 0.032 (0.18)
Foundation Linear Transmittance
Exterior
. R U Y
nsplaton 10| fnrF /Bl | Bt hr oF | Bttt hroF
RS) (m® K /W) (W/m? K) (W/m K)
R-5 (0.88) R-8.7 (1.53) | 0.115(0.66) | 0.493 (0.853)
R-10 (1.76) | R-8.8 (1.54) | 0.114 (0.65) | 0.509 (0.881)
R-15(2.64) | R-8.8(1.55) | 0.114 (0.65) | 0.523 (0.905)

B.7.23




Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail 7.7.1

Exterior Insulated Wood Infill Wall Assembly with Wood Strapping
and Continuous Insulation Supporting Fiber Cement Board —
Concrete Wall and Floor Intersection with Flashing Bypassing
Exterior Insulation

1.Gd

0.20 8

0.80—

0.70—

0.80F

0.50 B

Q.40+

0.30 85

Thermal Performance Indicators

Assembly 1D (Nominal) R R-21.6 (3.80 RSI) + exterior
R-Value © insulation
Transmittance / “clear field” U- and R-value of
Resistance without Uo, Ro | concrete and wood infill
Anomaly assembly
Us, U and R-values for:
Rs, s = wood infill wall + slab
Transmittance / U, i = wood infill wall + interior
Resistance R wall . .
ts t = combined assembly with
Uy, wood infill wall + slab + interior
R wall
Surface Temperature T 0 = exterior temperature
Index’ : 1 = interior temperature
Incremental increase in
transmittance per linear length
Linear Transmittance Ws, Wi of
s = slab
i = interior wall
Incremental increase in
Point Transmittance X transmittance for inner wall
and slab intersection

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in

final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Wall

Slab Linear Transmittance

nsuiation 1D | , o e U R, U. e
R.Value fthr°F /Btu | ft-hr-F/Btu | Btu/ft® -hr °F ft hr °F /Btu | Btu/ft* -hr °F | Btu/ft hr-°F
2 2 2 2 2
(RS (m* K /W) (m"K/W) (W/m? K) (m* K /W) (W/m? K) (W/m K)
R-5 (0.88) R-26.6 (4.68) | R-24.6 (4.32) | 0.041 (0.23) R-12.8 (2.25) | 0.078 (0.44) 0.34 (0.582)
R-10 (1.76) | R-31.6 (5.56) | R-29.2 (5.14) | 0.034 (0.19) R-14.1 (2.48) | 0.071 (0.40) 0.33 (0.568)
R-15(2.64) | R-36.6 (6.44) | R-33.6 (5.93) | 0.030 (0.17) R-156.5(2.72) | 0.065 (0.37) 0.31 (0.542)
Interior Linear Transmittance Intersection Point Transmittance
nsuiaton 10 |, R u | e R u X
R-Value fhr®F /Bty | Btu/ft™ hr °F [ Btu/ft -hr°F fthr°F /Btu | Btuft” hr °F Btu/-hr -°F
(RSI) (m"K/W) (W/m* K) (W/m K) (m*K /W) (W/m? K) (W/K)
R-5 (0.88) R-17.0 (3.00) | 0.059 (0.33) | 0.13(0.232) R-10.9 (1.93)| 0.091 (0.52) | -0.12 (-0.209)
R-10(1.76) | R-21.4(3.78) | 0.047 (0.26) | 0.09 (0.159) R-12.6 (2.22) | 0.079 (0.45) | -0.10(-0.178)
R-15(2.64) | R-26.1(4.60) | 0.038 (0.22) | 0.06 (0.110) R-13.8 (2.42)| 0.073 (0.41) | -0.03 (-0.059)
Temperature Indices ®Values are negative for a correction factor. See section 6 in ASHRAE 1365-RP for clarification.
R5 R10 R15
Tit 0.25 0.33 0.38 | Min T on sheathing, along studs at fasteners
Ti2 0.80 0.86 0.89 | Max T on sheathing, along edge of interior concrete wall
Tis 0.77 0.77 0.78 | Min T on concrete, at wood frame wall and concrete ceiling intersection
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Detail

Nominal (1D) vs. Assembly Performance Indicators

7.7.2

Exterior Insulated Cross Laminated Timber (CLT) Wall Assembly with
Wood Strapping and Continuous Rigid Insulation Supporting Fiber
Cement Board — Cross Laminated Timber Floor Intersection with
Flashing Bypassing Exterior Insulation

J.OOI

0,90 8
0.80—
0.70—
0805
050 8
0,40

0. 3088

Thermal Performance Indicators

Assembly 1D R R-10.5 (1.85 RSI) +
(Nominal) R-Value D | exterior insulation
Transmittance / U “clear wall” U- and R-
Resistance without R°’ value, without CLT floor
Anomaly ° | slab
Transmittance / U, | Uand R-values for the
Resistance R overall assembly
Surface T 0 = exterior temperature
Temperature Index’ ' 1 = interior temperature
Linear Incremental increase in
. U | transmittance per linear
Transmittance length of CLT floor slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Inaration 1D Rio Ro Yo ., R v Y
R Value ft*hr°F /Btu | ft*hr-°F / Btu Btu/ft” -hr -°F ft"hr°F / Btu Btu/ft” -hr -°F Btu/ft -hr-°F
(RS) (m? K /W) (m*K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)

R-15(2.64) | R-25.5(4.49) | R-22.9 (4.04) | 0.044 (0.25) R-21.6 (3.81) | 0.046 (0.26) 0.022 (0.038)

R-20 (3.52) | R-30.5(5.37) | R-26.8 (4.72) | 0.037 (0.21) R-24.4 (4.30) | 0.041(0.23) 0.030 (0.052)

R-25 (4.40) | R-35.5(6.25) | R-30.5(5.36) | 0.033 (0.19) R-26.9 (4.73) | 0.037 (0.21) 0.037 (0.064)
Temperature Indices

R15 | R20 | R25
Ti1 0.95 | 0.95 0.95 | Min T on bolt head around edge touching bracket
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8.0 Doors and Balconies

B.8.i
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[ 1Y - 1| - e PG PSPPI B.8.1
Interior Insulated Concrete Curb at Sliding Door Sill and Window Head — Slab
Intersection

Detail 8.2 s B.8.2

Non- Insulated Sliding Door Sill and Window Head — Slab Intersection
D 71 = 1] < e B.8.3

Interior Insulated Concrete Curb — Window-Wall and Slab Intersection
D L= = Y1 - 7 0 B.8.4

Exterior Insulated Concrete Curb at Sliding Door Sill and Head- Slab Intersection
Detail 8.1.5.....e s B.8.5

Exterior Insulated Concrete Curb — Window-Wall and Recessed Slab Intersection
Detail 8.1.6 ... s B.8.6
Window Wall System with Spandrel Panels and Sliding Door - Concrete Balcony
and Curb Intersection
D 1Y - 11 < e S B.8.7
Window-wall with Sliding Door and Insulated Spandrel Section — Concrete Floor

Slab Intersection without Concrete Curb for Alternative Balcony Slab
Connections

0] = 1T 7 R 2 B.8.8

Window Wall System with Spandrel Panels and Sliding Door - Thermally Broken
Concrete Balcony and Curb Intersection

D 7T - 1] < e K B.8.9
Window Wall System with Spandrel Panels - Concrete Balcony and Bypass
Intersection

[ 71 = 11 < 0 e I N B.8.10

Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly - Door Sill
with Exterior Slab Insulation

Detail 8.1.11 ... B.8.11

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” 0.c.) Wall Assembly
- Door Sill with Exterior Slab Insulation

B.8.ii
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. Interior Insulated Concrete Curb at Sliding Door Sill and Window
Detail 8.1.1

Head - Slab Intersection

Thermal Performance Indicators

1.0a
I Transmittance / U, | U- and R-values for
0. 20 5 . 1
Resistance R | overall assembly
0.80— .
Surface T 0 = exterior temperature
C 0.70—| Temperature Index’ ' | 1 = interior temperature
] B Projected distance from bottom of slab to top of curb
2 Surface temperatures are a result of steady-state conductive
0,505 heat flow with constant heat transfer coefficients. Limitations are
identified in final report.
0,400
0.307
0.20
0. 10
. 0.00
Thermal Transmittance
Sliding Door with Curb
R U
ft*-hr-°F / Btu Btu/ft* -hr -°F
(m? K /W) (W/m? K)
R-1.6 (0.29) | 0.618 (3.509)
Temperature Indices
Ti1 | 0.83 | Min T on interior concrete, at gypsum, at studs
Ti2 | 0.44 | Min T on glass, at gaskets
ASHRAE 1365-RP B.8.1
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. Non- Insulated Sliding Door Sill and Window Head — Slab
Detall 8-1 2 Intersection

Thermal Performance Indicators

100
Il Transmittance / U, | U- and R-value
0.0 | . 1
Resistance R
0,80 — .
Surface T 0 = exterior temperature
2 i . .
/_® o.70—| Temperature Index " | 1 = interior temperature
0.0~  Projected distance from bottom of slab to top of curb

2 Surface temperatures are a result of steady-state conductive
0.5085  heat flow with constant heat transfer coefficients. Limitations are
identified in final report.
0,40 —
0.30
0.20

0,10

0,00
Thermal Transmittance

Sliding Door without Curb

R U
ft>hr-°F / Btu Btu/ft? -hr -°F
(m? K /W) (W/m? K)

R-1.2 (0.22) 0.807 (4.59)

Temperature Indices
Tir | 0.58 | Min T on interior concrete, at frame

Ti2 | 0.48 | Min T on glass, at gaskets

ASHRAE 1365-RP B.8.2
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Detail 8.1.3

Interior Insulated Concrete Curb — Window-Wall and Slab

Intersection

AN

0,90 8

0.e0—

0.70—

0805

050 8

0,40

0. 3088

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Glazed Door

Ucentre of glass Ug
Btu/ft? -hr -°F Btu/ft? -hr -°F
(W/m? K) (W/m? K)
0.321 (1.82) | 0.486 (2.76)

Slab Linear Transmittance

Curb Insulation R U 2
1D 2 o ! 2 t o
ft>-hr-°F / Btu Btu/ft* -hr -°F Btu/ft -hr-°F
R-Value 2 K /W) (W/im? K) W/m K
(RSI) (m (W/m K)
R-10 (1.76) R-1.8(0.32) | 0.545(3.09) | 0.974 (1.686)

*Transmittance not based on an opaque wall clear field value. See Part 1 Dealing with Floor to Floor Glazing.

Temperature Indices

Thermal Performance Indicators

Transmittance
without Anomaly

Ug

U-value for glazed
sliding door, including
framing

U and R-values for

USa —_
Transmittance / R, |57 balcony slab + curb
. only
Resistance U, _ . .
R t = combined glazing +
t
slab
Surface T 0 = exterior temperature
Temperature Index’ ' | 1 = interior temperature
Linear Incremgntal increa_se in
Y | transmittance per linear

Transmittance

length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Balcony Only
Rs Us
ft>-hr-°F / Btu Btu/ft® -hr -°F
(m? K /W) (W/m? K)
R-1.2 (0.21) | 0.832 (4.72)

R10
Ti 0.50 | Min T on concrete, between studs by wood block by fixed window
Ti | 0.67 | Max T on concrete, between studs by sliding door
Tiz | 0.16 | Min T on window frame, middle of track at top of door (below slab)
Tis | 0.15 | Min T on window glass, top middle corner of door glazing (below slab)
Tis 0.50 Min T on slab, along spandrel head, on fixed window side

B.8.3
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. Exterior Insulated Concrete Curb at Sliding Door Sill and Head- Slab
Detail 8.1.4

Intersection

Thermal Performance Indicators

1.Gd

Transmittance

U-value for glazed

0.0 | without Anomaly Ug ?rlgdr:;ggdoor, including
0.70—

U U and R-values for
D.60F S

s = balcony slab + curb
only
t = combined glazing +
slab

Transmittance / Rs,
0.505 | Resistance Ui,
0,407 R
0.30| | Surface

1
0.20 Temperature Index

0 = exterior temperature
1 = interior temperature

D.10 Linear
Transmittance v

Incremental increase in
transmittance per linear
length of slab

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Glazed Door

Ucentre of glass Ug
Btu/ft? -hr -°F Btu/ft? -hr °F
(W/m? K) (W/m? K)
0.321 (1.82) 0.486 (2.76)

Slab Linear Transmittance Balcony Only
Curb Iqs[,)ulation R U llJ2 Re Us
R.Value ft>hr°F /Btu | Btu/ft’ hr °F Btu/ft -hr-°F ft*hr°F /Btu | Btu/ft’ hr -°F
(RSI) (m? K /W) (W/m? K) (W/m K) (m? K /W) (W/m? K)
R-10(1.76) | R-1.8(0.19) | 0.558 (3.17) | 1.066 (1.844) R-1.1(0.19) | 0.910(5.17)
R-15(2.64) | R-1.8(0.19) | 0.558 (3.17) | 1.064 (1.842) R-1.1(0.19) | 0.909 (5.16)

*Transmittance not based on an opaque wall clear field value. See Part 1 Dealing with Floor to Floor Glazing.

Temperature Indices
R10 | R15

Tii | 0.49 0.49 | Min T on concrete, between studs by wood block by fixed window

Tip | 0.57 0.57 | Max T on concrete, between studs by sliding door

Tiz | 0.16 0.16 | Min T on window frame, middle of track at top of door (below slab)

Tis | 0.15 0.15 | Min T on window glass, top middle corner of door glazing (below slab)

Tis | 0.50 0.50 | Min T on slab, along spandrel head, on fixed window side

B.8.4




Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail

8.1.5

Exterior Insulated Concrete Curb — Window-Wall and Recessed
Slab Intersection

[

0.90 B8

0.80—

0.70—

0,60 —

0.50 B

0,405+

0,307

0.20

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Glazed Door

Ucentre of glass Ug
Btu/ft? -hr °F Btu/ft? -hr -°F
(W/m? K) (W/m? K)
0.321(1.82) | 0.486 (2.76)

Slab Linear Transmittance

Curb Insulation R U 2
R-\1/2Iue ftz'h;OF /Bt Btu/ft® -hr -°F Btu/ft -hr-°F
(RSI) (m” K/ W) (W/m?® K) (W/m K)
R-10 (1.76) R-1.8 (0.32) 0.556 (3.16) | 1.053 (1.822)
R-15 (2.64) R-1.8 (0.32) 0.556 (3.15) | 1.050 (1.817)

*Transmittance not based on an opaque wall clear field value. See Part 1 Dealing with Floor to Floor Glazing

Temperature Indices

Thermal Performance Indicators

Transmittance U UI'-c\ilaluilfor g'laz|ec(jj-
without Anomaly g | sliding door, including
framing
U U and R-values for
Sy —
Transmittance / R, | S = balcony slab + curb
Resistance u. |enly _
" | t = combined glazing +
R
slab
Surface .
0 = exterior temperature
Temperature T e
1 1 = interior temperature
Index
Linear lncrem%ntal mcre:Tse in
Transmittance g | transmittance per linear
length of slab

'Surface temperatures are a result of steady-state conductive
heat flow with constant heat transfer coefficients. Limitations are

identified in final report.

Balcony Only
Rs US
ft2hr°F / Btu Btu/ft® -hr -°F
(m? K /W) (W/m? K)
R-1.1(0.20) | 0.900 (5.11)
R-1.1(0.20) | 0.897 (5.09)

R10 R15
Tii | 0.50 0.50 | Min T on concrete, between studs by wood block by fixed window
Ti | 0.58 0.58 | Max T on concrete, between studs by sliding door
Tiz | 0.16 0.16 | Min T on window frame, middle of track at top of door (below slab)
Tis | 0.15 0.15 | Min T on window glass, top middle corner of door glazing (below slab)
Tis 0.50 0.50 Min T on slab, along spandrel head, on fixed window side
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Detail 8.1.6

Concrete Balcony and Curb Intersection

Window Wall System with Spandrel Panels and Sliding Door -

Thermal Performance Indicators

'-DGI Assembly 1D R R-3.2 (0.55 RSI) +
5 | (Nominal) R-Value '® | backpan insulation
o.20— | Transmittance U Ull-(\j/_aluedfor gllazle%.
without Anomaly g | Sliding door, including
0.70— framing
o.ccll U,, | Uand R-values for
Rw, | w = spandrel wall
.50 Transmittance / Us, s = balcony slab + curb
o.s0 Resistance Rs, only
U, | t=combined glazing +
0.30 R; spandrel + slab
/_® 0.20 Surface 0 = exterior
T ¢ Index’ T; temperature
Q 0.10 emperature inde 1 = interior temperature
0,00 Incremental increase in
transmittance per linear
e Linear Uy, | length of
@ Transmittance Ws | w=slab under
spandrel
s = slab under door

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Spandrel Section without Slab

Base Assembly — Glazed Door

|nSBua|‘acll:(igﬁn1 D Rip Rw Uw Ucentre of glass Ug
R.Value ft*hr°F /Btu [ ft“hr°F/Btu | Btuft* hr-°F Btu/ft? -hr °F | Btu/ft® -hr -°F
R-8.4 (1.48) | R-11.6 (2.03) | R-6.3(1.11) | 0.158 (0.90) 0.321(1.82) | 0.486 (2.76)
R-12.6 (2.25) | R-15.7 (2.77) | R-7.1(1.26) | 0.140 (0.80)
Balcony Linear Transmittance Balcony Only
Infualgi(igﬁﬂD Ri Ui 0’ 2 Rs EJS
= Value ft>hr-°F / Btu Btu/ft? -hr -°F Btu/ft -hr-°F ft>-hr-°F / Btu Btu/ft” -hr -°F
(RS) (m? K /W) (W/m? K) (W/m K) (m? K /W) (W/m? K)
R-8.4 (1.48) | R-1.9(0.34) | 0.519(2.95) | 0.645 (1.116) R-1.8 (0.32) | 0.551 (3.13)
R-12.6 (2.25) | R-1.9(0.34) | 0.519 (2.95) | 0.645 (1.116) R-1.8(0.32) | 0.551 (3.13)

*Transmittance not based on an opaque wall clear field value. See Part 1 Dealing with Floor to Floor Glazing.

Temperature Indices

R8.4 | R12.6
Tit 047 0.53 | Min T on backpan, along edge of backpan
T2 | 0.65 0.66 | Max T on backpan, at centre of backpan
Tia | 0.24 0.24 | Min T on upper frame, along sill of sliding door frame
T | 0.15 0.15 | Min T on lower frame, along head of sliding door base frame
Tis | 0.21 0.21 Min T on upper glazing, at bottom corner of sliding door glazing near fixed frame
Tie | 0.20 0.20 | Min T on lower glazing, at corner of sliding door frame near fixed frame
Tiz | 0.52 0.52 | Min T on slab, along head of lower sliding door
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Detail 8.1.7

Window-wall with Sliding Door and Insulated Spandrel Section —
Concrete Floor Slab Intersection without Concrete Curb for
Alternative Balcony Slab Connections

Thermal Performance Indicators

J.DUI

0,90

Spandrel Wall
0.8 Uw, | Section U-value
0,70 Ry | and “Effective” R-
value
0,80
Transmittance / U Glazed Sliding
>*"E | Resistance R | Door U-value and
0,40 ¢ | “Effective” R-value
0300 U Floor Slab U-value
> | and “Effective” R-
0.20 Rs
value
.10 "Thermal image shown is for the thermally broken slab
5.0 with the Schock Isokorb CM20 (Scenario A).
Scenarios
Scenario Description
A Thermally broken slab with 3” (80 mm) thick Schock Isokorb CM20
B Thermally Broken Slab with 1.5” (40 mm) Intermittent Slab Insulation (880mm insulation @1380)
C Continuous Slab

Nominal (1D) vs. Assembly Performance Indicators

UW RW Ug Rg Us RS
Scenario | Btu/ft® -hr -°F | f>hr°F /Btu | Btu/ft? -hr °F | fhr°F/Btu | Btu/ft -hr °F | ft>hr°F /Btu
(W/m? K) (m” K /W) (W/m? K) (m® K /W) (W/m? K) (m” K /W)
A 0.140 (0.80) | R-7.1(1.25) | 0.476 (2.70) | R-2.1 (0.37) | 0.213 (1.21) | R-4.7 (0.83)
B 0.140 (0.80) | R-7.1(1.25) | 0.476 (2.70) | R-2.1 (0.37) | 0.680 (3.86) | R-1.5(0.26)
C 0.140 (0.80) | R-7.1(1.25) | 0.476 (2.70) | R-2.1 (0.37) | 0.859 (4.88) | R-1.2 (0.20)
Temperature Indices
A B C
Ti1 0.64 0.50 0.45 Min T on concrete floor, at bottom corner of door
Ti2 0.18 0.18 0.18 | Min T on sliding door frame
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Window Wall System with Spandrel Panels and Sliding Door -
Thermally Broken Concrete Balcony and Curb Intersection

Thermal Performance Indicators

hed Assembly 1D R-3.2 (0.55 RSI) +
(Nominal) R-Value backpan insulation

R1D

0,90 8

U-value for glazed

Ug | sliding door, including
framing

U,, | Uand R-values for

Rw, | w = spandrel wall
Transmittance / Us, | s =balcony slab + curb
Resistance Rs, | only

U;, | t=combined glazing +
0300 R; | spandrel + slab

Surface
Temperature Index’

0.E0 Transmittance

0.708 without Anomaly

0805

050 8

0,40

0 = exterior temperature
1 = interior temperature

Incremental increase in
transmittance per linear
length of

w = slab under spandrel
s = slab under door
'Surface temperatures are a result of steady-state conductive heat

| |
Detail 8.1.8
flow with constant heat transfer coefficients. Limitations are

identified in final report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Spandrel Section without Slab

Linear Wy,
Transmittance Ws

1

Base Assembly — Glazed Door

|nSBUa|g:2ﬁn1 D R1D RW UW Ucentre of glass Ug
R.Value ft>hr°F /Btu | f*hr°F/Btu | Btu/ft® -hr °F Btu/ft? -hr -°F Btu/ft2 -hr -°F
(RS) (m* K/ W) (m* K/ W) (Wim® K) (W/m? K) (W/m? K)
R-8.4 (1.48) | R-11.6 (2.03) | R-6.3(1.11) | 0.158 (0.90) 0.321(1.82) | 0.486 (2.76)
R-12.6 (2.25) | R-15.7 (2.77) | R-7.1(1.26) | 0.140 (0.80)
Balcony Linear Transmittance Balcony Only
Insuaton 1D R o 0’ Rs Ys
R Value fthr°F /Btu | Btu/ft’ -hr -°F Btu/ft -hr-°F fthr°F /Btu | Btu/ft® -hr °F
(RSI) (m? K /W) (W/m? K) (W/m K) (m? K /W) (W/m? K)
R-8.4 (1.48) | R-2.0(0.35) | 0.503 (2.86) | 0.492 (0.852) R-2.4 (0.42) | 0.421(2.39)
R-12.6 (2.25) | R-2.0(0.35) | 0.503 (2.85) | 0.494 (0.856) R-2.4 (0.42) | 0.422 (2.40)

*Transmittance not based on an opaque wall clear field value. See Part 1 Dealing with Floor to Floor Glazing.

Temperature Indices

R8.4 | R12.6
Ti; | 0.50 0.50 | Min T on backpan, along edge of backpan
Ti, | 0.64 0.69 | Max T on backpan, at centre of backpan
Ti; | 0.24 0.24 | Min T on upper frame, along sill of sliding door frame
Tiy | 0.15 0.15 | Min T on lower frame, along head of sliding door base frame
Tis | 0.20 0.20 | Min T on upper glazing, at bottom corner of sliding door near fixed frame
Tig | 0.20 0.20 | Min T on lower glazing, at corner of sliding door frame near fixed frame
Ti; | 0.60 0.60 | Min T on slab, along head of lower sliding door
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Detail 8.1.9

Window Wall System with Spandrel Panels - Concrete Balcony and
Bypass Intersection

Thermal Performance Indicators

Assembly 1D
(Nominal) R-Value

R-3.2 (0.55 RSI) + backpan

R . \
® | insulation

Transmittance /

1,00
0.90! Resistance without
Ro
Anomaly

U “clear wall” U- and R-value
spandrel section of window
wall without slab

U and R values for

Us, | s = window wall spandrel +
Rs, | bypass
U

080 —

0.70—

e Transmittance / i, | i=window wall spandrel +
0.500 | Resistance R;, | balcony
0400 U;, | t =combined window wall
R; | spandrel + bypass +
.30 balcony + intersection
0.20 Surface T 0 = exterior temperature
. Temperature Index’ ' | 1 = interior temperature
Incremental increase in
0.0 . transmittance per linear
Linear Ws, length of
Transmittance i _
s = bypass
i = balcony

Incremental increase in
X | transmittance for inner wall
and slab intersection

Point
Transmittance

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Spandrel Section without Slab Bypass Linear Transmittance

Insutation 1D Rio Ro o 2, B Pe s
R Value fhr°F /Btu | ft>hr°F/Btu | Btu/ft’ -hr°F ft*hr-°F / Btu Btu/ft” -hr -°F Btu/ft -hr-°F
(RS) (m” K /W) (m* K /W) (W/m? K) (m* K /W) (W/m? K) (W/m K)
R-8.4 (1.48) | R-11.6 (2.03) | R-6.3 (1.11) 0.158 (0.90) R-3.6 (0.64) 0.275 (1.56) 0.350 (0.606)
R-12.6 (2.25) | R-15.7 (2.77) | R-7.1 (1.26) 0.140 (0.80) R-3.8 (0.68) 0.260 (1.48) 0.359 (0.622)
Balcony Linear Transmittance Intersection Point Transmittance
Backpan
. Ri Ui U R¢ Ut X
nsulation 101 fhroF B | Bt hroF | Bt -hroF #2hrF /Btu | Btu/ft -hr °F Btuhr°F
RSI) (m* K/ W) (W/m? K) (W/m K) (m® K/ W) (Wim* K) (W/K)
R-8.4 (1.48) R-2.7 (048) 0.368 (2.09) 0.629 (1.09) R-3.1 (0.54) 0.326 (1.85) 0.086 (0.046)
R-12.6 (2.25) | R-2.8 (0.49) 0.357 (2.03) 0.651 (1.13) R-3.2 (0.56) 0.313 (1.78) 0.089 (0.047)
Temperature Indices
R6.4 R12.8
Ti1 0.44 0.44 Min T on glazing, lower glazing along frame header on balcony side away from intersection
Ti2 0.41 0.41 Min T on frame, lower frame edge along slab on balcony side away from intersection
Tis 0.47 0.47 Min T on slab, along lower frame edge on balcony side away from intersection
Tia 0.55 0.57 Min T on backpan, on bottom corner on non-balcony side at intersection
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Detail 8.1.10

Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.) Wall Assembly
- Door Sill with Exterior Slab Insulation

100

Thermal Performance Indicators

Assembly 1D R R-1.9 (0.33 RSI) +
225 | (Nominal) R-Value D | exterior deck insulation
A | “clear field” U- and R-
0.-a— | Transmittance / Ur | values for two base
Resistance without R, assemblies:
.60 | Anomaly u r = roof deck
9 .y
ool g = glazed sliding door
0.0 | Transmittance / U, U- and R-values for
Resistance R overall assembly
0,308
Surface T 0 = exterior temperature
020 Temperature Index’ ' 1 = interior temperature
0.10 1 i
Linear {ncrem%ﬂtal |ncree\|§e in
0.00 Transmittance U] ransmittance per linear

length of door sill

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

report.

Nominal (1D) vs. Assembly Performance Indicators
Base Assembly — Roof Deck

Base Assembly — Glazed Door

Slab Exterior Rip R U Usentor o alax U
’ r r center of glazing g
nsulation 1D | #2nrF /Bt | f2hroF /Bt | Btuit r °F Btu/t’ -hr °F | Btuft -hr °F
(RS (m? K /W) (m? K /W) (W/m? K) (W/m? K) (W/m? K)
R-20 (3.52) R-21.9 (3.86) | R-21.9 (3.86) 0.046 (0.26) 0.321 (1.82) 0.489 (2.78)
Door Sill Linear Transmittance
R U U]
ft*-hr-°F / Btu Btu/ft* -hr -°F Btu/ft -hr-°F
(m? K /W) (W/m? K) (W/m K)
R-3.0 (0.54) 0.329 (1.87) 0.395 (0.684)
Temperature Indices
Ti1 | 0.06 | Min T on sheathing between studs, mid height
T2 | 0.55 | Max T on sheathing along slab
Tz | 0.22 Min T on window frame, at bottom middle corner of door track
Ty | 0.20 Min T on window glass, bottom middle corner of door
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Detail 8.1.11

0.0 | Assembly 1D R R-1.9 (0.33 RSI) + exterior
(Nominal) R-Value D | deck insulation
0.80—
. “clear field” U- and R-
070 | Transmittance / Us values for:
Resistance without R, F = roof deck
o-501 [ Anomaly Us g = glazed sliding door
“* 5 | Transmittance / U, U- and R-values for overall
c.40— | Resistance R assembly
@ ©.300 | Surface T 0 = exterior temperature
020 Temperature Index’ ' 1 = interior temperature
0 - Linear Incremental increase in
. U] transmittance per linear
0.00 Transmittance length of door sill

Exterior and Interior Insulated 3 5/8” x 1 5/8” Steel Stud (16” o.c.)
Wall Assembly - Door Sill with Exterior Slab Insulation

Thermal Performance Indicators

1.Gd

'Surface temperatures are a result of steady-state conductive heat flow
with constant heat transfer coefficients. Limitations are identified in final

report.

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Roof Deck

Base Assembly — Door

ﬁ]lsalzaEtiXOtﬁr!]ODr Rior R Ur Ucenter of glazing Ug
2 o 2 0 2 o 2 o 2 o
RV ft*hr-°F / Btu ft™hr-"F / Btu Btu/ft” -hr -°F Btu/ft® hr -°F Btu/ft® hr -°F
-Value 2 2K /W) 2 2 2
(RSI) (m” K/ W) (m (W/m* K) (W/m* K) (W/m* K)
R-20 (3.52) R-21.9 (3.86) | R-21.9 (3.86) 0.046 (0.26) 0.321 (1.82) 0.489 (2.78)
Door Sill Linear Transmittance
Sill Exterior
Insulation 1D 5 OR 2U o N o
R-Value ft -hzr- F / Btu Btu/ft -?r- F Btu/ft -hr-"F
(RS) (m*K/W) (W/m* K) (W/m K)
R-10 (1.76) R-3.6 (0.63) 0.279 (1.58) 0.104 (0.180)
R-15 (2.64) R-3.6 (0.63) 0.278 (1.58) 0.097 (0.169)
Temperature Indices
R10 R15
Tit 0.47 0.49 | Min T on sheathing between studs, mid height
Ti2 0.75 0.75 | Max T on sheathing at studs
Tiz 0.23 0.23 Min T on window frame, at bottom middle corner of door track
Tia 0.20 0.20 Min T on window glass, bottom middle corner of door
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9.0 Roofs
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71 - 1] e e B.9.1
Exterior Insulated Sloped Metal Roof with Metal Sub-Girts (12" o.c.) Supporting
Standing Seam Metal Roof — Clear Roof

Detail 9.2, s B.9.2
Exterior Insulated Sloped Metal Roof with Metal Sub-Girts (24” o.c.) Supporting
Standing Seam Metal Roof — Clear Roof

Detail 9.1.3 ... anaan B.9.3
Exterior Insulated Sloped Metal Roof with Metal Sub-Girts (36” o.c.) Supporting
Standing Seam Metal Roof — Clear Roof

D 71 7= 1] I e B.9.4
Exterior Insulated Sloped Metal Roof with Metal Sub-Girts (24" o.c.) Supporting
Metal Roof — Ridge Intersection

D 11 = 1] 1 2 B.9.5

Insulated Concrete Slab — Concrete Curb or Wall Intersection
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Detail 9.1.1

Exterior Insulated Sloped Metal Roof with Metal Sub-Girts (12” o.c.)
Supporting Standing Seam Metal Roof — Clear Roof

@/

Nominal (1D) vs. Assembly Performance Indicators

Thermal Performance Indicators

0.« | Assembly 1D R R-2.5 (0.44 RSI) +

0.0 | (Nominal) R Value D | exterior insulation

o.70— | Transmittance / U,, | “clear field” U- and R-
0.ea | Resistance R, | value

o505 | Surface T 0 = exterior temperature
o400 | Temperature Index’ ' 1 = interior temperature

"H 1Surface temperatures are a result of steady-state conductive heat

D.z0 flow with constant heat transfer coefficients. Limitations are identified
in final report.
0,10

0.50

Exte_rior Rip Re Us
'”Sé’la\‘/t'acl’ﬂg D f*hr F / Btu ft-hr°F / Btu Btu/ft® hr °F
R3l) (M2 K /W) (M2 K /W) (W/m? K)
R-20 (3.52) | R-225(3.96) | R-6.7(1.18) | 0.149 (0.85)
R-30 (5.28) | R-325(5.72) | R-7.7(1.35) | 0.130(0.74)
R-40 (7.04) | R-42.5(7.48) | R-8.5(1.50) | 0.117 (0.66)

Temperature Indices

R20 R30 R40
Ti1 0.89 | 0.90 | 0.91 | Min T on sheathing, closest to girt flange between joists
T | 093 | 0.94 | 0.94 | Max T on sheathing above end bearings away from girts

B.9.1



Appendix B - Catalogue Thermal Data Sheets BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Exterior Insulated Sloped Metal Roof with Metal Sub-Girts (24” o.c.)
Supporting Standing Seam Metal Roof — Clear Roof

Detail 9.1.2

Thermal Performance Indicators

nofl | Assembly 1D R R-2.5 (0.44 RSI) +

.0 | (Nominal)R Value | "™'® | exterior insulation

e.o— | Transmittance / Uo, | “clear field” U- and R-
n.eok | Resistance R, | value

e | Surface T 0 = exterior temperature
**F | Temperature Index’ ' | 1 = interior temperature

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

@j 0.20
0.10

Nominal (1D) vs. Assembly Performance Indicators

Extgrior Rip Re Uo
e 1D | fhroF / Bty fEheoF /Blu | Bt hr °F
(RSI) (m* K/ W) (m* K/ W) (W/m* K)

R-20 (3.52) | R-22.5(3.96) R-10.3 (1.81) 0.097 (0.55)

R-30 (5.28) | R-32.5(5.72) R-12.5 (2.19) 0.080 (0.46)

R-40 (7.04) | R-42.5(7.48) R-14.3 (2.52) 0.070 (0.40)

Temperature Indices
R20 R30 R40

Tin 0.90 0.91 0.92 | Min T on sheathing, closest to girt flange between joists
Ti2 0.97 0.97 0.98 | Max T on sheathing, above end bearings away from girts
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Exterior Insulated Sloped Metal Roof with Metal Sub-Girts (36” o.c.)
Supporting Standing Seam Metal Roof — Clear Roof

Detail 9.1.3

Thermal Performance Indicators

1,00

m! Assembly 1D R.. | R2.5(0.44RSI)+

... [ (Nominal) R Value '® | exterior insulation

v | Transmittance / Uo, | “clear field” U- and R-
Resistance R, | value

0,60

osp | Surface 1. | 0= exterior temperature

510 | Temperature Index' ' 1 = interior temperature

'Surface temperatures are a result of steady-state conductive heat
flow with constant heat transfer coefficients. Limitations are identified
in final report.

0,307

®_/ 0,20

0.00

Nominal (1D) vs. Assembly Performance Indicators

Extgrior Rip Re Us
nselanon 10| #-hreF /Bty fEhroF Bty | B r °F

(RSI) (m” K/ W) (m* K/ W) (W/m® K)
R-20 (352) | R-22.5(3.96) | R-12.4(2.19) | 0.081(0.46)
R-30 (5.28) | R-32.5(5.72) | R-15,5(2.73) | 0.065(0.37)
R-40 (7.04) | R-42.5(7.48) | R-18.1(3.19) | 0.055(0.31)

Temperature Indices
R20 | R30 | R40

Ti1 0.90 0.91 0.92
T2 | 0.97 0.98 0.98

Min T on sheathing, at girt between joists

Max T on sheathing, above end bearings away from girts
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Detail

9.2.1

Exterior Insulated Sloped Metal Roof with Metal Sub-Girts (24” o.c.)
Supporting Metal Roof — Ridge Intersection

Thermal Performance Indicators

1.0
I Assembly 1D R R-2.5 (0.44 RSI) +

2298 | (Nominal) R-Value ® | exterior insulation
@~ | Transmittance / U “clear field” U- and R-
s.70— | Resistance without RO’ value, without ridge
ool Anomaly ° | (Detail 6.2)

' Transmittance / U, | U and R-values for the
0.5 | Resistance R assembly
o.40f | Surface T | 0= exterior temperature
0.2 | Temperature Index’ ' 1 = interior temperature
p | porementa ncrecse
. Transmittance length of ridge
.00 'Surface temperatures are a result of steady-state conductive heat

flow with constant heat transfer coefficients. Limitations are identified
in final report.

Nominal (1D) vs. Assembly Performance Indicators

insulation 1D Rio Re Po 2y o Y v
"ReValue fthr°F /Btu | f*hr°F/Btu | Btu/ft®-hr °F ft>hr-°F / Btu Btu/ft” -hr -°F Btu/ft -hr-°F
(RS) (m? K /W) (m*K /W) (W/m? K) (m? K /W) (W/m? K) (W/m K)
R-20 (3.52) | R-22.5(3.96) | R-10.3 (1.81) | 0.097 (0.55) R-7.8 (1.37) 0.128 (0.73) 0.324 (0.56)
R-30 (5.28) | R-32.5(5.72) | R-12.5(2.19) | 0.080 (0.46) R-9.0 (1.59) 0.111 (0.63) 0.318 (0.55)
Temperature Indices
R20 | R30
Ti1 0.48 0.51 | Min T on sheathing, along ridge
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Appendix B - Catalogue Thermal Data Sheets

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Detail

9.2.2

Insulated Concrete Slab — Concrete Curb or Wall Intersection

Thermal Performance Indicators

1.00
I Assembly 1D R.. | R-1.9(0.33RSI)+
0.9 (Nominal) R-Value D | Insulation
o.s0— | Transmittance / U “clear field” U- and R-
.00 | Resistance without R°’ value, without concrete
Anomaly ° | anomaly
0,680
Surface T 0 = exterior temperature
°=°F | Temperature Index' ' | 1= interior temperature
e.e0 Incremental increase in
a.30 | Linear " transmittance per linear
Transmittance length of concrete
p.20 anomaly
0.18 'Surface temperatures are a result of steady-state conductive heat
5,00 flow with constant heat transfer coefficients. Limitations are

Nominal (1D) vs. Assembly Performance Indicators

Base Assembly — Roof

Exterior
Insulation 1D 5 Rip 5 Ro EJ°
R.Value ft>-hr-°F / Btu ft>-hr-°F / Btu Btu/ft* -hr -°F
(RS) (m? K /W) (m? K /W) (W/m? K)
R-20 (3.52) R-21.9 (3.86) | R-21.9(3.86) | 0.046 (0.26)
Concrete Anomaly Linear Transmittance
R U W
ft>-hr-°F / Btu Btu/ft* -hr -°F Btu/ft hr °F
(m? K /W) (W/m? K) (W/m K)
R-8.8 (1.54) 0.114 (0.65) | 0.536 (0.927)

Temperature Indices

Ty | 0.82

Min T on concrete, at center of anomaly

identified in final report.
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