
Assembly material Thickness
(in.)

k-value
(per in.)

R-
cumulative

ASHRAE
Table #

Material Details

Inside Air Film 0 - 0.68 10
1/2" Gypsum Board 1/2 1.1000 1.13 1

Rf Ri % Cavity R-Value
2 x 6 SPF Wood Studs 5 1/2 0.9 6.11 19.0% 1 density: 24 lb/cu ft, @ 16" O/C
5 1/2" mineral wool Batt
Insulation 5 1/2 0.28 19.64 81.0% 1 density: 0.75 lb/cu ft

1/2" OSB Sheathing 1/2 - 18.89 1
Vapour barrier 0 - 18.95 1 2 layer mopped felt

Rf Ri % Cavity R-Value
I-joist studs 11 7/8 0.9 13.19 3.8% 1 density: 24 lb/cu ft, @ 24" O/C
11-7/8 insulation 11 7/8 0.24 49.48 96.2% 1 1 to 8 lb/cu ft

vapour permeable felt 0 67.65 1
1.8 lb/cu ft, w/ integrated batton,
permeable facer, C/W 6" SS screws

Rf Ri % Cavity R-Value
Wood strapping 2 1/4 0.9 2.50 20.2% 1 density: 24 lb/cu ft, @ 24" O/C
air 2 1/4 1.13 79.8% 1 1 to 8 lb/cu ft
HardiePanel 1/3 69.20 1 from hardie panel tech docs
Outside Air Film 0 - 69.37 10

69.37 h*ft2*F°/BTU
0.0144147 BTU/h*ft2*F°

LARSEN STUD WALL R-VALUE CALCULATIONS - WINTER

0.15
0.17

17.07

Parallel Path through Stud Cavity

R-value

Parallel Path through Larsen Cavity

48.10 67.05

69.05

18.21

Total R-value
U-value (1/R)

R-value

0.45
0.68

0.68
0.06

0.60

Parallel Path through Drainage Cavity

1.41

R-VALUE CALCULATIONS
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Scenario Description

IP Units

Clear Field Area Method Overall Opaque Wall Thermal Performance Values Workspace
Select Area Calculation 

(Choose One)
Area Units

% Below 
Baseline

641.70 ft2 0.047 0.038 -18.7%

Enter User Defined 
Opaque Area ft2 21.3 26.2

Proposed Building Entries Totals 24.5 100%

1
Clear Field North Wall 296.00 ft2 0.014 BTU/ hr ft² °F See Notes 4.1 17%

1
Clear Field West Wall 242.20 ft2 0.014 BTU/ hr ft² °F See Notes 3.4 14%

1
Clear Field small Balcony Wall 21.50 ft2 0.014 BTU/ hr ft² °F See Notes 0.3 1%

1
Clear Field Balcony Windows (fixed) x1 19.38 ft2 0.150 BTU/ hr ft² °F See Notes 2.9 12%

1
Clear Field Balcony Door 23.87 ft2 0.210 BTU/ hr ft² °F See Notes 5.0 20%

1
Clear Field Bedroom Windows (operable) x2 38.75 ft2 0.170 BTU/ hr ft² °F See Notes 6.6 27%

Linear Interface 
Detail

NW Corner wall/wall 8.21 ft 0.021 BTU/ hr ft °F See Notes 0.2 1%

Linear Interface 
Detail

NE Corner Balcony wall/wall 8.21 ft 0.021 BTU/ hr ft °F See Notes 0.2 1%

Linear Interface 
Detail

SE Corner Balcony wall/wall 8.21 ft 0.021 BTU/ hr ft °F See Notes 0.2 1%

Linear Interface 
Detail

Balcony Window (fixed) x1 17.72 ft 0.015 BTU/ hr ft °F See Notes 0.3 1%

Linear Interface 
Detail

Bedroom Windows (operable) x2 35.44 ft 0.013 BTU/ hr ft °F See Notes 0.5 2%

Linear Interface 
Detail

Balcony Door 21.81 ft 0.013 BTU/ hr ft °F See Notes 0.3 1%

Linear Interface 
Detail

Int. Floor/Ext. Wall 69.00 ft 0.007 BTU/ hr ft °F See Notes 0.5 2%

Linear Interface 
Detail

Int. Wall/Ext. Wall 8 ft x 2 walls 16.00 ft 0.005 BTU/ hr ft °F See Notes 0.1 0%

Point Interface 
Detail

Balcony Connection x 4 4 # 0.041 BTU/ hr °F See Notes 0.2 1%
Thermal Envelope Detail 8.1.13 with R-33.6 insulation

Notes

Calculated with thermal gradient and ASHRAE Handbook Ch. 26, Tables 1 & 10

Thermal Envelope Detail 8.5.1 with R-15 insulation

Transmittance 
Value Units Source 

Reference
Heat Flow
(BTU/hr°F)

%Total Heat 
Flow

Add/Remove Detail
Transmittance 

Type
Include Transmittance Description

Area, Length 
or Amount 

Takeoff
Units

Effective R-Value
(hr ft2 oF/BTU)

Effective R-Value
(hr ft2 oF/BTU)

Opaque U-Value
(BTU/hr ft2 oF)

Opaque U-Value
(BTU/hr ft2 oF)

Group 3:
Blumrich, Greene, Li, 

Natiuk

BEDC 2026: Walls

Enhanced Thermal Performance Spread Sheet

Base Building Proposed Building

Thermal Envelope Detail 8.2.19 with R-33.6 insulation

Thermal Envelope Detail 8.7.3 with R-15 insulation

From manufacturer technical data for Passive House ratings, average psi values

From manufacturer technical data for Passive House ratings, average psi values

Calculated with thermal gradient and ASHRAE Handbook Ch. 26, Tables 1 & 10

Calculated with thermal gradient and ASHRAE Handbook Ch. 26, Tables 1 & 10

Thermal Envelope Detail 8.5.1 with R-15 insulation

Thermal Envelope Detail 8.5.1 with R-15 insulation

From manufacturer technical data for Passive House ratings, average psi values

From manufacturer technical data for Passive House ratings, Whole window U-factor

From manufacturer technical data for Passive House ratings, Whole door U-factor

From manufacturer technical data for Passive House ratings, Whole window U-factor

Add Clear Field

Add Linear Interface Detail

Sum of Active Clear Field 
Areas (Default)

User Defined Area

Add Point Interface Detail



Scenario Description

IP Units

Clear Field Area Method Overall Opaque Wall Thermal Performance Values Workspace
Select Area Calculation 

(Choose One)
Area Units

% Below 
Baseline

1100.00 ft2 0.021 0.018 -14.9%

Enter User Defined 
Opaque Area ft2 48.1 56.5

Proposed Building Entries Totals 19.5 100%

1
Clear Field Roof 1100.00 ft2 0.014 BTU/ hr ft² °F See notes 15.4 79%

Linear Interface 
Detail

Roof/Wall 69.00 ft 0.059 BTU/ hr ft °F See notes 4.1 21%

Point Interface 
Detail

Enter Description Here
Enter Amount 

Here
#

Enter Chi-Value 
Here

BTU/ hr °F Enter Source 
Here - -

BEDC 2026: Roof

Enhanced Thermal Performance Spread Sheet

Base Building Proposed Building

Opaque U-Value
(BTU/hr ft2 oF)

Opaque U-Value
(BTU/hr ft2 oF)

Group 3:
Blumrich, Greene, Li, 

Natiuk

Effective R-Value
(hr ft2 oF/BTU)

Effective R-Value
(hr ft2 oF/BTU)

Thermal Envelope Detail 8.4.3 with R-15 insulation

Transmittance 
Value Units Source 

Reference
Heat Flow
(BTU/hr°F)

%Total Heat 
Flow

Notes

ASHRAE Handbook Ch. 26, Table 1, for 12 inches of Polyiso. @ U-0.17/inch

Add/Remove Detail
Transmittance 

Type
Include Transmittance Description

Area, Length 
or Amount 

Takeoff
Units

Add Clear Field

Add Linear Interface Detail

Sum of Active Clear Field 
Areas (Default)

User Defined Area

Add Point Interface Detail



BUILDING ENVELOPE DESIGN COMPETITION GROUP 3: BLUMRICH, GREENE, LI, NATIUK

BUILDING ENVELOPE DESIGN COMPETITION
BILL OF MATERIALS

CATEGORY ASSEMBLY ELEMENT PRODUCT DESCRIPTION MANUFACTURER SUPPLIER
CLADDING EXTERIOR CLADDING HARDIEPANEL VERTICAL 

SIDING
HARDIEPANEL CEMENTBOARD VERTICAL SIDING JAMES HARDIE LTD. JAMES HARDIE LTD.

CLADDING EXTERIOR CLADDING CHARRED LARCH SIDING CHARRED LARCH WOOD SIDING CHARRED WOOD SIDING 
CANADA LTD.

CHARRED WOOD SIDING 
CANADA LTD.

CLADDING ROOFING STANDING SEAM METAL 
ROOF

STANDING SEAM METAL ROOFING SYSTEM METAL ROOFING WINNIPEG METAL ROOFING WINNIPEG

FENESTRATION WINDOW FIXED LE366-CL-LE366 FIXED 
CASEMENT WINDOW

1500x2000mm FIXED WOOD-FRAME 
CASEMENT WINDOW W/ ALUM. CLADDING

LOEWN WINDOWS LOEWN WINDOWS

FENESTRATION WINDOW OPERABLE LE366-CL-LE366 L/R 
CASEMENT WINDOW

1500x2000mm OPERABLE WOOD-FRAME 
CASEMENT WINDOW W/ ALUM. CLADDING

LOEWN WINDOWS LOEWN WINDOWS

FENESTRATION DOOR LE366-CL-LE366 OUTSWING 
TERRACE/FRENCH DOOR

2400x924mm WOOD-FRAME DOOR W/ ALUM. 
CLADDING

LOEWN WINDOWS LOEWN WINDOWS

INSULATION STRUCTURAL CAVITY 
INSULATION

PINK NEXTGEN FIBREGLASS 
INSULATION

584x140mm FIBREGLASS BATTING 
INSULATION

OWENS CORNING -

INSULATION LARSEN CAVITY INSULATION R22x23 COMFORTBATT 584x140mm STONE WOOL BATTING 
INSULATION

ROCKWOOL STAR BUILDING MATERIALS

MEMBRANES AIR/VAPOUR BARRIER SOPRASEAL STICK 1100 T SELF-ADHESIVE AIR/VAPOUR BARRIER 
MEMBRANE

SOPREMA -

MEMBRANES VAPOUR PERMEABLE 
BARRIER

HARDIE-WRAP WEATHER 
BARRIER

NON-WOVEN, NON PERFORATED 
POLYOLEFIN FILM

JAMES HARDIE LTD. JAMES HARDIE LTD.

SHEATHING SHEATHING 3/8" OSB 13mm OSB SHEATHING - STAR BUILDING MATERIALS

SHEATHING STRAPPING 2x4 SPF LUMBER 38x89mm SPF WOOD EXT. STRAPPING - STAR BUILDING MATERIALS

SHEATHING STRAPPING 1x4 SPF LUMBER 19x89mm SPF WOOD EXT. STRAPPING - STAR BUILDING MATERIALS

STRUCTURE STRUCTURAL WALL STUDS 2x6 SPF LUMBER 38x89mm SPF WOOD STUDS - STAR BUILDING MATERIALS

STRUCTURE LARSEN TRUSSES 2x3 3/8" WEB @ 11-7/8 DEEP 
I-JOIST

302mm DEEP MANUFACTURED I-JOIST W/ 
38x64mm SPF FLANGE &10mm OSB WEB

- STAR BUILDING MATERIALS

STRUCTURE BLOCKING VARIOUS VARIOUS - STAR BUILDING MATERIALS

STRUCTURE FASTENERS AND 
CONNECTORS

VARIOUS VARIOUS SIMPSON STRONG-TIE STAR BUILDING MATERIALS

2025-03-02


