
Overview 

To supplement the completed Tremblay retrofit package, additional approaches and 
climatic considerations are provided to demonstrate the versatility and effectiveness of 
the Larsen Truss system for retrofits across Canada. This is a very condensed and brief 
introduction, with further in-depth investigation being encouraged. It is important to note 
that "ubakus," the primary tool used for analysis, is not dynamic and only models steady-
state scenarios. However, it was found sufficient for assessing average conditions and 
overall performance, with extremes checked as needed. Therefore, all temperatures and 
humidities in the analysis reflect expected seasonal averages. 

Alberta 

The first package mirrors the Tremblay retrofit under conditions similar to those in Red 
Deer, branching conditions of Calgary and Edmonton. This approach is applicable not only 
to Alberta’s most populated areas but also to other locations in Climate Zone 7A, such as 
Regina, Winnipeg, and Quebec City. It may also be suitable for parts of Zone 7B, like 
Whitehorse, and some areas of Zone 6, such as Ottawa. While relative humidity is high, 
the colder air holds less moisture overall, making outward moisture drive the primary 
concern. This allows a more conventional control layer strategy to function effectively. 

Southern Ontario 

The second package differs from the Tremblay retrofit by eliminating the interior vapour 
layer, using only a vapour-smart weather barrier. Based on Toronto’s climate, this 
approach is ideal for Canada’s warmest and most humid regions, particularly southern 
Ontario (especially the southwest). It is designed for Zone 5 and could also be applied to 
parts of southwestern British Columbia. Additionally, it may be feasible for Zone 4 (such 
as Vancouver), where it effectively manages mild temperatures and humidity. This 
approach relies on permeability for outward vapour drive but may experience moisture 
accumulation in extreme cold, making it unsuitable for harsher climates 

Iqaluit 

The third package is designed for arctic conditions, particularly those in Iqaluit. While this 
approach offers the broadest potential applicability, it is also the most intensive. It 
features fibreboard sheathing over the Larsen Truss, instead of just an air barrier, 
increased insulation, a variable moisture barrier, and both interior and exterior plywood on 
the studs for enhanced performance. This system effectively handles the extreme cold 
and high humidity of Zone 8. Experimental testing found that it performs well under a wide 
range of extreme conditions. However, further optimization would be required to refine 
the balance between performance and cost-effectiveness for broader application across 
Canada. 
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Calculations for thermal insulation, moisture protection and heat protection
created on 2.4.2025 20:11

Content

Component U-value Condensate TA- Thickness Weight Page
W/m²K kg Attenuation cm kg/m²

1 Tremblay Wall (Winter, AB) 0.15 - 12,5 35,62 36,4 2
2 Tremblay Wall (Summer, AB) 0.15 - 12,5 35,62 36,4 9

Comparison with different maximum values*

Component BEG Einzelmaßn. GEG 2020/24 Bestand GEG 2023/24 Neubau DIN 4108
Tremblay Wall (Winter, AB)
Tremblay Wall (Summer, AB)

Page 1*Comparison of the U-value with den techn. Mindestanforderungen für BEG Einzelmaßnahmen; den Höchstwerten aus GEG Anlage 7 (GEG
2020-2024 Bestand); 70% des U-Werts der Referenzausführung aus GEG 2023/2024 Anlage 1 (GEG Neubau); den R-Werten aus DIN 4108-2 Tabelle
3































The use of this document is permitted for educational purposes only.
Created with the version for study and teaching. 

Calculations for thermal insulation, moisture protection and heat protection
created on 2.4.2025 20:06

Content

Component U-value Condensate TA- Thickness Weight Page
W/m²K kg Attenuation cm kg/m²

1 Tremblay Wall (Winter, S-ON) 0.15 - 12,4 35,61 36,4 2
2 Tremblay Wall (Summer, S-ON) 0.15 - 12,4 35,61 36,4 9

Comparison with different maximum values*

Component BEG Einzelmaßn. GEG 2020/24 Bestand GEG 2023/24 Neubau DIN 4108
Tremblay Wall (Winter, S-ON)
Tremblay Wall (Summer, S-ON)

Page 1*Comparison of the U-value with den techn. Mindestanforderungen für BEG Einzelmaßnahmen; den Höchstwerten aus GEG Anlage 7 (GEG
2020-2024 Bestand); 70% des U-Werts der Referenzausführung aus GEG 2023/2024 Anlage 1 (GEG Neubau); den R-Werten aus DIN 4108-2 Tabelle
3
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Calculations for thermal insulation, moisture protection and heat protection
created on 2.4.2025 19:59

Content

Component U-value Condensate TA- Thickness Weight Page
W/m²K kg Attenuation cm kg/m²

1 Tremblay Wall (Winter, Iqaluit) 0.09 0,003 52,6 52,68 48,6 2
2 Tremblay Wall (Summer, Iqaluit) 0.09 - 52,6 52,68 48,6 11

Comparison with different maximum values*

Component BEG Einzelmaßn. GEG 2020/24 Bestand GEG 2023/24 Neubau DIN 4108
Tremblay Wall (Winter, Iqaluit)
Tremblay Wall (Summer, Iqaluit)

Page 1*Comparison of the U-value with den techn. Mindestanforderungen für BEG Einzelmaßnahmen; den Höchstwerten aus GEG Anlage 7 (GEG
2020-2024 Bestand); 70% des U-Werts der Referenzausführung aus GEG 2023/2024 Anlage 1 (GEG Neubau); den R-Werten aus DIN 4108-2 Tabelle
3
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value calculation can be found on the page 'U-value calculation'.

Surface temperature inside (min / average / max): 21,4°C 21,8°C 22,0°C
Surface temperature outside (min / average / max): -27,8°C -27,8°C -27,8°C
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Tremblay Wall (Winter, Iqaluit), U=0,09 W/(m²K)

Moisture proofing
For the calculation of the amount of condensation water, the component was exposed to the following constant climate for
90 days: inside: 23°C und 40% Humidity; outside: -28°C und 60% Humidity (Climate according to user input).

Under these conditions, a total of 0.0025 kg of condensation water per square meter is accumulated.This quantity dries in
summer in 1 days (Drying season according to DIN 4108-3:2018-10).

Drying reserve according to Ubakus 2D-FE method: 579 g/(m²a)
At least required by DIN 68800-2: 100 g/(m²a)

# Material sd-value Condensate Weight
[m] [kg/m²] [Gew.-%] [kg/m²]

1 1,25 cm Plywood - Douglas fir 0,63 - - 3,8
2 14 cm Insulation, blanket and batt, rock or glass

mineral fibre (CAN/ULC-S702), R19, 140mm 
0,14 0.0025 4,1

14 cm Wood, structural framing (spruce-pine-fir)
(9.4%)

2,80 - - 5,9

3 1,55 cm Plywood - Douglas fir 0,78 0.0025 0,1 4,7
4 0,025 cm pro clima INTELLO® 5,96 - 0,1
5 20,3 cm Insulation, loose-fill insulation, cellulose

(CAN/ULC-S703) 
0,20 - 12,2

6 8,9 cm Insulation, loose-fill insulation, cellulose
(CAN/ULC-S703) 

0,09 - 5,0

8,9 cm Stud (spruce) (6.2%) 4,45 - - 2,5
7 2,5 cm Insulating fibreboard 0,13 - - 6,3
8 0,05 cm Tyvek® HomeWrap® 0,06 - 0,1

52.6775
cm

Whole component 8,04 0.0025 48,6

Condensation areas

1 Condensate: 0,001 kg/m² Affected layers: Plywood - Douglas fir, Insulation, blanket and batt, rock or glass mineral
fibre (CAN/ULC-S702), R19, 140mm

2 Condensate: 0,001 kg/m² Affected layers: Plywood - Douglas fir, Insulation, blanket and batt, rock or glass mineral
fibre (CAN/ULC-S702), R19, 140mm
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value calculation can be found on the page 'U-value calculation'.

Surface temperature inside (min / average / max): 20,6°C 20,7°C 20,7°C
Surface temperature outside (min / average / max): 8,0°C 8,0°C 8,1°C
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