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Objectives

Use a software for the calculation of thermal bridges in building constructions:

1. Calculate additional heat flow in thermal bridges (according to ISO 
10211)

2. Assess the risk of surface condensation (according to ISO 13788)

FEMM 4.2 http://www.femm.info/wiki/Download



01/02/2022

Università degli Studi di Padova
Department of Industrial Engineering

Sara Bordignon 2

Calculation method of ISO 10211

Thermal coupling coefficient

The thermal coupling coefficient (𝑳𝟐𝑫 or 𝑳𝟑𝑫) is heat flow rate per 
temperature difference between two environments which are thermally 
connected by the construction under consideration.

𝐿 =
𝑄

𝑙(𝑇 − 𝑇 ) 
 

𝑊

𝑚 𝐾
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Calculation of the linear thermal transmittance

𝑙

𝑙

1. Evaluate temperature distribution with 
2D heat conduction calculation software

2. Integrate temperature difference over 
normal surface to get the heat flow rate 
qie and to calculate the thermal coupling
coefficient 𝐿

3. Calculate the linear thermal
transmittance according to Standard 

Ψ =  𝐿  − (𝑈 𝑙 + 𝑈 𝑙 )

𝑇

𝑇
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Calculation method of ISO 10211
Steps for the calculation of the thermal bridge with FEMM 4.2:

1. Import geometry from a .dxf file

2. Set material properties for each building component

3. Set boundary conditions 

4. Create a mesh to discretize the domain

5. Run the FEM solver to calculate the temperature distribution

6. Integrate temperature difference over normal surface

7. Calculate 𝐿  , ψ and minimum surface temperature
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Intermediate floor junction
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Boundary conditions of the III type
ℎ = 8 W/(m² K), 𝑇 = 20°C 
ℎ = 25 W/(m² K), 𝑇 = 0°C 

Boundary condition of the II type
Adiabatic surface (q = 0) 

𝑇

𝑇

𝑇
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Calculated Heat Flux:    qie [W/m]

Thermal transmittance of the wall: U  [W/(m2 K)]

Thermal coupling coefficient 2D: L2D = 
( ) [W/(m K)]

Linear thermal transmittance: Ψ =  𝐿  − ∑ 𝑈 𝑙

Transmission heat transfer coefficient considering the thermal bridge

𝐻 =  𝑈 𝐴 + Ψ 𝑙Transmission heat transfer coefficient:
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Calculated Heat Flux:    qie = 53.23 W/m

Thermal transmittance of the wall: U = 0.585 W/(m2 K)

Thermal coupling coefficient 2D: L2D = 
( ) = .

( )  = 2.66 W/(m K)

Linear thermal transmittance: Ψ =  𝐿  − ∑ 𝑈 𝑙

Transmission heat transfer coefficient considering the thermal bridge
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qie = 53.23 W/m U = 0.585 W/(m2 K) L2D = 2.66 W/(m K)

Ψ = 2.66 − 0.585 (1.43 + 1.49) = 0.95 W/(m K)

Linear thermal transmittance: Ψ =  𝐿  − ∑ 𝑈 𝑙

Ψ = 2.66 − 0.585 (2 1.5 + 0.32) = 0.72 W/(m K)

𝐻 =  𝑈 𝐴 + Ψ 𝑙

Transmission heat transfer coefficient
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qie = 53.23 W/m U = 0.585 W/(m2 K) L2D = 2.66 W/(m K)

Ψ = 0.95 W/(m K) Ψ = 0.72 W/(m K)

𝐻 =  𝑈 𝐴 + Ψ 𝑙

Transmission heat transfer coefficient

𝐻 = 0.585 10 6 + 0.95 10 = 44.63 𝑊/𝐾

𝑙 = 10 𝑚 ℎ = 3 𝑚

𝐻 = 0.585 10 6.4 + 0.72 10 = 44.63 𝑊/𝐾
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Temperature factor

Temperature factor at the internal surface

𝑓 =  
𝑇 𝑥, 𝑦 − 𝑇

𝑇 − 𝑇

Thermal insulation LOW HIGH

Surface temperature 𝑇 → 𝑇 𝑇 → 𝑇

Temperature factor 𝑓 → 0 𝑓 → 1
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