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CALCULATION REPORT 
 THERMAL TRANSMITTANCE DOORSET   

   

APPLICANT 
 

PROFILE DEVELOPMENTS 
Ballygiltenan North, Glin, Co. Limerick 
V94-K220 – GLIN (LIMERICK, IRELAND) 
 

Calculation Standard : 
UNE-EN ISO 10077-2 :2020. 
Thermal performance of windows, 
doors and shutters - Calculation of 
thermal transmittance - Part 2: 
Numerical method for frames (ISO 
10077-2:2017) 
UNE-EN ISO 10077-1 :2020. 
Thermal performance of windows, 
doors and shutters - Calculation of 
thermal transmittance - Part 1: 
General (ISO 10077-1:2017, 
Corrected version 2020-02). 

 
Section 
 

 
 
 

MANUFACTURER(1) PROFILE DEVELOPMENTS 

PRODUCT 
 

SINGLE-LEAF HINGED DOOR 

REFERENCE(1) 
 

PALLADIO GLAZED 

MATERIAL(1) 
 

COMPOSITE, PUREX WG 2030  
Glazing 4low/14 Ar / 4 / 14 Ar / 4 
Spacer: THERMOBAR 

DIMENSION 2191 mm x 1006 mm (Hight x Width) 

DATE OF TEST 
 

14.03.2024 

DATE OF ISSUE 
 

15.03.2024 
 

 
 
 
 
 
 
 
 

  

RESULTADOS 
Results 

UD = 0,98 W/m2K  

 
 
 
 
 
 
 

 

Luis García Viguera 
Department Director 

 

 

The result of the present test(s) only concerns the tested object(s). The reports signed electronically 
on digital support are considered an original document, as well as the electronic copies of the same. 
Their printing on paper has no legal validity (1) ENSATEC, S.L.U., declines all responsibility for the 
information provided by the client.  
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1 SCOPE 
 
The purpose of this report is to determine the thermal transmittance of the following element:  
Single-leaf hinged door, composite material and PUREX WG 2030 insulation, glazed referenced by 
the customer as: PALLADIO GLAZED, by the numerical method described in the UNE-EN ISO 10077-
1:2020 standard. 
 
The simulation uses the BISCO software version 12, developed by the company Physibel, based on the 
two-dimensional finite element method for calculating heat transfer. This software has been validated 
in accordance with the specifications of the UNE-EN ISO 10077-2:2020 standard. 
 
 

2 SAMPLE DESCRIPTION PROVIDED BY THE CLIENT 
 

Description: SOLID COMPOSITE DOORSET 
Model (1): PALLADIO GLAZED 
Material (1): COMPOSITE, PUREX WG 2030 INSULATED 

 
The technical specifications of the test sample have been provided by the applicant and delivered to 
the laboratory under reference MV76242 
 
The dimensions of the calculated elements are 2191 mm x 1006 mm (Hight x Width) 
 

 

3 PROCEDIMIENTO DE CÁLCULO 
 

The UNE-EN ISO 10077-1:2020 standard establishes that the thermal transmittance of the door is 
calculated using the following expression: 
 

𝑈𝐷 =
∑𝐴𝑔 ⋅ 𝑈𝑔 +∑𝐴𝑝 ⋅ 𝑈𝑝 + ∑𝐴𝑓 ⋅ 𝑈𝑓 + ∑ 𝑙𝑔 ⋅ 𝛹𝑔

+ ∑ 𝑙𝑃 ⋅ 𝛹𝑃

∑𝐴𝑔 + ∑𝐴𝑓 + ∑𝐴𝑝
 

 
UD  Thermal transmittance of the door 

Ug  Thermal transmittance of glazing 

Uf   Thermal transmittance of frame 

Up  Thermal transmittance of opaque panel 

 g  Linear thermal transmittance due to the combined thermal effects of infill, glazing and frame 

 p  Linear thermal transmittance due to the combined thermal effects of the panel and frame 

Ag  Area of glazing 

Af   Projected area of frame 

Ap Area of opaque panel 
lg   Total visible perimeter of glazing 

Lp Total visible perimeter of opaque panel 
 
The values corresponding to the heat transmission coefficients of the frames Uf, and of the opaque 
panel Up have been calculated numerically according to UNE-EN ISO 10077-2:2020. These calculations 
are shown in section 5 of this report. 
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The value of Ug has been estimated by the laboratory according to EN 634 and the description of the 
insulating glass unit, provided by the petitioner. 
 

• Total thickness of IGU: 40 mm  

• Composition 4mm Low e glass/ 14mm spacer+Argon/4mm clear float glass/14mm 
spacer+Argon/4mm clear glass  

• Ug Value = 0.58 W/m2K 
 
Linear thermal transmission coefficient Ψg It takes into account combined thermal effects of glazing, 
spacer and frame, provided by the applicant, in the THERMOBAR spacer data sheet.  
See annex 8 for the technical data sheets of the materials provided by the applicant.  
 
Linear thermal transmission coefficient ΨP can be considered zero as the requirements of section 
6.3.2.5. of UNE-EN ISO 10077-1:2020 are fulfilled. 
 

 

4 BOUNDARY CONDITIONS AND MATERIAL PARAMETERS. 
 

The boundary conditions used for the calculation are those described in Annex E of UNE-EN ISO 10077-
2:2020. 
 

Position 
Exterior Rse  

(m2K/W) 
Interior Rsi 
(m2K/W) 

Normal (flat surface) 
0.04 0.13 

Radiation/Reduced convection (edges or joints 
between surfaces) 

0.04 0.20 

  
Reference temperature conditions are 20°C inside and 0°C outside.  
The emissivity shall be taken as 0,9 in all cavities. 
Thickness of simulated glass, 40 mm 
 
The calculation method used was the RADIOSITY 
 
The thermal conductivity values of the materials used in the calculation are taken from the UNE-EN 
ISO 10456:2012 Standard "Building materials and products. Hygrothermal properties. Tabulated 
design values", except those marked with (*) which have been provided by the applicant. 
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5 CALCULATION OF THE THERMAL TRANSMITTANCE OF THE ELEMENTS  
 
5.1 Thermal transmittance Outer frame.  
 
 
 

 
Boundary conditions 
 
The boundary conditions are represented below  
 

 
 
 
 
 

Total Heat Flow (Q) 5,835 W/m 

Panel length (lp1) 0,311 m 

Frame lenght (lf) 0,077 m 

Thermal transmittance Panel (Up1) 0,483 W/m2K 

Thermal transmittance (Uf) 1,838 W/m2K 

 

𝑈𝑓 =
(

𝑄
𝑡𝑖 − 𝑡𝑒

) − 𝑈𝑝1 ∙ 𝑙𝑝1

𝑙𝑓
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Isotherms and heat flux graph 
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5.2 Thermal transmittance Glazing beading.  
 

 
 
 
Boundary conditions 
 
 

 
 

Total Heat Flow (Q) 4,755 W/m 

Panel length (lp1) 0,283 m 

Frame lenght (lf) 0,035 m 

Thermal transmittance Panel (Up1) 0,416 W/m2K 

Thermal transmittance (Uf) 3,413 W/m2K 

 

𝑈𝑓 =
(

𝑄
𝑡𝑖 − 𝑡𝑒

) − 𝑈𝑝1 ∙ 𝑙𝑝1 − 𝑈𝑝2 ∙ 𝑙𝑝2

𝑙𝑓
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5.3 Thermal transmittance molded panel. 
 

 
 
Boundary conditions 
 

 
 
 

Total Heat Flow (Q) 1.736 W/m 

Panel length (lp1) 0.1538 m 

Thermal transmittance (Up) 0.564 W/m2K 

 

𝑈𝑝 =
𝑄

(𝑡𝑖 − 𝑡𝑒) ⋅ 𝑙𝑝
 

Isotherms and heat flux graph.  
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5.4 Thermal transmittance flat panel. 
 

 
 
Boundary conditions 
 

 
 

Total Heat Flow (Q) 1,530 W/m 

Panel length (lp1) 0,1575 m 

Thermal transmittance (Up) 0,486 W/m2K 

 

𝑈𝑝 =
𝑄

(𝑡𝑖 − 𝑡𝑒) ⋅ 𝑙𝑝
 

Isotherms and heat flux graph.  
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6 CALCULATION OF THERMAL TRANSMITTANCE OF THE DOOR  
 
 

 

 
 

Width 1006 mm 

Height  2191 mm 

Total Area 2.2041 m2 

U*A total 2.0781 W/K 

ψ*L total 0.0781 W/K 

Transmittance UD 0.9783 W/m²K 

 
The expanded uncertainty for the calculation of thermal transmittance is less than 5% 
NOTE: The uncertainty has been calculated taking into account what is indicated in the EN UNE-EN ISO 
10077-2:2020 standard. 
 
 
The individual values for each element are shown below: 
 
 

Reference color U [W/m²K] Width [mm] Height [mm] A [m²] U*A [W/K] 

glazing  0,58 518 819,76 0,41779 0,2423 

flat_panel  0,426 852 2037 0,77077 0,3283 

glazing_beading  3,4130 608 910 0,12476 0,4258 

molded_panel  0,5640 608 694,41 0,42220 0,2381 

outer_frame  1,8 1006 77 0,07153 0,1288 

outer_frame  1,8 77 2191 0,16278 0,293 

outer_frame  1,8 77 2191 0,16278 0,293 
outer_frame  1,8 1006 77 0,07153 0,1288 

 

ψ material color ψ [W/mK] Total length L [mm] ψ*L [W/K] 

thermobar  0,030 2603,74 0,0781 
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7 SECTIONS PROVIDED BY THE CUSTOMER (1) 
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8 DOCUMENTATION PROVIDED BY THE CUSTOMER (1) 
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