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The purpose of this report is to determine the thermal transmittance of the following element:
Single-leaf hinged door, HPL and XPS insulation referenced by the customer as: AVANTGARDE SOLID,
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 DOORSET
Model (1): AVANTGARDE SOLID
Material (1): HPL, XPS INSULATED

The technical specifications of the test sample have been provided by the applicant and delivered to
the laboratory under reference MV76222

The dimensions of the calculated elements are 2231 mm x 1066 mm (Hight x Width)

3 PROCEDIMIENTO DE CALCULO

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

_ZAgUg+zApUp+ZAfo+Zlglpg+ZlPlpP

Up =
YAg+ XA+ XA,
Uo Thermal transmittance of the door
Uq Thermal transmittance of glazing
Us Thermal transmittance of frame
Up Thermal transmittance of opaque panel

Y, Linearthermaltransmittance due to the combined thermal effects of infill, glazing and frame
VY, Linear thermal transmittance due to the combined thermal effects of the panel and frame
Ag Area of glazing

Ar Projected area of frame

Ap Area of opaque panel

I 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.

Linear thermal transmission coefficient Wy can be considered zero as the requirements of section
6.3.2.5. of UNE-EN ISO 10077-1:2020 are fulfilled.
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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 Interior Rsi
(m2K/W) (m2K/W)
Normal (flat surface)
0.04 0.13
Radiation/Reduced convection (edges or joints 0.04 0.20

between surfaces)

Reference temperature conditions are 20°C inside and 0°C outside.
The emissivity shall be taken as 0,9 in all cavities.

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.

A
[WimK]

0.170 . PVC rigid
1.100 . polyurethane+fibreglass™
50.000 . steel

0.140 ABS foil*

0.035 . insulation panel

0.170 . PVC rigid (DEVENTER seal)*

0.070 . PVC foam (estimated)*

0.130 LVL timber ( estimated)

0.034 Small Cavities < 3.16 x 3.161

cavity EN10077 (radiosity)

Boundary conditions

The boundary conditions are represented below

[:] h
[C] [Wi(m K)]

0.0 2500 . exterior

200 770 . interior (normal) horizontal

200 5.00 indoors {reduced)

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/m?K

Thermal transmittance (Uf) 1,838 W/mZK

Q
(tl - te) ~Uprlp
Uf ==
Ly
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Isotherms and heat flux graph
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5.2 Thermal transmittance flat panel.

Boundary conditions

] h
[C] [Wi(m#.K)]

0o 2500 . exterior

200 770 . interior (normal) horizontal

0.250 . HPL®
0.033 . XPS insulation”

Total Heat Flow (Q) 1,652 W/m
Panel length (lp1) 0,1575 m
Thermal transmittance (Up) 0,525 W/m%K
Q
U
b (tl - te) lp

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

Width 1066 mm
Height 2231 mm
Total Area 2.3782 m?
U*A total 1.8841 W/K
U*L total 0.0000 W/K
Transmittance Up | 0.7922 W/m?K

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 I1SO
10077-2:2020 standard.

The individual values for each element are shown below:

Reference color | U [W/m] Width [mm] | Height [mm] | A[m? | U*A[W/K]
flat_panel 0,5250 912 2077 1.63676 0,9945
outer_frame 1,838 1066 77 0,07615 0,1400
outer_frame 1,838 77 2231 0,16586 0,3048
outer_frame 1,838 77 2231 0,16586 0,3048
outer_frame 1,838 1066 77 0,07615 0,1400
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7 SECTIONS PROVIDED BY THE CUSTOMER )

Fv( FOAM BOARD
KPS INSULATION Ll TIMBER—‘

\ 12 %C@j

FRAME

= [
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8 DOCUMENTATION PROVIDED BY THE CUSTOMER (1)

Kerto” LVL

Kerto® LVL Q-panel is a load-bearing and

dimensionally stable product that can
be used in both horizontal and vertical
structures. Q-panel can be used in the

most demanding applications. Use of large

Q-panel ensures material efficiency and
minimizes installation time.

Kerto LVL Q-panel is made of 3 mm thick strength graded softwood
veneers of which approximately 20 % are oriented In crosswise
direction. The veneers are bonded with weather- and boil-resistant
phenol formaldehyde adhesive. Q-panel has outstanding strength-to-
weight ratlo. Crosswise veneers ensure excellent dimensional stability
and enhance the transverse strength and stfiness of the panel.

Q-panel Is an ideal material for load-bearing applications including
floor, wall and roof elements due to its stiffness, strength properties
and light weight. it can be used in both horizontal and vertical
applications.

Applications

Structural ications:

« Panel product for roof, floor and wall constructions
» High and slender beams

» Headers and lintels

+ Portal frames

Industrial applications:

» Free shaped beams and panels {CNC machining)

«» Components for prefabricated roof, floor and wall elements
and modules

+ Doors and windows

» Concrete formwork

Major advantages

Strong and rigid

Excellent strength-to-weight ratio

Dimensional stablility improved against warp and twist
Great workabllity and quick to Install

Easy to fasten, nall and drill

Ensures material efficlency with customised product
dimensions

- High and slender beams for energy efficlent constructions
= Large panels up to 2,500 mm wide, 20 m long

- Easy to design with free Finnwood software

Made of sustainable northern wood and PEFC certified
Kerto LVL (1 m3) contains the stored carbon equivalent
to 794 kg COz

et
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ASD Interior Compact
Technical Data Sheet
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Properties Test Method |Property or Attribute Unit Values
{ rmax or min )
SURFACEQUALITY
DIMEMSIOMAL TOLERANC
12,0a1<16,0: + [~ 0,80
16,061420,0c +/=0,70
20,05425,0:25 0 +[-0,80
ENA38-26 Lemggth and widih i +0f=0
EMa38-27 Stroighitmess of edges [/ 5
EMN438-28 Soquarenass | 5
ENA3E-25 Flalness T 20106 0 58,0
GEMERAL PROPERTIES
Resistance to surfoce wear EM 438-210 initicl Point Revolution =150
Wear Vaue Fevoluion » 350
Resistance to immmerson in EM 438-212 Mass increase - 2445 B B0 7.0
boilineg weater ks increass 5 B 20 30
Thicness increase 25 B &0 B0
Thickness increase 15 B 20 &0
Appedrance-Closs Finish Realing [min ] 3
Appeanance-Otier Finish R fineg {miin 4
Resistance o waler vaper EM438-214 Appearance-Gloss Finish [reating [min) 3
Appearance-Other Finish |raEng [min) 1
Resistance to dry heat (IB0PC)  [ENA38-216 Appedrance-Closs Finish [Reing [min) E]
Raling (min) 3
A ppeanance-Otier Finish Rafing [min) 4
[Rafing [min) 4
Resistance to wet heat [100°C)  [EN438-218 Appearance-Ghoss Finish Raling (min) 3
Appedrance-Other Finich Raling [min) 4
Dirmensional stability ot elevated [EN 438-217 E ative dimensional change 2045 mm _|Longitudinal (£ ][040
tempendature = ative din sonda change 20<5 mm _ [Transversal [ %] % 080
E ative dimensiona change Gmm st [Longitudinal (%) [s030
E ative dimentiona change Emm st |Transversal [ 2] & BB0
Resistance 1o impadt with large  |[EN 438-2_ 21 b mm 00| a1
diamater ball v entation diam eler 126 [nn 800 daoe=
Resistance lo crazng EM438-224 Appearance Raling (min) 4
{ 20 nre at g0°C)
Resistancs to seratehing EM438-225 Appednance= Srmooth finkh Rafing [min) F]
Appeanance= Texiured finish Rofing [min) 3
Resistance o staining EN438-226 Appearance- Group 152 Raling {min) B
Appearnante- Group 3 Rafng [min) 4
Lightt laztnes & (Menon-arc) EM438-227 Conrast Grey scole rating |4
Flaswssal modulus MO 178 Stress M (i) OO0
Flasuiral strength EMIS0 178 Stress b {rmin) 80
Tensile strength EM IS0 527-2 Stress b {min) ]
Dansity E MG 1183 Drensity g | em3 (min) 135
Reaction to fre | CES EN1ZE23 Classificaion 6 mon =10 mm Classification D=2200
Reoction o fre | CGF EMT3E23 Classificaton | 6 mm ) Classficaion B-=ld0
Formaldahyce emistion (Bmm)  |EN 717-1 GaE analysis gy f{{ ) 0,08
Classification Rrcstineg El
* h: Drop Height

**t Indentation Ciameter

asdlaminat.com
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