CALCULATION REPORT

THERMAL TRANSMITTANCE DOORSET

gens—c)tec

APPLICANT

MANUFACTURER®

PRODUCT

REFERENCE®

PROFILE DEVELOPMENTS
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PROFILE DEVELOPMENTS
SINGLE-LEAF HINGED DOOR

AVANTGARDE GLAZED

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 (1ISO
10077-2:2017)
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Corrected version 2020-02).
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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, glazed referenced by the customer as: AVANTGARDE
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 DOORSET
Model (1): AVANTGARDE GLAZED
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 2191 mm x 1006 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.
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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.

e Total thickness of IGU: 56 mm

e Composition 4mm Low e glass/ 22mm spacer+Argon/4mm clear float glass/22mm
spacer+Argon/4mm clear glass

e UgValue =0.50 W/m?K

Linear thermal transmission coefficient Wg 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 W 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 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.
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.

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.

3
[WimK]

0.250 . HPL®

0.033 . XPS insulation®

Boundary conditions

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

0o 2500 . exterior

200 770 . interior (normal) horizontal

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 1.8777 W/K
U*L total 0.1006 W/K
Transmittance Up | 0.8318 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]
glazing 0,50 170 1515 0,25746 0,1287
flat_panel 0,5250 912 2077 1.63676 0,8593
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

U material color Y [W/mK] Total length L [mm] U*L [W/K]
thermobar 0,030 3352,83 0,1006
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7 SECTIONS PROVIDED BY THE CUSTOMER ()

PvC FOAM BOARD 26 MM UN LvL TIMEER
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DOCUMENTATION PROVIDED BY THE CUSTOMER ()

The Thermobar=
ghperomiance range is the result
engneemu%phsl(

ettt of 40 years of

ofair |

dedication to
insulated glass.

Available with or
without unique
gas barrier tape

arctic dimate

O)
phA

CERTIFIED
COMPONENT

Thermobar l'

Warm Edge Spacer Tube

Passive House Institute

Available in black, grey or white

SAVE energy with Lowest Conductivity Spacers - 0.14\W/mK

Plastic window frame | Wood window frame

SAVE energy with lowest Psi values

Double Glazing 0.032 0.031
SAVE energy with reduced overall window U-values Triple Glazing 0.030 0.029
SAVE costs on the best futureproof window components Lower Psi values available with Hot Melt.
www.thermobarwarmedge.com tMOS
Dedicated to Insulated Gless

For further information on specifying Thermobar in
various window types contact Thermoseal Group on:
0845 331 3950, International: +44 (0)121 331 3950

.Thermobar“‘

Warm Edge Spacer Tube

ENSATEC, S.L.U. P.I. Lentiscares Avda.

THERMOBAR - Thermal performance in various window types
DOUBLE GLAZING TRIPLE GLAZING

Spacer System luminium I Stainless Steel | Thermobar Aluminium I Stainless Steel |
WOODEN WINDOWS: Frame value: U, =1.4 W/mK; Glass value: U, =1.1 W/m*K Frame value: U, =1.3 W/m?K; Glass value: U, =0.7 W/m*K
Psi value [W/mK] 0.082 0.053 0.031 0.089 0.054 0.029
(Window, U,, 1-pane [W/m?K] 1.40 1.32 127 1.10 1.02 0.85
Window, U,, 2-pane [W/m?] 152 141 133 1.26 113 1.04
Minimal surface temperature® [°C] 4.1 73 9.7 6 9.6 12.1
PVC WINDOWS: Frame value: Uy =1.2 W/m’K; Glass value: U, =1.1 W/m*K Frame value: U =1.2 W/mK; Glass value: U, =0.7 W/m*K
Psi value [W/mK] 0.076 0.051 0.032 0.078 0.050 0.030
Window, U, 1-pane [W/m3] 132 1.26 121 1.05 098 0.93
Window, U,, 2-pane [W/m?] 1.42 133 1.26 1.19 1.08 1.01
Minimal surface temperature® [*C] 53 83 10.4 6.7 a9 12.0
'WOOD ALUMINIUM WINDOWS: Frame value: Uy =1.4 W/m?K; Glass value: Uy =1.1 W/m?*K Frame value: Uy =1.4 W/mK; Glass value: Uy =0.7 W/m?*K
Psi value [W/mK] 0.094 0.059 0.032 0.100 0.060 0.030
Window, U,, 1-pane [W/m?K] 1.43 134 128 117 1.08 1.00
Window, U,, 2-pane [W/m?] 157 144 134 i 121 110
Minimal surface temperature* [°C] 2.2 6.1 8.8 4.4 86 113
[ALUMINIUM WINDOWS: Frame value: Uy =1.6 W/m?K; Glass value: U, =1.1 W/mK Frame value: U; =1.6 W/m?K; Glass value: U, =0.7 W/m?K
Psi value [W/mK] 0.110 0.068 0.036 0.120 0.064 0.031
Window, U, 1-pane [W/m?K] 154 1.44 136 130 117 1.09
window, U,  2-pane [W/m?K] 172 1.56 145 153 132 121

surface P [’cl 4.7 84 10.8 6.8 10.6 129
The quivalent heat conductivity was aluclated as per the ift WA-17/1 guidelines. The Psivalues lculated under the conditions laid down in the ift WA-08/2 guidelines.
Psivalue: linear heat throughput at edge of glass Geometry Wood PVC Wood-Aluminium Aluminium
[W/mK] as per EN IS0 10077-2:2012-06 Total Area: . . . .

(123x1.48m) Ay inm?
* corresponds to conditions in DIN 4108-3 Frame width by in mm 110 17 120 130
bxermal temperature Ta.10°C ;’:’;‘::'":':‘ M. 0.548/0.686 0.579/0.725 0.593/0.742 0.637/0.796
Internal temperature Ti: +20°C SRR T 4540/6.840 4.484/6.742 4.460/6.700 4.380/6.560
inm [1-pane/2-pane)
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PRODUCT DATA
Date: October 2009

Code: 00814/30

BOSTIK 5000 HOT MELT BUTYL

HOT MELT INSULATING GLASS SEALANT

BOSIK 5000 MOt MEt BLty! SENANt NS DEeN SPEcTcally HIMULILES f0r USE In TH PrOUCHION Of INSUINNG §Rass UNts. BOEtR S000 Mot Mt Butyt
Sealant Is 3 sgle pant tuly! MUODEr Dased SEXAN which, wWhen Jppoed at the COMact temperature, Seis Quickly from s mOREn State alowng LS
1 be moved from Meir assembly IOC3UON Detween WO and Bive MiInules after appication. Units can Merefore De sealed and glazed wthin the same
a3y, BOstR S000 Hot Mek Sutyl Searant has 2 high OUDLE and a5t heat 1085 enadiing OPIMUM tum roUnd of LN PrOJUCHoN. The COMBINAToN of
D158 DIOPEIES SO MEINS IAIL COMBr SEMECtS €7 DE SISy IVOICET IHredy EnSuring 3 COMPIete 5431 2:0und the unt.

Features

¢ COmpatitie wan 3 types Of MANL SISPENENg equUDMEnt
cumenty walave

Quick-s21ing from the moiten state

Ciean 2ppication with no wastage

NO CRINNG Of PURgIng Of JSPENSING EQUIDMEN? requIred

Can be used 35 3 SECON3ArY S&X In coNjUNCIoN With 3 PIB.

primary sealant such 3s Bostik 2000. Consult Bostk Technical

Senices

o Convenient DICK SIZ86 %¢ @ISy SI0MQ¢

Certification
Bostk S000 Auly meets the requirements of EN 1279.

Product Characteristics

1.1510 1.19 giem®

Al ie3st 12 months froen date of
manufacture when stored uncpened
in 3 0L, Ory place wihin the
MPErItre FaNge +£°C 10 428°C.

Packaging
Constitution
Colour

Form

Density

Shelf life storage

Typical Performance Data (approx.)

Moisture vapour
transmission rate

0.1 g'm* per day for 3 2mm fm
2 25°C, 100% R (ASTM method
£56)

Application temperature +150°C 10 +185°C ex nozze

Directions for use
IMPORTANT

Before emdanking on any work Invoiving Bostik S000 Hot Mt Butyt
Sealant, the Safely DALI Sneet SHOUIT Db Carefuly Studled Dy those
CAMYING Ul e WONK. GIOVES 3nd e Protaction are recommended.

Saurface Preparation

Bostk 5000 Hot Meit Butyt Seaiant exhibits excelent dhesion 1o cut,
ground or palshed giass, auminum and steel spacer bar.
1118 556021 1Nt 21 SLITIONS 308 CIEAN ING ATy ING Tee T foreign
mazer, COMEQ gLasses which require 6002 Oletng must be used In
ACCOMdance With Manufacturers NSTUCtions.

Application

The sealant shoud De appled Dy means of 3 sutabie heated

should be appied Into the cavily of Ihe INSULAENG QRass unit In such a
mamner Hat compiste wetting of the giass and spacer OCCWTS. If an
PeMal 0SNG NOZTR IS USed, e NOZTe Shoud De checked

10 IVOIT EXSEESVE WEOZ, I ORI 10 ensure ML e commect
523l 0eptn Is mantained. Care shOuld be Ken on sealing 2ach
comer and the sealant should be pressed whilst 52 motien
Ty means of 3 SHCONE FUDDE! PAd, IN Or3er 1O prevent any hois of
GAPE In e SXANE 2 T8 COMESS, Which Could %3 19 prémature unit
faure. If he units are 10 D SI00Ed ON 3 F3ck ensure 1hal Mey are

20equately supported under oM panes of giass.
Glazing Method

Units manuraciured with Sossk S000 Mot Mek Butyl shoud e glazed
1 3CCOMaNcE WIth the current G.G.F. (Glass and Gazing
Fm)m“mc.sf.m“w
metiods. Further INformation may be cotained from the Bostk

Systems Should De USed Where possibie omerwise Aty bedded
glazing methods are necessary. If the Uit Is 1o be glazed using 3
GATNG COMPOUNT WHICN 5 T 10 De 1 CONLICE WEN the #0¢ 56

See fnal page Tor dscamer.
Sostx Limited, Commen Rodd, S, ST16 384, Engand

TR « TS T

Fac +44 Q1788 257058 W DOSTR.CO.LK

FOCTH EVOSTH CEVENTORS VALLANCE CENOEN LAVEOMD § SSALOCATTT ASE APSETERED “RASOMARNS OF 0TI LTS Page 12
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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 orlented In crosswise
direction. The veneers are bonded with weather- and boil-resistant
phenol formaldehyde adhestve. Q-panel has outstanding strength-to-
weight ratlo. Crosswise veneers ensure excellent dimensional stability
and enhance the transverse strength and stifiness 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 applications:

« 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

“'“Metsﬁ
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ASD Interior Compact
Technical Data Sheet

eonsotec

Properties Test Method |Property or Attribute Unit Values
( max or min )
SURFACEQUALITY
DIMEMSIOMAL TOLERAMC
s
A0015,0c+ 030
8,0 +{-0,40
B0st12,0: +/-0,50
12,05t <16, 0 + - 08D
20, 0¢ /=0,
20,04425,0+25,0c +[-0,80
EM438-28 Lenth and widih nm +0{=0
EM438-27 Stroightness of edges i/ 156
EM438-28 Squaraness I 5
EMNA38-20 Flatress T 0t 0 £8,0
i G010 S50
mmjm 10,05t 5 3,0
GEMERAL PROPERTIES
Resistonce (o surloce wear EM 438-210 initicll Point Revolifion =150
[Wear Vaue Revoliion = 350
Resistancs lo immeanson in EM438-212 Mass increase - 2545 % B0 7.0
oilireg watler Mot increass S % 20 30
Thidness increase Zics % 60 B0
Thickness increase 125 % 20 [T
| Appearance-Closs Finizh Raling [min) 3
A ppea rance=0ilher Finish Raing [min ]
Resistancs to wabe vapor EN 438-214 A ppearance-Gloss Finish [Rafing (min) 3
A ppearance-Clher Finish |Reireg fmin) 4
Resistancs to dry heat (1B0°C)]  [EN43B-218 Appearance-Gloss Finih [RaEng [min) E]
Raling [min) E]
A ppearance-Oitiers Finish Raling [min []
[Rang [min) 4
Resistance towet heat (100PC)  [EN438-218 A ppearance-Gloss Finish Raling (min) 3
Appearance-Other Finizh Raling (min) 4
Dirnensional stability ot elevated [EN 438-217 Curmulative dimensiond change 2006 mm _|Longitudnal | % %040
= detive dify d change 20<6 mm_ |[Transversal [ 2] & OB
Curmdative din dchonge Emm st |Longitudinal [% %030
[(Cunmilative din dehonge Gmm st |Traneversal [ %) £ DD
Resistonce 1o impadt with lorge. |[EN 438221 ind entation diameler 2596 mm T 00E] el
o P PP ——r——— [ h1B00*] del0=
Resistancs to crazng EN438-224 Appearance Rafing (min] 4
{ 20 mes at B0°C)
Resistones bo seratehing EN 438225 Appearance= Smaoth finkh Raling (min) 2
A ppearance= Texbured finish Raling [min 3
Resistance o staining EN 438-226 Appearance- Group &2 Raling [min) [
Appearance- Group 3 Raling [min) 4
Ligght taetres e (Yenon-arc) EM438-227 (Conrast Gy coae rating |4
Flessal rrvodulus EMIS0 178 Stress Mipa (min) 000
Flesssal strength EMISO 178 Siress Mg {min) B0
Tensile strength EM IS0 527-2 Stress Mipa {min) 60
Dan iy EMESO 1183 Danity g [ a3 (min) 135
Beaction 1o fre | CE5 EMN13823 Classificaion 6 mm =10 mn Classificaiion D220
Reaction to fire [ C&F EM13623 (Classificaion [ 1= & mm ) Classificoion [
Formaldenyde emission (Bmm)  |EN 717-1 (Gas analysis iy f{rt ) 0,03
Classification Ricttineg E1
* h: Drop Height

**d Indantaticon Dicmstar

asdlaminat.com
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