N

REPORT

issued by an Accredited Testing Laboratory

SP

Contact person RISE Date Reference Page
Stefan Elfborg 2018-08-20  8P06256 1(2)
Building Technology Testing
+46 10 516 52 45
fan.elfb i.
stefan.elfborg@ri.se HS Hansen A/S
Bredgade 4
DK-6949 LEM ST
Danmark
Determination of thermal transmittance
(3 appendices)
Work requested
The client supplied drawings of window for determination of its total U-value. Appendix 3
shows the design of the constructions.
Product name: Millennium AU
Product type: Operable window (Turn-tilt fitting)
Product category: Aluminium frames with thermal break
Glass options: Standardrude
Spacer: TGl
Daylight size: 1.23 x 1.48 m?
Producer of window: HS Hansen A/S
Drawings: Millennium_AU_G40.dwg
Methods
Numerical calculation for relevant profile sections was performed using the THERM 6.3
program according to SS-EN ISO 10077-2: 2017. The Ug-value is calculated according to SS-
EN 637: 2011. The compilation of the windows total Uw-value is performed according to SS-
EN 1SO 10077-1: 2017. Material data, boundary conditions and glass structure are shown in
Appendix 1. Appendix 2 presents the results of calculated profile sections in greater detail.
Cavities in the calculation program Therm 6.3 are calculated according to equivalent lambda
method according to SS-EN ISO 10077-2: 2017.
Calculation results
Name Spacer Glass combination Size (B x H) Uw (W/(m?K))
TGI-16
G40AU and 6-18Ar-4-16Ar-6 1.23 x 1.48 m? 1.0
TGI -18
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Appendix 1
Material data and boundary conditions
Table 1 Glazing unit G40AU
Product Thickne Cavity Emissivity
Glass name ss (gas) Spacer Position Coating Exorr.
1 - 0,837
1 Planiclear 6mm
Planitherm
18mm 90% Argon TGI 2 LUX 0,087
3 - 0,837
2 Planiclear 4mm
4 . 0,837
16mm 90% Argon TGl 5 PIar;i(t’t\lerm 0,040
3 Planiclear 6mm
6 0,837
Total thickness: 50mm
Ug = 0.60 W/(m?K), according to SS-EN 673.
Table 2
Material Thermal conductivity, W/(m-K) Source
Aluminium 160 1
Glass 1.0 1
Silicon 0.35 1
Polyamide 6.6 0.30 1
TGl eql 0.40 2
TGl eg2 0.30 2
TPE 0.25 3
Norton band 0.14 3
Cavity (ain)* Calculated according to SS-EN 1SO 10077-2:2017

1 =SS-EN ISO 10077-2:2017
2 = according to producer (box-model)
3 = according to client

* Non rectangular air cavities are transformed into equivalent rectangular air cavities in
accordance with SS-EN 1SO 10077-2:2017 and the thermal conductivity is then calculated for
this equivalent air cavity. The emissivity of surfaces are set according to the drawing from
client which is attached in appendix 3.

The air temperature and surface resistance have been taken as 3; = +20 °C and
Rsi = 0.13 m2K/W (0.20 m?K/W for inward corners) on the inside and 3. = 0 °C and
Rse = 0.04 m2K/W on the outside.

Calculation was carried out according to detailed section as shown in appendix 3. Adjacent
sections (adiabatic) was placed 190 mm from the edge of the glass and along adjoining wall.
Only fittings which have influence on the U-value is taken into account in the calculation.

RISE Research Institutes of Sweden AB



NI

Date Reference Page
REPORT 2018-08-20  8P06256 1(1)

Appendix 2

Calculation results

Calculation was carried out according to detailed section as shown in appendix 3. Adjacent
sections (adiabatic) was placed 190 mm from the edge of the glass and along adjoining wall.
Only fittings which have influence on the U-value is taken into account in the calculation.

Calculations of the profile section was performed 2018-08-14.

U-value for the window is calculated using area weighting of U-value for each part and
correction for edge losses near the glass edge according to SS-EN 1SO 10077-1:2017 and -2:
2017.

Table 3 Calculated y- och U-value for window with size 1.23 m x 1.48 m

Frat';'f‘e(zf)'ght y-value, W/(mK) U-value, W/(m2K)
Name Spacer . . Us Uw
Sldlg’oi?ct)n? nd S'dé’oi?gn?nd Side, top and Window
Bottom 1.23x1.48 m?
TGI-18/
G40AU TGI-16 0.056 0.044 2.35 1.003

Based on comparison between calculated and measured U-values for windows, the ratio (U-
calculated / U-measured) of 0.99 + 0.12 for 95% of the cases, which translates to a calculation
uncertainty of less than 10%.
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Materials:

Aluminium

Frame/sash:

Polyamid 6.6 with 25% glass fibre
TPE

Thermal break:

Gaskets:

Figure 1 Drawing of section
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Projekt: 35862_Aarhus Universitet

System: Millennium AU

Snit: G40

Reference

8P06256

Appendix 3

55,70

50,00
98,50
Mame AWM s
M Auminium S alloys) 150,000 0,300
B Auminum (S alloys) 150,000 0,100
B auminum (s aloys) 150,000 0,500
Gasflling(Es) D22
Gasflling(eE) D22
Norian band {0, 140) 0140 0,900
B Poiyamid 5.6 winh 23% giassfibre 0300 0,500
B Foysunice 0.400 0.500
B sicons, pure 0,350 0,500
Stightty ventiatad air cavtty, Eps=0.9
Soda lime giass 1,000 0,900
W 0,300
W TeE 025 0.250 0,200
Unventilabed ar cavity, Epe~D.3
Comments:

Calculated according to European Standard: EN 150 10077-2:2012.
Profile combinations and their Uy values are calculated with an infill panel. The U, value does not depend on the inserted glass pane

OF Spacer.

The passing of isotherms through the profile is documented by using a glass pane as shown on drawing.
Final U-values for windows (U,,), doors (U,) or curtain walls (Ug,) depends on used glass panes and/or infill panels.

[3-07-2018
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[ HS Hansen a/s * Jembanegade 26 * 6940 Lem - Phone +435 9675 1100 » woww hshansen.dk

fibeo pro 7.0.626.1

Figure 2 Materials used by client
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& Calumenlive 03 2ul 2018

Pane 1 PLANICLEAR 6 mm
Coating 2 PLANITHERM LUX
Cavity 1 18 ARGON 90%
PLANICLEAR 4 mm
Cavity 2 16 ARGON 90%

Coating 5 PLANITHERM XN

SGG CLIMATOP 6 (18 ARGON 90) 4 (16 ARGON 90) 6
PLANITHERM LUX F2 PLANITHERM XN F5

PLANICLEAR 6 mm

Name : MNotes: Millennium - AU (std. rude)

Country : Denmark

-:(i}:— LUMINOUS FACTORS EN410-2011 % ENERGY FACTORS EN410-2011
¥
Light Transmittance (TL) 73% Transmittance (TE) 48%:
Qutdoor Reflectance (RLe) 16% Qutdoor Reflectance (Ree) 25%
Indoor Reflectance (RLi) 15% Indoor Reflectance (REi) 29%
[f THERMAL TRANSMISSION EN673-2011 Absorptance A1(AEL) 17%
Absorptance A2 4%
Ug 0.60 W/(m2 .K) Absorptance A3 &%
00 related to vertical position )é’. SOLAR FACTORS EN410-2011
ﬂ MANUFACTURING SIZES Solar Facter (q) 56%
Nominal Thickness 50.00 mm Shading Coefficient (5C) 0.64
i 2
Weight 40 kg/m #  COLOR RENDERING
% UV FACTORS EN410-2011 Ra Light Transmittance a7
TUV 23% Ra Outdoor Reflectance a3
@ SAFETY CLASS EN 12600 o ANTI-BURGLARY EN356
Pendulum Body Resistance NPD Burglar Resistance NPD

These values are calculated according to EN410-2011 and ENG73-2011 standards, the international standard IS0 9050, the Japanese standard JIS R 3106/3107, the Korean
standard K5 L 2514/2535 and the NFRC-2010 standards. For European norms, toleramces are defined according to EM1096-4 standard. Nevertheless, user must check the

of the cor of glazing, ty in terms of thickness and color. Furthermore, it is the user's responsibility bo check that the resulting combination of glazing
meets regulatory requirements at national, local or regional level. Comp values are Please use NFRC certified software for certified values. Calculation
rules for EN410-2011, EN673-2011, IS0 9050 (2003) m1.5 and 150 9050 (1990) ml.0 standards and functional output of Calumen Live use Calumen 1.2.4 calculation engine,
and have been validated by TUV Rheinland Quality Report 11923R-11-33705. 5g Values are calculated according to the French thermal regulation 2012 (RT2012). Acoustic
indexes are r of tasted in v of & glazing of size 1.23%1.48m (EN ISO 10140-3 and EN 12758). In situ measurements may differ
depending on the glazing size, environment, quality of the window frame, of the installation, source of noise, etc. The accuracy of the given indexes is in the range +/- 148 (EN
12758).All glazing images are illustrative.

SAINT-GOBAIN

Figure 3 Glass specification
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Figure 4 Calculated section in Therm
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