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1. Technical Description

The scope of this report is to evaluate and assess the thermal transmittance value
(U-factor) of the “Skylights FT-07" for the project Stavros Niarchos Foundation
Cultural Center (SNFCC) in Piraeus, Greece. The skylights are designed in two (2)
buildings of the Center: The Opera Building (Drawings 10-5-8881 and 10-5-8882)
and the Library Building (Drawing 20-5-8881). The skylights have double glazing
panels; the external panel is a fully tempered panel of 8mm, an air space of 12mm
and an internal heat strengthened laminated panel of 2x8mm thickness. The internal
panel has a Low-E membrane on surface #3 with an emissivity value of less than or
equal to 0.041. The software that is used to simulate the thermal transmittance
values is Frame Simulator 3.

Note: For all of the thermal transmittance simulations the screw effect has been
calculated in accordance to EN ISO 12631:2012. The values using the finite element
method may deviate +/- 0,15 W/m2K from a hot-box test.

2. Design Standards and Norms

EN ISO 10077-1:2012  Thermal performance of windows, doors and shutters --
Calculation of thermal transmittance -- Part 1: General

EN ISO 10077-2:2012  Thermal performance of windows, doors and shutters --
Calculation of thermat transmittance -- Part 2: Numerical
method for frames

EN ISO 12631:2012 Thermal performance of curtain walling -- Calculation of
thermal transmittance
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3. Uw Results for Skylights

3.1 Library Skylight

Uw = 1.7346 Wim?K

Library Skylight
Width
Height

Name
Glass 8112/8.8
Glass 8/12/8.8

s 8/1213.8
BH1218.8
s 8288
5 8112058

Glass 8123 8
Glass 8/12/8.8

Glass 8/12/8.8

GLASSCON GmbH, Siidliche Miinchner Strafe 2
82031 Griinwald / Miinchen, Deutschiand

Tel: +49(0)89548017010
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7 I

[/

iy =

21312.81 mm
525000 mm
Transmiitancs (Uw) 1.7346 Wim*K

UWMK] Width fmm] Height [mm] A [m?]
2.13075
2.13075

1.5800
1.5800
1.5800
1.5800
1.5800
1.5800
1.5800
1.5800
1.5800

. Bank:
IBAN:
BIC/SWIFT:
BLZ:

RO S

1193.69 178500
11493.69 178500
1193.69 244000
1193.69 173500
1193.69 2440.00
1193.69 173500
1193.69 1735.00
1193 .69 244000
1193 .69 1785.00
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Glass 812088

Glass 8112188
= B1218.8

Glasz 8/12/3.3
Glass &/12/3.8
ulasa 81218.8

Glazs ém b &
Slags dHJJ,B

f‘l 453 :h"iz., §

Glass 812/ § l
ass 82188
53 SM12/8.5
= B/12/8.8
8I1218.8
Glaszz 8/112/8.8
Glass 8/12/8.8

lass 8/12/8.8
8/12/8.8
Glass 8/12/8.8
Class 8128 8
Glass &/12/2.3
Glags 3/12/8.8

< 8/12/8 5
Glass 3/12/8.38
oss 81128 .-s

Glags mzx% é
Glass 3/12/8.3
Saciion-001

fior-001
Saciion-001
Sachon-001
Section-002
Section-002
Seciion-003

GO G

1.5800
15800
15800
15800
15800
15800
15800
1.5800
1.5800
1.5800
15500
15800

1.5800
1.-.]1.“]0
1.5800
15800
15800
1.5800
1.5800
1.5800
1.5800
1.5800
15800
1.5800
15800
15800
15800
1.5800
15800

15800
1.5800
15800
1.5800
15800
1.5800
15800
2.8500
28500
28500
d u"‘lnq
2.8500
1.0840
1.0840
3.0900

. Bank:
©IBAN:
BIC/SWIFT:
BLZ:

1193.69
1193.69
1193.69

1193.69
119269
1193 69
1193.69
11953 65

1195 60
119369
1 123 fr}

11¢ 93. !.‘3
1193.69
119369
1193.69
1I'i‘6 ;

419369 |

1193.69"
119369 4~
1193.69
1193.69
1193.69
119369
1193269
1193 69
1193.69

1163.69
1163.69
11493.69
21312.81
2131281
60.00
50.00
60.00
2131231
2131281
60.00
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755.00
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1785.00
244000
1785.00

24.30 00
1735.00
178500
244000
1785.00
178500
1785.00
1785.00
2440.00
1785.00
244000

178500
!lu d*'l Uﬂ

' 1{ .00

178500
244000

) Wc} 00

178500 )4
00/

1785,
244000

178500

2440.00
1785.00
2440.00
2440.00
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1785.00
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€0.00
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213075
2.13075
2.91262
2.13075
2.91262
213075
213075
213075
213075
291262
213075
291262
243075
ol 1 10{ ]

43075,
4 2 91262
2.07720'

283942
2:87720
2.91262
2.83942
207720
207720
2.13075
1.27877
127877
010710
0. 146440
0.10710
127877
1.27877
0.10710
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soiion-003
fion-003
fion-004
n-004

fion-004
i Dt i

n-004

Sec

Section-

ﬂf“han ULJ
Haction-004
Saction-004

i n-l 104

E‘i;duwl D
veciion-004
Section-004
Saction-004
Hoolk Jn'UU—\
Bzonion-004
Seciion-004
Saction-004
Sachion-004
Saction-004
Section-004
Sechion-004
clion-004
+1-004

fy s G G G in

-
Se
S
5

z 4
Section-004
Section-004
Sechiion-004

Wy material
TGl Spacer
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30000 60.00 244000
30800 6000 1785.00
18810 G000 1785.00
18810 60.00 785.00
18810 60.00 179500
18810  60.00 1735 00
18810 €0.00 1735.00
18810  G0.00 2440.00
18610 60.00 _
18610  60.00 2440.00
18810 60.00 1785.00
18810 60.0D 244000
18810  60.0D 1785.00
18810  60.00 2440 00
18810 60.0D 178500
18810 60.00 2440.00
18810 6000 1785.00
18810  60.00 2440 00
18810 60.00 178500
15810 60.00 244000
18610 6000 1785.00
18810  60.00 2440.00
18810v  60.00 1785.00
18810 60O 244000
13810 600D 173500
18810 60.00 244000
18810 ., 60.00 « 178500
18310  ®000° 47 244000
18810  60.00 178500
18810 60.00 244000
18810 6000 1785 00
18810 60.00 244000
18810 60.00 1785 001
18810 60.00 244040
18810 60.00 1785.00
18810 60.00 244000
13810 60.00 178500
18810 60.00 2440 00
13810 600D 1785.00
18810  60.00

1.3810 G0.00
18810 60,00
1.8810 650.00
18810 £50.60 1785. HI'I
1.8810 60.00 1785.00
1.8810 60.00
1.8810 60.00
1.8510 60.00
1.8810 60.00

1.8810 60.00 7 ::1‘: :_10
w [WimK] Total length fmm)]
(0.0490 324011.89
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0.10710
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010710
0.14840
010710
0.14640
010710
0.14640
0.10710
014640
00710
0.14640
010710
D.14640
00710
0.14640

& 010710

044640
0.1074®
0:44640
010710

0.14640

0.107:40
0.10710
010710
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0.10710
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010710
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3.2 Opera Skylight (A)

Uw = 1.7144 WIm’K

Skylight Opera (A)
Width £401.13 mm
Height 4400.00 mm

Transmittance {Uw} 1.7144 Wim*K

UWIRK] Width fmm] - Height fme] A [ Gl

Name
Glass 8/12/8.8  1.5800 1150.32 2110.00 251158
Glags 871288 15800 1190.07 2110.00 251106
Glass 8M12/8.8 15800 860.49 211000 1.81564
Glazz 8/12/8.8 153800 860.24 2110.00 181512
Glass 8/12/8.8 15800 1190.07 2110.00 251106
Glass 8/12/8.8 15800 86049 211000 1.81564
Glass 8/12/88 15800 860.24 2110.00 1.81512
Glass 8/M12/3.5  1.5600 119032 2110.00 251158
Sechion-002 1.0840 240113 60.00 0.26407
Page 7 of 32

GLASSCON GmbH, Siidliche Miinchner Strafie 2 . Bank: Deutsche Bank

82031 Grinwald / Minchen, Deutschland . IBAN: DE82700700240161565700

Tel: +49{0)89548017010 BIC/SWIFT: DEUTDEDBMUC

Email: sales@glasscon.com BLZ: 70070024

7/ NN . HONEY\ G E— X - ]’;:

P = fié

VAT-1D/USt-IdNr.: DE295381120
St.Nr: 143/141/40940
Bayern Amtsgericht Miinchen HRB 212726

www.glasscon.com
energy

:ﬂ ﬂ: &@ —3

Teving <



= GLASSCON

PREMIUM ARCHITECTURAL BUILDING SKINS

Project: Stavros Niarchos Foundation Cultural Center
Date: 1/10/2015

Simulation Software: Frame Simulator 3

File Name: Uw Report SNFCC Skylights.doc

1. 60.00 2110.00 0.12660
1. 60.00 2110.00 012660
1. 4401.13 60.00 0.26407
1. 440113 60.00 0.26407
! 2110.00 (!
1. 211600
1. 2110.00
1. 2110.00
_ 18 211000
- Section-007 1. 2110.00
Section-007 1. 2110.00
Section-007 1.48¢ 2110.00
winaterial w [WimK] Total length [mm] Caol.
TGI-Technoiorm 0.0450 50164.53
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3.3 Opera Skylight (B)

Skylight Opera (B)
Width

Halght

Name

Glass BM12/848
Glass 8/12/8.8
Glass 812188
Glass d/12/13.8
Glazs 8/12/8.8
Glazs 811213 8
Glasz 8/12/8.8
Glass 8/122.8
Section-002

|
i

441609 mm

4400.00 mm
Transmitiance (Uw) 1.7141 Wim?K

U [WmeK] Width fmm]  Height jmm]

1.5800
1.5800
15800
1.5800
1.5500
1.5800
15800
1.5500
1.0840

Bank:
IBAN:
BIC/SWIFT:
BLZ:

863.72
35347
1194 57
119432
1194 .32
663.72
6347
1194 57
4416.09

211000
2110.00
2110.00
2110.00
211000
2110.00
2110.00
2110.00
50.90
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1. 4416.09 G0.00
1. 4416.09 60.00 .
1. 650.00 2110.00 012
1. 60.00 2110.00 0.12
1. 60.00 211000 0.12
e 1.2 60.00 2110.00 012
; 60.00 211000 0.12
1.3820 60.00 21100 0.12 |
1.86820 G0.00 2110.00 0.12
] 1.8820 60.00 2110.00 0.12660
Seclion-007 1.8820 60.00 211000 012660
Section<007 1.8820 G000 2110.00 012660
whaterial & W [WimK] Total length [mm] Col.
TGl Spacer 0.0490 5022436
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4. Dimensioned Sections

4.1 Section 001

4.2 Section 002
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4.3 Section 003

'“ﬂ —

VAT-ID/USt-IdNr.: DE295381120
SN 143/141/40940
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4.4 Section 004
N
T
L N
B
1
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4.5 Section 005

,_
| -
36 e

kL3

4.6 Section 006
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4.7 Section 007

L
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7 GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

5. Uf Results and Material List for Profile Sections

5.1 Uf Results for Section 001

Node details

Primifives used for finfe slement simidation:

Frame width (8):

Vizitle insuftation panel widfh (Elp):
Insulaiion panel ihicknass (D).

External boundary congditions:
Tempsraiine:
Surface rssisionee:
Internal boundary conditions:

Infernalfexternal temperature differenge:

29362

250.00 wn
140.00 mm
3752 mm

0.00D °C_
0.04 KW

20,000 70
0,13 mIIW
{ 60.00 %
Results computed in accordance with EN {50 10077-2:2012

20000 °C

VAT-ID/USt-IdNr.: DE295381120
St.Nr.: 143/141/40940
Bayern Amtsgericht Miinchen HRB 212726

2D conduciance (Li2D): 0.824 WimK
Transmittance {U): 2.846 Wim™K
Materials list:
Name Type hx PWImK] | hy [WimK]
Steel Standard 50.0000 |50.0000
EPS Polystyrene foam closed cell Standard 0.0340 | D.0340
EPDM Standard 0.2500 0.2500
Aluminium (anodized/coated) Standard 160.0000 | 160.0000
Page 15 of 32
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Adiabatic Adiabatic 0.0000 0.0000
Concrete medium density (2200 kg/m3) | Standard 1.56500 1.6500
Insulation panel 10077 Insulation [0.0350  [0.0350
FE Polyathylene foam closed cell Standard 0.0350 0.0360
PVC-U rigid Standard 0.2000 0.2000
Butyl {izobutene) solic/hat melt Standard 0.2400 0.2400
Screw 13847 Screw 0.2200 0.2200

Boundary conditions list:

Name ‘Col.| R [m2MW] | H [24]
Intemal 0.1300 60.0
Internal increased resistance 0.2000 60.0
External 004000 |00

Boundary conditions analysis:

Name Min T. [°C]| Max T_[°C]| Av. T. [°C){ .2 [Wim].
Internal 5.74 17.98 14.88: 13.7258
Internal increased resistance | 16.90 17.85 17.46 2.6859
External 042 4.16 1.31 ~16.5526
External increased resistance |- - 0.00 0.0000
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72 GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

Project: Stavros Niarchos Foundation Cultural Center
Date: 1/10/2015

Simulation Software: Frame Simulator 3

File Name: Uw Report SNFCC Skylights.doc

5.2 Uf Results Section 002

Node details
Primifives used for finite alement simulation. 20748
Fraims widlin (87 ._ 6433 mm
Visiblz insuftation pansl width (Bp): C1ATES mm

Insutation pansl thickness (Dp): 37.52 mm
External boundary conditions: v
Temperature: 000G
Surface resistance: 0.04 Kb
Internal houndary conditions: 7
Temperal 20660 °C

Suitace resistance: 012 s
Humidity: 6000 %
Results computed in accordance with EN IS0 10077-2:2012
Internal/exiernal femperature diferance: 20000 °C
2D conductance (LiZD): 0.372 WimK
Transmitfance (Uf): 1.084 Wim*K

Matenals lisi:

Name Type hx [WimKI [ Ay [WimkK]
Aluminium (ancdized/coated) Standard 160.0000 | 160.0000

EPDM Standard 0.2500 0.2500

Steel Standard 50.0000 [50.0000
Adiabatic Adiabatic 0.0000 0.0000  [0.800
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Project: Stavros Niarchos Foundation Cultural Center
Date: 1/10/2015

Simulation Software: Frame Simulator 3

File Name: Uw Report SNFCC Skylights.doc

7Z GLASSCON"

PREMIUM ARCHITECTURAL BUILDING SKINS

Insulation panel 10077 Insulation | 0.0350 0.0350
Butyl (isobutene) solid/hot melt Standard 0.2400 0.2400
PE Polyethylene foam closed c2ll | Standard 0.0360 0.0360
Screw 13947 Screw 0.2200 0.2200
:.’;.‘: P e\?‘
If .-f"" ]
- ?._.'? :,,._.-# ;
Boundany congditions list;
Name | Col.| B'fm*K/W] | H [%]
Intemal 0.1300 60.0
Internal increased resisiance 0.2000 &60.0
External 0.0400 600
Boundary condifions anaisis: _
Name Min T_ [*C]| Max T_[°C}| Av. T [*C]| G [Wim]
Internal 17 .51 18.57 16.00 57784
Indormzl Increased resiztance | 1711 18.53 17.96 1.6231
External D.46 0.91 0.61 -7.4862
Exiernal increazad resistance |- - (.00 00000

GLASSCON GmbH, Siidliche Miinchner Strae 2
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Project: Stavros Niarchos Foundation Cultural Center

Date: 1/10/2015
Simulation Software: Frame Simulator 3
File Name: Uw Report SNFCC Skylights.doc

5.3 Uf Results Section 003

Z GLASSCON"

PREMIUM ARCHITECTURAL BUILDING SKINS

Node details

Primiiives used for finife alament simulgiion:

Frame width {5f):

20757
202.56 mm

Visible insuftation pans! widih (Bpj: 18744 mim
insulzation pans! thicknzss (Dp): 37.52mm
External boundary conditions: 5
Tampsraturs: 0.008°C
Suiface resistance: 0.04 maW
Internal boundary conditions:
Temperaiurs. 20.000 5C
Dudace resiaiance: 0.13 p? KW
Humidity: 60.00 %
Results computed in accordance with EN 180 10077-2:2012
Internal/external ismperaturs differsncs: 20.000 °C
2D copdusiancs {L72D): 0.777 WimK
Transmittance (Uf): 3.089 Wim*K
Materials list:
Name Type Ax [WimK] | Ay [WimK]
Adisbatic Adiabatic 0.0000 0.0000
Insulation panel 10077 Insulation | 0.0350 0.0350
EPDM Standard 0.2500 0.2500
Concrete medium density (2200 kg/m3) | Standard 1.6500 1.6500

s = =6
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Project: Stavros Niarchos Foundation Cultural Center
Date: 1/10/2015

Simulation Software: Frame Simulator 3

File Name: Uw Report SNFCC Skylights.doc

Z GLASSCON"

PREMIUM ARCHITECTURAL BUILDING SKINS

VAT-ID/USt-IdNr.: DE295381120
St.Nr.: 143/141/40940

Bayern Amtsgericht Miinchen HRB 212726

Steel Standard 50.0000 |50.0000
EPS Polystyrene foam closed cell Standard (0.0340 0.0340
Aluminium (anodized/coated) Standard 160.0000 | 160.0000
PE Polyethylene foam closed cell Standard 0.0360 0.0360
PVC-U rigid Standard 0.2000 0.2000
ScreW™, 13947 Sorew 0.2200 0.2200
Boundary condmons list
Name 5 | CalifR [m’I(Nﬂ H_[%]
Intemal ] 0.1300. /| 60.0
Intemnal increased rasisiznoee 0.2080 80.0
External 0.0400 =~ [80.0
Boundary conditions analysis: |
Name Min T.[°C][Max T_['CI[AV T.[° _1-
nternal 8.16 17.91 1492  |A43.9927
Internal increased resistance | 16.56 1747 16.89 14330
Extemnal 051 549 1.47 -156427
External increased resistance |- - 0.00 0.0000
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Project: Stavros Niarchos Foundation Cultural Center
Date: 1/10/2015

Simulation Software: Frame Simulator 3

File Name: Uw Report SNFCC Skylights.doc

5.4 Uf Results Section 004

72 GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

ks

B

Node details

Drimifives usad for finite element simulation:

Frame width {5):

Visiblz i i

insulation panel thickness (Dp):
Extzrnal boundary conditions:

Ternparaiure:

Surface resistance;
Internal boundary conditions:

Tempsaratirs.

Suriace resistance;

Hunidiy.

s inauliation pans! width (Bp):

18386
70.00 mm
185:00 mm
37.52 mm

6:000 "C
0.04 maK/W.

20060 *c;
013 mKon
E0.00 %

Results computed in accordance with EN 180 10077.2:2012

Infernaifaziemal temperature differsncs.

20000 7C

20 eonductance (Lf2D): 0,430 WimK
Transmittance (Uf): 1.881 Wim™K
Materials lisi:

Name Type Ax [WImK] [ Ay [WimK] | £ Color| "
Adiabafic Adiabatic 0.0000 0.0000 0.900;
Aluminium (anodized/coated) Standard 160.0000 | 160.0000 | 0.900

Steel Standard 50.0000 |[50.0000 |0.900
Insulation panel 10077 Insulation [ 0.0350 0.0350 0.900
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7 GLASSCON"

PREMIUM ARCHITECTURAL BUILDING SKINS

Project: Stavros Niarchos Foundation Cultural Center

Date: 1/10/2015

Simulation Software: Frame Simulator 3
File Name: Uw Report SNFCC Skylights.doc

Silicone pure Standard 0.3500 0.3500
PE Polyethylene foam closed cell | Standard 0.0360 0.0360
EPDM Standard 0.2500 0.2500
Screw 13947 Screw 0.3800 0.3800
Boundany conditions list:
Name Col | B [m*KAW][ H %]
Internal 0.1300 60.0
Internal increased resistance 0.2000 60.0
External 0.0400 60.0
Boundary condilions analysis:
Name Min T. [?C][ Max T. [PCl Av. 1. [°C]| G [Wim]
Intemszl 17.53 1945 1820 56243
Internal increased resistance | 17.07 19.37 19.00 3.0302
External 0.56 1.14 073 -85272
External increased resistance |- - 0.00 0.0000
Page 22 of 32
GLASSCON GmbH, Siidliche Milnchner StraRe 2 ~ Bank: Deutsche Bank VAT-ID/USt-IdNr.: DE295381120
82031 Griinwald / Miinchen, Deutschland . IBAN: DE82700700240161565700 St.Nr: 143/141/40940
Tel: +49(0)89548017010 ~ BIC/SWIFT: DEUTDEDBMUC Bayern Amtsgericht Miinchen HRB 212726
Email: sales@glasscon.com - BLZ: 70070024 www.glasscon.com
- — ' energy
i th B =8 B G 1 &9

a8



GLASSCON GmbH, Siidliche Miinchner StraRe 2
82031 Grinwald / Mitnchen, Deutschiand

Tel: +49(0)89548017010

Email: sales@glasscon.com

AN

[/ 11\

Project: Stavros Niarchos Foundation Cultural Center
Date: 1/10/2015

Simulation Software: Frame Simulator 3

File Name: Uw Report SNFCC Skylights.doc

5.5 Uf Results Section 005

7Z GLASSCON"

PREMIUM ARCHITECTURAL BUILDING SKINS

Node details

Frimitives used for finife slemani sinwaiion: 20534
Frame width (81): 230.00 mm
Visiblz insultaiion panel width (Bpj: AEGD0 mm
Insulaiion panel iR s (Dp): 37.52mm
External boundary conditions: ‘
Temnperaiure 0.800 °C
Syrface resiztance; 0.04 m KM
Internal boundary conditions:
Tempsraiurs. 20.008*C |
Suiface resistance: 013 meKIW
Humidify: 60.00 %

Results computed in accordance with EN 150 10077-2:2012

Internalfexternal femperature differsncs:

2D conduciance (LT2D):
Transmittance (Uf):

a
1

20.000 °C
512 WimkK

I3 WimK

Materials lizi:

Name Type K [WImK] | Ay [WimK]
Adiabatic Adiabatic 0.0000 0.0000
Screw 13947 Screw 0.2200 0.2200
Aluminium (anodized/coated) Standard 160.0000 | 160.0000
Steel Standard 50.0000 [50.0000
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Project: Stavros Niarchos Foundation Cultural Center
Date: 1/10/2015

Simulation Software: Frame Simulator 3

File Name: Uw Report SNFCC Skylights.doc

72 GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

VAT-ID/USt-IdNr.: DE295381120
St.Nr.: 143/141/40940

Bayern Amtsgericht Miinchen HRB 212726

Butyl (isobuteng) sclid/hot melt Standard 0.2400 0.2400 0.900
PVC rigid Standard 0.1700 0.1700 0.900
Concrete high density (2400 kg/m3) | Standard 2.0000 2.0000 0.200
EPDM Standard 0.2500 0.2500 0.900
PE Polyethylene foam closed cell Standard 0.0380 0.0360 0.900
Insuiaiion panel 10077 Insulation | 0.0350 0.0350 0.900
EES Polystyrene foam closed =il Standard 0.0340 |00340 [0.900
Boundary condifiens list: ;
Name Col.| R [m€IW] | H [%]
Intemal 0.1300 800
Internal increased resistance 0:2000 _|'60.0.:
External 0.0400 6070
Boundary conditions analysis:
Name Min T_[°C]]Max T [°C]| Av. T.EC]| Q [Win]
Internal 15.96 17.99 17.24 7.2150
Internal increased resistance | 16.35 17.49 16.82 25925
External 0.31 112 071 -10.2847
External increased resistance |- - 0.00 0.0000 4
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Project: Stavros Niarchos Foundation Cultural Center

Date: 1/10/2015
Simulation Software: Frame Simulator 3
File Name: Uw Report SNFCC Skylights.doc

5.6 Uf Results Section 006

72 GLASSCON"

PREMIUM ARCHITECTURAL BUILDING SKINS

Node details

VAT-ID/USt-IdNr.: DE295381120
St.Nr: 143/141/405940
Bayern Amtsgericht Miinchen HRB 212726

Erimitives ussd for finife element similation: 23255
Frama width (B1): 25955 mm
Vigible insuliation pansl width (Bp): 187.44 ram
Insulation pansl thickness (Dp): 37.52 mm
External boundary conditions:
Temparaiure: 0.4860 °C
Surtace resiatance: Q.04 RN
Internal boundary conditions:
Temoaratu: 20.000"C
S iatance 013 m*KIW
Hurnidity: G000 % !
Results computed in accordance with EN 180 10077-2:2012
Intermallexternal tamperaiurs differancs: 20.000 *C
20 condustancs (Li2D): 0452 WimK
Transmittance (Uf): 1.277 Wim?K
Materials list:
Name Type hx [WImK] | dy [WimK]
Adiabatic Adiabatic 0.0000 0.0000
Insulation panel 10077 Insulation | 0.0350 0.0350
Screw 13947 Screw 0.2200 0.2200
Aluminium (ancdized/coated) Standard 160.0000 | 160.0000
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Project: Stavros Niarchos Foundation Cultural Center
Date: 1/10/2015

Simulation Software: Frame Simulator 3

File Name: Uw Report SNFCC Skylights.doc

7Z GLASSCON'"

PREMIUM ARCHITECTURAL BUILDING SKINS

Steel Standard 50.0000 |[50.0000 |0.900

EPDM Standard 0.2500 0.2500 n.900] |
PVC-U rigid Standard 0.2000 0.2000 09000
'PE Polyethylene foam closed cell Standard 0.0360 0.0360 0.900] i
EPS Polystyrene foam closed cell Standard 00340 [0.0340 |0.900] |
Concrete high density (2400 kg/m3) | Standard 2.0000 2.0000 0.900|

Boundary condmons list:

VAT-ID/USt-ldNr.: DE295381120
St.Nr.: 143/141/40940

Bayern Amtsgericht Miinchen HRB 212726

Name “ L esl| R Im* KA | H [3]
Internal 01308 | |60.0
Intemnal increased rezizianos 0.2000. |60D
External 0.0400 600
Boundary conditions analysis: _
Name Min T. ["C]J MaxT.PC][ Ay T [‘E:]J}‘ﬂ IWIﬁ]]_
Internal 15.64 1861 17589 |7.6941 |
Internal increased resistance | 15.26 17.44 15.98 15303
External 0.55 0.96 0.80 1-9.6769
External increased resistance |- - 0.00 0.0000
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Project: Stavros Niarchos Foundation Cultural Center
Date: 1/10/2015

Simulation Software: Frame Simulator 3

File Name: Uw Report SNFCC Skylights.doc

5.7 Uf Resuits Section 007

Z GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

&..

Node details
Brimiives used for finite elemeni simulation: 17043
Fraime width (Bf): & 70.00 mm
Visibie insultation pans! widih (Bpj: 185,00 rarn
Insulation pans! thickness (Dp): 37.52 mm

External boundary conditions: y.
Temperature: __ganocC |
Sudace resiziance: © 0.04 mAN

internal boundary conditions: {
Temperaiurs: 20600 °C
Surface rastatfance: 0.13 mPKIW
Humidify: 60.00 %

Results computed in accordance with EN 150 10077-2:2012

82031 Griinwald / Miinchen, Deutschiand
Tel: +49{0)89548017010
Email: sales@glasscon.com

AN

(1))

Infernal/external temperature diffsrsncs. 20.000 °C
2D conductance (Lf2D): 0.430 WimK
Transmittance {Ui): 1.882 Wim?K
Matenials lisi:
Name Type A [WimK] | Ay [WimK]
Adiabatic Adiabatic 0.0000 0.0000
Insulation panel 10077 Insulation | 0.0350 0.0350
Steel Standard 50.0000 |50.0000
Screw 12947 Screw 0.3800 0.3800
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7Z GLASSCON"

PREMIUM ARCHITECTURAL BUILDING SKINS

Project: Stavros Niarchos Foundation Cultural Center

Date: 1/10/2015

Simulation Software: Frame Simulator 3

File Name: Uw Report SNFCC Skylights.doc

EPDM Standard 0.2500 0.2500 0.900
Silicone pure Standard 0.3500 0.3500 0.900 S
PE Polyethylene foam closed cell | Standard 0.0360 0.0360 0.900 FF .

Bodndary condiions.Jist

Name | Col|RImKiW] | H [26]

Indzmal y (1300 60.0

Internal increased resistance 41.2000 60.0

External 0.0400 .« | 600

Boundary conditions analysis:

Name Min T_[°C][ Max'T. [FCI[ Av. T_[EC]] Q [Wim]
Internal 17.52 1939 1827 57041
Internal increased resistance | 17.05 1939 1806 29430
External 053 1.13 074 -8.5353
External increased resistanca |- - 0.00 0.0000
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7 GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

Project: Stavros Niarchos Foundation Cultural Center
Date: 1/10/2015

Simulation Software: Frame Simulator 3

File Name: Uw Report SNFCC Skylights.doc

6. Glass Specification

6.1 Facade System: FT-07 Skylights

6.2 Outdoor Lite: 8mm Fully Tempered

6.3 Interspace Content: 12mm Air gas fill

6.4 Spacer: warm edge spacer TG| by Technoform

6.5 Indoor Lite: 8mm HS + 1.52mm PVB + 8mm Heat Strengthened
6.6 Low-E on surface #3: Emissivity value < 0.041

6.7 Overall Unit Thickness: 36mm nominal

6.8 Overall Glass Assembly U-value: 1.58 W/m2 K

7. Dimensioned Drawing for Glass Panel
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-
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7Z GLASSCON"

Project: Stavros Niarchos Foundation Cultural Center
Date: 1/10/2015

Simulation Software: Frame Simulator 3

File Name: Uw Report SNFCC Skylights.doc

8. Ug Results and Material List for Glazing

PREMIUM ARCHITECTURAL BUILDING SKINS

Node details

Spmitives used for finite elemerd sipwilation: 699

Frame width (B1): i 400.00 mm
2 insuliation pansi width (So): -

Insulation panel thickness (Dp): -

External boundary conditions: ‘
Temperature: 0600C o
Surface resisiance; 04 mEKMN

Internal boundary conditions: 1 7 4
Temperature: 20.600 °C/
Surface rasistance: 0.13 maK/wW
Humidity: 60.00 %"

Results computed in accordance with EN IS0 10077-2:2012
Internalfexternal temperature differancs: 20,000 °C
201 conductance {Lf2D): 0.158 WimK
Transmitfance (Uf): 1.580 WimK

Materials list:
Name Type Ax [WimK] | Ay [WimK]
Adiabatic Adiabatic 0.0000 0.0000
Glass Standard 1.0000 1.0000
PVB Standard 1.0000 1.0000
Air Gas 0.6162 0.0274
R.s.b. segment | 10077 r.s.b. segment [0.5000 0.5000
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7Z GLASSCON"~

PREMIUM ARCHITECTURAL BUILDING SKINS

Project: Stavros Niarchos Foundation Cultural Center

Date: 1/10/2015
Simulation Software: Frame Simulator 3
File Name: Uw Report SNFCC Skylights.doc

Boundary conditions list:
Name [ R KW | H [%]
Internal 0.1300 60.0
External 0.0400 60.0
Boundary condifions analysis:
Name Min T, PC)l MaX'T. [°C]| Av. T. [*C]| Q [Wim]
Internal 15.89 1589 1589 3.1600
Internal increased resisiance |- - V. 0.00 0.0000
External 1.26 126 & J1.260 -3.1600
External increased resistance |- - /1060 |0.0000
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GLASSCON

PREMIUM ARCHITECTURAL BUILDING SKINS

Project: Stavros Niarchos Foundation Cultural Center
Date: 1/10/2015

Simulation Software: Frame Simulator 3

File Name: Uw Report SNFCC Skylights.doc

9. Data Sheet for Warm Edge Spacer

Data sheet Psi values for windows

based on determination of the equlvalent thermal condirctivity of spacers by measurement

& B :
: omg@ GLASSINSULATION ——_-I'"I Technoform Glass Insulation GmbH
3 l.l Matthaus-Merian-Str. 6

}\} Sy, D - 34253 Lohfalden

Priduct name Spacer height in men bateial Thicknezz d I mn
& .Sh,
] K Spacer Stainlass steal 0.10
[ 69 Plastic 0.6/08

Mistal with thesmal breaki Hesic Yiood Woed / Mztal

H
5_ L +
g

/MK
A

£
4

4 0.049 0:040 0.040 0.044

Doublosheet insulsting o ’ ) |
Ui Wik )

# 4 # -— 4
4] 12 |4 12 f
) 4 0.044 0.038 04039 » 0.042

Tighssheet panltng lose
e

et o e ek | Feproetaie o
buﬂﬁaﬂdhbﬂid}'ﬁ?mﬂk :hsdl}mmlyh:ulihv%
A

Nogzp INWATIK

4 : 5 o cqzn | %
;; li‘f’b’“’ﬂ'il B Bxi my=3mm B2 - o= 68 mm
E*é h, 2 C

g an be used for all

S + spacer widths 0.40 0.30

The scuirakent thermal conductivity hes been determined in accondance with the ift guidkline WA-L7/1 “Themnally in- | grnasang dec venmecrts durcc
proved spacers— Deteirmination of the equialent therma conductivity by messurement’. The epresentatie linsa

et skt ooeikients caladstedin thisway (representatios psivalues) epply 1o ypical frame profles and gling | 92" ol Koasnhaien
forthe dzErmination of the haat transier cosficient UW of windows. They have been determined undar the bounds- 2—1
1 condiions (Fame profles, glazing, glass mounting depth, back covering, primary and secondary sealant) defined 4 Kinirng

in the ift guideline WA-(8/2 “Themaly improved spacers — Part 1: Determination of the representative Psi valu 0 1
window frame profles”, This guidsline aleo governs the area of validity and epplication of the fepvesentative psi valuss. In ordze b avcd reunding emces, the pei values i
the data sheet hae been given at 0,001 W/miK The method fr the adthmetical determination of the psi walues has an accurecy of + 0.003 WmK Difkences of lss
than 0.005 W/mk are notsignificant. For further nfommation, refer b the Bulltin 004¢2008 “ompass ‘Wamn Edge’ for Windows” of Bundesverband Rachglas.
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