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General Data

SINGLE SKIN D5MV
SINGLE SKIN IDGU SN 70/37 SN 70/37 CCF Vacuum

DGU SN 80/28 +rShading Shading SN 70/37

Systems Analysis

SINGLE SKIN Single Skin DSNV SN 70/37 CCF DGU Triple Vacuum
DGU SN 70/37 DGU SN 70/37 +rShading SN 70/37 SN 70/37

+Shading

Comparison

Comparative research
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Solar Radiation On Facades

Environmental Conditions - Solar Radiation

Facade
Orientation

South

North

Comparative research

West

East

Peak Solar Radiation
(W/m?)

892

780

205

760

Winter Solar

Radiation
(kWh/m?/year)

418

184

51

164

Summer Solar

Radiation
(kWh/m?/year)

245

461

134

339

Yearly Solar

Radiation
(kWh/m?/year)

954

879

233

674
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Standards Set
Environmental
Conditions

Comparative Base requirements in order to satisfy NFRC standards:
ANSI/NFRC 100: Procedure for Determining Fenestration Product U-Factors

ANSI/NFRC 200: Determining Fenestration Product Solar Heat Gain Coefficient

Comparative research
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Thermal Comfort

The condition of mind that expresses satisfaction

with the thermal environment and is assessed by

subjective evaluation.

(as defined in ASHRAE standard 55)

Many studies show that thermal comfort have a significant impact on building
occupants’ productivity and health. Office workers who are satisfied with their

thermal environment are more productive.

Building envelope, and specifically glazed facades, have a great influence on the

thermal comfort of the building occupants in proximity to the facade.

Comparative research
¢
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Thermal Comfort

Factors effecting Thermal perception

Environmental Factors Personal Factors

Alr lemperature
(“C)

Mean Radiant Temperature (MRT)
("C)

Relative Humidity

P —
|.-"'-".|

Air/wind Speed
(m/s)

Comparative research

Clothing Level

(Insulation Level, 0-1.2)

Metabolic Rate

(Insulation Level, 0-8)
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Selected systems

General Data

SINGLE SKIN DSMV
SINGLE SKIN TDGU SN 70/37 SN 70/37 CCF Vacuum
DGU SN 60/28 +Shading Shading SN 70/37

Systems Analysis

%“Iiu

r'\ 4

=SS |
i
| .
KN T
SINGLE SKIN Single Skin DSNV SN 70/37 CCF DGU Triple Vacuum
DGU SN 70/37 DGU SN 70/37 +Shading S EY SN 70/37
+Shading

Comparison

Comparative research
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SINGLE SKIN DGU SN 70/37 + shading

SS DGU
SN 70/37 + shading

Single skin double glazing unit

Comparative research
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SINGLE SKIN DGU SN 70/37 + shading — Temperature distribution — NFRC Summer

Vertical Sill

Outside Temp — 32°

Solar Radiation
783 W/m?

Frame U-Value
14.03 w/m3K

Room Temp — 24°

nternal aluminum

temperature

Comparative research

30.8%
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SINGLE SKIN DGU SN 70/37 + shading — Temperature distribution — NFRC Winter

Vertical Sill

Outside Temp — -18°c / N\
- -16.4% —
~N_ S s N
- -15.9% |
B ...--'f;:

Frame U-Value
14.03 w/m2K

Legend

-18.00 -13.30 -850 -3.80 100 580 1050 IﬁS:I 2000 C

Comparative research

Y h Room Temp — 21°%
—  10.9%
/ BN \“ B g
10.6% / A
. p —  17.1%
—— "IIJ.’ » I".__
‘.‘H‘--\... f
‘ l U h
i u— |
—-|ﬂ_:" r_|'| Internal aluminum
P “
- temperature
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DSNV SN 70/37 + shading

DSNV
SN 70/37 + shading

Double skin natural ventilated

Comparative research

NI ¥ 00 AUS

Facade system analysis _lspm i




SINGLE SKIN DGU SN 70/37 + shading — Thermal Comfort in Maximum conditions

Thermal Comfort B

30
249C
25
28.5°C o &
(By Simulation) f_;:
- 5 8
0.1 m/s ~ >
= = ir = =" = - @ 10 f
| | | : 5
1.1 met - | | . 0
_ _ | . 10 12 14 16 18 20 22 24 26 28 30 32 34 36
(Sedentary work) . |
L . - Dry-bulb Temperature [*C|
0.5 clothing
(Summer work clothing) PMV — 0_12
Comparative research
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DSNV SN 70/37 + shading — Temperature distribution — NFRC Summer

Vertical Sill

51.5%

57.7%

73.0%

74.5%

Frame U-Value
3.36 w/m3K

Comparative research

74.4°C

. 74.3%

34.7°%

34.2%

38.8°%
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CCF Vacuum SN 70/37 + shading — Temperature distribution — NFRC Winter

Vertical Sill

Outside Temp —-18%

Frame U-Value
3.89 w/m3K

Legend

-18.00 -13.30 -850 -380 100 35.80 10.50 153:I 2000 C

Comparative research

7N

- 18.1% |

\ S

~—7 N

———  18.2% |
N

Internal aluminum

temperature
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Triple Vacuum SN 70/37 + shading

Triple Vacuum
SN 70/37 + shading

Comparative research
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CCF Vacuum SN 70/37 + shading — Thermal Comfort in Maximum conditions

_____

Thermal Comfort  Comps it A S 5201

240C 0
25
27.80C e -
(By Simulation) ! y 20 E}E
~
o
0.1 m/s 15 3
i I B — * o 1 ) ~ 2
% ’
1.1 met ' | | —— ~ 0
(Sedentary work) . ] 0 12 14 16 18 20 22 24 26 28 30 32 34 38
= = 2 | e Dry-bulb Temperature [°C]
0.5clo
(Summer work clothing) PMV — 001 PPD — 5%
Comparative research
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Triple Vacuum SN 70/37 + shading — Temperature distribution — NFRC Winter

Vertical Sill

/ N
Outside Temp —-18°¢ |"" -17.4%¢ I N\ Room Temp —21°%
. S —
~_ N ’ —
\ / N
| -17.0% |
feff \R\H I 18. 3DE |
| -12.7% 4 —r N %
I'k\\w. ..-*“!J/{f N h"x
. 14.6% —
\. %
— Internal aluminum
temperature
Frame U-Value VAN
1.73 w/mzl( —1 16.5% |
5&“\.\% j,fj
Legend o
-18.00 -15350 -BJo0 -380 100 530 1050 lﬁi:l 2000 C
Comparative research- Winter
p I:I':I:'I'"I'IT{‘{":I'IJ:I'{ AUS
Facade system analysis 4 ’ By e
- SLSTRINFRBILITY




Triple Vacuum SN 70/37 + shading — Temperature distribution — NFRC Summer

Vertical Sill

Outside Temp — 32%%

Solar Radiation
783 W/m?

Frame U-Value
1.73 w/m3K

Room Temp — 24

Comparative research- Summer
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General Data

SINGLE SKIN D5MV
SINGLE SKIN IDGU SN 70/37 SN 70/37 CCF Vacuum

DGU SN 60/28 +Shading Shading SN 70737

Systems Analysis

SINGLE SKIN Single Skin DSNV SN 70/37 CCF DGU Triple Vacuum
DGU SN 70/37 DGU SN 70/37 +Shading SN 70/37 S\ WVEY

+Shading

Comparison

Comparative research
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Triple Vacuum SN 70/37 + shading — Thermal Comfort in Maximum conditions

Thermal Comfort

24°C

27.5°C

(By Simulation)

Comparative research

Dry-bulb Temperature [*C]

0.1 m/s
i T * =" ﬂ-
50% |
g *
1.1 met | | e
(Sedentary work) : " 10 12 14
L - - = = 2 —
0.5 clo
(Summer work clothing) PMV — 0'03

PPD = 5%

30
25
—
20 o
2
o
o
15 @
=
=
£
=0
10 T
5
0
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Complete Comparison

U-Value

Comparative research

2.5

faud

1.

L

=

0.

Ln

=

> TRIPLE VACUUM SKIN
U-Value 0.625

System / U-Value

DGU sn70/37 DGU snx60/28 DGU sn70/37 inner TDGU sn70/37 inner CCF DGU sn70/37 CCFVACUUM SKIN  TRIPLE VACUUM DSNV Double Screen
shade shade no tracing with tracing sn70/37 with tracing  SKIN sn70/37 Natural Ventilated
ALC900 ALCIS900+ ALC9900TRIPLE  sn70/37 with tracing
summer ALC10000

Facade system analysis
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Complete Comparison

DSNV
U _Va I u e CCF V;F:ZISII:JEI’M TRIPLE TRIPLE Double
Center of glazing data DGU TDGU CCF DGU | VACUUM SKIN VACUUM | VACUUM | Screen
DGU DGU sn70/37 5r.|70/37 5n?l}1/37 SKIN sn70/37 SKIN SKIN Matural
sn70/37 | snx60/28 | inner inner with sn70/37 ALCO900 sn70/37 | sn70/37 |Ventilated
chade shade no | tracing with TRIPLE - ALC9900 | ALC9900 | sn70/37
tracing | ALC9900 | tracing TRIPLE TRIPLE with
retracted . :
ALC9900+ <hades summer | winter tracing
ALC10000
Open  .—. 1.399 1.408 1.251 0.95 0.88 0.48 0.459 0.437 0.44 0.881
g
450 ; - - 1.217 0.929 0.856 0.474 - 0.432 0.432 0.856
-
Closed - - 1.197 0.913 0.829 0.465 - 0.427 0.41 0.829

Comparative research
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Complete Comparison

SHGC

Solar Heat
Gain Coefficient

Center of glazing data

Open

450

NN ) ) ) ) )

Closed

Comparative research

DSNV

TRIPLE Double

VACUUM
SKIN
sn70/37
ALC9900
TRIPLE -
retracted
shades

TRIPLE TRIPLE
VACUUM | VACUUM | Screen
SKIN SKIN VEWITE]
sn70/37 | sn70/37 |Ventilated
ALC9900 | ALC9900 | sn70/37
TRIPLE TRIPLE with
summer | winter tracing
ALC10000

CCF
CCF DGU | VACUUM
sn70/37 SKIN
with sn70/37
tracing with
ALC9900 | tracing
ALC9900+

TDGU
sn70/37
inner
shade no
tracing

DGU
sn70/37
inner

shade

DGU
snx60/28

DGU

sn70/37

0.342 0.263 0.48 0.315 0.298 0.255 0.274 0.259 0.267 0.298
- - 0.386 0.296 0.156 0.088 - 0.105 0.225 0.156
- - 0.377 0.287 0.136 0.066 - 0.06 0.172 0.136
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Complete Comparison

DSNV

LT ccr | TP | rppie | TRIPLE | Double
Light DGU TDGU CCF DGU | VACUUM SKIN VACUUM | VACUUM | Screen
. 70/37 70/37 SKIN SKIN SKIN Natural
Transmittance DGU DGU sn70/37 er| / = ./ W VVEY a'ura
| sn70/37 | snx60/28 | inner inner with sn70/37 ALCIS0G sn70/37 | sn70/37 |Ventilated
Center of glazing data chade | SNadeno | tracing with TRIPLE . | ALC9900 | ALCI900 sn70/37
tracing | ALC9900 | tracing TRIPLE TRIPLE with
retracted . .
ALC9900+ <hades summer | winter tracing
ALC10000
Open  .— 0.687 0.6 0.564 0.52 0.495 0.5 0.559 0.509 0.515 0.495
/’
450 ; - - 0.067 0.063 0.058 0.059 - 0.11 0.15 0.058
-
Closed - - 0 0 0 0 = 0 0 0

Comparative research e Yoo mee
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Complete Comparison

SC o TRIPLE

Shadi TDGU | CCFDGU | VACUUM Lol s
acs g sn70/37 | sn70/37 SKIN il
Coefficient DGU DGU S YTEY . . N YEY

: inner with sn70/37
T et sn70/37 | snx60/28 | inner S with ALC9900
shade . . TRIPLE -
tracing | ALC9900 | tracing S
ALC9900+
shades
Open  .— 0.393 0.302 0.469 0.362 0.342 0.294 0.315
/‘
45° 5: - - 0.443 0.341 0.179 0.101 -
4
Closed - - 0.433 0.33 0.156 0.076 -

Comparative research

TRIPLE
VACUUM | VACUUM
SKIN
sn70/37
ALC9900 | ALC9900

TRIPLE
summer

0.298

0.121

0.069

TRIPLE

TRIPLE
winter

DSNV
Double
Screen
Natural

sn70/37 |Ventilated

sn70/37
with
tracing

ALC10000

0.307

0.259

0.198

0.18

0.342

0.157
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Complete Comparison

HVAC peak Energy consumption

All Facades

Z :@]

||
VN

N\ AN/

I'f _ ||
'?__/' \J

South Facade

West Facade

North Facade

East Facade

Comparative research

350

300

250

200

150

100

5

=

=

System / Energy Saving (w/m?)

DGU sn70/37 DGU snx60/28 DGU sn70/37 inner TDGU sn70/37  CCF DGU sn70/37 CCF VACUUM SKIN TRIPLE VACUUM

Facade system analysis

DSNY Double

shade inner shade no with tracing sn70/37 with SKIN sn70/37 Sereen Matural
tracing ALCIS00 tracing ALC9900TRIPLE Ventilated sn70/37
ALC9900+ sUmmer with tracing
ALC10000
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Complete Comparison

Shade Tempe ratu re > DGU sn70/37 inner shade

Average of 43.90°C
System / Shade Temperature (°c)
120
—
—
100
— Open
—
—— a0
. 60
s
A0
Closed 20
0
DGU sn70/37 inner shade  TDGU sn70/37 inner CCF DGU sn70/37 with CCF VACUUM SKIN TRIPLE VACUUM SKIN DSNV Double Screen
shade no tracing tracing sn70/3 7 with tracing sn70/37 Matural Ventilated
ALCS900 ALCI900+ ALCY900TRIPLE summer sn 70/37 with tracing
. ALC10000
Comparative research - SUMMER
N2 X' 00 AUS
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Complete Comparison

Inner Glass Temperature
All Facades

System / Inner Glass Temperature ("c)

45
40
35
30
25
> 20
[ | South Facade
\:/ 15
/2
I. | West Facade "
N
/- .
j | North Facade .
- 0
' EE]St FE]CE]C'E DGU sn70/37 DGU snx60/28 DGU sn70/37 inner TDGU sn70/37  CCF DGU sn70/37 CCF VACUUM SKIN TRIPLE VACUUM DSNV Double
shade inner shade no with tracing sn70/3 7 with SKIN sn70/37 Screen Natural
tracing ALCS900 tracing ALCSS00TRIPLE Ventilated sn70/37
ALCI900+ U Tmer with tracing
- ALC10000
Comparative research - SUMMER
{ é NN 200N AUS
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Complete Comparison

Inner Glass Tem perature \ Excluding DSNV
All Facades

System / Inner Glass Temperature (°c)
31

30
29

2

(s

— 27
i | South Facade
Y/ 26
)
I. | West Facade
'\\ f; 25
/A
l, | North Facade 24
N
N
|j$] East Facade 2
\ _/’ DGU sn70/37 DGU snx60/28 DGU sn70/37 inner TDGU sn70/37 inner CCF DGU sn70/37 CCF VACUUM SKIN  TRIPLE VACULIM SKIN
o shade shade no tracing with tracing sn70/37 with tracing sn70/37
ALC9900 ALCS900+ ALCSS00TRIPLE
Comparative research - SUMMER ummer
p i/ ‘ NI Y00, AUS
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Complete Comparison

Aluminum Temperature

Comparative research - SUMMER

45

35

30

25

20

15

10

> DGU sn70/37 / DGU snx60/28
28.5°C

System / Aluminum Temperature (°c)

7777

DGU sn70/37 DGU snx60/28 DGU sn70/37 inner TDGU sn70/37 CCF DGU sn70/37 CCF VACUUM SKIN TRIPLE VACUUM DSNV Double

shade inner shade no with tracing sn70/3 7 with SKIN sn70/37 Screen Natural
tracing ALCO900 tracing ALCO900TRIPLE Ventilated sn70/37
ALCI900+ summer with tracing
ALC10000

N2 XI00K AUS

Facade system analysis
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