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sseecckss  |Ntroduction
EC Zone Atlas Tool

Zone Atlas tool is developed based on series of pre-simulated annual daylight analysis of Electrochromic glazing.
Simulations was done by John Mardaljevic using

Models

In 4 longitudes ( , , , )

7 orientations ( NE, E, SE, S, SW, W, )
different control strategies

Main objective:
Impact of electrochromic glazing and zoning on daylight performance.
Exploring different control strategies and its impact on daylight performance.

e

SAINT-GOBAIN












SageGlass’ EC Zonlng
EC Zone Atlas Tool

4

Intelligent glare control
Maximize daylight admission
Improve color rendering
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seecee  =C Z0ONING Benefit
EC Zone Atlas Tool
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seecie OlNQGle-zone Vs. Multi-zone EC

Single-zone Vs. Multi-zone Configuration
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seecess  INPUt Parameter
Model Types

30 ft. x 15 ft. depth
9 ft. ceiling

4 ft. Window Height
1Zone

30 ft. x 30 ft. depth
12ft ceiling

6.5 ft. Window Height
2 Zones
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30 ft. x 15 ft. depth
9 ft. ceiling

4 ft. Window Height
2 Zones

30 ft. x 30 ft. depth
12ft ceiling

6.5 ft. Window Height
3 Zones
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seecess  INPUt Parameter
Model Types

30 ft. x 30 ft. depth
12 ft. ceiling
Full-height Window
3 Zones

30 ft. x 30 ft. depth
12ft ceiling

6.5 ft. Window Heigh
2 Zones

30 ft. x 30 ft. depth
12 ft. ceiling
Full-height Window
4 Zones

30 ft. x 30 ft. depth
12ft ceiling

6.5 ft. Window Height
3 Zones
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Input Parameter
Model Location and Orientation

SAINT-GOBAIN



seecess  INPUt Parameter
Control Strategy

Control Strategies:

1000 lux over 50%, 60%, 70%, 80%, 90%, 100%
2000 lux over 50%, 60%, 70%, 80%, 90%, 100%
3000 lux over 50%, 60%, 70%, 80%, 90%, 100%
4000 lux over 50%, 60%, 70%, 80%, 90%, 100%

Tinting Order:

Tinting bottom upward
Tinting top downward

Solar Control:
SHGC control strategy
where the bottom zone will be tinted to 6%T if at least one other zone is in
the clear state during the “cooling days”. (March 1st to October 31st)
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More than 18000 scenarios
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seecess  OUtput Parameter
Tint Pattern
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seecess  OUtput Parameter
EC Zone Atlas Tool

% Area of workplane where illuminance < 300Lux
Under-lit

% Area of workplane where 300< illuminance >1000 Lux

Useful Daylight

% Area of workplane where illuminance > 1000 Lux
Over-lit

% Area of workplane where illuminance > 5000 Lux

Over-lit

% Area of workplane where illuminance < 300

4 5 [] T ] 5
% Area of workplane where illuminance > 5000

Yol
50

40
30
20

Yol

Yo

%Yol
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seecis Zone Atlas Performance Data

Number of hours- llluminance

N of hrs. that illuminance < 300Lux
Under-lit

N of hrs. that 300< illuminance >1000 Lux

Useful Daylight

N of hrs. that illuminance > 1000 Lux
Over-lit

N of hrs. that illuminance > 5000 Lux .
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ssecss Zone Atlas Performance Data

Color Rendering

Mbes whare 160 cortrbuton = 0,80

%= Area of workplane where 160 contribution = 0.80

Mhrs
20 100

80

60

40

20

% Area of workplane where T60 contribution> 0.8 # of hours T60 contribution> 0.8
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% of Area
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EC Zone Atlas

Performance Data
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SageGlass EC Zone AtIaS

Performance Data

Number of Hours

+
Shown in schedule]:: :
I Shown in floor plan

# of data points = # of time-step

35040 data points

Every 15 minutes

[ | # of data points = # of sensors

1521 data points

Tz s 4 5 & 7 8 3 W n u

2] 60
| .. T 40 S “
f 20 i
- ol 0
_nm(ﬂlk

SAINT-GOBAIN
20



ssseciess  Performance Data

% of area that meets the

Performance Data condition

for more than 50% of Daylight
hours

Avoa weighted SHG Coeficiont

% of Area

Shown in schedule}:

-
g

Num Hours
Show r plan

# of data points = # of time-step

35040 data points

Every 15 minutes

# of data

1521

of sensors

oints
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SageGlass ZOne At|aS
Performance Data
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Data Mining
EC Zone Atlas Tool
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Data Mining

EC Zone Atlas Tool

,,——”"—— Daylight Autonomy
Calculation pgm

Writing data
into CSV.
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SageGlass

EC Zone Atlas

Data
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Data Analysis

SageGlass’

EC Zone Atlas Tool
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SageGlass’

Model

Attributes

Model - A1
QOrientation : 0
Target Lux : 2000
% Area : 60
Tinting Order - zno-
Solar Control - sc0
E <300 Lux -0
300:89.7222
E>1000 Lux: 0

E >5000 Lux : 0
Falar Bandaring « 400

Tool Development
EC Zone Atlas Tool

Orientation Target Lux % Area Tinting Order Solar Control
4,000 100 ~
300+
3,500 .
250+ / ’ 90
3,000
200 50
1504 500 =
70+
100 2,000, x
50| 1,500 504
1,000 504

mod-2-01 ID00USA_FL_ Wiari
F 1NN » 2000 U over 6% of s ares, THEN PIEgrosave it aopike bty 1 [SC0)

E <300 Lux 300<E <1000 Lux E>1000 Lux E 5000 Lux Color Rende:
100 100

2 i %
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SageGlass

Tool Development

EC

Zone Atlas Tool

Model Orientation Target Lux % Area Tinting Order Solar Control

Al 4+ 4 = Eeeay =

AZ 0 =3

D2

D1

500+

c2

c1

82 st

B1 +-
Model Orientation Target Lux % Area Tinting Order Solar Control E <300 Lux 300<E <1000 Lux E >1000 Lux
Al 0 1000 80 zZno- sco 36.8056 39.0278 5.5556
Al 45 1000 50 zno- sco 14.1667 63.75 102778
Al 90 1000 50 Zno- sc0 1.3889 82.9167 10.2778
Al 135 1000 50 Zne- sc0 ] 84.5833 10.5556
Al 225 1000 50 no- sc0 ] 84.5833 10.4167

E >5000 Lux

0

o B e e

300<E <1000 Lux
100

0

E >1000 Lux

Color Rendering Rating

o
0
100
100
100

(=l W= = e |

scid
2358
2359
2360
2361
2362

E =5000 Lux Color Rendering
44 o
A 7/
/4 a T 7
4 7
Va
L Y 7,
,/ e
/ & /‘/
v
| 2 / s
Y
"~ 14 e
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SageGlass’

Model Comparison

EC Zone Atlas Tool

Maodel Orientation Target Lux
Ad —— 560 4,000
A2 3.500
D27 3,000
D1+

2,500
C2
o1 000
B2+ 7
B1-
Model Orientation Target Lux
3004 009
] 250 ] 3,500 1
D27 2004 3.000 4
. 2,500
c2 1504 +
c14 100 2,000 +
B2 50 1__50E
B1- 0- 1,008=—

Model Orientation Target Lux

Ad 300 4 4,000
T 3.500
AN N
200N\ 3,000
NN ™
150 \\\\ 2,500 -
NUL RN

1004 . 02,000

— >, —
50 4 T =1, b

0 1,005

9 ft. ceiling
1Zone
% Area Tinting Order Solar Control
10 Zher Sef—
0
80+
ztd-

704

60+

50 - zZbu- BE.

1 U% Area Tinting Order Solar Control

04

80
ztd-

704
60
50- zbu-- 52 -

% Area Tinting Order Solar Control

ZN0- scl
ztd-

50 - zhu- 5€;

30 ft. x 15 ft. depth

4 ft. Window Height

E <300 Lux

300<E <1000 Lux
10

80+

60

30 ft. x 15 ft. depth
9 ft. ceiling

4 ft. Window Height
2 Zones

E =1000 Lux

304

204

E =5000 Lux

a4

Color Rendering
10

7 / 20|
0 ————"______-_n__
E =300 Lux 300<E <1000 Lux E =1000 Lux E =5000 Lux Color Rendering
— 100 - 44 0
304
20+ 30+ 30+
3
40 60 20 60+
2
60+ 40+ 40+
\ 104 .
B 20+ 20+
10! = it — £ ful 0
E <300 Lux 300<E <1000 Lux E =1000 Lux E =5000 Lux Color Rendering
0 100 4 100 5
30
80+ /B0 4
34
50 20 / 60
. 24 /
y  w]
i / 20
£ e — ____;\__




SageGlass’

Model
1

Model Comparison
EC Zone Atlas Tool

Orientation

300,

Target Lux
0+

2

3,500
3.000

Orientation

3004
2504
200+
150
100

504

% Area

% Area

30 ft. x 30 ft. depth

6.5 ft. Window Height

2 Zones

30 ft. x 30 ft. depth
12ft ceiling

6.5 ft. Window Height
3 Zones

Tinting Order Solar Control E =300 Lux 300=E <1000 Lux E =1000 Lux E =5000 Lux Color Rendering
Zno- — sel - - 100 P 00
304
20 80+
3 -
40 60 20+ 60+
ztd- 2
40
i 20
zbu- &, o ——— 1|
Tinting Order Solar Control E =300 Lux 300<E <1000 Lux E =1000 Lux E =5000 Lux Color Rendering
ZNno- - sc0 — 0 100 P 100 -
30
20 80+ 80
3
40 60 20 60
ztd- 2
60 40+ 404
10
: 1 20
zbu- se 100 - 0 - ol ——— 5]
ZNo- SCU U9 TUU A 44 10U 5
30
20 80+ 80+
3 -
40 60 20+ 60+
ztd- 2
60 40 1 404
10 4
80+ 201 20+
zbu- sC e o G &




SageGlass’

Model Comparison

EC Zone Atlas Tool

Orientation

Model Orientation
b 300+
A2
250+
D2+
200
D14
b 150 |
ch 100 1
B2 504
B1- 0-

Target Lux

]

3.500
3,000 -]

4’0Tnadg_et Lux

3.500
3.000
2.500
2.000

LsuEz
1.00

% Area

60+
50 -

% Area

10

80+

70+

60+

50 -

12 ft. ceiling
Full-height window
3 Zones
Tinting Order Solar Control
ZNo-— scl
ztd-
zZbu- e
Tinting Order Solar Control
ZN0-— sc0
ztd-
7bu- se -
Tinting Order Solar Control
ZNo- sclh 4
ztd-
Zbu- 20l

30 ft. x 30 ft. depth

E :SEIJ Lux 3[!\1)5!6 ‘K_IOEIIJ Lux
20 4 80
60
| 40 .|
- 20 T
_:1;]_0 ~ o~ )
E =Mi0 Lux 3U4JEE <_I 000 Lux
20 80
40 60+
60 40 1
2 A
_1[! o-
E ﬁMEux SEIfIEE ‘K_I 000 Lux
20+ 80
- 60 |
60 1 404
80+ 20
100 - 0-

30 ft. x 30 ft. depth
12 ft. ceiling
Full-height Window
4 Zones

E =1000 Lux E =5000 Lux Color Rendering
44 100
30+
a0
3 -
20+ 04
24
40
104
i 20
ul 0
E =1000 Lux E =5000 Lux Color Rendering
44 00
304
80
34
204 60
2 -
40
10 4
i 20
Ll L
E #1000 Lux E =5000 Lux Color Rendering
44 100
30+
a0
34
20+ 0+
2 -
40
104
i 20
0 B 0- \




SageGlass’

Model Comparison i,

EC Zone Atlas Tool

Orientation

A1M0del Orientation
300+

A2 250 -|

DE 4

oh 200

2 150 4

c1d 100|

B2+ 50+

B1- 0-
Model Orientation

Al

Az -

DEH

Dl 4~

cz{ =

C14

B2

B1 -

Target Lux

3,500
3,000

% Area

% Area

12ft ceiling

30 ft. x 30 ft. depth

6.5 ft. Window Height

2Zones N Tores
Tinting Order Solar Control E <300 Lux 300=E <1000 Lux E =1000 Lux E 3000 Lux Color Rendering
Zno- sc0 B 100 4 B
30
20 4 80 80
3 -
40 60 20 60
ztd- 24
40
1 -
T 20
o~
Zbu- B b G -
Tinting Order Solar Control E =300 Lux 300<E <1000 Lux E =1000 Lux E =5000 Lux Color Rendering
ZNo- sc0 A 100 44 04
30+
20 4 80 80
3 -
40 - &0 - 204 50
ztd- 2
60 40 404
////
80 20 iy ~ 20
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zbu- se2 100 - 0- gt
Tinting Order Solar Control E <300 Lux 300<E <1000 Lux E =1000 Lux E =5000 Lux Color Rendering
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SageGlass FUtU re Work
EC Zone Atlas Tool

Expanding pre-simulated data including:

Performance data on clear glass for each model type
Performance data on single zone EC for model type B, Cand D

Weather sky condition
Additional locations
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