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DAYLIGHTING SYSTEM

relevant — and conflicting — criteria:

ii.

iii.

iv.

amount of daylight
guide daylight into the depth of the building

daylight distribution
properly distribute daylight throughout
the adjacent rooms

thermal properties
shade solar heat in summer,
provide solar gains in winter

glare protection
provide visual comfort

view to the outside
allow a good contact to the outside
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Bartenbach

DAYLIGHTING SYSTEM L'chtLabor

patented daylighting system “Daytec lamella”:

* highly specular material
* concave shape
 2types
— non-perforated
— 50% elliptically perforated with film
applied on back side
* side-mounted
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DAYLIGHTING SYSTEM Bartenbach
C apor

daylighting system “Daytec lamella”
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DAYLIGHTING SYSTEM E%ﬁte L“abbaocrh

thermal characterization

full angular dependent SHGCs from:

* SHGC measurement of selected angles

* simulation/measurement of direct-
hemispherical transmission

* inter- and extrapolation for remaining
angels based on transmission

— 1.0

tilt angle 0° tilt angle 45° tilt angle 90° — 09

— 0.8
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SHGC

— 0.4
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angular dependent solar heat gain coefficients for perforated Daytec lamella o
inside a casement window

— 0.0
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DAYLIGHTING SYSTEM Carianbach

lighting characterization

genBSDF
(tensor tree BSDF)

BSDF of overall system from:
1. simulation of system BSDF
with genBSDF

highly specular aluminum,
perforated, applied film

l apply material BSDF to geometry

genBSDF (Klems basis)
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DAYLIGHTING SYSTEM Carianbach

lighting characterization WINDOW?

D #: 116 Name: |P01_DaytecPERF_00deg .
BSDF Of Overa" S Stem from, # Layers: |5 j‘ Ti|  90” IG Height{1000.00 mm
y ) A Y <] G wdh[100000 mm !

1 2 3 4 &

Cornment: |F'D1 perforated D aptec lamella in casement windaw

Overall thickness: |131.266 mm Mode: |# [ Model Deflection

D MHame Mode| Thick |Flipl Tsol | Rsoll | Bsol2 | Twiz | Bwisl | Rvis2
o o . - Glazs 1 »» 11527 ExtraCleard.gre # 77 [O|oszr 0076 0079 0893 0083 0083
2. combination with casement Gapt 1 A 150 0
. . < Shade 2 #» 20037 FlueglamPERF_00deg |
window in WINDOW?7 G2 w1 A e O
- Glass 3 »» 11686 CG_Premiumb.gre # 58 [M|0561 0272 0326 0863 0067 0.049
Gap 3 »» 9 Ajr [10%) # Argon (30%) t 180 [
- Glazs 4 #» 11524 EstraCleard.gre # 38 [Jjos70 0079 0079 0904 0084 0024
Klems patch 22 (=20°) Klems patch 64 (=40°) Klems patch 130 (=70°)
| : —60.0
- 19.661
— 4.6656
— 0.6144
- 0.0192
BSDF front transmission discretized in Klems patches for perforated
Daytec lamella at 0° tilt angle for varying incident directions 00
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CONTROL STRATEGY Carianbach

approach

use a single sensor on the roof to
control the daylighting system and
the artificial lighting and account for
the thermal behavior of the building

* daylight sensor

\\ g artificial light

== i
s |
|

daylighting ), d
system |

BMS/HVAC
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CONTROL STRATEGY Carianbach

approach

system setting_; daylighting daylight
(tilt angles) system coefficients l

daylight sensor

E, on facade from
sun / sky / ground; workplane illuminance
color temperature \L \L from daylight

<«<»

heating / cooling period dimming level;

l color temperature

BMS/HVAC
artificial light
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CONTROL STRATEGY Carianbach

simulation
adapted daylight coefficient approach

for each system position (tilt angle):
— 1 DC for sky (upper quarter-sphere)
— 1 DC for ground (lower quarter-sphere)
— 1387 DCs for sun (facade-based
Cartesian grid 5°/5°)

- 3-phase-DC method

e Klems BSDF for daylighting system
e Reinhart sky subdivision (2305)
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MONITORING E?:Ihtte L“abbacfrh
monitored values

light

* |uminances

* illuminances

e color temperature
e spectrum

thermal
* temperatures
* humidity

* wind speed
* heating / cooling loads
 U-value

 SHGC
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Bartenbach

MONITORING L'chtLabor

illuminances
e from luxmeter
* from HDR (diffuse reference surfaces = E = L*1t/p)

luminances
 from HDR (pcomb, pvalue, total and psign are your friends =) )

Aug 13, 2013 / DGM 12th International Radiance Workshop



MONITORING Saranosch
example: july 26, 2013, 13:00 (all system parts closed)

measured illuminance on workplane: 238 Ix (sensor); 235 Ix / 209 Ix (HDR)
measured illuminance in depth of room: 91 Ix (sensor)
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CURRENT AND FUTURE WORK L'chtLabor

bug fixing
* under-estimation of illuminances
— daylight sensor = vertical illuminance on facade?
— vertical illuminance on fagcade = interior illuminances?

2013/07/26
300

250

200

150

illuminance [Ix]

100

50

0
26.07.201307:12 26.07.201309:36 26.07.201312:00 26.07.2013 14:24 26.07.2013 16:48 26.07.201319:12

——E_h workplane, measured E_h depth of room, measured

——E_h workplane, predicted ——E_h depth of room, predicted

further work

* monitoring & evaluation
e generalization possibilities to arbitrary rooms (without Radiance simulation)?
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questions?

— 0.6144

- 0.0192

— 0.0

contact: david.geisler-moroder@bartenbach.com
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