Spatial Daylight Autonomy Study

Premise

SR has run to @ problem withthe current LEED VA  when it comes to schieving daylihting o for mid-rise bulldings inthe Pacific Northwest, The igher insitude astructure s on the globe, the
Tess ptentilsuright will reach it It e to cellatehow much sunkght enters  space we partnered with SRG to create a ool o help determine how much usabl deylighting enters space. From
this tool we want tocollot dta from diferent etitudes toshow discrepancies in the possible dayl s i ans. snd then frely oganice this data n 8 meaningful way tht van b
used inhtin design phases offuture SR projects.

Standard Daylight Autonomy
Stendard daylight autanomy is & measurement of determining f  space is sutable for human occupancy aver an extended period of time. The hope is that i a space is well it then it provides o healthi-

erexgerienceforthe human ocoupsnts wha use the area for extended perods oftme. s typicall used for varking incfce settings, bevause ndivicuals re usualy stationed in  single plage for &n
evtened perind of time. stendard deylght automomy is calclsted by messuring thepercentage of oo area that s workle lighting durin fity percentof the work day.

Geometry

For the simulations, we first started with the analysis of a baseline geametry. and from that paint we changed parameters as required to fulfl the requirements for desired daylighting analysis. The
Grasshopper script was designed by the team in order to maintain certain canstants in glazing in order to maintain a likely building typolagy that fits into SRBs ideclugy. The baseline parameters of the
geametry are as follows.

Floor to celing bay height - 15 feet
Bay depth - 40 fect

Bay width - 60 fect

Window spacing - 10 feet

Sill height - 42 inches

Window height from ceiing - B inches

Glazing percentage - 30 percent

Window transmittance - B3 percent

Orientation - East

Allwall, floor, and wall thickness are set to & inches

Theough the various plugins we re able to gather westher data, a5 wel as calculste deylighting that can enter inta the spece, which can be interpreted by the program in order to see which areas fit
within the required range to achieve spatial daylight autonomy.

Al aspects above can be changed through the workflow put together by our team in Rhino. Warking in this way will take away some known factors. such as shade cast by surrounding buildings. and
‘ather outside factors shauld be considered when using this toal.
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LEED Daylighting Credits
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workflow

Spatial daylight autonomy is the percentage of floor area that has workable lighting during
ity percent of the work day.

LEED VAI

Option |- Simulste Spatial Daylght Autonomy;: Using computer simulations show that spatial
daylight autonomy can be achieved with between 300 luxand 1000 lux for 3 a.m. and 3 p.m
50A of 55% of the Hoorspace - 7 points

DA of 75% of the floorspace - 3 points

Option 2- Simulation: lluminance Calculations through computer modeling that iluminance
levels will be between 300 lux and 3,000 lux for 8 am. and 3 pm.

75% iluminance - | point

0%illominance - 2 prints

Option 3 Ifthe building i already completed., the ighting can be caleulated using special-
ized equipment, Equipment measurement should all between 300 luc and 3,000 .
75% of the area achieves illuminance - 2 points

90% of the area achieves illuminance - 3 points

In arder to achieve daylighting credits from LEED it is important ta note that either manual
or automatic shading devices are required in order to contral the amount of glare entering
into the building. This aspect of the process is not shown within our model, but without this,
the building will naw fulfll the requirements.

Proce

Building Layout Based on sDA Bay Dimensions

Using the completed Grasshapper workflaw we were able to determine the boy sizes that
would qualify for reaching bath the 55% and 75% of flaor space that would obtain spatial
daylight nour Data was callected for i

floor to ceiling heights. and a change in the sill height in order to how it would affect the
overall bay depth. With these bay depths. a rough shape of & building can be put together
that fulflls the requirements for full paint in spatial daylight autonomy. Spaces that are on
the north side of the bulding that da not meet the minimum requirements for spatial
daylight autanamy can be used for areas not oczupied by peaple.

The grapics shawn show the location, parameters, and the percentage of space within the
B0 foot by BO foot black that fulfills the requirements of spatial daylight autonamy.

Additinallnf

There was an attempt to find a tool that we could compair ours to in order to find the
accuracy. It was through compairing our work vith that of Cave Tl that we found out our
numbers where far from what they were suppust to be, however knuwing this we were
able to fix the issues with our model and create one that is much closer ta that of which it
should be.

Wi closer toth resuls of Cov.Toolaur simulations were comming p o from the
simultions e compired it seemed that the esults were not of by a common percent-
age. but rather they were of by s canstant nteger offi.
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