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New Era of Daylight Modeling

● Advanced Climate-based simulation 
methodology

● Annual Performance Metrics

● Manufacturer Product Standards (BSDF)

● Cloud Computing



Daylight Design SUCCESS

Cunningham Group, Architect of Record: 
Studio B Architects, Design Consultant



How to Predict that Design Solutions will Work?



Spatial Daylight Autonomy sDA300/50%

Do we have 
sufficient light in 
the space? 

≥300 lux <50%
of the time

≥300 lux ≥50% 
of the time



Is there too much 
glare in this 
space? 

≥250 hours of 
direct sun
≥1000 lux

Annual Sunlight Exposure ASE1000/250hr

<250 hours of 
direct sun
≥1000 lux



Blinds 
(automated/manual)

overhang dynamic glass

diffusing glass redirect film honeycomb & dynamic

Multiple Design Options to Find Best Solution





Glare Analysis: 
Ft. Collins Administration Building, Stantec

Overhangs 

USGBC Mountain West Green Building of the Year (2018)



Tracking Winter Glare in a South Facing Office



Dynamic GlassStandard Glass

Tracking Winter Glare in a South Facing Office



Glare Management Strategies

Overhang only Overhang and Redirect 
film

Dynamic Glass Automated Shades

● Full Year Analysis

● 26 view directions 
from each grid point



Dynamic Glass Optimizes Daylight Control



Detailed Analysis
Excerpts from PAE Engineers daylight analysis 

report on an office building





Daylight Illuminance Section

Baseline Light Shelf with 
Redirecting Film

Percent of Hours Over 
the Year Blinds Deploy



From Architectural to Rigorous Daylight 
Compliance Model

All information in this slide is Proprietary to Frederick County Public Schools and included solely for the purposes of this presentation.



1. Geometry → Window groups + Illuminance Grids
2. Automatically identify blind locations 
3. Mapping window groups to illuminance grid points

All information in this slide is Proprietary to Frederick County Public Schools and included solely for the purposes of this presentation.

Decomposing Geometry 



60,000sf
81 Spaces
272 Independently controlled blind groups
60,000 illuminance sensors (1 ft spacing)

Climate Based Annual Daylight Simulation

All information in this slide is Proprietary to Frederick County Public Schools and included solely for the purposes of this presentation.



All information in this slide is Proprietary to Frederick County Public Schools and included solely for the purposes of this presentation.

Scaling with Cloud Computing

Large Models:
400,000sf
700 Spaces
2,600 Independently controlled blind groups
100,000 Grid Points illuminance sensors (2 ft 
spacing)



Full Building Compliance Summary

All information in this slide is Proprietary to Frederick County Public Schools and included solely for the purposes of this presentation.



Full Building Compliance Details Upon Demand

All information in this slide is Proprietary to Frederick County Public Schools and included solely for the purposes of this presentation.

Additional Case Studies:
Glaser, Felschow, Callori, Sheehan, “How to use LEED v4 EQ 7 successfully to 
both get more points and better daylight design outcomes”, Greenbuild 2018, 
Chicago



International Daylight Codes 

Do you think daylight should be part of building energy codes?

, QODA Consulting



● Daylight performance metrics go 

beyond window to wall ratios

● Improved codes will have both 

energy and human benefits  

● Established ways of modeling and 

predicting daylight performance

Let’s try to prevent this in the future!

Conclusions + Discussion
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