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Art Conservation 

Basis of analysis: oil paintings with 200 lux sensitivity. 
 
 
Typically, we would design for cumulative annual exposure (lux-hrs/yr). 
 
    200 lux x 3000 hours = 600,000 lux-hrs  
 
    300 lux x 2000 hours = 600,000 lux-hrs  
 
 
 
Client’s museography team requested that exposure be represented as average 
annual illuminance. 
 
    This both simplified and complicated the analysis. 
    Depending on the museum’s open hours, the average illuminances 
    can change significantly. 
 
       Original assumption museum open 9a-6p 4 days/wk, 9a-10p 2 days/wk 
 ~ 3250 hours annually 
 
       2 months ago, told open ‘10a-10p’ 
 ~ 4400 hours annually 
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Apertures Under Study 
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Master Glazing Schedule 
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Aperture Shading Schedules 
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Mashrabiya Shading Impact 
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Dome Shading Impact 
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Dome Shading Impact - View Setup w/ Rhino + Grasshopper 
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Dome Shading Impact - View Setup w/ Rhino + Grasshopper 
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Calculation Process 

Apertures that potentially contribute to a Gallery’s annual illuminance were 
identified. 
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Apertures that potentially contribute to a Gallery’s annual illuminance were 
identified. 
 
Daylight coefficients for each aperture were calculated for each surface under 
study (4 walls + floor). 
 
For each aperture, two sets of daylight coefficients were calculated: 
- Unshaded condition, clear glazing (radiance glass material) 
- Sun blocking shade, diffuse transmission (radiance trans material) 

 
 

For example, Gallery 13: 
- 8 studied apertures 
- 2 glazing conditions 
- 5 surfaces 

 
- 80 simulations per Gallery!! 

 
 

Calculation Process 
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Gallery Groupings 
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Typical DC Script 
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Data Management 

Edit Aperture ID Aperture Specs Referenced from Master File 

Aperture Schade Schedule Loaded 
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Annual Average Illuminance Analysis – ‘MAX’ Lux Scene 

Gallery 13 – North Wall Gallery 13 – East Wall 

Gallery 13 – Floor (+1 m) 

Gallery 13 – South Wall Gallery 13 – West Wall 
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Annual Average Illuminance Analysis – ‘MAX’ Lux Scene 
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Instantaneous Illuminance Analysis 

Typ Day: Min Month Typ Day: Max Month 
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Gallery 13 – North Wall Gallery 13 – East Wall 

Gallery 13 – Floor (+1 m) 

Gallery 13 – South Wall Gallery 13 – West Wall 

Annual Average Illuminance Analysis – ‘MID’ Lux Scene 
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Annual Average Illuminance Analysis – ‘MIN’ Lux Scene 

Gallery 13 – North Wall Gallery 13 – East Wall 

Gallery 13 – Floor (+1 m) 

Gallery 13 – South Wall Gallery 13 – West Wall 
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3-Phase method would have reduced calculation time. 
 
Finer sky patch subdivision likely reduces error at shade transitions 
 
Scripts are your friend (and sometimes enemy) 
 
Excel macros streamline repeatable tasks and reduce user error 
 
Need a better database tool, Excel has limitations for large data sets. 
 
Grasshopper to parse model information for views/calc points 
 
 

Lessons Learned 
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T h a n k  Y o u ,  Q u e s t i o n s ?  
 
 


