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Goals of Lighting Design? 



The beautiful light. 



The green light. 



The best functional light. 



Goals of Lighting Design 

1.  Beautiful built environments 
2.  Energy efficient design 
3.  Functional lighting 

4.  Promote human health? 

Integration of daylight 



Is This Realistic? 

1.  What we know 
2.  What we don’t know 
3.  We might know 
4.  What we “know” 

 



What We Know 



Example 

WK: Daylight views help hospital patients recover ~25% faster 
 
DN: visual connection, access to full spectrum light, quantity 
of light, dynamic white? 
 
MK: Daylight access helps patients sleep better 

 

 



Example 2 

MK: Exposure to light at night has been linked to several 
types of cancer (breast, prostate), diabetes, heart disease, and 
obesity 
 
DN: too much! 

http://www.health.harvard.edu/staying-healthy/blue-light-has-a-dark-side 
 

 



What We “Know” 

http://www.cell.com/current-biology/abstract/S0960-9822%2813%2900764-1 



With Chromaticity Control.. 



Research Needs More Applied Projects  

Interview by Tom Avril 
Published: July 24, 2012 



Lighting & Health 
A longitudinal Study (2007) 



Background 

Photopic + Scotopic 
eye sensitivity curves 
 
 
 
 
Photopic + Biological 
eye sensitivity curves 



Linking luminous conditions to health, well-being and performance (Boyce et al, 2006) 

Linked Mechanisms 



•  Examine the impact of lighting on productivity, 
wellbeing and other measures of organisational 
effectiveness 

•  Determine the impact of “blue-white” light as a means 
of enhancing performance and wellbeing 

•  Investigate whether the positive effects of lighting can 
be realised in a “real” world field setting. 

Aims 



Lighting System 

The illuminance was set to 
300lux, which was achieved 
using 50% uplight and 
50% downlight. 



Daylight + 3000K 4000K 

4000K + 17000K 17000K 

Lighting Conditions 



Lamp Rotation 
One lamp was changed every six weeks, resulting in 
eight lighting changes throughout the duration of the 
research. 



Key outcome variables 



Significant findings 

•  The “blue-white” light did have an impact on productivity, 
wellbeing, and the other measures of organisational 
effectiveness. 

•  Lighting experience ó Job Motivation ó Job Attitude 
 ó Productivity  

•  All “blue-white” light made sleeping difficult at night 
•  (17 000K) indirect (up) lighting and warm (4000K) direct 

(down) lighting was favoured equally with the traditional 
all warm (4000K) light. 

•  Some of the indicators, however, showed slightly improved 
performance over the all 4000K lamps. 



Sustainability 
 
 

Circadian Rhythm Lighting in 
Commercial Applications 

Literature Review 2014 





Literature Review 



Summary on Review Findings 



Colour Temperature Findings 



Colour Appearance 



Light Level Findings 



“Light levels as low as 30lux at the eye for 30 
minutes is the minimum threshold for 

melatonin suppression.” 

Figueiro et al 2006 



Light Level Recommendations 



Putting this in Practice ? 



Time	
   Light Levels	
   Colour Temperature	
  

7-9am	
   300lux 	
   3000K and increase 3500K	
  

9-11am	
   Gradually increase 450 lux	
   3500- 4500K	
  

11-1pm	
   400-700 lux	
   Gradually rising to 5000K 
increasing to 5500k 	
  

1-2pm	
   Stay at 700 lux	
   Gradually rising to peak of  5500K 	
  

2-4pm	
   Gradually decreasing to 600 lux	
   Gradually decreasing to 4000K	
  

4-6pm	
   Gradually decreasing to 300 lux	
   Gradually decreasing to 3000K	
  

Design Parameters 



Proposed Zoning Concept 



Precedence References 



Dynamic White Applied Projects 



Dynamic White Applied Projects 



Dynamic White vs. ‘Tunable White’ 



Summary 



Opportunities for lighting design 

•  Create more healthy visual environments/ 
experience 

•  Work in harmony with circadian rhythm 
–  Modulate the spectrum and colour of light in symbiosis 

with the natural lighting cycle 



Opportunities for lighting design 

•  Work in contrast with circadian rhythm 
–  Create spaces where time is ‘suspended’  

•  Jet lag treatment 
•  Treatment of SAD syndrome 
•  Increased productivity (?) 
•  Night shift workers, emergency room applications 

 
•  Circadian lighting zoning 

–  Different areas in a building can be treated in 
different ways depending on applications 

–  24 hours cities 
•  Promote alertness with cooler light for on highways 
•  Promote circadian entrainment in city centres/ residential streets 



Challenges for lighting design 

•  Increasing complexity of design: 
–  Design with a new ‘time’ dimension.  
–  Dynamic lighting, more similar to theatrical 

lighting, where a ‘lighting plot’ is developed 
–  Activity based lighting 

•  Balancing relationship between directionality, 
intensities and spectral content of light over 
time 



Challenges for lighting design 

•  Circadian lighting and energy codes 
–  Perceived as more energy demanding 
–  Warm light wrongly perceived as less efficient than 

cool white because of photometric definitions 

•  Increased complexity of control systems 
–  Automatic dynamic operation versus Manual/ 

Individual preference 



Thank You! 


