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INTRODUCTION







The circadian clock anticipates and adapts our 

physiology to the different phases of the day.

Our biological clock helps to regulate sleep

patterns, feeding behavior, hormone release,

blood pressure, and body temperature.

Endogen rythm near

to 24 h

Synchronisation

by Light





Source: the business case for green building Report, WGBC, 2013



Workplace productivity

• Daylight Impact on mood

• Impact on stress reduction

• Impact on job satisfaction

Health

• Hospitals

• Schools

• Offices

Savings / sales increase

• Reduce peak electricity lighting demands

• Lower CO2 emissions

• Increase of sales in daylit shops



DAYLIGHT HELPS STUDENTS

FOCUSINGAND LEARNING.

STUDIES SHOW STUDENTSACHIEVE 

5 14% TEST SCORES AND 20 26% 

FASTER LEARNING.

IN OFFICIES, WORKERS ARE 23% 

MORE PRODUCTIVE. STUDIES 

OBSERVE REDUCED STRESS, 

INCREASED CREATIVITY, LOWER 

ABSENTEEISM AND TURNOVER; 

RESEARCH SHOWS THAT IN 

AVEREAGE WORKERS WITH 

WINDOWS BENEFITS OF 46 MINUTES 

MORE SLEEP PER NIGHT.

IN HOSPITALS, DAYLIGHT IS A HEALING 

FACTOR AND SOURCE OF WELL-BEING; 

STUDIES SHOWS REDUCED STRAIN AND 

FATIGUE FOR STAFF AND IMPROVED 

PHYSIOLOGICAL AND PSYCHOLOGICAL 

WELL-BEING FOR PATIENTS;

PATIENT ROOM WITH IMPROVED DAYLIGHT 

REDUCED AVERAGE LENGTH OF STAY BY 

16% TO 41%. PATIENT IN UNITS WITH

SUNLIGHT PERCEIVED LESS PAIN AND THE

PAIN MEDICATION IS RECUDED BY 22%.

DAYLIGHT CONTRIBUTES TO ELEVATING THE MOOD AND HAS DIRECT IMPACT ON HEALTH AND 
PRODUCTIVITY OF BUILDING OCCUPANTS



Pacific Gas and Electric Company/Mahone1999 Skylighting and Retail Sales An 

Investigation into the Relationship Between Daylighting and Human Performance

http://www.h-m-g.com/downloads/Daylighting/retailc.pdf

AFTER THE NUMBER OF HOURS OPEN PER WEEK, THE PRESENCE OF SKYLIGHTS WAS THE BEST

PREDICTOR OF THE SALES PER STORE OF ALL THE VARIABLES THAT WE CONSIDERED. THUS, IF A 

TYPICAL NON-SKYLIT STORE WERE AVERAGING SALES OF $2/SF, THEN ITS SALES MIGHT BE 

EXPECTED TO INCREASE TO BETWEEN $2.61 AND $2.98 WITH THE ADDITION OF A SKYLIGHTING 

SYSTEM.

WHEN COMPARING ABOUT 11 STORES IN ONE DISTRCIT, THE DAYLIT STORES SOLD 28% MORE 

PRODUCT THAN THE OTHER STORES.

http://www.h-m-g.com/downloads/Daylighting/retailc.pdf




Building 2020

Source: CSTB data (France)

… but energy savings also with low consumption LED lighting



➔ Energy-efficient home consistent with well-being thanks to increased daylight (Glazings 33% of the living space vs

standard 17%)

VELUX EXPERIENCE « MAISON AIR & LUMIÈRE » (2013) – WINDOWS 33% OF THE LIVING SPACE

Primary energy consumption
(heating, hot water, lightening, 

ventilation)

of 36,1 kWh/m².y

far below the maximum 

recommended level for zero 

emission building

for single family houses
(oceanic climate)

of 60 kWh/m².y



➔ Daylight is key for well-being and lower electricity consumption for lightning

VELUX EXPERIENCE « MAISON AIR & LUMIÈRE » (2013) – WINDOWS 33% OF THE LIVING SPACE

*Glazings 33% of the living space vs 17% 

(Cardonnel Ingénierie)

The optimization of natural light in the 

house had a direct impact on electricity 

consumption for lighting:

1.7 KWh/m².year vs 3.5 KWh/m².year 

forecast by the regulatory calculation.

Natural light covered 43% of

home lighting needs versus 22% in the 

same virtual home with less glass *.

In winter, calculations show that the 

house has benefited from more than 

50 minutes of additional natural light 

per day **.



https://www.youtube.com/watch?v=AKobJ8Gx82Y&t=4s

https://www.youtube.com/watch?v=AKobJ8Gx82Y&t=4s




Uncontrolled light can easily 

become uncomfortable!!!



BASIC PRINCIPLES 
OF DAYLIGHTING 



Visible light range situated at sun’s maximum output

wavelength (400 – 700 nm)

Almost half of the solar energy brings light



4 components of Daylight Total illuminance



Illuminance (lux): measures the amount of light emanating from light source 

(lum) incident on a surface per m² (lux)

Luminance (cd/m²): measures the brightness of a surface when viewed from

a particular direction

Luminance is the photometric quantity that the eye perceives, but it is much more 

complex to measure than illuminance

Luminous flux (lum): quantity of light emmited by a source in every 

directions per time (eq. Power)

Luminous intensity (cd): quantity of light emmited by a source in one given 

direction and solid angle

Source: « Le confort visuel et ses paramètres », M. Bodart



Typical illuminance (E) and

luminance (L) values under natural

and articial light



High variability over time and space & sensitivity to many factors !!!







HOW TO 
CHARACTERIZE 
DAYLIGHT 
PERFORMANCE?



Regulation / standards / certifications are key drivers to 

promote daylighting in buildings

Daylighting more and more recognized as important factor,

both for energy savings and comfort potential

Daylighting today considered mostly in green building labels

+ NEW European Standard on Daylight in buildings EN 17037

Performance criteria and evaluation

methods exist but there is no consensus !



Recommendations given in illuminance levels (lux), for a certain type of building (residential, 

office, etc.) and task

Associated with luminance ratios recommendations

Standard recommended illuminance values:
• Offices: 500 lux
• Residential: 300 lux

Recommended contrast against glare: 1:3:10

(visual task:immediate environment:extended environment)

No real consensus today on the « right » levels! 

Recommendations initially developed for artificial lighting design



Source: « Trends in recommended Illumiance Levels : An Internation Comparison” Evan Mills and Nills Brog (1999)

Illuminance (lux) = measure of the amount of light received on a surface

= measure used to determine daylight availability in the interior



Ratio of window (glazing) area per floor area

• Minimum ratio as basic reference to daylight in

some building codes

• Country dependant

• Impact on views and daylight provision

• Higher in non residential buildings (Facades)

→ generated heat compensated by special glazings with

solar control

Residential = 10% to 20% (average  12%)

Facades = 45% to 60%

12% 30%













* Infography Kingspan https://www.kingspan.com/fr/fr-fr/produits/eclairage-naturel/actualites/2019/comprendre-la-norme-en-17037-la-nouvelle-norme-d

MIN 300 LUX @ 50% SURFACE AND 100 LUX @ 95% SURFACE, DURING 50% OF DAYLIGHT HOURS

http://www.kingspan.com/fr/fr-fr/produits/eclairage-naturel/actualites/2019/comprendre-la-norme-en-17037-la-nouvelle-norme-d


MIN 6 M VIEW WITH 14° HORIZONTAL SIGHT ANGLE

* Infography Kingspan https://www.kingspan.com/fr/fr-fr/produits/eclairage-

naturel/actualites/2019/comprendre-la-norme-en-17037-la-nouvelle-norme-d

The quality of the view should be ensured with 

a clear and neutrally coloured glazing system

http://www.kingspan.com/fr/fr-fr/produits/eclairage-


MINIMUM DIRECT SUN EXPOSURE OF 1.5 H IN AT LEAST ONE HABITABLE SPACE



DAYLIGHT GLARE PROBABILITY LOWER THAN 0.45 FOR 5% OF THE OCCUPATION TIME











HOW TO DESIGN 
BUILDINGS 

WITH GOOD 
DAYLIGHTING?

























ANNEXES





Source: « Trends in recommended Illumiance Levels : An InternationComparison”

Evan Mills and Nils Borg (1999)



Source: «Determinants of Lighting Quality II: Research and Recommendations”, Veitch et al, 1996
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