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Irradiance




Examples of spectral distribution

Daylight Bulb

Fluorescent tube




LED Good quality

Quotient: Blue 454 nm/highest: .91 Quotient: Blue 454 nm/highest: .76
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Quality Strenght Variation Good to see
in

Quotient: Blue 454 nm/highest: .73




LED-light source Bad quality

Relativa enheter

Quality Strength Variation Good to seein

Quotient. Blue 454 nm/highest: 1.38
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CORTISOL LEVEL
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PINEAL GLAND




"third receptor”
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Picture from: Melanopsin cells are the principal conduits for rod—cone input to non-image-forming vision
Ali D. Gller, Jennifer L. Ecker, Gurprit S. Lall, Shafiqul Haq, Cara M. Altimus, Hsi-Wen Liao, Alun R. Barnard,
Hugh Cahill, Tudor C. Badea, Haiqing Zhao, Mark W. Hankins, David M. Berson, Robert J. Lucas, King-Wai
Yau & Samer HattarNature 453, 102-105(1 May 2008)



Natural light
Light subject can receive

Artificial light

retire

Natural light
Light subject can receive

Artificial light

Winter
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ANNUAL VARIATION OF CORTISOL
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MILITARY PERSONELL
WORKING UNDERGROUND
OR ABOVE GROUND




ANNUAL VARIATION OF CORTISOL

Maorning Cortisol
(Btanine 1-8)
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The background luminance and colour temperatures influence

on alertness and mental health of the human being
- Govén, Laike, Pendse,Sjoberg 2006

Design and Method of the study “ L




Cortisol level after exposure




Experienced brightness

Points (1-7)




Emotions: Activation

Points (1-4)

2,85
2,8
2,75
2,7
2,65
2,6
2,95
2,5




Emotions: Evaluation Positive

Points (1-4)
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Ljusfordelning i klassrummet

Kontroll rum (C1/C2) Experiment rum (E1/E2)

55 /45 % 25175 %

Lunds universitet /Miljdopsykologi




Resultat av jamforelsen

Utveckling Lasfardighet

Morka arstiden Hela lasaret
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Resultat av jamforelsen

Skala 9-36

Oktober

December Februari Mars

Kansloskattningar ANOVA Repeated Measures p=.001, between p=.012




Methods: geometry and electric
lighting

* General lighting 500Ix
* DSE lighting 300Ix

* AV lighting 80Ix

* Ambient lighting 420 Ix

* General lighting 500Ix
* AVlighting separate switching
* Ambient lighting 310 Ix



Methods: schedule of
measurements

ENERGY USE AND PRESENCE LOGGING
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Results: psychological
assessments

Perceived quantity of light

mild + even + weak + light + bright + clear

n =735, p=0.000

LED
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November

n=44
Time effects p = 0.001
Time * Type p = 0.046

morning

noon

afternoon



Results: biological evaluation

2 January

n=39
Time effects p = 0.000
Time * Type p = 0.028
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Results: biological evaluation

12
March

n =40
Time effects p = 0.000
Time * Type p = 0.845
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Evaluation of a lighting system

Visual > /¥ Biological

- Lighting level . - Occular light

- Visual experience “, arjar) ﬂ - Dynamics

- Distribution é e i - Colour temperature
- Contrast

- Glare

- rh
Emotional ~
- Experience of light
- Experience of colour
- Spatial experience
- Comfort/security
- Dynamics
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