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       - Louis Kahn 

     - Alberto Campo Baeza
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DAYLIGHTING =

   
      - Christoph F. Reinhart & Jan Wienold

Source:  The daylight dashboard – A simulation-based design analysis for daylit spaces, (2011)  
           Building and Environment 46 p.386-396
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MAIN PURPOSE OF WINDOWS
choose one

PROTECT US FROM THE OUTSIDE
LET IN LIGHT
LET IN VIEWS
SAVE ENERGY
CHANGE FACADE DESIGN
ELSE
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WHY DO WE NEED DAYLIGHT?
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WHY DO WE NEED DAYLIGHT?

STRONGLY DEPENDS ON THE CULTURE

SCANDINAVIANS LOVE DAYLIGHT
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House in Savo 1840. Source: www.rakennusperinto.fi (Museovirasto)
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“

      - Jun’ichiro Tanizaki
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WHY DO WE NEED DAYLIGHT?

STRONGLY DEPENDS ON THE CULTURE

RESULTS FROM STUDIES ON DAYLIGHTING PREFERENCES 

CONDUCTED IN A CERTAIN LOCATION AND CULTURE 

ARE USED AS GLOBAL REFERENCES FOR STANDARDS AND 

RECOMMENDATIONS
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LIGHTING CONSUMES  

10 % 
OF THE ELECTRICITY IN FINLAND

              - IN OFFICES OR HOSPITALS CAN BE OVER 30 % 

             - THE ELECTRICITY DEMAND OF LIGHTING IN APARTMENTS HAS     

    DECREASED 37 % 2011-2019

 Lähde: Tilastokeskus. Asumisen energiakulutus 2019,
   Motiva Oy
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DAYLIGHTING IS HEALTHY
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Uuden lastensairaalan potilashuone. Kuva: HUS

DAYLIGHTING IS HEALTHY

THE NON-VISUAL EFFECTS OF LIGHT ARE 

BEING STUDIED ALL OVER THE WORLD 

RIGHT NOW.  THIS WILL LEAD TO  CHANGES 

IN THE WAY WE PLAN BUILDINGS.
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PEOPLE SPEND A LOT OF TIME INDOORS 

(NORDIC COUNTRIES 90 %)

NEW PHOTORECEPTOR ipRGCs FOUND IN THE EYE

- HAS AN IMPACT ON CIRCADIAN RYTHM, HORMONES ETC.

 - SLEEPING DISORDERS, CANCER, PSYCHOLOGICAL DISORDERS 

HEART DESEASES, DIABETES...

- REACTS TO TIMING, EFFECT,  DURATION, WAVE LENGHT AND 

HISTORY OF EXPOSURE 

DAYLIGHTING IS HEALTHY

Näköaisti reagoi päivänvalon näkyvään spektriin 
(380-780 nm) ja vahvimmin vihreään valoon (n. 
555 nm)

Vuorokausirytmi reagoi valoon, joka on näkyvän 
spektrin sinisessä päässä (446-488 nm)

Aivojen limbinen järjestelmä reagoi punaiseen 
valoon (n. 630 nm)
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SUNNY WEATHER

OVERCAST (CLOUDY) WEATHER

 8  12  14 17.15TIME

21.MARCH

 8  12  14 17.15TIME

ARCHITECTURAL IMPACT OF DAYLIGHT

WHY DO WE NEED DAYLIGHT?
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Kurssin Valoisa asuintila opiskelijatöitä

     

 - Juhani Pallasmaa 



Daylighting.    1    (not to be shared without permission)    Hanna Vikberg     I     Tengbom / TalTech     22.8.2023

DAYLIGHT IS DELIGHTFUL

Lähde: 
M. Knoop, O. Stefani, B. Bueno, B. Matusiak, R. Hobday, A. Wirz-Justice, K. Martiny, T. Kantermann, M. P. Aarts, N. Zenmouri, S. Appelt and B. 
Norton, “Daylight: what makes the difference?,” Light. Res. Technol., 2019. 
Wilson, M.;& Brotas, L. (2001). Daylight and Domestic Buildings. XIth national conference on lighting Bulgaria 13-15 June 2001, Light’2001
Galasiu, A. D.;& Veitch, J. A. (2006). Occupant preferences and satisfaction with the luminous environment and control systems in daylit offices: 
a literature review. Energy and Buildings 38
Borisuit, A.;Linhart, F.;Scartezzini, J.-L.;& Munch, M. (2015). Effects of realistic office daylighting and electric lighting conditions on visual comfort, 
alertness and mood. Lighting Research Technology 47
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PÄIVÄNVALOSUHDE, DF
DF ILMAN PARVEKKEITA JA -LASITUKSIA
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EUROPEAN STANDARD 

DAYLIGHT IN BUILDINGS

EN17037:2018
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EUROPEAN STANDARD EN17037:2018 

 - DAYLIGHT PROVISION
 - VIEW OUT 
 - EXPOSURE TO SUNLIGHT
 - PROTECTION FROM GLARE

 - MINIMUM
 - MEDIUM
 - HIGH
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EUROPEAN STANDARD EN17037:2018  

DAYLIGHT PROVISION

50 % OF AREA 50 % DAYLIGHT HOURS

MINIMIMUM THRESHOLD VALUE 95 % F AREA 50 % DAYLIGHT 
HOURS
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EUROPEAN STANDARD EN17037:2018 

DAYLIGHT PROVISION
2 WAYS TO CALCULATE

1. ILLUMINATION ON REFERENCE PLANE
 
  USING CLIMATE DATA
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EUROPEAN STANDARD EN17037:2018 

DAYLIGHT PROVISION
2 WAYS TO CALCULATE

2. DAYLIGHT FACTOR 

- HELSINKI 

 
RECOMMENDATION (50 % ):
MINIMUM  2,2 %
MEDIUM  3,7 %
HIGH  5,6 %

MINIMUM (95 %):
  0,7 %

Selvitys Helsingin Jätkäsaareen tulevista asunnoista. Keskimääräistä 
päivänvalosuhdetta voi verrata standardin 95% tarkastelutason 
suosituksiin, vaikka eivät ole ihan sama asia.

DFave
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EUROPEAN STANDARD EN17037:2018 

VIEW OUT

Barragán House, Luís Barragán 
Kuva: www.cabbageroseblog.com
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EUROPEAN STANDARD EN17037:2018 

EXPOSURE TO SUNLIGHT

 1. FEBRUARY - 21. MARCH
 
 
 MINIMUM  1, 5 h
 MEDIUM 3 h
 HIGH 4h

 
 - HOSPITAL ROOMS
 - PLAYROOMS IN DAYCARE
 - ONE INHABITED SPACE OF THE APARTMENT
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EUROPEAN STANDARD EN17037:2018 

EXPOSURE TO SUNLIGHT

 1. FEBRUARY - 21. MARCH
 
 
 MINIMUM 1, 5 h
 

 Kalasatama, Helsinki 21. maaliskuuta
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EUROPEAN STANDARD EN17037:2018 

GLARE

DAYLIGHT GLARE PROBABILITY (DGP)

- ESTIMATES AMOUNT OF UNSATISFIED PEOPLE
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REGULATIONS IN THE NORDIC
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WINDOW - FLOOR RATIO

WINDOW SIZE >10 % OF THE FLOOR AREA IN A ROOM 

- DOES NOT CONSIDER EXTERNAL OBSTACLES, REFLECTIVITY, 

DIRECTION, GLACING...

NO-SKY LINE
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WINDOW - FLOOR RATIO

SWEDEN:
- WINDOW SIZE >10 % OF THE FLOOR AREA IN A ROOM 
 - SHOULD NOT BE USED WHEN:

 - OBSTACLE ANGLE > 30 DEGREES
 - ROOM DEPTH OVER 6 M
 - WINDOW GLASS IS NOT CLEAR 
 - WINDOWS ARE PLACED ASSYMMETRICALLY

DENMARK:
- THE CORRECTED AREA OF ALL WINDOWS > 10 % OF THE 
FLOOR AREA IN A ROOM

 - CORRECTED AREA WITH COEFFICIENTS FOR:
 
 - LIGHT TRANSMITTANCE OF GLASS
 - WALL THICKNESS
 - SHADING BY THE ENVIRONMENT
 - SHADING BY THE BUILDING ITSELF 
 - FIXED SHADING
 - OPENING TOWARDS ATRIUM
 - ROOM DEPTH
 - SKY LIGHT
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DIRECT SUNLIGHT
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DIRECT SUNLIGHT

SWEDEN:
- 1 ROOM IN AN APARTMENT SHOULD HAVE 
ACCESS TO DIRECT SUNLIGHT

NORWAY:
- THE YARDS OF APARTMENTS 5 H OF DIRECT 
SUNLIGHT DURING VERNAL / AUTUMNAL 
EQUINOX
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DAYLIGHT FACTOR 

NORWAY AND DENMARK:

-  2 % AVERAGE DF
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DAYLIGHT FACTOR 

SWEDEN:

- WHEN 10 % RULE CANNOT BE USED
DF >1 % IN A CERTAIN SPOT IN THE ROOM
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TENGBOM



Daylighting.    1   (not to be shared without permission)     Hanna Vikberg     I     Tengbom / TalTech     22.8.2023

CLIMATE-BASED DAYLIGHT MODELLING (CBDM)

  

- CALCULATES THE TIME (DURING A YEAR), WHEN THE LEVEL OF ILLUMINANCE (LUX) IS 

REACHED IN A CERTAIN DESIGN, IN A CERTAIN LOCATION

- BASED ON  STANDARDISED CLIMATE DATA 

- CALCULATIONS DONE HOURLY > REQUIERS VALIDATED DYNAMIC DAYLIGHT 

SIMULATION SOFTWARES
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- IMPORTANT TO SET THRESHOLD VALUES (LUX / AREA / TIME)

 - THRESHOLD VALUES ARE NOW BASED ON USER PREFERENCES 

- USES CBDM:

 - UK EDUCATION FUNDIN AGENCY (PRIORITY SCHOOL PROGRAM)

 - AMERICAN LEED

 - EN - STANDARD

CLIMATE-BASED DAYLIGHT MODELLING (CBDM)

DAYLIGHT AUTONOMY (DA) USEFULL DAYLIGHT ILLUMINANCE (UDI)  SPATIAL DAYLIGHT AUTONOMY 300 / 50 % (sDA
300/50%

)

            DENMARK: OPTIONAL CALCULATION METHOD   
              sDA

300/50%
 > 50 % 

% h
% m2
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HUMAN-CENTRIC MEASURES

- PHOTORECEPTOR ipRGCs

- THRESHOLD VALUES OF CBDM DO NOT REFLECT VALUES USEFUL FOR HUMAN 

HEALTH, THEY DO NOT CONSIDER TIMING, THEY ARE MEASURED ON HORISONTAL 

LEVELS  WHILE LIGHT IMPACTING HEALTH SHOULD BE MEASURED VERTICALY ON EYE 

HEIGHT

- SOME COMMERCIAL STANDARDS INVOLVE HUMAN-CENTRIC MEASURES (E.G. WELL)
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ARCHITECTONIC VALUE

CAN IT BE MEASURED?

DO WE NEED TO MEASURE?
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HOW ARCHITECTS WORK 

WITH DAYLIGHT
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HOW ARCHITECTS WORK WITH DAYLIGHT

LAND USE AND URBAN PLANNING 
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HOW ARCHITECTS WORK WITH DAYLIGHT

BUILDING DESIGN / FACADE DESIGN
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HOW ARCHITECTS WORK WITH DAYLIGHT

BUILDING DESIGN / FACADE DESIGN
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HOW ARCHITECTS WORK WITH DAYLIGHT

BUILDING DESIGN / INTERIOR DESIGN 

Gulan, Tengbom Oy
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HOW ARCHITECTS WORK WITH DAYLIGHT

BUILDING DESIGN / INTERIOR DESIGN 

REFLECTIVITY OF WHITE PLASTER

80%
REFLECTIVITY OF RED BRICK

25%
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HOW ARCHITECTS WORK WITH DAYLIGHT

BUILDING DESIGN / DETAILS AND PRODUCTS
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READING RECOMMENDATION 


