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Dear members.

This document is the final version of our draft after the meeting held in Harsholm.

the 06/07 June 2017. Al the meeting the convencr and the present delegates agreed 1o
forward the document 1o the formal vote procedure. The secretarat was asked 10 edt the
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Research question

o What are the main differences between the Dutch and the European
standards for daylight in buildings?

o Assessment methods
o Requirements
o Effects on daylight quality
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Approach

o Literature review
o Case studies

o Systematic study

Research framework
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Standards for daylight

o Dutch standard - NEN 2057 .
Equivalent
o European standard - EN 17037 daylight area

Daylight
factor

x
Literature study 8




Standards for daylight

o Dutch standard - NEN 2057
>2.5%

o Equivalent daylight area A, ;

o At least 2.5% of the floor area
o At least 0.5m?2

1%

Literature study °



Standards for daylight

O Ae,i - Ad,i ' Cb,i ' Cu,i Daylight area

o Ay; is the daylight area [m?]
O

©)
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Standards for daylight
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Standards for daylight

- projection surface
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Standards for daylight

o European standard - EN 17037

o Daylight

o Sunlight _

o Glare Daylight
. factor

o View

o Levels of recommendation
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Standards for daylight

Daylight
D, (50%)
3 internal illuminance o >2.1%
°© D= muminance of the unobstructed sky | 1007
o Target daylight factor D; >2.1% ETSA;;%%
o Minimum target daylight factor Dy, >0.7%
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Standards for daylight

Daylight |

o 1,5 hours

o One day between February 1 and March 21
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Standards for daylight

Daylight

o 1,5 hours

o One day between February 1 and March 21
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Standards for daylight

Daylight

o 1,5 hours

o One day between February 1 and March 21
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Standards for daylight

Daylight

o 1,5 hours

o One day between February 1 and March 21
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Standards for daylight

Glare

o Daylight Glare Probability (DGP)

o DGP # 0.45, during more than 5% of the
occupation time.

Literature study



Standards for daylight

Glare

o Daylight Glare Probability (DGP)

o DGP # 0.45, during more than 5% of the
occupation time. Jan  Feb  Mar  Apr

May Jun Jul

Aug Sep Oct Nov Dec

Il intolerable glare, DGP = 45

Literature study

[ disturbing glare, 45 = OGP = 4

[ perceptible glare, 4 = DGP = 35 [ imperceptible glare, .35 = DGP
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Standards for daylight

Vi eW Rating of width of view : minimum (2 14°)
5

o View distance = 6m “ | e >
o Landscape layer visible from 75% of = = T e iy
- <3 ‘ ' i & o 5 a2 3 a=12m

the utilised area i

. . . . § e : j : ~ £ 1 ©a=10m

o Window dimensions - view angle>1 - =« | - f
_:—é?_ . - ©a=8m

Width of the room b (m)
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Standards for daylight

Dutch standard
o Requirements
o Normative

o Equivalent daylight area

European standard
o Recommendations
o Descriptive

o Daylight factor
o Duration of solar exposure

o Daylight glare probability
o View

o Obstructions
o Reflection factors
o Light transmittance of the glass

Literature study
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1. Basement Basisweg Amsterdam
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1. Basement Basisweg Amsterdam




1. Basement Basisweg Amsterdam

o Equivalent daylight area A,; =Ay;® C,; ¢ C,;=5.25 ¢ 0.52 ¢« 1 =2.73 m?

o

= 4.2% of the floor area of 65.5m?




1. Basement Basisweg Amsterdam

o Measurements

Case studies



1. Basement Basisweg Amsterdam

o Simulations
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1. Basement Basisweg Amsterdam
[\

—  Wall
- Window
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Daylight factor

Measured daylight factor Simulated daylight factor
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1. Basement Basisweg Amsterdam
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1. Basement Basisweg Amsterdam
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1. Basement Basisweg Amsterdam

Sunlight

o No direct sunlight enters the room on a day
between February 1 and March 21

Case studies



1. Basement Basisweg Amsterdam

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Glare
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1. Basement Basisweg Amsterdam

View

o Landscape layer is
o View distance < 6m

o View angle
o Window width = 3.5m

Case studies 34



1. Basement Basisweg Amsterdam

VI eW Rating of width of view : minimum (= 14°)

o Landscape layer is T e
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1. Basement Basisweg Amsterdam

o This badly daylit space complies to the Dutch standard
o The uncomfortable view almost complies with the European standard

o An orientation factor is necessary to match measurements and simulations
o In reality daylight factors are influenced by the orientation

Case studies 36




2. DGMR office The Hague




2. DGMR office The Hague

o Room NW r { I '[ r ‘ ‘
A,;=1.88 m?2 L

" =0.7% of the floor area of T T ' T T T
19.44m?

o Room SE
Aei = 293m2 v |\ -
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of 19.44m? a L l l l L \ l P
N
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2. DGMR office The Hague

Measurements
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2. DGMR office The Hague

Simulations




2. DGMR office The Hague

——————————————————————————————————————————————————————————————————

Daylight

275 3m 293 260 258

O Room NW 3 3 373 3.93 3.65
oDpy =0.14% <0.7%
oD; =0.36% <2.1%

o Room SE
oD, =0.36% <0.7%
oD; =1.92% <2.1%

—— Opaque wall

------ Translucent panel Daylight factor

----  Transparent panel

. Window Value within the highest 50%




2. DGMR office The Hague

Sunlight

o Room NW o Room SE
o 0.2 hours on March 21 O on March 21
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2. DGMR office The Hague

Glare
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2. DGMR office The Hague

View

o Landscape layer is
oView distance

o View angle
o Window width = 3.25m

Case studies



2. DGMR office The Hague

VI eW Rating of width of view : minimum (= 14°)
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2. DGMR office The Hague

o This visually comfortable office does not comply with the European standard

o Glare and exposure to sunlight highly depend on the orientation and surroundings

Case studies 46
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Systematic study

o Three categories
o 0. Original design
o 1. Minimal window area according to the Dutch standard
o 2. Minimal daylight factors according to the European standard

Systematic study



Systematic study

o Original design

o Category 1, minimal window area

1.1 1.2 1.3 1.4 1.5




Systematic study

o Original design

e S

o Category 2, maximum daylight factor




Systematic study

Day“ght 40% 4 0%

_ 35Y% 3.5%
< —
= 309 3.0% O
< 3

o Category 1 © 259 25% &
_C o ——
‘Gﬁ | —
i 20“ .............................................................................................................................................................................. 2-003 %
5 o
E 159 1.5% %*:D
g 10% 1.0% E“
R O S S——
W 5o 0.5%

0 11 1.2 13 1.4 15

Room NW Ae.i Room SE Ae,il mRoom NWDTM =mRoom NW DT Room SE DTM m Room SE DT
Req. A_e,i - Req.D_TM - Req. D_T

Systematic study




Systematic study

Daylight a0% 4.0%

35% 3.5%
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Systematic study

Sunlight

Duration of solar exposure (hours)
o = N w IS ol o ~ (0]

JJH!JJJJLJ

B Room NW ®Room SE
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Systematic study

Sunlight

Duration of solar exposure (hours)
o = N w IS ol o ~ (0]

1

1.2 1.4 2.4

No surroundings
— e Room NW ®Room SE
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Systematic study

Glare
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Systematic study

Glare
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20%

DGP > 0.45
=
o1
X

10%

5%

Percentage of occupation hours in which

0%

B Room SE - DGP
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Systematic study

Orientation
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Systematic study

Average daylight factors
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Systematic study

Average daylight factors
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Systematic study

The relation between quivalent daylight area and daylight factor
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Systematic study

o With the minimum equivalent daylight area, the target daylight factor is not
reached.

o It is almost impossible to meet the European standard.

o Multiple influencing factors
o Surroundings

o Orientation
o Window shape

Systematic study
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Assessment methods & requirements

Dutch standard European standard
o Requirements o Recommendations

o Normative o Descriptive

o Equivalent daylight area o Daylight factor

o Duration of solar exposure
o Daylight glare probability
o View

o Mandatory minimum obstructions and light o No limits regarding obstructions, light
transmittance transmittance and reflection factors

Conclusions 63




Effects on daylight quality

Dutch standard European standard
o Easily achievable o Hardly achievable
o Requirements are too low o Recommendations are too high
o Equivalent daylight area = 2.5% o Target daylight factor = 0.2%

Conclusions

64



Recommendations

o Consider surroundings and orientation

o Convert simulated daylight factors with an orientation factor
o Use standard reflection factors and at least minimum obstructions

o Use the right window shape 2
15
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Recommendations

o Consider the average daylight factor T ——— o
o Target daylight factor of 0.8% : . T i
o Average daylight factor of 1.5% | 4 soe ST 67 6 |
o Consider sunlight, glare and view 0 a3 43 3m
o Use simulations to gain insight in the daylight quality i Ml M il
A -

Conclusions 5




Further research

o Effects on health and comfort
o Building functions

o Physical effects

Conclusions 67
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