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Die folgenden drei Planungsbeispiele machen
verstandlich, wie sehr sich der Charakter einer
Eingangssituation durch unterschiedliche
Beleuchtungskonzepte beeinflussen lasst

Die Szene links zeigt einen subtraktiv aus
dem Gebdudevolumen geschnittenen Eingang;
die Beleuchtung erfolgt ausschlieBlich iiber
eine Reihe von in die Wand eingebauten Visor
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Bipolar cells in the retina transfer Dark message to
the pineal gland;through nervous system

2. Chemical reaction in turn
activates bipolar cells.

Cone

1. Light entering eye triggers
photochemical reaction in rods
and cones at back of retina, —

-, L

Neural impulse

Rod

ual cortex
Optic nerve

3. Bipolar cells then activate the ganglion cells, the axons of
which converge to form the optic nerve. This nerve transmits
information to the visual cortex in the brain's occipital lobe.
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Google :blue hazard scientific papers on LED health risks

About 166,000,000 results (1.04 seconds)

Hidden Blue Hazard? LED Lighting and Retinal Damage in ...
ehp.niehs.nih.gov/122-a81/ ~

by T Lougheed - 2014 - Cited by 4 - Related articles

Mar 1, 2014 - A past president of the Canadian Science Writers' Association, ... (LEDs)
emit a wavelength of light associated with adverse human health effects. ... blue or cool
white LED light showed evidence of retinal damage ... This makes it important to pin
down mechanisms of injury and link them with clinical studies ...

Light and human health: LED risks highlighted - LEDs
www.ledsmagazine.com/articles/.../light-and-human-health-led-risks-hig... ~
Issues relating to the effects on health and well-being of artificial light are ... that says
the blue-light component in white LEDs causes toxic stress to the retina. ... a White
Paper entitled "Light at Night: The Latest Science,"” which resulted from a ...

[PPFl Health Effects of Artificial Light - Europa
ec.europa.eu/health/scientific_committees/emerging/.../scenihr_o_035.pd... ~
Mar 19, 2012 - Scientific Committee on Emerging and Newly Identified Health Risks ....
Blue light from improperly used lamps belonging to Risk Groups 1, 2, or 3 could, in
theory, induce ..... The fluorescent lamps measured in the reviewed studies emitted from
less than .... For these patients, retrofit LED lighting, which does.

Health Effects of Artificial Light - European Commission
ec.europa.eu > ... » Public health » Scientific Committees ~

Health Effects of ... Are there potential health risks linked to artificial lights? ... The
ultraviolet and the blue components of light have the greatest potential to cause harm. ...
light emitting diodes (LEDs)) that have been brought to replace incandescent .... There
is no scientific evidence to evaluate whether the lights considered ...

Blue light has a dark side - Harvard Health
www.health_harvard.edu/staying-healthy/blue-light-has-a-dark-side ~
May 1, 2012 - If blue light does have adverse health effects, then environmental
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2011:

= ...Biological effects of light are basically known
since the 1960s....

= ...This clearly proved the synchronization of the
human internal clock by the natural 24 hour
rhythm of daylight and night...

= ...bright light therapy (BLT) to cure Seasonal
Affective Disorder (SAD)...
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Statement of the EU-COST Action ES 1204 LoNNe (Loss of the night network)

nEsEEEEEEEEEEEEEEES

i

How can our society use artificial light at§ tNAL emit blue its white LED components. Other

Union's Cooperation in Science and Tech

lighting engineering, biology, ecology, hei€d DY Multiple colors of LED components, such as

The Action is now beginning the third C=

Iiterature,ourgrouppresentswhatwevia:"'le! royal blue green and rEd LED ComponentSr
There is now a large body of evidence def Of the date of  do not pose as significant of an

alarming problems are (1) the impact on

sleep, perfmmar.ceandheanh,and[z;th;:e, Cree does eye safety risk. Regardless of

much higher levels than

‘tal blue LED). LED color, Cree advises users

Recommendation 1: Red

Yhite packaged to not look directly at any

Overhead lamps intende

should emit as little light _,e’s) are made operating LED component.

causes glare that reduce§ T
This could be accomplist : LED die and Further, Cree recommends that any
defined in the European| . . .. .
ion of their total manufacturer that is incorporating About Us
Recommendation 2: Ave : . .
: Cree® LED components into its
There are several reason ) |
Ilght (2} Blue Ilght Is m EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

scattered by the atmosp
area lighting should haw

below a wavelength of 51 AMA AdOptS GUidance tO

Recommendation 3: Eva

R Reduce Harm from High

evaluated and that a scie

ooty Intensity Street Lights

emissions associated wi

standard were adoptedl] For immediate release: Jun 14, 2016

Conclusion ’
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= Wavelength Principle Bio-effects
Range (nm) Skin Eye

Actinic UV skin and 200-400 Erythema (sunburn) Photokeratitis

eyet Elastosis (ageing, wrinkles) Cataractogenesis

UVA eye 315-400 - Cataractogenesis

Retinal blue-lightt 300-700 - Photoretinitis

1 380-1400 - Retl

Infrared radiation eye 780-3000 = Comeal burn
Cataractogenesls

Thermal skin 380-3000 Skin burn =
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Bipolar cells in the retina transfer Dark message to
the pineal gland;through nervous system

2. Chemical reaction in turn
activates bipolar cells.

Cone

1. Light entering eye triggers
photochemical reaction in rods
and cones at back of retina, —

-, L

Neural impulse

Rod

ual cortex
Optic nerve

3. Bipolar cells then activate the ganglion cells, the axons of
which converge to form the optic nerve. This nerve transmits
information to the visual cortex in the brain's occipital lobe.
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e 1962 First red LED (GaAs) 0,1 Im/W
« 1965 LED (GaAs/AlAs)
e 1968 Green LED (GaAsP)
« 1988 Blue and UV LED (GaN)
« 1990 High brightness LED blue (InGaN)
« 1994 High brightness LED red - (AllnGaP)
« 1997 First white LED (Nichia)
« 2007 Cool white LED 100 lm/W
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Fig. 2.11 The three main conic sections, or basic contours, used in reflector design. From
left to right: circle, parabola, ellipse.

A

Y =
Fig. 2.12 Circular mirror reflector showing Fig. 2.13 Rays from a point source placed at
what happens in practice to the reflected the centre of curvature of a circular mirror
rays when the source is at the focus. reflector will be reflected back toward the

centre, so creating optical gain.
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IEEE Recommended Practices for
Modulating Current in High-Brightness
LEDs for Mitigating Health Risks to
Viewers
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IEEE-1789 V24

IEEE Std 1789-2015
IEEE R ded Practices for ing Current in High-Brightness LEDs for Mitigating Health Risks to Viewers

z 10
=
o
E-]
L; Recommended
3 Modh = 0.025%f Operating Area
z
01
1 1m 100 1000 10000
Frequency (Hz)
‘ NWOTE—Operating in the shaded ares minimizas visusl di or and also gives low risk for hesdaches
s 'S L= i = than 0.0 cy. At or sbove 90 Hz,

— Lmin)/(Lmax + Lmin) where Lns. 80d Lnis
was derived from the low-risk regions

7.4.5.2.3 Low-Risk Level

ummary'?®

Expert Opimion was presented m IEEE P1789 Working Group teleconferences and Data. Roberts and
Wilkins [B92] indicate 3000 Hz to be a modulation-depth-independent frequency NOEL. Expert Opinion
and Data in TEEE Std 1789 indicates ~5% to be a frequency-independent modulation depth Limit, at least
for frequencies above those at which flicker 15 visible (Vogels et al. [B109]). Figure 18 illustrates low-risk
linuts and will be further explamned 1 Clanse 8.
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M3 PYT NYLAT MDY NYINITY MNwn Vixea 2000 Syn
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Type of interior, task or activity Em UGRY Ra Remarks I
Toax 5
Practice rooms, dressing rnooms 300 22 [=1e] Glare free mirror lighting for make-up 1
- P — reguired. .
Museums (general) 300 19 80 Lighting to suit the display reguirements,
protect against radiation effects. See
Museum Lighting Guide.
Z26. Libraries
Bookshelves 200 19 80 :
Reading area S00 19 80
Counters 500 19 80
27. Public car parks (indoor)
InJout ramps (during the dawy) 300 25 -0 Safety colours shall be recognisable.
Infout ramps (at night) 75 25 a0 Saferny colours shall be recognisable
Traffic lanes 5 25 40 Safety colours shall be recognisal
Parking areas 75 28 40 A high vertical illuminance increases
recognition of peoples faces and
therefore the feeling of safety.
Ticket office 300 19 BOD 1. Awvoid reflections in the windows.
2. Prevent glare from outside.
28. Educational buildings
Play school room 300 19 80
Nursery class 300 19 a0 1
Nursery craft room 300 19 80 |
Classrcooms. tutoral rooms 300 19 80 Lighting showuld be controllable. ]
Classroom for evening classes and sS0o0 19 80
adults education
i Lecture hall SO0 19 80 Lighting should be controllable. ]
| Black board S00 19 BO Prevent specular reflections. |
i Demonstration table sSoo 19 [=To] In_lecture halls 7SO hux
Art and craft rooms S00 19 a0
Art rooms in art schools TS50 19 S0 T e > SO00K
Technical drawing rooms 7SO0 16 80 {
Practical rooms and laboratories sS00 19 80 £
Teaching workshop S00 19 80
Music practice rooms I00 19 a0
Computer practice rooms 500 19 80 For WD T-work see clause 4.10.
Language laboratory 300 19 80
Preparation rooms and workshops SO0 22 [=1e]}
Student common rooms and 200 22 B8O
assembly halls
Teachers rcoms 300 22 80
Sports halls, gymnasiums and 300 22 a0 For public access facilities see
swimming pools CIE 58 - 1983 and CIE 62 - 1984.
29. Health care premises
WWaiting rooms 200 22 80 uminance at Mloor level
Corridors: during the day 200 22 80 MumMminance at floor lewvel
Corridors: durnng the night 50 22 80 Numinance at floor level
Day rooms =200 22 80 numinance at floor level
Staff office S00 19 a0
Staff rooms 300 19 80
wWards
- Ganceral lighting 100 19 80 HHuminance at floor level
- Reading lighting 300 | 19 80
| - Simple examination. . 300 g k= . 80 L
ation and treatment 1000 19 20

. observation lighting

10-6-2020

© NMMIDPYN NONIXNN NDann : DIN2IP N1R "' T

102



N TIAND NNNVN

NNINN D'POIYVN D'YNNYNAN N?2VIN? 1IXNN DY T NNIRNN NPTIN VT NXan =

MY — DIPM ,NINNND L NPNIN  NIPN NIDN? MTYNA NMannYyM N»ph ™ =

PNV NITNAY NIMYAN DY WIXPNR n21ya
D'NINA DYYVIXPN DNIPT D01,V "N X =

NMTMYM NYVIXPN NAYIn YT VIXPNRD MIRNN 2NN 112N YN =

N NTIN

10-6-2020 © NMN12?2YM NNIXNN N2ann @ DIN2IPI PR T 103



	מהפכת התאורה והשלכותיה
	מהפכת התאורה והשלכותיה
	Rebound effect
	האגודה הישראלית לתאורה (ע"ר)
	האגודה הישראלית לתאורה (ע"ר)
	תאורה
	תאורה
	תאורה- מקצוע עצמאי
	תאורה
	תאורה
	תאורה
	עיצוב החלל בעזרת האור
	תכנון תאורה
	תכנון תאורה
	תאורה לקויה
	תאורה לקויה- עוצמה
	תאורה לקויה- הזול זוכה
	Slide Number 18
	Slide Number 19
	תאורה לקויה - גוון הסביבה
	תאורה לקויה – השקפויות ובוהק
	תאורה לקויה - סנוור
	תאורה לקויה – בטיחות חשמלית
	Slide Number 24
	תאורה לקויה
	מודעות...
	Slide Number 27
	Slide Number 28
	הרשתית
	Slide Number 30
	 מדוע מלטונין כל כך חשוב?
	Google: blue hazard scientific papers on LED health risks
	אז אולי כדאי להזהיר? איך? ממה?
	Slide Number 34
	Slide Number 35
	עיקרון הזהירות המונעת
	Slide Number 37
	עיקרון הזהירות המונעת
	Slide Number 39
	Slide Number 40
	Slide Number 41
	איכות תאורה
	איכות תאורה
	מכאן בעצם עולה השאלה האם יש להתייחס לכל "התאורות" באותה צורה?
	הגורמים התורמים לאיכות מתקן התאורה
	Slide Number 46
	הספק חשמלי
	אור-קרינה אלקטרומגנטית
	Slide Number 49
	צבע
	CCT – "חם או קר"
	CCT – "חם או קר"
	צבע Ra-CRI -  - "כמה נכון"
	צבע-  מה כן? 
	שטף אורי luminous flux
	הארה Illuminance
	מקורות אור
	עיצוב בצבע
	מקורות אור
	מקורות אור
	פילטרים 
	יצירת האור
	מקורות אור
	מקורות אור
	בחירת הנורה
	מהפכת התאורה והשלכותיה
	מהפכת התאורה והשלכותיה
	מהפכת התאורה והשלכותיה
	מהפכת התאורה והשלכותיה
	ספקטרום האור
	ספקטרום האור
	דוגמאות לספקטרום האור  �"לד חסכוני"
	גופי תאורה
	גופי תאורה
	מבנה גוף תאורה
	יעילות גוף תאורה
	גופי תאורה
	גופי תאורה- פוטומטריה
	העקומה הפוטומטרית
	גופי תאורה- פוטומטריה
	תאורה
	תקנות- המטרה
	תקנות- המטרה
	תקנות- יעילות אנרגטית
	תקנות
	Slide Number 86
	חוק התקנים- תיקון תשל"ט
	תקנים עיקריים
	תקנים עיקריים- לדים
	ת"י 62471
	בטיחות פוטוביולוגית
	ת"י 62471
	ת"י 62471
	ת"י 62471- איננו מתיחס לשעון הביולוגי!
	פליקר IEEE-1789 
	פליקר IEEE-1789 
	פליקר IEEE-1789 
	ת"י 12464 לתאורת מקום עבודה
	תקן לתאורת מקום עבודה
	 איך נדע?
	ת"י 12464
	ת"י 12464–דוגמא
	מטרות האגודה

