
2015-10-30, Lausanne, Smart Lighting, by Ulrich Hauser-Ehninger, Toni Venzin 

Vorführender
Präsentationsnotizen
-Greeting: Good afternoon ….
-What you see here ist the explanation for my slight change in subject in relation to the announcement on the web page.
It used to be a reference lamp in out Ulbricht sphere…..
Klick: -We: Patrik Jannett , Ulrich Hauser Ehninger, HTW Chur, Fachhochschule Ostschweiz
Klick: And so I will talk about the challenges of ……
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Lamps and 
 Illuminates 

EMV Energy efficiency 

Who are we? 

© HTW Chur, Patrik Jannett und Ulrich Hauser-Ehninger 06.11.2017 

Vorführender
Präsentationsnotizen
-Laboratory energy efficiency, power measurements, electromagnetic compatibility
-We test for consistency with regulations, energy efficiency
-We are not accredited, but help in development of products
-We do a variety of appliances like household appliances, light
-Focus today: LED light measurements and ist challenges
-We are members of several associated network and publish regularly about our work (e.g. in topten.ch)
-This service is profitable for providers of lamps and illuminates as the best lamps are published e.g. at www.topten.ch. This is illustrated by the increasing number of providers having their products being tested by the HTW laboratory.
-About 200 different light sources are measured each year.
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How do we measure? 

Vorführender
Präsentationsnotizen
Short overview over Ulbricht
We need a reference light for calibration
The measurement gives just an overall value for the brightness without any directional information
Klick: If you look at the filament lamp in the sphere it is clear that by turning there are situations with more and situations with less filaments visible
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How do we measure? 

Vorführender
Präsentationsnotizen
Short overview over goniometer
Klick: Movie: 180 Grad single Meridian
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What do we measure? 
 

Vorführender
Präsentationsnotizen
-We find, that LED illuminates loose about or more than 10% of luminous flux during the first 3 Minutes of operation
-Recovery is about 50% in 15s -> Could be temperature, could be electronics -> we will test for it.
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LED filament retrofit bulb matted 
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LED filament retrofit bulb clear 

0 cd

20 cd

40 cd

60 cd

80 cd
180

150

120

90

75

60

45
30

15
0

345
330

315

300

270

240

210

Lichtverteilung 

What do we measure? 
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Incandescent bulb matted 

60W, 624lm 6.5W, 730lm 6.7W, 627lm 

Source: http://yemezmemakinasi.net 

Vorführender
Präsentationsnotizen
Show measurement profile isotropic vs. Anisotropic (at least below the equator)
Values of luminous flux from the Ulbricht sphere
The matted filament lamp will deliver very little light pointing down
Klick: Even worse it is with a clear lamp
The luminous flux parameter kind of betrays the customers and suggests that the lamps are comparible
Imagine a customer buying a replacement for an incandescent bulb. With the distribution on the right there would be much disappointment after the replacement. The highly praised efficient LED is not as bright after all.
Klick: 
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What do we measure? 
 

LED filament retrofit bulb clear Incandescent bulb matted LED filament retrofit bulb matted 

Source: http://markusjohansson.com 

Vorführender
Präsentationsnotizen
A second problem is that we have anisotropic luminescence around the equator too
After measuring the distribution along the equator by manually turning the devices we found …
Klick: With a clear bulb the results are very different and not really promising for a nice and equally distributed illumination of the sitting room wall…
Therefor we expanded the capability of the goniometer
Klick: We can now measure up to 36 Meridians, it’s a matter of Programming to use even more, but measurement time starts to be an issue.
Klick: The octopus-Lamp is not a good candidate for an illuminate with non-isotropic behaviour.
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Stepping up from illuminates to lamps 
 

Source: http://www.etaplighting.com 

Vorführender
Präsentationsnotizen
What happens, if a diffusor is between the illuminate and the viewer?
Brightness will be reduced
We find, that the overall luminous flux sometimes is little more than half of the flux written on the box. But the illuminate mounted INSIDE will adhere to the given specification.
Most customers will not realise teh difference as they probably have seen the lamp in a shop.
But sticking to this example: What would happen, if the omnidirectional illuminate inside would be replaced by a clear filament LED?
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What do we need? 
 
• We need proper declaration of the 

characteristics of an illuminate, a 
lamp, a lighting system on the 
packaging 

• We need well-educated sales 
personell, able to tell customers the 
implications of modern LED 
illuminate design 

Vorführender
Präsentationsnotizen
-We need proper declaration of the characteristics of an illuminate, a lamp, a lighting system on the packaging
-We need well-educated sales personell, able to tell customers the implications of modern LED illuminate design
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From brightness to colour 

Source: upload.wikimedia.org 

CIE (1931) CIE (1976) MacAdams 
(1940) UCS (1960) 

Vorführender
Präsentationsnotizen
-If light intensity is such a challenge with LED’s, what about the colour?
-First CIE color space, 1931.
Klick: CIE, 1976.
Klick: MacAdamns proved 1940, sensitivity is not reflected by CIE
-> Klick: UCS, 1960  (CIE has taken in MacAdams): Note: not XY, but u’v’
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Quality of color resemblance 

Source: upload.wikimedia.org 

• Common Measurement: CRI (Ra) 
• Reference Black Body (<=5000K) 
• Normed Spectrum (>5000K) 
• 8 Reference Colours 

(DIN 6169/Munsell) 
• 8 spectral Ri 
• Ra=(R1+R2+…+R8)/8 

 

Vorführender
Präsentationsnotizen
Common Measurement: CRI (Ra)
Reference Black Body (<=5000K)
Normed Spectrum (>5000K)
8 Reference Colours (DIN 6169/Munsell)
8 spectral Ri
Ra=(R1+R2+…+R8)/8
Today:
Most LED’s have high CRI
Still there are troublesome areas like Film sets etc.
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Quality of color resemblance 

Source: http://www.asensetek.com 

• Alternatives: 
• Re (14 or 15 Reference Colours) 
• Television Lighting Consistency 

Index (TLCI, 24 Reference Colours) 
• GAI (Gamut Area Index) 
• … 

 

Vorführender
Präsentationsnotizen
Alternatives:
Klick: Re (14 or 15 Reference Colours)
Klick: Television Lighting Consistency Index (TLCI, 24 Reference Colours)
Klick: GAI (Gamut Area Index) Klick: Explain
Klick: …
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Quality of color resemblance 

Source: energy.gov 

• Recent Work: IES-Standard TM30-15  
• 99 Reference Colours -> Rf (Fidelity) 
• 16 Reference Colours -> Rg (Gamut) 

Source: www.ledclusive.de 

Vorführender
Präsentationsnotizen
Recent Work: IES-Standard TM30-15 
Klick: 99 Reference Colours -> Rf (Fidelity)
Klick: 16 Reference Colours -> Rg (Gamut)
Klick: new diagram
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Common File Formats 
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Vorführender
Präsentationsnotizen
Do Common photometric File Formats support our findings?
we now have to consider color-changing luminaires, theatrical lighting, human-centric lighting, horticultural lighting, ultraviolet units, heating devices, spectral power distributions, color rendition metrics
The old formats do not satisfy these requirements satisfactorily
LM-74-05 would have taken care of a lot of things, but unfortunately failed in acceptance
IFC4 (BIM) has Elements for light sources (IfcLightSource, IfcLightSourceGoniometric)
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1. We need to employ standards to be able 
to capture the quality of color rendition 
properly 

2. We need to be far sighted to adopt file 
standards capable of helping 
– Measure 
– Plan 
– Simulate  
– Make better Products 
 

What do we need 

06.11.2017 © HTW Chur, Toni Venzin und Ulrich Hauser-Ehninger 

Vorführender
Präsentationsnotizen
That was a quick journey through brightness distributions, color assessment and file types.
It looks like there is not too much of a connection inbetween.
But if we consider thoroughly, we find, 
that at the photometric data file luminous flux, distributions and color information come together.
Everybody active in this area needs to become active
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Vorführender
Präsentationsnotizen
Questions?
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