
 

MINUTES 
CIE Division 3 Meeting 

 
9.00 am to 17.00 pm, Monday, June 1, 2009 

Budapest, Hungary. 
 

1. Opening of meeting 
The DD invited CIE President Franz Hengstberger to say a few words at the start of the 
meeting. Dr. Hengstberger expressed his pleasure at being able to visit the meeting, 
and then went on to address a few issues that the Board of Administration (BA) has 
been discussing.  
- The BA has identified a need for a mechanism through which CIE can form strategic 
Technical Committees. That is, there needs to be a mechanism for the top-down 
formation of TCs as well as the bottom-up way that currently occurs. In connection with 
this the BA needs to review the areas currently being addressed, and to decide whether 
there are gaps in what we are doing.  
- Of particular concern are topics for which work in one division waits on work in other 
divisions. They would like the Divisions and the TCs not to be so perfectionistic that they 
hold up work for the perfect report. For example, D2 wants to form a TC to develop 
measurement protocols for photometry of flashing lights, but they are still waiting for 
information from D1 on the perception of flashing lights (from a TC that is formed but 
has been delayed in completing its work). 
- Divisions should be prepared for the output of a BA strategic session to result in 
direction to form specific TCs – especially to foster interdisciplinary cooperation. 
Dr .Hengstberger also observed that there is new staff in CB, and in particular a 
dynamic general secretary who has been developing good cooperation with IEC and 
ISO. She has arranged for new collaboration tools (free from IEC!) that are intended to 
support and to speed up TC work as well as to provide archives of progress. There are 
training sessions here in Budapest on how to use them (and there will be online tutorials 
available later). 
He reiterated the announcement about the Vienna conference in March 2010. CIE’s 
hope is that it will attract not only scientists but decision-makers. They want the 
proceedings to be a Bible for how to do good energy-efficient lighting.  
Prof. Jan Ejhed, DD3, agreed with all that Dr. Hengstberger had said, although he 
reiterated the need for the Division also to generate ideas about its own activities. 
 
 
2. Approval of agenda 
DD3 reviewed the agenda. He asked for new business.  
Mr. Lou Bedocs asked for discussion of a request from CIE-CB for TC members’ 
contact info. He is of the opinion that he lacks permission to provide this information to a 
third party (i.e., to CIE-CB). Mr. Peter Thorns observed that this information should 
already be on a copyright release form that people need to complete when they join a 
TC. Mr. Bedocs thinks that CIE-CB is asking for more info than is legitimate (home 
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address, etc). Could they not ask only for the name and a contact address (the type to 
be chosen by the TC member? 
The matter was left as a question for the DS to clarify by inquiring with CIE-CB. 
The agenda was then approved. 
 
 
3. Attendance  
The DS circulated a sign-up sheet; and asked whether anyone held a proxy for an NC 
members who was not present (no one indicated that this was the case). The following 
is the list of people who signed the sheet, with their roles within the division. 
 
Name Country Role 
Jan Ejhed Sweden DD3 
Jennifer Veitch Canada NC, DS3, TCC3-34, TCC3-46 
Yoshiki Nakamura Japan AD3, TCC3-45 
Peter Thorns UK DE3, TCC3-48 
Lou Bedocs UK TCA/C3-42, TCC3-34, Liaison 
Plinio Godoy Brazil NC 
Tommy Govén Sweden NC 
Christoph Schierz Germany NC 
Martine Knoop Netherlands NC, TCM3-45, TCM3-46, R3-38 
Karen Pero Canada Proposed TCC3-42 
Liisa Halonen Finland NC 
Stanislav Darula Slovakia NC, TCM3-25, TCM3-37, TCM3-39 
Leyla Dokuzer Öztürk Turkey NC 
Grega Bizjak Slovenia NC 
Matej Kobav Slovenia TCM 
Yasuko Koga Japan NC, TCM 3-25, TCM3-39, TCM3-36, R3-13 
Tapio Kallasjoki Finland Observer (Finland NC President) 
Peter Zwick Austria Observer (CIE Technical Manager [CIE-TM]) 
Amr Haffar Austria Observer (CIE Office Assistant) 
Fabio Bisegna Italy TCCorM3-46 
Naoya Hara Japan Observer 
Yuki Akizuki Japan Observer, TCM3-45 
Youlo Inoue Japan Observer 
Levente Filetoth Hungary Observer 
Roland Kovacs Hungary Observer 
 
 
4. Apologies for absence 
The DS read a list of members who had sent their regrets prior to the meeting: 

Yukio Akashi (TCS 3-44), José de AndrésDíaz (SP), Geoff Cook (UK, TCC 3-44), 
Peter Dehoff (AU; R 3-23), Dominique Dumortier (ADD/Daylight; FR; TCC 3-25, 3-36, 3-
37), Robert Henderson (SA), Derrick Kendrick (Ret. TCC 3-37), John Mardaljevic (TCC 
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3-47), Terry McGowan (US, R3-24), Werner Osterhaus (TCC 3-39), Anna Pellegrino 
(IT), Piotr Pracki (PO), Anil Valia (IN), Axel Stockmar. 
 
 
5. Approval of minutes of the Division 3 meeting,  
 October 7, 2008, Ljubljana 
DD reviewed the 2008 minutes. No changes were recommended. Mr. Bedocs 
commented that the minutes were excellent, very comprehensive. 
 
 
6. Division membership changes - welcome new members 
The DS read a list of new national committee representatives since the 2007 meeting, 
and welcomed them to their new roles. – Dr. S. Darula, Slovakia, and Dr. Leyla Dokuzer 
Öztürk, Turkey. She noted that there is no voting member for New Zealand at present.  
 
 
7. Division Director and Associate Directors reports 
DD report: 

The Division Director reviewed what we do in D3. He noted that the International 
Lighting Vocabulary will be balloted soon. Each Division has two voters, in our case 
these are Dr. Koga as R3-13 and himself. He believes that we need to move in future 
more to address energy-efficiency and lighting quality, keeping this at a general level 
rather than being technology-specific (i.e., not SSL or LEDs per se). He would like to 
see us promoting the integration of lighting control systems and daylight in buildings, 
together with electric lighting. As we have seen here at the conference this week, health 
and well-being also overlap with technology developments. Although people in Division 
3 don’t develop this fundamental knowledge we deal with how to apply that information 
in the real environment. 
 
AD/Daylight: Dr. Dominique Dumortier --  no report received. 
 
AD/Electric: Dr. Yoshiki Nakamura  -- Dr. Nakamura gave an oral report. He noted that 
the themes we are talking about have four aspects: 1. How do we deal with new light 
sources?;  2. energy efficiency; 3. integration of electric and daylight; 4. health and 
biology. We are working hard but have not enough results from our activities. It is 
difficult to completely answer these questions. As noted by Dr. Hengstberger at the 
opening of the meeting, we need to take incremental actions, but take those steps, not 
wait for comprehensive answers before taking actions. 
 
 
8. Technical Committee Updates: 
TC 3-25 Co-ordination of the IDMP and its data (D. Dumortier)  
Dr. Dumortier provided this written report, which was read by the DS: 
 

Norio Igawa has requested to receive the IDMP reference sensor once 
again this year. There will be a new IDMP station at Sydney University, they have 
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also requested to be part of the round robin calibration. Therefore the reference 
sensor will be sent in June to Norio Igawa then to Sydney.  

The illuminances measured by the IDMP stations are important, but the 
irradiances that they also measure are also very much looked after by research 
teams working on the production of solar radiation information from satellite 
images. In the MESOR European project, a benchmarking dataset has been 
established using data from the IDMP stations as well as data from the Baseline 
Surface Radiation Network (http://www.gewex.org/bsrn.html). The BRSN stations 
provide data for the calibration of the Surface Radiation Budget (SRB) Project 
and other satellite-based measurements of radiative fluxes. As of June 2008, 
BSRN includes 43 stations. The data from BSRN stations is archived in a central 
place located at the Alfred Wegener Institute (AWI) in Bremerhaven, Germany. It 
could be a good idea for the IDMP to join the BSRN. This could require each 
IDMP station to make available its data easily accessible though the Internet, 
which is far from being the case. IDMP stations which are still operating should 
keep their operation for as long as possible.  

 
DS commented that this is an unusual TC in that it does not produce a report – it is an 
ongoing activity. This is not usual to the CIE structure. DD3 noted that it needs a form. 
Dr. Stanislav Darula commented that this is a valuable activity that produces ongoing 
data rather than a single report.  
 
Action for DS/DD3 : Ask the BA to consider the creation (if necessary) of a formal 
mechanism for the creation and maintenance of ongoing activities like this one. 
 
 
TC 3-34 Protocols for describing lighting (J. Veitch) 

The TCC gave a verbal report. She is continuing to revise the draft document (it 
was more complex than expected) but expects to have it out to committee for ballot by 
the end of June 2009. 
 
 
TC 3-36 Use of satellite images to derive daylight data (D. Dumortier) 

The TCC sent a report by e-mail, which was read out by the DS:  
The work of this TC is related to the IEA Task 36 "Solar resource 

knowledge management". Its objective is to provide further standardization, 
better data reliability and availability, and improved spatial and temporal 
coverage, with customized solar resource products, including daylight. The 
chairman has taken part in the IEA 36 meeting in Wels Austria, in June 2008. 
Within the IEA task, the illuminances provided by the SATEL-LIGHT server 
(www.satellight.com ) will be compared to a set of ground measurements. The 
results of this benchmarking will be part of the TC report. Furthermore, new 
methods have been developed to produce spectral irradiances from satellite 
images (University of Oldenburg, Mines-ParisTech). We will combine these 
spectral irradiances with the V-lambda to obtain illuminances, and will compare 
this new method with the current one which computes illuminances from 
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irradiances based on the satellite images using luminous efficacy models. The 
TC will end in 2010.  

 
 
TC 3-37 Guide for the application of the CIE general sky (D. Dumortier)  

The TCC sent a report by e-mail, which was read out by the DS:  
I suggest a deadline of the end of the calendar year for the closing of TC 

3.37. This would give me a chance in the fall to work on the rewriting of the TC 
3.37 document. Hopefully, Ian Ashdown and Phillip Greenup will be able 
dedicate some time on that task too. We all agree that the CIE general sky is 
good but what is missing in the standard is a parameterization which would allow 
to compute the CIE sky luminance distribution from horizontal irradiances and 
illuminances. Unless this is done, people will keep using the Perez "all weather" 
model. I must say that the IGAWA model based on the CIE general sky 
formulation is very close to it.  

 
The division agreed by consensus to set a deadline of Dec. 31, 2009 for completion of 
the work; if the draft report is not done by then, D3 would close this TC. A new TC could 
be formed if the topic is really important. Dr. Darula will contact Dr. Dumortier to try to 
get the work moving along. 
 
 
TC 3-39 Discomfort glare from daylight in buildings (W. Osterhaus) 
Dr. Osterhaus sent an e-mail to the DS before the meeting. DS reported: The work has 
been delayed since Ljubljana by his move to Denmark. However, he wants to complete 
the work as discussed in October 2008 and plans to hold a meeting at Lux Europa in 
September 2009. He further described the content of the report, which is shown in 
Annex A. 
 
There was discussion among the attendees related to the slowness of this work. DD3 
summarized: People hope that the work will get done now that the TCC has moved 
universities and is more settled. Because we can see progress since 2008, we are 
satisfied at present. 
 
 
TC 3-42 Indoor work space application guide (L. Bedocs, Acting)  
Mr. Bedocs provided a written report, and gave the report orally at the meeting:   
 The TC 3-42 was confirmed in Sept 2006 with the task to produce a CIE lighting 
applications guide in support of the CIE S 008 standard taking into consideration the 
relevant parts of CIE 29.2.  The Chairman H Kaplan collected names for the TC and 
commenced gathering base material. But due to ill health spanning over long periods 
was not able to make much progress and resigned the post. As acting Chair I have 
undertaken the task to review materials from Mr Kaplan, prepare a framework and 
content list for the proposed guide and seek out a Chairman for the TC. These tasks 
have been completed. The proposed framework and content list of the guide has been 
produced and indicated in the attached Annex B. The proposal is not intended to be the 
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definitive framework but rather a starting point for the TC members and the new Chair’s 
considerations. With the help of Dr Veitch we found a suitable and willing Chairman to 
lead this TC from Canada Ms Karen Pero. I have discussed and agreed the proposed 
structure of the guide, indicated in the Annex with Ms Pero. She is happy to accept the 
challenge. 

In stepping down as Acting Chair I would like to propose to members of D3 
plenary to approve Ms Pero as Chairman of TC 3.42 and Annex B as guidance on what 
we expect the TC should produce in 3 years time. I also recommend that all proposed 
TC members re-confirm their interest and find new members for TC3.42. Mr Kaplan 
indicated that he would be happy to be involved in TC 3.42. I have also agreed to 
provide support to Ms Pero. 

Note. The TC will need to be informed of any update of CIE S 008 that may occur 
and any changes should be factored into this guide.   

  
Ms Pero introduced herself to the Division. She is a lighting consultant based in Ottawa, 
Ontario, with an extensive experience in lighting design for museums and commercial 
spaces and in lighting and workplace research. Her training was with Philip Gabriel, 
Howard Brandston, Mark Rea, Peter Boyce, and Christopher Cuttle, and she also 
worked with Ivan Pasini at Public Works and Government Services Canada. She 
currently manages an energy research program for buildings at Natural Resources 
Canada (a government department). She commented on the proposed structure as 
follows:  
 
The report is to be directed at people who are practicing lighting but not academics. The 
plan is to make it interesting not obtuse, showing how to go beyond the standard, -- that 
is, not just describing the minimum acceptable but the good solution.  
She expects that the work would be completed by 2013…perhaps sooner if the 
committee works hard. She welcomes new members of the TC, and will be contacting 
the people who had initially indicated an interest in the committee when it was formed in 
2006. 
 
Moved Bedocs, seconded Veitch, that Ms Pero be appointed Chair of TC 3-42. The vote 
was unanimous .DS to contact CB for approval by BA. 
 
 
TC 3-43 Determination of discomfort glare (L. Bedocs) 
This committee report was voted on in 2008 but there were some dissenting votes from 
the Division and from the BA. A meeting was held on May 27 between DD3, DS3, VPT, 
VPP, and the Technical Manager (prior to TCC arriving in Budapest). DS3 summarised 
the plans for completing the document at that meeting. These focused on checking the 
accuracy, and correcting if necessary, the table of geometric multipliers. An issue 
related to the choice of the 1:1 spacing was resolved by noting that it was specified in 
the terms of reference (ToR), so no change is needed. 
 
Discussion: Mr.Bedocs feels that report was clear and quick and that comments were 
on the original objective of the work rather than on the report itself. He is annoyed about 
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it. He feels that D3 should understand what the ToR of a committee are when it gets 
approved and that it’s not fair or possible to criticise them when the work is done. 
Comments on a report that express disagreement with the original goals are out of play. 
Mr. Peter Zwick commented that he came into the work of this TC in the middle of the 
action. He looked more closely at the report because there were 4 negative votes; in the 
end it was agreed that the original ToR were clear on the spacing ratio. Discussions are 
needed between he and Mr. Bedocs on the topic of the geometric multipliers – there is 
concern that there is a method to use instead of interpolations to fix the tables. P Thorns 
said that Peter Raynham calculated the multipliers from first principles and did not 
interpolate them. Discussion will take place offline.  
 
Mr. Bedocs commented that there is a principle here: The negative votes based on 
disagreement with the ToR shouldn’t be a basis for reopening document. 
 
Action: CIE-TM and TCC 3-43 to meet to discuss revisions, and proceed to publication 
following their completion. 
 
 
TC 3-44 Lighting for older people and people with visual impairment in buildings (G. 
Cook) 

The TCC sent a report by e-mail, which was read out by the DS:  
There has been little progress on any of the work of the TC since the 

Division 3 Meeting on 7th October 2008 in Ljubljana.  
In particular there have been no additional sections supplied to the CIE 

Guidelines on accessibility and the draft of the Technical Report has not been 
produced for circulation to the TC members. I regret this.  

However, the reason for this lack of progress has been largely due to my 
extensive involvement in the authoring of two UK standards publications. The 
first is the authoring of BS8493: 2008 Light Reflectance Value (LRV) – Method of 
test. This standard has direct influence on the accessibility of buildings for people 
who are blind or visually impaired as it provides a standard and practical 
approach to the measurements of LRV for general surfaces. Previous research 
has shown that differences in LRV of ≥30 points are required for >80% of blind or 
visually impaired people to identify such a difference. Until BS8493: 2008 there 
was no agreed method of LRV measurement. Whilst this is not a lighting only 
issue it is an essential part of any lighting design guidance, which is an agreed 
output of the TC.  

The second reason is my involvement in the authoring of BS9300: 2009 
Design of buildings and their approaches to meet the needs of disabled people. 
My involvement in this 206 page Code of Practice has been focussed on the 
lighting, colour and LRV provision of buildings other than dwellings. In particular 
this Standard has drawn from the SLL Factfile 8 Lighting for people who are 
visually impaired and Factfile 10 Providing visibility for an ageing workforce, 
together with some general sections of the Habinteq – Pocklington Design Guide 
Housing for people with sight loss. This work has only recently been completed 
with a national conference launch in London on 25th March.  
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Both of these publications are related to the work of the TC in that they set 
UK-wide standards for use in the design of buildings to make them accessible to 
all users. Unfortunately this work has seriously restricted my ability to work on the 
agreed outputs of the TC. Although I have some commitments over the coming 
year these do not involve the authoring of standards and would allow me to 
continue the work of the TC, if the Division is minded for me to continue.  

 
The meeting discussed the feasibility of the timetable. Is completion 2010 still 
reasonable? TCC He had committed to a draft for 2009 but did not achieve it. 
 
Action: DS to clarify work plan timetable with TCC 
 
 
TC 3-45 Luminance based design approach (Y. Nakamura) 
Dr. Nakamura reported on the outcome of their meeting on Saturday May 30. There is 
an outline for the report and experiments have been done. The direction of the work has 
shifted somewhat. This new design method is very difficult, so they have divided it into 
several phases. First, they will expand design into consider vertical as well as horizontal 
surfaces, still using illuminances, and the report will focus on this. A draft will be 
circulated to the members in a couple of months and ready to complete next year.  
 
Action: DS to get more detail on this from TCC 
 
 
TC 3-46 Research Roadmap for Healthful Interior Lighting Applications (J. Veitch) 
The TCC reported that she is collecting further publications for the literature review 
portion of the report. She expects to begin writing the report in August 2009 (after 
finishing TC 3-34), with a draft by end of calendar 2009. Online rather than face-to-face 
meeting are planned and she fully expects to meet the deadline for completion of 2011.  
 
 
TC 3-47 Climate-Based Daylight Modelling (J. Mardaljevic) 
Dr. Mardaljevic reported by e-mail to the DS that The committee had its first meeting in 
Rotterdam in May 2009 and plans to meet again at Lux Europa in September 2009. The 
detailed report is in Annex C.  
 
 
TC 3-48 CIE standard method of UF table calculation for indoor luminaires (P. Thorns) 
The committee has six members and the members have circulated discussion 
documents. Their first meeting will be tomorrow, June 2, 2009. The TCC expects report 
completion as scheduled in 2011. 
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9. Reportership Updates 
R 3-13 International Lighting Vocabulary (Y. Koga) 
The ILV is going for ballot shortly (deadline July 23). Each Division has to do a final 
check on the definitions related to their topics. She will do this for D3. Each Division has 
two votes: she and DD3 will be our voting representatives.  
 
 
R 3-23 Lighting Control and Energy-Efficiency (P. Dehoff) 
The report of R 2-23 is attached as Annex D. It includes a proposal for new TC (see 
below).  
 
Moved to close R-3 23 (Veitch/Ejhed), voted unanimously. Action: DS to notify CB to 
update records. 
 
DS3 expressed thanks to Dr. Knoop for her contributions to completing the report. 
 
 
R 3-24 Overhead Glare (T. McGowan)  
This report was received (Annex E), but too late to circulate. There was discussion 
about the need for new TC on this topic, but deferred to later. There was comment on 
the need because UGR does not apply to new luminaires or light sources (see below). 
 
 
R 3-26 Climate-based Lighting Analysis (J. Mardaljevic)  
This reportership has been superseded by TC 3-47 and the report is posted on the web 
site.  
 
Moved (Knoop/Schierz) to close the reportership. Unanimously approved. Action: DS to 
notify CB to update records. 
 
 
R 3-28 Lighting requirements for night-shift workers (M. Knoop) 
Verbal report: Draft document reviewed by various parties. Discussion about 
cooperation with TC 6-63, but TC 6-63 just started. This report is a literature review, but 
it’s too soon to make design recommendations – review will be used for TC 3-46. We 
need a mechanism to coordinate better with D6 on this — the coordination seems a bit 
complicated to set up. This is a placeholder for keeping up with TC 6-63. 
DS3 will coordinate with Drs. Lockley and Knoop. 
 
 
10. Liaison Officers’ reports 
CEN TC169 – Light and Lighting – L. Bedocs 
The next plenary of this TC will be on 21st Oct 09. The tasks are devolved to the 10 
Working Groups. 
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WG1 – Terms and Definitions – Updated draft of EN 12665 is completed and is 
being prepared for enquiry/vote in CEN.  
WG2 – Lighting of work places – The updated standard EN 1837 Lighting in 
Machines in line with the new Machinery Directive is published. The revision of 
EN 12464-1 is nearing completion. A standard on Daylighting is being considered. 
WG3 – Emergency lighting – Plans are in place to revise 1838 with particular 
attention to signage and the content of CIE S 020 standard. 
WG4 – Sports lighting – Tasks completed. 
WG5 – Road lighting – The joint TC169/TC226 WG commenced revision of EN 
13201 and to add energy limiting criteria. 
WG6 – Tunnel lighting – No activity 
WG7 – Photometry – work progressing in three parts. a, characterisation of 
illuminance and luminance meters, b, photometry of T5/T16 lamps, c, angular 
spacing in goniophotometry.  
WG8 – Exposure to incoherent radiations – work in progress on non-light source 
generated emissions (welders etc). 
WG9 – Energy requirements for lighting in buildings – Corrigenda to EN 15193 is 
in preparation. 
WG10 – Characterisation of optical materials – Work in progress to draft as part 
1 standard on “Characterisation of ductile mirror optical materials”. 

 
Dr. Veitch asked about the WG2 std on daylighting and possible links to TC 3-47. A 
small panel will be formed to move ahead, hasn’t started yet. LB said that it’s too soon 
to go away from daylight factor in a standard so the absence of that report that need not 
be a barrier to the work. There is information enough for a first step. There could be a 
small conflict between CEN and CIE standards because there are new things going into 
a revision of the EN standard but S008 is not currently being revised (to be discussed 
again this afternoon). 
 
Dr. Darula pointed out that there’s a big difference between daylight factor and TC 3-47 
approach – static in DF and dynamic in climate-based approach. DF is useful for 
window design. Moving to dynamic approach is very much for the future because it’s 
more complex, even though it sounds like a good idea. 
 
 
ISO/TC159/SC4 – Ergonomics of Human-System Interactions – L. Bedocs 
Work continues on the updating of the multi part of ISO 9241 standard covering both 
hardware and software components of interactive systems (note new numbering system 
will be established with this revision). Also progressing on ISO 6385 standard to define 
ergonomics terms and concepts and establishes basic guidelines for the design, 
operation and maintenance of work systems. 
 
 
ISO/TC159/SC5 – Ergonomics of the Physical Environment – L. Bedocs 

WG2 – Lighting, no activity [LB is convenor of this group] 
WG4 – Integrated environments, environmental information gathering in progress.  
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WG5 – Environment for people with special requirements, the drafting of the 
requirements are progressing. This WG is linked to the work of Ken Sagawa. 

He noted that Janos Schanda is the CIE liaison to ISO TC159 itself. It will meet in 
Venice in August 2009. 

 
 
ISO TC 163/SC2 – Thermal performance and energy use in the built environment / 

Calculation Methods (Daylight) -- Y. Uetani  
No report received. (DS to check on progress.) 
 
 
World Meteorological Organisation (WMO) – None.  
Action item: DS to communicate with CB and Dr. Hentzberger to see whether this 
liaison can be made. 
 
 
International Association of Lighting Designers – Awaiting new liaison officer. 
DS to follow up with CB. 
 
 
IESNA –Discussions are ongoing to establish a formal liaison. 
 
 
International Dark Sky Association: T. K. McGowan  
The following report was received by e-mail and read aloud by the DS: 

The purpose of this Division 3 liaison, which was established at the 2006 Ottawa 
Division 3 meeting, is to: 
1.  Exchange information about the subject of light and human health and 
especially those health effects involving light at night. 
2.  Work together to minimize the energy waste and light pollution that results 
from building interior lighting. 
 
The International Dark-Sky Association (IDA) is focused on efforts to reduce light 
pollution from indoor and outdoor lighting which results in sky glow, light trespass, 
glare and wasted light which, in turn, represents wasted energy.  For example, 
an analysis of U.S. outdoor lighting energy use by the IDA has indicated that 
some 30% of the energy used by roadway lighting does not reach the intended 
target surface.  The estimated cost of such wasted energy amounts to $1.7 
billion/year (at $.10/kWh). The full report may be found at http://www.darksky.org 
 
The IDA is particularly interested in research and information from Division 3 that 
can help establish the “dose” or the amount of light that detrimentally affects 
human circadian rhythms.  While the subject is complex and involves illumination 
quantity, timing, spectrum, spatial distribution and duration, establishing 
recommendations and limits which apply to both indoor and outdoor lighting 
systems are essential.  To put it simply, how should lighting be designed so that 
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people in their homes, apartments, hotels or institutions – wherever they might 
live - experience “bright days” when they are awake and “dark nights” when they 
are asleep.   
 
We particularly welcome the information and work that has resulted from the CIE 
Light and Health Symposia in 2004 and 2006 and the establishment of the new 
TC-3-46 (Research Roadmap for Healthful Interior Lighting Applications).  We 
are also pleased to see the light dose data that appear in the new IESNA 
Technical Memorandum TM-18-08 “Light and Human Health: An Overview of the 
Impact of Optical Radiation on Visual, Circadian, Neuroendocrine and 
Neurobehavioral Responses” (available from the IESNA at: http://www.iesna.org )   
 
The IDA appreciates this continuing liaison with CIE Division 3. 

 
 
Society of Light and Lighting – (G. Cook, informal)  
Dr. Cook not being present, Mr. Bedocs reported that SLL is celebrating its centenary in 
2009 with a series of events. They have produced a new technical handbook, launched 
in February 2009. At the AGM they released a book detailing the history of light and 
lighting (Loe and MacIntosh). Other events will continue throughout 2009. 
 
 
Illuminating Engineering Institute of Japan (IEIJ): Y Nakamura, informal.  
IEIJ had an international symposium on LEDs in March 2009. Much discussion was on 
the hardware but there were also presentations on software related to using LEDs and 
in lighting design. IEIJ has many committees related to D3 issues, particularly using 
LEDs. There’s a role for corresponding members there. Contact YN for more 
information, or see J. Light & Visual Engineering. 
 
 
Professional Lighting Designers' Association – J. Ejhed, informal.  
We are seeking a formal liaison with PLDA but identifying the person is problematic. His 
suggested person said no and the next suggested person wasn’t accepted by the PLDA 
board. Prof. Ejhed is trying to find someone else as he doesn’t want to do the liaison job. 
PLD conference will be in Berlin in October 2010, and is expected to top 1000 
participants. (They have events every 2 years.) 
 
 
DS will contact CB to arrange for liaison officers with World Health Org and IEA. 
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11. Review of Division 3 publications 
During the past year, DE3 reviewed the list of CIE publications from Division 3 and read all of those currently available. 
The list was shown on-screen, with each proposed change discussed in turn. In the table below, the right-hand column 
records the discussion at the meeting and the decisions taken or actions to be undertaken. 
 
CIE # Title Year Status / 

Suggestion
Comments and Decisions 

Technical Reports  

5 
Discomfort glare in the interior working 
environment 
 

 Already 
Withdrawn 

 

16 Daylight 1970 DE: Keep 
as it is 

 

19.21 

An analytic model for describing the 
influence of lighting upon visual performance 
2nd ed. Vol. 1 
DE: This publication contains much useful 
information and should be retained. 

1981 DE: Keep 
as it is 

 

19.22 

An analytic model for describing the 
influence of lighting upon visual performance 
2nd ed. Vol. 2 
DE: This publication contains much useful 
information and should be retained. 

1981 DE: Keep 
as it is 

 

29.2 Guide on interior lighting 2nd ed. 
Not available from CIE 1986 Already 

withdrawn 
 

40 Calculations for interior lighting : Basic 
method 1978 DE: Keep 

as it is 
 

49 

Guide on the emergency lighting of building 
interiors 
DE: Publication out of date with respect to 
numeric values and terminology quoted in CIE S 
020/E:2007. Suggest making this publication 
obsolete as most information is present in the 
standard. (Only noticeable absence is the brief 
section 8 on maintenance.) 

1981 DE: 
Withdraw 

Dr. Veitch asked whether we know enough to decide the 
question today. Mr. Bedocs confirmed that CIE 49:1981 is 
in conflict with S 020/E:2007.  
 
Action: DD3 and AD/E to review and make 
recommendations for action. 

52 Calculations for interior lighting : Applied 
method 1982   
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55 

Discomfort glare in the interior working 
environment 
This publication gives a good background to 
basic glare theory. It also shows the history of 
the development of glare systems and the CIE 
UGR calculation. Still a valuable document. 

1983 DE; Keep 
as it is 

 

60 

Vision and the visual display unit work 
station 
Although slightly outdated, both in some of the 
recommendations and especially in the lack of 
reference to modern technology (and the 
illustrations), it is essentially a sound document. 
Updating the publication to address these points 
would be the best option, otherwise keep as is. 

1984 

DE: Update 
if possible 
but keep 
 
 

Dr. Veitch suggested we keep this report and see what TC 
3-42 comes up with as this topic is covered within the 
proposal for that report. 

97/2 

Maintenance of indoor electric lighting 
systems 
This document has been recently updated and is 
an invaluable reference for the calculation of 
maintenance factors for indoor schemes. Widely 
referenced by other documents it can be kept as 
is. 

2005 DE: Keep 
as it is 

DS pointed out that she had received information from Mr. 
Stockmar about an error. Mr. Zwick said that an erratum 
page can be produced, and Mr Bedocs (who chaired the 
TC that wrote the report agreed to this.  
 
Action:  DS to talk to Peter Zwick about this. 

103/2 

Industrial lighting and safety at work 
Much of this work has been superseded by 
EN12464-1 and CIE S008. The advice on 
assessing the role of lighting in industrial 
accidents is still useful. 

1993 DE: Keep 
as it is 

 

103/5 

The economics of interior lighting 
maintenance 
Still a useful document and the information, 
although slightly outdated by the 2005 update to 
CIE 97 is still valid 

1993 DE: Keep 
as it is 

 

108 

Guide to recommended practice of daylight 
measurement 
This is a valuable document helping ensure 
consistency in daylight measurements. As the 
IDMP has been ongoing for ~15 years the 
document should be checked to ensure it still 
reflects current practice, perhaps via a 
reportership 
 

1994 
DE: Keep 
but check 
contents 
still correct 

Dr. Darula commented that there are other ways people 
do daylight measurement. DE added that although one 
can buy the document, the diskette seems to have been 
withdrawn.  
 
Action:  DD3 to ask Dumortier to look at this – maybe if he 
thinks it should be changed we will need to find someone 
to do it. 
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110 

Spatial distribution of daylight – Luminance 
distributions of various reference skies 
A good document giving equations for two 
standard sky types (clear and overcast) plus 
information on intermediate skies 

1994 DE: Keep 
as it is 

 

117 

Discomfort glare in interior lighting 
This document needs updating to harmonise 
with the output from TC 3-43. A way forward 
would be for CIE 117 to contain the theory and 
background to the UGR calculation and a 
second document contain the practical 
application of the UGR method for both 1:1 and 
1:0.25 SHR. CIE 117 could perhaps take in 
useful content from CIE 55 and CIE 55 could 
then be deleted. 

1995 
DE: Update 
if possible 
but keep 
 

Mr. Bedocs says 117 could be split into two parts easily 
and integrated with the output of his TC 3-43. Could also 
depend on the results of TC 3-47. Who would do this? Mr. 
Bedocs could try it after finishing TC 3-43, with input from 
Kevin Poulton of AU who chaired the TC that produced 
117. DE commented that ISO 9241-307 and S 008 link to 
this through UGR.  
 
Action: Discuss with DD3, DS, etc. and produce ToR for 
later e-mail ballot. 

147 Glare from small, large and complex sources 
Still a relevant and valuable document 2002 DE: Keep 

as it is 
 

157 
Control of damage to museum objects by 
optical radiation 
 

2004 DE: Keep 
as it is 

A very useful document with much relevant information. 

161 
Lighting design methods for obstructed 
interiors  
 

2004 DE: Keep 
as it is 

A recent document 

164 
Hollow light guide technology and 
applications  
 

2005 DE: Keep 
as it is 

A recent document 

171 
Test cases to assess the accuracy of lighting 
computer programs 
 

2006 DE: Keep 
as it is 

A recent document 

173 Tubular daylight guidance systems  
 2006 DE: Keep 

as it is 
A recent document 

Disks  

D006 
Automatic quality control of daylight 
measurement – Software for IDMP stations 
(computer program to Publ. CIE 108) 

1994 withdrawn 
 

Standards  

S003 Spatial distribution of daylight – CIE 
standard overcast sky and clear sky 1996 withdrawn  
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S008 

Lighting of indoor workplaces (also ISO 
8995) 
DE: Should be reviewed and updated to reflect 
new DSE and luminous environment 
considerations. E.g. ISO 9241-307 

2001 DE: Keep 
as it is 

 

S011 Spatial distribution of daylight – CIE 
standard general sky 2003   

Proceedings  

X003 
Daylight and solar radiation measurement 
(CIE – WMO Symposium Proceedings, 
Berlin, 9 – 11 Oct, 1989) 

1989  
 

X015 Proceedings of the first CIE Symposium on 
Lighting Quality 1998   

X024 Proceedings of the CIE/ARUP Symposium 
on Visual Environment 2002   

Documents from reporters  

 Div_3 CIE guide on daylighting of building 
interiors    

T304 Lighting control / draft 1991 1996   
R306 Accidents and lighting 1998   

R318 Thermal environment and visual 
preferences 2000   

R319 Glare from windows 2000   
R320 Use of satellite images 2001   
 
 
DD3 expressed his thanks to the DE for undertaking this time-consuming task. 
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12. Future work  
New TCs 
New TC 1: Decision Scheme for Lighting Controls for Tertiary Lighting in Buildings 
Terms of Reference:  
- offer guidelines in order to balance lighting quality, user comfort and energy efficiency 
in lighting controls solutions for tertiary lighting in buildings (i.e., for commercial, 
institutional, and industrial buildings).  
- work on a decision scheme with focus on the user requirements (visual comfort, 
performance, personal control) to determine the most applicable control solution, 
including the consequences for possible savings. In this, it needs to be assumed that 
there are no technological or financial hurdles.  

Proposed members:  
Peter Dehoff, Austria  [Chair] 
Martine Knoop, The Netherlands  [Secretary] – unless PD won’t, in which case 
she will be Chair. 
Anna Pellegrino, Italy  
Arnaud Deneyer, Belgium  
Tommy Govén, Sweden  
Dilek Enarun, Turkey  
Richard Kittler, Slovakia  
Erlend Lillelien, Norway  
Grega Bizjak, Slovenia  
Lou Bedocs, UK  
John Selander, US  
Peter Thorns, UK 
Corresponding:  
Robert Henderson, South Africa  
Jennifer Veitch, Canada 

 
Moved: Knoop. Seconded: Veitch. Unanimously approved. DS to take this to the CB  
 
 
New TC 2: Evaluation of visual performance the real lit environment [joint with D1] 
DD3 presented a rough proposal from a group in D1 for a joint technical committee ”To 
investigate and report on visual performance by means of psychophysical and 
physiological measurements in the real lit environment,” with proposed members Ingrid 
Vogels [chair]; Dragon Sekulovski, Steve Fotios, Ronnier Luo, Jan Ejhed, Monica Bilger, 
Yoshiki Nakamura, AIST, NIST.  
 
There was discussion from Dr. Veitch, Mr. Bedocs, and Mr. Thorns who were all not 
clear about what this TC will do. Additional confusion came about from a statement 
saying that the group would study ‘real lit environments” while doing laboratory research.  
 

Minutes -- CIE Division 3 Budapest 2009

Page 17



 

In the end, the meeting directed DD3 to get clarification before any further discussion 
could take place. A decision could follow later by e-mail ballot. 
 
 
TC proposal 3: Quality Lighting Criteria for Solid State Lighting 
Terms of reference: List and examine what problems with respect to user performance, 
acceptance and comfort arise in LED lighting solutions for indoor, tertiary (commercial / 
industrial and institutional) lighting, which cannot be quantified with existing quality 
measures.  
Topics to cover are, for example: 

• discomfort glare. The UGR is not applicable for very small sources with high 
brightness, or for luminaires with a high non-uniformity over the luminous area  

• overhead glare. This type of glare is not thought to be a topic in lighting design 
until now. Nonetheless, the luminance of the LED is much higher than the 
luminance of other light sources such as fluorescent lamps, and this is expected 
to be a problem. 

The TC should come up with recommended solutions for incorporating best practices 
into CIE guides and recommendations. 
 

Proposed committee members: 
Martine Knoop, NL (Chair) 
Peter Thorns (?) 
Terry McGowan, US (possibly also Naomi Miller) 
Guy Newsham, CA 

 
The proposer, Dr. Knoop, wants people to digest the proposal and have a vote by e-
mail. Mr. Bedocs and Mr. Thorns expressed dissatisfaction with the title, being uncertain 
about the word “criteria”. In their view, this might suggests that there are special issues 
for SSL that are different from existing lighting solutions. Furthermore, they suggested 
that the terms of reference need modification to include another example that is not 
glare. Dr. Veitch said that she is not confident we can do the last sentence yet – more 
likely the TC would identify areas that need more research. Ms Pero asked if the 
committee will look only at how SSL is currently used or also at how it might be used in 
future (i.e., not on ceilings). Prof. Ejhed said it’s not easy to make rules for things that 
don’t exist yet. He also asked what’s special about SSL. Dr. Veitch said how about 
starting by indentifying characteristics of SSL in relation to existing sources, then asking 
which of our current criteria apply, what fits and what does not in our existing criteria, 
what do we need to know to make SSLs useful in applications? Mr. Bedocs suggested 
the title: “Application Issues for Indoor Lighting with SSL Solutions”. Dr. Knoop will write 
new terms of reference and submit it for an e-mail ballot.  
 
 
New Reporters – no proposals 
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New Liaison 
Dr. Koga proposed a new liaison with WG7 of TC205 "Indoor Visual Environment". It 
has been drafting "ISO 16817 Building Environment design - Indoor environment - 
Design process visual environment" and wishes to set up cooperation with CIE on visual 
environment design. The convener of WG7 is Dr. Marc Boudrier (Ecole Nationale 
Superieure d'Architecture de Paris La Villete, France) and the secretary is Mr. Rodolphe 
Civet (AFNOR, France). She is a member of WG7 and ISO TC205 has designated me 
to be a permanent liaison with CIE. 
 
Moved: Koga/Veitch. unanimous. DS will communicate this to CIE-CB for coordination.  
 
 
13. Any other business 
CIE Online Tools 
- Martina Paul of CB gave a presentation on the new CollTool for online work of TCs. All 
the tools are in a test phase. The collaboration tool is still in a beta phase, under test. 
Training slots are available this week for those who are around to attend. CollTool is a 
platform from IEC, simple to use. WebEx is a tool for online meetings using VoIP (no 
video, just audio – cost and bandwidth issues). Strength is that there are no exe files to 
download; operates entirely within browser.  
 CollTool: Each person has access rights allocated by the leader of the activity 
(DD, TCC, etc.). Users provide contact information, only need to provide the information 
they choose to provide. Only an e-mail address is mandatory because that is how the 
system operates.  
 WebEx is separate, through cie.webex.com – one license for now, so meeting 
has to be co-ordinated through them (only 1 meeting at a time). Document sharing is for 
annotation. Can also capture desktop and in that case it’s editable. (Check with Amr 
Haffar for the detailed specs.) 
 - New web site, cleaned up graphics, new background for managing content. 
Common graphics coming for the divisions. This will mean that publication lists and TC 
numbering records will be entirely maintained by CB.  
 
 
CIE Book on SSL 
CIE has had good success with its edited book on Colorimetry, published in 2006 by 
Wiley. There is a desire to produce an edited book on solid-state lighting. The editor, J. 
Schanda, is look for a chapter from Division 3. He wants contributions fairly fast for 
single-authored chapters (i.e., Division products and not balloted), for a general 
audience (architects, engineers, not scientists or lighting specialists). Mr. Govén 
suggested maybe it should be online rather than in print because the technology is 
changing so fast. Mr. Bedocs thought they could have identified authors from the 
presenters at the conference this week. He also suggested that it’s premature to write 
an authoritative CIE document in that there’s not much to say about application at the 
stage of development today. Mr. Govén agrees that there’s no harmonization so a 
valuable document isn’t possible – but it’s possible to tell stories about how things are 
developing. Prof. Ejhed said we can have a book that outlines the limitations of what is 

Minutes -- CIE Division 3 Budapest 2009

Page 19



 

existing in the technology today. Mr. Govén said it’s too early to talk about applications; 
consider this new TC on SSLs, there are new problems that will arise and we need to 
solve them first before we promulgate widespread applications. Prof. Ejhed says its 
valuable to turn the perspective, so that people think about what might be done; CIE 
needs to seize the initiative before others do. Dr. Veitch commented on the solid-state 
physicists as a potential audience for this book. Prof. Ejhed observed it should be 
neutral not positive or negative. (Overall there was little enthusiasm for the project, and 
no one volunteered to be an author.) 
 
 
14. Next meeting 
2010, March   Vienna @ CIE Lighting Quality and Energy-Efficiency conference 
2011, July:  Sun City, South Africa (27th CIE Session) 
 
 
15. Vote of thanks to hosts 
The meeting expressed its thanks in the customary way. The DS will send a note to the 
Hungarian meeting organizers on behalf of Division 3.  
 
16. Adjournment 
 
J. A. Veitch 
Secretary Division 3 
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Annex A 
TC 3-39 Discomfort glare from daylight in buildings (W. Osterhaus) 
 
Proposed design guide content 
 
• Daylighting terminology, measurement metrics, instruments and how to use them 

to make meaningful measurements 
Research reports repeatedly describe difficulties in comparing research results from 

different studies and results from building performance evaluations due to a lack 
of common research or assessment methodologies and actual measurement 
protocols.  It appears thus advisable to provide easy to use guidance on the 
appropriate terminology for daylighting design, on methodologies, and on which 
measurements to make for assessing visual comfort, as well as where and how 
in order to keep measurement errors as small as possible. 

• Initial design considerations 
Along the lines of the topics discussed in this paper and in reference to relevant 

research findings, the design guide will provide useful starting points and suggest 
possible avenues to arrive at suitable qualitative and quantitative criteria for 
establishing initial design concepts for glare-free daylighting. 

• Design development and appropriate assessment strategies 
It is highly advisable to begin making assessments of design choices as early as 

possible to avoid costly design revisions later on.  Assessment strategies and 
tools will vary according to the level of detail provided and the complexity of the 
design parameters involved at a given stage of the design development. 

• Interpreting design assessment results for refining the design scheme 
Discussions with design professionals reveal difficulties in interpreting results from the 

application of assessment tools, especially computer simulations.  This is due in 
parts to a lack of having comparable data from other like projects and not being 
able to put the results from the simulation in question into perspective.  The 
design guide attempts to provide useful ranges of suitable qualitative descriptions 
and appropriate quantitative values for these descriptions on the basis of built 
examples and research projects. 

• Examples 
Designers typically engage in a pre-design precedent search providing inspiration and 

visual imagery, but also possible facts about the likely performance of such 
design precedents for the design task at hand.  It seems therefore desirable to 
provide references to daylighting design projects for work environments which 
are known to function well with respect to visual comfort and some which exhibit 
serious impediments for comfort. 

• Design tools and how to use them 
A section on advice for the application of the different tools available for assessing 

various design scenarios would assist designers selecting tools appropriate at a 
given design stage and what to keep in mind when using them. 

• References and further reading 
Throughout the design guide, references will be provided to relevant research findings 

and literature which might allow the designer to enter deeper into the topics 
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discussed.  A listing of all of the literature cited in the design guide will be 
provided, preferably grouped according to key concepts as well as according to 
key words from the title or content of the referenced work. 
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Annex B 
TC 3-42, Guide on Lighting Applications for Indoor Work Places 
 
Proposed Structure and Content 
Lou Bedocs, 10th May 2009 
 
1, Introduction – Set the scene, describe the relationship with CIE S 008, explain the 
role of this guide to achieve the right quantity and quality lighting in indoor work places, 
give lighting design and techniques guidance for specific application segments. 
 
2, Lighting Objectives – Performance, efficiency, comfort, health and safety 
 
3, Holistic approach to Lighting Design – (what to consider as criteria and solution) 

3.1 Luminous environment – luminance and illuminance distribution in space 
(ergonomics, light flow, modelling, appearance) and surfaces, reflectance, glare 
aspects, colour (source Ra/Tcp, surface), daylight, flicker and stroboscopic effect  
3.2 Lighting and architectural integration – surfaces, windows/roof lights, services 
(suspended ceiling, air-conditioning), required atmosphere/ambiance 
3.3 Lighting energy requirements and control – installed load, lighting control 
systems, energy efficiency benchmark, defend the right light v energy 

 3.4 Operation and maintenance of the installation – MF, service 
schedule/process 
 3.5 Lighting economics – Capital and operation cost, life cycle costing, 
sustainability 

3.6 Emerging criteria – Light and health, Light for Older persons and Persons 
with disabilities, Harmful aspects of light indoors  

 
4, Lighting Design –  
 4.1 Techniques and systems – direct, indirect, combined, local, general, etc 
 4.2 Special needs – DSE usage, emergency lighting, circulation areas  
 4.3 Choice of light source and required circuits – size, rating, characteristics, 
data, etc 
 4.4 Choice of luminaires – optics, protection, appearance, performance, data, etc  
 4.5 Planning sequence – criteria, techniques, solutions, assumptions, 
calculations 
 4.6 Calculation procedure – grids, illuminance, UGR, energy, lighting software 

4.7 Verification and measurements – data, instruments, measuring conditions 
and locations, degree of accuracy  

 
5, Lighting application fields –  
 5.1 Industrial premises –  
  5.1.1 Activities in the premises 
  5.1.2 General design considerations and function of lighting 
  5.1.3 Lighting recommendations – with some extracts from CIE S 008 
  5.1.4 Lighting techniques and solutions 
  5.1.5 Operational needs 
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  5.1.6 Checks and appraisals 
 5.2 Office buildings – as above 
 5.3 Retail premises – as above 
 5.4 Educational premises – as above  
 5.5 Health care premises – as above  
   
6, Bibliography 
 6.1 Standards – CIE S 008, CIE S 020, ISO 9241-307, ISO 14253-1, IEC 50 
(845) 

6.2 Guides – CIE Publication 60/1984, CIE Publication 97-2/2005, CIE 
Publication 117/1995, CIE publication DIS 021/2009, CIE Guidelines for 
Accessibility 

 6.3 Reference articles 
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J. Mardaljevic CIE 3-47

1 Committee

The committee was finalised in February 2009. The TC members are listed below, Table 1.

The ‘A’ and ‘C’ labels indicate member status as either ‘Active’ or ‘Corresponding’. The ‘+’

label indicates that the member attended the VELUX 2009 Daylight Symposium (see following

Section).

Marilyne Andersen (secretary) MIT, USA A +
Francesco Anselmo Arup, UK A +
Magali Bodart Catholic University of Louvain, Belgium A +
Ricardo Cabus Universidade Federal de Alagoas, Brazil A +
Jens Christoffersen SBI, Denmark C +
Dominique Dumortier ENTPE, France C +
Lisa Heschong Heschong Mahone Group, USA C +
Eleanor Lee LBNL, USA A
Amelie Martinez ENTPE, France A +
John Mardaljevic (chair) De Montfort, UK A +
Michel Perraudeau ENTPE, France C +
Christoph Reinhart Harvard, USA A
Nicolas Roy VELUX, Denmark A +
Jan Wienold Fraunhofer, Freiburg, Germany A +
Stephen K Wittkopf NUS, Singapore A

Table 1: Members of Technical Committee 3-47

2 TC ‘Launch’ Meeting

The biannual VELUX Daylight Symposium was held in Rotterdam 13-14 May this year (2009).

This event provided an opportunity for twelve of the fifteen TC members to meet, many of

whom were meeting each other for the first time. Attempts were made to organise a formal

meeting in a conference room. However, a combination of the full schedule for the Symposium

and the travel arrangements of many TC members made this impractical, and the only slot

available was late in the evening on the 12th. Accordingly, and given that the majority of TC

members had been travelling much of the day, a combined supper and TC ‘launch’ meeting

was arranged. This allowed for a number of small group discussions - a format which continued

throughout the Symposium as TC members made use of available opportunities to network

and exchange ideas and experiences on Climate-Based Daylight Modelling (CBDM).

2 of 4
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3 Items on the Agenda

The majority of the discussions were focussed on the first three items of the TC terms of

reference (ToR) listed below:

• To describe the state-of-the-art in CBDM and determine levels of research activity.

• To identify themes in ongoing areas of CBDM research and forecasting of future devel-

opments.

• To identify key areas of core or supporting research which are either lacking or with

insufficient activity.

• To determine key application areas for CBDM and the required data pre-requisites.

• To codify an authoritative workflow for CBDM that is compliant with agreed quality

assurance criteria.

• To provide guidance on the application of CBDM to predict emerging daylight metrics.

With regard to the first two items, most of the TC members have supplied a short description

of their past, present and likely future research activities in the broad area of climate-based

daylight modelling. These will serve as the basis for apportioning the first work packages.

It was decided that TC outputs should mainly focus on the underlying methodologies for

CBDM. Whilst these outputs might make mention of particular software packages etc., the aim

of the TC is to promote and make authoritative robust methodologies for CBDM in the broad-

est sense rather than to publicise software packages be they free or commercial. Additionally,

it was decided that the underlying mechanism for predicting climate-based measures of day-

light could be by either computer simulation or advanced scale model approaches. However,

it is evident at this stage that most of the research effort is directed towards simulation-based

methods.

In further refining the aims of the TC, comparisons were made with dynamic thermal

modelling (DTM). CBDM is founded on using the same, or similar, standardised climate data

files that have been used in dynamic thermal modelling for over twenty years. DTM is a

mature practice that is the product of numerous research projects carried out worldwide over

several decades. It is widely acknowledged that the trends in funding have shifted away from

supporting core work in building simulation since there is a perception that the problems have

been largely solved and that fundamental research is no longer needed. Thus TC members

are under no illusions that it will be easy to secure funds for basic research, and that core

work may need to be carried out ‘on the back’ of other projects. For example, a considerable

amount of testing will be needed to determine the sensitivity of outputs to uncertainties in

input parameters such as material properties and even sky model selection. These and other

key aspects of CBDM will be identified over the next twelve months and suitable testing
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procedures devised and carried out. Investigations into sky models will make use of TC 3-37

outputs where possible.

3.1 A TC ‘wiki’

A ‘wiki’ is a collaborative website allowing the easy creation and editing of any number of

interlinked web pages. TC member Francesco Anselmo has offered to create a wiki specifically

for the exchange and dissemination of material between committee members. Read and write

access will be restricted to TC members, and read access will be allowed for nominated/invited

‘guests’. Creation of this is currently underway and will most likely be hosted on Mardaljevic’s

website at De Montfort University. Testing should commence in early to mid-June (2009).

3.2 TC Secretary

At the Daylight Symposium meeting, Marilyne Andersen volunteered to act as TC secretary.

3.3 Lux Europa 2009

Preparations are underway to arrange a meeting of the TC at the Lux Europa conference in

Istanbul, September 2009.

4 Acknowledgements

VELUX are to be thanked for waiving the Symposium registration fee for members of TC 3-47

and also for hosting the ‘launch’ supper meeting.
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Annex D 
Reportership on Lighting Controls and Energy Efficiency 
 
 09/07/2009 

Report by: Martine Knoop, Peter Dehoff 
 
 
Title: Energy efficiency benefits from lighting controls 
Controls for energy efficiency operate according to the following principle: 

• Realise the required illuminance level  
• at the right time  
• for the right purpose  

Lighting control strategies to address this are: 
• Time switching 
• Constant illuminance  
• Presence or absence detection 
• Daylight responsive control 
• Tuning (task or purpose dependent lighting) 

Besides this, following strategies influence the energy consumption: 
• Demand control or load shedding 
• Personal control 
• Scene setting (potential to increase energy consumption) 

All these strategies will have an effect on the energy consumption, and savings can range from 
0 to 80%. The actual savings will depend mainly on the context (e.g. building, geographical 
location, combination of controls and user behaviour) these controls are being used in. 
Therefore it is not possible to give one single number for the possible energy savings. The 
majority of existing energy efficiency evaluations are made from a technology viewpoint only, 
whereas the user can greatly affect the actual savings. A new TC should work on a decision 
scheme to determine the most applicable control solution for a specific situation, taking into 
account lighting quality, user comfort and energy efficiency. This scheme should include the 
consequences for possible savings of context and chosen controls.  
It is out of the scope of this statement, to discuss:  

• technical realisation and issues with respect to the above mentioned strategies. There is 
a large amount of literature already available, and is subject to changes because of fast 
technology development 

• savings of an integral approach including other building services. Research indicates 
that reducing the use of electrical lighting during the summer might have a beneficial 
effect on energy consumption for cooling, whereas additional required heating in 
wintertime seems to be minimal. 

Besides a decision scheme, barriers to use controls need to be addressed in a future TC. A few 
barriers are listed below: 

- technology and costs. This should nonetheless not be covered by CIE  

- no clear view on user requirements to maintain user comfort (e.g. constant lighting, 
personal control, knowledge about saving), and the consequences of these 
requirements for the actual savings 
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- data availability and accessibility in order to determine actual energy savings (e.g. 
daylight availability1,2, need for shading, user profiles and user behaviour3) 

Aim of the TC work  
- offer guidelines in order to balance lighting quality, user comfort and energy efficiency in 

lighting controls solutions. 

- work on a decision scheme with focus on the user requirements (visual comfort, 
performance, personal control) to determine the most applicable control solution, 
including the consequences for possible savings. In this, it needs to be assumed that 
there are no technological or financial hurdles.  

 
Proposed members: 
Peter Dehoff, Austria 
Martine Knoop, The Netherlands 
Anna Pellegrino, Italy 
Arnaud Deneyer, Belgium 
Tommy Govén, Sweden 
Dilek Enarun, Turkey 
Richard Kittler, Slovakia 
Erlend Lillelien, Norway 
Grega Bizjak, Slovenia 
Lou Bedocs, UK 
John Selander, USA  

Corresponding: 
Robert Henderson, South Africa 
Jennifer Veitch, Canada 
 

                                                 
1 Energy evaluation on realistic sky conditions, not focus on overcast sky only.  
2 Data on accurate daylight availability is available, but not easily applicable by lighting designers. The 
access to this data should be addressed in another TC, but clear link to this TC. 
3 Research and literature review on user profiles and user behaviour is required 
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Report to CIE Division 3 – May 25, 2009 
Overhead Glare Reportership (R3-24) 

 
This reportership was established to seek out and report on recent lighting 
research dealing with the visual sensation described as “overhead glare”.  
The material is intended to assist the Division efforts as members consider 
how such glare might be defined and taken into account in the lighting 
design process either by incorporating it into the CIE UGR glare model or as 
a separate factor.  
 
Overhead glare is the sensation of visual discomfort (discomfort glare) or 
annoyance experienced when subjects are directly underneath a luminaire 
and looking straight ahead horizontally.  
 
Traditionally, it was thought that discomfort glare is experienced only when 
glare sources are in a person’s field of view (about 120 degrees left to right 
horizontally and from 70 degrees below to 55-60 degrees above a horizontal 
line at eye level as indicated in Fig. 1(a). [1] 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
Figure 1.     (a) Human Field-of-View             (b) Overhead Glare Zone 
 
However, about 1990 it was noticed that there were glare complaints from 
office workers sitting under luminaires with large parabolic reflectors 
especially as T8 and then T5 fluorescent lamps began to be used in such 
luminaires.  It was suggested that the higher tube luminance together with 
the focusing ability of the reflector substantially increased the downward 
intensity of the luminaire and that the higher luminance was somehow being 
“seen” although that is not, of course, possible since the luminaire is outside 
of the normal field-of-view.  The overhead glare sensation was easily 
experienced and demonstrated, however.  The glare was reduced or 
eliminated simply by shielding the eyes with a hand or putting on a hat with 
a wide brim.   
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The first research to be focused on overhead glare was presented by Sheedy 
and Bailey at the Work with Display Units ‘94’ Conference in Milan, Italy in 
October, 1994. [2]  Their study involved subjects positioned directly 
underneath a 4-lamp parabolic luminaire (T8 lamps) with the luminance held 
constant, but with variable head/eye shielding using caps with visors of 
different light transmissions. That study is considered to have proven the 
existence of overhead glare.  Later studies added more evidence.  In 1999, 
the IESNA Quality of the Visual Environment Committee together with the 
IALD Metric of Quality Committee organized a joint workshop that allowed 
subjects to experience overhead glare at 55, 65, 75, 85 and even 95 degrees 
above the horizontal line-of-sight using a simulated office space.  The results 
[3] showed that overhead glare was experienced at every angle used and 
that glare varied according to the luminance of the glare source.  It was also 
found that the glare sensation increased with source size, but that glare 
could be reduced by increasing the general illumination in the room.   
 
A study reported by the Lighting Research Center in 2000 [4] added 
calibration information.  Using naïve subjects, it was found that 16,000 cd/m2 
at all angles resulted in discomfort whereas in the 1999 study using lighting 
professionals, 9,000 cd/m2 was found to be the value. 
 
So, overhead glare appears to behave like what has been defined as 
discomfort glare except that overhead glare can be produced by sources well 
outside the normal field-of-view.  It just requires relatively higher luminances 
to produce the overhead glare sensation.  Further overhead glare studies are 
listed in the references. [5] [6] 
 
So, should Division 3 seek to define and recognize overhead glare and, if so, 
how might it be included in the CIE UGR model?  Ngai [3] and others [7]  
suggest overhead glare can be added to the UGR model easily, but that the 
results would require verification. 
 
During this period of research and discussion about overhead glare, much 
has been written about the general subject of discomfort glare itself.  The 
various glare models have been examined and modified, but our 
understanding of the glare sensation has not improved.  As Boyce puts it, [8] 
“In a sense, the UGR system represents a triumph of mathematical 
manipulation over human perception. The adoption worldwide of the UGR 
system would undoubtedly make life easier for those seeking to globalize the 
lighting business but whether it would represent an improvement in the 
accuracy with which the perception of discomfort glare can be predicted is 
open to question.” 
 
Your reporter has referred to UGR as a “leaky boat”.  It makes the journey 
successfully, but, increasingly, repairs have to be made along the way.  
Having been originally developed during the 1960s when interior lighting 
systems were composed primarily of fluorescent luminaires with 
direct/indirect distributions and fairly large luminous areas, UGR and its 
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North American counterpart, VCP, did indeed predict the glare sensation in a 
practical and accurate fashion.  But, as luminaires changed and general 
lighting systems began to utilize brighter and more intense HID and 
fluorescent lamps, UGR  became inaccurate.  Work by the CIE brought the 
UGR somewhat up-to-date after its adoption in 1995 and it remains, with 
modifications, the best system available according to many – including Boyce 
[8] (Page 179); but more “leaks” are appearing [9] [10].  For example, some 
have noticed [11] that large arrays of LEDs, especially LEDs with high 
chromaticity values (5000K and above) appear to be more glaring in some 
arrangements and luminaires than in others.   
 
Is it time, therefore, to develop a new system rather than to try further to 
patch the “leaks”?  A new glare prediction model has already been proposed 
[10] and Veitch [12] has suggested that a new conceptual model be 
developed.  
 
References: 
 
1.  Illuminating Engineering Society of North America. Light+Design – A 
Guide to Designing Quality Lighting for People and Buildings. IES DG-18-08. 
2008.  www.iesna.org 
  
2.  Sheedy, J. E., and Bailey, I.L., Symptoms and Reading Performance with 
Peripheral Glare Sources, Work with Display Units 94, Eds. A Grieco, G. 
Molteni, B. Piccoli, and E. Occhipinti, Elsevier Science, Amsterdam, 1995 
 
3.  Ngai, P. Lighting For Quality - Overhead Glare, LD+A, February, 2003, 
Page 10. 
 
4.  Ngai, P., and Boyce, P.R., The Effect of Overhead Glare on Visual 
Discomfort.  Journal of Illuminating Engineering Society, P.29, summer 2000. 
 
5.  Boyce, P.R., Hunter, C.M., and Inclan, C., Overhead Glare and Visual 
Discomfort.  Journal of Illuminating Engineering Society of North America, 
P.73, Winter 2003. 
 
6.  Yamako, M. and Kanaya, S. Study on Overhead Glare in Interior Lighting. 
Proceedings of Annual Conference of the Illuminating Engineering Institute of 
Japan 36(20030826) (in Japanese). 
 
7.  Eble-Hankins, M.L. and Waters, C.E. VCP and UGR Glare Evaluation 
Systems: A Look Back and A Way Forward.  Leukos, Vol. 1, No. 2.  October, 
2004, Page 7. 
 
8.  Boyce, P.R.  Human Factors in Lighting, 2nd. Edition. Taylor & Francis.  
London.  2003. 
 

Minutes -- CIE Division 3 Budapest 2009

Page 33



 4

9.  Iwata, T., Itoh, D. and Mochizuki, E. Border Between Contrast Glare and 
Saturation Glare. Proceedings (Vol. 2), 26th. Session of the CIE.  Beijing, 
China. 2007. 
 
10. Wienold, J. and Christoffersen, J. Evaluation Methods and Developments 
of a New Glare Prediction Model for Daylight Environments with the Use of 
CCD Cameras.  Energy and Buildings 2006.  Elsevier.  
www.elsevier.com/locate/ebuild or www.sciencedirect.com  
 
11.  Quality of the Visual Environment Committee of the IESNA.  LightFair 
Meeting, May 6, 2009.  (Meeting minutes in process) 
 
12.  Veitch, J. Research Proposal: Causes and Correlates of Discomfort from 
Glare.  Minutes of the IESNA QVE Committee.  October 19, 2003.  
 
This completes my report and the work of this reportership.  I recommend   
that it now be closed with special thanks to Peter Ngai and Martine Knoop for 
their contributions to this report. 
 
Terry McGowan 
CIE/USA Division 3 Member 
5/25/09 
 
Lighting Ideas, Inc. 
3559 Birch Tree 
Cleveland Hts., OH  44121 USA 
+01-216-291-1884 
lighting@ieee.org 
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