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Abstract

The Commission Internationale de I'Eclairage (CIE) was established in 1913. From work on basic
standard matters in light and lighting the interest focused on application with publication of guides.
Today the main interest is again on standards where the CIE is the international standardising body
in co-operation with ISO and CEN and in new technology.

As financial support is more difficult to find for the National Committees, the CIE seeks new forms
for membership and new ways of getting funding from organisations and companies.

1 History

International co-operation in the field of light-
ing started a long time ago, more than 100
years. There was a need for standardisation of
measures and terms to use in lighting and
lighting applications. September 3rd, 1900 the
CIP, Commission  International de
Photométrie, started in Paris with representa-
tives from the USA and Europe, in all 9 coun-
tries. It was the National Electrotechnical
Committees from the different countries that
were invited to take part.

During the first decade or so it became clear
that lighting involves miuch more than produc-
tion and photometry of light. Lighting engi-
neering became more pronounced and light-
ing engineering societies were established in
the industrialised countries.

CIP held conferences about every 4th year in
Ziirich. At the 4th meeting of CIP held in
Berlin end of August 1913 the CIE was estab-
lished. And it has gradually grown since then
to become the international organisation in
lighting.

2 Develﬂpmenf

The number of member countries has grown
to about 40 today. And one of the important
tasks for the coming years is to widen the CIE
family even more. Different ways are tried.
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One of the major tasks for the CIE has been to
find international agreement on matters relat-
ed to light, lighting and vision, both funda-
mental and in applications. Some of these mat-
ters are so basic that they have become stan-
dards. First more in reality than in actual pre-
sentation.

The results of the work in CIE were for many
years only presented in the proceedings of the
sessions but in the early 60:s it was recognised
that CIE should publish reports on specific
topics to make them more easy to find. Today
the number of reports has exceeded 140 and
that includes a number of new editions, or
updating of existing reports. For a period the
CIE also published a Journal.

At the meeting in 1928 a number of recom-
mendations were endorsed. As an example 85
cm above the floor was agreed as the basic
level for measurements of illuminance
indoors. The ratio between the "international
candle” and the Hefnerkerze was very notice-
ably different at different colour temperatures.
This led to a recommendation to work on find-
ing a method for heterochromatic photometry.

At the 1931 session the international system,
the so-called CIE System, of tricromatic col-
orimetry was established. The colour vision
characteristics of a "reference observer" were
defined. A standard white light and 3 illumi-
nants for use in colorimetry were defined.




In colour the CIE has thus been very active
and published standards and methods also for
describing the colour rendering properties of
light sources. These have been criticised very
much over the years but so far no one has been
able to present a better method. The first offi-
cial CIE Standards were on Colorimetric illu-
minants and on the Colorimetric observer
mumbered S001 and S002 and published in
1986.

The term candela was adopted at the session
in1948 (in Paris) to replace the old national
names such as bougie, candle and Kerze.

Another field where the CIE has been active is
in glare, especially discomfort glare in mteri-
ors. As you know methods to describe the risk
for glare disturbance were developed in many
countries and it was very difficult to find a
method that all could agree upon. One reason
for this was of course that no method was per-
fect for all applications. It should be both sim-
ple and still flexible! The CIE presentation of
lighting guides for indoor lighting needed a
method also for the assessment of discomfort
glare. And finally in 1995 a proposal for a CIE
method called the UGR was published as an
interim method until new research could lead
to a better method.

And the CIE has the challenge to find both a
better basis in understanding what glare.is and
from that a better method. So far funding and
interested researchers is lacking. :

The vocabulary used in lighting and the defin-
itions of measures and words has been pub-
lished in the three official CIE languages plus
Russian. The first edition came in 1938
including 103 terms and their definitions in the
then 3 official languages. Each term or word
has also been translated to several languages
by the CIE. 2™ edition in 1957. When the 3"
edition came in 1970 it was adopted also as an
[EC standard and this is also the case with the
4th edition from 1987. The revision of this
vocabulary is constantly going on and js now
approaching a new edition. Due to the rapid-
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ly increasing number of terms and definitions
it is quite probable that the 5th edition will
only appear on disc, with the possibility to
print relevant chapters for specific purposes.

3 Standardisation

Among the early standards that CIE estab-

lished is the V(A) curve which was first pub-.

lished in 1924 at the session in Geneva. The
celebration of its 75 years was held in the spe-
cial CIE symposium on photometry in
Budapest in 1999.

As mentioned above the first official CIE stan-
dards were related to colour.

The luminance distribution of the overcast sky
was also established by the CIE and later for
the clear sky. These are used for calculation of
indoor daylight all over the world. They have
now appeared as formal CIE standards. Today
we also have a draft standard for a general
description of the sky luminance distribution
that covers all sky conditions.

An important step for the recognition of the
CIE as the international body in lighting was
the agreement with ISO and IEC in 1989 that
all standardisation work in lighting should be
done by the CIE. This is published in an "ISO
Council Resolution 10/1989", a "CIE Council
Resolution 1/89 on Joint [SO/CIE Standards"
and a "Memorandum of mutual understanding
between the IEC and CIE". The CIE standards
can be accepted as ISO standards, or rather
joint CIE/ISO standards after a simplified pro-
cedure within the ISO. This is not only good
for the CIE reputation but also a practical
agreement as the number of experts is limited
and duplication of work would mean also that
the same persons, more or less, should do the
work twice. Thanks to this agreement the CIE
work on standardisation has become officially
accepted.

At the CIE Session in Warsaw in June 1999 an
agreement on co-operation between the CIE
and CEN, the Buropean Standardisation
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Organisation, was signed. This is an agree-
ment basically similar to the one between CIE
and ISO about avoiding double work and
making use of existing reports and standards.
As the legal status of CEN standards in the
member countries are different from the ISO
standards the agreement has a slightly differ-
ent form.

4 Situation today

Standards. Several technical committees in
the CIE are working on standards. This is part-
ly by request from ISO, partly because stan-
dards are playing a more important role inter-
nationally, as trade becomes more and more
worldwide. It also seems easier to get national
support for the work in the CIE when the out-
come can be a standard.

There are certain rules for the work on stan-
dards within the CTE: To ensure that the out-
come is an agreement between several coun-
tries you must have participants, TC members,
from at least five member countries. And it is
advisable that all division members in the
actual division inform their country standard-
ising committees that a work is going on so
they can follow and influence the work before
a draft standard is presented for voting. This
makes it easier for the following voting which
must be done in the NCs, not only within the
TC, division and Board of CIE.

New technology. Light and lighting including
light-sources is a very active area for develop-
ment. The new technologies lead to a need for
new application guides and rules for both cal-
culation and measurements. For the CIE this
means establishment of new technical com-
mittees and even a new Division. (As you
know the activities in the CIE are handled by
Divisions for different areas.)

During 1999 a division for Image Technology
was established as a result of international dis-
cussions and demand for guides in description
and measurement of image quality in a broad
sense. For the CIE it 1s a positive sign that the
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international community involved in image
technology turned to us to create this forum
for co-operation.

LED. Light emitting diodes (LEDs) is another
hot topic. LEDs can now be made in "all
colours" and there is a need for describing
their properties in an agreed way. A 2nd CIE
expert symposium on LED measurements was
held mn Gaithersburg, USA, in May this year.
The attendance was bigger than expected and
already planning a 3rd symposium has started.

5 The future

Members and funding

The CIE will not only try to widen the fields
of technology to cover new areas of impor-
tance to light and lighting. The funding of the
CIE is an everlasting problem and new ways
of finding sponsoring are tried. At the Session
on Warsaw in June 1999 the General
Assembly, consisting of representatives for all
member countries, decided to widen the mem-
bership categories both in order to facilitate for
new members to participate but also to allow
sponsoring members to be part of the CIE
family.

The funding of the CIE has been based on fees
from the National Committees that are mem-
bers and from sales of publications. CIE pub-
lications are rather expensive, many thinks,
and the number of copies sold is small. In
order to spread the CIE knowledge we would
like to be able to distribute the reports for free
or niake them available on the net. But then
the fees must be raised and this 1s a very big
problem for many members. So finding mter-
ested national and international organisations
and companies that are willing to sponsor the
activities is one way to reduce the burden on
the member countries. They are called
Supportive Members in the new structure. The
first has already signed as member.

New member countries or persons from coun-
tries yet without a National Committee have
also a possibility to become what is called
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Associate National Committees or Associate
Members on a trial period basis to get familiar
with the activities within the CIE without a too
high cost. Also developing countries can
become associate members.

Today the majority of member countries are
from Europe even if all continents are repre-
sented. One goal is of course to get more
members from all continents including devel-
oping countries to make the CIE really world
wide.

Activities in the Divisions

Has the CIE covered the fundamentals in light
and lighting? Even if we have been working
for such a long time there are questions not yet
solved. Glare for instance is still debated. How
can you describe glare and measure or calcu-
late the risk for glare? We don't have the
answer. '

Colour notation is another area where the
debate continues and the CIE lacks the answer,
if there 1s one answer.

Lighting applications become more complex
as the understanding of the interactions of all
environmental parameters is increasing. Many
propose that the CIE should develop new
guides in lighting for specific places, not only
develop standards. The aim is of course good
lighting quality, but we don't know how to
describe lighting quality in a measurable way!

Lighting and energy is another area where the
CIE has not been very clear in its role.

Education is an area where the CIE could be
more active. But how? One way could be to
offer courses via the net.

As new technology develops also the mea-
surements must be developed. The same for
calculations. Computerised calculations are
spreading but how can we assure that the pro-
grams give reasonably correct answers? What
tolerances in calculations can we accept and
what are the tolerances in both calculations
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and measures? This becomes more and more
important as standards have to be fulfilled and
the quality assurance becomes more and more
a legal matter.

Summary

Even if the CIE has worked for almost 90
years there are still questions unanswered and
new challenges appearing.

To handle this the CIE is developing both in its
technical activities and in its member struc-
ture. There are many important questions to
solve for the board in the new millennium. As
the CIE is based on voluntary work the sup-
port from the National Committees and from
all individuals is crucial.

The Session in Warsaw was very successful.
Many good papers were presented, new con-
tacts and liaisons established and a number of
new active persons are found for the work.
The CIE expert symposia held once or twice a
year is also an excellent way to widen knowl-
edge within the CIE and about the existence of
CIE. All this looks promising and [ am con-
vinced that we together will achieve a lot dur-
ing the coming years.

Finally I hope that the number of member

countries also has increased at the end of the
period.

Paper presented at the International Conference [LU-
MINAT 2001, June 28-30, 2001, Cluj-Napoca
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CIE IN LUME

Rezumat

Comisia Internationald de Iluminat (CIE) a luat fiinta in 1913. De la activitatea de bazi de stan-
dardizare in domeniul luminii si iluminatului, interesul s-a concentrat mai apol pe aplicatii si studii ale
caror rezultate au fost publicate in diferite ghiduri si broguri. In prezent, interesul de baza este din nou
orientat in directia standardelor, unde CIE este parte componenta a organizatiilor internationale de stan-
dardizare alaturi de 1SO si CEN, precum $1 in domeniul noilor tehnologii.

Cum suportul financiar este mult mai greu de gasit pentru Comitetele Nationale, CIE cauti noj
forme de parteneriat si noi cii de obﬁhere a unor fonduri de la organizatii si companii.

1 Istoric

Cooperarea internationald in domeniul ilu-
minatului a Tnceput cu mult timp in urma, de
mai bine de 100 de ani, cand s-a simtit nevoia
standardizarii unitatilor de masuri si a terme-
nilor utilizati in iluminat si aplicatiile din acest
domeniu. La Paris, in 3 septembrie 1900, a
luat fiintd Comisia Internationala de
Fotometrie (CIP) formaté din reprezentanti ai
SUA s1 din tari europene. Acestia au fost
reprezentanti ai Comitetelor Electrotehnice
Nationale din diferite tiri care au fost invitate
sa1a parte.

In perioada primei decade sau ulterior a
devenit limpede ci iluminatul mmplica mai
mult decat fotometria si producerea luminii.
[ngineria iluminatului a devenit din ce in ce
mai importantd, societatile de inginerie a ilu-
minatului consacrandu-se in state industria-
lizate.

CIP a organizat conferinte din patru in
patru ani la Ziirich. La cea de-a patra intdlnire
a CIP desfasuratd la Berlin la sfarsitul lunii
august a anului 1913 a luat fiintd CIE. In timp,
accasta a crescut gradual pana cind a devenit
0 organizatie mternationala de iluminat.

2 Dezvoltarea CIE

In prezent, numirul de tari membre a cres-
cut depdsind numarul de 40 de membri. O
sarcind importantad pentru anii care urmeazi
este largirea familiei CIE.
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Una dintre marile sarcini ale CIE a fost si
giseascd acorduri internationale in probleme
legate de lumina, iluminat si vizibilitate, atat
fundamentale cat si aplicative. Unele dintre
aceste chestiuni sunt de baza, astfel incit au
devenit standarde. La inceput mai mult in rea-
litate decat in forma. '

Rezultatele muncii CIE au fost pentru
multi ani doar prezentate in lucrari ale unor
sesiuni. La inceputul anilor 60, a fost recunos-
cut cd CIE ar trebui sa publice rapoartele pe
teme specifice pentru a le face mult mai acce-
sibile i usor de gasit. In prezent, numarul
rapoartelor a trecut de 140, incluzand un
numar de editii noi sau actualizare a
rapoartelor existente. Intr-o vreme, CIE a pu-
blicat $i o revisti.

La intalnirea din 1928 au fost aprobate un
numar de recomandari. De exemplu, a fost sta-
bilita distanta de 85 de cm deasupra pardose-
let ca nivel de baza pentru determinarea ilu-
mindrii interioare. Raportul dintre "candela
internationald" i "Hefnerkerze" a fost notabil
diferit la diferite temperaturi de culoare.
Aceasta a condus la o recomandare de-a se
lucra la gasirea unei metode pentru fotometria
heterocromatica.

La sestunea din 1931 a fost stabilit sis-
temul international al colorimetriei tricromat-
ice, denumit Sistemul CIE,. S-au stabilit ca-
racteristicile vizuale ale culorii ale unui
"observator referinta". S-au definit lumina
alba standard si trei iluminanti utilizati in colo-
rimetrie.
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In domeniul culorilor CIE a fost astfel
foarte activd si a publicat standarde si pentru
descrierea proprietatilor redarii culorilor sur-
sei de lumind. Acestea au fost criticate de-a
lungul anilor, dar nimeni nu a mai prezentat o
altd metodd mai buna. Primele standarde ofi-
ciale al CIE au fost Iluminantii colorimetrici si
Observatorul colorimetric, numerotate cu
S001 s1 S002 si publicate in 1986.

Termenul candela a fost adoptat la
sesiunea din anul 1948 (de la Paris) pentru a
inlocur vechile nume nationale ca bougie,
candle s1 Kerze.

Luminanta (stralucirea) este un alt punct
de interes unde CIE a fost activ, in special dis-
confortul produs de luminantd n interioare.

Dupd cum se stie, metodele pentru
descrierea pericolului aparitiei tulburdrilor
cauzate de luminanti au fost dezvoltate in
multe téari s1 a fost foarte dificil de-a se gisi
metode cu care toti sa fie de acord. Un motiv,
desigur, a fost imposibilitatea gasirii unei
metode perfecte pentru toate aplicatiile. Ar fi
trebuit sa fie pe de o parte simpla dar si flexi-
bila! Prezentarea Ghidului de iluminat al CIE
pentru iluminatul interior a avut nevoie de o
metoda pentru evaluarea disconfortului produs
de luminanta. In final, in 1995, o propunere
pentru metoda CIE denumita UGR a fost pub-
licatd ca 0 metoda interimard pand cand noi
cercetari ar putea sa conduca la o metoda mai
buna.

CIE si-a propus de-a raspunde la provo-
carea de-a gasi pe de o parte fundamentul in
intelegerea a ceea ce este strilucirea si, de aici,
de a oferi o metoda mai buna. Pana in prezent
fondurile si cercetatorii interesati in aceasta
problema sunt inexistenti. '

Vocabularul utilizat n iluminat si defini-
title unitatilor de masurd au fost publicate in
cele trei limbi oficiale CIE plus limba rusi .
Prima editie dateaza din 1938 incluzand 103
termeni cu definitiile lor in trei limbi oficiale.
Fiecare termen sau cuvant a fost de asemenea
tradus de catre CIE in céteva limbi, la a doua
editie din 1957. Cea de-a treia editie din 1970
a fost adoptata s1 ca standard 1EC, lucru care
s-a intdmplat $1 cu cea de-a patra editie din
1987. Revizuirea acestui vocabular a continu-

at permanent astfel cd se apropie o noua editie.
Aferent cregterii rapide a numarului de ter-
meni §i definitii este posibil ca cea de-a 5-a
editie sa apard pe disc, cu posibilitatea listirii
capitolelor relevante pentru un scop specific.

3 Standardizare

Printre standardele de la inceputuri sta-
bilite de CIE este curba V(A) publicata pentru
prima oard in 1924 la sesiunea de la Geneva.
La aniversarea a 75 de ani de la acest eveni-
ment, s-a tinut un simpozion special al CIE in
fotometrie la Budapesta, in 1999.

Dupi cum s-a mentionat mai sus primul
standard oficial al CIE s-a referit la culori.
De asemenea, CIE a stabilit distributia [umi-
nantei cerului innorat, iar mai tirziu pentru
cerul senin. Acestea sunt utilizate pentru deter-
minarea iluminatului natural interior in intrea-
ga lume. Ele au aparut acum ca standarde for-
male CIE. Azi noi avem un standard schitat
pentru descrierea generald a distributiei lumi-
nantei cerului care acoperd toate conditiile
atmosferice.

Un pas important pentru recunoasterea
CIE ca un organism international in iluminat
a fost acordul cu ISO si IEC din 1989, care sta-
bileste ca standardizarea in iluminat sa fie real-
izatd de CIE. Aceastd decizie a fost publicata
in "Rezolutia Consiliului ISO 10/1989",
"Rezolutia Consiliului CIE 1/89 la intilnirea
ISO/CIE" si "Memorandumul intelegerii
mutuale dintre IEC si CIE". Standardele CIE
pot fi acceptate ca standarde ISO, sau, de
preferat, ca standarde CIE/ISO dupa o proce-
dura simplificata interioara [SO. Acest lucru
este nu numai pozitiv pentru reputatia CIE, ci
este §1 un acord practic, atat timp cat numérul
de experti este limitat iar duplicarea lucrului ar
insemna ca aceleasi persoane, mai multe sau
mai putine, si realizarea acelasi lucru de doua
ori. Multumitd acestui acord, activitatea de
standardizare a CIE a fost acceptatd oficial.

La Sesiunea CIE de la Varsovia din iunie
1999 a fost semnat un acord de cooperare intre
Organizatia Europeana pentru Standarde, CIE
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si CEN. Acesta este un acord similar in prin-
cipiu cu cel dintre CIE si ISO pentru evitarea
dublei activitati $1 pentru a face posibild uti-
lizarea rapoartelor si standardelor existente.
Ca aspect legal in ce priveste statutul stan-
dardelor CEN in tarile membre, acestea sunt
diferite de standardele ISO, acordul avénd
mici diferente.

4 Starea actuala

Standardele. Cateva comitete tehnice ale
CIE lucreaza la standarde. Aceasta este partial
ceruti de ISO, partial deoarece standardele
joacd un rol mult mai important pe plan inter-
national, cand comertul devine din ce in ce
mai intins pe intreg cuprinsul Pamantului. De
asemenea, pare mai usor a se obfine sprijin
national pentru activitatea desfasurata in CIE
cind rezultatul poate fi standardizat.

Exista reguli certe pentru desfisurarea
activitatii de standardizare in interiorul CIE.
Pentru a se asigura ci rezultatul este un acord
intre tari, trebuie si fic asigurat numarul de
participanti, membri TC din cel putin cinci tari
membre. Este recomandabil ca toate diviziile
membre in diviziile curente sa-si informeze
comitetele de standardizare ale propriilor tari
ca se desfasoard o anumitd activitate, astfel
incét ei sd poatd sa urmdreascd si influenteze
munca inainte de prezentarea rezumatului
standardului spre a fi votat. Aceasta face mai
usoara votarea care ‘trebuie realizati de
Comitetele Nationale, nu doar in interiorul
TC, divizia s1 comisia CIE.

Noua tehnologie. Lumina si iluminatul,
incluzind si sursele de lumind, sunt un dome-
niu foarte activ de dezvoltare. Noile tehnologii
conduc la nevoia de noi ghiduri de aplicatii i
reguli atat pentru calcul ¢at 1 pentru masurare.
Pentru CLE, aceasta Inseamna stabilirea de noi
comitete si chiar a noi divizii (dupd cum stiti
activitatile CIE sunt tratate in Divizii ale
diferitelor domenii).

In cursul anului 1999 s-a creat divizia pen-
tru Tehnologia Tmaginii ca rezultat al discuti-
ilor internationale si cerintelor in descrierea si
masurarea calitdtii imaginii In sensul cuprinza-
tor al termenului. Pentru CIE acesta este
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semnul pozitiv c¢d comunitatea internationali
implicatd in tehnologia imaginii gi-a indreptat
privirea spre noi pentru a crea acest forum de
cooperare.

LED. Dioda electroluminescentad este un
alt punct fierbinte. LED-urile pot acum fi rea-
lizate in toate culorile, 1ar aici este nevoie de o
descriere a proprietdtilor lor intr-o forma de
comun acord. Cel de-al doilea Simpozion
expert CIE axat pe masuratori pentru LED-uri
s-a desfag;urat la Gaithersburg, SUA, in luna
mai a acestul an. Participarea a fost mai
numeroasd decat s-a asteptat si deja a fost
demarat cel de-al 3-lea simpozion.

5 Perspective

Membri si resurse. CIE nu va Incerca doar
sa se extinda in domeniul tehnologic, ci si sa
acopere noi domenii de importanta pentru ilu-
minat. Fondurile CIE sunt o problemad din tot-
deauna, de aceea sponsorizari noi sunt cautate
pe diferite cai. La Sesiunea desfasurata in
funie 1999 la Varsovia, Adunarea Generald,
constituitd din reprezentanti ai tuturor tarilor
membre, a decis si-si extindd colaborarea
pentru a facilita intrarea de noi membri in
familia CIE pe de o parte, cat si de membri
care pot aduce sponsorizari pe de alta.

Fondurile CIE s-au bazat pe cotizatiile
Comitetelor Nationale care erau membre $i
din vAnzarea publicatiilor proprii. Publicatiile
CIE sunt mai degraba scumpe, cu multe acce-
sorii, iar numarul de copii vandute este mic.
Pentru a face cunoscuta baza de cunostinte
CIE am vrea sa putem distribui rapoartele gra-
tuit sau a le face disponibile pe Internet. Dar,
atunci, taxele vor trebui ridicate ceea ar con-
stitui o problema pentru multi membri. Deci,
pentru a reduce aceastd povara a tarilor mem-
bre Se cautd organizatii $i companii nationale
si internationale care ar fi dispuse sd spon-
sorizeze o parte din activititile CIE. In noua
structurd, acesti membri poarta titulatura de

Membri Sustinatori. Primul s-a si nscris
deja. Noi tari membre sau persoane din tari
care incd nu si-au organizat Comitete
Nationale au, de asemenea, posibilitatea de-a
deveni ceea ce se numesc Comitete Nationale
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Asociate sau Membrii Asociati pe o perioadd
de test pentru familiarizarea cu activititile din
cadrul CIE fara costuri prea mari. De aseme-
nea, tarile in curs de dezvoltare pot deveni
membre asociate.

In prezent, majoritatea tarilor membre sunt
din Europa chiar daca toate continentele sunt
reprezentate. Un obiectiv dricum raméane cel
de-a primi noi membri de pe toate continentele
mncluzénd tari in curs de dezvoltare, pentru a
face din CIE cu adevdrat o organizatie ce
cuprinde intreaga lume.

Activitatea in divizii. A acoperit CIE fun-
damentele in lumina §i iluminat? Chiar daci
am lucra o lunga perioada de timp, intrebarea
anterioard nu va fi rezolvati. Luminanta, de
exemplu, este Tncd in dezbatere. Cum putem
descrie luminanta (stralucirea), cum o putem
masura si calcula riscul de orbire? Sunt pro-
bleme la care incd nu avem raspuns.

Notatia culorilor este un alt cdmp de dezbateri
continue 1ar CIE duce lipsa raspunsurilor, daca
existd vreunul. :

Aplicatiile de iluminat devin din ce in ce
mal complexe ca §i intelegerea faptului ca
interactiunile cu parametrii ecologici cresc.
Multe dintre propunerile CIE ar trebui si dez-
volte noi ghiduri de iluminat pentru zone
specifice, nu numai spre dezvoltarea de stan-
darde. Scopul este, desigur, calitatea ilumina-
tului, dar nu cunostem cum si descriem cali-
tatea iluminatului intr-o forma masurabili!
[luminatul i energia este un alt punct unde
rolul CIE nu este bine conturat.

Educatia este un domeniu unde CIE ar
putea fi mai activ. Dar cum? Un mod ar fi cur--
surile deschise la distantd pe Internet.

Dupd cum noile tehnologii se dezvolti la
fel si tehnicile de masurare trebuiesc dez-
voltate. La fel si pentru calcule. Calculul com-
puterizat este raspandit, dar cum putem fi sig-
uri ca acele programe ne dau niste rezultate
corecte sau cel putin rezonabile? Ce tolerante
de calcul putem accepta, dar considerate
impreund, toleranta de calcul si de masurare?
Acestea devin din ce in ce mai importante ca
standardele sd fie completate iar asigurarea
calitatil sd devind o chestiune din ce in ce mai
legala.

()(] s e T T e e e

Concluzii

Chiar daca CIE a lucrat mai bine de 90 de
ani, Incd mai sunt intrebéri fard rispuns si, in
plus, noile provocari ce apar.

Pentru a trata aceste probleme CIE se dez-
voltd In partea de activitati tehnice cét si in
structura membrilor. Existd multe probleme
importante de rezolvat de comisie in noul
mileniu. Cum CIE se bazeazid pe munca vo-
luntara, suportul individual si cel venit de la
Comisiile Nationale este crucial.

Sesiunea desfasurata la Varsovia a fost una
de succes. Multe lucrari de inalta tinuta au fost
prezentate, noi contacte si legaturi au fost sta-
bilite §i un numér nou de persoane active au
fost gésite pentru desfasurarea de activitati.
Simpozioanele expert CIE tinute o data sau de
doud ori pe an sunt, de asemenea, un bun prilej
de-a transmite cunostintele in cadrul CIE si
despre existenta CIE. Toate aceste aspecte
promit, si sunt convins ¢d impreuni vom rea-
liza multe in anii ce au s vina.

In final sper ca numdrul tarilor membre sa
creascd la sfarsitul acestei perioade.
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THE BENEFIT/COST
IN URBAN LIGHTING

Abstract

Urban lighting should be designed and managed in order to work cfficiently preserving quality val-
ues as high as possible during life cycle, all this at reasonable costs. In order to relate quality ser-
vice and costs the design of new urban lighting installations and the evaluation of existing installa-
tions can be done though a benefit/cost approach. A quantification of the benefit based on quality
service parameters as the lighting level, the permanent failure rate, and the lighting system opera-
tion time, is proposed. For design purposes factors as mechanical degree protection, environmental
pollution, lamp survival and maintenance policies are analysed under a life cycle benefit/cost
approach and the results obtained are indicated. In order to evaluate existing installations the bene-
fit/cost life cycle analysis is applied to.a town where an external contractor does the lighting main-
tenance. At representative city sectors the lighting parameters, energy consumption and mainte-
nance historical recoids were registered. The results of actual installations and comparisons with
simulated situations are described and results discussed. Lighting installation performance can also
be traced by periodical evaluations of the benefit/cost ratio and parameters used for simulating

behaviour can even be adjusted to make a more reliable analysis.

1 Introduction

A methodology to evaluate urban lighting
installations, focused on the overall quality
service has been proposed based on the
Benefit/Cost ratio [1]. The benefit is assessed
in terms of factors linked to the service, that is
to say the performance during the use of the
installations. The factors taken into consider-
ation have been illuminance, failure rate and
time of operation of the installations. These
factors have been evaluated taking, as a refer-
ence, suitable values established by standards
or recommendations. The costs of installa-
tion, energy, maintenance, refurbishment and
disposal during the lifé cycle of the installa-
tions are considered in relation to the financial
cost of money.

The application of the methodology has been
analysed in two situations: the design of new
installations and the evaluation of existing
installations. When considering the design of
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new installations, different alternatives have
been simulated studying the effect of the spe-
cific characteristics of the installations in the
benefit/cost relationship. When considering
existing installations, the methodology has
been applied to a town and the results have
been compared to an 'optimal' situation. This
has enabled to assess the existing situation
and to adjust maintenance policies.

2 The benefit/cost ratio

A procedure based on the determination of
the ratio benefits /annual operation costs, for
planning and controlling lighting manage-
ment, requires to establish which are the ben-
efits and costs and to quantify both.

The benefit that citizen and road drivers get
from urban lighting is to find appropriate
visual conditions to precede safety, creating
an ambient of security and comfortable use.
Quantifying these aspects presents certain
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difficulty; this is why it is convenient to look
for a more operative indicator relating, illumi-
nance (K(E)), the necessary operation time
(K(T,)), reliability and failure duration
(K(PFL)). The benefit can be defined as the
multiplication of these factors, where the rel-
ative weight of each one is considered as
equal for the moment.

The benefit can be quantified as:

B = K(E) x K(T,) x K(PFL) ~ (1)

K(E) depends of the road average illuminance
(£), which limitations, in spite to be known is
chosen as a magnitude representative of the
lighting level due to 1ts ease of measurement,
low cost of the measurement equipment's, use
habit and besides to the fact that it can be
compared with reference values conveniently

Table 1 Factor K(E)

E E <E’”’l2 Em /2 S E < Em E 2 E{ll

K(E) 0 (2EIE,) -1 I

established. Minimum maintained values are
used as reference (E,)). K(E) varies according

to table 1

Due to depreciation, illuminance decreases
with time, starting from the initial values
when installation is new (E ). Depreciation is

caused by lamp lumen output reduction (lamp
lumen maintenance factor LLMF), lamps fail-
ures (lamp survival factor, LSF) and the
reduction of luminaire output flux by ageing
and dirt accumulation (luminaire maintenance
factor LMF). The multiplication of these fac-
tors gives the maintenance factor (MF). After
a certain period of time:

E= E,xMF 2)

Maintenance counteracts depreciation; there-
fore E will depend of the adopted mainte-
nance policy. Four possible maintenance poli-
cies have been assumed, for which the MF is

indicated in table 2.

Maintenance policy

-MF

GRAGC: Group lamp replacement and group
uminaire cleaning.

LLMF x LSF 5 LMF

SR+GR+GC: Spot lamp replacement + group
lamp replacement + group luminaire cleaning

LLMF « LMF

SR+GC: Spot lamp replacement and group
uminaire cleaning

(LLMF average value from 0 to 275,) « LMF [i]

sSR+SC: Spot lamp replacement and
simultaneous luminaire cleaning

(LLMF average value from 0 to 27T5,) x (LMF
average value from 0 to 275,/ Tp) [1]

Table 2 Maintenance factor according to maintenance policy
T.,,.. average rated life, time over which LSF falls to 50% in reference conditions.

0%

Ty

Maintenance factor components are associat-
ed to exponential curves for calculations.
LOR curves for different degrees of ingress
protection IP and pollution are used from CIE
[2]. LSF curves were used from data collect-
ed and presented in [1] and curves for LLO
are employed from manufacturers average

68 = B T e e A S

. annual lamp operating time [hours].

data. To evaluate existing installations local
data are collected before and after cleaning
and lamp replacement operation at random
selected luminaires.
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K(T,), is the operation time factor. The
scheduled reference time used is 7T or » that is

the annual necessary operating time which
depends of the geographical situation (refer to
table 3).

Table 3 Factor K(To)

All the costs obtained from local data, are
reduced to "uniform present worth annual val-
ues" to consider the time value of money in a
life cycle analysis (20 years). What is called
the annual operational cost (AOC) is calculat-

ed by this means The AOC of

a lighting installation can be

To T5<0,95Tx 0,95Tpp< To< Tog

srouped in:
To2Tor SR

K(To) 0 To/Tor

1 * Capital: the annual amortisa-

The system reliability factor is described by
the percentage of permanent failure luminaire
observed, K(PFL) accepting a first limit
PFL, . =1% from which the factor decreases
: lineally up to an unacceptable second limit
were benefit is null PFL = =3%: Refer to

1nax
table 4.

Table 4 Factor K(PFL)

tion cost from invested capital
. * Energy: active and reactive
consumption

* Management: maintenance operations,

control, inspections, administrative etc.

* Periodical lamp disposal

* Retrofit and final installation disposal

The maximum Benefit/Cost ratio value for
different cleaning and group replacement
periods can be used for the management plan-
ning. This allows the application of a mainte-

nance policy, which can

L

£ PF[’im'n

PFLHH'”<PFL< PFLmrL\'

PrL be subsequently adjusted

K(PFL)

1

[* (PFL'PFLMH:) / (PFLr.lzzt,\"PPIJJHJJ)

by control data.

luminaire types and 2 lamp types (HPS
100,150,250, 400W and Mercury 125, 250,
400W), road CIE R3 ¢, = 0,07, LSF average

3 The design using benefit/cost ratio

The B/C ratio as a design tool was analysed
for installations fulfilling the lighting quality

. E... [0 Loy o | upsirrg<
figures from table 5. To reduce the study, a 10 0.5
single side arrangement installation was used 15 0 3 b
(figure 1) where the variable parameters con- 20 1.2 0.4 0,5
sidered were: column height (6m<H<I7m), 25 15
bracket length (Om<E<3m), tilt. angle 35 2 Bt (MY
(P57, luminaire separation SNy ) % 5
(15<8S<80m), road width (A=6m and 8m), 4  Table.J Baghtong quaply ariers
| Y 5
/ | from manufacturers and LSF local data from
} ‘ [1], four maintenance policies (table 2) and
group lamp replacement and luminaire clean-
y | s Ing periods between 2 months and 6 years.
|
| | As an example, the B/[AOC/(Ix.m?)] maxi-
| | | mum obtained for a 8m width road, HPS
feed A J T 250W lamp, high pollution ambience catego-
' ry, luminaire sealed protection IP2, IP5, IP6
Figure 1 Lighting installation arrangement
e T 0 R By —————————————
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and LSF from [1] are indicated in figure 2 for
Eave 10, 15, 20, 35 Ix according to table 5.

36 ;
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33 |l 8 >
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Figure 2 B/[AOC/(Ix.m?)] maximum
with a one side, 8m width road, HPS
250W lamp, high pollution ambience
category, luminaire IP2, IP5, IP6 and
LSF from [1] for the different E

ave
Jrom Table 5.

From de results obtained we can conclude:

m B/[AOC/(Ix.m2)] maximum compared with
minimum cost criteria has, as an advantage,
the fact that it considers quality service fac-
tors as the installation failure rate (associated
to lamp mortality) that is lacking in a mini-
mum cost analysis. :

 There is a dependency of B//AOC/(1x.m2)]
maximum with Eave, UO, UL and the lit area

although the annual operational costs have
been referred to Ix and m2. Because of this
fact B/C must be calculated in any case in
order to compare installations by means of
these criteria.

® Regarding to the effect of maintenance poli-
cies, ambient pollution, IP luminaire sealing
protection and LSF it can be concluded that:

* SR+GR+GC and SR+GC in high-pollut-
ed areas with luminaires IP2 or IP5 are the
most convenient. SR+SC with IP6 is the most
convenient. GR+GC is the worst policy in all
cases except with IP2 luminaires.

+ Installations where the ambient category
shifts from low polluted to high polluted
experiment a B/[AOC/(lx.m’)] reduction of
20% using [P2 luminaires, 5% with IP5 and
3% with IP6. '

» IP2 luminaires with SR+GR+GC or
SR+GC, have the lowest B/[AOC/(Ix.m?)],
with an average difference of 25% compared
with IPS and IP6 while IP5 and IP6 lumi-
naires differ in 1,4% making IP6 more conve-
nient than the others.

» Uses of local data for LSF instead of
average manufacturer data in
B/[AOC/(Ix.m?)] calculation produces differ-
ences of -45% in the values with a GR+GC
policy. This is because mortality from actual
installations is greater (10% per year). As
Benefit is affected by mortality, the optimum
situation is reached with shorter group lamp
replacement periods to compensate the
increasing failure rate that otherwise would
occur. Policies with- spot replacement show
differences of only 1% because spot labour
and lamp cost relative to the overall cost are
not so important nevertheless if only mainte-
nance cost are considered an increase of 8% is
produced.
® The optimum lamp group replacement (77,)
and luminaire cleaning (7C) periods (average
for 10Ix < E_ = < 35Ix) obtained with the

ave

B/[AOC/(Ix.m,)] maximum criteria are indi-
cated in Table 6:

70

INGINERIA ILUMINATUL U/ , . 7 - 2001




)st
all

Ly

of
d

0T

~

D T T O - [ i B ] Ll

.~

Maintenance | Luminaire seal Pollution
Policies protection category

Lamp Ty Te

SR+GR+GC

)
and SR+GC 152

SRAGR+GC | TP5 and IP6 D

High

HPS 250W | 3 years lyear
Merc. 400W | 1 year | 3 to 4 month

HPS 250W | dyears | 1to3 years |
Merc. 400W | 1 year 1 year

Table 6 Optimum lamp group replacement (T;) and luminaire cleaning (Tc)
average periods for the B/[AOC/(lx.m’)] maximum criteria

3 Evaluating existing installations
by benefit/cost ratio

A town closed to Barcelona, having 78.000
inhabitants, 6.800 light points (luminaire +
column) controlled by 100 switchboards was
chosen in order to evaluate the B/C ratio
application. The city was first sorted in order
to group lighting installation according to
common features like road categories, illumi-
nance level, luminaire type etc. Four roads
types were considered to be appropriate.

Figure 3 Roads and
switchboards selected from
the city
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A second sorting was done in these areas for
the analysis through isolating the lighting
installations connected to the same switch-
board because energy consumption and
switching times are measured and controlled
in each switchboard. The roads and switch-
boards selected (indicated in figure 3) were:

» Residential roads (switchboards 35 and 36),
- Industrial roads (switchboard 45),

» Main roads (switchboards 1, 2, and 29) and
» Secondary roads (50).
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From each mstallation the data collected was:

« characteristics: lamp type, luminaire IP,
pollution degree :

» maintenance policy, relamping and
cleaning periods

- permanent failure rate

- £ at the present time and after clean-

ave
ing and relamping operations
- switching time schedule
- energy tariff contract
- cost: installation, maintenance, energy,
disposal etc. :

From the data collected the B/C ratio was cal-
culated for each switchboard, considering
four special situations to be compared one
against each other:

actual: B/C ratio value calculated for the
lighting installation with maintenance policy,
energy consumption and lighting service
quality parameters (Eave, failure rate, switch-
ing operation times) at the present time.

efficient: B/C ratio value calculated as
actual B/C ratio but with a theoretical energy
efficient consumption.

optimum: B/C ratio value calculated as
efficient B/C ratio but with a theoretical opti-
mum maintenance policy obtained by the
B/[AOC/(Ix.m?)] maximum criteria.

optimum__design: B/C ratio theoretical

50

45 |

value calculated with a new design according
to the functional needs energy efficient prac-
tice and with the optimum maintenance policy.

The actual B/C value can be compared with
the different theoretical situations. A differ-
ence between the actual and the efficient B/C
ratio will be associated to an energy problem.
A difference between the actual and the opti-
mum B/C ratio will be associated to mainte-
nance policy problem. A difference between
the actual and the optimum design B/C ratio
will be associated to an mappropriate design.
If the is any significant difference, a more
deep analysis will be necessary to identify the
specific source. For each switchboard (hori-
zontal axis of figure 4) and all the situations
above described the B/C ratios were calculat-
ed and indicated in figure 4.

In figure 4, the B/C ratio for the actual situa-
tion (full spots) is overlapped by the B/C ratio
for the efficient situation (circle spots) except
at switchboard 35 where an increase in ener-
gy consumption has increased also the costs
and therefore reduced the actual B/C ratio.
The source of this difference was found to be
additional lighting power not included in the
inventory. Indicated by square spots, the B/C
optimum ratio shows a possible improving by

40 |

B/ROC/(Ixm?)]

35

30 |

25

20 |

, 15
Figure 4 B/f{AOC/(lx.m")]

values for the sample of G EUE.
installations studied. L
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changing the maintenance policy. A closer
look to switchboard 2 reveals that the actual
Eave is lower than the reference illuminance,
a fact which is not convenient to'compensate
by means of maintenance but with a proper
renovation of the installation. The B/C opti-
mum design values are indicated with triangle
spots. The great difference is observed in
switchboards 1, 2, 36 and 29 that correspond
to the oldest installation. The B/C ratio alone
could not be a sufficient argument for a reno-
vation, others indicators, like simple payback
could add additional information.

4 Conclusions

The B/C ratio can be uised as a criterion for
urban lighting installations design and also as
a evaluation tool for existing lighting installa-
tions. In the last case, if the sample analysed
is big enough the results can be extrapolated
to the entire city. Periodical controls (6 to 12
month periods) measuring and checking the
B/C parameters can allow to trace the evolu-
tion on time, to adjust the parameters
involved and the lighting management.
Research is going on in order to include addi-
tional parameters and to improve the efficien-
cy of data collection.

5 Symbols

AOC: Annual operational cost based on a uniform
present worth life cycle analysis

B/[AOC/(Ix.m2)] maximum: maximum Benefit to
annual operational cost ratio per lux and square meter

T50%: average rated life, burning lamp hours when
50% of a sample has failed

T0: annual lamp operating time [hours]

IP2 [P5 or [P6: luminaire sealed degree protection
against dust and water

GR+GC: Group lamp-replacement and group lumi-
naire cleaning

SRAGR+GC: Spot lamp replacement + group lamp
replacement + group luminaire cleaning SR+GC:
SR+SC: Spot lamp replacement and simultaneous
luminaire cleaning

TL: group lamp replacement period

TC: group cleaning luminaire period

LSF: Lamp survival factor. Percentage of survival
lamps after a period of time

LLMF: Lamp lumen maintenance factor

LMF: Luminaire maintenance factor
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MF:: Installation maintenance factor

£, .. Minimum mainteined average illuminace
over de road surface [Ix]

L. Minimum mainteined average luminance
over de road surface [cd/m, ]

U, Overal luminance uniformity U0 = Lol o

U, : Lenghwise luminance uniformity

T1%: Threshold increment, glare limitation criteria
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EFFECT OF DIMMING ON LAMP LIFE -

RESULTS OF A LAMP LIFE TEST

Eino TETRI,
Helsinki University of
Technology

Abstract

A lamp life test was used to study the effect of dimming on lamp life and the lumen maintenance
of fluorescent lamps. There were eight test groups and in each test group there were fifteen lamps.
Lamps were burned undimmed or dimmed to 1%, 5% or 15% luminous flux level or dimmed
dynamically. The static and dynamic dimming was simulating dimming according to daylight. The
results show that with electronic ballasts, lamps will reach the nominal lamp life even if the lamps
are dimmed according to daylight. Results show that neither the lamp nor the electronic ballast are
obstacles for wider use of daylight with artificial lighting.

1 Introduction

The failure of fluorescent lamps is caused
mainly by the loss of the electron emissive
coating of the lamp electrades, and the elec-
trode temperature directly determines the rate
of loss of this emissive coating [1]. Thus, the
electrode temperature directly affects the
lamp life [2]. The rate at which the emissive
coating leaves the electrodes during starting
and operation depends on many factors,
including filling gas pressure, electrode char-
acteristics, lamp operating current, wave-
shape of lamp current, direct-current opera-
tion, lamp operating voltage, surrounding air
temperature, type of starter (quality of start),
type of ballast, ballast/lamp combination and
high frequency operation [3].

When a lamp is dimmed, the current through
the lamp decreases and without any action
taken, the cathode temperature decreases.
The temperature in dimming use is main-
tained by an additional heating current
through the cathode. The total current is the
sum of the discharge current and heating cur-
rent, Figure 1. The figure is only schematic,
in practice the heating current can be con-
ducted to the electrode through both 'wires.
Additional heating current ensures good
lamp life performance. If the cathode voltage
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is increased too much, it can cause increased
end darkening. [1] [4] [5]
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Figure 1 In dimming use the temperature of
the cathode is maintained with

the heating current [, .

The amount of daylight indoors is dependent
on many variables. These are for instance the
size and shape of the window, the point of
compass and shape and surface reflectances
of the room and external barriers shadowing
the windows. The daylight coming inside 1s
not directly proportional on the horizontal
illuminance outside, but is dependent on the
direction of the sun and the brightness of the
sky. Also on cloudy days the daylight
indoors can be high, if the luminance of the
clouds, facing the windows, is high. On the
contrary, a clear, blue sky can cause quite
low daylight levels indoors.

Lighting constitutes from 20% to 60% of all
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electrical energy consumption in buildings.
In Knight's measurements lighting annual
power consumption decreased from 5.2
W/m2 to 0.6 W/m2 in a room not specifical-
ly designed for admittance of daylight. He
used a photocell control of individual fluo-
rescent luminaires. The energy savings were
between 74% to 89% compared to switch-
start system. The savings when starting from
a high-frequency luminaire were 44% to
76%. The luminaires were arranged not to
turn off but instead to dim to 10% and remain
there. This was to avoid an unacceptable dis-
traction to the occupants. [6]

Embrechts and Van Bellegem (1997) pointed
out that the energy savings through daylight
are possible only if the control systems func-
tion unnoticeably for the user. Centralised
control system often cause annoyance and
complaints and dissatisfied users will sabo-
tage such disturbing control systems. They
monitored two years for systems that control
the lighting individually for each luminaire,
dependent on the luminance level under the
luminaire. The results show energy savings
between 20% and 50% and very high user
satisfaction. [7]

[n another study, on a clear day with direct
sunlight the luminaires near the window and in
the central of the room were dimmed to the
minimum level between 7 o'clock and 18.
Also on the rear wall the luminaires were
dimmed to minimum from 9 o'clock till 17. [8]

A control system based on daylight makes
great demands on lamps and ballasts. For
instance, on a semi-cloudy day the daylight
levels inside can vary very rapidly. If an arti-
ficial lighting system is adjusted to keep the
lighting level constant, it has to dim the
lamps continuously and quite quickly.

2 Lamp life test
The effect of cathode heating on fluorescent

lamps was studied with a lamp life test.
Lamps were burned in open test racks. The
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supply voltage to the test racks was fed
through voltage stabilisers. The supply volt-
age was 230 V and the frequency was 50 Hz.
The rated voltage and frequency declared by
the ballast manufacturer were 230-240 V and
50-60 Hz, respectively. The temperature of
the test room was +22 °C + 5 °C. The lamps
were checked five times a week.

There were eight test groups and in each test
group there were 15 lamps. The lamps were
from 5 different manufacturers, three lamps
from each. Lamp wattage was 36 W, the cor-
related colour temperature was 3000 K and
the general colour rendering index was
between 80 and 90 (group 1B). Lamps were
T8-lamps, so the diameter of the lamp was 26
mm and length 1200 mm. The phosphor
coating was triphosphor. The burning cycle
was 3 hours, which included a 15-minute
break.

The lamps were burned on four different
luminous flux dimming levels. Two test
groups were burned undimmed, one with
conventional magnetic ballast and the other
with electronic ballast. In the dimmed test
groups, the luminous flux of an individual
lamp with electronic ballast was dimmed
either to 1%, 5% or 15% of the full output
value measured with the reference ballast. In
addition of the statically dimmed test groups,
there were three test groups in which the
luminous flux was dimmed dynamically.

The objective of dynamic dimming was to
find the lamp life when lamps are continu-
ously dimmed. This simulates dimming
according to daylight levels. Figure 2 shows
the luminous flux levels of the dynamic test
groups. For instance, in Dynamic [ the
whole cycle was 2 hours 55 minutes. The
dimming levels were 100%, 75%, 50%,
25%, 15% and 5%. Dimming from one level
to another was done slowly. It took two and
a half minutes to move from one level to
another. After the dimming period, the lamps
were burned for 10 minutes at each level.
There were two 10-minute off-periods
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during one cycle. The off-periods were after
5% level and after 100% level.

Ballasts were supplied from one manufactur-
er only. The electronic ballasts provided pre-
heating current through the electrodes before
starting. ]

is, after 100, 1000, 2000, 4000, 8000 and
12000 burning hours. The luminous flux was
measured using a reference ballast. Before
the first measurement, lamps were seasoned
100 hours. Before the measurement in an
integrating sphere, the lamps were first
burned in a pre-warming rack at a minimum
of 28 minutes and then moved into the
integrating sphere. An additional warming
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Figure 2 The dynamic burning cycles in the lamp life test.

The relative number of breaks (switch-offs)
during burning hours has been marked as
one in a 3-hour burning cycle. In Dynamic 1
there are 2.1 times more switch-offs and in
Dynamic 2 1.6 times more than in the 3-hour
burning cycle. In Dynamic 3 there are no
switch-offs.

Photometric and electrical measurements
were made after specific burning hours, that

s
l
D uration of one cycle
; Number of breaks during one cycle

% Length of a break i
“_Reldllve number of breaks during s
burning hours E

i Groups

period was 7 minutes in the integrating
sphere. The reference ballast was on at least
one hour before the first measurement. The
luminous flux was measured with a spec-
trometer. Thus, the colour parameters, corre-
lated colour temperature and general colour
rendering index could be measured simulta-
neously.

Table 1 Burning cycles in different test groups.

T 1 ;
ik Dyn 1 | Dyn2 ; Dyn 3 %
“3hi 2n 55'; 410 410
1 21 2| 0|
5" 0200 |
|
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3 Results

When lamps were burned undimmed the
lumen maintenance factor was 92.1% with
an electronic ballast and 92.3% with a mag-
netic ballast calculated from the measured
100 h value. The lumen maintenance factor
of one test group was an average of fifteen
lamps. When lamps were dimmed statically
to 1%, 5% and 15%, the maintenance factors
were 97.8%, 96.4% and 94.3%, respectively.
With dynamic dimming the maintenance
factors were 94.0% (Dyn 1), 93.4% (Dyn 2)
and 96.1% (Dyn 3).

After 100 buining hours, the correlated
colour temperatures (CCT) of test groups 1
to 8 were between 3030 K and 3050 K. The
CCT of one test group was an average of fif-
teen lamps. After 12 000 burning hours the
CCTs of eight test groups were between
2970 K and 3020 K. CCTs of different test

B T T m——

after 100 burning hours. The Ra of one test
group was an average of fifteen lamps. The
variations in colour rendering indices
between individual lamps and the variations
caused by burning were insignificant.

Figure 3 shows the mortality of different test
groups. With electronic ballasts the lamp life
was longer than with magnetic ballasts, even
if the lamps were burned dimmed to low
light levels. In Dynamic | and 2 the lamp
lives were shorter than with magnetic bal-
last, but in these test groups, the burning
cycles were shorter than the 3-hour used in
other test groups. In Dynamic 3, lamps were
dimmed dynamically without breaks, and in
that test group there were no dead lamps
after 18 000 burning hours. Therefore, one
can conclude that the switching cycle had
stronger influence on the lamp life than the
dynamic dimming.

100 %
|——B !
1) O | |
— |—m—100% | .
s 60% —a— 1 %
E 5%
i, W T —K—15 %
_l_
20 % — . —— Dyal™)
== ¥n2 " |
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0 5000 10000 15000 20000 25000 30000

groups decreased by 14 K to 75 K during
burning hours. The variations between dif-
ferent manufacturers were larger than were
the variations due to the burning of lamps.
The standard deviations of the CCTs of fif-
teen lamps in eight different test groups were
about 50 K both after 100 and 12 000 burn-
ing hours. For example, in test group 2, the
CCT of manufacturer A was 3030 K and
manufacturer B 2910 K after 100 burning
hours. :

The general colour rendering index (Ra) of
test groups 1 to 8 was between 84.8 and 85.1
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Burning hours

Figure 3 Mortality curves of different
test groups. All lamps in Dynamic 3~
were alive after 18 000 burning hours.

4 Conclusions

The lumen reduction did not shorten the eco-
nomical lamp life. When lamps were
dimmed at low light levels (1% and 5%) sta-
tically, the lumen maintenance was higher
than if lamps were burned undimmed. The
effect of breaks on the lumen maintenance
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was greater than the effect of dynamic dim-
ming. To conclude, lamps can be burned
continuously at low light levels and dimmed
dynamically without the lumen reduction
causing lamp replacement.

The shifts in colour temperatures between
different manufacturers were larger than the
variations due to the burning of lamps. The
variations in colour rendering indices were
insignificant.

Mortality was higher in the dimmed test
groups than in the undimmed test groups.
Mortality was lower on the 1% and 5% dim-
ming levels than on the 15% dimming level.
Of the dynamic dimming test groups, the
mortality was lowest in Dynamic 3, where
there were no breaks. With electronic bal-
lasts, lamps will reach their nominal lamp
life, even if lamps are dimmed statically or
dynamically.

Results show that neither the lamp nor the
electronic ballast are obstacles for wider use
of daylight with artificial lighting.
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A

EFECTUL DIMINUARII (DIMMING)

ASUPRA VIETII LAMPII - REZULTATE TEST

Rezumat

cea artificiala.

Un test asupra duratei de viatd a lampilor a fost utilizat pentru a studia efectul diminusrii
nivelului fluxului luminos asupra duratei de viati a lampii si asupra mentenantei fluxului luminos
a lampilor fluorescente. S-au utilizat 8 grupuri de test, fiecare fiind format din 15 lampi. Lampile
au fost impartite In mai multe categorii. Unele au functionat fara diminuareA fluxului luminos, iar
restul au fost in una din categoriile cu diminuarea nivelului fluxului luminos de 1%, 5% sau 15%
sau cu diminuare dinamicd. Diminuarca staticd si dinamici reprezinta, de fapt, simularea dimin-
uarii sau modificarii fluxului luminos in functie de lumina naturald. Rezultatele arati faptul ca
lampile cu balast electronic vor atinge durata de viatd nominala chiar daci nivelul fluxului luminos
al lampilor a fost redus in functic de lumina naturald. Rezultatele arati ci nici lampa si nici balas-
tul electronic nu constituie obstacole pentru o mai largd utilizare a luminii naturale in combinatie cu

Introducere

Defectarea lampilor fluorescente este
cauzatda, in principal, 'de pierderea stratului
emisiv de electroni al electrozilor, temperatu-
ra electrodului determind direct rata de
pierdere a stratului emisiv. Astfel temperatu-
ra electrodului, in mod direct, va afecta dura-
ta de viata a lampii [2]. Rata de timp cu care
stratul emisiv paraseste electrozii in timpul
pornirii §1 functiondrii ldmpii depinde de o
multime de factori, dintre care amintim: pre-
siunea gazului din interiorul ldmpii, caracter-
isticile  electrozilor, curentul necesar
functionarii lampii, forma undei de curent,
curentul direct de functionare, tensiunea de
functionare a ‘lémpii, temperatura aerului
inconjurdtor, tipul starterului (calitatea
pornirii), tipul balastului, combinatia balast-
lampa si functionarea la Inaltd frecventa [3].

Cand nivelul fluxului luminos al unei
lampi este diminuat, curentul prin lampa
descreste, ceea ce duce la scaderea tempera-
turii catodului. Temperatura in cazul utilizarii
diminudrii este mentinutd de un curent de
incalzire aditional - Figura 1. i

Figura este numai schematicd, in practicd
curentul de incalzire poate fi condus spre
catod prin ambele fire. Curentul de incalzire
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aditional asigurd performante bune pentru
durata de viatd a lampii. Daca tensiunea este
crescutd prea mult atunci poate duce mai
rapid la innegrirea capetelor lampii.
Cantitatea de lumina naturala interioard
este dependentd de mai multe variabile.
Acestea ar fi, de exemplu, marimea si forma
ferestrei, pozitia incaperii, forma incaperii,
suprafata reflectanta a incaperii, bariere exte-
rioard ce umbresc ferestrele. Lumina naturala
ce patrunde in Tncapere nu este direct pro-
portionald cu iluminarea exterioard orizon-
tald, dar este dependenta de directia soarelui
si de stralucirea cerului. De exemplu, in zilele
innorate, lumina naturald interioara poate fi
cosniderabild, dacd luminanta norilor este
mare comparativ cu cea a ferestrelor, pe cand
un cer senin poate determina niveluri ceva
mai scdzute pentru lumina naturald inte-
rioard. [luminatul reprezinta 20-60% din con-
sumul de energie pentru cladiri. Masuritorile
lui Knight aratd cum consumul anual de pu-
tere pentru iluminat descreste de la 5,2 W/m2
la 0,6 W/m2 intr-o incapere ce nu a fost
proiectata special pentru patrunderea luminii.
El a utilizat controlul cu fotocelula individual
al lampilor fluorescente. Economia de
energie a fost Intre 74% si 89% comparativ
cu un sistem ce foloseste doar Intreruptoare.




Cand s-au folosit corpuri de iluminat de
inalta frecventd, economia a fost intre 44% si
76%. Corpurile de iluminat au fost dispuse
astfel incdt sd nu fie necesdra stingerea lor,
dar sa aiba posibilitatea de-a diminua fluxul
luminos cu 10%, valoare la care si rdiméana in
continuare, pentru a evita aparitia disconfor-
tului ocupantilor.

Embrechts si Van Bellegem (1997) au
indicat faptul ca economii de energie prin
folosirea luminii naturale sunt posibile numai
dacad sistemul de control are o functionare
imperceptibild pentru utilizator. Sistemul de
control cauzeaza deseori suparare i nemultu-
mire, iar utilizatorii nemultumiti vor sabota
sistemul de control. Timp de doi ani au fost
monitorizate sisteme care controleaza ilumi-
natul individual pentru fiecare corp de ilumi-
nat in functie de nivelul ‘luminantei sub
fiecare corp de iluminat. Rezultatele arata
economii de energie ntre 20% si 50% si un
foarte mare grad de satisfactie pentru utiliza-
tori. '

Intr-un alt studiu se arati faptul ci intr-o
7l cu cer senin $i cu lumind solard directd,
corpurile de iluminat de l4nga fereastrd si din
centrul incdperii au prezentat o diminuare
maxima a nivelului fluxului de lumina intre
orele 7 ¢i 18, iar pentru corpurile de iluminat
de pe peretele opus, diminuarea a fost maxi-
ma intre orele 9 si 17.

Un sistem de control functie de lumina
naturald cere mult de la lampi si balasturi. De
exemplu, intr-o zi partial Innoratd, nivelurile
interioare ale luminii naturale pot varia rapid.
Daca un sistem de iluminat a fost proiectat sa
pistreze nivelul de luminare constant, atunci
va trebui si diminueze sau si maireascd
nivelul fluxului luminos continuu si foarte
rapid.

Testul asupra duratei de viata a lampilor

Efectul incalzirii catodului lampilor fluo-
rescente a fost studiat in cadrul testului
asupra duratei de viatd a lampilor. Lampile au
fost aprinse in rack-uri de test. Tensiunea de
alimentare pentru aceste rack-uri a fost obfi-
nuti de la un stabilizator de tensiune.

T
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Tensiunea de alimentare a avut valoarea de
250 V, iar frecventa de 50 Hz. Valorile date
de fabricantul balastului pentru tensiune si
frecventd sunt de 230-240 V si1 respectiv 50-
60 Hz. Temperatura din incaperea de test a
fost de 22°C £5°C. Lampile au fost verificate
de 5 ori pe saptamana.

S-au folosit 8 grupe de test iar fiecare
grup continea 15 lampi. Lampile folosite au
fost achizitionate de la 5 producatori diferiti,
cate trei de la fiecare producdtor pentru
fiecare grup. Puterea unei lampi a fost de 36
W. Culoare de temperatura corelatd a fost de
3000K s1 indicele general de redare al culorii
a fost intre 80 s1 90 (grupul 1B). Lampile uti-
lizate au fost de tipul T8, astfel diametrul
unei lampi a fost de 26 mm si lungimea de
1200 mm. Stratul emisiv a fost realizat din
trifosfor. Ciclul de functionare al lampilor a
fost de 3 h in functiune 15 min pauza.

Lampile au fost testate pentru 4 niveluri
de diminuare a fluxului luminos. Doua grupe
test au fost fara diminuarea fluxului luminos.
Un grup fiind prevazut cu balast magnetic
conventional, iar celalalt cu balast electronic.
In cazul grupelor de test cu diminuare, fluxul
luminos pentru o lampa cu balast electronic a
fost redus la 1%, 5% sau 15% din valoare
masuratd in cazul lampilor cu balast de refe-
rintd. Pe langa grupele de test cu diminuare
statica au fost folosite si trei grupe in care
fluxul luminos a fost diminuat mecanic.
Obiectivul diminudrii dinamice a fost de-a
determina durata de viatd a lampilor cand
fluxul luminos al acestora este continuu mod-
ificat. Acestea simuleazd modificarea fluxu-
Jui luminos in functie de nivelul luminii na-
turale.

Figura 2 prezintd nivelurile de flux lumi-
nos ale grupelor de test cu modificare dinam-
icd a fluxului luminos. De exemplu in
Dynamic | intregul ciclu a fost de 2 h g1 55
min. Nivelurile de diminuare au fost de
100%, 75%, 50%, 25%, 15% si 5%.
Modificarea de la un nivel la altul s-a facut
lent (doud minute si jumatate). Dupa fiecare
perioada de modificare a fluxului luminos
lampile au fost ldsate sa functioneze cite 10
min pentru noul nivel al fluxului luminos, iar
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de-a lungul uni ciclu de test s-au facut 2
pauze de cite 10 min Pauzele s-au facut dupi
nivelele de 5% si de 100%.

Balasturile utilizate au fost achizitionate
numai de la un singur producator. Balasturile
electronice au furnizat curent de preincilzire
prin electrozii lampilor inainte de punerea n
functiune a acestora.

Numarul relativ de intreruperi de-a lun-
gul orelor de functionare au fost considerate
ca una la 3 h de functionare. In cazul
Dynamic 3 nu au existat intreruperi.

Masurdtorile fotometrice si electrice au
fost facute dupd orele specifice de
functionare i anume dupa 100, 1000, 2000,
4000, 8000 si 12.000 de ore de functionare.
Fluxul luminos a fost masurat utilizind un
balast de referinta. Inainte de prima masura-
toare, ldmpile au fost in functiune timp de
100 h. Inainte de a masura in sfera integra-
toare, lampile au fost mai intai puse intr-un
rack de preincélzire minim 28 de minute si
apol au fost mutate in interiorul sferei inte-
gratoare. O perioadd suplimentard de
incdlzire de 7 min s-a impus si in sfera inte-
gratoare. Balastul de referinta a fost in functi-
une cel putin o ord Tnaintea primei masura-
tori. Fluxul luminos a fost mésurat cu un
spectometru. Astfel, parametrii de culoare,
temperatura de culoare corelatd si indicele
general de redare a culorii pot fi masurati
simultan.

Rezultate

In cazul limpilor care nu prezentau posi-
bilitatea de modificare a fluxului luminos
factorul de mentenanta a fost de 92,1% la
cele cu balast electronic gi 92,3% la cele cu
balast magnetic, calculat la 100 h de
functionare. Factorul de mentenanta a fluxu-
lui a unui grup de test este o medie a facto-
rilor de mentenantd corespunzator celor 15
lampi. Cand lampile au fost prevazute cu
diminuare statica a fluxului luminos la 1%,
5% s1 15% factorul de mentenantd a fost de
97,8%, 96,4% si respectiv 94,3%, iar in cazul
celor cu modificarea dinamici a fluxului
luminos, factorul de mentenanta a fost 94,0%
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(Dynl), 93,4% (Dyn2) si 96,1% (Dyn3).

Dupa 100 h de functionare, temperatura
de culoare corelatd (TCC) a celor 8 grupe a
fost Intre 3030 K i 3050 K. TCC a unui grup
este 0 medie pentru cele 15 lampi ale grupu-
lui. Dupa 12.000 h de functionare, TCC a
celor 8 grupe a fost intre 2970 K si 3020 K.
TCC a diferitelor gupe de test descreste cu
14K péand la 75K de-a lungul orelor de
functionare. Variatiile TCC datorate produca-
torului lampilor au fost mult mai mari decat
variatiile datorate orelor de functionare ale
lampilor. Deviatia standard a temperaturilor
de culoare corelate a lampilor celor 8 grupe
de test a depagit 50 K atat dupa 100, cat si
dupa 12.000 h de functionare. De exemplu, in
grupul de test 2, TCC are valoarea pentru
producatorul A de 3030K iar pentru produca-
torul B de 2910K dup 100 h de functionare.
Indicele general de redare al culorii (Ra) pen-
tru cele 8 grupe de test a fost Intre 84,8 si 85,1
dupd 100 h de functionare. Indicele Ra al
unui grup de test reprezintd o medie a indi-
cilor corespunzitori celor 15 ldmpi ale
grupului. Variatiile intre lampi a indicilor de
redare a culorii precum gi variatiile datorate
orelor de functionare sunt nesemnificative.

Figura 3 aratd mortalitatea diferitelor
grupe de test. Cu balast electronic durata de
viatd a lampilor este mai lunga decat in cazul
lampilor cu balast magnetic chiar daca
Jimpile au functionat pentru nivele scizute
ale fluxului de lumina. In grupele Dynamicl
si 2 durata de viatd a fost mai scurt decat in
cazul ldmpilor cu balast magnetic, dar in
aceste grupe de test ciclul de functionare a
fost mai scurt de 3 h ca cele utilizate in alte
grupe de test. In Dynamic 3 fluxul luminos al
lampilor a fost modificat dinamic fard a face
pauze si in acest grup de test nu au existat
lampi defecte dupa 18.000- h de functionare.
Asadar, in concluzie, ciclul cu comutare are o
influentd mai puternici asupra duratei de
viata a lampilor decat in cazul lampilor cu
diminuare dinamica.
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Concluzii

Reducerea fluxului luminos nu scurteaza
durata de viatd economica a lampilor. Cand
fluxul lumnos a fost redus static la niveluri
joase (1% si 5%), mentenanta fluxului Jumi-
nos a fost mai mare decét in cazul lampilor cu
functionare nediminuatd. Efectul intreruperii
asupra mentinerii fluxului luminos este mai
mare decit efectul dat de modificarea dina-
mici a nivelului fluxului luminos. Pentru a
concluziona, ldmpile pot functiona continuu
pentru niveluri scazute ale luminii §1 diminu-
ate dinamic fard ca reducerea fluxului lumi-
nos si cauzeze inlocuirea ldmpii. Deplasarile
de temperaturd de culoare intre diferiti pro-
ducitori au fost mai mari decit variatiile
datorate orelor de functionare a limpilor.
Variatia indicilor de redare a culorii au fost
nesemnificative.

Mortalitatea a fost mai mare in cazul
grupurilor de test cu diminuare de flux decat
in cazul grupurilor farda diminuare de flux.
Mortalitatea a fost mai scazuti in cazul
grupurilor cu niveluri de diminuare de 1% si
59 decat in cazul grupului cu nivel de dimi-
nuare de 15%. In cazul grupurilor cu dimi-
nuare dinamicd, mortalitatea a fost mai
scazutd in cazul Dynamic 3 unde nu au fost
intreruperi. Cu balasturi electronice, lampile
vor atinge durata de viatd nominala chiar daca
acestea au fost previzute cu diminuare statica
sau dinamicd a nivelului fluxului luminos.

Rezultatele aratd ¢i nici lampa si nici ba-
lastul electronic nu sunt obstacole pentru
larga utilizare a luminii naturale combinate cu
cea artificiald.
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13,00 - 14,45 Sesiunea 3 - Vedere si Culoare. Aspecte Generale ale Iluminatului

15,00 - 16,00 Masa de pranz la Restaurantul Hotel Sport

16,00 - 17,45 Sesiunea 4 - Alte Aplicatii
17,45 - 18,30 Inchiderea Conferintei

Sponsorii Conferintei
ENERGOBIT Schréder Lighting
Osram Romania _
PRAGMATIC Comprest

Participantii la Expozitie

(in ordine alfabetica)

ARTECNO

DEMCO

ENERGOBIT Schréder Lighting
ENERGOLUX

LUXTEN Lighting

NEDAL Aluminium BV, Utrecht
NEON Lighting

ORION Electrics

PRAGMATIC Comprest

Locul de desfasurare a Conferintei
Baza Electrica - Str. llie Macelaru Nr. 28 Cluj-
Napoca

Cazarea
Hotel Sport - Str. Cogbuc Nr. 15 Cluj-Napoca

Conturile bancare ale Conferintei
Banca Comercialda Roméana, Sucursala Cluyj,
"Conferinta TLUMINAT 2001"

fn LEL: 2511.31-539.42/ROL

In EURO: 2511.31-539.41/EURO
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Persoanele de contact

- secretar - dr.ing. Dorin BEU,
093.661536; e-mail:
Dorin_Beu@mail.dntcj.ro

- pentru expozitie - ing. Gelu MURESAN,
tel.: (064) 195721/int. 122,
fax (064) 198409

- pentru cazare - ing. Florian PAGU,
tel.: (064) 195721/int. 259,
fax (064) 198409

Comitetul de Organizare
POP Florin

RUGA Gabriel

PETER Pal

Comitetul de Avizare Tehnica
BIANCHI Cornel

COSTEA Dorin

PETER Pal

POP Florin

Secretariatul Conferintei
BEU Dorin

MAIEREAN Marilena
PAGU Florian

Presedintele Comitetului de Organizare
Florin POP, tel. 095.516276

e-mail: Florin. Pop@insta.utcluj.ro

Lista lucrarilor
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Sesiunea de Deschidere

I. LOFBERG Hans Allan, Presedintele CIE - Comisia Internationald de Tluminat

CIE in the world

2. BIANCHI Cornel, Presedintele CNRI - Comitetul National Romén de Iluminat

Concepfia modernd a sistemelor de iluminat interior: "0 necesitate actuald" (The modern conception on

the interior lighting systems: A present necessity)

3. van BOMMEL Wout, Vice-presedinte al PHILIPS Lighting Eindhoven

History of road lighting research as a guide for future research

4. STOCKMAR Axel, Presedintele Comitetului National German de Iluminat

Proposal for a European Utilization Factor Method

5. POP Florin, Vice-presedinte al CNRI - Comitetul Natlona] Romén de [luminat |

Invatamantul luminotehnic in Romania (Lighting education in Romanic)

6. PETER Pal, Director general al ENERGOBIT SCHREDER Lighting

Huminatul arhitectural al instalatiilor industriale (Architectural lighting of industrial installations)

7. MOROLDO Dan, Seful Catedrei de Luminotehnicd si Instalatii electrice, Facultatea de Instalatii, |

Universitatea Tehnicd de Constructii Bucuresti |

O noua conceptie in realizarea sistemelor de iluminat interior (A new conception on the execution of the |

interior lighting systems) |

8. BEU Dorin, Universitatea Tehnica din Cluj-Napoca l
|
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Lista lucrarilor

Tuminatul salilor de conferinte (Lighting of the conference rooms)

Sesiunea 1 Mediu Interior si Proiectarea Iluminatului

9. BAENZIGER Thomas D., Merloni Progetti spa Energy Saving, Milano

Energy management in lighting systems |

10. van den BELD Gerrit, van BOMMEL Wout, Philips Lighting Eindhoven |

Industrial lighting, productivity, health and well-being |

11. DINCULESCU Paul, Universitatea "Politehnica" Bucuresti |

Quick, rational and accurate Lumen Method using minimum available data |

12. IOACHIM Dan, NEMESCU Mircea, LUCACHE Dorin Dumitru , Universitatea Tehnica "Gh. Asachi”

lasi

Contributii la calculul ilumindrii prin metoda punct cu punct (Contributions to illuminance calculus using

Point-by-Point Method)

[3. MAIER Virgil, PAVEL Sorin, RAFTROIU Corina, Universitatea Tehnica din Cluj-Napoca

Solutionarea prin proiectare a economicitatii instalatiilor de iluminat interior (Economic efficiency design

solution of the interior lighting installations)

14. SFETCU Cormnel, Philips Romania SRL

Sistemm TLS (TLS System)

15. $UVAGAU Cristian Viorel, BC Hydro, Vancouver, Canada

Control me - lighting efficiency in modern offices

16. TETRI Eino, Helsinki University of Technology

Effect of dimming on lamp life - Results of a lamp life test
|
\
|
|

Sesiunea 2 Iuminat Exterior

17. BIANCHI Cornel*, BURLACU Camelia**, *Universitatea Tehnicd de Constructii Bucuresti,

**ELECTRICA S.A. Bucuresti

Conceptia/proiectarea sistemelor de iluminat destinate cailor de circulafie urband (Lighting system con-

ception/design for urban traffic roads)

18. MOROLDO Hrisia Elena, Universitatea Tehnicd de Constructii Bucuresti

Poluarea luminoasd - efect negativ al unor solutii luminotehnice necorespunzdtoare (Lighting poh’unon - |

negative effect of unsatisfactory lighting solutions) ‘

19. NEIJENHUIS Jan, NEDAL Aluminium BV, Utrecht, Olanda |

Standardisation of street-lighting poles under CEN regulations

20. ORBAN Sandor, Van. Leer Roménia S.R.L.

Parameters of achitectural lighting integration on the environment .
|
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21. POPOVIC Grozdana, City Planning Institutc Belgrad

Decorative illumination of Belgrade bridges (urbanistic aspects)

22. SERBANESCU Silvian, LUXTEN Lighting Bucuresti

Realizarea unui iluminat ambiental optin in zonele rezidentiale si cartierele de locuinfe
(Optimal amenity lighting for residential areas)

23. TOSIC Danica Marinkovic, City Planning Institute Belgrad

Contemporary Belgrade - Some thoughts on its lighting

Sesiunea 3 Vedere si Culoare. Aspecte Generale ale Tluminatului

24. DRNDAREVIC Ana, Minel-Schréder d.o.

Mesopic vision theory application in road lighting design

25. GALATANU Catalin Daniel, Universitatea Tchnica "Gh. Asachi” lasi

Evaluarea obiectiva a fenomenului de orbire fiziologicd in conducerea auto pe timp de noapte (Objective
evaluation of physilogical glare in night auto driving)

26. POSTOLACHE Petru*, TOADER Cormel*, GOLOVANOV Nicolac*, SURDU Constantin®,
BRANESCU Valentin**, ALBU Mihaela*, SCUTARIU Mircea***, CONSTANTIN Marius Danut*,
*Universitatea "POLITEHNICA" Bucuresti, Facultatea Energeticd,**Universitatea "VALAHIA"
Téargoviste,

##% Sucursala de Distributic a Energiei Electrice Bucuresti

Probleme specifice de calitate a energiei electrice (CEE) in cazul surselor de lumind

(Specifical problems of electric energy quality for lighting sources)

27. POP Mihacla, RAJAC Cluj-Napoca

O abordare calitativa a sistemelor de iluminat interior

(A quality approach of the interior lighting systemns)

Sesiunea 4 Alte Aplicatii

28. CHINDRIS Mircea, STEFANESCU Silviu, CZIKER Andrei, MICU Dan, Universitatca Tehnica

din Cluj-Napoca j

Electric power quality monitoring results of office buildings with large lighting systems

29, GALATANU Catalin Daniel, Universitatea Technicd "Gh. Asachi” lasi

Analiza campului de luminante pentru zone de interes arhitectural in orasul lagi

(Analysis of luminances field for architectural areas for lassy ciiy)

30. GRIF Horatiu stefan, GLIGOR Adrian, BICA Dorin, Universitatea "Petru Maior" din Tg. Mures
Controlul iluminatului si economia de energie (Lighting control and energy saving)

31. LAZAR Serban, Universitatea Tehnici de Constructii Bucuresti

Analiza a deformatitlor semnalului sinusoidal datorate balastului lampilor electrice

(Analysis of sinusoidal signal deformations due to electric lamps balasts)

32. IOACHIM Dan, NEMESCU Mircea, Universitatea Tchnicd "Gh. Asachi" lagi

Balast pentru montaje duo (Ballast for duo montage )

33, KINALI Necdet, TRIDONIC-Austria /i

A new digital era for the dinuming of luminaires with digital ballasts and components

34. NICOARA Dan*, SORA loan*, ENACHE Corina**, SAVIl Cecilia**, SOCOLIUC Yok | R
Universitatea "Politchnica” - Timisoara, ** Academia Romana - Filiala Timisoara, *** [nstitutul National
de Cercetari Electrochimice si Materiale Condensate

The benefic influence of the ultraacoustical field in the technology of some luminophores

35. POSTOLACHE Petru *, TOADER Cornel*, GOLOVANOV Nicolae*, SURDU Constantin*,
BRANESCU Valentin®*, ALBU Mihacla*, SCUTARIU Mircea*** CONSTANTIN Marius Dinut*, *
Universitatea "POLITEHNICA" Bucuresti, Facultatca Energeticd, ** Universitatca "VALAHIA"
Targoviste, *** Sucursala de Distributic a Energiei Electrice Bucuresti

Evaluarea pierderilor de putere si energie electrici ale refelelor electrice destinate iluminatului public
exterior (Power losses and electric energy evaluation for public lighting electric network)

36. STOIKOVIC Alcksandra, R-Tech, Licge

Visibility and visual comfort in the COINTE Tunnel

37. SZABO Elisabeta, BETEGH Katalin, PIEME S.R.L. Cluj-Napoca

Aspecte conceptuale ale iluminatului la restaurarea Castelului Banffy din Bonjida

(Lighting conceptual aspects of Bontida Banffy Castle rehabilitation)
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Morin POP CENTRUL DE INGINERIA ILUMINATULUI - UTC-N
Universitatea Tehnica
din Cluj-Napoca LIGHTING ENGINEERING CENTER - LEC
Activitatea Centrului de Ingineria Cei 45 participanti, proiectanti, antre-
[Tuminatului UTC-N - Lighting Engineering prenori, ingineri de exploatare, studenti si
Center (LEC) a fost prezentati in numérul cadre didactice, au urmarit prezentirile:
anterior al revistei incepand cu infiintarea Centrul de Ingineria Iluminatului - UTC-N -
acestuia In 25 aprilie 2000 prin. decizie a realizari gi perspective (Prof. Dr. Florin POP,
Biroului Senatului Universitatii Tehnice, directorul  Centrului de  Ingineria

pana in data de 6-8 martie 2001 cand a avut [luminatului); S.C. PRAGMATIC Comprest
loc ROAD SHOW 2001 - Cluj-Napoca, S.R.L. Cluj-Napoca, o prezentd activa pe
prezentarea firmei S.C. Philips Romania piata echipamentelor electrice (ing. Vasile
S.R.L., Divizia Lighting. Centrul de RUSU, director general); Prezentarea gener-
Ingineria [luminatului UTC-N a luat fiinta ca ali a SCHNEIDER Electric ROMANIA

urmare a programului Tempus-Phare CME- S.R.L. si Distributie electrica prefabricata
03551-97 "Centrul de Ingineria [luminatului, CANALIS (ing. Petre BUTU, responsabil
un centru de excelentd pentru consultanta Si national sector industrie); Studiu de caz -
educatie continud In domeniul iluminatului aplicatie Canalis pentru o sectie industriala
pentru necesititi ale pietei de munca - (ing. Toan JURCA - foto, director tehnic
Lighting Engineering: Center - LEC - an Pragmatic); Softstartere si Variatoare de
excellence center for consultancy and con- viteza (ing. Petre BUTU); Norme interne si

tinuing education in the lighting field in internationale (ing. Mihai BRANA si ing.

direct link with the needs of the labour mar- Petre BUTU)

ket" [programul derulat in perioada 15

decembrie 1998 - 14 martie 2000 este

prezentat in pagina web
http://bavaria.utcluj.ro/~lec].

15 mai 2001 - Seminarul SOLUTII
SCHNEIDER IN DOMENIUL INSTALATI-
ILOR ELECTRICE INDUSTRIALE, organi-
zat in colaborare cu
S.C. PRAGMATIC Comprest S.R.L. si
SCHNEIDER Electric Roménia S.R.L.

28-30 iunie 2001 - Conferinta Interna-
tionald ILUMINAT 2001, in colaborare cu
S.C. Electrica S.A. prin Sucursala de
Distributie Cluj s1 S.C. Energobit Schréder
Lighting S.R.L. Conferinta reuneste un
important numdr de participanti din tara si
straindtate, personalitdti din lumea universi-
tard, reprezentanti de firme de profil,
ingineri $i proiectanti, personal din adminis-
tratia publici In perioada Conferintei se
organizeaza o expozitie cu produse si
echipamente specifice.
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I iunie 2001 - Tehnica Huminatului in
Spatii Industriale, Birouri §i Locuinte, curs
ce se va sustine in cadrul Programul
LEONARDO DA VINCI, Proiect Pilot No.:
RO/98/1/83544/P1 /1.1.1.e/FPC "Centru de
Reconversie Profesionald a Personalului
Tehnic" coordonator Dr, Dumitru POP, pro-
fesor la Facultatea de Constructii de Masini,
Universitatea Tehnica din Cluj-Napoca.
Materialul de studiu (notele de curs) realizat
pe CD a fost elaborat de Dr. Florin POP, pro-
fesor i Dr. Dorin BEU, sef de lucriri.

6-19 iunie 2001 - Light and Lighting -
Management, Ambiance and Systems, curs
de vard organizat in colaborare cu BEST -
UTC-N. Vor participa 20 studenti de la uni-
versitati din Europa in care activeazi grupuri
locale BEST.

Editarea revistei Ingineria Illuminatului
cu o aparitie semestriald, in colaborare cu
S.C." Electrica S.A. prin Sucursala de
Distributic Cluj s1 editura MEDIAMIRA
Cluj-Napoca. Numarul urmator - anul 3, nr.

8 - decembrie 2001 va fi dedicat temei
Sisteme de Control al Iluminatului.

Elaborarea de studii privind opti-
mizarea anumitor sisteme de iluminat, la
solicitarea unor parteneri.

In conexiune cu activitatea desfasurata
pe linie universitard, este de mentionat con-
tinuarea colaborarii internationale in cadrul
programului european ERASMUS, in baza
Contractului  Institutional SOCRATES-
ERASMUS 2001-2002 al UTC-N. Intre
Universitatea Tehnicd din Cluj-Napoca si
Helsinki University of Technology este
incheiat un Acord Bilateral de colaborare in
domeniul ingineriei iluminatului, la care par-
ticipa Dr. Florin POP si Dr. Dorin BEU. Se
continud astfel parteneriatul cu Profesor
Liisa HALONEN, HUT - Lighting
Laboratory (foto) - inceput prin programul
Tempus-Phare amintit anterior. In cadrul
programului de schimburi academice, Dr.
Florin POP a efectuat o vizitd la HUT -
Lighting Laboratory in intervalul 24-31 mai
2001, sustindnd trei prelegeri cu temele:
Lighting Quality Evaluation; Lighting
Engineering Center - a Tempus project
developed at the Technical University of

Cluj-Napoca - Objectives, Results, and
Expectations; LSD - Lighting System
Design - a computer program for didactic

purposes.

Centrul de Ingineria [luminatului UTC-N
is1  desfasoard activitatea 1in cadrul
Laboratorulur de Instalatii electrice si
Iluminat, Catedra de Instalatii pentru
Constructii, Universitatea Tehnica din Cluj-
Napoca. Amenajarea spatiului si moderni-
zarea tehnica a fost si este posibila pe baza
finantarii obtinute prin programul Tempus-
Phare, a sprijinului acordat de conducerea
Universitatii Tehnice, a resurselor financiare
extrabugetare atrase prin cistigarea unor
granturi de cercetare, prin organizarea unor
cursuri postuniversitare $i a sponsorizirilor
oferite cu generozitate de diferite firme de
specialitate si de absolventi ai sectiei de
Instalatii pentru Constructii:

PHILIPS Romania / FLASH
Transilvania
TOTAL Quality/ACI Antrepriza
Constructii Instalatii
LEGRAND Romania /Electro Daniella
PRAGMATIC Comprest
ABB Roménia
RH Trust
SOCLU
ROMINSTAL Construct
TIM Trustul Instalatii Montaj
DALKIA Roméania - Alba Tulia
MEGAVOX Confort - Petresti
BURIDAVA 2000 Serv - Bistrita
LIDER ProdCarn - Alba Tulia
ARGOS - Sebes
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Cristian Viorel SUVAGAU
BC Hydro, Vancouver

This may be shocking, but despite globaliza-
tion, Europe and the Americas are two differ-
ent worlds, little changed in mentalities since
Coulomb discovered the new continent, or if
you like better, since Edison patented the elec-
trical bulb. '

Let me explain. While Europe's historical,
multi-national political and social complex
background may slow the implementation (at
the continent scale) of the technological
progress (see the introduction of the fluores-
cent lamp), the Americans' (by that I will refer
mostly to North America: USA and Canada)
simplicity and efficiency in doing things can
lead to super fast technology implementations
(in less than 5 years, the T8 (16 mm) fluores-
cent lamp was providing light in over 60% of
all existing commercial applications in North
America).

On the other side, Europe is well exploiting its
rich cultural background and leads the market
in luminaire design and lamps research and
technologies, while the same simplicity of the
Americans is a double edged sword, slowing
the acceptance of a large number of products
and technologies (it took more than 5 years to
technically accept on the market he MR 16 low
voltage lamp or the same T8 fluorescent
lamp). In a nutshell, the lighting market on
both continents reflects the very economical
and cultural differences between Europe and
(North) America.

In addition, the difference in the energy poten-
tial and costs dictate the pace and directions
the two lighting markets evolve towards effi-
ciency. Europe on one side has depleted most
of its fossil fuel resources (coal and oil), has
limited hydro potential and after restricting the
development of the atomic powered plants is
aggressively developing sustainable alternate
energy technologies, such as solar, wind and

Informafii

LIGHTING IN THE NEW WORLD

biogas technologies. America has plenty of
coal and oil resources, vast hydro potential and
although the use of atomic power plants has
been restricted, the drive to use alternate tech-
nology is not that powerful. Cities like Las
Vegas, Los Angeles and New York consume
in a day more electricity on lighting than many
European countries in a week. To say the least,
electricity is so cheap that in many houses and
commercial and industrial buildings lights are
seldom switched off... However, with current
clectricity crisis in California for example,
there is an acute interest towards efficiency,
energy savings and sustainability. In that
direction ASHRAE and IES have issued in
1990 a common energy efficiency act/stan-
dard (last revision in 1999), which became
low for many states and provinces.

There are many stories that can tell the tale of
lighting on two continents, but I will insert
them in the next episodes of this serial.

Now, let's see who are the players on the
American market. Contrary to the American
reality, where annually hundreds of thousands
of companies raise and close and a 10 year old
company 1s a respectable one, the lighting
industry has very may veterans, companies
that have been around for more than 50-70
years: General Electric (started by Edison in
the last century), Holophane, Sylvania (now
merged with Osram), Lightolier, Thomas
Lighting, etc. Some multinational well known
lighting companies like Philips, although a
strong presence on the American market, sell
only parts of the line of products they are
know for (here Philips sell only lamps and bal-
lasts). Many luminaire companies are merging
today in a tendency to dominate the market,
such as Lithonia, Genlyte who have dozen of
smaller lines. More stable are the lamp manu-
facturers, so the American lamp market con-
sists'mostly of
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Philips, Osram-Sylvanmia and General Electric.
Control companies are the newest on the mar-
ket, with Lutron, Leviton, Watt Stopper and
Mytech leading it. Some European lighting
companies such as Zumtobel-Staff, Louis
Poulsen, Artemide, Se'lux, [guzzini are mak-
ing a strong impact on the market mostly grace
to the outstanding and stylist design of their
products. '

Generally, the American lighting market is
driven by the marketing not the design or ener-
gy efficiency. This may explain the resistance
to new technologies and design formats most-
ly coming from Europe. On the other side,
many compact fluorescent lamps available for
the residential market are "no name" cheap
products from China, sold at corner stores
without proper certification.

The imperial measurement system makes
often impossible for some of the standard
Furopean products to be used in North
America. For example, the TS5 fluorescent
lamps (11 mm) although largely used in pen-
dant luminaires, can't be used in recessed
applications due to their extended length.
Other differences, such as voltages (120/ 277/
347V) and frequency (60Hz) require special
adjustments and certification for European
lamps and ballasts to operate in American
luminaires. Recently, due to globalization
trends, one can observe a welcomed relaxation
in the American certification procedures.

Another important differences are the regulat-
ing bodies, the lighting authorities. For Europe
and almost the rest of the world (except for
North America) CIE, through the national
committees and the lighting engineering asso-
ciations, establishes the lighting standards and
guide lines. When it comes to North America,
IESNA (Illuminating Engineering Society of
North America) is the lighting authority, to a
point where most of the lighting professionals
never heard of CIE.

However, despite all these differences, for the
general public, lighting systems in Europe and
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North America look the same, room luminaire
layouts are similar and light levels suitable for
the task being performed. Modern offices and
hospitals, upscale retail boutiques and univer-
sities would have similar fixture types and
familiar lighting systems, whether they are in
New York, Toronto, Atlanta, San Francisco,
Rome, Paris, London or Frankfurt.

We intend to keep you informed, through this
"correspondence from the New World", with
the American lighting realities in technology,
design, awarded projects, education, urban
integration and other interesting trivia facts.

Next episode:
What's new at the Lightfair 2001!

Tluminatul in Lumea Noua

Probabil ca acest fapt este socant, dar, in
pofida globalizarii, Europa $i America sunt
doud lumi diferite, putin schimbate in mentali-
tate de cand Coulomb a descoperit noul conti-
nent, sau, dacd preferati acest fapt, de cind
Edison a patentat bulbul electric.

Dati-mi voie si ma explic. In timp ce
Europa istorica, bazatd pe un complex politic
si social multi-national este lentd n imple-
mentarea (la nivel continental) a progresulul
tehnologic (vezi introducerea lampii fluores-
cente), simplicitatea si eficienta americana
(prin acest termen ma refer in special la
America de Nord: SUA si Canada) in actiune
poate sa conduca la implementari extrem de
rapide (in mai putin de 5 ani lampile fluores-
cente T8 - de 16 mm - au asigurat iluminatul
in peste 60% din aplicatiile comerciale exis-
tente in America de Nord).

Pe de altd parte, in aceeasl masura in care
Europa foloseste bine fundamnetul sau cultur-
al si conduce pe piata de proiectare a cor-
purilor de iluminat i a cercetarii i tehnologiei
lzmpilor, simplicitatea americand este o sabie
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cu doud capete, Incetinind acceptarea unui
mare numar de produse si tehnologii (au fost
necesarl mai mult de 5 ani pentru acceptarea
tehnica pe piatd a lampii de joasd tensiune
MR16 si chiar a aceleiasi lampi fluorescente
T8). Intr-un cuvant, piata de iluminat a ambe-
lor continente reflecta diferentele puternice
economice §1 culturale intre Europa si
America (de Nord).

In plus, diferenta intre potentialul energetic
si costuri dicteazd ritmul si directiile in care
cele doud piete de iluminat evolueaza catre
eficientd. Europa, pe de o parte, a epuizat
multe din resursele sale fosile (carbune gi
petrol), are un potential hidro limitat si dupa
restrictionarea dezvoltarii centralelor atomice
de putere este agresiva fn a dezvolta tehnologii
energetice alternative de sprijin, cum sunt
tehnologiile solare, ale vantului s1 biologice.
America are multe resurse de carbune si
petrol, un mare potential hidro si, chiar daci
utilizarea centralelor atomice de putere a fost
restrictionatd, interesul pentru dezvoltarea
tehnologiilor alternative nu este atat de puter-
nic. Orase precum Las Vegas, Los Angeles g1
New York consumd intr-o zi mai multd elec-
tricitate In iluminat decat multe tari europene
intr-o saptdmand. Pentru a concluziona, elec-
tricitatea este atat de ieftind incat in multe case
si cladiri comerciale §i industriale ea este
rareori deconectata... Cu toate acestea, avand
criza electricd din California ca exemplu,
existd un acut interes cétre eficientd, economii
de energic §i suport. In aceastd directie
ASHRAE si IES au realizat in 1990 un stan-
dard/act comun de eficientd energetica (ultima
revizie in 1999), care a devenit lege pentru
multe state i provineii.

Sunt multe intamplari care pot sd va spuna
povestea iluminatului celor douad continente,
dar eu le voi insera in viitoarele episoade ale
acestui serial.

Acum, s3 vedem cine sunt jucitorii de pe
piata americand. Confrar realitatii americane,
unde anual sute de mii de companii se nasc $i
mor si unde o companie batrana de 10 ani este
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una respectabild, industria iluminatului are
multi veterani, companii care fiinfeazd de
peste 50-70 ani: General Electric (pornitd de
Edison in secolul trecut), Holophane, Sylvania
(care acum se uneste cu Osram), Lightolier,
Thomas Lighting etc. Unele companii multi-
nationale binecunoscute precum Philips, de
altfel o puternica prezenta pe piata americana,
vand doar parti din seriile de produse cunos-
cute (de exemplu Philips vinde doar lampi si
balasturi). Multe companii de corpuri de ilu-
minat se unesc azi in tendinta de a domina
piata, cum sunt Lithonia, Genlyte care au o
duzina de linii mai mict. Mai stabile sunt pro-
ducatorii de lampi, astfel ca piata americana de
lampi constd In special din Philips, Osram-
Sylvania si General Electric. Companiile de
echipamente de control sunt cele mai noi pe
piatd, cu Lutron, Leviton, Watt Stopper si
Mytech ca lideri. Unele companii de iluminat
europene cum sunt Zumtobel-Staff, Louis
Poulsen, Artemide, Se'lux, Iguzzini sunt de
asteptat sd determine un puternic impact pe
piatd, in principal datorita designului
exceptional si de elegant al produselor
acestora.

[n general, piata de iluminat americana este
condusd de marketing, nu de proiectare sau
eficientd energeticd. Aceasta poate explica
rezistenta la noile tehnologii si formate de
proiectare care, cele mai multe, vin din
Europa. pe de alta parte, multe lampi fluores-
cente comacte existente pe piata rezidentiald
sunt produse ieftine "fard nume" din China,
vandute la coltul magazinelor, fara certificate
corespunzatoare.

Sistemul imperial de masurd face adesea
imposibild utilizarea in America de Nord a
unor: produse standard europene. De exemplu,
lampile fluorescente TS (11 mm), de altfel larg
utilizate in corpurile de iluminat suspendate,
nu pot fi utilizate in aplicatii cu tavan fals
datoritd lungimii lor marite. Alte diferente,
cum este tensiunea (120/277/347V) si
frecventa (60Hz) impun adaptdri si certificari
speciale pentru ca ldmpile g1 balasturile
europene sia poatd opera in corpurile de
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iluminat americane. Recent, datoriti tend-
intelor de globalizare, se poate observa o bine-
venitd relaxare in procedurile de certificare
americane. :

Alte diferente importante sunt legate de
structurile de de reglementare, de autoritatile
in 1luminat. Pentru Europa si aproape intregul
rest al lumii (cu exceptia Americii de Nord)
CIE, prin comitetele nationale si asociatiile de
ingineria iluminatului stabileste standardele in
iluminat 1 liniile directoare. Cat priveste
America de Nord, IESNA (Illuminating
Engineering Society ‘of North America) este
autoritatea in iluminat, cu mentiunea ca cei
mai multi profesonisti nu au auzit niciodata de
G,

Cu toate acestea, pentru publicul larg, sis-
temele de iluminat in Europa si America de
Nord par a fi aseméndtoare in pofida tuturor
diferentelor, amplasarea corpurilor de iluminat
in Incdpere este similard si nivelurile de

Cristian SUVAGAU

6911 Southpoint Drive,
Burnaby, BC, Canada
Fax. + 604-528-1552

e-Mail: cristian.suvagau@bchydro.be.ca

B

PhD, Peng, LC, BC Hydro,

tluminare sunt corespunzatoare cu sarcina ce
trebuie desfasuratd. Birourile moderne si spi-
talele, buticurile si universitatile au aceleasi
tipuri de corpuri de iluminat si sisteme de ilu-
minat iti sunt familiare, fie ca te afli in New
York, Toronto, Atlanta, San Francisco, Rome,
Paris, London sau Frankfurt.

Intentiondm s va informam, prin aceastd
"Correspondentd din Lumea Noua", cu reali-
tatile luminotehnice in tehnologie, proiectare,
premii acordate, invatimant, integrarea urbana
si alte detalii interesante.

Viitorul episod:
Ce este nou la Lightfair 2001!

Lighting engineer at BC Hydro, in Vancouver,
Canada. Member of CIE and IESNA Board of |
Directors for BC. Numerous lighting research, tech-
nical articles and project designs for institutional, i
commercial and industrial indoor and outdoor facili-
ties in North America. Received his doctorate from |
the Technical University of Construction Bucharest
m 1995. Assistant Professor at the Lighting and
Electrical Installations Chair, Faculty of Installations, }
UTCB until 1995. : : I
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Lighting Research & Technology

TECHNICAL EDITOR: R H Simons, Lighting Projects Consultant, Essex, UK

In March 2001 Arnold and The Chartered
Institution of Building Service

Engineers relaunched Lighting Research
& Technology.

Lighting Research & Technology is an inter-
national journal publishing original material
and promoting research in the field of light-
ing technology. The journal includes origi-
‘nal theoretical and practical work, reviews
on particular aspects of lighting or vision,
case studies of new installations with design
concepts and review case studies of innova-
tive installation providing operating results
and user reaction.

New and improved features in Lighting
Research & Technology include:

Online! Plus archive facility available from
Volume 33

Redesigned format - easier to use and store
Peer reviewed by cutting edge researchers
International advisory boards - ensures
worldwide relevance

Includes reviews of ground breaking
research and topical literature

Contains critical book reviews of the latest
literature in the field

Lighting Research & Technology is now
available. To request your relaunch issue
please contact
arnoldjournals@hodder.co.uk

Quarterly, Approx 288 pages per volume

ISSN 1365-7828

In martie 2001, Arnold §i CIBSE - The
Chartered Institution of Building Service
Engineers - au relansat revista Lighting
Research & Technology.

Lighting Research & Technology este o
revistd inter-nationald ce publicd materiale
originale si promoveazi cercetarea in dome-
niul tehnologiei iluminatului. Revista
include lucrdri teoretice si practice origi-
nale, prezintd unele aspecte particulare ale
iluminatului sau vederii, studii de caz ale
unor instalatii noi cu conceptele de
proiectare §i analizeazd studii de caz ale
unor Instalafii inovative, cu evidentierea
rezultatelor functionale si reactiei utilizato-
rilor.

Componentele noi si imbuniatitite ale
Lighting Research & Technology includ:

Online! Facilitati suplimentare de arhiva
disponibile incepand cu Volumul 33

Format redimensionat - mai usor de folosit
si de pastrat

Articolele sunt recenzate de cercetitori
recunoscuti

Un colegiu de avizare international - asigura
o relevantd mondialad

Include analize ale cercetérii fundamentale
si ale literaturii specifice

Contine recenzii critice ale cartilor celor mai
recente din domeniu

Lighting Research & Technology este acum
disponibild pentru fiecare. Pentru a cere
exemplarul Dumneavoastrd vi rugdm si
contactati arnoldjournals@hodder.co.uk
Trimestrial, Aproximativ 288 pagini per
volum

2001 Cosl (Volume 33)

Institutional: (EC) £99.00 (US) $204.00 (ROW) £120.00

Individual: (EC) £54.00 (US) $ 94.00 (ROW) £ 56 00 |

Kathlyn COUSINS Arnold |
| Product Manager 338 Euston Road I

tel: +44 (0) 20 7573 6358 London |

fax: +44 (0) 20 7873 6325 NWI1 3BH |
‘ e-mail: kathryn.cousins@hodder.co.uk

| web:  wwinarnoldpublishers.com
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Cuprinsul ultimelor numere
ale revistei
Lighting Research & Technology

Volume 33, Number 1, 2001
Peter Tregenza, Editorial

KA Painter and DP Farrington, The cost ben-
efits of improved street lighting, based on
crime reduction

IG Iliadis, The natural lighting of the
mosdaics in the rotunda at Thessaloniki

DHW Li and JC Lam, Predicting vertical
luminous efficacy using horizontal solar data

PJ Littlefair, Photoelectric control: the effec-
tiveness of techniques to reduce switching
[frequency

PJ Littlefair and A Motin, Lighting controls
in areas with innovative daylighting systems:
a study of sensor type

Recenziile articolelor prezentate si raspun-
surile autorilor

Yolume 33, Number 2, 2001
E Rowlands, Editorial

S Escuyer and M Fontoynont, Lighting con-
trols: a field study of office workers' reac-
tions

GR Newsham and JA Veitch; Lighting qual-
ity recommendations for CDT offices.: a new
method of derivation

J Mardaljevic, The BRE-IDMP dataset: «
new benchmark for the validation of illumi-
nance prediction technique

Recenziile articolelor prezentate si raspun-
surile autorilor
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Recommendations for the printing form of your
papers for the LEC review
INGINERIA ILUMINATULUI

Please use MS-Word for editing the article. The
article could have any number of pages (preferably
cven). It will be printed in its English original ver-
sion + Romanian translation (provided by LEC).

Settings for A4 size
Top 1.5

Bottom 2.5

Left 1.5 (Inside)
Right 2 (Outside)
Header |

Footer 1.5

Mirror margins (yes)
Page Number Outside

Page framing. Two free lines of 12 on first page,
before the title

TITLE (use 14 Caps Bold)
(one free line of 12)

Author/authors (use 12 Bold), Name, First name
(use CAPS), Affiliation (work place) (use 12 with-
out bold), without academics titles

(three free lines of 12)

Text will be written on two columns, with the
exception of tables or figures that require the full
width of the page.

2 columns, Equal column width, Default scttings:
Width 8.11 cm, Spacing 1.27 cm

First line tab 0.6 (on paragraphs)

Font: Style Times New Roman, Size 12

Line spacing: Single

The explanation of the figures and tables must be
written with smaller letters (use 11). For the content
(data) of the tables should be use the same letters
(11). Write: Figure 5 Explanation (without point
after the number of the figure). Write: Table 2 Title
of the table (without point after the number of that
table)

References should be cited in brackets in text.

Abstract bold
(one free line)
Abstract text (maximum 125 words)
(one free line)

1 Title of the chapter - (bold but not CAPS)

2 Title of the chapter ... and so on

Acknowledgements

References

References will be written with font size 10.
Finally write the data of reference for the
author/authors: academic title, position, and work
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place address, contact address and other data.

Following this you have to present yourself on
maximum 50 words (font size 10) the personal-
ity of the author/authors along with photo/pho-
tos.

Sc_nc_f a printed copy by surface mail, and the
original article as an attached file by c¢-mail.

A Referee Committee will analyze the articles.

The copyright for all materials published in
Ingineria [luminatului review arc the property
of the Technical University of Cluj-Napoca -
Lighting Engineering Center UTC-N - LEC and
the Publishing Company MEDIAMIRA S.R.L.
Cluj-Napoca, Romania.

Contact address:

Dr. Florin POP, Professor

UTC-N - Universitatea Tehnica

15, C. Daicoviciu Street

RO - 3400-Cluj-Napoca, ROMANIA
Fax: +40.64.192055;

Phone (home): +40.64.197254
e-Mail: Florin. Pop@insta.uicluj.ro

Recomandari de redactare a lucrarilor
pentru revista
INGINERIA ILUMINATULUI

Redactarea se face Tn Word 97, cu caracterele
roménesti implicite ale Word-ului, pentru a se
putea face prelucrarca textului. Articolul si aiba
un numadr par de pagini.

Setare pagina A4
Top 1.5

Bottom 2.5

Left 1.5 (Inside)
Right 2 (Outside)
Header 1

Footer 1.5

Mirror margins (yes)
Page Number Qutside

Incadrarea in pagina. Pe prima pagina, inain-
tea titlului se lasa doud randuri size 12 libere

TITLUL (cu 14 Caps Bold)
(Un rand size 12 liber)

Autorul/autorii (cu 12 Bold), Prenume, Nume
de familie (cu CAPS), Afilicrea (locul de
muncd) (cu 12 fara bald), fard titluri academice
(Trei randuri size 12 libere)

Redactarea

Textul lucrarii va fi scris in continuare pe doud
coloane (exceptic tabelele sau figurile care
necesitd intreaga latime disponibild a paginii)

2 columns, Equal column width, Setarea impli-
citd: Width 8.11 em, Spacing 1.27 cm

Tabs 0.6 (pentru aliniat nou)

Font: Style Times New Roman, Size 12
Line spacing: Single (la | rand)
Legendele figurilor, tabelele si continutul
(datcle) din tabele sc scriu cu litere mai mici,
Size 11. Se scrie Figura 5 Legenda (fard punct
dupi numarul figurii). Se scric Tabelul 2 Titlul
tabelului (fard punct dupa numarul tabelului)
Figurile scanate sa fie clare (format JPEG).
Mentiunile bibliografice se fac in parantcze
drepte In cadrul lucrarii.

Titlurile subcapitolelor sc scriu fara bold.

Rezumat bold
(Un rand liber)
Textul rezumatului (maximum 125 cuvinte)
(Un réind liber)

1 Titlul capitolului - (bold dar nu CAPS)
(Un rand liber)

2 Tithul capitolului ... $1 asa mai departe
Multumiri

Bibliografia. Bibliogralia sc scrie cu font size
10, mentiondnd in ordine autorii, titlul lucrarii
revisla sau cartea, pagina si anul.

Dupa textul lucrdrii in limba romana, sc intro-
duce TITLE in limba englezd (cu 14 Caps
Bold), un rand size 12 liber si Abstract in limba
englezd (maximum 250 cuvinte)

]

Tn final se trece (font size 10) adresa de contact
(postala, telefon, fax s1 ¢-Mail), 1ar apoi se tace
prezentarea personalitdtii autorului /autorilor
(maximum 50 de cuvinte) Impreund cu
fotografia personald.

Articolul se trimite pe Internet prin fisier atasat
(fard virusi), iar prin postd - doua copii listate si,
cventual, originalul pe discheta.

Autorii sunt responsabili de forma de prezentare
a articolelor si de continutul lor stiintific,
Tmaginile se vor Incadra in Text Box, pentru
putea fi trase la pozifiile necesare.

Lucrarile sunt analizate de Comisia de
Referenti.

Drepturile de reproduccre ale materialelor pu-
blicate in revista Ingineria Iluminatului apartin
Universitatii Tehnice din Cluj-Napoca, Centrul
de Tngineria Tluminatului UTC-N i Edituri
MEDIAMIRA S.R.L. Cluj-Napoca.

Adresa de contact:

Dr. Florin POP, Profesor

UTCN - Universitatea Tehnici

Str. C. Daicoviciu Nr. 15, 3400- Cluj-Napoca
Fax: (064) 192055; Tel. acasa: (064) 197254
e-Mail: Florin. Popinsta.uiclj.ro
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