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Abstract

The paper analyses the concordance between
the regulations concerning the energy efficiency of
interior lighting in buildings and the state-of-the-
facts of the existing installations. There are
presented the outcomes of a study related to two
areas of investigation - the EU countries, based on
the data exposed in some of the last conferences
proceedings and Romania - north-western area
(area of the Lighting Engineering Centre activity),
based on the data revealed by the statistics and
lighting professionals' opinions. The study is
targeted to the interconnection between standard
illuminance levels, users needs and comfort,
lighting control costs and implementation, installed
power and energy consumption. Based on it, there
is presented the recommended Energy Efficient
Lighting in Ten Steps and the expectancy of their
accomplishment in the near future in Romania, as a
candidate country for the EU.

Performances on efficient lighting in
European Union (presentation based on the
mentioned references)

The primary function of an electric lighting
installation is to enable people to see, in order
to perform their tasks comfortably and safely.
Direct energy use alone is an insufficient
measure and itself must be carefully considered
in relation to the overall design and aims of the
project. For avoiding an undesirable outcome
from an electric lighting installation which
achieves energy-efficiency at the cost of
lighting but makes people uncomfortable and
puts their safety at risk, it is necessary to
consider lighting quality as well as energy-
efficiency when designing or evaluating
lighting. An optimum solution is considering

all environmental issues — energy use, materials
and equipment, maintenance programme,
optimum quality of the light in space
(photometric and colorimetric aspects), the
users comfort and satisfaction.

Lighting systems design trends are dinamics
both in time and between countries. The
reccomended illuminance level represents only
one of the design parameters, but it is
determinant for a lighting system. Begining
from 1930s, there was an increase in levels
until the oil crisis (early 1970s) and then a
decrease, with a large variation among
countries — table 1

Table 1 Some illuminance levels recommended on
EU countries — [14]

Country Year General Task Area Reading Design

Area

Austria 1984 500 --- -- 750
Belgium 1992 300-750 500-1000 500-1000 1000
Czech Rep. 200-500  300-500 500 750
Denmark 200-500  --- 500 1000
Finland 1986 150-300  500-1000 500-1000 1000-2000
France 1997 425 425 425 850
Germany 1990 500 500 - 750
UK 1994 500 500 300 750
Netherlands 1991 100-200  400-500 400 1600
Romania 2002 300 300-400 300 400
Russia 1995 300 300 300 500
Suisse 1997 500 300 500 1000
Sweden 1994 100 300 500 1500
CIE Guide 1996 500 500 500 750

Visual performance and visual comfort are
not synonim factors. Muck and Bodman (1961)
studies revealed that a high illuminance level
may allow a better visual performance, but in
the same time creating a visual discomfort. So,
an optimum level of the illuminance could be at
around of 2000 Ix.
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The EN 12464 (Lighting of work places)
and EN 12665 (General terms and criteria for
specifying lighting requirements) offer a new
quality of further lighting installations —
responsibility of the illumination design author
for results of his work and responsibility of the
users for proper maintenance of the
installations. Their responsibilities will be
under the legally and financially pressure. A
minimum daylight factor is specified on the
work plane so that at 3 m from the windows
does not fall below 1%; this daylight will allow
the use of suitable lighting controls to help
manage and limit the energy use by electric
lighting. The standard considers two zones on
the working area — respectively the task and its
immediate surrounding, the second being
illuminated to at least 60% of that on the task.
Comparative with a lighting system based on
general lighting, a localised lighting system (for
task area) with additional ambient lighting (for
immediate surrounding) may fall the specific
power from 10-15 W/m®> to 6-10 W/mz,
representing about 50% savings [8].

A pilot study aimed to find the appropriate
light distribution for carrying out visual task,
while keeping a constant illuminance level
within the task area [6]. The lighting
installation was based on a conventional
general lighting systems using a uniform array
of suspended indirect/direct luminaires. The
preferred light distribution was 44% downward
and 56% upward.

Lighting in UK housing therefore has two
problems [12, 15]. The first is how to
encourage better lighting design, and the
second is how to encourage greater energy
efficiency. For the second there is the Building
Regulations 2000 England and Wales, where is
stipulated the use of light fittings that are only
suitable with ‘low energy lamps’ — efficacy >
40 lumens/circuit watt, in one location for
every three rooms. The main matters to
implement an energy efficient housing lighting
consist on the limited range of domestic light
fittings  using  fluorescent lamps, the
preconceived ideas on the poor aesthetics of
CFLs and that energy savings is only important
for those on low incomes.

The requirements for non-domestic
buildings are brief and functional performance
statements: ‘to provide lighting systems which
are energy efficient’.

An option in the Belgian regulations
allowed a blanket 20 W/m” to be assumed as
the lighting power [11].

The rate of the households owning a CFL
covers the range from 0,8 CFLs per household in
UK to more than 3 CFLs per household in
Denmark. The SAVE projects have found that
there is at least room for 8 CFLs per home [10,
12, 15].

An analysis on the lighting pattern in 100
Danish homes denotes that the monthly average
lighting consumption varies between 5% and 21%
of the total respective monthly consumption, and
24% of the lamps are energy efficient lamps
(linear fluorescent lamps or CFLs).

Information is particularly scarce in the
area of industrial lighting energy issues. An
industrial lighting survey [18] carried out on 15
manufacturers on Turkey (not an UE country)
denotes than 80% of the companies did not
comply with the recommended illuminances.
However, 85% of their users stated that they
were happy with the illuminance levels and
19% considered the illumination level as
sufficient. The company ratio that provide the
required color specifications are 7%.

Four EU countries - Belgium, France,
Greece, and Netherlands — had a detailed
calculation procedure for lighting as part of
their building energy requirement [11].

Lighting represents an important part of
building energy consumption in the EU — around
10% of the total electricity consumption,
ranging from 5% (Belgium, Luxemburg) to
15% (Denmark, Netherlands, and also Japan).
The global electric lighting energy use may be
split in four sectors: services 48%, residential
28%, industrial 16% and street lighting and
other 8% [13]. Lighting electricity consumption
accounts for about 20 to 30% of the total
energy required by an office building [6]. On
average, the investment cost of lighting
facilities for an office building works out at
around 1 to 2% of total investment. The power
density for standard fluorescent lighting
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installations varies from 13 to 20 W/m”. Recent
progress in equipment and design demonstrates
the possibility to reduce these values in the
range of 7 to 10 W/m? [6]. A minimum
acceptable lighting power density of about 7
W/m?* will leads to annual lighting consumption
of 16 kWh/m”. Dimming or extinction of lamps
of ambient lighting may lead to annual
consumption below 10 kWh/m? [6]. Based on
the few comprehensive estimates studies, there
is stipulated an approximate commercial sector
lighting savings potential in the range of 25%
to 40% [13]. In practice savings will vary by
country, depending on existing baseline
conditions. Energy saving measures in lighting
must be accepted by the users and must be
associated with an improvement of their
standards working condition, having in mind
even the fact that the annual lighting
consumption of an office worker is of the order
of one hour of the his/her salary cost [6].

A status of energy efficient lighting in Romania

National building energy regulations

The legal frame for an energy efficient
lighting approach is constituted by the general
set of laws, referring to the whole building or
energy consumer: * Law 10/1995 “Law of the
quality in constructions” which establish the
quality system, one of its compulsory
regulations to be achieved and maintained
during the entire life of construction referring to
the law energy level of consumption and energy
savings. * Law 199/ 2000 “Law of the energy
efficiency” according to the national policy on
efficient use of energy, in conformity with the
Energy Cart and Energy Efficiency and
Environmental Protocol, which establish duties and
stimulating measures for the energy producers
and consumers regarding to its efficient use.

The countries entering to EU will reduce
the national standards below 10% in relation
with the European standards. For the moment,
the interior lighting installations are guided by
two national recommendations — SR 6646-97 -
Artificial lighting and NP-061-02 - Guide for
design and execution of the buildings artificial
lighting systems. The specialists may also use

the Romanian translation of the CIE Guide on
interior lighting and CIE 008/E-2001 — Lighting
of indoor work places. Romanian norms
include the recommended values of the
illumination levels, maintenance factors and
other parameters, but do not stipulate the
specific requirement on energy efficiency for
lighting equipment and systems, only the
functional performance statement mentioned
before: ‘to provide lighting systems which are
energy efficient’.

Energy aspects

There are no many detailed information
about the electric consumption of the
residential customers. In 2000, the average
electric energy production was at about 2315
kWh/person. In 1999, for 7.836.246
households, the electric energy consumption
was 7841 GWh from the total of 45.320 GWh.
A recent survey [2], reported to a reduce
number of cases, denotes that the lighting in
households is responsible of about 20-30% of
the total electric energy consumption
(measurements made in November). There is
interesting to notice the important consume of
about 20% of a very small appliance — water
pump of the home heating unit -, due to its
continuous working state.

A survey with 150 people (during the last
five years) revealed the following values for the
weighting factors of the main quality
parameters (on the 1-10 scale) [16]:
illuminance level of the working plane — 9;
luminance contrast — visual task/background — §;
color rendering index — 7; energy efficiency — 9.

There are two natural barriers to implement
an energy efficient lighting: economical and
educational. The low level of people income
(monthly average of about €125) does not
permit the purchasing of energy efficient and
color rendering lamps. The cost of a CFLs lamp
- €4-8 - is about 10 times greater than GLS. The
lighting knowledge is very poor even through
the educated people, and there are now media
dedicated programmes to improve it.

A questionnaire related with the energy
efficiency in lighting was spread through the
local area of the Lighting Engineering Centre
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UTC-N, at about 30 lighting designers and
dealers, receiving back a third part of them (it
will be presented at the NAS-EnerBuild
Budapest Workshop). The answers refer to the
offices and small manufacturers. The installed
specific power is in the range of 13-22 W/m?,
and 3-5 W/m*/100 Ix for offices. There were
not use the correlation with the daylight
availability and users needs/presence due to the
lack of interest from the owners. Some
designers do not know the infrared control
system. The weighted factors (in a 1-3 scale) for
lighting features are the following: ¢ importance
of the control facilities — individual or building
central - 1, zones of activity - 3; * mention the
specific power — 3; * high technology ballasts and
lamps — 2 to 3; » mention/use of the proper lamps
(efficacy, color temperature, color rendering
index) — 3; ¢ energy labels — 1; * maintenance
schedule — 1; * photometric measurements — 1 to
2; « lighting installation history book — 1. The
national norms are considered unsatisfactory to
acceptable.

Energy Efficient Lighting in Ten Steps

Significant savings in energy consumption,
and therefore cost, of providing lighting
without reducing standards can be achieved by
applying an energy-effective-design approach
to lighting installations. Many existing lighting
installations are far from energy/cost effective.

Consequently, opportunities exist to
convert them by wusing more efficient
equipment to provide the same, or sometimes
better, lighting for a lower energy consumption
and cost. The objective is clearly to provide
lighting to the quantity and quality standards
required, with the minimum usage of electrical
energy. To meet this basic requirement it is
necessary to evaluate the equipment, techniques
and services available for both existing and
proposed installations [20]. The energy
consumed by a lighting installation depends
upon the installed load and the hours of use. It
is important to know the energy consumption
of an existing or proposed lighting installation
when considering the cost-effectiveness of
measures to improve its energy efficiency. Such

measures will usually cost money to implement
but will reduce the future energy consumption.
The hours of use of a lighting installation
depend upon the occupancy patterns of the
space, the daylight available in the space and
the control system used. The ultimate aim must
be to achieve the desired lighting solution at the
lowest practical energy use. It is possible that a
higher installed load combined with a suitable
control system to give low hours of use will
result in lower energy consumption than an
alternative installation with a lower loading but
poorer control. It is important to consider both
aspects.

Even nowadays, the new and modernized
lighting installations designed by young and
devoted specialists meet requirements of new
European standards, on the energy efficient and
quality features. But to recommend a
maintenance schedule is a “terra incognita” for
entire lighting market.

The following basic rules for achieving
energy-effective lighting should be considered,
based on [16, 17, 19, 20]

(1) Savings measures in respect of the users
comfort and safety

(2) HNluminance level in accordance with the
task requirements

(3) Most efficient lamps, according with
adequacy of their parameters (color, life)

(4) Luminaires lumen output and lighting
system design to assure an optimum use of the
lamps emitted lumens

(5) Low level of power losses in the electric
network by the right choose and design of the
components

(6) Correlation of the functioning schedule of
the electric lighting installation with the
daylight availability and users needs/presence
(7) Flexibility of the illuminance levels and lit
zones to adapt them to the space and time
change

(8) Adequacy of the energy electric tariff
system to the specific consumers and the
analysis of the hourly discriminatory tariff

(9) Compensation of the reactive power

(10) Maintenance schedule of the lighting
installation on the design stage on an optimum
methodology.
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Questionnaire concerning with energy efficiency of the interior lighting
installations

Please fill a sheet for every presented work.
By agreement, please mention your name, age, professional status/background, company and contact address
(mail, tel./fax, e-mail)

1 Work title — Design unit (Designer), Executed unit (Constructor), Finalized Investment
(Beneficiary), Lighting Offer (Dealer) — City, Year

2 Did you included in your design/executed/investment unit?
2.1 Correlated electric lighting with available daylight
YES (characteristics) / NO (why)
2.2 Correlated electric lighting with the users presence in the room
YES (characteristics) / NO (why)
2.3 Infrared individual control by users
YES (characteristics) / NO (why)
2.4 Other lighting control/command systems
characteristics

3 Please note the specific parameters of the lighting systems of some representative rooms
3.1 Room destination, area

3.2 Lighting equipment — lamp, ballast, luminaire

3.3 Average illuminance level, Installed Power, Installed Power Density - W/m?

4 Please specify the importance which you consider for (low - 1, medium - 2, great - 3)
4.1 Lighting control facility
individual, zone/group, general on room, centralized on building
4.2 Installed Power Density
W/m? or/and W/(m*-100 1x)
4.3 Equipment
electronic ballast, high technology lamps
4.4 Lamp characteristics
luminous efficacy, color temperature, rendering color index
4.5 Lamp energy label
4.6 Luminaire electric parameters
ballast loses, power factor
4.7 Maintenance of the lighting installation
included equipment on the design stage, periodical cleaning, fallen lamps change - individual or group
4.8 Photometric measurements
initial, periodical
4.9 Technical history book of the lighting installation

5. Please consider the present norms and regulations content (unsatisfactory - 1, acceptable - 2, good - 3)
17-2002 (low voltage electrical installations), NP 061-2002 (Interior lighting), SR 6646 - 1, ..., 5
(working places and interior lighting systems)

6. Other considerations would you like to mention
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EFICIENTA ENERGETICA
IN ILUMINAT
intre reglementari si realitate

Rezumat

Lucrarea  analizeazd  concordanta  intre
reglementarile referitoare la eficienta energetica a
iluminatului interior in cladiri si starea de fapt a
instalatiilor existente. Sunt prezentate rezultatele
unui studiu efectuat Tn doud zone de investigare —
tari ale UE, pe baza informatiilor din volumele de
lucrari ale catorva dintre cele mai recente
conferinte si, respectiv, din Roméania — aria de nord-
vest (In care isi desfasoard activitatea Centrul de
Ingineria Iluminatului UTC-N), pe baza datelor
statistce si a celor relevate de opiniile unor
specialisti in iluminat. Studiul este orientat spre
interconexiunea intre nivelurile de iluminare
standard, dorintele si confortul utilizatorilor,
introducerea si costurile controlului 1n iluminat,
puterea instalata si consumul de energie. Pe aceasta
baza este prezentatd recomandarea unui Iluminat
Eficient Energetic in Zece Pasi si sperantele in
indeplinirea acestui deziderat 1n viitorul apropiat in
Roménia, tard candidata pentru UE.

Performante in iluminat eficient in Uniunea
Europeana (prezentare bazata pe referintele
bibliografice mentionate)

Functia primara a unei instalatii electrice de
iluminat este aceea de a asigura oamenilor
posibilitatea de a vedea, pentru ca sa-si
indeplineasca sarcinile in confort i siguranta.
Energia utilizatd in mod direct nu este
suficienta si ea Tnsasi trebuie atent corelatd cu
scopurile si  dezvoltarea proiectului in
ansamblul sdu. Pentru a evita o instalatie de
iluminat eficientd Tn energie si costuri, dar care
creazda utilizatorilor disconfort si le pune
sdndtatea n pericol, este necesar sa se
considere calitatea iluminatului Tn aceeasi
masurd ca si eficienta energetica in proiectarea
sau evaluarea unei instalatii de iluminat. O
solutie optima este de a avea 1n vedere toate
componentele ambientale — energie utilizata,
materiale si echipament, program de intretinere,
calitatea optimd a luminii in spatiul de
activitate (aspecte fotometrice si colorimetrice),
confortul si satisfactia utilizatorilor.

Tendintele  proiectarii  sistemelor de
iluminat sunt foarte dinamice. Nivelul de
iluminare recomandat reprezintd doar unul
dintre parametrii ce trebuie luati in considerare
la proiectarea sistemelor de iluminat, dar el este
intotdeauna determinant pentru un sistem.
incepémd cu anul 1930, nivelul de iluminare a
cunoscut o schimbare rapidd 1n majoritatea
tarilor. In prima faza a crescut, pana la criza
petrolului (inceputul anilor 1970), dupa care a
scazut din nou, variatia nivelului de iluminare
de la o tara la alta fiind foarte mare — tabel 1.

Performanta vizuald si confortul vizuala nu
sunt doi factori sinonimi. Studiile lui Muck si
Bodman (1961) demonstreaza cé este posibil ca
un nivel de iluminare anumit sd permitd o
performantad vizuala Tnalta, dar in acelasi timp
sa produca disconfort. Diferenta este
determinatd de deosebirile Tntre modurilor lor
de evaluare. Performanta vizuald masoara ceea
ce poate fi facut, in timp ce confortul vizual
masoara ceea ce este mai usor de facut. Aceasta
sugereazd cd performanta vizuald i confortul
vizual reprezintd doud cerinte obligatorii,
succesive in stabilirea nivelurilor de iluminare
recomandate. Astfel, nivelul de iluminare optim
se situeazd in jurul valorii de 2000 Ix.

Reglementarile EN 12464  (Iluminatul
locurilor de muncd) si EN 12665 (Termeni
generali si criterii pentru precizarea cerintelor in
iluminat) oferd o noud calitate a viitoarelor
instalatii de iluminat — responsabilitatea autorului
proiectului de iluminat pentru rezultatele muncii
sale si responsabilitatea utilizatorului
(beneficiarului, investitorului) pentru o intretinere
corespunzatoare a instalatiilor. Responsabilitdtile
lor vor fi urmdrite legal si financiar. Este
specificatd o valoaer minimd a factorului de
lumina zilei pe planul de lucru, astfel incét la 3
m de la fereastra s nu coboare sub valoarea de
1%; aceastd lumind naturald va permite
utilizarea unui sistem de control al iluminatului
adecvat, pentru a spijini programul de
intretinere si pentru a limita utilzarea energiei
in iluminatul electric. Standardul considera
doua zone pe suprafata de lucru — respectiv
sarcina §i vecinatatea acesteia, cea de-a doua
fiind iluminatd cu cel putin 60% din iluminarea
sarcinii. Comparativ cu sistemul de iluminat
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bazat pe iluminatul general, un sistem de
iluminat localizat (pentru suprafata sarcinii) cu
un iluminat ambiental aditional (pentru zona
imediat invecinatd) poat sa reducd puterea
specificd de la 10-15 W/m? pani la 6-10 W/m?,
ceeace reprezintd o economie de circa 50% [8].

Un studiu pilot a avut ca scop gasirea unei
distributii a luminii adecvate executdrii sarcinii
vizuale, pastrind constant nivelul de iluminare
pe suprafata de lucru [6]. Instalatia de iluminat
a fost conventionald, un sistem de iluminat
general cu amplasarea uniforma a corpurilor de
iluminat suspendate cu distributie directa-
indirectd. Distributia preferatd a luminii a fost
de 44% 1n jos si, respectiv, 56% 1n sus.

Iluminatul locuintelor In Marea Britanie
cunoaste doud probleme [12, 15]. prima consta
in modalitatea prin care se poate Incuraja o
proiectare a iluminatului mai buna, iar a doua —
modalitatea prin care se poate Incuraja o
eficientd energeticd mai mare. pentru cea de-a
doua exista Reglementarile Cladirilor 2000
Anglia si Tara Galilor (Building Regulations),
in care este stipulatd utilizarea doar a acelor
armaturi care sunt adaptate “ldmpilor cu
energie scazutd” — eficacitatea>40 Im/circuit
watt, In cel putin o locatie la fiecare trei
incaperi. Problema principald constd Tn gama
limitatd a unor armdturi cu lampi fluorescente
pentru locuinte, si a ideilor preconcepute
privind aspectul estetic scdzut determinat de
lampile fluorescente compacte si a faptului ca
economiile de energie ar fi importante doar
pentru cei cu venituri mici.

Cerintele pentru cladiri cu alte destinatii
decat locuinte sunt putine si constau in referiri
functionale ‘utilizarea unor sisteme de iluminat
care sunt eficiente energetic’.

Reglementarile belgiene oferd o limita de
20 W/m? pentru puterea in iluminat [11].

Rata locuintelor echipate cu lampi
fluorescente compacte este de la 0,8 unitati pe
locuintd Tn Marea Britanie pana la peste 3 unitati
pe locuintd in Danemarca. Studii efectuate in
programul SAVE sugereaza o limitd de 8 l[ampi
fluorescente compacte pe locuinta [10, 12, 15].

O analizd a comportdrii iluminatului Tn 100
de case din Danemarca evidentiazd un consum
mediu 1n iluminat intre 5% si 21% din consumul

total si ca 24% din 1dmpi sunt economice (Idmpi
fluorescente liniare sau compacte).

Informatiile sunt sdrace in privinta
consumului de energie n iluminatul industrial.
O analiza a iluminatului industrial [18] efectuata in
15 societdti de productie din Turcia (care nu este,
insd, o tara membra UE) denotd cd 80% din
societdti nu indeplinesc nivelurile de iluminare
recomandate. Cu toate acestea, 85% din
utilizatori considera ca ei sunt foarte satisfacuti
de nivelurile de iluminare si 19% considera ca
nivelul de iluminare este suficient. Societatile
care asigura cerintele colorimetrice sunt de 7%.

Patru tari europene - Belgia, Franta, Grecia
si Olanda — dispun de o procedurda de calcul
detailatd pentru iluminat, ca parte a cerintelor
energetice ale cladirii 11].

[luminatul reprezintd o parte importanta a
consumului de energie in cladiri In UE — in jur
de 10% odin totalul consumului de electricitate,
mergand de la 5% (Belgia, Luxemburg) la 15%
(Danemarca, Olanda si, de asemenea, Japonia).
Consumul de energie electricdi in iluminat
global (la nivel mondial) poate fi sectionat in
patru sectoare: servicii 48%, rezidential 28%,
industrial 16% si rutier (public) si alte aplicatii
8% [13]. Consumul de electriciatte Tn 1luminat
este de la 20 pand la 30% din consumul de
energie total al unei cladiri de birouri [6]. in
medie, costurile de investitii In facilitatile de
iluminat pentru o cladire de birouri sunt la
nivelul de 1 - 2% din investitia totald. Puterea
instalata specifica pentru instalatiile de iluminat
fluorescent standard variaza de la 13 la 20 W/m”.
Progrese recente in echipament si proiectare
demonstreaza posibilitatea de a reduce acest
evalori pand la 7 - 10 W/m? [6]. Un minimum
acceptabil al puterii instalate specifice 1n iluminat
de circa 7 W/m?* va conduce la obtinerea unui
consum anual in iluminat de 16 kWh/m?.
Regajul sau deconectarea lampilor iluminatului
ambiental ar putea sd reducd consumul anula
sub 10 kWh/m? [6]. Pe baza unor putine studii
comprehensive de evaluare, se considera cad in
sectorul comercial existd un potential de
economisire a energie in iluminat de aproximativ
25 - 40% [13]. In practica, economiile vor varia
de la tara la tara, in functie de conditiile de baza
existente. Masurile de economisire a energiei
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trebuie sa fie acceptatede utilizatori si trebuie
sd fie asociate cu o imbunatatire a conditiilor de
muncd, avand in vedere chiar si faptul ca
consumul anual in iluminat pentru un
functionar din birouri este de ordinul a unei ore
din salariul acestuia [6].

O imagine a eficientei energetice in iluminat
in Romania

Reglementdari nationale privind energia in cladiri

Cadrul legal pentru o abordare eficienta
energetic 1n iluminat este constituit de pachetul
general de legi ce se refera la Intreaga cladire sau
la consumatorul de energie: ¢ Legea 10/1995
“Legea calitatii In constructii” care instituie
sistemul calitatii, una din conditiile sale
obligatorii care trebuie indeplinita §i asiguratd pe
intreaga durata de viatd a constructie referindu-se
la nivelul scazut al consumului de energie si la
economiile de energie. ® Legea 199/ 2000 “Legea
eficientei energiei” in concordantd cu politica
nationalda a utilizarii eficiente a energiei, 1n
conformitate cu Carta Energiei si Protocolul
Eficientei Energiei si Mediului, care stabileste
indatoriri §i madsuri stimulatoare pentru
producatorii §i consumatorii de energie privind
utilizarea eficientd a sa.

Tarile ce intrda in UE vor reduce standardele
nationale sub 10% 1n relatia cu standardele
europene. In prezent, intalatiile de iluminat
interior sunt ghidate de doud recomandari
nationale - SR 6646-97 — lluminatul artificial si
NP-061-02 - Ghid pentru proiectarea si executarea
sistemelor de iluminat artificial pentru cladiri.
Specialistii pot sa foloseasca traducerile in
romaneste ale CIE Guide on interior lighting si
CIE 008/E-2001 - Lighting of indoor work
places. Normele romanesti mentioneaza niveluri
de iluminat recomandate, factori de Intretinere si
alti parametri, dar nu stipuleaza cerinte specifice
de eficienta energeticd pentru echipamentul si
sistemul de iluminat, doar performantele
functionale mentionate anterior: ‘utilizarea unor
sisteme de iluminat care sunt eficiente energetic’.

Aspecte energetice
Sunt putine informatii privind consumul de
energie electricd in sectorul rezidential. In

2000, productia medie de energie electrica a
fost in jur de 2315 kWh/persoand. in 1999,
consumul de energie electricd pentru 7.836.246
locuinte a fost de 7841 GWh dintr-un total de
45.320 GWh. Un studiu recent [2] raportat la
un numar redus de cazuri, evidentiazd ca
iluminatul in locuinte este responsabil pentru
20-30% din consumul de energie electrica total
(masuratori efectuate in luna Noiembrie). Este
interesant de notat un consum important de
circa 20% a unui receptor foarte mic — pompa
de apa a microcentralei termice de apartament,
datorita regimului de functionare continuu.

Un studiu la care au participat 150 de
persoane (pe durata ultimilor cinci ani) a scos
in evidentd urmatoarele valori ale factorilor de
ponderare pentru principalii parametri de
evaluare a calitatii iluminatului interior (pe o
scara valorica de la 1 la 10) [16]: nivelul d
eiluminare pe planul de lucru — 9; contrastul de
luminantd sarcina vizuald/fond — 8; indicele de
redare a culorii — 7; eficienta energetica — 9.

Existd doud bariere naturale pentru
implementarea unui iluminat eficient energetic:
economicad si educationald. Nivelul scazut al
venitului populatiei (in medie de €125 pe luna)
nu permite cumpdrarea unor lampi eficiente
energetic, cu caracteristici de redare a culorilor
superioare. Costul unei lampi fluorescente
compacte - €4-8 — este de circa 10 ori mai mare
decat al lampilor cu incandesentd normale.
Cunoasterea notiunilor de iluminat este extrem
de redusd chiar si printre persoanele cu studii
superioare (educate), si nu existd programe
media dedicate imbunatatirii acesteia.

Un chestionar privind eficienta energetica
in iluminat a fost distribuit Tn zona Centrului de
Ingineria Iluminatului — Transilvania — la circa
30 proiectanti §i comercianti, primind
raspunsuri de la o treime. Réspunsurile se
referd la birouri si mici societdti de productie.
Puterea instalatd specifica este de 13 — 22
W/m?, respectiv  3-5 W/m*/100 Ix pentru
birouri. Nu se face corelarea iluminatului
electric cu lumina naturald disponibild si cu
prezenta/dorintele utilizatorilor, 1n principal
datorita lipsei de interes din partea
investitorului. Unii proiectanti nu cunosc
sistemul de comanda in infrarosu.
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Factorii de apreciere (intr-o scara de la 1 la 3)
pentru anumiti parametri ai iluminatului sunt
urmatorii:

e importata facilitatilor de control - individual
sau centralizat pe cladire - 1, pe zone de
activitate - 3;

* mentionarea in proiect a puterii instalate
specifice — 3;

e utilizarea lampilor/balasturilor de 1inalta
tehnologie — 2 la 3;

* mentionarea/folosirea ldmpilor adecvate
(eficacitate, temperaturd de culoare, indice
de redare a culorilor) — 3;

* etichetarea energetica — 1;

e program de Intretinere — 1;

e masurari fotometrice — 1 to 2;

e cartea tehnica a instalatiei de iluminat (cu
istoricul acesteia) — 1.

Normele nationale sunt considerate

nesatisfacatoare spre acceptabile.

Iluminat eficient energetic in 10 pasi

Economii semnificative Tn consumul de
energie electricd, si astfel 1n costuri, prin
asigurarea unui iluminat fard reducerea
standardelor poate fi obtinut aplicind o
proiectare eficientd energetic a instalatiilor de
iluminat. Multe instalatii in functiune sunt
departe de a fi corespunzatoare sub aspectul
energie/cost. Desigur, existd oportunitdti penru
a le converti prin utilizarea unui echipamnet
mai eficient ce oferd aceeasi sau, uneori, mai
buna lumina cu un consum de energie §i costuri
mai scazute. Obiectivul clar este cel de a oferi
lumina la la standarde de calitate si cantitate, cu
un consum minim de energie. Pentru a putea
indeplini aceste cerinte de baza este necesar sa
fie evaluat echipamentul, tehnica si serviciile
disponibile pentru amblele tipuri de instalatii:
existente si proiectate.[20]. Energia consumata
de iluminat depinde de puterea instalata si de
numarul orelor de functionare. Este important
sd se cunoascd consumul de energie pentru o
instalatie existentd sau propusa cand se iau 1n
considerare eficienta costurilor masurilor de
imbunatatire a eficientei energetice. Astfel de
masuri costa bani pentru a fi introduse, dar vor
reduce consumul de energie viitor. Orele d
efunctionare a instalatiei de iluminat depind de

modul de ocupare a incéperilor, lumina naturald
disponibild si sisetmul de control folosit.
Scopul final trebuie sa fie cel al obtinerii
solutiei de iluminat dorite la cel mai scazut
nivel de energie consumatd. Este foarte
probabil ca o instalatie cu o putere instalata
mare combinatd cu un sistem de control eficace
sd conducd la un numdr scazut de ore de
functionare si, astfel, sd rezulte un cosum de
energie redus, spre deosebire de o instalatie cu
sarcind redusd dar cu un control de slaba
calitate. Este important sd fie luate 1n
considerare ambele aspecte.

in prezent, instalatiile noi si modernizate
proiectate de tineri specialisti intrunesc
conditiile cerute de noile standarde europene,
cu considerarea parametrilor de calitate si
eficienta. Insi, a recomanda un program de
intretinere este o ‘“terra incognita” pentru
intreaga piata a iluminatului.

Se pot avea 1n vedere urmatoarele reguli de
baza pentru obtinerea unui iluminat eficient
energetic [Pop, de Ranitz, San Martin,
Walawalkar]

(1) Masuri de economisire cu considerarea
confortului si sigurantei utilizatorilor

(2) Niveluri de iluminare in concordantd cu
cerintele sarcinilii

(3) Cele mai eficiente lampi, cu parametri
corespunzatori (culoare, durata de viata)

(4) Caracteristicile corpurilor de iluminat si ale
sistemului de iluminat proiectat si asigure
utilizare optima a fluxuluiluminos emis de
lampi

(5) Nivel scazut al pierderilor de putere in
reteaua electrica prin proiectarea si alegerea
corectd a componentelor

(6) Corelarea programului de functionare al
instalatiei electrice de iluminat cu lumina
naturald disponibila si prezenta/dorintele
utilizatorilor

(7) Flexibilitatea nivelurilor de iluminare si a
zonelor iluminate pentru a se putea adapta
schimbarilor n spatiu si timp

(8) Adoptarea unui sistem de tarifare a energiei
electrice pentru consumatori specifici si
analiza unui tarif orar discriminator

(9) Compensarea puterii reactive

(10) Program de Iintretinere prevazut cu o
metodologie de lucru optima din faza de
proiectare a instalatiei de iluminat
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