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NATURAL AND ARTIFICIAL LIGHTING SYSTEMS AND THEIR
INTEGRATION FOR VISUAL COMFORT AND ENERGY SAVING

An Italian national research program
co-funded by the Italian Ministry of University and Research (MIUR)

Background

Artificial lighting is one of the major energy consumers
in non-residential buildings. It can influence the HVAC
size and the total peak electrical demand. Electricity
consumption could be reduced with daylight conscious
architectural solutions and the introduction of innovative
systems and efficient lighting controls. An appropriate
use of daylighting can introduce the possibility to reach
appreciable energy savings and environmental comfort.
More, a proper selection and integration of the artificial
light control system can provide the appropriate amount
of artificial light required to integrate the natural light
passing through the windows, thus increasing the
performances of the whole system.

The Italian situation is very specific due to its climate,
that presents two peculiar aspects that must be taken into
account in comfort and energetic studies: a) overheating
problems are dominant respect to daylight requirements,
b) the most of the available control systems are produced
and developed for countries in which natural light is the
main problem; c) daylighting is a vary important resource
of our country.

Some lacks should be filled up; some of these are:

. The complete absence of yearly outdoor

illuminance data;

. Procedures for evaluating the environmental

performances with numerical and physical models;

. Knowledge of the performance of new

daylighting systems and lighting control strategies;

. Procedures for evaluating the environmental

performances with new measurement instruments;

. User-friendly guidelines to guide the designer

in the energetic and visual analysis of the indoor

environment.

Participants

This is a major research project of the Italian Ministry

of the University and Research (MIUR). The research
project involves seven Italian Universities distributed
all over the peninsula. These Universities (from North to
South) are:
. Polytechnic of Turin, Faculty of Architecture,
Department of Energetics (DENER);
. University of Venezia (IUAV), Faculty of
Architecture, Department of Architectural Building
Construction;
. Polytechnic University of Marche, Faculty of
Engineering, Department of Energetics;
. University of Rome “La Sapienza”, Faculty of
Engineering, Department of Fisica Tecnica;
. University of Naples “Federico II”, Department
of Energetics (DETEC);
. University of Calabria, Faculty of Engineering,
Department of Mechanics;
. University of Palermo, Faculty of Architecture,
Department of Energetics (DREAM).

Objectives

The main objectives of this research are to improve
the knowledge of lighting technologies and to promote
conscious building design, supporting the appropriate
integration of daylighting and artificial lighting aspects in
building design in an energy efficiency and environmental
comfort view.

The research project will be developed by the units
following three main steps:

. The “knowledge” step (phase 1);

. The “experimental” step (phase 2);

. The “spreading” step (phase 3).
The first step will be aimed at analyzing the state of the
art of traditional and innovative technologies in the field
of light and lighting; the second and main part will be
based on the development of evaluating procedures and
numerical, physical and experimental tests. These will
lead in the third step to the definition of research reports,
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design tools, case studies reports, user-friendly guidelines
and numerical algorithms to guide the designer in the
assessment of the environment from energy efficiency
and visual comfort viewpoints. More, a first step in the
creation of a data bank of outdoor illuminance data will
be done.

A series of participations at National and International
Congresses and Conferences and publications in National
and International Journals will document the work
progress of the research project. A web site will also be
soon implemented.

Results

The research project will establish testing procedures and
provide design guidance and performance documentation
on daylighting and artificial lighting control strategies. A
specific design guide would be realized on daylighting

and lighting control systems, providing recommendations
on systems integration and performance data on energy
saving potential. New user-friendly design tools will
be developed which will enable designers to focus on
daylight integration in building design and to predict the
impact on overall energy performance. These tools will
improve the designers’ ability to predict the performance
of daylighting systems and control strategies, and to
evaluate the impact of daylight integration in the overall
design concept. Through selected case studies (offices,
schools, etc) the research project will demonstrate the
importance of an efficient design under various climatic
conditions emphasizing daylight utilization, electricity
savings and user acceptability.

The target users are building design practitioners,
architects, lighting engineers and building owners/
managers.

Sisteme de iluminat natural si artificial si integrarea lor pentru confort
vizual si economisirea energiei

un program italian de cercetare la nivel national cofinantat de citre Ministerul Italian al

Universititilor si Cercetarii

Introducere

Tluminatul artificial este unul din consumatorii majori de
energie in cladirile non-rezidentiale. El poate influenta
dimensiunea HVAC si consumul electric total de varf.
Consumul de electricitate ar putea fi redus prin solutii
arhitectonice de iluminat natural si prin introducerea de
sisteme inovatoare si de control eficient al iluminatului.
Utilizarea corespunzatoare a iluminatului natural ofera
posibilitatea de a realiza economii considerabile de
energie si un mediu confortabil. Mai mult, alegerea si
integrarea corespunzatoare a sistemului de control al
iluminatului artificial poate asigura cantitatea necesara
de lumina artificiala necesard pentru a integra si
lumina naturald care intrd prin ferestre, sporind astfel
performantele Intregului sistem.

Situatia Italiei este foarte specifica datoritd climei
sale, care prezintd citeva caracteristici particulare
ce trebuie avute in vedere in studiile energetice si de

confort: a) problemele de supraincalzire predomind
in ceea ce priveste necesarul de lumind naturald, b)
majoritatea sistemelor de control disponibile sunt produse
si dezvoltate pentru tari in care lumina naturald este
problema principald; c¢) lumina naturald este o resursa
importantd a tarii noastre.

Exista unele lipsuri care trebuie completate; acestea
sunt:

. Absenta completd a datelor de iluminantd

anuale de exterior;

. Procedurile de evaluare a performantelor de

mediu cu modele numerice si fizice;

. Cunoagsterea performantelor noilor sisteme

de iluminat natural si a strategiilor de control al

iluminatului;

. Proceduri pentru evaluarea performantelor de

mediu cu instrumente noi de méasurare;
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. Ghiduri accesibile pentru a orienta proiectantii
in analiza energeticd i vizuald a mediului interior;

Participanti

Acesta este un proiect de cercetare major al Ministerului
Italian al Universitatilor si Cercetarii (MIUR). Proiectul
de cercetare implica sapte universitati italiene distribuite
in toata peninsula. Aceste universitati sunt (de la nord la
sud):
. Politehnica din Torino, Facultatea de
Arhitecturd, Departamentul de Energetica (DENER);
. Universitatea din Venetia (IUAV), Facultatea de
Arhitecturd, Departamentul de arhitectura constructii

civile;

. Universitatea  Politehnica  din ~ Marche
(Ancona), Facultatea de Inginerie, Departamentul de
Energetica,

. Universitatea din Roma “La Sapienza”,

Facultatea de Inginerie, Departamentul de Fizica
Tehnica;

. Universitatea din Napoli “Federico 117,
Departamentul Energetic (DETEC);
. Universitatea din Calabria, Facultatea de
Inginerie, Departamentul de Mecanica;
. Universitatea  din ~ Palermo,  Facultatea
de Arhitecturd, Departamentul de Energetica
(DREAM).
Obiective
Obiectivele principale ale acestei cercetari sunt
imbunatatirea cunostintelor despre tehnologiile de

iluminat §i promovarea proiectdrii constiente care si
sustina integrarea corespunzitoare a iluminatului natural
si artificial in proiectul constructiei, din punct de vedere al
randamentului energetic si al unui mediu confortabil.

Proiectul de cercetare va fi dezvoltat de catre unitatile
mentionate urmarind trei etape principale:

. Etapa de cunoastere (faza 1);
. Etapa experimentala (faza 2);
. Etapa de diseminare (faza 3).

Prima etapd va urmdri analizarea tehnologiilor
traditionale i inovatoare din domeniul luminii §i

iluminatului; a doua §i cea mai importantd etapd se
va baza pe dezvoltarea procedurilor de evaluare si a
testelor numerice, fizice si experimentale. Acestea
vor conduce in a treia etapd la definirea rapoartelor de
cercetare, instrumentelor de proiectare, studii de caz,
ghiduri accesibile si algoritmi numerici care sd orienteze
proiectantul in evaluarea mediului din punct de vedere al
randamentului energetic si al confortului vizual. in plus,
se va realiza o prima etapa din crearea unei baze de date
cu informatii despre iluminanta de exterior.

O serie de participari la congrese si conferinte
nationale si internationale si publicarea in reviste
nationale si internationale vor documenta progresul
lucrarilor proiectului de cercetare. De asemenea, se va
implementa in curand si o pagind de Internet.

Rezultate

Proiectul de cercetare va stabili procedurile de testare
si va oferi indicatii de proiectare si documentatie
despre performante asupra strategiilor de control al
iluminatului natural si artificial. Se va realiza un ghid de
proiectare a sistemelor de control al iluminatului natural
si artificial, prezentdnd recomanddri asupra integrarii
sistemelor si datelor de performanta ale potentialului de
economisire a energiei. Se vor dezvolta noi instrumente
facile de proiectare care vor permite proiectantilor sa
se concentreze asupra integrdrii iluminatului natural
in proiectul cladirii si sa previzioneze impactul asupra
performantelor energetice generale. Aceste instrumente
vor imbundtati capacitatea proiectantilor de a previziona
performantele sistemelor de iluminat natural si al
strategiilor de control, si de a evalua impactul integrarii
iluminatului natural in conceptul general de proiectare.
Cu ajutorul unor studii de caz (birouri, scoli) proiectul de
cercetare va demonstra importanta unui proiect eficient
in diverse conditii climaterice, subliniind importanta
utilizarii iluminatului natural, a economiei de energie si a
acceptabilitatii de cétre utilizator.

Utilizatorii vizati sunt proiectantii de constructii
civile, arhitectii si proprietarii/administratorii cladirilor.
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