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ABSTRACT

The JOULE III programme has studied a selection of 16 typical museums for antiquities in
five Mediterranean countries.

Through an elaborate analysis and complete refurbishment of the archaeological museum of
Delphi the programme is setting an example for an innovative museum design based on
present-day know-how.
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INTRODUCTION

In most museums issues of bioclimatic, environmental-friendly and energy-conscious design
have been completely ignored. Good reasons seem to support the opinion that museums
should be lit, heated and ventilated by artificial means. This leads to buildings fully
dependable on M/E installations. The sensitivity of the objects exhibited is the main argument
to justify this position. The exhibits can be better preserved when light, temperature etc. are
fully conmollable and adjustable according to the special requirements of each object.
Furthermore special lighting effects often enhance the “exhibition value” of the items on
display.

This however, need not be the case as far as antiquities and especially antique sculpture is
concerned. Sculpture in general is not affected or damaged by daylight, on the contrary
daylight often even makes the best out of sculpture.

PROJECT OBJECTIVES

From the wide range of museums that exist the JOULE III programme has particularly
addressed itself to museums for Antiquities with an emphasis on sculpture and other smaller
artefacts. It has studied a selection of 16 typical museums for antiquities in five different
Mediterranean countries.
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Having defined their problems and energy consumption, the project is setting an example for
an innovative museum design, based on present-day know-how through the retrofitting of the
Archaeological Museum of Delphi. -. L

The following aspects were treated with priority:.

!

Dayhghtmg

Passive heating and especially passive coohng

Natural ventilation ) (i

Use of new energy-saving artificial lighting components .

Use of efficient energy management.systems: '

Use of env1ronmental friendly materials i,

Acoustics B e P s A :
_ - N ‘. 1 o 0o T

The appllcatlon of the acqulred know—how is aimed at resulting in museumbuildings w1th:

e An enhanced exhibition of the obJects on dlsplay

e A better indoor air quality . VR
e Maximum visual and thermal comfort 5

o -Low energy consumption and rational use of energy.
METHODOLOGY

T L e k- it : g K

The programme consisted of three major phases:

1.

(O8]

1. ANALYSIS OF MUSEUMS

The analysis of museums

A selection of 16 archaeological museums in five Mediterranean ‘countries were short-
term monitored, spot-measured, analysed and evaluated in order to gain an overview
of the situation of ' archaeologlcal museums- in * the ‘Mediterranean, the1r generic
problems and potential. :

' “A""'Tholfre'%‘earch‘tahd 'c'veilu’ation o‘f the Mhsetim of Delphi a

- In thls task long térm momtormg, analyses and evaluatlons were performed The aim
was to gain a thorough picture of all important aspetts of the museum bullduig of
Delphi, which form the basis of the exemplary proposal design. = " =

A proposal design for the Museum of Delphi based on the evaluatlon and
extensive simulations R T )
Ektensive energy, lighting and acousti¢ simulations and: the: accordlng derivation of an
innovative architecture, electro/mechanital, lighting and acoustic proposal design were
" ‘carried’ out. “The' aim ‘of* this- stage was'an’innovative ‘retrofitting “design ' for an

archaeological museum, Wthh serves as“‘an’ example to other’ museumé ‘in ‘the
-~ Mediterranedn’” ¥ - 0 SR L dST un Y8 TR oLegny g 4

i N 1T,

The results show the following similarities:
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e The majority of buildings originally depended on daylight and natural ventilation and
consists of older shells transformed to house museams with many problems of
obsolescence.

e The pace of finding new archaeological sites has been slowed down cotisiderably so few
new buildings are being erected. But the old ones have a great need of expansion in order
to accommodate new findings from the existing sites. :

o The great majority of buildings belong to the public sector ‘with tight budgets and
administration restrictions. Obtaining data has not always been easy.

e The majority of buildings have a strong relation ito the adjacent;environment, either
because they are actually part of an archaeologigalsite, or because they are landmarks tied
to their historic context. (i 2

e There is an increasing need for “peripheral” uses such as shoppmg rooms, lecture rooms,
cafeterias etc. That enhances the idea of the modem museum as a multi-functional didactic
and research centre. « i, \ ; .

e Many museums have strong qualities in terms of spat1al organlsatlon which forms a good
basis for contemporary retrofitting. it ¢ R

¢ In most cases there is a great need for 1mprovement of the electro/mechamcal systems,-
including retrofitting, updating and replacement. :...- : i YO

e There is a prevailing trend among museum authorities towards the hermettcally sealed
museum-box that should provide a better control. Even in older shells, that used to depend
on natural light and ventilation, new interventions call to blocking the skin apertures.

e Generally there is a strong potential for retrofitting of museums for antiquities,‘which can
bring about substantial benefits in quality, comfort, sustainability and finances.

There are some positive exceptions to some of the negative observations.

Potential for retrofitting . = e e @

Desplte the problems of qumal de51gn mlstakes ill maintenance, overcrowding etc., many
museum buildings for antiquities prove to have strong qualities in terms of spatlal
organisation and relation to the environment. So the analysis of this type of building and the
proposal for a retrofitting methodology are worth the effort, and if realised, would drastically
improve the function and the image of the building. The effort should be addressed to all

partigs involved, but mainly to, Museum Authariti es and respon51ble public services in order
to conyinge for the necessity and the Yiability - both in a. selentl Ic and an economnc ‘way - of
the retroﬁttmg process. . ol g e g gy Ja. )

B
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General conclusions

.. Thqre is a great need and also a great ‘market) for retroﬁtllrrg of older museum buildings
..In OIdCP to accommodate the mcreased nqeds T
.. '['here1 is-need, to, convinge. the. aufhorijties of ithe, economlc, and vcultural beneﬁts for
. -retrofitting by the.use of passive methods. ge sme> wARY o ptumm RSbEeRS.
e Any suggestions in order to be realistic should take 1nto consideratigp the tlmmg and
technical restrictions of any public sector.
e The “new” problems of obnoxious environment should be taken into consideration.

i 3 "‘:’ “r o T o ;.{ N A et Y £
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2. RESEARCH AND EVALUATION OF THE MUSEUM OF DELPHI

i : T N
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The review of the museur;l bmldmg of Delphl (ﬁlﬁure 1 and 21) showed the following main
characteristics: ;-

n!' b
»'*qé i g "?-J %

e The building consmfs of anneld shell-with' many ﬁroblems“ oﬂbbsolescence

o The pace of finding new archaeological items on the greater area of Delphi has been
slowed down considerably so the need of ‘a better handling of the existing exhibits is

~ prevailing over the need of expanslon in order to accommodate new findings..

e The ‘Museum belongs to the. pubhc sector with tight budgets and admuusn'atlon

oy restnctlons

o The bulldmg has a strong relatlon fo the adjacent env1ronment belng v1rtually a parL of the
archaeological site.

e Lhe environment is relatively unpolluted. i ... .: .. .. .. C ot en 0

o There is a well Jstated need for,* perlpheral” uses such as a vendmg room a multl-purpose
room, a cafeteria, stores and workshops etc. that will enhance the image of the museum as

a multi-functional didactic, and research centre., T T T B T T T oc i L TR I
The museum,of Delphi was basically. facing two problems:, . . v 10 gz Ji

e Bad exhibition of the. objects.of art-and. sgpa s b
o Bad mdoor qual;ty\derxvgng from the condltlons rnentloned above

T 9 T Safiso e anl .

3. PROPOSAL DESICN FOR THE MUSEUM OF DELPH; il L

The project includes the complete renovation and re-exhibition of artefacts of the important
archaeological museum of Delphi plus an extension that incorporates a new entrance hall,
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supporting facilities and a hall for the famous sculpture of the Charioteer. Natural ventilation,
acoustics and especially daylighting are three of the main concems of the design.

The strategy for the new energy, day“lighung and acoustics focuses on the following aspects:

. Mammlsatlon of the pOSIthC aspects "of thé' éx1st1ng bmldmg, rega:dmg mainly its use of
natural daylight and ventilation, N

e Correctional actions for the negative aspects of the old bulldlng, regarding mainly heat
losses, acoustics and obsolete:M/E installations and

e Rethinking of the daylighting practices to be followed in the main rooms of the extension
building.

Ay B ea
T oo v B 51y

*' Figure 3: Oﬁe}‘i reof nfodfel" '

The design fot“the extension paxf focuses “on the Chanoteer Room with a' new roof
conﬁguratlon and 'sidewall openings for daylighting (figure 3, top left and 4). “The idea is to
give a better daylight factor and enhance the statue wh11e av01d1ng the dlrect llght from above
suggested by the'previous design. - "~ " 7 == e )“‘j'_j <y
The redesign of the reception area followed the' -common logic of ‘the coﬁtmuous path'
ircorporating at the saime time more advanced techmquefs for artificial li gHtlng n -

J3 AN RN TRE S I N FTL05,8% 8 O a
The design for the existing building focused on:the follomn‘gf-matte’rs':*'* R
e Rearrangement and treatment of exhibits a$ parts of. & wholéand ‘as separate parts in
independent rooms.
* New openings in internal partitions for the creation of the new moVement arnd'Visual axes.

New skylight openings'and treatrnent 6f the céiling plane’ds 4’ light dirétting ‘and’ acoiistié
device.

e Incorporation of the new M/E networks and outlets and the proposed lbght ﬁi{tfufes&’i{ _—
e New roof configuration for the Siphniaris toom.” - PRI ' t
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Figure 4: Inside model view of the charioteer room

Extensive simulations on the aspects of thermal behaviour (figure 5), acoustics and
daylighting were carried out in order to optimise comfort conditions, the visual display of
exhibits and the energy performance of the building.

SENSITIVITY ANALYSIS - COMBINED SCENARIOS
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Figure 5: Thermal study,
Reduction of heating and cooling loads
through combined scenarios
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