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ABSTRACT

‘T he principal goals of'the project to re-build the ex c1nemi Stidium are the control of the internal wentpeeauine Tuctustion snd
the achievement ofan high insulating level. This will be achieved thanks to the building structure izselt, used ke
theemial mass in the absorpuion processes o 1n the coohing ranster processes, and to ventdation fucts mside the
Noors. connected with the absorption or dissipation sysiems and with the relatve contro svstems  The
exploitavon of daily temperature vanavnons allows, on summer pights. to retresh the building by drssipatinge the
heat accumulated duning the day; while, i winter. by extending the danly sun exposure, toattect the internal heat
production Furthermore. because of thermal inertia. daily accumulation also mantarns ns effect during cloudy
davs. Therefore. through the automatic management of technolugically ads anced control sy stemes 1ty possible
the maximum energetic explottation ol the system’s polentiality
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METODOLOGY OF APPROACH

Energy will represent a key issue also for the buildings alreudy existsng in the arca ol our study . herefore the
various possible interventions to give a new functionality or structury ta the existing

buildings will be aimed to restrictthe energy need. to ameliorate the environmental quality and to reduce the CO2
emission in adensely inhabited urban contest

The intervention on existing buildings. tinalised to energy saving. is an aspect of major relevance 11 our country.
where building activity is almost exclusively focused on the recoven ol existing buildings Our proposal goes
bey ond the minimum requirements set by the 10/91 law, that i1s finalised to the achievement of the standards
agreed by the European Community and also by the Italian government in the recent conference meeting in
Kyoto This regulation will be included into the next Municipal Energy Planning, with diflerent parameters tor
the central areas, the strategic zones and for the adjacent zone of interest

SUSTAINABLE STRATEGIES

Ventilation

Ventilation of'a new building is also tundamentally important under the sustainable approach strategy . where it s
finalised at the reduction of the use of artificial heating and air conditioning svstems, assuring an acceptable
comtortinall the rooms during the diflferent seasons. [talso factlitates the creation ot a natural ventlation, thanks
to many protected openings moved by automatic or semiautomatic controls

It has been possible to create a natural hehting chimney thanks to the  particular large extension of the rool's
surtace, compared to the external openings. This chimmey will allow not only the natural lighting ol the pround-
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floor, but also anatural “passive” ventilation The mechanism of passive ventilation is the same of solar chimneys,
i e vertical ducts whose end is warmed up by the sun through a greenhouse effect, that is it creates an ascendant air
column "chimney eftect” capable to speed up air fluxes inside the rooms These elements works likes lighting
elements toconverge the light from the roof inside the building

In view of its energy balance, the nesw buildings must be considered as self-controlled systems, able to operate an
optimal use ol environmentally sustainable forms ol energy.

Lighting strategies
Onver the last few vears, with the renewed interest on natural lighting ol the buildings, many new researches have
addressed tns problemunder the protiles of energs savings. comfort and environmental quality
The possibility to transter as much as possible natural light in the underground levels of the building, constitutes
one of the necessary prerequisite for the environmental and functional acceptance Natural lighting, although
integrated withartificial lighting as needed. allows
the natural perception of time flow and variations of external light intensity The use of natural lighting represents
an eloquent example ol the importance of integrating various systems and strategies of solar architecture. It is
often a determinant factor in the characterisation of the architecture, mainly in the public, business and other non
residential buildings
Consistent with this approach. is the introduction of new technologies making an attempt to converge and diffuse
the excessive lighting instead of avoiding it The use ofadvanced technologies allows to dose the quantity of light,
by receiving itina uniform way and by eliminating some negative aspects such as the dazzle effect or overheating
The sizing of glazed surfaces and their composition, the shape of the openings, the light distribution inside the
building and its integration with artificial light are project choices, whose performance control cannot be delaye
to the subsequent phases The integration between artificial and natura! lighting fonts have reached a conspicuous
development because of the evolution of the electronic systems measuring lighting levels and light
characterisation, as well as of those controllingartificial lighting Thisintegration
allows a gradual phasing between the two systems, improving continuity of light and energy savings.
From a technicat point of view, the natural light diftusion in the inner spaces can be obtained with various
reflective systems, either natural (in particular with the diftused light) or controlled (dynamic), allowing the
reflection of solar radiation from external up-take elements to farther distances
Technological progress have also involved materials (such as lighting ducts, reflecting films, optic fibres, and
Fresnel lenses) as well as predictive and control instruments, allowing an effective evaluation of the proposed
designsolutions
The external part of these lighting systems, which constitutes the light up-take site, shall integrate with exterio
structures or institute design solution with other instruments, while the transferring ducts could be used also lik
ventilation ducts or for other compatible function services areas,security exits, channels and smoke evacuation
etc
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Functional distribution of the floors

Ground floor

The ground floor is designated 1o be used like a theatre, lecture or concert hall The project of this room have taken
o consideration the foltowing important features:

- the high density of occupancy

- the hewght

- the allowed low noise level

The high density of occupancy requires an high rate of freshair changes and a relatively high specitic heat load
The large room height makes ar distribution with ceiling outlets very difticult

Low permissible nosse level calls for a veny caretul fayout of the entire ventilation and arr-cond:tioning system
from the fan to the outlet, buth vn the supply atr retum air For these reasons the seats are planned to be movable
and vennilated from the Moor

The air supply come from seats, [rom the front edge and from the lront seat leg

In the system the airsupply is cony eved from a pressurised "plenum” to the seat and discharged into the occupied
zone. This is a way o have & natural ventilation and atr exchanges of tresh air especially in summer, when the
changed and exhausted wiris eollected anthe roof and kept

outside trom the ceiling

Seats will be movable, in the way to get free the room fromany obstacles when it is necessary.

A bighting duct system will be asranged on the west side of the building, that is the darker side; this will be
obscured when required

The duct connected with the building giazed roof will be  provided ot reflecting screens, able 1o converge the
maXimum available light to the ground floor

The first loor will be used for sport activities, the big room is divided by movable wails in three sectors, to consent
the best tlexibitity of the area. Air exchanges willoccurdue to the large windows and tothe openings in the glazed
roof which will cansent cross ventilation

Atthe same floor. there will be two dressing rooms and services. On the terrace there will be a bar. the roof of the
bar will be reahsed witha greenhouse, with steel frames and adouble glazing with insulating camera

Shading devices will be realised with a movable system of” aluminum profiles movable mechanically, able to
rotate and shadow the inside bar

The same system s also used 10 shadoss the roof. Openings will be movable by pistons automatically moved by a
central network, controlled by sensors (sensors are able 10 control humidity, ovecheatng, lighting factors).

Al the second floor a glared rool will be realised, low emission glasses will be used. eolyred with double plass
and aircamera inside
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Inside the air camera will be positioned a movable venetian blind. The roof structure willbe rgalised n wogd shgel
beams. This foor is used like a solarium, and healthy body care with dressing rooms, services, hitle swimming

| and hydro-massage bath _ _ . ‘
Fr(\x\’vinter ()ilurmu the night, the roof will be provided by an insulating system, realised with movable panels which
will reduce highly dispersions. The natural ventilation, will be guarantee by thg big openings, positioned at the
different levels which will consent ventilation to pass trough, during the overheating period

EXPECTED RESULTS

The building aperation depends on the use of wind and solar-driven veplilagion. thermal ma_ssAwilh night-time
cooling «entitation machinery for peak- looping in mid-summer and mid-winter, and a sophisticated computer

control system ‘ . _
Along with the window surfaces. a translucent Thermal Insulation-Sy stem functions as solar absorber Automatic

shading systems and air ventilation conditioning {laps prevent oxerhez‘mng in summer The appearance of the
plazing surtaces ol thebuilding changes according to the seasons, umeof dav and weather . P
The use of the energy strategies analysed below will reduce highly the encrgy consumption ufthc bui d\n:::'
Designing this building is an oppurtumty 10 apply current research nto .ermmnmcnt;\lly triendly construction
methods and materials, and low energy systems to produce quality architecture
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