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ABSTRACT 
Scope of the work was the restauration, reconstruction and completion of the St. 
Claire’s former Convent, with an overall budget of 5,000,000 euro within the Program 
for the Thousand-year-celebration of the city of Gorizia. Main activities regarded the 
overall convent facility restauration, the reconstruction of the electrical and 
mechanical systems, the sismic and functional adaptations. The new building use 
addresses to University courses and Research activities for Cultural Heritage 
Operators of the Liberal Arts School of Udine, for the Librarianship Preservation 
Laboratory and for Translators Schools. The paper highlights the integration between 
the restauration works and the HVAC systems used to meet the best energy 
effiencies and savings. 
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Figure 1. View of the cloister before the restauration 

THE RESTAURATION 
The Restauration & Reconstruction Project acknowledges the intrinsic value of the 
whole facility in terms of cultural heritage and gives due consideration to the 
information gathered by the historical investigations. These philological investigations 
permitted the recovery of all the structures thanks to targeted tests aimed to discover 
the original components not visible anymore. 
All the degraded elements (Figure 1) were revamped and only the crumbling ones 
were substituted, not being compatible with the new building use and the new 
seismic codes. 
The detailed design brings toghether the results of all different in-depth examination 
steps completed during the previous design phases, when studies, researches and 
surveys were carried out with maximum representation grade and most modern IT 
instruments & softwares. 



The Project envisages the complete reconstruction of internal and external building 
finishings (Figure 2), the re-defnition of the new internal layouts in compliance with 
the structural constraints, the restauration of the most valuable architectural 
elements, the reinforcement of the existing vertical and horizintal structures, the 
seismic codes adaptations. 
 

     
 

Figure 2. View of the cloister after the restauration 

Functional Layout  
The aim of the restoration and renovation project was to make the building suitable to  
house educational and research activities related to university courses for “Operators 
in the Cultural Heritage Sector” of the Faculty of Letters and Philosophy of the 
University of Udine, as well as Paper Material Restoration Workshop activities and 
“Translation and Interpreting" courses. 

Underground floor  
The underground floor houses the new technological units for the university complex; 
a new space was built next to the existing one to house the central heating system, 
the pump room and the refrigeration unit.  
A new underground structure was built at a second stage to house the service units 
for the diocesan museum and a safe area according to the fire-prevention 
regulations.  
The end part of the new underground structure, with a new service entrance, houses 
the IRIS (water, gas, electricity) utilities and the electric cabinet; the new premises for 
the building’s service panels are located in an existing adjacent room. (Figure 3) 
 



 
 

Figure 3. Underground cross section 

Ground floor 
The main entrance to the entire complex is on via Santa Chiara while the secondary 
entrance is on Corso Verdi; the secondary entrance opens onto the internal courtyard 
with entrances from the quadriporticus. 
The ground floor houses the porter's room, secretary’s office, classrooms and 
laboratories, the reading room obtained by closing the portico, toilets, and staircase 
and lift units for vertical connections within the educational complex.   
The internal cloister can be accessed from the outside and offers a space for 
students to meet and relax. (Figure 4) 

     
Figure 4. Ground floor functional layout 



First floor 
The first floor can be accessed by means of four staircases positioned in the corners 
of the quadriporticus in order to guarantee complete accessibility to the entire floor 
and to reduce the distance of exit routes in case of emergency. (Figure 5) 
Three existing staircases have been restored and one new one has been built. 
Accessibility for differently-abled people is guaranteed by a lift in conformity with 
technical and dimension requirements foreseen by the relevant regulations. The 
staircases and lift reach the second floor. 
The first floor houses the lecturers’ offices, classrooms, reading rooms, laboratories 
and toilets.  A corridor runs along the entire length of the quadriporticus providing 
access to all rooms. 

Second floor 
The second floor house 4 large classrooms that take up the largest spaces of the 
entire complex. The classroom entrances are on the corridor that connects the 
staircases, thus promoting correct and fluid accessibility.  Two technical rooms to 
support the systems of the entire complex are positioned at the north and south 
corners.  
On this floor there is also an open air space between the staircase of the museum 
and classroom used by the University, which looks onto Via Santa Chiara. 
 

   
 

Figure 5. Staircase before and after restauration 



THE  ENERGY STRATEGY 
The climatic & energy strategy adopted in the project have taken into consideration 
the environment where the building is placed, both for the climatic constraints and for 
the architectural issues. The design aims at the maximum energy efficiency, at the 
best “value for money” goal, and at the reduction of the carbon footprint of the 
Project.  
Due to the high level of air change per hour in the university classrooms required by 
the current standards, the most important innovative device is mainly represented by 
the Air Handling Units (AHUs). Super-efficient AHUs have then been chosen with a 
heat recovery efficiency of 90% for sensible heat transfer and 70% for humidity 
transfer between the exhaust air and the intake fresh air, thus allowing the input of 
outside air even at low outdoor temperatures without energy waste.  
The supply and exhaust fans simultaneously pass warm exhaust air through the first 
accumulator and cold outside air through the second. At intervals, the airflow 
direction is automatically changed inside the AHU unit. By means of this changeover, 
virtually all of the heat of the return air is transferred to the incoming cold outside air. 
Other additional advantages are represented by the significant thickness of the walls, 
(particularly important in the summer phase), the high quality of the windows glasses 
& frames, and finally by the natural ventilation during the intermediate seasons, when 
the external climate is quite fresh in this region of Italy. 

Work on external façades and the internal cloister 
The perimeter walls are made of a mixture of stone and solid bricks and make up the 
bearing structures. The walls are very thick, from max. 1 m on the underground floor 
to minimum 50 cm on the second and last floor. During the restoration these walls 
were consolidated using reinforced injections instead of lime based inorganic 
hydraulic binders; structural reinforcements were set in place using carbon fibre bars 
and mesh followed by rendering with lime-based mortar (without cement) with high 
structural resistance.  The consolidated walls were then internally and externally 
coated with two layers of natural lime-based plaster: base and finishing coat of 
suitable granulometry. The walls were then painted internally and externally using 
lime-based paint. 
Following the general demolition, removal and dismantling operation mentioned 
previously, the following restoration and finishing work was carried out on the 
external façades of the building including the four walls of the internal cloister: 
 
- sandblasting of unplastered walls, accurate and non destructive sandblasting of 

stringcourses and cornices on the façade and of the facing of the stone pillars of 
the internal cloister; 

- nebulous spray cleaning of particularly delicate stone surfaces; 
- pointing of joints of unplastered stone walls; 
- restoration of stringcourses and cornices on façades through the mechanical 

removal of loose parts, consolidation of the support, elimination of foreign 
residues, restoration of the edges with neutral plaster, stuccoing of chipped parts, 
and fixing of the surfaces to be preserved; 

- preservation and restoration of stone surfaces of stringcourses and façade 
decorations, of the surfaces of the pillars of the internal cloister and of the coping 
of the parapets also part of the internal cloister; this was achieved by 
consolidating the elements with ethyl silicate, integrating missing parts using 
stone material, plastering with natural lime-based mortar with stone powder and 



acrylic resin, and protecting the surfaces with a preventive treatment using 
organic acids;  

- creation of a new external three-layer plaster on all the building's façades 
including those looking onto the internal cloister; 

- creation of decorated civil plaster to restore and create cornices on the front side 
of all the external walls of the building complex; 

- painting of all the façades of the building using silicate–based paint after having 
stuccoed and sanded the surfaces and treated the base with a silicate-based 
fixing agent; 

- light surface covering of external plaster of reveals and cornices on the front with 
two coats of lime paint with natural colouring earth powders; 

- covering of the lower border of the external façades and those of the internal 
cloister using natural stone slabs around 3 cm thick including a Pietra Piasentina 
limestone strip to crown the covering. 

 
Furthermore, considering that this project included the closure with glass windows of 
the quadriporticus, the stone coping on the parapets was removed and restored; the 
project also included the demolition of certain sections of the actual parapets to allow 
for the installation of entrance doors, the replacement of the coping previously 
removed and the supply and laying of new Aurisina stone slabs of the same size to 
replace the coping no longer usable. 
The work on the façades of the building was completed with the installation of new 
copper sheet metal elements such as downspouts and flashing and with the 
installation of new external doors and windows as described in detail in the relevant 
project schedules. 
As regards the new doors and windows (Figure 6), the project included larch-wood 
doors and windows with glass panels with triple glazing made up of 4+4 mm external 
safety glass – 10 mm chambers filled with argon gas - of 4+4 mm internal safety 
glass panes. The project included the closure of the cloister on the ground floor with 
new glass and iron doors and windows, including fixed windows, doors with arched 
transom windows; the latter are fitted with electric powered actuators connected to 
the fire-prevention system so they are automatically opened in case of emergency.  
These doors and windows are fitted with the same glazing system described above. 
 

                  
 

Figure 6. Example of the placed windows 



Roofing 
The wooden roof was restored recovering almost all the existing trusses and 
replacing only a few elements. The wood purlins that connected the trusses were 
replaced; these represent the secondary structure of the covering.  New boarding 
made of double layered cross laid wood was also built. (Figure 7) 
Waterproofing and insulation was achieved through the supply and installation of 
AIREX panel mod. 5 composed of a 12.5 mm thick upper layer of plywood made of 
glued OSB type wood flakes, treated with phenolic resins coupled to form a rigid 
structure with UNI IIP certified shaped expanded polystyrene (EPS), self-
extinguishing and Euroclass E according to  UNI EN 13163/2003 standards.  
The profiled polystyrene insulation panel is 10 cm thick in the lower part and 14 cm 
thick in the upper part of the fret surmounted by the above mentioned OSB panel.  
The panels are fitted with side battens that overlap according to the direction of the 
roof pitch to avoid thermal bridges, seals and joints.   
The shaping of the panels allows the formation of 4 cm deep ventilation channels. 
The panel is waterproofed in the production phase using a 3 mm thick bituminous 
polyester sheath self-protected with slate chippings. 
 

   
 

Figure 7. Roofing before and after restauration 

 
 
 



Mechanical systems 
The project entailed the development and installation of the following systems: 
- Central heating system; 
- Refrigeration unit; 
- Air treatment system; 
- Heating/air conditioning systems; 
- Primary air distribution system; 
- Sanitary and waste water system; 
- Fire-protection system. 
The service systems of the new structure are incorporated in the building and are of 
primary importance to achieve environmental comfort which is expressed in terms of 
hygiene and climatic wellbeing. 

Air Handling Units  
The unit contains two accumulators that are very sensitive to heat and through which 
fresh and exhaust air pass alternately. The accumulators have the characteristic that 
allows heat from a warm air stream to be very rapidly removed and then equally 
quickly given up to another cold air stream. A damper system is installed before and 
after the accumulators. The inner damper system is driven by electric motors. The 
outer damper system operates dynamically. (Figure 8) 
Two fans in the supply and return air sections simultaneously pass warm exhaust air 
through one accumulator and cold fresh air through the other. At intervals of 
approximately one minute, the airflow direction is changed over by the inner damper 
system. The dynamic dampers on the fresh air side respond to the airflow direction 
change. By means of this changeover through the accumulators, virtually all the heat 
in the return air is transferred to the cold fresh air. Also, a largeproportion of the 
humidity is returned. Extensive measurements and research have shown that a 
temperature efficiency in excess of 90% is achieved. 
The Resolair unit has been shown to be the ventilation unit with the highest available 
temperature efficiency. The proven high temperature efficiency in excess of 90%, 
means that the installation of heating in the unit can in many cases be omitted. 
In mid-season, the heat recovery efficiency can be controlled by regulating the 
changeover period until eventually the units runs on free cooling. When in summer, 
the return air temperature is lower than the fresh air temperature, the high efficiency 
of the Resolair unit allows cooling recovery. The complete control and regulation 
functions are carried out by the Menerga controller built into the unit control panel.  
 

     
 

Figure 8. Air Handling Units 



 
 

Figure 9. Data sheet specifications 


