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ABSTRACT 

The SPINE project aims at the use of energy efficient technologies and materials into 
the renovation of historical buildings with an eye to the various issues and constraints 
linked to the preservation of authenticity and artefacts in buildings. In a period of 
shrinking public budgets, replicable and efficient solutions should be shared among 
stakeholders of all the countries involved. In this paper will be illustrated the first results 
of the SPINE project and in particular will be illustrated preliminary guidelines and 
proposals for the renovation of some case study building located in Vladimir (Russia). 
The description of these preliminary proposals will be associated with the introduction of 
two different Italian restoration projects which experience has been useful to develop 
the preliminary restoration hypothesis. 
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INTRODUCTION 

Energy efficient urban planning and CO2-reduction have to deal, in European cities, 
with old building restoration, so as to minimize energy consumption. In this context, the 
overall objective of SPINE1 is to promote and facilitate, at EU and third country level, 
the process of integrating energy efficiency in urban planning and sustainable urban 
rehabilitation. Specifically the project will attain 2 main sets of sub-objectives: 
1. Considerably improve the knowledge and coordination of stakeholders at the policy 
making, technical and administrative level on the application of energy efficiency 
technologies in historical buildings, especially public ones, and town centres, by sharing 
best legislation, processes, methodologies and techniques developed in Europe. The 
assessment of the state of the art, priority and feasibility in Russian Federation and 
Ukraine, will be supported in particular by the Italian partners who will transfer the 
knowledge developed in the countries of the European Union. 

                                            
1 SPINE is a EU grant project developed under CIUDAD program. The "Cooperation In Urban Development And Dialogue" 

(CIUDAD) programme aims to help local governments in the ENPI region enhance their capacity to plan for sustainable, 
integrated and long-term urban development using good governance principles. It does this through capacity building and by 
promoting mutual understanding, exchange of experience and cooperation between local actors in the EU and in the Partner 
Countries of the ENPI region in the implementation of common projects. By creating new partnerships and strengthening 
existing ones among local and regional authorities in the ENPI region (South-South, East-East and South-East partnerships), it 
also hopes to achieve long-term benefits extending beyond the life of the programme. Official link: http://www.ciudad-
programme.eu/  
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2. Develop some pilot actions, by applying the knowledge pooled by all partners, 
addressed to aspects/situations evaluated as priority in each beneficiary country. These 
will represent a concrete opportunity to start up the policy process while implementing 
and experimenting concrete interventions in towns of relevant historic interest such as 
Cherkassy and Vladimir. 
At this moment (February 2011) the project is still in its preliminary phases, but some 
results, preliminary hypothesis and conclusions – regarding the restoration of 4 case 
study buildings located in Vladimir (Russia) - have been produced and will be described 
in the following pages. It is therefore essential to mention since now, that these 
preliminary hypotheses have been developed according to two basilar concepts. The 
proposed restoration and retrofitting works have to be: 
- Low cost and with a minimum impact on the architecture and on the activities 

carried out inside the building; 
- Enough “generic” (meaning non specific for a particular building) to be adaptable in 

different situations and therefore “easy repeatable”.  

THE RUSSIAN CASE STUDY BULDINGS 

A preliminary analysis and preliminary energy audits have been performed on four 
historical buildings (Fig. 1, 2, 3, 4) located in the city Centre of Vladimir. Beside some 
stylistic differences and different construction periods, the same energetic features 
and problems characterize these buildings. Externally, these buildings keep 
unchanged their original aspects; on the contrary, internally (during the twentieth 
century) some marginal changes have been made. In this period have also been 
introduced radiators powered by a centralized tele-heating system.  
 

        
 

Figure 1. City Puppet theatre (1904). 
Figure 2. Officer House of Vladimir Garrison (1826). 

 

  
 

Figure 3. Children's Art School (Former Gymnasium building) (1835-1841). 
Figure 4. Centre for Fine Arts (Former Governor House) (1798). 



 
All the four buildings have thick outdoor brick walls with lime mortar, (about 750-900 
mm thick). The external walls are not insulated, but thanks to their thickness, they 
give an appropriate level of thermal transmittance (U-value). In the past years, to 
increase the energetic performance of the building structures, beside a marginal 
insulation of the ceiling under the roof, no more insulation works have been done. 
The thermal characteristic of the buildings is therefore still the “original” one: the 
insulation relies on the high thickness of the external walls and on their big thermal 
inertia. The general cause of heat loss and energy waste in these buildings is the bad 
condition of window and door units and the inefficiency of all the components of the 
heating system. 
Despite the interiors are not original, they have in any case – according to local 
legislation - to be maintained as they are now. Is not therefore possible to add new 
internal insulating panels and walls (except on marginal part of them). Only the roof 
insulating system can be adequately renovated with the possibility to introduce new 
and high performance insulating layers. 

PRELIMINARY PROPOSAL FOR THE CASE STUDY BUILDINGS 

Despite these constraints, some preliminary proposals - according to the 
characteristics of the four buildings - to increase the energetic efficiency and indoor 
wellness have been produced. 
Before describing these hypothesis, is useful to introduce two restoration projects 
carried out in the Venetian region. The experience gathered in these works has been 
reused in the proposals for the Vladimir buildings. 

Restoration and internal renovation of Ca’ Bressa Villa2. 

Ca’ Bressa is a XV century building complex located in the town of Volpago del 
Montello (near Treviso) positioned along an ancient way linking the “Montello forest” 
to the city of Treviso. It was constructed around the XV century. The most important 
building is the main Villa, today recognizable as rectangular building (ml 
22.50x17.50) oriented with the main entrance facing West, and the secondary facing 
East (Fig 5). 
 
 
 

   
 

Fig 5 – The east front of the Ca’ Bressa villa as it is now (June 2009) before 
restoration works. Fig. 6 – The west front: façade restoration project. 

                                            
2
 The project is financed by the city of Volpago del Montello (TV) Italy. Designers team: Studio De Biasio, prof. arch. V. Spigai, 

arch. M. Condotta, arch. A. Facchin, arch. F. Fava, TFE Ingegneria (plants engineering). 



 
One of the main challenges of the project is to combine the introduction of new 
activities – a public library and cultural offices - inside an old and ancient building 
and, in the same time, assure adequate structural and thermal conditions without 
distort, modify, corrupt and sophisticate the historical peculiarities of the building 
itself. The adopted solutions planned by the project are: 
 
- Restore and repair the external original plaster leaving therefore unaltered the 

exterior aspect of the building (fig. 6); 
- Replace the old windows (almost missing or heavily damaged) with new windows 

featuring high insulation performance. The new windows have been appositely 
designed with a contemporary design compatible with the old building style; 

- Replace the old roof (almost missing or heavily damaged) with a new wood roof 
constructed with modern technologies assuring high thermal performances; 

- Construct a completely new internal wall structure (see Fig. 7) with the triple 
function of: 
- Support the new internal levels; 
- Support and reinforce the external ancient wall (made of stones, bricks and 

clay); 
- Increase the thermal performance of the building. 

 

 
 

Fig. 7 – Ground level plan. In yellow the new internal walls adjoining the existing 
walls. 

 
As described before, the new internal walls, besides working as carrying structure, 
play also an important role to modify and improve energy performance of the 
building. In fact they have been foreseen in alveolar bricks that have in the same time 
insulation properties but also an high thermal capacitance. 



The design of the conditioning and heating plants has been therefore developed in 
accordance with the design of the building structures and thermal peculiarities. 
The thermal transmittance of the enveloping structure (that reach a good level but not 
so high as it could be using more efficient insulation materials that in this case for 
structural reason couldn’t be used) and the high thermal capacitance of the buildings, 
suggested to use an heating system based on the following concept: maintain a 
minimum level of heating (an internal temperature about 16-18 °C) during all the day 
by a low temperature heating system  (floor radiating panels), and use a different and 
complementary heating system to reach the desired internal temperature for the 
different periods of the day (for example  to reach 20-21 °C during the opening hours 
of the library and of every single office). This solution gives two main results: 
-  Give a minimum but constant level of warming (enough to maintain about 16-18 °C 

in every room); 
-  Introduce a large quantity of warm surfaces, increasing the thermal inertia of the 

structures. 
In addition to the floor radiating panels, to increase heating power and fine 
regulations have been introduced in each room convection heaters (fan coil). The 
production of low temperature warm liquid for the floor radiating panels and for the 
fan coil units is gets by an electric heat pump system. The use of this technology 
gives several advantages: 
-  It is possible to use the same plants in the winter season to warm the building and 

also in the summer season to refresh it; 
-  Compared with a “traditional” heating system based on radiators and a gas hot-

water heating, the adopted solution give the possibility to get a relevant money 
and energy consumption saving. 

The renovation and restoration of the ex Passuello Mill building. New S. Giobbe 
University campus, Ca’ Foscari Faculty of Economics in Venice, Cannaregio3. 

The ex Passuello Mill has been built in the early 18th century and is part of the big 
complex of the new Campus of S. Giobbe – Faculty of Economics of Ca’ Foscari (fig. 
8). The building (fig. 9) has been used since fifty years ago as mill and now, after half 
a century, is going to be transformed in a University library and departmental offices.  
 

 
 

Fig. 8. The Ca’ Foscari Faculty of Economics. Marked the Ex Passuello Mill. 
 

                                            
3 Designers team: prof. arch. Vittorio Spigai (group leader), arch. M. Brufatto, arch. M. Condotta (architectural design); eng. F. 

Frezza (structures), eng. P. DaCol (plants engineering). 

 



The building is protected by the “Regional Board of Cultural Heritage and 
Environmental Conservation”, but since its particular internal shape composed by 
several hexagonal silo (as a bee hive, therefore not usable if preserved), it is possible 
to completely renew the internal part of the building, but is in any case mandatory to 
maintain the original external plaster. 
The design strategy is to completely empty the building from inside keeping and 
preserving the external shell. This operation implicate the necessity to create an 
internal structure with the function of support the new internal floors but also to 
reinforce the external shell. This necessity gave us the opportunity to create a cavity 
between the new internal wall in concrete and the old external surface. This cavity 
has been filled with high performance insulation material creating the main insulating 
layer. Moreover, the internal face of the concrete wall has been covered with a 
prefabricated surface and with a secondary insulating layer. Beside this secondary 
insulating layer, also in this project the choice has been to create an important “warm 
mass” (the new concrete walls) to assure a sufficient level of thermal inertia. 
 

 
 

Figure 9 - Images of the ex Passuello Mill as it is now before restoration works. 
 
Thanks to this approach, has been possible to completely transform the energetic 
performance of the building reaching the “class B” level. This level can be considered 
very relevant for an historical building. Is moreover interesting to note that, comparing 
this project with a previous version done in 2004 (a project developed according to 
the legislation of that period in term of energy efficiency), there has been a reduction 
of primary energy used of about the 50% both for heating and summer cooling (see 
table 1). 
 

Project version Primary energy used for 
heating (kWh/mc/year) 

Primary energy used for 
cooling (kWh/mc/year) 

2004 23,3 (class E) 9,1 (class III) 
2011 10,7 (class B) 4,1 (class I) 

 
Table 1. Comparison between the two different project versions. 



 
 
Figure 10 – A section drawing of the restoration project. In yellow the insulating layers. 

Preliminary proposals for the Vladimir Case Study buildings. 

According to the results of the preliminary energy audit, and on the basis of the 
experience gained in the projects described before, some preliminary proposals to 
improve energy efficiency of the case study buildings have been hypothesized. 
Improve buildings’ envelope situation is not easy. In fact, as described before, is not 
possible to “cover” the external walls both from outside and inside (except some 
marginal parts) with insulating layers. In any case, the possibility to insulate from 
inside parts of the walls and part of external fronts (rear façade) using insulating 
plaster has been taken in account. On this point, is therefore useful to consider that 



these buildings have been conceived with a specific thermal strategy: the thick walls 
have in any case good insulating properties but moreover have a high thermal inertia. 
This characteristic is very important because helps to keep a constant temperature 
level inside the rooms. For this reason is not convenient to insulate all the walls from 
inside because this will mean the lost of the thermal inertia of the walls and the 
alteration of the thermal functionality of the whole building. Internal insulation should 
therefore be used carefully and only in rooms where the conribution of thermal inertia 
is not essential.  
On the other hand, the restoration of the existing windows, keeping the original 
wooden frame and introducing a double or triple layer glasses, is an operation that is 
possible from a technical point of view and meet the maintenance regulations and 
concepts. As is possible to understand from the thermal scanner of the buildings 
façades, the windows are a weak point regarding heat loss and their improvement 
will increase a lot the thermal performance of the buildings. 
 
The other major weak point of the four buildings is the heating system. It is very old 
and with no possibility of fine regulations. Often, the internal temperature of the 
rooms is to much high and the only way to decrease it is to open the windows (fig. 
11). Of course, changing and renewing completely the heating system would improve 
drastically the energetic performance. This operation is however very expensive and 
doesn’t match the preliminary hypothesis of being low-cost and easy replicable. 
To find a good strategy to approach this problem, the experience gained from the 
projects described before has been useful. In the Ca’ Bressa project in fact – as in 
the Vladimir case studies - the building features a good but not excellent thermal 
insulation of the walls, but has a high thermal inertia. For this reason, as described 
before, has been chosen an system that assure a minimal level of heating during all 
the day (warming also the walls) integrated with fan-coil units to assure a fine 
regulation of temperatures. In the Mulino Passuello project – that is powered by a 
central tele-heating system, a situation therefore similar to the Vladimir buildings - the 
insulation properties are much higher than our test cases, but the choice has been to 
locate this insulation not in the internal side of the walls avoiding the cancellation of 
thermal inertia of the structure. Even if is not possible to replicate the same systems 
and strategies, (in fact in the Ca’ Bressa project has been used a low-temperature 
floor heating system, while in the Mulino Passuello project has been possible to 
introduce a relevant insulating layers) similar strategies and conceptual approach 
could be used. The proposals for improving the energetic performance of the case 
study buildings is in fact summarizable in the followings points: 
 
- Introduce thermostatic valves in all radiators or in groups of radiators; 
- Introduce, where possible, a particular low temperature heating systems 

located on the basis of the walls. This system (patented with the name of 
HypoThermos [2]) consists in heating pipes installed just below the surface 
wall near the floor (see fig 12). This particular technology is ideal for the kind 
of building we are working on. In fact, it is an indirect heating system given the 
fact that the warming effect is based on the warm released by the wall that is, 
in turn, warmed by the pipes. It is the same “heating strategy” the buildings 
have been conceived for: relies on the thermal inertia and indirect warming of 
the thick walls. Moreover, this technology preserve walls from moisture. 

- Install, also replacing some existing radiators, fan-coil units with the function of 
assure a fine regulations of internal temperature. The fan-coil units, if installed 



in the same position of some existing radiators, could be placed without 
aesthetic differences reusing the same covering already used for radiators 
(see fig. 11) and could use the same hot-water and connections. 

 

These different improvements, if applied and studied conjunctly, will appreciably 
increase the energy efficiency of the buildings without distort the peculiarities of the 
edifice itself. Summarizing, it will consist in a more efficient basic heating system with 
the function of keep a constant temperature of the rooms and of the walls, integrated 
with an air heating system that will work when is necessary to increase the internal 
temperature of a specific room. 
 
 

 
 

Fig. 11. Images taken from the Vladimir case Study buildings. 
 
 
 
 

 
 

Fig. 12. Schema of the Temperierung® system. 
 
 



CONCLUSIONS 

At the moment, the project SPINE is still in its preliminary phase while in about half a 
year will start the design activity in which will be developed the renovation work 
strategies. Despite this, as described in the introduction, some important outputs have 
been reached regarding possible renovation works and some preliminary hypothesis - 
described in the previous paragraphs - have been produced. The relevance of this first 
result is obviously related to the technological solutions that have been pinned down, 
but is moreover related to the strategies and to the methodological approach that have 
been used to get these technological solutions. In fact many aspects have been taken 
in account. Of course the actual conditions of the case study historical buildings played 
the main role, but also the respect of local traditions and customs, an the understanding 
of the general conditions of the other buildings parts of the historical centre, influenced 
the problem solving approach and consequently the technological solutions proposed. 
One of the main consequences of this approach has been to choose low-cost and easy 
to implement renovation works. This means don’t bet on meaningful and propagandistic  
– but expensive – projects with the risk of being not replicable in large scale just 
because of their costs and complexity. The proposed solutions on the contrary, are 
easily replicable in most of the historical buildings of Vladimir, and their low cost give 
more chances they will be adopted. Moreover, their characteristic of being in any case 
tangible and effectiveness, assure another secondary but not less important output of 
educational purpose, a sort of awareness campaign for cities’ governance bodies and 
citizens about energy efficiency and sustainability. 
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