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Abstract— This paper presents an exploratory study on 
planning city refurbishment for the energy transition of Smart 
Cities. This study was carried out at the district scale in a 
European pilot city. The applied district template approach is 
inherited from the EU funded project SINFONIA. We describe 
this approach which was first explored in the city of Bolzano, 
based on the analysis of spatialized datasets. The different 
districts types are first identified and their energy consumption 
is simulated with a specific tool developed within SINFONIA. In 
addition to providing key information on the different district 
types (e.g. energy consumption), the simulations allow to 
identify the districts with the highest potential for energy 
refurbishment. The corresponding potential gains, in terms of 
heat demand, are then simulated in order to confirm how the 
city refurbishment plans should prioritize the different districts. 
This is a first step to support, in a quantitative way, the complex 
exercise of planning urban refurbishment. Our explanatory 
study confirms the interest of the district template approach. 
Routes to improve the approach and replicate it to other 
European cities to demonstrate its relevance are finally 
presented.  

Keywords—district template; energy demand; refurbishment 
plans 

I.  INTRODUCTION  

Only 1 to 2% of the building stock is replaced annually in 
the EU; hence, most of the energy savings required to meet 
Europe 2050 goals must come from existing buildings. 
However, today’s measured rate of refurbishment (1.2%) is 
much lower than the one that should be observed to remain in 
line with Europe 2050 ambitions. There is a need to accelerate 
the large-scale implementation of energy efficient 
refurbishment solutions and increase the renovation level to 2-
3% per year until 2030. This ambition is reflected in several 
European regulations and roadmaps, such as the Energy 

Performance of Building Directive, the Energy Efficiency 
Directive, the SET-Plan (Action 5) and the recent Energy 
Union Winter Package. 

With 80% of European citizens living in urban areas, cities 
have a crucial role to play in the transition towards a low-
carbon economy. Faced with the challenge of ensuring the 
quality of life of their citizens while becoming more energy 
efficient, cities must look at the system level and develop 
integrated urban development strategies that will make them 
both sustainable and better places to live. 

This need for a more systemic approach, with integration 
at district scale, is the starting point of the SINFONIA project. 
This five-year initiative aims to deploy large-scale integrated 
energy solutions in mid-sized European cities to transform 
existing districts into Low Energy Districts. This will be 
demonstrated through an integrated set of measures 
combining the retrofitting of more than 100,000 m² of living 
surface, optimization of the electricity grid, and solutions for 
district heating in the pilot cities of Innsbruck and Bolzano. In 
addition to these demonstrations, new tools and best practices 
are being developed to pave the way towards the integration 
of Positive Energy Districts into Smart Cities.  

One of these tools is based on the “District template” 
approach. The central assumption in SINFONIA is indeed that 
the districts of all medium-sized cities in Europe can be 
represented by a limited number of district types that are 
formalized by ‘templates’. The districts do not have a pre-
defined size and can extend from one building block to a wider 
area with dozens of blocks (i.e. a functional approach is 
implemented for more flexibility). The objective of the 
templates is to facilitate the implementation and replication of 
large-scale refurbishment plans by providing guidance on the 
‘optimal’ retrofitting solutions for each type of district. Each 

SINFONIA has received funding from the European Union’s Seventh 
Programme for research, technological development and demonstration 
under grant agreement No 609019. 



template is therefore associated to a representative set of 
information on typical baseline consumption. The template 
also suggests best retrofitting solutions and gives estimates of 
their potential impacts on energy consumption. A common 
typology of templates is being developed: a first set of 
residential templates will be derived from the demonstration 
in Innsbruck and Bolzano, and the database will be 
continuously upgraded with new cases, and extended to the 
non-residential sector. 

This paper presents the first steps of exploring the 
feasibility and adequacy of this “District template” approach 
in the city of Bolzano. 

II. RELATION TO EXISTING THEORIES AND WORK 

A. District types 

Addressing the energy consumption at the building scale 
thanks to an in-depth understanding of the factors that 
influence the energy consumption of archetypes of buildings 
is a subject widely investigated by the research community. A 
concrete example is the database developed in the framework 
of the TABULA project [1], which provides typical energy 
consumptions for a set of archetypal buildings for a number 
of European countries. The segmentation is based upon 
different parameters such as construction types (e.g. single 
family house, terraced house, multi-family house, apartment 
block) and construction periods.  

At wider scales, district archetypes seem to be less 
explored. However this scale allows taking into account 
shadowing effects between buildings and additional energy 
flows beyond the building envelope, green spaces, roads, and 
district-based renewable sources. Evidences for such an 
approach can be found in [2], [3], [4] and [5], which focus on 
the urban fabric and district morphology, and their impact on 
heat demand. They highlight that energy consumption in the 
residential sector highly depends upon the geometry of the 
urban form. In particular, Maïzia et al. [5] propose a new 
approach to compare energy consumption for heating and 
cooling of different types of residential blocks, defined as a 
group of contiguous land parcels delineated by streets or 
public spaces, based on energy simulations applied to 
representative urban blocks.  

B. Energy demand modelling  

Numerous modelling tools exist today to model and 
predict the energy and environmental performances of 
individual buildings that can be either new, old or refurbished 
ones. However, only a few attempts have been made so far to 
predict the energy demand from an assembly of buildings that 
compose the so-called districts, and which can be scaled up to 
predict energy performances of urban areas. 

According to Rapp et al. [6], despite a rich literature on 
energy demand models, addressing the impacts at the different 
urban scales in an integrated way remains partial. There is a 
strong need of integration of the various approaches into a 
system perspective, with a better understanding of the link 
between urban texture and energy consumption [7] and taking 
into account urban climate [8]. Integration is expected to be 
favored by the rapid deployment of Geographic Information 

Systems (GIS) and related services that could propose a data 
oriented integration framework. 

Three main approaches have been proposed in the 
literature for addressing the energy consumption at district 
scale [5] based on: i) building simulation models, ii) a 
statistical approach for the prediction of buildings within a 
district, and iii) land use analyses integrating both building 
and transport energy consumption. 

The first approach is one of the most accurate - albeit with 
some negative impact on calculation time - and simulates 
individual buildings but considered embedded in a district. 
This simulation takes into account the respective shadowing 
and radiating exchanges between façades as well as the solar 
energy potential of buildings. Several tools enable energy 
simulations of a block of buildings, including Izuba’s Comfie-
Pleiades [9] and CSTB’s DIMOSIM (DIstrict MOdeler & 
SIMulator, [10], [11] and [12]).  

The latter is a modeling platform that provides fine-
grained, coupled and bottom-up simulation of building energy 
demand at district scale. It allows to take into account 
dynamically the physical interactions between multi-energy 
distributed components of consumption, production and 
storage, on a central or local level. It is mainly dedicated to 
large-scale simulations with a high number of equations to be 
solved numerically and also a significant uncertainty about 
local phenomena in buildings; as occupancy or equipment that 
excludes the use of the same modelling and parameterization 
approach as in the case of a single building. This platform has 
been developed and enhanced through several European 
(Resilient, Smart Med Parks, Sinfonia, E2District, Thermoss) 
and national research projects (Efficacity, Tammis, Nice 
Meridia, Shape). 

III. APPROACH 

A. Data collection and pre-processing 

The district template approach is first experimented on a 
real city, partner of SINFONIA: Bolzano (105,000 
inhabitants), the capital city of the province of South Tyrol in 
northern Italy. 

Since 2005, Bolzano has developed an ambitious 
investment plan for large scale urban refurbishment in 
collaboration with both public and private stakeholders. The 
work undertaken in SINFONIA is part of this plan, and aims 
to achieve 40% to 50% primary energy savings in the pilot 
sites and to increase the share of renewables in the district of 
Bolzano South West by 20%. 

Various datasets were made available by the City of 
Bolzano. The municipality provided a geo-referenced dataset 
of the building volume, age classes and civic numbers and 
tabular data concerning the number of residents per civic 
number and the list of the approved building construction 
permits.  EURAC (European Academy of Bolzano) pre-
processed the tabular data, developing a set of tools to clean 
and harmonize the addresses in order to geo-reference the 
datasets. The data concerning the building age class was 
manually updated comparing the building age class with the 
provided building construction permits. Whenever the age 



class was missing, the age class was assigned to the most 
common age class of the closest buildings. For this task a new 
dedicated tool was developed by EURAC. The building 
volumes were merged in a supervised process in order to 
preserve the age class information and the volumes were 
filtered to exclude all the volumes that were not heated (i.e. 
stairs, small attics, balconies, arcades, etc.). The buildings 
volumes were merged in a unique geometry to assign and 
aggregate for each building the information related to the 
number of residents. Based on the building footprint, volumes 
and age class, the main characteristics of the building, such as: 
the number of floors, numbers of dwellings and compactness 
of the buildings were estimated. This data treatment focused 
on the residential sector for the parts of the city covered by the 
SINFONIA project, which excludes the old city center and the 
commercial area. 

TECHNOFI integrated the geo-referenced data into a GIS 
project, using the free and Open Source Geographic 
Information System QGIS, to identify the district types and 
prepare the data for the simulation. 

B. Identification of district types in Bolzano 

As previously introduced, a basic assumption of this study 
relies on district typologies identification. This allows 
applying homogeneous parameters to buildings within these 
typologies in order to have an estimation of thermal gains and 
losses as well as heat energy demand. The district typology is 
closely related to the buildings typologies and to the urban 
form: the classification of districts is therefore based on 
morphological characteristics, such as: building shape, which 
is related to height and footprint, district density, and to other 
parameters such as the age of the buildings. 

The building age indeed affects the energy demand of the 
building as the construction methods and material types vary 
according to the construction period. Indeed, the thermal 
transmittance of construction materials (so called U-value of 
the walls, roof or windows) and the way these materials are 
implemented influences the building thermal performance.  

The compactness of the buildings, based on the ratio 
between the building envelope and its volume, also affects the 
energy consumption because of the heat exchanges through 
the envelope. High surface to volume ratio indeed results in 
high heat loss during the winter season and high heat gain due 
to exposure to solar radiation during the summer season [7].  

These two characteristics allow us to elaborate a first 
classification by grouping the buildings by morphology and 
by age. It is a first step that gives us an estimation of the 
average energy consumption of the buildings in a district.  

The parameter of district density is also to be taken into 
consideration. The district density reflects the layout of the 
buildings within the district, i.e. whether they are dense or 
dispersed. A district with a high density has a less important 
“sky view factor” and it reduces the solar radiation for most 
of the buildings. This solar radiation is an important factor 
since it impacts directly heating and lighting consumption. A 
building located in a district with a low density will be more 

exposed to sun and less energy is needed to warm-up/light the 
housings.  

The combination of these three parameters influencing 
heat demand leads to a first segmentation of Bolzano into 
“energetic” district types. These districts are composed of 
neighboring buildings with similar behavior in terms of 
energy consumption.  

The energy consumption of each identified district is then 
simulated with a dedicated tool. 

C. Development of the simulation tool 

The modelling and simulation tool developed in 
SINFONIA (CROCUS:  deCision suppoRt fOr distriCt 
refurbishment) has the capability to link the building scale 
with the city scale in order to quantify along time impacts of 
various building refurbishment strategies on the reduction of 
energy consumption in cities. The tool aims at providing 
decision support to technical departments of European middle 
size cities and city players when planning long-term district 
refurbishment. CROCUS will enable technical experts to 
model, simulate and compare district refurbishment options 
for the whole city, based on a set of agreed Key Performance 
Indicators (KPI). The tool thus promotes a collective approach 
to optimize city districts, since requiring inputs and 
knowledge from various experts located in several technical 
departments of such European middle size cities, who are in 
charge, amongst others, of city planning, infrastructure 
management, housing policy, etc. 

CROCUS, whose development is coordinated by 
TECHNOFI, integrates modules provided by SINFONIA 
partners CSTB and RISE: 

• DIMOSIM / building loads module (CSTB): dynamic 
simulation of building loads at building scale (thermal 
and electric, including heat, domestic hot water and 
household appliances such as fridge, washing machine 
etc.) and production (from e.g. Building Integrated 
Photovoltaics (BIPV)), taking into account the 
characteristics of the buildings as well as statistical 
data on the occupancy 

• FriendlySam (RISE): optimization based dispatch 
model utilizing linear programming. The model 
optimizes use of available generation technologies or 
power plants in order to fulfil an exogenous demand, 
at aggregated level such as a districts demand, for a 
predefined system. This is achieved by either 
minimizing or maximizing an objective function 
(typically total system cost or CO2 emissions). 
FriendlySam is an Open Source software available on 
GitHub [13]. 

For the purpose of this article, only the heat demand was 
calculated, using the DIMOSIM module (simulation of 
buildings load at district scale). It is the intention of the 
authors to then complement the analysis by calculating the 
whole building load and taking into account the district 
heating component thanks to Friendly Sam. 



D. Calibration and simulation of energy demand at district 
scale 

So as to characterize the heat demand, the DIMOSIM 
module requires various types of data to run the energy 
simulations: 

• Geometric data - Building footprint and height: These 
data are provided as a GIS shapefile. 

• U-value and surface ratio of the different components 
of the envelope (walls, roof, windows and floor): no 
data currently exist at building scale in Bolzano. 
Values for these characteristics were therefore 
attributed to each building based on regional average 
data (derived from the TABULA project), depending 
on their age class and type (e.g. single-family house, 
small multi-family house, big multi-family house, 
apartment block) 

• Climatic characteristics (e.g. air temperature, solar 
radiation, ground temperature, etc.) 

• Heating, Ventilation and Air-Conditioning systems 
characteristics (e.g. nominal power, cooling and 
heating set point, air change rate, etc.) 

• Data on user behavior (based on occupancy rate and 
socio-professional category, which were derived from 
local statistics) 

• Insulation type (e.g. indoor or outdoor) and inertia 
level 

DIMOSIM also calculates the incident radiation on 
building taking into account solar masks. The resulting solar 
fluxes can strongly depend on the district shape and its 
location. 

A critical step to ensure the reliability of the simulated 
building loads and corresponding energy demand is then to 
calibrate the tool, and to make sure that all parameters entered 
into the tool are consistent.  

As a starting point, general information about the typical 
energy demand of existing buildings was obtained for 
Bolzano thanks to first estimations compiled by EURAC, 
supported by the TABULA database, on the average energy 
demand of representative buildings depending on their 
morphology and age [14], [15]. By linking these elements 
with the information provided by the City of Bolzano, a first 
rough assessment of the expected energy demand of 
Bolzano’s buildings was carried out, and compared to first 
results of the simulations. 

The U-values attributed to each building types were then 
fine-tuned to adjust the simulations and narrow down the gap 
between the simulated energy demand and the typical one. 
These “effective” U-values take into account the fact that 
some of the rooms may be less heated than others (or 
completely unheated) and that some of the buildings may 
already have undergone refurbishment measures. This allows 
reaching more realistic estimates of energy demand. 

Once the calibration is complete, the “baseline” 
consumption of the districts is simulated. 

E. Assessing the impacts of district refurbishment for Low 
Energy Districts 

Finally, so as to estimate the potential impact of energy 
refurbishment, the energy savings that could be achieved are 
calculated for the most “energy intensive” districts, i.e. the 
districts that should be renovated first. These districts are 
identified using two indicators: the average energy demand (in 
kWh/m².a) and the building heated surface over the district 
(reflecting the potential in terms of building stock).  

In a first simplified approach, the simulation of the 
consumption after refurbishment is carried out by modifying, 
for each targeted district, the U-values attributed to the 
building envelope, similar to that of buildings built today. This 
reflects a better insulation of this envelope, through the 
implementation of solutions such as: better roof insulation, 
indoor or outdoor insulation, new windows. Other types of 
energy refurbishment are not included in this approximation. 
The impact of changing energy systems or promoting local 
energy generation (with for example BIPV) will be integrated 
at a later stage. 

The energy savings are then obtained by subtracting the 
amount of energy demand after refurbishment to the 
“baseline” one. 

IV. FINDINGS 

A. Definition of a first set of district templates 

The district classification relies on three main clusters of 
parameters: building shape, district density, and building age. 
Four types of building shape have been defined: apartment 
block (21m-50m), high rise (17m-33m), midrise (10m-27m) 
and low rise (3m-17m). District density is the second level of 
assessment and two types have been defined: compact and 
open. Finally, five different periods of time have been 
distinguished: modern (2000-2016), semi-modern (1980-
2000), old (1950-1980), very old (1920-1950) and ancient 
(1850-1920). The combination of these parameters leads to 
the segmentation of Bolzano into several districts with 
distinctive energy characteristics.  

Ten different district types are identified to start with, 
covering 72% of the heated surface of the city, and 50% of the 
number of buildings (see Fig. 1). The parts of the city not 
covered yet by this study include mixed districts for which the 
district template approach is more difficult to implement. 

Table I. summarizes the main characteristics of these ten 
types of districts and sets the basis of the district template 
database. The average heat demand of each district type is 
based on simulation results, consistent with the TABULA 
database values. 

B. Results of simulations 

The “baseline” energy demand is first simulated for all 
buildings within the districts previously defined. The average 
energy demand of each district (in kWh/m².a) is then 
calculated by aggregating all the buildings energy demand 
within the district, excluding the “outliers”, i.e. buildings 
having values below the third percentile or above ninety-
seventh percentile as shown in Fig. 2.  



 

Fig. 1: Bolzano District Segmentation 

The obtained district average energy demand is shown in 
Fig. 3. This reflects the energy “intensity” of each district, 
which can be easily compared between the districts, 
independently of their size and number of buildings. 

Only districts with an average energy demand higher than 
150 kWh/m2.a are kept for the rest of the study, representing 
about half of the total heated surface of the initial scope. This 
value of 150 kWh/m2.a is for the time being completely 
arbitrary and interactions will be required with the City of 
Bolzano to define a more sensible one. 

The potential maximum impact of the energy 
refurbishment, related to improving the building envelope 
insulation, is finally estimated. Fig. 4 shows the average 
potential energy savings, in terms of heat demand, by district. 
The refurbishment of these districts could lower the heat 
demand to as much as 50% of the initial demand (around 100 
GWh for a year for the studied districts).  

 
Fig. 2: Distribution of energy need for heating, example of an open semi 
modern district (outliers are highlighted in red) 

V. CONCLUSION 

A. Conclusion of the district template approach in Bolzano 

The choice of districts to be refurbished in priority by a 
city is a complex exercise, but the long term planning of urban 
refurbishment at district scale is critical if the EU 2050 
objectives are to be met.  

This choice is the result of an extensive analysis taking 
into account multiple criteria, including (but not limited to): 

• The initial energy performance of each district (i.e. 
level of energy demand); 

• The potential impact of deep refurbishment, and 
corresponding global cost and payback time, with the 
aim of achieving maximum savings in a cost efficient 
way ; 

• The local constraints and social characteristics of the 
districts (e.g. presence of historical buildings, districts 
with a high level of fuel poverty, type of occupancy i.e. 
owner-occupiers vs. tenants); 

TABLE I. FIRST DISTRICT TYPES IDENTIFIED IN BOLZANO



 

 

Fig. 3: Average energy demand for heating 
 

• The available budget and available public incentives to 
support the refurbishments; 

• The city long-term energy targets. 

The approach presented here is a first step to address, in a 
quantitative way, the two first points and to support methods 
that are usually qualitative. Emphasis has been put on 
visualization to facilitate the decision-making process. 
Collecting all the data required for the simulations also 
promoted a collective approach, since requiring inputs and 
knowledge from various experts located in several technical 
departments, such as city planning, infrastructure 
management, housing policy.  

As the objective was to quickly test the feasibility of an 
approach based on the concept of “District templates”, several 
simplifications have been done to speed up the analysis, which 
results in a rather “simplistic” study: 

• The impact of local energy generation by district 
heating and photovoltaic panels has not been taken into 
account; 

• Only the heat demand has been simulated, and not the 
other energy uses (e.g. domestic hot water, lighting, 
electrical appliances) which nevertheless account for a 
non-negligible part of the energy demand of a 
household; 

• The modelling of energy refurbishment only reflects 
the insulation of the envelope;  

• The economic aspect (e.g. required investment, 
profitability) has not been integrated yet.  

 

 

Fig. 4: Potential energy savings related to heat demand 

 The challenge is now to refine this approach, complete it 
with additional data where required, and extend it with more 
extensive simulations thanks to new functionalities, in order 
to demonstrate its robustness and interest for European mid-
sized cities. 

B. Next steps 

The study presented in this article confirms the interest of 
the “District template” approach. This first attempt must now 
be scaled up and replicated: 

1) Scaling up:  
Scaling includes geographic scaling up and scaling up 

in terms of functionalities: 

• The segmentation into districts and their simulation 
will be extended to the whole city of Bolzano (only 
50% of buildings have been covered so far); 

• Additional components that were not taken into 
account in this first version will be simulated (e.g. local 
generation by photovoltaic panels and district heating, 
energy consumption by other uses than heating);  

• New functionalities will be added to the CROCUS tool 
to strengthen the “District template” approach. 

2) Replication:  
The replicability of this approach will be tested by 

TECHNOFI with the Early Adopters Cities of 
SINFONIA: Borås (Sweden), La Rochelle (France), 
Rosenheim (Germany), Paphos (Cyprus) and Seville 
(Spain), starting with Borås and La Rochelle. 



With regard to the upgrade of CROCUS, the following 
functionalities are being integrated and will soon be 
implemented: 

• Economic calculations: a database of typical costs of 
building refurbishment measures and energy prices 
has been incorporated to the tool. It will enable the 
calculation of various economic indicators, such as: 
the Net Present Value, the Discounted Payback Time 
and the Internal Rate of Return, in order to characterize 
the profitability of the investment, for each district 
type. These economic indicators will complete the 
district template database with indications on the best 
refurbishment measures in terms of energy savings / 
cost efficiency. 

• Refurbishment plans: the way the district 
refurbishment measures should be prioritized and 
scheduled so as to achieve maximum savings in a cost 
efficient manner will be a key input for CROCUS. The 
user will be able to define different refurbishment 
plans, which consist in the successive refurbishments 
of the ‘priority’ districts, and assess their respective 
impacts in terms of energy savings, CO2 emissions and 
global cost 

These new functionalities imply an increased involvement 
of the city users in a collective way. Scenarios for the long-
term vision of the city (which will drive the available 
economic incentives and local energy strategy) and potential 
refurbishment plans must indeed be defined with all 
concerned experts within the city departments, which requires 
their buy-in and trust in the provided approach and tool. 

ACKNOWLEDGMENT 

The research leading to these results has received funding 
from the European Union’s Seventh Programme for research, 
technological development and demonstration under grant 
agreement No. 609019 within SINFONIA project. The 
European Union is not liable for any use that may be made of 
the information contained in this document, which is merely 
representing the authors view. Authors would like to thank the 
City of Bolzano and Alperia for the provision of the original 
datasets. Special thanks to Roberta Pernetti and Dagmar Exner 
for the subdivision of the building typology. 

 

REFERENCES 
[1] TABULA webtool: http://episcope.eu/building-typology/webtool/  

[2] CITIES AND ENERGY: Urban Morphology and Heat Energy 
Demand, Final Report. The London School of Economics and Political 
Science and EIFER. 2014 

[3] Morello E., Gori V., Balocco C., Ratti C., 2009, "Sustainable urban 
block design through passive architecture: A tool that uses urban 
geometry optimization to compute energy savings", Proceedings of the 
26nd International Conference on Passive and Low Energy 
Architecture , Quebec City, Canada, pp. 146-151 

 

 

[4] E. Troglio, T. Haas, T. Martschenko & S. Pagluila, 2012, “The energy 
transect; including sustainability issues in urban morphology analyses” 
WIT Transactions on Ecology and The Environment, Vol 165 

[5] Maïzia, M., Sèze, C., Berge, S., Teller, J., Reiter, S., Ménard, R., 
Energy requirements of characteristic urban blocks, Proc. of CISBAT 
2009 - Renewables in a changing climate - From Nano to urban scale 

[6] Energy demand assessment of European urban structures based on a 
multi-scale approach. European Institute For Energy Research 
(EIFER), Karlsruhe, Germany, Florian Rapp, Christian Keim, Pablo 
Viejo Garcia, Markus Peter, presented at the 45th ISOCARP Congress 
2009. 

[7] Ratti, C., Baker, N. & Steemers, K. 2005. Energy consumption and 
urban texture. Energy and Buildings, 37, 762-776. 

[8] Fredrik, L. 2007. Modelling the urban climate using a local 
governmental geo-database. 

[9] http://www.izuba.fr/  

[10] Riederer, P., Partenay, V., Perez, N., Nocito, C., Trigance, R. and 
Guiot, T. Development of a Simulation Platform for the Evaluation of 
District Energy System Performances. Fourteenth International IBPSA 
Conference, 2499-2506 

[11] Partenay, V, Riederer, P., Caccavelli, D. Energy Refurbishment of a 
Scientific & Technology Park using a District Simulation Platform: 
Case Study of Sophia-Antipolis. ClimaMed 2015 

[12] Perez, N; Riederer, P.; Inard, C. District Energy System Modeling and 
Simulation: How to Define the Appropriated Level of Detail. 
International Building Simulation 2015 

[13] https://github.com/sp-etx/friendlysam  

[14] D.Exner, V. D’Alonzo, G. Paoletti, R. Pascual, R. Pernetti. Building-
Stock Analysis for the Definition of Energy Renovation Scenarios at 
Urban Scale – Green Energy and Technology 2016 

[15] G. Paoletti - Analisi del patrimonio edilizio residenziale del Comune 
di Merano - Project Open Energy 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


