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Abstract 
 

The deliverable reports on the validation workshop organised by the Italian partners and carried out in Careggi 

as case study in the STREAMER project. 

The real case in Italy deals with retrofitting process. 

Multidisciplinary stakeholders, advisors and observers were involved to appreciate and react to the results obtained 

processing the case study during the research project. 

A detailed description of the technical work done during the last two years (outputs, as design models, performance 

simulations and assessment tools) introduces the minutes of the workshop and the feedback received (outcomes). 

Based on the feedback generated during the validation workshop, mostly focused on the possibilities and potential 

to apply the STREAMER tools in the Italian scenarios, the deliverable highlights the opportunity and the possible 

way for improving and enhancing tools and functionalities of the SACS© system – a database implemented by 

AOUC for accessing and managing information and data related to the all single spaces of the Careggi Hospital 

District – applying methodology and tools developed in STREAMER. 
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Publishable executive summary 

 

The Deliverable reports on the validation workshop organised by the Italian partners and carried out in Careggi 

on the 28th of November 2016 as a case study in the STREAMER project. 

The previous Deliverable (D7.5) described the aims and goals pursued by the Italian partners and the work done 

to achieve them: 

- the use of the STREAMER knowledge to guide the choice between retrofitting and demolition/rebuilding of the 

older building of the San Luca complex; the complex consists of three different buildings of different age, and 

one of them is taken as a use case for validating the research results; 

- the development of the SACS© system - according to the STREAMER results - to take into account energy, 

applied on a single building at first, then possibly extended to the entire district; 

- the optimisation of a better district-level planning and management of energy production. 

After the submission of the report, the technical work had to be kept on due to issues related to: 

- data entry and data exchange in the Dashboard; 

- current inability of the Early Design Configurator to handle a retrofitting process.   

Therefore this Deliverable contains a general description of the scientific work and achievements related to the 

“objects” (tools and procedure) to be validated during the meeting. 

 

The outputs validated during the workshop have been achieved according to the following process: 

- modeling with Archicad; 

- exporting IFC from Archicad; 

- importing and processing in Revit; 

- exporting gbXML from Revit; 

- energy simulation with Design Builder (Energy Plus); 

- processing of the IFC file with SimpleBim; 

- use of the Dashboard; 

- use of the enhanced SACS© system. 

  

Archicad model Design Builder energy simulation 

 

 

Dashboard STREAMER inside SACS© 
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The workshop was held on the 28th of November 2016 within the AOC premises. AOC organized the workshop 

and was supported by IAA and BEQ. Lecturers and chairmen were personnel and researchers from AOC, IAA and 

BEQ. The seminar was in Italian language.  

The themes were: 

- Presentation of the STREAMER project and the role of AOU Careggi: the perspective of the «STREAMER 

enhanced» BIM approach in the healthcare field. 

- Demonstration of new processes and new tools validated on the Careggi case study and development of the 

functionality of the SACS© system according to the STREAMER results: exchange of the knowledge between 

the Italian STREAMER partners and other Italian professionals and actors. 

Participants, belonging to companies/institutions operating in the field of health, architecture and engineering, were 

46 and their interest was positive and active. 

 

 

According to the DoW, both the Deliverables, D7.5 and the D7.6, shows that all the activities carried out within Task 

7.3 – Demonstration project in Italy, have been directly related to the RTD (WP1-WP6) and to the knowledge 

dissemination, valorisation and standardisation (WP8). The validation workshop has given the opportunity for 

knowledge dissemination and the validation output will be used as an input for the broader standardisation. 

  

Invitation Picture of the event 
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List of acronyms and abbreviations   
 

AHU Air Handling Unit 

AOC Azienda Ospedaliera Careggi (STREAMER acronym) 

AOUC Azienda Ospedaliero-Universitaria Careggi 

BEQ Becquerel Electric 

BIM Building Information Modeling 

CAD  Computer-Aided Design 

CityGML City Geography Markup Language  

CSV Comma Separated Value 

DEM Digital Elevation Model 

DoW Description Of Work 

DST Decision Support Tool 

DWG AutoCAD Drawing Database 

EDC Early Design Configurator 

EIFS Exterior Insulation and Finishing System 

gbXML green building eXtensible Markup Language  

GIS Geographic Information System 

HVAC Heating, Ventilation and Air Conditioning 

IAA Ipostudio Architetti 

IFC Industry Foundation Classes 

KIT Karlsruhe Institute of Technology 

LoD  Level of Detail 

MEP Mechanical, Electrical, Plumbing 

RTD Research and Technology Development 

SACS© System for the Analysis of Hospital Equipment 

SQL Structured Query Language 

 



 
 
 
 
 
 
 

 

 
D7.6 REAL CASE IN ITALY VALIDATION THROUGH PARTICIPATORY DESIGN SESSION – 3 March 2017  7  -  98  

STREAMER 

Definitions  

Building Information Model 

To be meant as the whole of the digital information relating to a given building. This wording especially applies to 

the digital information built and maintained at design time, but not only – it is relevant to the whole life cycle. 

 

CEN Tool 

Energy Simulation tool according the NEN52016. Is capable of using label information as input for simulation. 

Requires an IFC file to calculate the energy KPI. 

 

Dashboard 

It is a visual representation of the most important information required to reach one or more goals, consolidated 

and arranged in a single screen so that the information can be viewed all at once. Within the Streamer tool, the 

screens have a similar function. 

 

Early Design Configurator 

The Early Design Configurator, EDC for short, is an application developed by the Karlsruhe Institute of technology 

that iteratively generates possibly design layouts that conform to the program of requirements, building form and 

the design rules. The generated designs are then exported as IFC files for further evaluation in the STREAMER 

project. 

 

Eureka©  

It is a web-based search engine developed in ASP.NET that allows users to perform free-text queries on the data 

stored in the SACS© database, performing real-time reports. 

 

KPIs 

Key Performance Indicators.  

KPIs represent a set of measures focusing on those aspects of organisational performance that are the most critical 

for the current and future success of the organisation. KPIs quantify a performance category. In STREAMER, KPIs 

are selected taking into consideration the design solutions. 

 

PoR 

It is an ordered collection of data about an organization’s spatial needs and the performance required in respect of 

the site, building, rooms, parts of the building and facilities in the building and on the site [Voordt 2005]. 

 

SACS© 

It is an Italian acronym that means system for the analysis of the hospital spaces. 

It is a software that drives Autocad to manage and analyse digital plans of hospital buildings coded on specific 

layers. It maps Departments, destinations of use, healthcare technologies and environmental comforts, grouping 

the information by single room and homogeneous area. System outputs can be used by top-management as a 

decision-support aid to assess parameters to improve the hospital structure and organization. 



 
 
 
 
 
 
 

 

 
D7.6 REAL CASE IN ITALY VALIDATION THROUGH PARTICIPATORY DESIGN SESSION – 3 March 2017  8  -  98  

STREAMER 

Contents 
 

1. INTRODUCTION AND SCOPE 9 

2. OUTPUT FROM STREAMER ITALIAN CASE STUDY 10 

2.1 Background 10 

2.2 BIM modeling 13 

2.3 PoR enriched by the STREAMER labeling system 15 

2.4 Energy simulation and STREAMER tools 16 

2.4.1 Introduction 16 

2.4.2 Archicad model 18 

2.4.3 Exporting IFC from Archicad 18 

2.4.4 Importing and processing in Revit 19 

2.4.5 Exporting gbXML from Revit 19 

2.4.6 Exporting IFC form Revit 20 

2.4.7 Energy simulation with Design Builder (Energy Plus) 20 

2.4.8 Processing of the IFC file with SimpleBim 23 

2.4.9 Using the Dashboard 26 

2.5 SACS© System 28 

2.6 Conclusion 30 

3. OUTCOME OF THE ITALIAN WORKSHOP 31 

3.1 Background 31 

3.2 Workshop themes 31 

3.3 Targeted audience and actual attendees 31 

3.4 Workshop organisation / Agenda 35 

3.4.1 Date and location 35 

3.4.2 Agenda 35 

3.5 Minutes 36 

3.6 Feedback 36 

3.7 Conclusions 36 

4. REFERENCES 40 

APPENDIX 1 – SUMMARY OF DESIGN BUILDER ENERGY SIMULATIONS 41 

APPENDIX 2 – SAMPLE FILE FOR ADDING DATA ON THE BIM MODEL WITH SIMPLEBIM 42 

APPENDIX 3 – PPT PRESENTATION (1ST PART) 46 

APPENDIX 4 – PPT PRESENTATION (2ND PART) 68 

APPENDIX 5 – LIST OF ATTENDEES 91 

 



 
 
 
 
 
 
 

 

 
D7.6 REAL CASE IN ITALY VALIDATION THROUGH PARTICIPATORY DESIGN SESSION – 3 March 2017  9  -  98  

STREAMER 

1. Introduction and scope 

The Task 7.3 – this report and the previous one (D7.5) are its outcomes - is targeting a demonstration project in 

Careggi Academic Hospital in Florence (Italy) focusing on the optimisation of the district-level planning and 

management of energy production. 

A prototype Semantic BIM-GIS model - based on the (design and lifecycle) information from AOC for the purpose 

of case study - has been developed. 

STREAMER tools integrated into the SACS© informative system will facilitate and validate both the design 

decisions related to the energy related features and those ones related to the monitoring and management of the 

functional, technical and organizational information of the Careggi Healthcare District. 

The aims and goals of the Task are: 

- the use of the STREAMER knowledge to guide the choice between retrofitting and demolition/rebuilding of the 

older building of the San Luca complex; the complex consists of three different buildings of different age, and one 

of them - the San Luca Vecchio building - is taken as use case for validating the research results; 

- the development of the SACS© system - according to the STREAMER results - to take into account energy, 

applied on a single building at first, then possibly extended to the entire district; 

- the optimisation of a better district-level planning and management of energy production. 

This deliverable includes two main sections reporting respectively the output achieved working on the demonstration 

project and the results of the workshop carried out in Careggi on the 28th of November 2016. 

The first section (Chapter 2) reports the results achieved so far applying the STREAMER tools in the Careggi case 

study and testing procedures and protocols for the integration of the STREAMER tools into the SACS© system. 

The second section (Chapter 3 and Appendices) is focused on the results reached and the feedback generated 

during the validation workshop organized by the Italian partners and carried out in Careggi. 
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2. Output from STREAMER Italian case study 

2.1 Background 

The information contained in this paragraph has been extracted from D7.5 “Real case in Italy: Description and 

outlined design plan” (delivered on the 28th of February 2015).  

The technical work done after that delivery date is described in the remaining paragraphs of section 2.2 

onwards. 

 

Six months after the beginning of the STREAMER research, considering the planning of future interventions on the 

estate, the AOUC has chosen to use the oncology centre named “San Luca”, which consists of three buildings, as 

the case study for validating the research results (Fig. 1). 

The oldest of the three buildings, the San Luca Vecchio, has been built in the 1960’s and it is arranged according 

to a simple layout on three floors. The plan is characterized by a core and two opposite wings. This allows a proper 

distribution of functional areas within the building, and an easy implementation of the MEP systems, which trace 

the functional organization of spaces. The other two buildings, San Luca Nuovo and San Luca Volano, have been 

built in recent times (15 years ago the first one, and around 2012 the second one).  

Fig. 1 - San Luca complex aerial view today 

 

The STREAMER knowledge has been used to achieve the following objectives: 
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1. the enhancement of the SACS© (see paragraph 2.2) to take into account energy, applied on a single building 

at first, then possibly extended to other ones, 

2. the evaluation of the older building, relying on BIM (definition and planning of building intervention), 

3. the development of a better district-level planning and management of energy production. 

The work has been settled according to a four-step approach defined within the Florence technical session report 

of WP7, which lists the steps as here follows: 

Step 1: Identify buildings and use cases. 

Step 2: Identify and define the information for BIM necessary for the uses cases. 

Step 3: Choose the KPIs. 

Step 4: Map the STREAMER tools and third-party tools that will be used. 

Therefore, STREAMER becomes a strategic tool to make the choice between renovation or demolition/rebuilding 

of the San Luca Vecchio, based on energy efficiency criteria. To build up the tool, it was firstly necessary to generate 

BIM and GIS models of the entire health district, and then to model the three buildings that constitute the oncology 

centre, according to different Levels of Detail (LoD). Thanks to the availability of data and plans contained in the 

SACS© database, a first model was developed and delivered to the partners of KIT – Karlsruhe Institute of 

Technology. 

In order to get a LoD 1 block model of the complete health care district of the Careggi hospital in Florence, two 

different approaches were tested by KIT: 

1. creating a city model according the CityGML standard; 

2. creating a set of buildings according the IFC standard (Fig. 2). 

Due to the different processes especially while assigning the geometry to the building (manually or automatically) 

and due to the different target models, there were differences between the models. 

Fig. 2 - IfcBuilding and IFC BuildingStorey (KIT) 

 

The next stage focused on the preparation of the three-dimensional model with LoD2 of the three buildings that 

constitute the San Luca complex, to be used as the basis for the implementation of BIM.  

The AutoCAD Architecture 3D model of the three pilot buildings (containing the “architectural” layer and the 

“windows/doors” layer) was made and transferred into Archicad (Cigraph), the BIM software chosen to model the 

Careggi case study. 
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The BIM model contains the data obtained during the desk and field survey carried out on the chosen pilot site 

building regarding the MEP systems, building space and envelope (link to WP2), and on the layout (link to WP1). 

The survey was crucial as the information and data collected provide the basis for the development of the BIM-GIS 

model for the purpose of case study, practical validation and demonstration. 

All the data related to energy consumption, dimension, equipment, etc., of the three buildings were listed, the desk 

survey was done and the field survey took place only for missing data such as the type of windows, the type of 

lamps, etc. 

Each group of elements has been identified and all the different typologies of each element have been listed and 

described according to its characteristics. Therefore, a classification of these elements has been realized in order 

to define a coding system that could inform the space with relevant information for the STREAMER aim (the relevant 

information are attached to the spaces represented in the BIM). This work aimed to create a database of information 

that informs the BIM elements of the model with the codes defined within the table. Each code is assigned to each 

BIM element for providing useful data for the elaboration of future work such as an energy simulation.   

The description of the hospital state of the art is enhanced by the adopted Key Performance Indicators (KPIs): this 

is true both for the strict correlation between KPIs description and BIM approach and for the potential that an 

evaluation of KPIs supports:  

1. a better management of the facilities,  

2. the supply of an effective tool to assist the designers,  

3. the resulting benefits in terms of energy savings and emission abatement that can be achieved from a 

comprehension of KPIs. 

The fundamental – and agreed - KPIs are completed with others (deliverable D3.1). The choice of a wide range of 

KPIs shall be related to the awareness that an acute-care healthcare district is a complex system that always 

requires a multi-faceted/multi-discipline approach. It is true that from the energy point of view, there are many 

precise tools available for the designer/energy manager to allow a strict control in real time of the variables that 

depend on the energy balance of the same district.  

Finally, one of the main targets in the development of the demonstration case in Careggi District is the opportunity 

to improve, applying methodology and tools implemented in STREAMER, the SACS© system, including the 

assessment and management of energy efficiency and, potentially, some others management tools (for example a 

more effective management and control of the maintenance activities). 

With this aim, the on-going work concentrates on the implementation of the BIM model, currently referred to one of 

the three buildings of the San Luca Complex, that is based on the data, information and CAD files available in the 

SACS© database. 

During the implementation of the BIM model it has been analysed the possibility to develop its configuration (i.e. 

structure, classification and level of details of the BIM data) according to the possibility to increase and improve 

tools and functionalities of SACS©. 

Within the plan for the development of the Careggi District, several areas and compounds will be analysed – taking 

into account both functional and financial aspects – to define strategies and policies.  

It is expected that the knowledge and the tools implemented in STREAMER will also be used in the interventions 

to develop the San Luca Complex, for guiding the choice between retrofitting and demolition/rebuilding of the older 

building and to assess its suitability for the next destination considering the energy efficiency and the lay-out 

functionality. 
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For the other two buildings included in the case study (and later for the whole district), the aim is to enhance 

functionalities of SACS© including into its tool box data and procedures for assessing, validating and managing the 

energy efficiency during the planning and design stage. 

2.2 BIM modeling 

The modeling of the BIM and GIS of the Careggi case study was defined and made according to the needs of the 

research project and to the available data contained in the management system in use.  

The healthcare district, indeed, is equipped with SACS© (an Italian acronym that means system for the analysis of 

the hospital spaces) together with a web-application called Eureka© which is a search engine for people and 

structures inside the hospital. 

Eureka© is a web-based search engine developed in ASP.NET that allows users to perform free-text queries on 

the data stored in the SACS© database, performing real-time reports. 

SACS© is a software that drives Autocad to manage and analyse digital plans of hospital buildings coded on specific 

layers. It maps Departments, destinations of use, healthcare technologies and environmental comforts, grouping 

the information by single room and homogeneous area. System outputs can be used by top-management as a 

decision-support aid to assess parameters to improve the hospital structure and organization. 

The SACS© Microsoft SQL Server database includes different types of structured data, both structural and 

organizational. For each of the about 15.000 rooms of the 52 buildings of the hospital there is a detailed mapping 

of the surface, the volume, the electrical and air-treatment plants, etc. as well as the Department, the Activity Area 

(groups of physical spaces that share a healthcare activity) and the Operative Units (units that join together 

healthcare staff in relation to their medical activity) that make use of it. 

SACS© has been the reference for defining the BIM of the case study and three different types of software were 

used - GIS, DEM and BIM - according to the different scale for the district and its buildings to be represented (fig. 

3). 

Fig. 3 - GIS modeling 

 

Information contained in SACS© has been matched to the 3Dzone of the model: elements as medical equipment, 

HVAC terminals, etc. have been included in the model as data rather than single 3Dmodel objects. 
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The enriched and geo-referenced bi-dimensional SACS© files (dwg format) of each building of the district has been 

the base for building up the tri-dimensional model. The GIS and CityGML modeling has been useful for taking into 

account the orientation of the buildings and the types of networks of the district. 

The San Luca Vecchio BIM model has been made using the software Archicad (Cigraph); it has been deepest 

detailed – for example libraries with all kind of walls and windows have been expressly made (fig. 4 and 5) – and, 

later, it has been simplified due to importing/exporting issues (fig. 6). 

 

Fig. 4 – San Luca Vecchio first Archicad BIM model 

Fig. 5 – San Luca Vecchio first Archicad BIM model 
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Fig. 6 – San Luca Vecchio simplified Archicad BIM model imported in Simergy Pro 

2.3 PoR enriched by the STREAMER labeling system 

The compatibility of the SACS© system with the STREAMER tools has been achieved matching the relevant 

classifications with clear correspondence. 284 types of room (named as “classi”) contained in SACS© have been 

paired to the 89 ones (named as “Room Type”) defined in the STREAMER vocabulary: thus the STREAMER 

standard label values (7 labels for each Room Type) are now describing the 15.000 rooms of the whole Careggi 

District (fig. 7). 

Fig. 7 – Combination between SACS©® and STREAMER vocabularies 

Then, a desk and field survey has been done to identify the seven existing label values of each room inside the San 

Luca Vecchio building.  Both the default and the existing label values have been included in the BIM. 

The survey pointed out the level of compatibility between the use and the characteristics of the rooms: the presence 

and the level of discrepancies have been considered during the definition of the refurbishment Programme of 

Requirements for satisfying the change of needs and the functional reorganization of the existing building. 
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The “concept design” defines the re-arrangement of the first floor (fig. 8), currently used as standard wards: a new 

layout is expected to host the following activities: 

- Oncological Day Hospital (Haematology) 

- Consultation and examination rooms for haematology and bone marrow transplantation 

In addition to the change of lay-out, the refurbishment works include the retrofitting of facades and MEP systems 

for an improvement of the energy efficiency and the reduction of energy consumption. Facades will be retrofitted 

with an Exterior Insulation and Finishing System (EIFS) and the installation of new windows. Works on the MEP 

systems will include the installation of: 

- heat pumps to replace the existing split system (including the complete removal of the old heat systems); 

- an energy efficient lighting system. 

The new PoR (fig. 8) and the expected label values have been included in the BIM (see D4.2 and D1.4 for further 

information related to the scenario and the approach of the case study).  

Fig. 8 – The new layout of the first floor of San Luca Vecchio building 

2.4 Energy simulation and STREAMER tools 

2.4.1 Introduction 

The following software have been used and tested during the second and the last period of the research project; 

the long-lasting trial allowed to discard those ones ineffective or negative for the case study (fig. 9). 

a. BIM modeling 

1. Archicad (importing *.dwg Autocad file format from SACS©) 

b. Exporting - and processing - the output file 

1. Revit (importing IFC and exporting IFC+gbXML for the energy simulation) with Archicad Connection 

Plugin 

2. SimpleBim – Datacubist (importing IFC and exporting IFC validated and enriched with additional 

data) 

3. Solibri model Viewer – Optimizer (tool suited to reduce the IFC file dimension, required for the 

proper importation inside the Dashboard)  

c. Energy simulation 

1. Design Builder (Energy Plus) – software selected for the case study 

2. Simergy – software tested - but not used - on the case study  
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3. Ida Ice – software tested - but not used - on the case study 

4. CEN tool – TNO’s software (still being processed and tested on the Careggi case study) aimed to 

be included inside the Dashboard 

d. STREAMER tools 

1. PoR 

2. Dashboard (Decision Support Tool) – DEMO 

Fig. 9 – Process related to the exportation, energy simulation and KPIs addition for the case study 

 

From a technical point of view, the Early Design Configurator could not be used for the Italian case study, because 

of its nature of retrofitting intervention. The EDC cannot import IFC files and existing constraints (stairs, lifts, bearing 

walls, etc.) cannot be settled.  

The starting point was not a simplified and standard model made by the EDC but a manually detailed model. 

So, the goal of the case study turned into the merging of traditional tools with STREAMER innovative tools, EDC 

excluded. 

The Dashboard, as part of the Decision Support Tools, has been designed to be able to import IFC files generated 

by the EDC. Those files currently comply with the IFC 2x3 standard, but with additional custom properties. 

In order to carry on the work on the case study, a “bridge” software has been used to: 

- verify the IFC exported from the BIM software (entirety of data), 

- add automatically set of properties and properties to the IFC file in order to make it similar to the EDC exported 

file (see paragraph 2.4.7). 
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2.4.2 Archicad model 

The first model of San Luca Vecchio has been made with Archicad. The resulting IFC were too different (more 

detailed) compared to the output of the Early Design Configurator therefore the model has been simplified. The 

easing process regards (fig. 10), for example: 

- the use of simple frame for walls and floors (without layers); 

- the division of the walls between outside and inside; 

- the replacement of the windows and doors - manually made - with standard ones including the current features. 

Fig. 10 - Distinction of the walls between outside and inside 

2.4.3 Exporting IFC from Archicad 

The settings shown in figure 11 have been used for the correct exportation of the IFC file. 

Fig. 11 – Options related to the geometry exchange 
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2.4.4 Importing and processing in Revit  

Revit, instead of Archicad, has been the software used for the case study to: 

- exporting an IFC file containing the exact space boundaries (feature suitable for almost the energy 

simulation software using IFC file format as input); 

- properly exporting the model made with gbXML analytical spaces (feature required by Design Builder: 

energy simulation software chosen for the case study). 

The model has been imported from Archicad to Revit via the Connection plugin (fig. 12) to preserve the IFC 

structure. 

Fig. 12 - Improved IFC Import - Archicad Connection 

2.4.5 Exporting gbXML from Revit  

For being processed by Design Builder, the file exported in gbXML format from Revit (application unavailable in 

Archicad) has required the calculation of the analytical surfaces: that is the “collapse” of the layers of the materials 

in a single surface, usually corresponding with the center of the component itself. The physical characteristics and 

the performance of the component have been assigned to this theoretical surface via the energy simulation tool 

(fig. 13). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 13 - Exporting gbXML from Revit: in evidence the difference with the calculation of the analytical surfaces 
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2.4.6 Exporting IFC form Revit 

Revit has also been used for exporting IFC with exact space boundaries to be processed by energy simulation tools 

as Simergy (fig. 14). Lots of tries has been made with Simergy but no certain results have been achieved due to its 

beta version and to the complexity of the model. The test related to the use of the only IFC file format for the entire 

process (using the CEN tool of TNO) is still in progress. 

Fig. 14 – IFC Exporting window from Revit 

2.4.7 Energy simulation with Design Builder (Energy Plus)  

The energy simulation of an existing building is challenging due to interchange problems between BIM modeling 

software and energy simulation software. 

In this case study, three applications have been tested to find the one mainly compatible with the process 

requirements: 

1. Simergy (Digital Alchemy) – (with Energy Plus simulation engine, the most common and accurate 

simulation engine). It has been developed to perform IFC format; the commercial version has been recently 

put on sale. It has been used to import simple models (it allows also the importing of space property-set, as 

energy simulation set point) but more complex models are uncontrollable especially regarding the boundaries 

of the rooms. It has been abandoned because of the outcome full of errors.  

2. IDA ICE 

This software does not have the Energy Plus simulation engine. It has been tested to evaluate its capacity of 

importing the IFC file format: the result was lacking because only the geometry is imported. 

3. DESIGN BUILDER – (with Energy Plus simulation engine) 

It is designed to be compatible with gbXML format, nor the IFC format. However, it is the only software able to 

manage properly the input from the BIM (BIM made with the only software - Revit - dealing with gbXML format). 

The gbXML format allows the correct and detailed energy simulation of a detailed model.  

Therefore, the energy simulation has been done with Design Builder notwithstanding the importing issues. The 

exporting of the results has been made through .xls (or .csv) worksheet and, later, it has been associated to the 

IFC file with the Simple BIM software (see paragraph 2.4.8). Models regarding the occupancy, the use, the set point 

of temperature and the MEP systems (existing and based on the label values) have been made to ease the energy 

simulation (fig. 15 and 16).  
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The setting of requirements, occupancy and use related to each single zone have been combined and manually 

assigned to the San Luca Vecchio model based on the Bouwcollege Layers (Office, Hotel, Hot Floor, and Industry): 

this lack of automatic procedure is the biggest weakness of the chosen simulation process. 

 
Fig. 15 – Importing the San Luca Vecchio model inside Design Builder.  

The model contains the SACS© name and code of the rooms. The model is imported floor by floor. 

 

Fig. 16 – Building the models for occupancy, use and set point of temperature  

 

One model with HVAC system with AHU (Air Handling Unit) and another model with radiators (heating system) and 

split (air conditioning) have been made in order to abridge the typology of existing MEP system. 
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Materials and components included in the model are those listed in Deliverable 7.5 and have been adjusted 

according to the planned retrofitting scenarios (fig. 17). 

Fig. 17 – Example of model used for linking materials in Design Builder 

 

The energy simulations aiming to validate the STREAMER process in the Italian case study have been done 

according to the following scenarios: 

0. State of the art 

0.1 State of the art with label values in each room 

1. Changes on layout of the first floor 

2. Changes on envelope 

3. Changes on MEP system 

4. Changes on layout of the first floor, envelope and MEP system 

5. Changes on layout of the first floor and envelope 

6. Changes on layout of the first floor and MEP system 

7. Changes on envelope and MEP system 

Design Builder provides also the calculation of two parameters processed by the Dashboard: 

- the annual carbon emission (kWh/m2/year); 

- the thermal comfort (annual hours of deviations from comfort air temperature set point). 

This data (see Appendix 1) has been included with SimpleBim or directly in the Dashboard. 
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2.4.8 Processing of the IFC file with SimpleBim 

SimpleBim is software used to check the presence of information inside an IFC file. Meanwhile, it allows the 

enrichment of the IFC file with further data set: directly on the file by a graphical interface or applying models starting 

from an Excel file. In the process, the use of SimpleBim has been crucial due to various key functions: 

1.  

Control and check of the exported file, both from Revit and Archicad. There are many useless property sets, 

automatically exported, that make the file harder to be managed. This has been avoided using an Excel file (fig. 18) 

listing the following rules: 

- Model view: it allows objects or properties to be included or excluded. 

- Validation: it allows objects or properties to be set up (completeness test) and properties rules to be included 

(for example, the rule “the value must be > 0” can be related to the property set “Space”-“Area”). 

Fig. 18 – Excel file for SimpleBim validation 

 

The worksheet has been then applied to the exported IFC file by using SimpleBim (fig. 19). 
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Fig. 19 – Validation rules applied to the San Luca Vecchio model 

2. 

Compatibility with the EDC output and link with PoR (labels added automatically). The software allows also 

the values to be changed/added in order to obtain an IFC file equal to the one exported from EDC. 

The combined use of Excel worksheets and SimpleBim lets the label values to be automatically associated 

to every single room (fig. 20 and 21; see Appendix 2). 

Fig. 20 - Sample of worksheet for adding properties 
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Object Or Group [+] Space       

Property Name or 
Key 

Space 
Number 

Room 
Type 

FunctionalArea 
Type 

Amount 
 

Bouwcollege 
Layer 

Hygienic 
Class 

Access 
Security 

Operator 
Match = 
equals 

Set Set Set Set Set Set 

 
16_A_001 ConferenceRoom ConferenceRoom 1 O H2 A2 

 
16_A_001a Corridor Corridor 1 H H1 A1 

 
16_A_001b Toilet Toilet 1 I H4 A2 

 
16_A_001c ToiletDisabledPeople ToiletDisabledPeople 1 I H4 A2 

Fig. 21 - Sample of worksheet for adding properties (room type and labels) 

3. 

Adding numerical values related to the labels. 

The file resulting afterward the second step is a file including the geometry, the materials and the rooms drawn by 

Archicad but enriched with labels. The flexibility of the software has given the further opportunity of including 

numerical values correlated to labels: a second worksheet containing temperature set points, ventilations, 

occupancy, etc. has been imported in the model (fig. 22 and 23). 

The IFC file obtained by this process can be easily imported in other energy simulation tools (Simergy or CEN). 

 

Object Or Group 
[+] 

Space     

Property Name or 
Key 

Comfort 
class 

Space 
Temperature 
Min 

Space 
Temperature 
Max 

LightingRequirement 
Mechanical 
VentilationRate 

Operator 
Match = 
equals 

Set Set Set Set 

  CT1 <no value> <no value> NOTDEFINED <no value> 

 CT2 <no value> <no value> DIRECT DAYLIGHT <no value> 

 CT3 20 <no value> DIRECT DAYLIGHT 10 

 CT4 20 24 DIRECT DAYLIGHT 10 

 CT5 20 24 DIRECT DAYLIGHT 10 

 CT6 18 24 NOTDEFINED 18 

 CT7 18 24 NOTDEFINED 60 

 CT8 <no value> <no value> NOTDEFINED <no value> 

Fig. 22 - Sample of worksheet for numerical values (temperature set points, etc.) 

 

Object Or Group 
[+] 

Space  
   

Property Name or 
Key 

User 
Profile 

OccupancyTimePerDay 
  

Operator 
Match = 
equals 

Set 
  

  U1 10   

 U2 12   

 U3 10   

 U4 24   

Fig. 23 - Sample of worksheet for numerical values (occupancy) 
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2.4.9 Using the Dashboard  

The final step of the process has been the comparison among the solutions analysed with the Dashboard. 

The Dashboard can upload IFC format models (currently belonging only to the STREAMER standard) and 

supplementary information (energy consumption values or further KPIs) aiming to a better assessment. 

As previously listed, the solutions/scenarios considered for the San Luca Vecchio have been: 

0. State of the art 

0.1 State of the art with label values in each room 

1. Changes on layout of the first floor 

2. Changes on envelope 

3. Changes on MEP system 

4. Changes on layout of the first floor, envelope and MEP system 

5. Changes on layout of the first floor and envelope 

6. Changes on layout of the first floor and MEP system 

7. Changes on envelope and MEP system 

The set of KPIs chosen for evaluating the solutions has been: 

a. Thermal Comfort (data obtained by the energy simulation) - Quality 

b. Energy consumption (data obtained by the energy simulation) 

c. Carbon emission (data obtained by the energy simulation)  

d. Life Cycle Cost (data obtained with an internal tool of the Dashboard that correlates the cost to the surface 

and the labels of every single room. Currently the costs are referred to the Dutch Legislation but the 

improvement of the reference values concerning other European Countries is expected) (fig. 24 and 25). 

 
Fig. 24 - Initial screen of the Dashboard 

1. Identification of the case study 
2. Scenarios analysed 

3. KPIs used for the comparison 
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Fig. 25 - LCC calculation of the Dashboard 

A rating scale has been given to each parameter. The analysis based on these KPIs can be visualized as well as 

related graphics (fig. 26).   

 
Fig. 26 - Graphical comparison among scenarios 
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2.5 SACS© System 

The improvements done - and to be further increased – on the SACS© system concern the extension of its 

functionalities of including the assessment and management of energy efficiency and, potentially, some others 

management tools (for example a more effective management and control of the maintenance activities). 

With this aim the work done so far has been focussed on the implementation of the BIM model, currently referred 

to one of the three buildings of the San Luca Complex, that is based on the data, information and CAD files available 

in the SACS© database. 

During the implementation of the BIM model it has been analysed the possibility to develop its configuration (i.e. 

structure, classification and level of details of the BIM data) according to the opportunity to increase and improve 

tools and functionalities of SACS©. 

This work required - and it will require in the next months - the implementation of specific interfaces for the 

interoperability between the software and many of the tools currently used in SACS©, those ones developed in 

STREAMER and other specific existing software for energy simulation. Some of the existing features in SACS© 

could be exploited by using existing data (e.g. area, volume, height) for automated calculations in third party energy 

efficiency algorithms and software. These data are available for each and every room in the whole hospital (Fig. 

27). 

Fig. 27 - Screenshot of room details in SACS© 

 

 

A dedicated Streamer section is visible in figures 28 and 29. It includes a navigable 3D BIM model of the whole 

building floor, as well as all the data pertinent to the Streamer classification.  
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Fig. 28 - Streamer dedicated section in SACS©  

 

Fig. 29 - 3D Navigable BIM model  

 

All the voices listed in the abovementioned Streamer section can be clicked in order to get access to the deepest 

detail levels, mastering information about energy class, Bouwcollege layer class, hygienic class, access security 

class, user profile class, equipment class, etc. (see Fig. 30). 
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Fig. 30 - Details about Streamer classification and description of the rationale, for each room. 

 

All such data may be conveniently pooled, in order to produce very complex and complete analyses including 

graphs, stats and numerical reports. The Eureka© search engine (included in SACS©) should also, advantageously, 

be made able to access all the Streamer data to perform complex queries like “show all the hospital rooms having 

Layer Class H and with a power usage higher than 0.002 kW/m2”. Such a capability, properly provided with machine 

learning techniques, could be a tremendous added value at every stage of planning and management. 

It is expected that the results achieved will be tested in the project for the refurbishment and retrofitting of the San 

Luca Complex using the extended version of SACS© for assessing, validating and managing the energy efficiency 

during the planning and design stage. 

2.6 Conclusion 

The outcomes of the strong, sometime frustrating, research activity just described are effective and promising. The 

last months of the research will be used to enhance the performance of the Dashboard in retrofitting cases, 

especially the working link with the CEN tool, and to implement the STREAMER tools into the SACS© Systems. 
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3. Outcome of the Italian workshop 

3.1 Background 

Due to organization and availability issues, the pre-workshop scheduled for November was cancelled. The goal of 

the pre-workshop was the planning of the two workshops to be held during the 2016. The planning was done 

informally among the Italian partners. 

AOC also decided to match the two workshops in only one to be held in November the 28th: on March the 

demonstration could be only partial and the feedback to be achieved could be more productive and focused if 

related to final results. Moreover, due to the complicated procedure peculiar of a Public Body as AOC, it was 

preferable to organize one complete (technical and application) workshop instead of two. 

However, on the 15th of March 2016, Luca Marzi, Sergio Leone and Thorsten Lang were carrying out a four-hour 

professional training course on BIM made for internal employees (technical managers and personnel).  Two hours 

was spent to show the STREAMER research and the Italian case study. The feedback from the participants has 

been very useful for the work that was done during the following months. 

3.2 Workshop themes 

Presentation of the STREAMER project and the role of AOU Careggi: the perspective of the «STREAMER 

enhanced» BIM approach in the healthcare field. 

Demonstration of new processes and new tools validated on the Careggi case study and development of the 

functionality of the SACS© system according to the STREAMER results: exchange of the knowledge between the 

Italian STREAMER partners and other Italian professionals and actors. 

3.3 Targeted audience and actual attendees 

Written invitations (fig. 31) were individually e-mailed to 85 persons (professionals, technicians, managers, etc.) 

members of 28 companies/institutions operating in the field of health, architecture and engineering. 

46 of them participated to the workshop, as listed in table 1 (the names of the researchers directly involved in the 

project have been highlighted in bold). The signed list of the attendances is reported in Appendix 5. 
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Fig. 31 - Invitation 

Table 1 

GUEST LIST 

STREAMER Italian partners 

AOUC Careggi (Academic Hospital) 

 Arch. Filippo Terzaghi 

 Eng. Andrea Giuntini 

 Arch. Giano Ardinghi 

 Eng. Andrea Belardinelli 

 Eng. Maria Giuliana Bonaviri 

 Arch. Antonella Gesualdi 

 Mr. Massimo Mocali 

 Eng. Daniele Novelli 

 Arch. Massimo Novelli 

 Arch. Giuseppe Petti 

 Eng. Agnese Pieracci 

 Eng. Francesco Tinti 

University of Florence (Third part) 

 PhD. Beatrice Turillazzi 

 PhD. Luca Marzi 

 PhD. Ernesto Iadanza 

 Prof. Roberto Bologna 
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GUEST LIST 

 Eng. Alessio Luschi 

 Arch. Francesco Napolitano 

 Arch. Daniele Donatini 

 Arch. Leone Pierangioli 

Ipostudio architetti 

 Prof. Roberto Di Giulio 

 Prof. Carlo Terpolilli 

 Arch. Lucia Celle 

 PhD Luca Belatti 

 Arch. Panfilo Cionci 

 Arch. Ilaria Brogi 

 Arch. Agnese Cacciamani 

 Arch. Thorsten Lang 

 Arch. Sergio Leone 

 Arch. Barbara Vanni 

 Arch. Elisabetta Zanasi Gabrielli 

 PhD Mariagiulia Bennicelli Pasqualis 

 PhD Luigi Vessella 

Becquerel Electric 

 Prof. Giacomo Bizzarri 

 Arch. Stefania Pitzianti 

PUBLIC HEALTHCARE SERVICES 

Tuscany Regional Healthcare Service 

 Mr. Luca Radicati 

AO Siena (Hospital) 

 Arch. Silvio Marsicano 

AO Pisa 

 Eng. Rinaldo Giambastiani 

AOU Meyer (Pediatric Academic Hospital) 

 Eng. Giovanni Grazi 

USL Centro (Mid-Tuscany Healthcare service) 

 Eng. Niccolò Bellandi 

 Eng. Manuele Dell’Olmo 

 Eng. Luca Meucci 

 Eng. Andrea Rossi 

USL SudEst (South-East Tuscany Healthcare service) 

 Eng. Gilberto Cristofoletti 

 Eng. Daniele Giorni 

 Arch. Alessandro Lenzi 

 Arch. Sabrina Palleggi 

 Eng. Giuliano Stecchi 

USL NordOvest (North-West Tuscany Healthcare service) 

 

Eng. Stefano Maestrelli 
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GUEST LIST 

CONTRACTORS 

GESIN (Facility Management Services) 

 Mr. Alessio Fabbri 

 Mr. Enrico Buracchi 

SENECA (Energy distribution) 

 Dott. Massimiliano Magherini 

 Eng. Carlo Mattarocci 

 Eng. Roberto Sodini 

CET (Energy distribution) 

 Eng. Luca Perni 

INSO (Construction Company) 

 Arch. Raffaele Di Marco 

 Eng. Fabrizio Pucciarelli 

CMB Carpi (Construction Company) 

 Eng. Giovanni Gallo 

 Arch. Ruben Saetti 

ARCHITECTS, ENGINEERS AND ADVISORS 

Florence Board of Architects 

 Arch. Mario Perini 

CSPE Firenze 

 Prof. Romano Del Nord 

 Prof. Paolo Felli 

 Arch. David Matteoli 

Binini partners Reggio Emilia 

 Arch. Tiziano Binini 

Studio Altieri Thiene 

 Arch. Alberto Altieri 

MoMa studio Firenze 

 Arch. Massimo Moglia 

Consilium ingegneria Firenze 

 Eng. Paolo Pietro Bresci 

 Eng. Leopoldo D’Inzeo 

AeI progetti Firenze 

 Eng. Niccolò De Robertis 

Politecnica Ingegneria Modena 

 Eng. Barbara Frascari 

 Arch. Claudia Romero 

SOFTWARE HOUSES 

Modula Informatica (Autodesk) 

 Mr. Antonio Miele 

EXPERTS 

SIAIS (Italian Society for Healthcare Engineering and Architecture) 

 Eng. Daniela Pedrini 

TESIS Systems and Technologies for Healthcare and Social Facilities 

 PhD Maria Grazia Giardinelli 
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GUEST LIST 

 PhD Valentina Santi 

STUDENTS 

Department of Architecture of the University of Florence 

 Mrs Paola Baldassari 

 Mr. Mirco Castellani 

 Mrs. Flaminia D’Aria 

 Mr. Niccolò Giannini 

 Mrs. Natasha Giardino 

 Mr. Franco Lombardi Romero 

 Mrs. Eleonora Macconi 

 Mrs. Ilaria Marchione 

 Mr. Nicola Materazzi 

 Mrs. Carolina Nassi 

 Mr. Marco Sabatino 

3.4 Workshop organisation / Agenda  

AOC organized the workshop and was supported by IAA and BEQ. Lecturers and chairmen were personnel and 

researchers from AOC, IAA and BEQ. The seminar was in Italian language.  

3.4.1 Date and location 

Monday 28th of November 2016 

09:00-12:30 

Room 8  

NIC Nuovo Ingresso Careggi 

Largo Brambilla 3 Firenze 

3.4.2 Agenda 

 
 
WELCOME 

        

F. Terzaghi 10’ 09:20 09:30 

          

PRESENTATION OF THE STREAMER PROJECT         

Aims | Consortium | Description of Work Packages R. Di Giulio 10’ 

09:30 10:35 

STRATEGIES OF ENERGY EFFICIENCY IN THE HEALTHCARE DISTRICTS    

Energy efficiency in the Healthcare Districts G. Bizzarri 15’ 

RESULTS OF THE STREAMER PROJECT     

Labeling system | PoR | EDC | KPIs |  Dashboard R. Di Giulio 30’ 

ROLE OF CAREGGI IN THE RESEARCH PROJECT     

Role | Energy policy | Chosen case study and SACS© system R. Di Giulio 10’ 

          

Coffee Break   15’ 10:35 10:50 
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PRESENTATION AND DEMONSTRATION OF THE ITALIAN CASE STUDY         

BIM-GIS Modelling of the District and the San Luca Buildings | PoR L. Marzi 15’ 

10:50 12:00 
Procedures of importation of the model T. Lang 10’ 

Energy simulation and use of the Dashboard S. Pitzianti 25’ 

SACS© system enhanced with STREAMER E. Iadanza 20’ 

          

DISCUSSION AND CONCLUSION         

F. Terzaghi, R. Di Giulio and G. Bizzarri 30’ 12:00 12:30 

3.5 Minutes 

The agenda of the meeting was carefully followed in contents and timing. During the first part (see Appendix 3 and 

figures from 32 to 34), after the welcome of Filippo Terzaghi and the Head of the Hospital staff, Andrea Belardinelli, 

the Italian partners presented an overview of the STREAMER research project - its consortium, aim, description of 

work and results achieved so far - together with a short communication about the strategies of energy efficiency in 

the healthcare field. The role of Careggi inside the project and the case study were shortly shown to introduce the 

subject of the second part after the coffee break. 

During the second part of the meeting (see Appendix 4 and figures from 35 to 38), the Italian partners described 

the technical work done on the case study, more thoroughly regarding the use of the Dashboard (shown via video) 

and the SACS© system enhanced with STREAMER (shown via live demonstration). Even if the workshop was not 

interactive as the Dutch one - it has been traditional with some time for the audience questions - the attendees were 

very interested and receptive. Finally, AOC “twittered” the event on its Twitter social profile @AOU Careggi (figures 

from 40 to 44). 

3.6 Feedback 

The time for the questions of the attendees was short but they were fitting and productive for the work still to be 

performed during the last months of the research project; the following are the main issues that the questions and 

remarks have been related to: 

- the way the STREAMER tools will be managing dynamic input (changing requirements, etc.); 

- the way the STREAMER standard (vocabulary, labelling system, etc.) will be able to be valid, effective, among 

the different European Countries; 

- the possibility of extending the compatibility of the STREMER tools with the mostly used energy calculation 

software; 

- the way the STREAMER tools and procedures would be applied in the advanced and detailed design stages. 

Special interest was shown by the Manager of the Tuscany Regional Healthcare Service, which is the person in 

charge for the coordination and management of the entire Regional Healthcare real estate. The Italian partners are 

in contact with him to involve the Service as part of the national Implementers Community. 

3.7 Conclusions 

The workshop organised as part of the Italian demonstration case confirmed the interest regarding the STREAMER 

project and its methodology for professionals. 
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The opportunity to improve and enhance the SACS© system applying methodology and tools implemented in 

STREAMER, has been particularly emphasized during the discussion had after the presentations. 

Considering the interest of the AOC board to investigate in this direction, the next actions implemented on the 

demonstration project will be focused on the compatibility and interoperability of the SACS© and the STREAMER 

tools. In particular, the possibility to transfer information and advices provided by the dashboard about energy 

efficiency and costs into the SACS© system will be analyzed. 

According to the interest shown by the attendees and based on the achievement of further results, Italian partners 

will be evaluating the opportunity to hold another workshop at the end of the research. 
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Fig. 32 to 39 – Pictures of the event  
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Fig. 40 to 44 - Twitter screenshots related to the event 
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APPENDIX 1 – Summary of Design Builder energy 
simulations 
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APPENDIX 2 – Sample file for adding data on the 
BIM model with SimpleBIM 
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APPENDIX 3 – PPT presentation (1st part) 
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APPENDIX 4 – PPT presentation (2nd part) 
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APPENDIX 5 – List of attendees 
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