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

The previous Deliverable (D7.5) described the aims and goals pursued by the ltalian 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 Reuvit;

- energy simulation with Design Builder (Energy Plus);

- processing of the IFC file with SimpleBim;

- use of the Dashboard;

- use of the enhanced SACS® system.
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The workshop was held on the 28" 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.
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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.
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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

Ccsv 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

1AA 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
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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 SACSO 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].

SACSO

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.
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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 (ltaly) 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 28™ 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).

R

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

SACSO 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. abetter 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 KPlIs.

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

SACSO 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.

SACSO 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.

SACSO 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).
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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).
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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).
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Fig. 7 — Combination between SACSO® 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).

1 Toilet, AnteRooom 10 GroupRoom
H 2 Corridor, Lift, Stairs 11 Office (Accettazione/Accoglienza)
@ 3 TreatmentRoom, ConsultationExaminationRoom
4 StoreRoom
5 PatientRoomDH
[ 6 TechnicalRoom
B 7 ChangingRoomPersonnel
8 Laboratory

12 ConferenceRoom
13 NursingStation, Kitchenette

O
)
B 15 Office (Studi Medici)
|
]

16 Office (Ufficio)
17 WaitingRoom

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

2.4 Energy simulation and STREAMER tools

24.1 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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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

ARCHICAD SIMPLEBIM DST DASHBOARD
BIM modeling e Testing the entirety of data in Analysis of the design solutions:
SACS classification of the rooms the IFC file 0. State of the art: use
¢ Automatically adding the set 0. State of the art: label values
| of labels to each room ; 8 gnanges on Iayoult
. ; e Adding numerical values of - anges on envelope
I grometrie Jupdsl |abe|sg 3. Changes on MEP system
1 4. Changes on layout, envelope
and MEP system
REVIT 5. Changes on layout and
Exporting IFC with 2 level exact f— IFC —»] — IFC — envelope
zone space boundaries (GbXml) 6. Changes on layout and MEP
system
| 7. Changes on envelope and
MEP system
GbXml: analytic spaces
According to the following KPIs:
1 LCC (Dashboard)
" _CSV: Energy consumption
DESIGN BUILDER simulation results + Carbon emission
Energy simulation — KPls + Thermal comfort
CO2 emission +
Comfort "y
CsV:
simulation results +
KPIs +
CO2 emission +
Comfort

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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242 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

&l

4 L2 CONCEPT - Structural _ =
& & 50 % & 700 Y@L Dl @®
£ Paint - Light Gray tion Settings
-~
vﬂm G5 Water [J[]Le815 Insulation - Polyisocyanurate Selected: 1 Editable: 1
‘[ Jco Air space [][]Le815 insulation - Polyurethane (PUR)
o-[AJL2 concepT [l L6815 Insulation - Thermal Break g
[N Jr2 coNcepT - ceiling [J[]Le815 Insulation - Urea Formaldehyde Foam (UFF)
[ ]L2 CONCEPT - Existing [JWP1 stone - Reconstituted
|12 CONCEPT - External Cladding (]l P1 stone - Terrazzo
i [Jl P11 Stone - Natural [E' LIPS
CONCEPT - Roof [[]P1106 Gravel IDOONCEPT e N
CONCEPT - Structural [J[JP1107 stone - Sandstone
CONCEPT - Wall External []f]P1108 stone - Limestone
CONCEPT - Wall Internal (]l P1109 Stone - Marble
T3ZT BrcKk - Finieh [J]P1111 sand [ [ -,D,— td)
[ 321 Brick - Red [JE]P1113 stone - Slate
[.L321 Brick - Structural :ID P2 Concrete [.ll .[Z A. S"‘
[] L3211 Brick - Aged :]D P21 Mortar
[ L322 Block - Medium Density [J[]P215 Glass reinforced cement (GRC)
PN anna plaak 1an Sanas Clfill naa -~ .
243 Exporting IFC from Archicad
The settings shown in figure 11 have been used for the correct exportation of the IFC file.
B Geometry Conversion Options ? >
Use BREP geometry for all elements
Explode Compasite and Complex Profile elements into parts
Export geometries that "Participates in Collision Detection™ only
Multi-skin complex geometries: Building element parts
Elements in Solid Element Operations: Extruded/revalved
Elements with junctions: Extruded/revolved without junctions
Slabs with slanted edge(s): Exkruded
Use legacy geometric methods as in Coordination View 1.0
IFC Site geometry: A5 boundary representation (EREP)
ﬂ Mote: Some opticns are not available,
due to the cumrent Model View Definition. OK
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

F‘-
® 1. O
Improved Help
IFC Import

ARCHICAD Connection =

structure.

Fig. 12 - Improved IFC Import - Archicad Connection

245 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).

i - Generale  Dettagli
| T
: w Parametro Valore
I Tipe di edificio Ospedale o struttura sanit
Posizione Florence, Tosc,, ltaly
1 '-é% Pianc del terrenc 00-Ground Floor
1 . Categoria di esportazione  :Locali
1 — Complessita esportazione  (Semplice
1 el Includi proprieta termiche
| N Fase del progetto Fase 3
| Tolleranza vani ridotti 304.8 mm
| Inviluppo dell'edificio Identifica elementi esterni
| Dimensioni cella griglia analii%14.4 mm
|
|
|
|
|
|
v
£ >
& Avanti... Salva impostazioni Annulla

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

IFC2x3 Basic FM Handover View™
IFC2x2 Coordination View™

IFC2x2 Singapore BCA e-Plan Check™
IFC4 Basic Coordination View 2.0%
IFC2x3 Extended FM Handowver View®

e

Phase to export Default phase to export

[] Export only elements visible in view
Export rooms in 3D views

[[] Use active view when creating geometry

[] Expert bounding box

‘ IFC export
<In-Session Setup> General | Export property sets | Advanced
IFC2x3 Coordination View 2.0%
IFC2x3 Coordination View™ IFC Version IFC 2x3 Coordination View 2.0
IFC2x3 GSA Concept Design BIM 20T File type IFC v

[ Split walls and columns by level
[[] Export 2D plan view elements

[] Export linked files as separate IFCe

| OK || Cancel |

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. IDAICE
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 .xIs (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).

D7.6 REAL CASE IN ITALY VALIDATION THROUGH PARTICIPATORY DESIGN SESSION —

STREAMER

3 March 2017 20 - 98



Streamer

European research on energy-efficient healthcare districts

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.

s DesignBuilder - Senza titolo 1.dsb - Layout - Firenze, Edificio 1 - a X
File Edita Vai Vista Strumenti Aiuto Rotazione Vista | 8 v| e
2HS| RSO AGRPIIFVCISLBAFHOOROO HE QG
Navlqalioﬂe Luogo Firenze, Edificio 1

5| ﬂ 4p 2
&% 16_A SZDe:x-:mvt- -|.
=S Block S
& () 16_A_546 Connettivo Orizzontale ||
= O Piano seconda

g 16_A_473 Connettivo Orizzontale |
& €9 16_A_474 Connettivo Verticale

8
@
73
P2
33
-
P
i
3
b
H

16_A_477 Ao 1
16_A_478 T1 1
16_A_479 Locale Infermieri

16_A_480 Altro 1
16_A_481 Altro

16_A_482 Altio l
16_A_483 Altio

16_A_484 Servizi per Pazienti ||
16_A_485 Servizi per Pazienti
16_A_486 Altro 1
16_A_487 Servizi Pubblici

16_A_488 Locale Medici/Refestaziorl]
16_A_489 Altro

16_A_490 Altio |
16_A_491 Servizi per Pazienti |
16_A_492 Servizi per Pazienti
16_A_493 Servizi pes Pazienti 1
16_A_494 Servizi pes Pazienti
16_A_495 Servizi per Pazienti l

RRRYRARRIRRRRIBRY

&
222
<
k
H

16_A_498 Servizi per Pazienli
16_A_499 Medichena

16_A_500 Altra

il Al i 0 Rtivtin e [

RCRCR R RO RO G Re Ro R G RC B R R R R R R RN

R

r

Edia lyyout Edificio - aggungi. modiica o elimina blocchi neFediicio conerte.

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.

Layout IMivﬂé ICuﬂ.ruzione Iﬂpﬂture Ill\uminau'nne IHVAC IGmﬂamne IDutput ICFD _

0 Templates attiv
& Template San Luca - HOTEL
[ EEE Genaral
Moltiplicatore zana 1

Includi zona nei calcoli termici

Includi zona nei calcoli diilluminazione naturale di Radiance
Edificio

Densita (persone/m) 00800
(¥4 Programma. On 24/7

Eenerica (ppm)

|| Riscaldamentn {"C)
ﬂ Temp dl aftenuaziane in Riscaldamen... 10.0

ﬂ Raffrescamemo(c) 25.0
| Temp. Di attenuazione in Raffrescame

Edita I\ﬁsua\izza I Progetto R it I Progetto R it I Simulazione I CFD I lluminazione Naturale ICoaot

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).

Modifica costruzione - 10.1 - Parete San Luca Vecchio 45 cm + EIFS
Costruzioni Dati

Strati | Proprieta della superficie || Immagine | Calcolato || Costo || Analisi di condensazione

10.1 - Parete San Luca Yecchio 45 cm + EIFS

Fonte
[ Categaria Fareti -
FRegione ITALY

1-Layers

¥
Mumera di strafi 4 M
g ) pill esterno ¥

&Materiale Cement/plaster/mortar - cement
Spessare (m) (m) 0.0400
[ Strato termicamente eterogenen? (UN| B34E)

£ ) 2
SMateriale EFS Expanded Polystyrene (Lightweight)
Spessore (m) (rm) 0.0750
[ Strato tarmicamente etarogenen? (UN| 634E)

SyMateriale Brick
Spessore (m) (m) 0.3300

[ Strato termicamente eterogeneso? (UM 694E)

illinterna

&Materiale Cement/plaster/mortar - cement martar
Spessare (m) (m) [0.0300
[ Strato termicamente eterogenen? (UN| 6348)

Dati modello | Inserisci strato || Elimina strato

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

The energy simulations aiming to validate the STREAMER process in the ltalian 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
Changes on envelope
Changes on MEP system
Changes on layout of the first floor, envelope and MEP system

Changes on layout of the first floor and envelope

o g > w DN

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/m?/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”).

Formaule Dati Revisione:

™ ‘t Calibr 11 KA = #- [Erlestoacpo Generale - P} ) ¥ &= B i E Ay p
0 gy - ] & > | = - - Z
n(._Dll: ¢ ©C€5- - Dep- =% [ Uniscicalineaalcentro = 05 - 95 oo | %8 28 cz:::::{:::efurz«:::::m: c:::- Inse-rlscl f.lm:un: Folrrmo : D‘:.illlrla-z *'::‘ol\‘::
Appunti . Carattere r Allingamento 0} Numer - St Celle Mo difica ~
D97 2 v
1]z A B C D E F G H | -
20 'Window =3
- 21
22 Inc lude/Exclude Objects Based on Text Property Value
23 - Objeet [+] Iinclude Text Property [+] Text Operator Case Sensitive  Text Value [+]
24
25
%
m 27
28 Inc lude/Exclude Objects Based on Yes/No Property Value
25 . Object [+] 1 Include i Yes/No Property [+] 1 Yes/No Value
30
3
32
=l .
34 Include/Exclude Property
)+ Objestl] Property [+] ] Include
36 all Aall No
a7 Building Storey All Ve
3 Column Al Ner
30 iColumn Ruilding Flement Cnnstooction Tene Yes, - -
Settngs Resources Model ModelView Validation Ennchment Substitution Groups 1—' 4 *
*ronto B O O - ] + 100%
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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Objects o x Included [1345]
I Column 5 V .
Coordinate Sstens o7
I Door 293 | of
Model Infarmation 1 « =
Project 1 «
Roof 12 J
Site 1 of
Slab 20| of
Space 275 @
Sk o2 s
4] || & || Please enter filter ®
Properties: Space (275) - filtered

Froperty Value = Objects . -

Container Object Class ﬂ Building Storey
[r Description <5 different values=
Elevation with flooring  <no values>

[> Equipment <4 different values >

ANV N S NEAES
[

b FunctionalAreaType <27 different values>
I Gross floor area <all different values>
[ Gross perimeter <272 different values>
[ Gross volume <all different values=
>
b Doickt 27 difforankanliaace

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).

Identity Key Name PropertySet Name
BI:STREAMERPOR:RoomType RoomType STREAMER PoR
BI:STREAMERPOR:FunctionalAreaType FunctionalAreaType |STREAMER PoR
BI:STREAMERPOR:Area Area STREAMER PoR
BI:STREAMERPOR:Amount Amount STREAMER PoR
BI:STREAMERROOM:Area Area STREAMER Room
BI:STREAMERLABELSPOR:AccessSecurity AccessSecurity STREAMER Labels PoR
BI:STREAMERLABELSPOR:BowcollegelLayer | BowcollegelLayer STREAMER Labels PoR
BI:STREAMERLABELSPOR:HygienicClass HygienicClass STREAMER Labels PoR
BI:STREAMERLABELSPOR:ComfortClass ComfortClass STREAMER Labels PoR
BI:STREAMERLABELSPOR:Construction Construction STREAMER Labels PoR
BI:STREAMERLABELSPOR:Equipment Equipment STREAMER Labels PoR
BI:STREAMERLABELSPOR:UserProfile UserProfile STREAMER Labels PoR

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

Property Name or Space Room FunctionalArea Amount Bouwcollege Hygienic Access

Key Number Type Type Layer Class Security

Operator '\ggtlcar:: Set Set Set Set Set Set
16_A_001 ConferenceRoom ConferenceRoom 1 0] H2 A2
16_A_001a Corridor Corridor 1 H H1 Al
16_A _001b  Toilet Toilet 1 [ H4 A2
16_A_001c ToiletDisabledPeople ToiletDisabledPeople 1 | 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  Comfort Space Space L. . Mechanical
Temperature Temperature LightingRequirement -
Key class . VentilationRate
Min Max
Operator Match = Set Set Set Set
equals
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
CT17 18 24 NOTDEFINED 60
CT8 <no value> <no value> NOTDEFINED <no value>

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

ﬁt])ject Or Group Space
;‘r:‘)lperty Name or Pl:;f"re OccupancyTimePerDay
Operator '\ZZEC;: Set
ul 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
Changes on envelope
Changes on MEP system
Changes on layout of the first floor, envelope and MEP system

Changes on layout of the first floor and envelope

IS

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

Streamer

File Edl Slock Analysis Dashboard management MCA Help

Alternative 0

Streamer Careggt

No intervention scenano

R — ]
.

Case definlion  Contact Administralor Descripion

NTos

1. Identification of the case study
2. Scenarios analysed
3. KPIs used for the comparison
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Streamer

e Edit Slock s Dashboard manager

Case definitions

Case afternatives

Descriptior: Amount Base cosl Capex % Opex factor Investment cost

Qualty

01 Main group 5.220,35 2.839,28 5,90 127,12 16.344.078 ¢ &
Eneigy = 00 Rooms group 5.220,35 590 121,42 15,344,078 F‘
A 01.01.001 16_A_001 4329 5,90 127.12 27227
0101002 1A 001a 280 5w r 5220
MCA 2 01.01.003 16_A_001d 440 590 127,12 13.198
) 01.01.004 16_A_00tc 544 590 127,12 16.004 (
Name inilio Description 01.01.005 16_A_002 59 127,12
0101,006 16_A_003 590 127,12
Aftemative 0 ‘Streamer Caregg! 01.01.007 16_A_003a 456 590 12112
Attemaive 0.1 Streamer Careggi 0101008 16_A_003b 325 590 9563
Altemative 1 Streamer Caregg! Layout change 01.01.009 16_A_003¢ 5.05 590 7794
Altenative 2 Streamer Caregg! Envelope change 01.01.010 16_A_004 28,02 590 56
Alternative 3 Streamer Careggl MEP change 01.01.011 16_A_005 2300 590
Alternative 4 Streamer Careqggi Layout & enveiope & MEP chan 01.01.012 16 A 005a 8.82 590
5 Streamer Careggi Layout & envelope change 0101.013 16_A_005ba 049 590
Streamer Careggi Envelope & MEP change 0101014 16_A_006 2801 590
AERLE sretona obvemes) 5 0101015 16_A_007 18,59 5,90 i
T =% |
¥ § S

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).

Legenda

M Energy efficiency

[l Carbon emission efficiency
@ Life cycle costs

O Thermal comfort

l Capex

l Opex

0
Alternative 0 Alternative 2 Alternative 4 Alternative 6
Alternative 1 Alternative 3 Alternative 5 Alternative 7

P J 7 P

Fig. 26 - Graphical comparison among scenarios
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2.5 SACSO 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).

< C | ® localhost/Sacsweb/home.a

5e -
@ 8“:"53.;‘1::’. k’gﬁ SACSweb - Facility Management
Careoet
Locall | 16-SANLUCA/PIANO PRIMO
© 16_C_102 Degenza Ordinaria @

() ®)

[ General v Organizzazione ] Personale ]' Risorse ] Tecnologie v sm’e’nmﬂ [

@

Codice amblente: 16_C_102
Destinazione dUso: Degenza Ordinaria
Classe: Degenza con WC

Superice: 19.99mq

Atezza 319em

Volume: 64me
ppll 2

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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P 16_A_12 Studi Medici
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P 16_A_ 114 Locali Personale Sanitario =
P 16_A_115 Locali Tecnici S
P 16_A_116: Servizi Igienici Classe Energia. 3- Deg Bassa Diagn /Alvo Biocco Qp.
» 16_A_117: Connetivo Bouncolige Layer Class TEQRICO
P 16_A_118: Laboratorio o
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[oostiationiave ] S
e T e
‘2ccess Secuity Class REALE &2
FT T G e
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Fig. 28 - Streamer dedicated section in SACS©

= San Luca TERRA
AMER

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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« Descrizione: Deg./Bassa Diagn./Altro Blocco Op.
« Temp.Inv.: 21°C +/-1

« Umid.Inv.: 50% +- 10% (et oy [x)
» Temp.Est: 25°C +/-1
« Umid Est.: 50% +/- 10% « Label value: H
« higiomo: + Descrizions: Incudes he larger part of the palisn! accommadations
o Ambulatorio chiururgico: 8 w HOTEL
o Di ad alta (TC, RMN, PET, i lineari ecc...): 12 - —
o Laboratorio: 12 Bpscidey ]
o Degenza, Day Hospital, Day Surgery: 24 ? costs ]
o Diagnostica a bassa complessita (RX, Ecografia, MOC, Endoscopia, ecc...): 12
- ggisett: flexibility 1
o Ambulatorio chiururgico: 5.5 -
o Di adalta (TC, RMN, PET, i lneari scc...): 55 marketability 1

o Laboratorio: 6.5
o Degenza, Day Hospital, Day Surgery: 7
o Diagnostica a bassa complessita (RX, Ecografia, MOC, Endoscopia, ecc...): 5.5

(sSimmnec: St cone |
The equipment label class has a direct relation with the usage of e I
energy calculation tools to simulate the energy consumption of a p1
factor in energy efficiency. An activity-based analysis has been con
project called the STIL2-project, measurement data has been colle

premises. Results from Swedish hospitals, large medical centres a + Label ."':‘“|“95 EQ2 .

medical equipment only corresponds to 6 % of the electricity used | » Description: Electric power equal to an office

X-ray equipment constituted the largest user. For nursing homes fo « Notes:

facilities, the medical equipment only corresponds 0.2 % of total el¢ = Layer relation, default value for:: Office i
the total energy demand is not high. Next to the small share it is als « Power usage: 0.001 kW/m? (0.08 kW for each workstation) [
in (medical) equipement during a building design. Because the perteriuiro « Medical gases: -

on a small area, the grouping of rooms with the same equipment label will n

energy efficiency. So the equipment label can be distributed in a differentiateu way winuud mmsuny ne
energy efficiency greatly. Although the distance between an energy source and a in particular high electric
power demand labeled room could impact the energy efficiency. As a greater distance between source and
room will decrease the energy efficiency. In retrofit situations, where the layout is changed, it is also
recommended to place rooms with the same equipment label on a place in the building with the same
deliverance. So the energy demand is more or less the same and the number of terminals is also compatible.

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/m?”". 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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Gentile collega,

I'Azienda Ospedaliero-Universitaria Careggi, Ipostudio architetti
e Becquerel Electric sono lieti di invitarla al workshop:

IL PROGETTO STREAMER

STRUMENTI E METODI PER IL MIGLIORAMENTO DELLEFFICIENZA
ENERGETICA DEI DISTRETTI OSPEDALIERI:

SISTEMI INTEGRATI BIM-GIS NELLA PROGETTAZIONE DI INTERVENTI
DI EDILIZIA SANITARIA

che si terra la mattina di

lunedi 28 novembre (9:00-12:30)

presso l'aula 8, padiglione 3, Nuovo Ingresso Careggi
a Firenze.

La sua partecipazione sarebbe molto gradita.
arch. Filippo Terzaghi

prof. Roberto Di Giulio
prof. Giacomo Bizzarri

RSVP
Azienda . .
Ospedaliero I postud I O
Universitaria " )
Careggi architetti srl
Fig. 31 - Invitation
Table 1

Streamer
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StrearneraE

Luropean research an energy-effiaere healthcare distrers

GUEST LIST
STREAMER ltalian partners

AOUC Careggi (Academic Hospital)
v Arch. Filippo Terzaghi

v Eng. Andrea Giuntini

v Arch. Giano Ardinghi

v Eng. Andrea Belardinelli

Eng. Maria Giuliana Bonaviri
Arch. Antonella Gesualdi

Mr. Massimo Mocali

<2 2

Eng. Daniele Novelli

Arch. Massimo Novelli

Arch. Giuseppe Petti

Eng. Agnese Pieracci

Eng. Francesco Tinti
University of Florence (Third part)
v PhD. Beatrice Turillazzi
v PhD. Luca Marzi
v PhD. Ernesto ladanza

Prof. Roberto Bologna
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GUEST LIST

v Eng. Alessio Luschi
Arch. Francesco Napolitano
Arch. Daniele Donatini
v Arch. Leone Pierangioli
Ipostudio architetti
v Prof. Roberto Di Giulio
Prof. Carlo Terpolilli
Arch. Lucia Celle
PhD Luca Belatti
Arch. Panfilo Cionci
Arch. llaria 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
v Prof. Giacomo Bizzarri
v Arch. Stefania Pitzianti
Tuscany Regional Healthcare Service
v Mr. Luca Radicati
AO Siena (Hospital)
Arch. Silvio Marsicano
AO Pisa
Eng. Rinaldo Giambastiani

2 2 2 2 2 2 2 2 2 2 2 2

AOU Meyer (Pediatric Academic Hospital)
Eng. Giovanni Grazi
USL Centro (Mid-Tuscany Healthcare service)
v Eng. Niccolo Bellandi
Eng. Manuele Dell’Olmo
Eng. Luca Meucci
v Eng. Andrea Rossi
USL SudEst (South-East Tuscany Healthcare service)
v Eng. Gilberto Cristofoletti
Eng. Daniele Giorni
Arch. Alessandro Lenzi
v Arch. Sabrina Palleggi
Eng. Giuliano Stecchi
USL NordOvest (North-West Tuscany Healthcare service)
Eng. Stefano Maestrelli
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GUEST LIST
GESIN (Facility Management Services)
v Mr. Alessio Fabbri

v Mr. Enrico Buracchi
SENECA (Energy distribution)

v Dott. Massimiliano Magherini
v Eng. Carlo Mattarocci

v 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

Florence Board of Architects

v Arch. Mario Perini

CSPE Firenze
Prof. Romano Del Nord
Prof. Paolo Felli

v Arch. David Matteoli

Binini partners Reggio Emilia
Arch. Tiziano Binini

Studio Altieri Thiene

v Arch. Alberto Altieri

MoMa studio Firenze
Arch. Massimo Moglia

Consilium ingegneria Firenze
Eng. Paolo Pietro Bresci
Eng. Leopoldo D’Inzeo

Ael progetti Firenze
Eng. Niccold De Robertis

Politecnica Ingegneria Modena
Eng. Barbara Frascari
Arch. Claudia Romero

Modula Informatica (Autodesk)
Mr. Antonio Miele

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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PhD Valentina Santi

STUDENTS

Department of Architecture of the University of Florence
Mrs Paola Baldassari
Mr. Mirco Castellani

v Mrs. Flaminia D’Aria
Mr. Niccolo Giannini

v Mrs. Natasha Giardino
v Mr. Franco Lombardi Romero
v Mrs. Eleonora Macconi
Mrs. llaria Marchione
v Mr. Nicola Materazzi
v Mrs. Carolina Nassi
v Mr. Marco Sabatino

3.4 Workshop organisation / Agenda
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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 28" of November 2016
09:00-12:30

Room 8

NIC Nuovo Ingresso Careggi

Largo Brambilla 3 Firenze

3.4.2 Agenda

WELCOME
F. Terzaghi

PRESENTATION OF THE STREAMER PROJECT

Aims | Consortium | Description of Work Packages

STRATEGIES OF ENERGY EFFICIENCY IN THE HEALTHCARE DISTRICTS

Energy efficiency in the Healthcare Districts

RESULTS OF THE STREAMER PROJECT

Labeling system | PoR | EDC | KPIs | Dashboard

ROLE OF CAREGGI IN THE RESEARCH PROJECT

Role | Energy policy | Chosen case study and SACS®© system

Coffee Break

10’ 09:20 09:30

R. Di Giulio 10’

G. Bizzarri 15’

09:30 10:35

R. Di Giulio 30’

R. Di Giulio 10’

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’
Procedures of importation of the model T. Lang 10
i i o 10:50 12:00
Energy simulation and use of the Dashboard S. Pitzianti 25’
SACSO® system enhanced with STREAMER E. ladanza 20’
DISCUSSION AND CONCLUSION
F. Terzaghi, R. Di Giulio and G. Bizzarri 30° 12:00 12:30

35 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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@ AOU Careggl 2 sogul

Al via a Careggi la giornata di divulgazione del
Progetto europeo Streamer del 7' programma
quadro UE

@ AOU Careggi

IL CASO STUDIO £

Considerando Ia’ programmazione del ftun intervent! sul patrmono struturale, TAOU ai
~ “San Luca®

] In agiacenza akta
ruova centrale di rigenerazione.
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@ AOU Careggi 2 sequi

Nuove soluzioni tecnologiche per I'efficienza
energetica nei grandi ospedali con Building
Infotmatio Model BIM

@ AOU Careggl 2 sequi

Careggi nella rete Streamer degli ospedali
europei

GLI OSPEDALI IN STREAMER

AOU Careggi AOL G 5h
Al via a Careggi la giornata di divulgazione del Progetto europeo Streamer del 7' programma quadro UE

Fig. 40 to 44 - Twitter screenshots related to the event
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APPENDIX 1 — Summary of Design Builder energy
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APPENDIX 3 — PPT presentation (15 part)

IL PROGETTO EUROPEO STREAMER

STRUMENTI E METODI PER IL MIGLIORAMENTO DELL’EFFICIENZA

ENERGETICA DEI DISTRETTI OSPEDALIERI
SISTEMI INTEGRATIBIM-GIS NELLAPROGETTAZIONE DI INTERVENTI DI EDILIZIASANITARIA

@ ipostudio [Fe

Careggi architetti srl

Streameraﬂ

European research on energy-efficient heakthcare districts

WORKSHOP 28.11.2016 FIRENZE

arch. Filippo Terzaghi
APERTURA DEI LAVORI

| l A ——L' —_— = &
i |
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AGENDA

APERTURA DEI LAVORI

PRESENTAZIONE DEL PROGETTO

Obbiettivi | Consorzio | Descrizione delle fasi di progetto
ASPETTIENERGETICINELL'EDILIZIAOSPEDALIERA
Strategie di efficienza energetica nei distretti ospedalieri

| RISULTATIDEL PROGETTO

Labeling system | PoR | EDC | KPIs e Dashboard
ILRUOLO DELL’'AOU CAREGGI NEL PROGETTO
Caso studio individuato | SACS

DIMOSTRAZIONE DEL CASO STUDIOITALIANO

Modellazione BIM-GIS del distretto e del caso studio e programma funzionale
Procedure diimportazione del modello

Simulazione energetica del caso studio e uso della dashboard

Il sistema SACS potenziato con Streamer

DISCUSSIONE E CONCLUSIONI

Eo

arch. Filippo Terzaghi

prof. Roberto Di Giulio
prof. Giacomo Bizzarri
prof. Roberto Di Giulio

prof. Roberto Di Giulio

arch. Luca Marzi

arch. Thorsten Lang
arch. Stefania Pitzianti
ing. Ermesto ladanza

arch. Filippo Terzaghi
prof. Roberto Di Giulio
prof. Giacomo Bizzarri

prof. Roberto Di Giulio
PRESENTAZIONE DEL PROGETTO

ey

i —_— —

Streamerag

European research on energy-efficent heakhcare districts

r
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Area Tematica EeB

Streameraﬂ

European research on energy-efficient healthcare districts

Semantic-driven Design through Geo and Building Information Modeling for
Energy-Efficient Buildings Integrated in Mixed-use Healthcare Districts

Progetto finanziato nel 7° Programma Quadro
1 settembre 2013 - 31 agosto 2017

«Optimised design methodologies for energy-efficient buildings integrated in the
neighbourhood energy systems»

IL CONTESTO DELL’ESPERIENZA ag
European
Commission
OBIETTIVO EFFICIENZA ENERGETICA DEGLI EDIFICI %
EFFICACIA DEI INTERVENTI ALLA SCALA URBANA
RISULTATI
STRATEGIA AZIONI IN FASE DI PROGETTAZIONE 'q" ¥
FOCUS DISTRETTI OSPEDALIERI
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OSPEDALI IN EUROPA aﬂ

* gli ospedali e tutti gli edifici inseriti allinterno di un
distretto sanitario sono strutture tra le piu «energivore» e
pit «inquinanti»

* un ospedale consuma in media 2,5 volte piu di un edificio
destinato a uffici

* in Europa sono presenti circa 15.000 ospedali che sono
responsabili di almeno il 5% dell'emissione annuale
europea di anidride carbonica (pari a 250 milioni di
tonnellate)

* la sanita genera circa il 10% del PIL ed un sistema
sanitario pud arrivare a pesare fino al 60% sulla spesa di
un Paese

EFFICIENZA ENERGETICA NEI DISTRETTI SANITARI aﬂ

L'interoperabilita degli strumenti di gestione e controllo del processo di progettazione e una
delle tematiche sulle quali si concentrano la ricerca e le innovazioni nel campo dei sistemi di
modellazione BIM (Building Information Modelling).

Su tale principio si basa la capacita di gestire, su piattaforme di scambio e condivisione di dati
complessi e conoscenze pluridisciplinari, le attivita e i ruoli dei diversi operatori che
intervengono nel processo di programmazione, progettazione e gestione degli interventi.

Nellambito di interventi di nuova costruzione o di retrofitting all'interno dei grandi distretti
ospedalieri, la possibilita di sviluppare modelli progettuali capaci di simulare condizioni
alternative e di misurarne gli effetti garantendo un feedback condiviso & una condizione
essenziale per ottimizzare I'attivita di gestione durante I'intero ciclo di vita degli edifici.
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OBIETTIVO STRATEGICO

DISTRETTI SANITARI

MEZZI

* linvolucro,

FINE E STRUMENTI DI STREAMER aﬂ

RIDUZIONE DEL 50% DEL CONSUMO ENERGETICO E DELLE EMISSIONI DI ANIDRIDE
CARBONICA NEI NUOVI PROGETTI O NEL RETROFITTING DI EDIFICI NEI GRANDI

STRUMENTI PROGETTUALI AVANZATI COME IL BIM E IL GIS.

Tali strumenti sono in grado di indirizzare le scelte di coloro che si occupano del progetto e
della gestione dei grandi complessi ospedalieri verso l'efficienza energetica.

In tal modo & possibile indagare e ottimizzare
» l'organizzazione (tipologica, spaziale e funzionale) degli edifici,

+ il sistema degli impianti e delle apparecchiature medicali e
« il sistema di infrastrutture a rete dell'intero distretto sanitario e del suo intorno.

IL CONSORZIO

19 PARTNERS afferenti a 9 PAESI UE

8 piccole/medie imprese

DEMON #g ~ MAE |[FeEr
— = T
— — == -
ipostudio Y00 Dwa @Asca
il i — Si—
4 ospedali
le:slvau Rotherham e
= == 1l
3 imprese di costruzioni
Mostostal )
-_—
«r fe=s)
L [1L]

As

Bergen
+Oslo. -
‘&_;ﬁxkhﬁm
Knstiatsand.
Danmark
Li
“Gaarskc
S
United (gl
mnsdo--. ‘LI-J;": fic PolskaJ:."‘"“
—ndon ..
Begique=  Deutschland
Belgie —* /
W 1 « Frankfurt am Main P’e::sk DANK
3 o
TR
™o W O sewensio
France s Binih Pravebly
s’wiu . 3 o Magyamuug
Genever |, . Sovenia” N\
. tHrvatska Y
g
. Morac ‘L._mm i Hercegovina’ Cooe
Bitao: ) = ARG
o ttalia Y,
- Barceions Roma’ G L) :\uwo-:.
Espafa Nopoli® Shqipéria
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GLI OSPEDALI IN STREAMER

| quattro distretti ospedalieri sono coinvolti quali casi studio per la verifica dei risultati attesi
NHSleRotherham (Gran Bretagna)

Rotherham

AP HP d| Pangu (Francia)

R ASSISTANCE 9 HOPITAUX '{'I:

PUBLIQUE

DE PARIS

Azienda
Ospedaliero
Universitaria
Careggi

prof. Giacomo Bizzarri

ASPETTI ENERGETICI NELL’EDILIZIA OSPEDALIERA

| s .
) L

4

StreameraEX
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OSPEDALI - STRUTTURE TRA LE PIU’' ENERGIVORE a‘—_}]

Month Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec
Qr MWhe] | 476 | 476 | 505 | 481 | 537 | 669 | 690 | 711 | 496 | 518 | 493 | 488
O [MWht] | 1715 | 1449 | 1270 | 894 | 460 | 232 | 134 | 139 | 233 | 637 | 1167 | 1600
Oc [MWht] - - - - 154 | 322 | 533 | 468 | 292 - - -

G. Bizzarri
2003 BIM model
ospedale
Lagosanto
(Ferrara)

G. Bizzarri G.L. Morini: “New technologies for an effective energy retrofit of hospitals”
“Applied Thermal Engineering” Anno 26, numero 2-3, Febbraio 2006, pp. 161-169

PATTERNS RICORRENTI NELLA DOMANDA ag
24 OSPEDALI RIPARTIBILI IN TRE CATEGORIE DIUTENZE |

OIVINIO 2663
Olvdaa3d
ELELEIRE
490110

OIVINIO 6661

0zZdW
0199w
onono
ELELELLTY
ENETERT
OIvya93d
0zZdW
010w
onono
onom
01509¥
ELTTEITES
F¥g0110
Faaanon
ENETERT)
OIVINIO 0002
0Ivda934
onomo
onom
01509¥
TYAILLIS
Jdg0110
FJganmon
ELE TERITY

0.60
040
0.20
0.00
I*COHACCHIO ~+—ARGENTA ——CENTO A ——MODENA S. ~—+—GUASTALLA — FINALE SASSUOLOI
G. Bizzarri “On energy requirements and p ial energy savings in Italian hospital buildings” 4*" Int. Conf. on Urban

Regeneration and S inability “The sustainable city”, Tallin, E: ia, 17-19 July 2006»
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STRATEGIE DI OTTIMIZZAZIONE: COGENERATORI PAFC aﬂ

T = T =
(OSPEDALE DI LAGOSANTO OSPEDALE DI ARGENTA

ll'“”'illl“— ||lll|!|i|||~——
OSPEDALE DX 10 OSPEDAL

||m||||1|1

T =

OSPEDALE DICENTO

DO = T = '||m|__u|1|“-§_—;
OSPEDALE DI COMACCHIO OSPEDALE DI COPPARO (OSPEDALE DI PORTOMAGGIORE

T

OSPEDALE DI LAGOSANTO

Tl 2

OSPEDALE DIARGENTA

T ==

OSPEDALE DICENTO

T ===
OSPEDALE DICOMACCHIO

”nnn““ el | LG [ B

OSPEDALE DI COPPARO OSPEDALE DY FORTOMAGGIORE

. ooyt T — won  Oovem— ===

T ==

OSPEDALE DI TRESIGALLO

TR e
OSPEDALE DI BONDENO

T

OSPEDALE DI CODIGORO

RIDUZIONE DEI FABBISOGNI DI ENERGIA PRIMARIA

RIDUZIONE EMISSIONI INQUINANTI

G. Bizzarri G.L. Morini: “GHG reduction and primary energy savings via adopting of a fuel cells hybrid plantin a hospital”
“Applied Thermal Engineering” Anno 24, numero 2, Febbraio 2004, pp. 383-400

PC 25 SIZE EFFECT ==

]

"
»
LAGOSANTO NI
CENT Y
= ¥ \l-« ENT
" *
5 COPPARO
OMA J 2 ®
COMACCH ® - g RRTOMAGGIORE
BONDENO @
TRESIGALLD®
- e
-
. a - n o . 5 e b

STRATEGIE DIOTTIMIZZAZIONE GRAZIE BIM: FUEL CELLS aﬂ

(ncPoc - PDAVG)

opr =
P oc
. ng*Poc potenza elettrica output dalle n, celle dell 'impianto;

.Pyc  potenzaelettricaoutput caratteristicacelle utilizate
(Pc25 & 159.89K);

. Pp .y domanda di potenza elettricamedia dell ‘ospedale;

IDEALE: opr = -0.4 (ES: CENTO)

FEAVRRERETNCY PC 25 SIZE EFFECT l = ROUDONE MORMALIZZATA EMS 400 50n I
. :
-
BE HIO
L <
- @
BN s NAGCHIO
2
e ARGENTA ¥
i
COPPARDS = ¢ PFORTOMAGGIORE
. O
- Bt &
u»e»:./‘u
,_ IRESCALID'Y
-
e : P o T~ e T T =
opr opr

(‘:. Elzzarn “On the size effect in PAFC hybrid plant”

“Applied Thermal Engineering” Anno 26, numero 10, Luglio 2006, pp. 1001-1007
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PATTERN CARATTERISTICO GRANDI s — s — — s e
STRUTTURE OSPEDALIERE: January | 11060180, 0995704 10386547 0.900650 0208742 0133493 0.791.000 9.869.054
Fobruary | 7.566.165 8931804 7585814 6553460 10116312 9.068.161 8215600 8.300.621
_ PICCHI DOMANDAINVERNALI March 11002819 7340640 0730848 | 0342850 5833866 0085476 7948710 8724251
_ BASELOAD ESTIVO PERACSE April 6965714 | 4397044 5250631 | 4857308 5003040 6.000.028 8.189.130 5427.309
BATTERIE UTA May 3846261 | 3473056 IE06870 A2ME297 261765 3977728 4860850 3479645
June 3566145 | 2610143 4166667 | 3505507 2652008 3474331 4802550 3332485
RETROFIT IDEALE: July 4020617 | 3006317 3168532 | 2263578 20915687 3505870 5264200 3161767
g August | 3668000 2355831 3601114 2032057 3116054 3198580 5408.540 3.145.307
3904136 | 2200.965 3344768 1809613 3350608 3531420 3.000.085
COGENERAZIONE/TRIGENERAZIONE October | 3437230 | 4335430 3851.665 3738116 209556 3690.840 3674818
OTTIMIZZATA SUDOMANDA REFPARTI November  4218.320 | 6.106.649 8071301 | 5166916 6148734 6817.020 6.088.157
(BIM) December 13350677 12671518 9.124.117 6232408 10532280 0.487.010 10.234.502
Year 76.654 338 66834112 71967 875 50.618.880 64670539 71.059.957 54480580 68.471000
Note  requrements assocated 10 heating Mermal end uses are expressed N lerms of Drimary enerqy - fusls. natural
Gas ana fusl 0 BTZ - CoNBIRNNg he CoMesponaent lower CAIONAC vake
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PATTERN CARATTERISTICO GRANDI STRUTTURE
OSPEDALIERE IN CLIMI TEMPERATI:

_ PICCHI DOMANDA CONCENTRATIIN ESTATE PER
RAFFRESCAMENTO REPARTI CLIMATIZZATI

RETROFIT IDEALE:

TRIGENERAZIONE UTILIZZO ABSORPTION CHILLERS
OTTIMIZZATA SU DOMANDA REPARTI (BIM)

Average Year

DOMANDA ENERGIA FRIGORIFERA OSPEDALE CAREGGIaﬂ

Average Year 2009 | Average Year
Period KWhp KWhp kWht
January 3.250.507
February 3.031.612
March 3.170.937
April 3.224.004
May 3.442715 218.711 656.133
June 3.824.657 600.653 1.801.958
July 4.341.036 1.117.032 3.351.097
August 4.476.205 1.252.201 3.756.603
September 3.839.833 615.820|  1.847.488
October 3572.768
November 3.325.207
December 3.439.186
Year 42.947.757 3804.426| 11.413.27
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DOMANDA ENERGIA ELETTRICA OSPEDALE CAREGGI aﬂ

PATTERN CARATTERISTICO GRANDI

COMPLESSI SANITARI: xos | 2o [ 20 [ wn [ me | o | e [Anee
_ PRESENTE PICCOESTIVO DOVUTO e L L |
ALLALIMENTAZIONE ELETTRICADEI Fovruary | 2852238 | 2706 604 | 2016.768 | 2800506 | 3.267.810 | 3555658 | 3.454.760 | 3.001.612
SISTEMI DI RAFFRESCAMENTO acn | 3012124 | 2.026.040 | 2844088 | 3.199.370 | 3233500 | 3.810.400 | 3062730 | 3.170.6%7
. 2048133 | 2000375 | 3260.367 | 3.141.229 | 3270867 | 3743.033 | 3832620 | 3.224 004
_ PICCO RIDOTTO RISPETTOA GRANDI :, 3228576 | 3.996 67 | 3202701 | 3.387.232 | 3.419.507 | 4.021.576 | 3.976.770 | 3.442715
OSPEDALI PER PRESENZADIUN ne 2536266 | 3522558 | 3740.135 | 3826.515 | 4154243 | £168.230 | 4.261 970 | 3624 657
ABBONDANTE BASELOAD TUTTO L uty 4083685 | 4188630 | 3220272 | 4216080 | 5.206.054 | 5.122.488 | 4.760.250 | 4.341.036
LANNO Agust | 4029727 | 4312074 | 3220.272 | 4.224.866 | 4.990.265 | 6.070.125 | 4.508.850 | 4.476.205
3498266 | 3677.080 [ 3125100 | 4.050.551 | 4282886 | 4308122 3g08x
RETROFIT IDEALE: Octover | 3335720 | 3296785 | 3229272 | 3.408.9040 | 4005971 | 4.039.920 3572768
Novemon: | 3.041.968 | 3.000.168 | 3.126.100 | 3143522 | 3.803.330 | 3837158 3325207
Decombes | 3006124 | 3128378 | 3260.005 | 3:324 941 | 3961082 | 3974 588 3439186
ggﬁixgﬁgzéggsﬁg%’ZZATA SU v..m 55674 764 | 40,128 628 |38 247 047 | €2 107 483 | 46092 4150 647 265 [32 765 167 |42 047757
Tatve 03 Histoncal Careggy wectric energy requrements kine)
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Energy retrofit trigenerazione aﬂ
STATO DI FATTO

Qi
"!‘ public R
et utility
compression N Q-
chillers ¥ | hospiual
Qi N Q
O— boilers M) H
/

ENERGY RETROFIT: TRIGENERAZIONE A GAS NATURALE

Electric Nominal Power 10,5 MW,
Recovered Heat (heating) 17,3 MW,

3 back up gas-fired boilers11 MW,

Absorption chillers cooling power 6,3 MWf
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prof. Roberto Di Giulio
| RISULTATI DEL PROGETTO

w" N

r
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PROGRAMMA DI RICERCA

Basic enhancements

As

i

[

Impactsinreal
projects

EeB technology \
innovation
WP1: EeB building
typologies

WP2: EeB energy
technologies

WP3: EeB performance

optimization

WP6: Interoperable design
k tools

i |

( e

Semantic design
innovation

WP4: Participatory design
framework

WPS5: Semantics-driven
design method

WP9: Technical management

WP8: Dissemination and standardization

WP10: Project management
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INNOVAZIONE DI PROCESSO aﬂ
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MODELLO SEMANTICO

il Bouwcollege approach

4 layers con caratteristiche omogenee

HOTFLOOR
specificity
costs.

flexibility
marketabil

OFFICE

Bl ereersnashans ..{.. e

== y

=3 a
S ks
EDC {\9 N :‘.’....

spocificity

costs.

Nloxibility

marketability

INDUSTRY

specificity

costs. i

fexibitiy [T

marketability

HOTEL HOT FLOOR OFFICE INDUSTRY

MODELLO SEMANTICO

Il Labelling system di Streamer

C Construction

airtightness)

CT Comfort

temperature, lighting, indoor noise and control of lighting)

(has a relation with floor strength, shielding against radiation, floor height,

(hasa relation to requirements on day light, view to the outside, air flow, design

Cirai H1 (corridor, reception, toilette, , etc.)

H Hygienic classes W2 (office batnroom, etc)

(has a relation with amount of ventilation, air tightness, cleaning, materials) H3 (patient room, examinationroom, treatment room, etc.)
H4 (operating room, insulationroom, etc.)
H5 (1aboratory, production pharmacy, etc.)

L Al (Public)

A Accessibility 22 (atiens vistors nasam)

(has a relation with the position inthe hospital, safety/protective/security device) A3 (Patients andstaff
As (Al staff members)
A5 (Specific staff members)

. U1 {Mondayto Friday from 8:00—18:00)

U User profile U2 (Ulwith ¥ function outsidethistimesior)

(has a relation with the type of use) us (22*7)
us (U1 extendedtill 20:00)

= EQl  (Noadditionalelectric power isneeded )

EQ qu‘"pment EQ2 (Electric power equal to an office)

(has a relation with the type of function, high electric power needed, medical EQ3 (Electric power equal to an office combined with emergency power supply)

gasses, ICT data points) EQ4  (Electric power higher (1.6 times) than anoffice)
EQ5  (High electric power demand (1.5 kW/m2))
EQ6 (Special equipment and requi safety)
c1 (Office level)

«Q (Office level with extrafloor strength)

c (Office levelwith extra floor height)

4 (C2andC3)

(o] (Accessiblefromthe outside with heave load)
c6 (Shielding against radiation)

T (e.g. archiveroom)

T2 (eg. corridor)

cT3 (e.g. office)

CT4  (e.g. patientroomwith direct daylight)
cTs (injdirect daylight

CT6 {e.g. laboratory)

c7 (e.g. operatingroom)

cT8 specid
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INDICATORI QUALITA =~
KPIs (Key Performance Indicators)

ENERGY PERFORMANCE
Energy efficiency
Carbon emission efficiency

FINANCIAL PERFORMANCE
Life cycle costs

QUALITY PERFORMANCE
Patient satisfaction
Overall quality
Thermal comfort

Operational efficiency (building efficiency and travel time efficiency)

928
NUOVI STRUMENTI: POR E @) » Fe
= b o || oyt
Q) | :
S
U RS N P ¥ RN Con————— hwsnit i
e 11
= B
/0\ ﬁ Requirements Tool, to capture RS 3
a1 L T Programme of Requirements N B o
s e
EDC (ioenn W N A ov
] T OTIETE it
Category Spatial Spatial Units
SPACE _|Comidor Comdor i
SPACE _|Lift Lift Vertical connection by elevator
SPACE _ |Staws Stairs. i
SPACE al connection
ROOM __ |Axtock AIr lock affic support equipment space with at least two doors that can be crossed without more than one door to be
ROOM hall pace for loading and unloading of patients to / from the ambulance
ROOM Analysis room Space designated for basic analysis of blood and urine samples
ROOM |Ante-room Traffic support equipment space with at least two doors that can be passed with several doors atonce L
ROOM Archives Room designated for storage of documents
ROOM __|BabyC |Baby-changing room i
ROOM __|Basement Basement Technical space undemeath the hospital
1 | 1
|STREAMER SPACE UNITS |Bouwcollege layer Hygiene I |Comfort
dass. class. |dlass. dlass class. (class. |class
| ! ! |
jSkicy |y H3 25 us Q1 lc1 lcts
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NUOVI STRUMENTI: DR

vee @ Design Rules

7\ Vertical distance factor
Q ool patient
ool S5im+
3 I:> ool (5.44m x N. of floors)

NUOVI STRUMENTI: EDC ...T... ...-;{E ................... ..‘%é
cee @ Early Design Configurator f_ S \J

s=cfHdHAN]
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NUOVI STRUMENTI: CEN

Vi

simulation
0.g. CEN-Tool

Early Energy Simulation

“Select input” button
To browse the file system for the ifc-file
to be used as input.

“Run the computation” button

Starts the calculation and creates
output files.

Ifc output is saved in the same location
as the used input ifc-file.

Other outputs are saved in the
applications folder.

160325 _test_outpatient fc

NUOVI STRUMENTI: DASHBOARD ........ | eessbesenssanninances .l‘g aﬂ

/ Design decision support tool (DDST)
°
° o‘

e Sute

1 | The process navigator

2 | The menu bar

3 | The object navigator

4 | The working area

5 | The list of items contained within
the currently selected object

‘Somames | R Sute, TFL7, Smames | Smamee | Sireames ) DEMO TFLT

T S |2 V2256027015,
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NUOVI STRUMENTI: DASHBOARD

/ Design decision support tool (DDST)
[ J
o .‘

5

‘
|
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prof. Roberto Di Giulio

IL RUOLO DELL’AOU CAREGGI NEL PROGETTO

et
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AOU CAREGGI aﬂ

L'AOU Careggi ha strategicamente deciso di avvalersi dell'Universita di Firenze come terza
parte, utilizzando, ai fini della ricerca, il sistema informatizzato e geo-referenziato "SACS® -
Sistema per I'Analisi delle Consistenze Strutturali”.

Data base in uso ed in continuo aggiornamento
Attualmente risultano mappati pitu di 16.000 ambienti in 52 edifici.

L'obiettivo del’Azienda & di:

implementare questo sistema con i risultati della ricerca "Streamer" per utilizzarlo
quale supporto in tutte le fasi decisionali riguardanti il proprio patrimonio immobiliare
in un'ottica di contenimento energetico ed efficienza funzionale.

TIRY

IL CASO STUDIO aﬂ

Considerando la programmazione dei futuri interventi sul patrimonio strutturale, 'AOU di
Careggi ha scelto di utilizzare il polo oncologico "San Luca" quale oggetto della validazione dei
risultati della ricerca.

Il polo si articola in un complesso di tre edifici posto nel cuore del distretto, in adiacenza alla
nuova centrale di trigenerazione.
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IL CASO STUDIO aﬂ

Il primo dei tre edifici, il "San
Luca vecchio", & stato costruito
negli anni '60 e presenta uno
schema planimetrico a "triplo
, distributivo” su tre livelli.
Ospita, oltre ai locali destinati
all'accoglienza, le Strutture
Ospedaliere Dipartimentali
(SOD) afferenti ai Dipartimenti
ad Attivita Integrata (DAI) del
Cuore e del Vasi, del DEA e
Medicina e Chirurgia Generale e

SanL San L SanL di Urgenza, e di Biomedicina.
aﬁuﬁﬁi a\'}ouiﬁi ?/Zc::iz Conta 282 ambienti distribuiti in
3.646 m2 e ospita 60 posti letto.
IL CASO STUDIO aﬂ

Il secondo, il cosiddetto “Volano”,
di collegamento tra gli altri due
edifici, & stato inaugurato da due
anni e presenta uno schema
planimetrico a “quintuplo
distributivo” su 4 livelli (di cui uno
interrato).

Ospita, oltre ai locali tecnici, i
DAl di Diagnostica per immagini
e di Oncologia. 7 sono le nuove
sale operatorie al piano terra.

San Luca San Luca San Luca Conta 242 ambienti distribuiti su
Nuovo Volano Vecchio 4.662 m2.
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IL CASO STUDIO

As

La costruzione del terzo edificio,
infine, il «San Luca Nuovoy,
risale a 15 anni fa. La struttura
presenta, come il “volano”, uno
schema planimetrico a “quintuplo
distributivo” ma su 6 livelli (di cui
uno interrato).

Ospita i DAl del Cuore e dei vasi,
delle Specialita Medico-
Chirurgiche, del DEA e Medicina
e Chirurgia Generale e di
Urgenza, di Diagnostica per
Immagini e di Oncologia.

Sa?\ltgsz Sa\r}ol]:gz S?/Z(E:rﬁz Conta 817 ambienti distribuiti su
13.784 m2 e ospita 219 posti
letto.
IL CASO STUDIO Zo

La Direzione dell'Azienda, considerata la vetusta e I'inefficienza — funzionale e prestazionale -
del primo edificio (San Luca Vecchio), si & posta il problema del tipo di intervento da
intraprendere, cioé se effettuare una demolizione e ricostruzione oppure una ristrutturazione

profonda.
"STREAMER" DIVENTA QUINDI LO STRUMENTO STRATEGICO PER EFFETTUARE

QUESTA SCELTA SECONDO CRITERI DI EFFICIENZA ENERGETICA.

D7.6 REAL CASE IN ITALY VALIDATION THROUGH PARTICIPATORY DESIGN SESSION — 3 March 2017
STREAMER

66 - 98



Streamer

European research on energy-efficient healthcare districts

PAUSA

4t

B g 4 AR -

Streameraﬂ

European research on energy-efficient heakthcare districts

Colophon

PowerPoint
Issue Date
Author
Version

The Streamer project is co-

Italian Workshop
28 November 2016

Beatrice Turillazzi (AOC-UNIFI), Roberto Di Giulio (IAA) and Giacomo Bizzarri (BEQ)

1.0

-financed by the E
this.

uropean Commission under the seventh research framework programme FP7-2013-NMP-ENV-EeB with contractno.

608739. The
© Streamer
All rights reserved. Any dupiication or use of objects such as diagrams in other electronic or printed publications is not permitted without the author’s agreement.

in

yr the view of the European Commission.

Streameraﬂ

European research on energy-efficient heakhcare districts

D7.6 REAL CASE IN ITALY VALIDATION THROUGH PARTICIPATORY DESIGN SESSION — 3 March 2017 67 - 98

STREAMER



Streameraﬂ

European research on energy-efficient healthcare districts

APPENDIX 4 — PPT presentation (2" part)

PhD arch. Luca Marzi | arch. Sergio Leone

MODELLAZIONE BIM-GIS

E PROGRAMMA FUNZIONALE
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DEL DISTRETTO E DEL CASO STUDIO
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MODELLAZIONE GIS
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MODELLAZIONE GIS | CAREGIS (suite SACS) aﬂ

uteEe

L ~~%08@08 A -|o-
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MODELLAZIONE CityGML

* LOD 0 — Regional Model

2.5D Digital Terrain Model
* LOD 1 — City model

block model, no roof structures
* LOD 2 — City model

roof structures, optional textures

* LOD 3 — Site model
detailed architectural model

* LOD 4 — Interior model
Walkable interior spaces

World
Continent
Country
Region

City

Site

Building
Storey
Components

9jess

|

Ay

CityGML:
Buildings,
Rooms,
WallSurfaces,

Doors, Windows

IFC:
Buildings,
Spaces, Storeys

MODELLAZIONE CityGML
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MODELLAZI

-

ONE GIS-CityGML-BIM aﬂ

MODELLAZIONE BIM aﬂ
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MODELLAZIONE BIM
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MODELLAZIONE BIM A

MODELLAZIONE BIM A
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MODELLAZIONE BIM
ZONE PER MODELLO DI SIMULAZIONE

Modellazione BIM — ZONE x MODELLO DI SIMULAZIONE

General OR; Specialist OR; Hybrid OR;

Orthopedics O
/Awakening: Pre-Operation (Stafl);

Pre-Operation (Patient)

Thomotherapy; Gamma-Knife; CT

Simulator; Control Room I 05.00
imination Box: Discharge Room; Day Surgery

Isolation; Triage: Shock-room; Short

00 Observance; Intensive Observance; Other 08_00
Bronchoscopy; Digestive Endoscopy: Frigoemoteca
Urologic Endoscopy: Disinfection; Pre-
operation (Patient); Control Room; Other 11.00
BLS 1 BLS 2; BLS 3; BLS 4; Biobank; Mental Health
Cold Cell; Cold Store; Filter; Other Unit

Gym; Swimming Pool; Physical Therapy Day Hospital
& Rehabilitation

17.00
Psychiatric Ward with Toilet; Dyalisis (beds)

Hematologic Ward with Toilet; Isolation
Ward with Toilet; Pediatric Ward with
Public Toilet, Staff Toilet, Patient Toilet
(for Invalids), Public Toilet (for Invalids),
Stafl Toilet (for Invalids). Bedpan
Acceptance; Information; CUP;
Administration; Porter’s Lodge

26.00

Autopsy: Corpse Waiting; Corpse Meeting Room
Exposoure; Cold Store; Other Library
2900
Footpath; Parking: Other Unclassified
3200
Locker Room

\':mcnl Atrium; Server; Sound & Data;
House; Boiler House; Electric Panel;
£ UPS: Other

Administration; Office; Classroom;
Auditorium; Conference Room;
Simulator; Other

SACS | DESTINAZIONI D'USO

1400

1C Box; lter; Washing; Other Sub-Intensive
CareUnit (beds)
03_00
Control Room; CT; MRI; Nuclear Imaging.

Uninterventionist Angiography;
Radiography; COM; RIS-PACS;

I . Dch\evy Room

nu.lapcuuc & Rehabilitative Assistance;
Socio-Rehabilitative Assistance; Minor
iy Therapeutic & Rehabilitative

1500

@ Ward (beds)
I @ i

21.00

Office; Talk Room; Other Sport Medicine
2400
Waiting Room for Relatives; Waiting Public Service

Room for Patients; Game Space; Living

Room; Other 27.00
Meeting Room: Reading Room; Library: Office
Other
3000
Warehouse
33
Staff Locker Room; Patient Locker Room Kitchen
Work Canteen
3600

Level

: Level 2; Level 3A; Level 3B

Sterilization
Disinfection
39.00

Medicine Preparation: Diagnostic; Gammal
( ‘amera; Other

Delivery Room; Labour Room; Pre-
Operation (Staff); Substerilization; Filter;
00 Other

Echocardiography; Ergometry; Dynamic
Electrocardiography; Surgery Ambulatory
(local anaestethic); Surgey Ambulatory
Medicine Store; Fridge; Medicine

Colle ; Antiblastic Medicine Unit;
Medi ncl’npmmhon Other

Ward with Toilet; Ward without Toilet;
('ri‘clk: Other

Nursing Coordinator; Reporting; On-Call-
Doctor Room; Tisanery; Nurse Room;
Relaxation Area; Other

Ist Level; 2nd Level

Commercial; Chapel; Showroom; Game
Room; Other

Office; Administration; Direction; Other

Surgery Instruments; Medicine; Cleaning:
Dirty Swil; Clean Stuff; Archive; Other

Cooking: Work Canteen; Larder; Cold
Store; Diet Kitchen; Meat Treathment;
Washing; Warchouse; Other
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TR T
STREAMER: 89 unita spaziali
Air lock ic support equipment space with at least two doors that can be crossed
i without more than one door to be opened
hall Space for loading and unloading of patients to / from the ambulance
Analysis room Space i for basic analysis of blood and urine samples
N Traffic support equipment space with at least two doors that can be passed with
several doors open at once. Located in the wards.
Archives Room i for storage of documents
~changing room /
Technical space un: the hospital
= ast feeding room /
Canteen Space where food is served
Central hall Entrance hall to the hospital
‘Changing room (personnel) /
room Room for groups (for teaching , conversation , etc.)
‘Conservation room Room in which the are kept in a conditioned space
[& ion + ination room Room with an area for examination of patients and area for conversation
Darkroom I
A (] c o 3 ¥ c H
PRo—— Bovecotege e coes Mypana dons | AscoseSocumy st | Unacbrtieciass | Euspmertcins | Gooamecton slns
' - s w « e
T— o e i ot g b o e s | » w o1 o
apaioom S Gosgrind S e o oot an sl | s s w o o
Jo—— T o sment s = kb o Bt K & x w 1 @
et e s o n L v
[periewtem o " 5 u 1 a
p——— i o " ~ w @ =
et PSS — 1 e " w @ a
Dot e T ) w x w @ e
e Soscn s et W e x @ war )
p— G v g o o a w w1 o
Crorar Pt T 0 W » w o o
Contoecaiinr R i O g oo o} o " x u wr o
1 o - W e o
o o x w m @
e ’ o o 2 o e o
Caftcm L o x w o o
Onirmon Hocm ke guvgien - o x w o e
Ductcscriom R oo o g o i of s spmert | " 5 w w e
. aen .
7 Label per ogni unita spaziale

[CASSE SAGS STREAMIER SPAGE UNITS [Bowmcotege tyer Hygiene ccessSecurity [Comstruction | Comtort
|etass class Lciess tnss Lctass
50 Chirurgia Generale CpentionThesve i3 & Tas i ler
50 Chirurgia Speciat OperationTheatre e [we Tas fer Gl
50 1brics o IC3 W2 i 6 G
50 Chirurgia Oriopedica/Traumatologica iC3 ne a3 ez Gl
Preparazicne Paziente/Risvegiio Jie na Tas fex Gu
Preparazione Paziente/Risvegiia [ur £n s a G
Lovaggio e Preparazione Statt Chirurghi |G s 5] (22 ler
Lovaggio Strumentario/Substeriiizzazi e s Tas a1 lew
Fiitro T ns Tas a IGO
angiogratia IC3 e It o G
emodinamica 03 eh a3 22 (522
e o 5 s z o
[Zona Reiss Chirurghi lo r2 Tw 2} )
o Openationeave. IG5 ha I3 o G
L [ et e s 6 v T & e
Fiitro Airlock 0 CD Ig e Iete
g Preparationioom He &) Tas = lem
TN, |ResuscitationChiidren Ine It Tas a G
PatientRoomintensecare i Ch a2 a G
e I & = 3 %
Radiotnerapy Inue ne Tas 0 les
Radiotherspy W I Tas 0 los
e o & ¢ @
- Radiotherapy It3 £ A3 3 les
Saia comanal/Controiio Radictherspy [HF e Jas c6 los
[y Radictherspy |C3 e a3 < fes
Preparazione Paziente Holging iC3 Ha Tas e i3]
Ss1a Comando/Controlic Office: lo IC7) Tas a Jers
TAC ExaminationeomcT IC3 w2 I o G
Examinationdoonti iC3 £ 5] G lar
ExaminstiondoomiRsy lo (78 IS 5 @ Iy
ExaminstionRoomiRay [o w2 I & Tes
ExaminationAoomRay lo " Tas & i)
Office lo CH s 7] a Jes
office lo w2 a fems
ExaminationgoomiRay lo 2 c o)
Preparationioom ne eH lu T a lem
C ExaminstionRcomiRay lo w2 1! us [ear i Jems
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MODELLAZIONE BIM A
R A B 26 A U BABADEA
Sy — —
g = _—
.,.——---—---—-:—- = = s
IN-OUT DATA
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Cliniche Chirurgiche s

Maternita

San Luca

A.FT Stabularioaﬂ

San
Damiano

Piastra
dei Servizi

Mario FiOri g

O ==

arch. Thorsten Lang

PROCEDURE DI IMPORTAZIONE DEL MODELLO

Rl T

{

—_—r

= =——

r
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IFC FORMATO DI INTERSCAMBIO MODELLI E DATI aﬂ

* Standardaperto ISO di iniziativa industria

* Basato su classi di oggetti predefiniti (solaio,
muro,..)

* Gerarchico, ad esempio: Un muro sta su un livello
all’interno di un edificio, che sta sul un sito,...

* Espandibile:si possono aggiungere proprieta al di
fuori dello standard

La predefinizione degli oggetti secondo
gli schemi e 'uniformita del significato
permette di definire delle regole
semantiche

DEFINIRE CONTENUTI DI INTERSCAMBIO aﬂ

Serve definire I'intento del modello da interscambiare, stabilendo le
esigenze del interscambio (Exchange requirements).

Questi vengono salvati in una tabella che definisce I'esportazione.

7

Concept Design o Building Energy Analysis (BEA) — R

= l ERM Orerview

T - ==t . e T o O

Overview of exchange requirements for Concept Design to Building Energy Archicad export settings contained in Xm file
Analysis

Source: GSA/ Statsbygg/ Senate Properties/ OGC/ AECOQ Testbed Sponsors/

Digital Alchemy
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VERIFICA MODELLO ED INFORMAZIONE PER aﬂ
PERCORSI MODELLO

@ ég Requisiti spazi espresso in labels
Q —_— E
P 78

L J
S
Energy analysis
BIM fel Calculaleds
©.g. TRANSY
Modellazione Manuale % Simulazione energetica
(Archicad, Revit) manuale con Energyplus

...@/ ‘%?\‘ G

° Early energy

simulation

Automatizzato con Early Automatizzato
Design Configurator con CEN-Tool

QUALE INFORMAZIONE SERVE ALLA aa
SIMULAZIONE ENERGETICA?

COERENZA MODELLO
Il modello deve avere un sito?
L’involucro & chiuso?
Ad ogni muro & assegnato un tipo?

COMPLETEZZA DATI
Per ogni spazio; sono presente tutti label?
| valori degli label sono tra quelli ammessi?

SE MANCANO DATI AL MODELLO (es. CORRIDOIO)
Aggiungere in base alle informazioni presenti;
Aggiungere valore di default;
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QUALE INFORMAZIONE SERVE ALLA aﬂ
SIMULAZIONE ENERGETICA?

4

Early energy
simulation

SE MANCANO DATI AL MODELLO (es. CORRIDOIO)
Aggiungere in base alle informazioni presenti; codice locale
Aggiungere valore di default; CEN Tool
Agguingere manualmente da esperto; Simulazione Designbuilder
Energy analysis

Calculated

arch. Stefania Pitzianti

SIMULAZIONE ENERGETICA DEL CASO STUDIO E
USO DELLA DASHBOARD

—_4_. —‘

= =——

| P
A
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SIMULAZIONE ENERGETICA DEL CASO STUDIO aﬂ

DST - Dashboard Valutazione delle
alternative di progetto:

0. Stato di fatto - utilizzo reale
0.1 Stato di fatto —valori labels
1. Modifica layout

2. Modifica involucro

3. Modifica MEP system

Archicad: Modellazione BIM -
A PoR ad ogni sing

zona
T SimpleBim: 4. Modifica Layout + involucro +
2 Verifica completezza MEP system
WC~Modello geometrico informazioni IFC - 5. Modifica Layout + involucro
‘ Aggiunta automatica IFC - 6. Modifica Layout + MEP system
Revit: per esportazione IFC con i valori Labels alle (validato) - 7. Modifica MEP system +involucro
confini di zona di Il livello corretti/ = IFC =—»| stanze - + -
esportazione gbXml Aggiunta valori Gibols Secondo i parametri:
l numerici Labels - Life Cicle Cost (Dashboard)
= z -  Consumo energetico
-  Emissione di anidride carbonica
- Comfort termico

"l
"

wi

o e ]

U

CSV = risultati =
simulazione + KPls
e —— Emissione CO2 ¢

| Comfort termico
GbXml = superfici analitiche |

v
’ Design Builder: simulazi ica I

SIMULAZIONE ENERGETICA DEL CASO STUDIO a.g

Consente importazione IFC con
proprieta

gS’mergy q’ x Difficoltaimportazione geometria

IFC — Complessita simulazione

Consente importazione IFC

EQUA. @ IDA ICE % |FC solo geometrico

x Utilizzo di un motore di simulazione

interno (non Energy Plus)

o i DesignBuilder ‘et

SOFTWARE == v Simulazione corretta

* Non consente importazione IFC
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SIMULAZIONE ENERGETICA DEL CASO STUDIO

0 Templates attvita
% Template San Luca - HOTEL

Moltiplicatore zona. 1
& Includs zona nei calcoli termici

¥, Superioe a Povimento T otole Edéico
+ Occupazions
5 Densta (persone/mq)

{2 Progremma.

® b (i | | i matabohco
SeWpOint O ConCRnTazane i CoNBMINaNts gunenco (ppm)

Esportazione modello GbXml per simulazione energetica

“
T Controlio Ambientale

Loyt [7evta | Comun | potre | Bmnasone | HVAC | Gensasins | Ot | 0 [

As

[ -

Importazione del modello in Design Builder

ety O — — Setpoirt di Fuscaidomento
AR NOIIFVCIELB/HODDO0 L QL § Riscaldamento () Ly
) e E Temp. di stenuszione in Riscaldemen... 10.0
§ Ratiescamento ('C)
Temp. Di atenuszions in Rafrescame... 260
Setpoirt & Venhlazione »
T e
Tumnazions 5
Oon
gt i 2
m ! Edea [ Vimaizzs | Progesa I | Smiszne [CFO | mamnazone Jcoae
AT it
i . . .
ot : Template per la simulazione energetica
[ A [ s [ s [0 [ s [

USO DELLA DASHBOARD

Gestione del file in formato IFC per la corretta importazione: Verifica

T
- X
\ Calibe n Ganece
»-
ol & . g g Form
oy %m gy Fom
Aopunti 12 Asneaments [ Numen
s N % Mode! Information At
i[z] 4ais (3 I [} 3 Project 1 o L8
0 |window Yes e TR
g @ - Site L4
2 Objects Based on Text Property Value r 0 o
. o o]
s Object [+] Include Yo propisti 4 space 75 Q
) aw o2 -
" = @ || we || Prease enter fiter ®
= 27
2| Include/Exclude Objects Based on Yes/No Property Value
AR Object [+] Include Yes/No Property [
) perty Styees:
:; Container Object Class @ Building Storey 4
- # Description <5 different values> s
u anlude/Exclude Property Elevation with flooring <o values> a ..u
" < values>
s - Object [+] Property [+] ForaT Equipment different values %4 'J
3% il ) No b FunctionalireaType <27 diflerent values> ¥4
LLf Bullding Storey All Yes ¥ Gross floor area <ali different values> 4
3 (Cotuma Al No s =
39 IColumn. Bullding Flement Conctnaction Tyne. Yes. b Gross perimeter <372 Cilesert velues 0
Settings | Resources | Model | ModelView | validstion | Enrichment | Substtution | Groups b Gross volume <all different values> 4
Monto L i a Il

Applicazione delle regole di completezza e validazione al modello del San Luca Vecchio
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USO DELLA DASHBOARD aﬂ

Gestione del file in formato IFC per la corretta importazione: Arricchimento

Identity Key Name PropertySet Name
BI:STREAMERPOR:RoomType RoomType STREAMER PoR
BI:STREAMERPOR:FunctionalAreaType FunctionalAreaType STREAMER PoR
BI:STREAMERPOR:Area Area STREAMER PoR
BI:STREAMERPOR:Amount Amount STREAMER PoR
BI:STREAMERROOM:Area Area STREAMER Room
BI:STREAMERLABELSPOR:AccessSecurity AccessSecurity STREAMER Labels PoR
BI:STREAMERLABELSPOR :Bowcollegelayer |Bowcollegelayer STREAMER Labels PoR
BI:STREAMERLABELSPOR:HygienicClass HygienicClass STREAMER Labels PoR
BI:STREAMERLABELSPOR:ComfortClass ComfortClass STREAMER Labels PoR
BI:STREAMERLABELSPOR:Construction Construction STREAMER Labels PoR
BI:STREAMERLABELSPOR:Equipment STREAMER Labels PoR
BI:STREAMERLABELSPOR:UserProfile UserProfile STREAMER Labels PoR

Object Or Sice
Group [+]
Property Name Space RoomType FunctionalArea Amou Bowcollege Hygienic AccessS
or Key Number Type nt Layer Class ecurity
Operator Match = Set Set Set Set Set Set
equals
16_A_001 ConferenceRoom  ConferenceRoom 1 (o] H2 A2
16_A_001a  Corridor Corridor 1 H H1 Al
16_A 001b  Toilet Toilet 1 I H4 A2
16_A_001c ;::;iletDisabledPeo ;I'eoiletDisabledPeop 1 | Ha ™

USO DELLA DASHBOARD aﬂ

Caregr
San Luca Vecehio

Stomes | R Sun, T7L7_Swommes | Syemmms | Seveer | CEMO TTL7 8 § CATS § MM | 2.2 802 15501
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ing. Ernesto ladanza

IL SISTEMA SACS POTENZIATO CON STREAMER

_*_.;.‘*

- =——

{ -

Streamerag
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ey

SACS:
SISTEMA ANALISI CONSISTENZE STRUTTURALI

SPAZ|

ANALIS| DEGLI SPAZI \

SEGNALETICA PROGEY e

WAYFINDING J L
GESTIONE PULIZIE TAMENTO

PERSONE

GESTIONE PERSONALE
ELENCO TELEFONICO
EMAIL

ElETrmMml cay

REPORT

IMPLANT AM BI E NTI
TECNOLOGIA

IMPIANTI WEs
ASSET
ELETTROMEDICALI

PROCESSI ol

MODULISTICA PULZE |
REPORT URezzn
ACCREDITAMENTO

ENERGIA
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ANALISI DEGLI SPAZI aﬂ

& Chrome Archivio Modifica Visualizza Cronologla Preferiti Persone Finestra Guida ¥ @ O % @ = [ #) Dom10:39 Emestoladanza Q. @
®  ®  Nowscheds

% O SACS 16 - SANLUCA / PIANC x e
€ C O 172.20.10.2fsacswebhome.aspx

@ :""""‘_,.__ a/ﬁ‘ SACSweb - Facility Management
Corvon —

16 - SAN LUCA / PIANO SECONDO

avascript-void(o):

90 Z0OLENNa B BB e% 00® - &1

e ey ]

ANALISI DEGLI SPAZI aﬂ

PADIGLIONE: 16 - SAN LUCA

——
-~
[
==
T

TEEEE T

Destinazioni d'Uso
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QUERY COMPLESSE CON EUREKA! ag

Earekal
sraians

- Pl

SEGNALETICA E WAYFINDING a.g

Accettazione e Prenotazione

Cadice da citar i caso dmfervento - n. Call Center 7375
Codice Ambiente: 8b 216
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IMPIANTI, ASSET ED ELETTROMEDICALI

s x spot-aous (1] NEwsPOT (C) sPoT (7] AssO (0] sacs

scumsann Crewsor Cvor ase cACSWeD - Facility Management

OND_"?

e O
sl halpies Dettaghe Rach Rach ™00 CODICELOCALE: 16_C_215a
Tomtnarnt s Svese - CODICECOMPLESSO: S02844
bl dereral — CODICEEQ: C16_16_C_2153_940_002
diversi o Codice ambi 70013 = _10_%_4 _I4U_L
Shec oo boriamt 3 i COMMENTS: 2X18
2 e Prova diversi oM l:'; CONDITION: BUONO
* s Ao DESCSTATUS: IS
« Arasoce — DIMENSION: 50X30
E—— Ry
« Cibanra POSIZIONE: SOFFITTO
QIEARTIMENTQ TECNICD * Note: - POTENZA_ELETTRICA_(W): 36
Trenico i = TIPO_LAMPADA: Fluorescenti tubolari
Tcuce = PPPO2
201 CODICELOCALE: 16_C_216
P —— Codice Presa 700008C CODICECOMPLESSO: S0284A
roace Sos hiice CODICEEQ: C16_16_C_216_940_001
polog COMMENTS: 1X35
= I nale I = CONDITION: BUONO =
ey b = GI DESCSTATUS: IS —————
: DIMENSIONE 60x15
TECHIC 04 _—
%05 = - QUANTITA: 1 =
Tz n0s [/ POSIZIONE: PARETE |
menco %07 POTENZA_ELETTRICA_(W): 36 C—
o w08 _— TIPO_LAMPADA: Fluorescenti tubolari ~ —————
w0
BTG TE i ——| CODICELOCALE: 16_C_215
Tecucs h | CODICECOMPLESSO: S028AA e
®13

ACCREDITAMENTO

=
[« IS v Blelx] & s
Fle Modfica Visuokzza FPreferti Strumenti 7 —
e pefeti | 5 & - & ~ ) Eushal ]SEMIO @) Brbnk Conference Manoge.,, ) ASSOFnder g sl=1 \ ©C
o Lkense a8 'n-vm-m-w-o-"t;‘tC'Q'(vb\\g(v”m
3
a0  Sam e oo > A oAbl 3138 - O Prmomsiog ik Slaionih St

Home : Consultazions o Comedasions . Seita della Lista . Compilazione Finale

i
awmouo coonce T "arer o
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MODULISTICA WEB

As

Dipartments: 12.- DA ONCOLOGIA

Aows 6 Asiwith: 2247 - CEGENGA UROLOGICA

woo
1248 - UROLOGIA E CHIRURGIA ANDROLOGICA

Soagli e | e fle selezscnsss

STREAMER

() ()

for one or more inpatients)
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STREAMER

[T T T —

. Deg./Bassa Diagn :
o Temp.lnv: 21°C +/-1
« Umidlnv;: 50% +/- 10% (=T
: impEet:26°C ait
o Umid Est: 50% +/- 10% + Ladel vahue: H
2 + Descrizione: nckudes the larer part o the patient sccommodations
o Ambulatodo chiungio: HOTEL
(TC, RMN, PET, lineari ecc...): 12
. e B Specificlty l
o Degenza, Day Hospital, D-ysuwy 2 costs
o Diagnostica a bassa complessitd (RX. Ecografia, MOC, Endoscopia, ecc...): 12 ”

Ambulatorio chiururgico: 5.5
ad

(TC, RMN, PET, lineari ecc...): 5.5
Laboratorio: 5.5

Degenza, Day Hospial, Day Surgery: 7 I
Diagrostica a bassa complessit (RX, Ecografia, MOC, Endoscopia, 6<c...): 5.5

so0os0

The equipment label class has a direct relation with the usage of er

energy caloulaon 0ol o simulate tho energy consumpionofa i (SisamersEquiment Class 602 |

factor in energy efficiency. An activity-based analysis has been con

project called the STIL2'projecl ‘measurement data has been colle

premises. Resul| « Label value: EQ2

medical equipm « Description: Electric power equal to an office

X-ray equipmen! « Notes:

facilities, the me: « Layer relation, default value for:: Office 1
the total energy « Power usage: 0.001 kW/m? (0.08 kW for each workstation) ) i
in (medical) equ « Medical gases: "

on a small area,
energy efficiency Wway WILNout Inincung mne ‘
energy efficiency ind a in particular high electric
power demand | r distance between source and
room will decre: ut is changed, it is also

recommended he building with the same
deliverance. So r of terminals is also compatible.

Colophon

FPowerPoint:  ltalian Workshop

Issue Date:  28™ November 2016

Author: Luca Marzi (AOC-UNIFI), Thorsten Lang (IAA), Stefania Pitzianti (BEQ) and Emesto ladanza (AOC-UNIFI)
Version 1.0

The Streamer pm;ect is co—rnanced by the European Camrmswn under the seventh research framework programme FP7-2013-NMP-ENV-EeB with contractno.

608739. The does not represent the view of the European Commission.
© Streamer
All rights reserved. Any duplication or use of objects such as diags in other elect: printed it is not permitted without the author’s agreement.

e
=
won
b gt

B Streamer

European research on energy-efficient healthcare districts

D7.6 REAL CASE IN ITALY VALIDATION THROUGH PARTICIPATORY DESIGN SESSION — 3 March 2017
STREAMER

90 - 98



Streamer

European research on energy-efficient healthcare districts

APPENDIX 5 — List of attendees

THE STREAMER PROJECT
TOOLS AND METHODOLOGIES FOR THE IMPLEMENTATION OF THE ENERGY EFFICIENCY IN THE
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