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1 Aims of the project

The Smart Urban Isle (SUI) project intends to move forward with urban energy savings and
decentralisation of renewable energy generation. Based on a three cornerstones procedure, the SUI
project aims at a whole new urban planning that allows cities to grow in a sustainable way [1].

A SUIl is defined as ‘areas around a public building, which make use of the synergies between differ-
ent (building) functions and of the scale advantages for energy (storage) solutions’. These areas can
consist of 10 — 1000 buildings; the optimal scale will be evaluated, and will depend on different (tech-
nological) solutions.

Consequently, we develop an innovative new concept for city planning, where cities are arranged and
grow through small integrated areas. The project is formed by three complementary and integrated
blocks: mini networks, bioclimatic and responsive building design and management platform. The mini
networks include decentralised renewable energy generation, energy storage and distribution, and
consider integration of (electrical) mobility. Bioclimatic design of buildings (and urban planning) with
optimal integration with the mini-network will be developed, using the public building as an example.
An energy management system to control and optimize energy flows will be carried out taking into
account innovative ICT measures.

This project is intended to be adapted to larger scales by connecting several SUIs within neighbour-
hoods, districts or cities. We consider an applied research and implementation approach to fully de-
velop every aspect of the SUI concept. In this way, we conceive innovative and technological solutions
which make the smart integrated city come true.

To achieve these goals, municipalities such as Amsterdam, Winterthur, Zurich, Limassol, lasi,
Granada, Gussing through ecoEnergyLand and Santa Cruz de Tenerife work hand in hand by
implementing the SUI outcomes. Technology and industrial partners such as Implenia, Losinger-
Marazzi and Anerdgy play an important role to reinforce the solution by reflecting the findings with real
world challenges. The project results aim at the enhancement of the energy savings and efficiency in
the urban fabric. To achieve this, SUI project relies on already existing data upon renewable energy
islands and the increase of the energy efficiency on urban environments. On the other hand, urban
areas account for 60 to 80% of global energy consumption and around the same share of CO:
emissions. The SUI project aims to reduce energy consumption and thus, CO2 emissions.

1.1 Project Partners (main):
TU Delft, the Netherland

Cyprus University of Technology, Cyprus

Middle East Technical University, Turkey

Technical University lasi, Romania

ZHAW Zurich University of Applied Sciences, Switzerland

European Centre for Renewable Energy, Austria

1.2 Project Schedule
Project Start: March 2016

Project Duration: 28 months
Project End: June 2018
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2 Current state of research

2.1  Smart Urban Isle Mini-networks

The following activities, according to the description of work proposed, have been developed so far.
2.1.1 Task 4.1 Concept development

Inventory of boundary conditions: buildings types, climate:

A template was developed to describe all case studies in a common way. The template
includes the necessary information to develop common guidelines for different kinds of case
studies, according to climate, building type, area density etc.

high

Closed end SUI

Open end SUI

Spatial coherence of elements

Conceptual SUI

basic Functional complexity of components elaborate

Three different types (

Figure 1) of a SUI as used in this study were elaborated. A more detailed description will be
available in the final report.

high

Closed end SUI

Open end SUI

Spatial coherence of elements

Conceptual SUI

basic Functional complexity of components elaborate

Figure 1: Three different types of a SUI
Overview of network technologies focussed on production from solar and wind energy:

An extensive technology inventory was developed, including over 200 technologies suitable
for SUI mini networks. The technologies are described in a large excel file, with relevant
information to enable a quick scan of which technology is suitable in which case study type.
The information includes i.a.: basic function (for example: electricity production); technology
type (e.g. wind energy); power capacity, etc.).

The technology inventory will be one of the tools that can be used in the developments of a
SUI mini network concept (part of D4.1 and D4.2 as well).

Development of mini network concepts, based on standardised cases (from a few buildings to 100 and
1000 buildings):
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For the development of mini network concepts a stepwise approach was agreed on with all
partners during the Amsterdam meeting in October 2016. At this moment the first 3 case study
analyses (Haarlem NL, Winterthur CH and Gussing AT) are being developed.

2.1.2 Task 4.2 Concept analysis
Concept analysis on key performance indicators (KPI's)

KPI's for energy were developed by WP4, but not yet applied to the case studies, since these
are not yet finished

Guidelines and recommendations for requirements on and relation with blocks 2 and 3

A handbook for developing SUI is being developed

2.2 Developed Tools

Subsequent the so far developed and adapted tools are listed. The tools are not jet completely final-
ized. To keep it simple some images of the tools are shown. The whole tools will be available at the
end of the project and some of them can be found in the annex.

2.2.1 Inventory File

In a first step an ,Inventory File* (Figure 2) was developed [2] [3]. In this file currently available tech-
nologies and companies in association with renewable energy technologies were collected always
with the focus of possible contribution to a SUI.
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Figure 2: Extract of ,Inventory File*
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Technology Matrix

2.2.2

In a second step an existing “Technology Matrix” (cf. Figure 3) was adapted to the conditions of a SUI
[4]. In this matrix the “basic needs” of a SUI are visible and a first rough selection of suitable

conditions.
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Figure 3: Extract of "Technology Matrix" (Koehler, 2016)
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2.2.3 SWOT File

As tool to support the selection of best fitting technologies for a specific SUI a “SWOT File” (Figure 4)
was developed [5] [6].
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Figure 4: Extract of "SWOT File" (Podzorski, 2017)
2.2.4 Key Performance Indicators (KPIs)

To be able to measure the performance of a SUI a list of suitable KPIs (Figure 5) was developed [7]

(8] [9].

10
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Figure 5: Extract of KPI list

2.2.5 Areacrosslinking tool thermic
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To be able to build a SUI, the usable on-site sources and the later user mix need to match as good as
possible. To give a hand in this direction an “Area crosslinking tool thermic” (Figure 6 and 7) was
developed [10] [11]. With the help of this tool the different user categories according to SIA 2040 can
be selected and percental distributed in a way, that the thermal balance over one year is as balanced
as possible.
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Figure 6: Extract "Area crosslinking tool thermic" input mask (Braumandl, 2017)
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Figure 7: Example of evaluation "Area crosslinking tool thermic" (Braumandl, 2017)

2.2.6 Areacrosslinking tool power

In a further step the “Area crosslinking tool thermic” (Figure 8 and 7) was refined and adapted to the
tool “Area crosslinking tool power” (Figures 8 and 9) [12], [13]. With this tool now it is possible to
optimise the user mix and power consumption according to on-site sources wind [14] and solar.

Arealnutzung: Berechnungstool elektrischer Energiefliisse

1) 2) 3) 4) 5) 5)
PV-/ und Energiebezugsfliche| Nutzungskategorie  Nutzungin % Gebdudestandard Heiztechnologie Kiihitechnologie
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Wohnen EFH 0% [Zielwert Erdregister - Warmepumpe SplitKlima
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Stdausrichtung 532 kWp Schule 18% | Minergie - P Fernwarme Split Klima
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Sportbauten 0% |Zielwert Erdregister - Wal pumpe Split Klima
Hallenb&der 0% |Standard Erdregister - Wi Split Klima

Figure 8: Extract "Area crosslinking tool power" input mask (Baumann & Meier, 2017)
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Figure 9: Example of evaluation "Area crosslinking tool power" (Baumann & Meier, 2017)

2.2.7 Crosslinking level

As each SUI is different and has to deal with different circumstances, different depths of crosslinking

are possible (Figure 1014) [11].
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2.3 Further deliverables generated so far.
The progress so far has generated the deliverables shown in Table 1. Final deliverables in the Annex.

Table 1: Generated deliverables during project

No. of deliverable Name of deliverable

D11 Domain requirements specification

D1.2 Domain operational models design

D13 Cross models design

D14 Key Performance Indicators

D21 Energy Profile of the SUI

D22 Series of energy efficient conservation interventions and their impact

D23 Results of the validation of the SUI concept [still pending]

D31 Software concept

D 3.2 Platform prototype tested for individual scenarios [still pending]

D41 Concepts for smart mini networks for given situations [still pending]

D 4.2 Guidelines on how to develop smart mini networks for a given area that is to
become a SUI [still pending]

D 4.3 Proof of concept of mini networks in detail (simulated results) [still pending]

D6.1 Dissemination plan and results
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2.3.1 Description of work
WP 1 — Smart Urban Isle Concept and Scenarios

Task 1.1 studied specific needs of each domain (bioclimatic architecture, management platform and
renewable energy) on each participating country (Spain, The Netherlands, Cyprus, Turkey, Romania,
Austria and Switzerland). A deep legislation analysis was made so that domain-based, cross-domain
operation and business analysis can be undertaken.

Task 1.2 dealt with common issues that attach the global SUI concept and divided in two categories:
technical and non-technical. As a result of the analysis done of the identified challenges, a list of initial
requirements was generated. Each expert field (bioclimatic architecture, management platform and
mini-networks) has its own indicators allowing an easy comparison between them.

In task 1.3 several approaches were analysed in order to achieve a complete and functional relation
between the three domains involved in the SUI formation. First, a conceptual framework was defined
in order to address the sequence of actions that need to be carried out. Finally, a list of tasks was
developed to be performed during the implementation stage.

Task 1.4 defined key performance indicators to take into account the SUI conceptual framework de-
fined in the previous tasks. The main goal of these indicators is to quantify the interaction between
buildings and their surroundings in terms of energy and microclimatic effects. As a result, the SUI
readiness of an area and its buildings will be addressed.

WP 2 — Smart Urban Isle Bioclimatic design and mobility

Task 2.1 concerning the Bioclimatic analysis of the selected Urban Isle and the focus-building has
been completed for some of the case studies; others are ongoing. In this regard, the following
activities have been undertaken:

» Determining the human comfort conditions in the building has been completed. The information for
the envelope performance of the building (air-tightness (infiltration), thermal bridges, air and water
leakages and heat transfer) are still being collected. The energy profile of the building (kwh/m? and
CO:2 emissions) is under development.

» Developing an energy profile of the area (energy consumption, thermal comfort, and CO:
emissions) has been done through simulations in the proposed new neighbourhoods and through
energy simulations and/or energy audits of the existing pilot neighbourhoods. Also, the materiality
and geometry of the area have been documented.

» Evaluation of the mobility impact on the energy profile is underway.

» The heat island effect will be cited in the deliverable from other studies and correlated with the CO2
emissions and the geometry and materiality of the area.

With regard to task 2.2 concerning the bioclimatic measures for the SUI and the focus-building.

» Proposing a set of sustainable and energy efficient conservation interventions for the building,
based on data acquired with data-loggers as well as user satisfaction surveys is underway. Due to
practical reasons the blower test has been replaced with thermal imaging in some case studies.

» As a next step, developing a feasibility study of each measure in terms of reduction of the energy
consumption, its economic viability and its sustainability impact using the adequate software, will
be started.

With regard to task 2.3 concerning the simulation of the SUI and the focus-building to determine the
prevailing conditions, the following work has been completed for most case studies:

» The building and surrounding area (SUI) has been modelled and simulated with accurate weather
data to determine the base case scenario and will now be compared with the real-time data
gathered in task 2.1; thereafter the model will be adjusted and validated. The proposed measures
will then be incorporated into the model to determine the most efficient scenario for implementation.

Work on task 2.4 concerning the testing and tangible validation of the concept has yet to be started,
since itis tied to the results of the previous tasks.

WP 3 — Smart Urban Isle Management System

Task 3.1 defined detailed requirements of the system. It was collected information about sensors
(mainly smartphones), to obtain different types of information (to be finally decided in collaboration

- 16 -
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with WP 2 and WP 4 partners). The complete version of the SUI Energy Management System (SEMS)
is developed around different mathematical models which try to reproduce the human behaviour, as
analytical models, probability based approaches or knowledge based approaches (cf. figure 15).
Sensors (e.g. placed on electrical installations, such as PV production, storage, meteo data) will
collect data to be introduced in the management platform (e.g. aggregation and statistics in
dashboards). Actuators will feed from this data to act through the algorithms and rules defined. Finally,
dashboards will show the data flow (warnings, bugs, mistakes, ...) according to specific indicators and
parameters. This will allow to perform SUI key operational parameters optimization (i.e. deviation
report). A subsequent simulation of decisions can result from priority logic inter KPI correlation (incl.
non-measurable values). Decision making is supported through KPI vs simulation (action plan).
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Figure 16: Basic idea of the SUI Energy Management System (SEMS)

In task 3.2, the management system of the platform was designed. A versatile architecture using
smartphones as sensors throughout the SUI is comprised by blocks of information. Each block of
information is related to a specific measure, being able to have (each block) several entries.

In task 3.3, the platform system was developed [15]. Different modules were developed to, for
instance, store information (DB), logical interpretation (LOGIC), and collection of data from mobile
systems and data transmission. In order to test the technology framework, a validation demo was
carried out. In this demo, it was selected “gps”, “signal”, “lag” and “calls” as information blocks and
each one of them has one entry.

Task 3.4 has developed a user interface containing a public and a private area where only
authenticated users can access to restricted information. Different APl methods were implemented for
communication between modules and systems, as well as for collecting and distributing data.

WP 4 — Smart Urban Isle Mini-networks
See: 2.1 Smart Urban Isle Mini-networks
WP6 — Dissemination & Exploitation

Task 6.1 is related with the best means to disseminate the SUI results to a widest audience as
possible, including technical, scientific and society. The dissemination actions have been undertaken
by all project partners. A general record was kept to easily quantify the impact of the SUI project.

Task 6.2 addresses the current market outlook in different sectors. Initial user requirements have been
analysed to start developing the strategy and business model for future exploitation.

WP7 — Project Management & Coordination

The main objective of task 7.1 was to ensure the successful realisation of the foreseen activities and
objectives of SUI. In deliverable D7.1 (Project Presentation), a presentation of the project was made.
This presentation was used in the opening event of introduction to JPI Urban Europe projects in
Amsterdam. Deliverable D7.2 (Project Management & Quality Control Plan) defines the requirements
of the project in detail and ensures the alignment of general communication rules, quality control
processes, work planning and procedures, as well as technical support for the archiving of
documentations.

In task 7.2 a Consortium Agreement was established. This agreement settles different procedures and
tools to perform fast and effective communication in the project. Management activities were also
undertaken such as: preparation and organization of project meetings, writing of meeting minutes,
follow-up meetings (mostly audio conferences.

Task 7.3 is related to project and cost reporting. Regarding project reporting, templates, a document
repository and periodic reports were generated to successfully monitor the project. On the other hand,
due to this is a project where each partner has been funded by their respective national funding
agencies, each partner established their own clear reporting structure and process for the whole
duration of the project [16].

3 Outlook 2017

Future steps are to validate and test the developed tools on the basis of existing buildings
(Technopark) or areas that stay in the planning phase (Werk 1). The goal of this testing is to find weak
points in the tools and to eliminate them. Further a SUI “Hand Book” will be developed to give a
helping hand if a SUI is going to be developed. In order to generate a user friendly and practice-
oriented handbook a close collaboration with Implenia and Losinger Marrazzi is performed. Thanks to
this cooperation constant feedback out of the praxis and especially experience out of the 2000 Watt
certifying process helps improving the handbook.

4 References

[1] V. Carabias-Hutter, ‘SUI Project Presentation’. Apr-2016.
[2] U. Podzorski, ‘SUI Inventory File'. Aug-2016.



g SMART BIOCLIMATIC LOW-CARBON URBAN AREAS AS INNOVATIVE ENERGY ISLES

(3]
[4]
[5]
[6]

[7]
[8]

[9]

U. Podzorski, ‘Concept review and mapping for Smart Urban Isles — An analysis of the state of the
art in science and on the market’. 14-Aug-2016.

U. Podzorski and S. Koehler, ‘Technology Matrix - Inventory alignment SUI'. 27-Mar-2017.

U. Podzorski, ‘SWOT File SUI'. 25-Jan-2017.

U. Podzorski, ‘Technology assessment and SWOT analysis of energy production and storage
possibilities used in Smart Urban Isles (SUI)'. 02-May-2017.

G. Shala, ‘Key Pereformance Indiocator’. Jun-2017.

G. Shala, ‘Key Performance Indicators (KPI) to analyze Smart Urban Isles Mini-Networks’. 28-
Feb-2017.

G. Shala, ‘KPI Dashbord for SUI'. Jul-2017.

[10] T. Braumandl, ‘Area crosslinking tool thermic’. Jun-2017.

[11] T. Braumandl, ‘Nutzungsdurchmischung von Arealen aus energetischer Sicht’. 10-Jan-2017.
[12] R. Baumann and R. Meier, ‘BA17_Energie_Tool _zu _SUI'. 09-Jun-2017.

[13] R. Baumann and R. Meier, ‘Area crosslinking tool power’. 09-Jun-2017.

[14] S. Koehler, ‘CH -Winterthur - Werk 1 - WindRail Projektbeschreibung v1.0’. 2017.

[15] S. Mohammadi and S. Jansen, ‘WP3_example_implementation_in_SUI_Platform’. 07-Apr-2017.
[16] ‘IPI Urban Europe project Progress Report SUI'. 03-Jan-2017.



