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1 ABSTRACT

This paper aims to present the methods employegteébgiemonstration project “Korneuburg Way2Smart” to
contribute to the municipality’s plan of achieviegergy self-sufficiency by 2036. The municipality o
Korneuburg plans to refurbish two municipality-owneesidential buildings. This includes the compatcti
of two buildings by way of super structures andex®s, as well as utilization of facade and roohsr®r
energy-generation. In an attempt to answer thetgussarising in a general public along the wayato
broader acceptance of this smart city vision, dmerenergy platform with interactive maps is enyglo to
visualize the current energy situation city-wided ahighlight the future potential of renewable gyer
sources and refurbishment measures for individuddiings. The energy platform aims to support restd
and stakeholders with energy forecasts accordimifferent development scenarios to underpin enargy
building decisions and for them to achieve thealgadf energy self- sufficiency. The implementatminthe
web platform’s user interface must meet severalirements: It is required to be both intuitive araby-to-
use by non-professionals. In addition, it must bke @40 cover a wide range of use cases such as @ipu
building energy calculation parameters and enecgpario parameters, as well as various measuretaent
The inclusion of citizens and neighbourhoods in tf@nsition process is another focus of the project
Residents are informed about the municipality’soast from an early stage and can partake in detisio
processes. With the so-called “buddy-program”, #ukication of a wider public on technical topics,
possibilities for self-organisation, managementcaf sharing, etc. are also part of the project. New
innovative mobility concepts such as “tenants-mtpiilare also explored. The buildings of the projace
planned as “nearly car-free” buildings.

Keywords: nearly car-free, databases, energy phatforneuburg, simulation

2 INTRODUCTION TO THE PROJECT: WAY2SMART KORNEUBURG

Cities in Austria are constantly evolving and neéedeinvent themselves continuously, especially ttue
impending changing climate, increasing scarcitpueses and urbanization. A small town, Korneubwgrn
Vienna, with about 12,000 inhabitants, gets readméet these challenges. Until 2036, the foreqasiict

a population increase in Korneuburg of up to 50%meet the needs of a growing city, citizens, miihs
and administration planned Korneuburg's path to6288h ambitious objectives in terms of energy and
CO2-saving and concentration on “social togethexyhes

The Masterplan 2036 (17&4 Organisationsberatung iBrab al 2014), Korneuburg’s urban development
concept, created with a big public participationjpct in the year 2011, is based upon three pilksosial
interaction, education and water. Public partidgpatand energy-self-sufficiency are the foundation,
which these pillars are built. The Project Way2dna@&ms to demonstrate how energy-self-sufficienggl a
high quality of life is affordable also for smalldigets.

The three-year project is funded by the Austriaim@te and Energy Fund, with a consortium of redesas;
grid operators, energy planners, mobility planraard architects, as well as the municipality of Karurg.
The specific goals of the project are the refunmisht of two municipality-owned residential buildshgnd
the creation of a mobility hub in the area of thkabilitated objects and thus create alternativeélse use of
private cars. In this prototype housing schemegrdéfble small apartments are to be provided to goun
tenants in a targeted manner. Figure 1 shows tleentwnicipality-owned residential buildings that the
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municipality of Korneuburg intends to rehabilitabgth the intention to live up to its 2036 Visiomament
and Master Plan.

Figure 1: The two municipality-owned residentiallBings to be rehabilitate (HuB architekten ZT KG13)

As accompanying measures, (i) communications progras are to reconcile measures and needs of
existing and new tenants on a level-playing fieithvexperts. The main goal here is to achieve decep

for rehabilitation measures as well as self-org#ios. (i) Tenants and other citizens will be infeed of

and mobilised for the objective of the energy-seifficiency of Korneuburg. (iii) Property developedire
involved in the process which is monitored by shogists. An energy platform should support the
involvement of the citizen in the transformatioogess.

3 ENERGY PLATFORM

The purpose of the proposed energy platform igo(iprovide examples of best-practice building9, t6i
visualize the status-quo of Korneuburg's energyasion, (iii) to highlight energy potentials and/)(ito
accumulate detailed building data through inpuneBsurement and audit results.

Purpose (i)-(iii) aims to guide residents and stakeers of Korneuburg municipality to achieve thgdal of
energy-self-sufficiency. The accumulation of builglidata (purpose iv) supports that by graduallyrommg
the underlying data, thus strengthening both acyusad validity of the proposed measures and smenar

Implementation: The implementation of such a platfaequires three key components: First, a means to
store the various data of each subject matterdonsistent and useful form. Second, a way of deteng

the energy status and potential of the whole digst, an accessible interface for residents anéroth
stakeholders to access this information and proadititional data.

3.1 Energy Database

The first requirement is met by a database thaestall relevant information. This energy databasiects
building energy information in the forms of enenggrformance calculation and literature for bescpca
examples, measurement and bill data, as well agdaiion results.

The data comes from different sources: Participatisidents and key stakeholder can provide measunte
data, utility bills and energy performance ceréfes to better qualify existing buildings. Best gbice
examples and potential measures are derived fremqus research and literature. A designated simuala
engine provides results for energy scenarios, bathhe level of a single building, as well as thieole
municipality.

Table 1 shows data types A — D being used condlyrand combined for purposes i) through iv). The
challenge is to relate these different data typasse them for both information and simulation jpggs.

Purposes
Data type Accuracy (i) (i) (iii) (iv)
A- Simulation result low (m) (m) (m)
B - Energy performance medium (*r) (*r) (in)
certificates
C - Utility bills high (*r) (m) (m) (in)
D - High-res measurement Very high (*r) *r) (in)

Table 1 Data types for information and simulatiamgoses
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Purposes: (i) Best Practice, (ii) Status-Quo, @igtentials, (iv) Data accumulation, (m) Matlab giation
engine, (*r) data from reference projects and tdjasks, (in) web platform user (in)put

Key aspects:
+ Data sources: Residents, Stakeholder, Researchers
« Data types: Measurements, energy performanceicatés, utility bills, simulation results

« Data security & privacy: User inputs must be sedusnd anonymised if displayed for a general
audience

« Data appreciation: With time, low quality data amtlerlying estimates can be gradually replaced
by higher quality data through the web applicatiuerface described below.

3.2 Simulation engine

The purpose of the simulation engine is twofoldsticalculate the energy balance for individualdaogs
with detailed input data and high resolution. Selggovide grand-scale simulation capabilities goergy
scenarios of Korneuburg, taking into account défemrefurbishment standards and rates, as welffaset
time frames. Both features can use building data fthe energy database as input.

The grand-scale simulation groups individual buitii together according to their energetic charisties.
Each group is represented by an automatically ededtuilding model using predefined components
according to the group’s characteristics (e.g.e$@ietached single family house'). These virtudtiimg
models contain properties of geometry, usage cteistics and thermal properties which are preaefin
according to typical Austrian conditiohs.

This approach entails additional synergies: Thedpscale simulation benefits from detailed resideput
to refine the assumptions from the 'typical buitgirmodel by adding measurement data on top of it.

3.2.1 Simulation method

The method is based on tools from two pre-projeh® first tool was conceived by master studentshef
University of Applied Sciences Technikum Wien (Gsilet. al 2012) and performs static simulationshef
energy balance of Korneuburg. The user inputs aildibg data regarding geometry, construction metho
and energy systems. This approach was tested diddted with results from existing energy registefs
Korneuburg (2008). For this project, input handlmas generalized to include prebuilt libraries oilding
components, energy systems and default standahdshwgroup typical building components and energy
systems for a given building period, constructiogtimd, geometry type and usage.

The second tool originated from two research ptopenducted by the Austrian Institute of Buildingda
Ecology (IBO). It provides dynamic calculation medis for thermic building simulation in a single timal
zone and yields energy usage, energy supply, htyvddd temperatures in a quarter-hour resolutisnyell

as CO2- and primary energy balances. The tool vedislated using a TRNSYS reference model and
provides a basis for the simulation engine of thergy platform (Rondoni, et.al. 2015).

As a combination of these two tools, the simulagémgine can deliver detailed dynamic energy sinaat
results on any particular building, be it with dietd user input or using the existing building &bes shown
in in Table 2.

For the purposes of grand-scale scenario calculatfi®@ engine performs two separate steps: Faftulate
the detailed energy performance of all definedding types/models. Then, aggregate the resultsr@diocp
to the spatiotemporal occurrence of these buildihgsughout the scenario to obtain a city estimate.

For simulation purposes, any building — virtuateal — requires an orientation associated to ibsngry for
weather and insolation effects to be applied ctyre€herefore, the simulation of real city quast@eeds to
take the effects of orientation into account whppemding the same virtual building for every realding
of similar type but different orientation.

Korneuburg is located on the river Danube, whichsrérom the North-West to South-East, and the roads
network matches that cardinal direction. Since nmsidings are in line with their street directiaime

! Episcope: Regional Case Studies (RCS) Austria5201
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overall distribution of the city favours South-Eastd South-West orientations. To accommodate figr th
effect, building and street orientations from Gi&adare analysed and matched with the overall hugla.
The result is a distribution of building quantitisd areas for each orientation.

Construction method Building Standard Geometry Type of usage
Reinforced concrete 1900 Single family house Home
Brick 1920 Apartment building Commerce
Solid wood 1950 Business Office
Lightweight 1960 Industry Business
Mixed 1970 Commerce Industry

1980 Office Kindergarten

1990 Miscellaneous single-storey

Renovated conventional Miscellaneous multistorey

Renovated —low-energy

building

Renovated —passive house

Table 2 Properties of geometry, usage characteiatid thermal properties

In the second step of the grand-scale simulatteyirtual typical buildings in their distinct origtions are
scaled by the total floor area occupied by theeesye building type. The distribution of buildifgpes can
also be time- dependent with a transition functidhis so called ‘refurbishment rate’ reflects graldu
transitions of one type to another through refdmment and densification.

3.2.2 Data for building description

Buildings can include solar active components. padormance of such systems (i.e. Photovoltaicritlyb
and solar thermic collectors) depend heavily oiir ti@entation. For this reason, they cannot béuited in
a generic building type geometry, because types hawdefined orientation.

Instead, the simulation applies an allocation fiamcto obtain optimal solar active component camfigion
as a function of building orientation and buildiggometry.

The allocation algorithm is a function of orientaetiand area of the building’s surfaces. The allonais
optimized for cost-efficiency of the components any optimization criteria are possible.

3.3 Web application
The web application is devised to facilitate thikof@ing use cases:

(i) Users can provide additional data of their dwouse to improve the database and obtain more atecur
results for themselves.

(i) Users can browse best practice examples angbace them with their current building.

(iif) Users can analyse the effects of suggestéatiishment measures on their own house and tgdrcit
total.

Key aspects of this platform are:

« Provide Project identity constituencies and motvaarticipants as opposed to mere supply of
information

* Social inclusion: design for accessibility.

* Focus on Gender & Diversity principles for web aggions

« Data visualization: The main part of the web agilan is an interactive 2D/3D map of Korneuburg
» Data integrity: The interface must ensure that gabaided meets the database requirements

» Data validity: Syntactically correct but (semanliygawrong data pose a threat.
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4 MOBILITY-CONCEPT

Korneuburg is a small, but growing city. Plus ng&0 % inhabitants until 2036 is also a big chajkeror
mobility. Business as usual would lead to dailyffitajams, a loss of life-quality. And not at leasst
environmental impact: individual motorised tranggerresponsible for about one third of greenhoyase
emissions.

There are 1,3 cars / household in Korneuburg(R&simal Parter 2015) — and people use their car ftmem
than 50 % of their daily ways. Urban mobility, tledters a mix of transport-modes for all daily wayfsthe
inhabitants, is necessary, to get people indepérdehe possession of an own car.

Public transport is a part of the solution. Kornengs connection via train to Vienna and Stockesatather
good (5 trains per hour), but the connection togheounding region per bus is insufficient. Altigbuin
Austria the provinces are responsible for publimsport offers — Korneuburg plans to increase utdity
and make public transport more visible in the toBus stations will be changed to “multi-modal-mdig#
points” —the first one will be settled at the btegisn in front of the way2smart building.

4.1 Offers for tenants-mobility

The way2smart building is planned as a “nearly foe- building”. The demonstration-project includes
different options to make alternatives to the “avan” more attractive.

« bike stands: easy to reach for the tenants, thiefifpin a sufficient amount (1 bike per person)
e e-car sharing

» e-bike and/or cargo-bike sharing

e optional screen-display of the mobility-point alaside the building

Korneuburg'’s building code requires to build 1 “kpag spaces for each new flat. This regulatiod nt
be changed for the way2smart, but will be politidisicussed after evaluating the mobility-projecutes. It
was a big challenge to find ways to fulfil the reegments of the building code, especially becausedll
flats for low costs and high energy-efficiency”’dsmain part of the way2smart demonstration proj2ct.
underground-parking-spaces are planned, but thaiti€nough for 25 new flats. So, it is necess&sy
reserve surface parking-space at the buildingesitein the near surrounding.

In 2015 Korneuburg conducted a mobility survey gireparation to a mobility-concept). The results: an
average household in Korneuburg owns 1,3 cars ghldilZes, 11% of the household do not own a cafg32
own more than one car).

The tenants and people interested to become tefighe way2smart project where also asked for their
mobility-behaviour. The results: 0,75 cars and Hik&s per household and 47 % of the householdsotlo n
own a car (only 19 % own more than one car).

So, it is visible, that tenants of community hogsghow a different mobility behaviour, that alsayhtibe
taken into consideration.

4.2 Awareness and education

Social interaction and communication is also andrtgnt part of the mobility-concept of way2smarheT
buddy-program of way to smart (see chapter “saot@raction”) also includes information about madigil
and the costs of an own car versus multi-modal htpbi

There are many other reasons for alternative nigbilike environmental impact, quality of live and
prevention of traffic-jams, that also will be part the buddy-program. The most important fact foe t
target-group of community housing tenants will theit multi modal mobility is cheaper than using tven
car.

5 SOCIAL INTERACTION AND COMMUNICATION

It's not only the technical equipment, that makem¢ smart. Social interaction and communicatidaym
key role in our project. The residential buildingttwup to 50 flats is also meant to be a modelldest
practice housing community.
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It's a small town’s advantage, that neighbours kreaeh other, learn to respect each other and fimelly
each other. Especially if the monetary income i$ to@ high (there are income-limits for getting a
community housing in Korneuburg), the value of adjoeighbourhood should not be underestimated.

5.1 The “buddy-program” — tenants information at eye-level

The way2smart includes also a so called ,buddy+amg for information and education on topics liket
correct use of the technical equipment, possiedifor self-organisation (person of trust as reprasg the
tenants, management of car-sharing and common roants so on). At eye-level is important for the
acceptance of the “teacher” and the content, thet be transmitted. That is why speakers and &xgohill
come from relief organisations as well as ,ordinaitizens” from Korneuburg, sharing their special
knowledge. It's easier to accept or believe, taccus and finally be inspired from a message, ifit
delivered from someone, you can identify with.

The way2smart includes a special offer for youngpte searching for their first own housing. ,Stadiftats"
can be hired for a limited time (3 years) for a éswent. The first step to independence and a Ipigsio
find out, what is important for the own lifestyléhe buddy-program reaches it's goal, when ,thetestsif
are inspired by the lifestyle of way2smart andcéneir experience to their next housing community

On the one hand, users training is important to ga full efficiency of the technical equipmerittdnants
understand the technical background of users-ictitins it's easier to act accordingly. On the othand
neighbourhood-assistance helps saving money, gstrems the self-confidence and supports cooperation
respect and good relation between tenants.

5.2 Early communication with neighbours and tenants

Communication with tentants and neighbours willetgdace as early as possible, at a time, when the
extentions and plans of the building are not fix@d.the wishes and worries of tentants and neigisbcan
be taken in consideration, if they are useful sustainable.

Korneuburg is a small town with limited constructi@area and a high population growth. Building
densification and its (non-)acceptance in publid particulary in the neighbourhood plays an impurtale

in the Masterplan2036. Many construction-projedtthe last years lent to controverses with the imeagirs,
some of them were temporary stopped by the protdste solution for this problem provided in the
Masterplan is earlier and better communication betwbuilding owners and affected citizens.

The first information-session for former tenantsk@lace in spring 2016. About 40 tenants and étéer
people got an overview of the planned building amdrt-city measures and provided input and expesgn
that will be taken into account for the furtherrpiings.

Due to delays of the construction-shedule infororadessions and workshops will be continued in June
2017, when planning, pricing and construction catiph are more detailed. Especially young peoplé wi
not wait 2 years if they decide to start their difes in their own flat. Further information-sesssowill be
held periodical and allow cross-entry for new iasted people.

Preparatory a survey on the tenants and peopleegtéel in a community housing flat was startetgeb
information about the whishes of former tenantse Tésults are in accordance with the previous [atgnn
people want small and cheep flats and some of treninterested in alternativ forms of housing lile-

sharing and assisted living. Also a different mibpibehaviour became visible (see chapter mobility)
way2smart-interested people own a lower numberars i their households than the population average

Also the first information-session for neighbouook place in spring 2016, but only few accepted the
invitation. So it is intended to repeat this fissssion in June 2017 and create the invitation moae
“populist” style.

5.3 Property developers’ workshops

How to motivate property developers to build smart?

Experiences made in the realisation of the conitrugroject, the mobility measures and the patition-
process will be shared and discussed in propentgldper’'s workshops. Possibilities for local cousici

promotion and support of smart-city measures ith&r construction projects will be the result oégh
workshops.

E % REAL CORP 2017:
PANTA RHEI



Momir Tabakovic, Simon Schneider, Pierre Lauretipifias Zelger, Elisabeth Kerschbaum, Hildegund Figl

6 CONCLUSIONS

This paper provides a deeper insight into the ptogevelopments of “Korneuburg’s Way2Smart”. It
summarizes the current status-quo of the projeitt already accomplished milestones, including thergy
platform, the mobility concepts and social intei@etand communication.

The Energy Platform has the goal to support theleess and stakeholders of Korneuburg’'s municipabt
achieve their goal of energy- self- sufficiencygBhallenge is the implementation of user interfiacest be
both intuitive and easy-to-use by non-professiomdiie being able to cover a large number of usesa
such as input of building energy calculation par@nmse energy scenario parameters, input of various
measurement data, et cetera. At this point, edpeargut processing and validation remains as @ bi
concern in the future. The inclusion of the tenantd the neighbours in this changing process isaim m
point in this project. So the citizen, tenants aeijhbours are informant about the actions frometiay
stage. With the so-called “buddy-program” the ediocaon technical topics, possibilities for self-
organisation, management of car sharing, etc.risgbdahe project. Also the mobility concept is kiag for
new innovative ideas, like tenants-mobility. Theldings of the project are planned as a “nearly-foze
building”.
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