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1. PUBLISHABLE EXECUTIVE SUMMARY

Guidelines for nearly zero energy neighbourhoods

http://sinfonia.passiv.de/

Energy efficiency is the key to integration of individual refurbished buildings into an
intelligent energy network. The major goal of this guideline database is to facilitate the
realization of the upcoming “nearly zero energy” standard requested by the EU for 2050 for
the building stock, by means of knowledge of already available and implemented best
practice standards, which sometimes even exceed these goals.

All this is done with a special focus on refurbishment. It can be seen as a helping resource
for the implementation of already available innovative systems including environmentally-
friendly building components, the latest HVAC technologies and low energy consuming
devices.

Already during the integrated design process within the Sinfonia demo-projects all
approaches to possible solutions and finally implemented solutions are collected in a
database. Beside the development of the database a web based GUI-frontend was created
making the collection usable as a supporting tool to assist in finding and comparing already
available and affordable best practice retrofit solutions for buildings.

What makes this resource unique?

Integrated design process

means bringing together the comprehensive knowledge of several project partners from
architecture, structural engineering, HVAC and also building lifecycle management on the
basis of already available and implemented best practice solutions and standards. All
Sinfonia projects are undergoing this procedure of an integrated design process and the
results are made visible through this guideline database.

A public resource of well implemented solutions

In particular, smaller housing companies and private building owners may have not the
experiences and the resources to spend a huge amount of time and money on generating an
internal resource of available and already implemented best practice solutions and
standards. Bigger housing companies may set up their own resources of well implemented
solutions in their own company infrastructures but normally keep it confidential. This often
leads to the effect that one has to "reinvent the wheel" for every building project again and
again, together with frequently changing partners in the usual design process. To make such
a resource available for public was one of the biggest aims of this guideline database.
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Collecting implemented as well as alternative best practice solutions

To collect also the "just discussed” alternative best practice solutions, sometimes called
"lost work", is of general importance as this can be an relevant added value for other
building projects. Not implementing a solution in a particular project usually doesn't mean
that it is not a best practice solution. It may fits best for another project which has to deal
with perhaps only slightly different conditions (regulations, usage, climate, ...).

Combining technical information with a "real life" evaluation

With this guideline database we combine technical information with a comprehensive
evaluation of the measures. In practice it is not only important to know how to do it, it is
also very helpful to get information on pros and cons of a measure in a specific project
development. In this way you can get a much deeper picture of the refurbishment measures
rather than just getting knowledge of their technical details.
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2. INTRODUCTION

The deliverable D4.1 actually renamed from “Guidelines to the pilots for decision” to
“Guidelines for nearly zero energy neighbourhoods” is mostly a web-based application which
aims to assist finding available, affordable and within Sinfonia demo-projects practically
tested (implemented) best practice retrofit solutions and gives suggestions on applicable
alternatives for refurbishment. The renaming should make clearly visible that the resource is
open to everyone interested on highly energy efficient refurbishment and is not restricted to
the demo projects.

It is intended that this tool is kept alive and updated during the whole project with
experiences from the refurbishment projects in the demo cities Bolzano and Innsbruck since
practical experiences and conclusions are an essential part of the decision making process.
Deliverable 4.1 is some kind of “rolling release” till the end of the project and hopefully
further used and maintained beyond that.

The database, located at http://sinfonia.passiv.de contains data from the housing companies

of Bolzano and Innsbruck on the different alternative renovation solutions that have been
discussed while the planning process and those finally implemented for the demo-projects.
It includes details and technical descriptions of measures taken, e.g. U-values of windows,
walls etc.. Additional detailed solutions on thermal heat bridges and building service systems
are incorporated. Further important and unique information that can be found in the
database is a detailed evaluation by the implementing housing companies of each of the
measures corresponding to nine different topics.

Topic Number Cat.
Costs 1 | .
Legal affairs 2 11 Categorles
Position and orientation 3 1} Costs | @ cosTs
Ecological impact s " Legal affairs Il () COMPATIBILITY WITH LEGAL AFFAIRS
Construction process 6 v Energy efﬁuency 11 @ ENERGY EFFICIENCY
:fclhmcal feasibility ; :z Technical issues v @ TECHNICAL FEASIBILITY
isks
Energy efficiency 9 1] @ DESIGN QUALITY

Figure 1: Evaluation topics in database are getting merged to 5 main categories

The collecting of the data and the compiling process of up to more than hundred values per
measure was developed with the open-source program languages Python (a widely used
open-source high-level, interpreted, dynamic programming language) together with PHP (an
open-source server-side scripting language) in conjunction with an MariaDB SQL database
(an open-source relational database management system). The web frontend was realised
with a Drupal CMS (a user friendly and powerful content management platform).
- SINFONIA; “Smart INitiative of cities Fully cOmmitted to iNvest In Advanced large-scaled energy solutions” has n
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The format of “D4.1 Guideline to the pilots for decision” was not defined in detail in the
DOW so it was clarified in accordance with the EC to be a database tool holding all the
analysed refurbishment solutions from Innsbruck and Bolzano.

The structure of deliverable 4.1 has now largely been laid out as follows:

1. A database, where details of discussed and finally implemented design variants (thermal
envelope, building services, detailed evaluation, etc.) of a refurbishment strategy can be
recorded by the implementing housing companies within SINFONIA.

2. Capability of output generation from database, via different filters (predefined and/or
user-defined).

3. (Optional) Provision of further guidance combined with pre-existing data of other WP’s
within SINFONIA project (eg. WP6 - Sets of solution) on how to optimise the refurbishment
process, or even give guidance on other projects regarding how to achieve a highly energy

efficient refurbishment.
The database input so long is restricted to Task 4.1 partners.

The database output is intended mainly for the participating housing companies in the two
demo cities, the early adopting and follower cities of SINFONIA, but is also open to the
general public.
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3. PURPOSE AND SCOPE

Energy efficiency is the key to integration of individual refurbished buildings into an
intelligent energy network. The major goal of this guideline database is to facilitate the
realization of the upcoming “nearly zero energy” standard requested by the EU for 2050 for
the building stock, by means of knowledge of already available and implemented best
practice standards, which sometimes even exceed these goals.

All this is done with a special focus on refurbishment. It can be seen as a helping resource
for the implementation of already available innovative systems including environmentally-
friendly building components, the latest HVAC technologies and low energy consuming
devices.

Already during the integrated design process within the Sinfonia demo-projects all
approaches to possible solutions and finally implemented solutions are collected in a
database. Beside the development of the database a web based GUI-frontend was created
making the collection usable as a supporting tool to assist in finding and comparing already
available and affordable best practice retrofit solutions for buildings.

3.1 MAIJOR FUNCTIONALITIES

1. The database itself and its input-GUI:

Here are incorporated all discussed and implemented best practice solutions per project site
by the related project and task partners. This encompasses all twenty demo-projects of
SINFONIA in Bolzano and Innsbruck. After the SINFONIA-project ends, when all twenty
SINFONIA demo-projects will be finalized, more than 500 submissions are expected. As
about 100 values per submission have to be specified, the database at the end will contain
more than 5000 values.

2. The database output-GUI:
this is a web-based application which aims to assist finding and comparing already available,

affordable and tested (implemented) best-practice retrofit solutions within Sinfonia demo-
projects (laid out in the database) and suggests possible alternatives for refurbishment.
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3.2 IMPORTANT TOPICS

Important topics of the analysed and implemented building components were:

e Recommendations and specified values for products and construction materials.
¢ Guidelines for refurbishment extensions; in particular numerous thermal heat-bridges
were analysed.
¢ Analysis of the building process with regard to:

¢ standardised elements,

e high-quality prefabrication,

e integrated technology,

e fast and user-friendly refurbishment.
e Recommending and supporting environmentally-friendly and low-energy-consuming
components.
e Strengthening local economies through the development of better handcraft / trade skills
¢ Newly available technologies controlled by quality management.
e Evaluation of fagade systems regarding moisture issues and lifespan-prolonging properties
(robustness).

The following two main groups of energy efficient refurbishment measures (including
several sub measures) are covered by this database:

3.2.1 BUILDING ENVELOPE

Based on locally differing practical
approaches, the aim is to find detailed
and best-practice economic solutions in a
well-integrated process with architects,
property-companies and local authorities

in energy-efficient refurbishment, in >

accordance with already implemented Il ”l--_\. __—”

best practice tools and best replication N,
performance. ' T

[ I .

Well-defined target values for
refurbishment, recommended
construction details with a maximum
thermal bridge heat loss coefficient for
energetically relevant interfaces and
specific recommendations for
components (including the thermal

brldge—rT]mlmlsed bmldmg. component Figure 2: An uninterrupted insulating envelope — even in
connection) are implemented. /4 puildings has to be the goal;

Resource: PASSIPEDIA (c) Passive House Institute
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Different solution approaches for facades (windows, various materials, thermal bridges,

thermal insulation and air tightness) can be compared and analysed. The economic and
ecological aspects in order to optimize the construction process, with reference to efficiency
as well as long-term properties, are evaluated by the implementing housing companies. The

results can be seen as a useful resource for the implementation of already available

innovative systems and building components.

3.2.2 INSTALLATIONS AND APPLIANCES

Concepts for building services in
energy-efficient refurbishment, which
are suitable for the transformation
process and for switching to
regenerative energy sources are
implemented.

Based on the fundamental principle
that energy savings of up to 90 % can
be made even with refurbishments,
detailed concepts and economic
solutions in a well-integrated process
with  the architects, property-
companies and authorities are shown

up.

These are appropriate for high- as well
as low-performance ranges regarding
the best possibility of replication.

fresh air to air counterflow
air heat exchanger

extract air

v,

exhaust air

domestic hot water

=
supply air

supply
air

post-
heater

cold wger L domestic hot water

optional:
thermal
solar
system

Figure 3: Example of compact heat pump unit combines

heating, ventilation and hot water generation in one

easy to handle unit;

Resource: PASSIPEDIA (c) Passive House Institute
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4. TARGET AUDIENCE

Within the Sinfonia project the database is used by the housing companies in the demo
cities making discussed variants comprehensible and by the involved early adoptor cities as
guiding examples.

Beyond Sinfonia it is usable for all involved parties into the decision process for buildings. In
particular, smaller housing companies and private building owners may have not the
experiences and the resources to spend a huge amount of time and money on generating an
internal resource of available and already implemented best practice solutions and
standards. To make such a resource available for general public was one of the biggest aims
of this guideline database.

The database application as a support tool has two major functionalities, as are the
publication levels:

1. The database input GUI, where all data per o 5 vommre e ser el
project site are incorporated by the related
project and task partners. This part has
restricted access, and is only accessible by
project and task partners involved in the u....iw coresonn “sumesons ik on e it sde men o find e

o previously swbmited Ingul vanals

data input. o e ot oot s s & e e o s o

oF  Username. ..., User emall

Plaasa st chedds bypa of mina input:

!I input. Please use the button “Preview
it this input on the following page wsi

Sy i for rasuss 5% later time, You

|easions with Eha “Submissbess”-Link a1

! Thubrik o wiety srasch hi.malzer for
oo ipagy [IMFOMLA WPt Taskl - Guidedines for n

Figure 4: Picture shows a part of the [
]

database input GUI

Lo what wa al

Provets data

2. The database output GUI is intended mainly

for the early adopting and follower cities, Kf —
but is also open to the public. Here it is S S
possible to search and compare best —= "
practice solutions, which were discussed and g: =~
implemented within the SINFONIA demo- & =
projects. This part is open to everyone, to = R
be accessed via standard internet browser “1‘\§-‘\\ : \.'lq
software. ~ e
lig = o & : \.\
P
Figure 5: Picture shows a result template N N .

of the database output GUI
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5. DISSEMINATION

The Passive House Institute has a long and successful tradition in disseminating all kind of
knowledge in behalf of highly energy efficient building technology. Beside the Sinfonia
inbuilt dissemination channels of WP10 additionally the following channels by PHI will be
used to promote this guideline database:

e The PHI is hosting several online wikis like www.passipedia.org (constitutes a vast array
of cutting edge, scientifically sound, Passive House relevant articles) and platforms like
www.europhit.eu (an already finished EU-project; it is all about applied knowledge on
deep energy retrofits for step-by-step refurbishments). The Sinfonia — Guideline
database will be available there as one of the well-used tools offered already there.

e The PHI is carrying out several international activities like the yearly held International
Passive House Conference (about 2000 participants out of 45 countries).

INTERNATIONAL PASSIVE
Callfor HOUSE CONFERENCE 2017

\r) ' O PASSIVHAUS Dau‘z m’me imonktty “ bm@ds BsTA (9,,__ -

;\ Slnfonla Side event

“‘" After the first two years of Sinfonia, it is now the right time
and place to share our skills and present first findings on
“nearly zero energy neighbourhoods” right in the heart of

Vienna.

Figure 6: “Passive House for all” is the theme for the 21st International Passive House Conference next year
in Vienna. A special Sinfonia workgroup is planned here.

Since year 2015 we provide a special Sinfonia booth at the International Passive House
Conference with overall information about the project and the possibility of deep knowledge
extension on refurbishment. As the next conference 2017 will be held in Vienna, we will take
the opportunity to organize a special Sinfonia workgroup to share first results and skills
within the conference. The Guideline database will be sure one part of this.
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e The Mid-year Passive House days together with the International Passive House Days

4 @ International Passive House Days

PASSIVE HOUSE RESIDENTS WORLDWIDE OPEN THEIR HOMES

Figure 7: Two times a year the Mid-year Passive house days (in June) and the International Passive House
days (in Nov.) offer visitors the chance to experience the benefits of highly energy efficient buildings at first
hand.

put on by iPHA (International Passive house Association) and its international Affiliates,
will take place for the 13th year in a row now. By participating with your own Passive
House home, office, or even construction site, Passive house owners can share their
experiences and show what Passive House is all about. Spread the word and offer others
the chance to experience the benefits of highly energy efficient buildings live. The
International Passive House Days are held in up to 25 countries, opening about 700
homes, offices and public buildings like schools (also yet finished Sinfonia projects in
Innsbruck will take part this year for the first time) to about 10-15.000 visitors each year.

e Within the EU-project EuroPHit a new online certification platform was introduced by
PHI. It is expected that the “Sinfonia - Guideline database” will be connected to this
certification platform as a central part to collect further more best practice solutions. The
aim is to fill the database additionally with solutions other than just Austrian and north
Italian to be able to consult Passive House planners and designers all over the world with
high energy efficient retrofit best practice solutions.

Figure 8: New online certification

onlme cernﬁcanon piatform —— platform

process organisation

Quality assurance, like it is also
foreseen in WP7 and WPS, is since
nearly 15 years a major task by
the PHI to foster the paradigm
shift on how to build an

mplementation
‘\\
\
\
L /
\
15 4
y
'/
g ;
{ | 1 (]

old building
3 EnerPHit EnerPHit Certificate environmentally friendly future.
] R%tl‘r::]ﬁt tn:‘ﬁt D) . . e .
2 %i% S For building certification, a
2 .2, ol 2 e CA—— certificate is only issued if the

exactly defined criteria have been
met without exception. Actually there are 40 accredited Passive House certifiers and 537
certified Passive House Designers/Consultants to certify Passive House buildings and
EnerPHit retrofits anywhere in the world on behalf of the Passive House Institute and in
accordance with their criteria. The usage of the newly introduced online certification
platform in combination with the “Sinfonia - Guideline database” is obligatory and will
so foster a quick and wide spread of high energy efficient retrofit best practice solutions.
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6. INVOLVED SINFONIA PARTNERS

A close collaboration of experienced practitioner and scientific partners is important to gain
the goal of integrated design on Sinfonia project level the same as on local building project
level.

O
Passive House
‘,;:-:-'. Institute
L T .

(1] Bolzano Innsbruck

LS SII"IfOI'I Ia
Low Carbon Cities for Better Living w

\_,_/ Citta di Bolzano
Stadt Bozen Die Immobiliengesellschaft

der Stadt Innsbruck

experienced partners

NEUE HEIMAT TIROL
Gemeinratrige WohnungsGmbH

@] wosl

*
LR SEVEATH FRAMTwOX E U R c
PROGRAMMI A

This project has received funding from the E
European Unior's Seventh Programme for [
research, technolegical development and E
demonstration under grant agreement =
No 605019, a
o
iy
=
c
i
o
0

KlimaHaus rn——

CasaClima Holzbau

Figure 9: Partner-structure of Task 4.1

6.1 EXPIERENCED PRACTITIONER PARTNERS

e BOZ - integral design process, implementation, evaluation and data input
o lIG - integral design process, implementation, evaluation and data input
e IPES - integral design process, implementation, evaluation and data input
e NHT - integral design process, implementation, evaluation and data input

6.2 SCIENTIFIC PARTNERS

e ACC - assisting integral design process and data input of Bolzano partners
e EURAC - assisting integral design process, research on best practice solutions
e UIBK - assisting integral design process, research on best practice solutions
e PHI - assisting integral design process and data input of Innsbruck partners,

research on best practice solutions, development and maintenance
of web based guideline database
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7. DETAILED INTENTION

The idea(s) behind this guideline database
What makes this resource unique?

7.1 AN INTEGRATED DESIGN PROCESS IS THE KEY

An integrated design process is the key to achieve the goal of “nearly zero energy” standard,
especially when undertaking large-scale refurbishments.

It means bringing together the comprehensive knowledge of several project partners from
architecture, structural engineering, HVAC to also building lifecycle management on the
basis of already available and implemented best practice solutions and standards.

All Sinfonia projects are undergoing this procedure of an integrated design process and the
results are made visible through this guideline database.

7.2  MAKING AVAILABLE A PUBLIC RESOURCE OF WELL IMPLEMENTED SOLUTIONS

Bigger housing companies do take the integrated design seriously nowadays, which in some
cases leads to the fact that they set up their own resources of well implemented solutions in
their own company infrastructures.

In particular, smaller housing companies and private building owners may have not the
experiences and the resources to spend a huge amount of time and money on generating an
internal resource of available and already implemented best practice solutions and
standards. This often leads to the effect that one has to "reinvent the wheel" for every
building project again and again, together with frequently changing partners in the usual
design process.

To make such a resource available for public was one of the biggest aims of this guideline
database.

7.3 COLLECTING IMPLEMENTED AS WELL AS ALTERNATIVE BEST PRACTICE SOLUTIONS

The first and probably most commonly taken step is to collect all relevant data of an
implemented best practice solution. Within Sinfonia all serious approaches to solutions are
collected already during the planning process also in the very first design phases.

So in addition, it was decided here not only to collect data of the finally implemented best
practice solutions (as usual if it's done at all) but also the "just discussed” alternative best
practice solutions. They usually come up in a first design step and may be overhauled later
in the design process.
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To collect this "lost work" is of general importance as this can make the decision process
more transparent. Not implementing a solution in a particular project usually doesn't mean
that it is not a best practice solution. It eventually fits best for another project which has to
deal with only slightly different conditions (regulations, usage, climate, ...).

All thoughts, taken decisions and detailed data is now still available and one is now able to
handle the design process of upcoming building projects much faster and more reliably.

7.4 COMBINING TECHNICAL INFORMATION WITH A "REAL LIFE" EVALUATION

With this guideline database we try to combine technical information with a comprehensive
evaluation of the measures. In practice it is not only important to know how to do it, it is
also very helpful to get information on pros and cons of a measure in a specific project
development. The implementing housing companies are doing an evaluation on up to 50
values categorized into 9 topics:

e costs

o legal affairs

e position and orientation
o architectural design

e ecological impact

e construction process

e technical feasibility

e general risks

e energy efficiency

In this way you can get a much deeper picture of the refurbishment measures rather than
just get knowledge of their technical details.

7.5 OTHER RESOURCES

It is surprising, but doing an intense search on best practice refurbishment solutions in the
WWW mostly brings up some descriptions of single measures or projects, often by other
research projects or by companies manufacturing and selling refurbishment materials and
components.

Additionally there are some good written compendiums available (an regulary updated list
of advisable literature on energy efficient refurbishment is also available here). A collection
of realized projects was done during the EU-project EuroPHit - Retrofitting for the energy
revolution, one step at a time - it is all about applied knowledge on deep energy retrofits to
the oft-overlooked yet critical area of step-by-step refurbishments (for an regulary updated
collection of advisable web resources see also here).
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7.6 APPROACH AND ITS STRUCTURE

To develop a robust and flexible structure for such a resource, always having in mind that
the database must be accessible and user-friendly, is very important. The following stages
will demonstrate the used approach:

7.6.1 THE DATA FLOW

from acquisition to a possible guideline first was analysed:

Figure 10: Data flow from acquisition to guideline

7.6.2 DISCRETE GROUPS OF MEASURES WERE IDENTIFIED

as the parts that make up an integrated design process with the goal of “nearly zero energy”
refurbishment, and inserted into a database input-GUI:

What to put into the database

Different groups

Please first choose type of new input:

1-None - iv

General information
Thermal envelope
Transparent components (TR)
Shading system (SH)
Exterior door (DO)
Exterior wall (WA)
Roof [ Ceiling (RO)
Floor slab | Basement cailing (FB)
Thermal bridges (TBE)
Special components {SC)

Airtightness test (AT)
Building Services
Space heating & domestic hot water (RH)

Ventilation (VS)
Renewables (RE)

of measures

Figure 11: Identified groups of measures
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| 7.6.3 A WIDE RANGE OF DIFFERENT DECISION CATEGORIES

have to be made in practice; thereby an evaluation takes place:

lop‘ Decisions (Filter)
Fassive House

Institute

Woaoden construction
Mineral Wool Insulation

Compactness

Construction Wi:(:‘s::nagrea Cellulose Insulation
Process
Dirt pollution
Moise pollution X
Inhabited state national regulation Products not available
IEP Detail too complicated

Passive House,

Manufacturing
QOperation

EnerPHit
Constructional

Maintenance i
Subsidies Legal Noise Protection
national law i
Affairs Window installation
Tenancy Law
Rent Act Further
Building Law ASpECtS
- Descn.pnon

and several more ...

Materials
Form
Surfaces

Measure is time consuming

Figure 12: Range of decisions for evaluation

| 7.64 INPUT-OUTPUT SCENARIO

This leads to a possible I/O-scenario, building upon the measure and evaluation input:

INPUTS

%+ Description of the refurbishment measures
v Realized measures
v" Alternatively discussed measures
v" Other relevant possibilities (eg. wood construction for the fagade...)

» Evaluation of the measures in the specific projects
v Energy efficiency, costs, legal affairs...

% Output as guideline database
v" Experience directly available and documented for the pilot cities
v Measures examples for the observer cities
v" Housing companies and private building owners do not have to
"reinvent the wheel" for every new building project

Figure 13: Diagram of input-output scenario
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7.6.5 A SCHEMATIC ANALYSE OF THE DECISION-MAKING PROCESS

took place at planning stage right within the integrated design process:

s Schematic analyse decision-making process
COLLECT CLASSIFY COMPILE

Best practice | Correlations i Decisions (Filter) | Retained Solution

uuu§ e

N

i ; L Costs
e ; |

{  Energy

soo | g @@ T 0 o
| p— | E ituating & | in

u U gw - . orientation | > e

& | Lus |

Construction !
time

wwwé — |
8 @ OF | e |
00 G0 ﬁ'-v |

Figure 14: Diagram of schematic decision-making process

7.6.6 THE PRACTICE IN STANDARD DESIGN PROCESSES

in comparison to the schematic analyse is often more like the following:

o Analyse decision-making process in practice
dssive House |

COLLECT CLASSIFY COMPILE
Best practice | Analyse and report of planningand building process | Retained Solution

@
y e

Figure 15: Diagram of decision-making process in practice
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| 7.6.7 THE SETUP OF A DATABASE LAYOUT

upon these initial thoughts and findings has to be the next step:

f’)
Passive House

Data collection (Transparent Components)

Institute

Material/Product:

2 [Wim?K]  *range=0,20-2,50*

Ug-value: [W/m?K] *range=0,30-5 80"
g-value *range=0, 10-0,90*
Glazing edge Yovalue: [W/mK] *range=0,020-0,066°
| Installation In wall construction Flzzh:v:?::ltler In insulation level ]
Frame not insulated Frame insulated
Y-value: [WImK] *range=-0,020-0,100*
-
m Ratio of the building: [%] *range=0-100*

‘Ol)
Passive House

Data collection (Decisions)

Institute

Figure 16: Setup of data collection for the database layout

XX-01 / name
Investment Investment Running/ ) .
Costs . d_u ot instalﬂon Operating Maintenance Subsidies
. Tenants Cityscape
Legal affairs Tenancy law Rent Act Building law .
approval protection
[ Situating & Orientation Compactness Shading Window area Other: Description:
[ Architectural design Materials Form? Surfaces Other: Description:
[ EniEatlist FPREETT Greenhouse gas | Other: Description:
energy prod_uct
[ Dirt pollution Noise pallution Inhabited state Mt 5 UnE
consuming
[ Products not Detail too Conflict with Conflict with existing I D -
: - Imensioning
available complicated other measures structure
L A = =
[ Fire prevention Legionella Building damage | Thermal comfort Noise comfort
[ Heat loss “‘ service Storage Distribution Other:
SINFONIA? Nationl EnerPHit? | Other
regulation?
Heating demand: Heating load: Freq. of overheating: PE demand:
[KWh/(m?a)] [Wim?] [%] [KWh/(m?a)]
[rm-:mcm- IOther:i
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7.6.8 THE DATABASE

finally was generated as a relational database system (RDS) using an open-source MariaDB
SQL database.

phpMyAdmin
HEzON S % Strukwr | ] SQL | 4 Suche | () Abfrage [ Exporti = i # Operati 25 Rechte 4§ Routinen & Ereignisse 38 Trigger
Aktueller Senver: [ taxonomy_term_data #¢ (] Anzeigen s Struktur & Suche 3: Einfugen 9 Leeren @ Loschen -0 InnoDB  uif3_general_ci 89 X8 =
Main Database © [ taxonomy_term_hierarchy # (5 Anzeigen ¥ Struktur % Suche 3¢ Einfugen & Leeren @ Loschen <0 InnoDB  ufg_general ci %2 ¥:B -
LN:uhcvf Favorien [ taxonomy_vocabulary i [-] Anzeigen b Struktur % Suche 3¢ Einfiigen & Leeren @ Loschen -1 InoDB  ufd_general ci 2 ¥2 -
(| ) EnaEaTE] *| O wacker_node ¢ [F Anzeigen 34 Struktur % Suche 3 Einfiigen 9 Leeren @ Laschen ~8% |nnoDB  utf_general_ci 32 Ki® -
[ tracker_user $ [] Anzeigen s Struktur & Suche 3: Einfugen 5 Leeren @ Loschen 63 InoDB  utf8_general ci 32 Xi® =
| New [ trigger_assignments # [] Anzeigen 74 Struktur & Suche 3 Einfugen  Leeren @ Loschen “0 lnnoDB  ufg_general ci 1€ ¥iE -
BT actons [ url_alias $& [] Anzeigen s Struktur & Suche : Einfugen 9 Leeren @ Loschen 5 InnoDB  utf8_general_ci %3 Xi3 =
B authmap [ userprotect # [5] Anzeigen 4 Struktur & Suche 3: Einfugen 9 Leeren @ Loschen ~35 InoDB  utf8_general_ci 16 Xi8 -
+~} backup_migrate_destinatio [ users ¥ (] Anzeigen 14 Struktur & Suche & Einfigen & Leeren @ Laschen =34 InnoDB  utf8_general ci 112 Ki% -
+- e backup_migrate_profiles [ users_roles ¢ [E Anzeigen 34 Stuktur & Suche 3¢ Einfugen § Leeren & Laschen =23 |nnoDB  utf3_general_ci 22 ®iB -
#~pr backup_migrate_schedules | o iapre 4[] Anzeigen V Strukiur % Suche 3¢ Einfiigen §gf Leeren © Loschen <275 |nnoDB  utfe_general ci %% %2 =
= batch R .
ot batc [ variable_store F (5] Anzeigen 4 Struktur % Suche 3 Einfiigen § Leeren @ Léschen ~0 InnoDB  utf8_general ci 32 ¥iB -
 block :
i % - [ views display f [] Anzeigen s Strukiur & Suche 3: Einfigen fgl Leeren @ Laschen ~¢ InnoDB  ulf_general ci 29 ¥iB =
L % block custom 0 views view # [5] Anzeigen i Struktur ¢ Suche 3: Einfugen @ Leeren @ Laschen ~3 InnoDB  ulfg_general ci 32 ¥iB -
B block_node_type [] votingapi_cache $ [] Anzeigen s Struktur & Suche 3: Einfugen i Leeren @ Loschen 0 InnoDB  ulf_general ci 3¢ ¥i® =
£ block_role [ votingapi_vote # [] Anzeigen 4 Strukiur & Suche 3 Einfugen 9 Leeren @ Loschen “0 lnnoDB  utf_general ci %0 ¥i® -
+-r cache [] watchdog ¥ ] Anzeigen Ja Struktur % Suche 3 Einfigen i Leeren @ Léschen ~1,045 |nnoDB  ulfs_general ci 352 Ki® -
+ cache_block [ webform ¢ 2 Anzeigen 34 Struktur & Suche % Einfigen & Leeren @ Loschen 25 |nnoDB  utf8_general_ci & B -
i i “"C:e—:"";"”‘"‘ [ webform2pdf $¢ [] Anzeigen 34 Struktur & Suche : Einfigen 9 Leeren @ Laschen 1 innoDB  utfs_general_ci 1€ KB -
cache_fiel K
= oche it [ webform_component # [ Anzeigen 4 Strukiur & Suche 3 Einfugen §9 Leeren @ Loschen ~10.808 |nnoDB  utf§_general_ci 8.5 M:B -
L+ cache form [ webform_conditional ¥ [5] Anzeigen s Struktur & Suche 3: Einfugen 9 Leeren @ Loschen ~891 |noDB  utfd_general_ci 43 X8 =
B cacnalimage [ webferm_conditional_actions # [ Anzeigen 4 Struktur & Suche 3 Einfugen § Leeren @ Loschen <2097 |noDB  utfé_general_ci 9% KB -
{4 cache_libraries [ webform_conditional rules J (] Anzeigen s Struktur 4 Suche 3¢ Einfiigen f Leeren @) Léschen ~1,520 InoDB  utfB_general ci 128 KB =
£ cache_menu [ webform_emails P [ Anzeigen T4 Strukiur & Suche 3 Einfigen 9 Leeren @ Laschen ~43 InnoDB  utf8_general ci 160 KiB -
+-} cache_page [] webform_last_download ¢ [o] Anzeigen s Stuktur & Suche ¥ Einfiigen & Leeren @ Léschen =7 InnoDB  utf§_general_ci Lien -
BH cache path [ webform_report # [ Anzeigen i Struktur & Suche 3 Einfiigen 8 Leeren @ Laschen 51 |nnoDB  utfS_general ci 45 <5 -
= cache_rul = .
j i zh:*::::" ] webform_roles f¢ L] Anzeigen i Struktur 4 Suche 3 Einfiigen § Leeren @ Loschen 52 oD utfe_general_ci 16 K5 E
- webform_submissions A [E] Anzeigen 4 Struktur uche e Einfugen eeren aschen ~283 |nnol utf3_general_ci 28 m -
S e e bform_sub J [ Anzeig Stuuktur & Suche 3 Einfag L Losch 53 nnoDB  utf8_general_ci 123 ¥iB
cache_update b
e ey [ webform_submitted_data $& [] Anzeigen s Struktur & Suche 3: Einfugen i Leeren @ Loschen ~13.775 InnoDB  utfg_general_ci 2.3 Mi3 =
B =16 cachelviews [ webform_validation_rule #¢ [ Anzeigen 4 Strukiur & Suche 3: Einfugen 9 Leeren @ Loschen ~23 |noDB  utf8_general ci 32 Xi® -
¥ cache_views_data [ webform_validation_rule_components #¢ [5] Anzeigen 15 Struktur & Suche 3: Einfugen 9 Leeren @ Loschen ~70 InoDB  utf8_general ci 1€ KB =
£~pr comment O wysiwyg # (5 Anzeigen ¥ Struktur % Suche 3¢ Einfuigen &% Leeren @ Loschen 3 |nnoDB  uf3_general_¢i 1€ ¥:B -
#- b contact [ wysiwyg_user ¢ [=] Anzeigen Ja Stuktur & Suche 3¢ Einfugen & Leeren @ Loschen -0 IinoDB  uif®_general ¢i @ ¥B -
$i=p content access 156 Tabellen Gesamt 60,955 MyISAM utfB_general_ci 41,4 i3 os
BLAL ctrle e ki -

Figure 17: database layout viewed in phpMyAdmin SQL database administration tool.

| 7.6.9 THE WEB-BASED DATA INPUT-GUI

had to follow the needs of an accurate but easy to handle data input.

Log out

SINFONIA - Low Carbon cities for better living

Home > Database entry

General database

Database entries in this database are only for additional and not directly SINFONIA-project related measures!
Measures to place here:

Measures described here are not realized or planned for SINFONIA-projects but worth to be part of a report of possible, advisable
solutions for highly -gy efficient buildi and structures.

This is the ideal place for entering a catalog or list of measures {which may be already available in an other data format) to make them
usable through the report function of this database.

These additional measures can be also part of a report for possible, advisable solutions for highly energy efficient buildings and structures
in this manner.

Please choose "Special components (SC)” below, if you want to generate a Multi-functional component consisting of several single
component added here separately.
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General info on your user data:

USEFNAME . .o v iivn i sinn s nrnnsns Date.......
[sinfania | [07.06.2016

Please use the corresponding “Submissions -link on the left side menu to find and edit previously submitted input variants - e.g. to add

evaluation to previously submitted input variants !
If you want to add & new input variant, please choose it from the drop down menu below:

Please first choose type of new input:
Transparent components (TR) ~

Name of input variant:

For further help on how to choose the right input name, version number and date for this input variant, please use the "Help on ..."-link below for info

and examples:
Help on input name, version number & date? - click here...
Name of this input variant *

[Mew refurbishment window
To see the list of previously usad names here, try autocomplete with "a", ", "i", 0" or "u".

Element code: TR
1. Enter this elemant code into the textbox "Version numbar” -

Version number: *

2. Select ascending versien number in drop d

ITR-02.2

wn menu - Example: [TR-01.0] - for

similar measures please use [TR-01.1] to [TR-01.5] - otherwise go on with [TR-02.0]

Thermal envelope:

Transparent components (TR):

Short description

This is a brand new development on refurbishment window.

Please enter details below ...

Properties:

Frame properties:

Frame percentage

Percentage of this frame-type used in the building = |1
100% = this frame type is used for the whole building

Frame U-value
[wim=2K]
Input the U-Value of the

Frame material
[ Plastic / PVC

Wooden

0.85 [W/m=K]).

Aluminium

[ steel
[ Cther..

If necessary please choose more than one material here (e.g. Wood + Aluminium).

Product datasheet window frame

Keine Datei ausgewshlt. http://

Link to product datasheet window frame

window frame, Rezsonable range = 0.2 to 2.5 (=g, UF =

Information to window frame

Durchsuchen_ | Keine Datei ausgewshlt.

=zse upload the product datasheet or a related
design plan here ...

Files must be less than 2 MB.

Allowed file types: jpg jpeg png pdf.

. or provide a link to the product datasheet here,

Upload

Upload decument here,
Files must be less than 2 MB.
Allowed file types: jpg jpeg png pdf.

Glazing properties:

Glazing percentage

Percentage of this glazing-type i used in the building = |1
100% = this glazing type is used for all the transparent components of the building

Glazing G-value Glazing U-value
[1/100 %] [W/m=K]

‘alue of the window glazing. Reasonable  Inputthe U-Value of the w
=0.55 [%]). range = 0.45 to 1.2 (e.g. Ug = 0.70 [W/m=K]).

Input the
range = 0.25 to 0.80 (=.g.

glazing. Reasonable

Glazing edge Psi-value

Psi = (W/mk]

Input the Psi-value of the window &
Reasonzble range = 0.020 to 0.060 (e.g.
Tw/mKTh
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Product datasheet window glazing Link to product datasheet window glazing Information to window glazing
Durchsuchen_ | Keine Datei ausgewahlt. http:// Durchsuchen_ | Keine Datei ausgewshit.
[www.product_datasheet.com Upload
the product datasheet h e OF Prov a link to the duct datasheet

s than 2 MB.
ed file types: jpg jpeg png pdf.

Window installation:

tra insulation

Window installation Psi-value
Position of installation sto

(O Inner edge of wall construction

@ In line with insulation

O Flush with outsr edae of wall Additional frame insulation
(O Frame nat insulated

(O Other...
(@ Frame insulated

Please mark the planned win

w pasition [preferred: in

(O Other..

Sktech to window installation
Durcheuchen_. | Keine Datei susgewshlt. Upload
Upload sketch or design plan here,
Files must b s than 2 MB.
file types: ipg ipeg png pdf.

Figure 18 (above) & 19 (below): Input of technical data and evaluation for measure “transparent component”
Evaluation

Please evaluate this refurbishment measure carefully:
Please notice:

please check the box "irrelevant” OMNLY if the investigated measure does not say anvthing
about the topic (for example "operation costs” for an external door).

please check the box "no infe” if you have no information on the specific topic.

Flease don 't forget to complete the form as soon as you get the information!

checking the box "prohibitive™ or "not acceptable™ means that BECAUSE of thiz specific topic,

this measure can hardly be reslized for a refurbishment project under the current conditions.

checking the box "neutral” or "acceptable” means that the investigated measure has

no particular impact on this specific topic.

checking the box "beneficial” or "attractive™ means that there iz 3 good or strong advantage

in the implementation of this measure for a typical refurbishment project relatively to this specific topic.

Click here for the evaluation of the current measure:

Evaluation of the costs:
Please evaluate the costs of the refurbishment measure described above.

irrelevant no info prohibitive acceptable attractive

Investment in product oeeeeeeessmmenna. O O O O @
irrelevant no info prohibitive acceptable attractive

Investment in installation .............. O O O ® O
irrelevant no info prohibitive acceptable attractive

Operation costs .. ® O O O O
irrelevant no info prohibitive acceptable attractive

Maintenance COStS ....ooviieeiieeeeians ® O O @] O
irrelevant no info no subsidy standard attractive

Subsidies possibility weeermmemnm. O O O @ O
irrelevant no info prohibitive acceptable attractive

Other costs (optional) vuvvveeeiceeeinnnns O O O O O

SINFONIA; “Smart INitiative of cities Fully cOmmitted to iNvest In Advanced large-scaled energy solutions” has
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Compatibility with legal affairs:

Flease evaluate the compatibility of this refurbishment measure with legal affairs.

irrelevant no info not compatible compatible beneficial

Building law O O O ® O
irrelevant no info not compatible compatible beneficial

FYEIE £'2 sommoosossanomoeesonoansosmoons O O @] O] @]
irrelevant no info not compatible compatible beneficial

TENaANCY |8W weeerreeiirrrrrmmeinnnnen O O O ® O
irrelevant no info < 50% approval 50% - 90% all tenants agree

Tenants approval v, O O O ® O

irrelevant no info not compatible compatible beneficial

Cityscape protection ........cccccee. O O @] ® @]
irrelevant no info not compatible compatible beneficial

Other legal affair (optional) ...... O O O O O

|:Iease add a short description for this r legal affair here |

Evaluation of the architectural design:

Flease evaluste impact of the architecural design of the refurbishment measure.

irrelevant no info prohibitive standard attractive
Materials ..oooooeeeiiceecii e O O O O ®
irrelevant no info prohibitive standard attractive
Ehaes (@] (@] (@] (@] ®
irrelevant no info prohibitive standard attractive
S8 cormonomcesoaee0sooaaans00amiaaas0o O @] @] @] ®
irrelevant no info prohibitive standard attractive

o 0] 0] O O

design here |

er imp

Evaluation of the ecological impact:
Please evaluate this refurbishment measure in terms of its ecological impact.

irrelevant no info prohibitive standard low
Amount of embodied energy ....ceveeens O O O ® O
irrelevant no info prohibitive standard low
Amount of petroleum based content .. O (@] (@] O ®
irrelevant no info prohibitive standard low
Impact on greenhouse gas emissions O O O o @
irrelevant no info prohibitive standard low
Other impact (optional) wuuveeerssmesssmennns (@] 8] O (@) (@)

|:Iease add a short description to other ecological impact

T
@

Disturbances in the construction process:

Flease evaluate the disturbances generated during the realisation of this refurbishment measure.

irrelevant no info prohibitive acceptable low

Generation of dirt pollution ............... @® O O @] O
irrelevant no info prohibitive acceptable low

Generation of noise pollution .....ceeeeees ® O O O O
irrelevant no info prohibitive acceptable low

Duration of construction ...c.cereeee (@) O O O (O}
irrelevant no info prohibitive acceptable low

Obstacles due to occupancy O O O ® O
irrelevant no info prohibitive acceptable low

Other (optional) ......ieeseeessiinmniieenimmn. (@] (@] (@] O (@]

[Please add a short de

@
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Evaluation of the technical feasibility:

Flease evaluate this refurbishment measure in terms of technical feasibility.

irrelevant no info not available standard quality high quality
Availability of the products ....cccveee O O O O ®
irrelevant no info no fit acceptable ideal fit
Dimensions adapted to the project O (@] (@] (@] ®
irrelevant no info prohibitive acceptable low
Complexity of the realization .......... @] O @] O ®
irrelevant no info prohibitive acceptable benefical
Impact on the structure . o o o O @
Evaluation of risks:
Flease evaluate the risks incured by the realization of the refurbishment measure.
irrelevant no info prohibitive acceptable benefical
Fire prevention ... . ® (@] O (@] (@]
irrelevant no info prohibitive acceptable benefical
Legionella .o ® O O O O
irrelevant no info prohibitive acceptable benefical
Building damage .. ® O O (@] (@]
irrelevant no info prohibitive acceptable benefical
Acoustic comfort ......ceeieeieeieees O O @] O @®
irrelevant no info prohibitive acceptable benefical
Thermal comfort .. O O O O @®
irrelevant no info prohibitive acceptable benefical
Other rigk (optional) ....ooooeiiiieeeiaeans O O @] @] O
[Ple add a short |
Evaluation of global energy efficiency:
Flease evaluste the impact of this refurbishment measure on the global energy efficiency of the building.
irrelevant no info higher equal lower
Heating demand ....occooeeevimmmiieeeieeenns O O @] O ®
irrelevant no info higher equal lower
Cooling demand .ovveecviveevieeeiisnniiennnns O O O O ®
irrelevant no info higher equal lower
Domestic hot water consumption .... ® (@) (@] (@) (@]
irrelevant no info higher equal lower
Electricity cONSUMPLION .o eesesesssinnnn O O O ® O
irrelevant no info higher equal lower
Other consumption or gain (optional) O O O O O

|:Iease add a short description of other consumption or gain here |

Evaluation on an additional topic:
If you weren't able to evaluate or find an important topic above, you can add it here.

Other evaluation {optional)

Personal rating / Global review:

Flease enter additional personal information here (e.g. why do you like this measure, or you don't like it; whether there are negative evaluations
above, but it is really preferable in a other context; etc.). Feel free to document your personal expression on this measure.

This is a great refurbishment window.

How many stars you would give this measure persenally? Please choose from none up to five stars! (the more the better)

i
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| 7.6.10 POSSIBLE OUTPUT SCENARIOS OF THE GUIDELINE DATABASE

Following figures showing up a bandwidth of already realized and possible output scenarios:

@
T Passive House GUI of report generator

Institute Example: GUI for offline PDF
document and report generation

B & L PHHBK »- @ sinfonia.passiv.de/node/2

SINFONIA - Low Carbon cities for better living

Home

M Choose Create your own report
measure Please choose measure you are asking for:
category [Transparent components (TR) Y]
eBoZproeE
1IG oroiects
B For further help on how to create your own report, which measures are supported and how (o use it in your design process
ase

. 5 Help on input name, version number & date? - cck here...
information for

report

Building type
Database overview |
Submissions overview Te 908 tye Mk of e
Construction type
Navigation I- e the list of previo o0 s heees
Contact Energy efficiency key figures
Search [
Please indicate which energy standards should get reached by your project after refurbishment -~
Restrict report Entercountry: TR Get info on intemational component critenia : |Yes/No
lO COnStI'UCthn Epter country code for evaluation of measures different cimate zones

year

Year of original construction Current project phase
[Day_v][Month v][Year ] B [CSelea- V]

For more details on the project phases dlick here.

Figure 20: The report generator is the starting point to generate output. There will be more and more choices

to take as there become more and more input data available.

©)
‘,%m ogise e possible outputs from the platform
Institute ""me.

Example: HTML document
from guideline database.

Title of
Details, values measure
and numbers
N
Short free
text
Additional info description
~y o, Botg,
R Yo, \ Uploaded
% sample sketch
: B or drawing
Participating
partners

Figure 21: As a first step HTML-documents are generated by the report generator, which can then be locally

stored or printed.
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o
‘,%m House review and comparison of refurbishment measures
Institute

@ cosTs @ cosTs ) cosTs

@ COMPATIBILITY WITH LEGALAFFAIRS @ COMPATIBILITY WITH LEGAL AFFAIRS () COMPATIBILITY WITH LEGAL AFFAIRS
@ ENERGY EFFICIENCY () ENERGY EFFICIENCY @ ENERGY EFFICIENCY

@ TECHNICALFEASIBILITY @ TECHNICAL FEASIBILITY () TECHNICALFEASIBILITY

@ DESIGN QUALITY @ DESIGN QUALITY @ DESIGN QUALITY

HRISKS

B TECHNICAL FEASIBILITY
CONSTRUCTION
PROCESS

= ENERGY EFFICIENCY

5 ECOLOGICAL IMPACT

' LEGAL AFFAIRS

WCOSTS

Figure 22: These reports can be used eg. to compare different implemented or suggested single measures on
behalf of the given evaluation by the implementing housing companies.

(@]
‘,%m House analyse the steps of refurbishment process
Institute

« Definition of the air distribution in
the appartments

= Definition of supply air

« Definition of exhausted air

+ Test installationin
free appartment

+ Installationin all
appartments

« Cost calculation » New ducting

concept

Time

Basic
evaluation

Preliminary design Detailed design Implementation

Figure 23: In principal it would be possible to use the collected data to analyse the steps of refurbishment

(not yet implemented). This only can take place if the given data is as accurate as possible along the layout of

the developed database structure.
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8. TECHNICAL DOCUMENTAION AND BACKGROUND

This guideline database is established on several open-source technologies:

e Content Management System (CMS) by Drupal
It is used to generate the main web front end to the user and to provide the data
input to the project partners. It is a user friendly and powerful content management
platform for building nearly any kind of website: from blogs and micro-sites to
collaborative social communities.
o Drupalis distributed under the GNU General Public License.

My actourt Lo okt

Low Carbon cities for better living

Main menu
Pubidiz homa Welcome to
Purpass and scope Guidelines for nearly zero energy neighborhoods

IOt NI

e Energy elficlemcy is the key to facktabng ntegrabon of energy opbmised mdeadual basldings ko an mteligent energy network.. The mapor goal of thes
gudebne database is to facktate the upcoming “nearly pero energy” standand requested by the EU for 2020, and alsa for 2050, by means of inowledpe of
abready avasilable and mplemented best practice standards, which sometimes even enceed these goals.

It can also »3 W 2 suppormng tool 1o assst n lisding and comparing akeady available and affordable best practice refrofit selutbons for buddmngs.

Involred partners

Datadad

ith & special fone: on refarbichmant. it can be saen a8 3 helpng resource for the implementaton of sready avalable nnovate Systems

rant aly-friendly Baslding comperints, th et HVAS bechnalogies Shd low ey Sondurmrsg divtes.

Come and have look at the next level of energy efficient refurbishment in the cities of Europe!

Related project and task partress:

e = e 11G™ (@ wosi EURAC -l
Mavigation e e e M

Figure 24: Screenshot of sinfonia.passiv.de web frontend realised with Drupal 7.0

e PHP a server-side scripting language
designed primarily for web development but is also used as a general-purpose
programming language. PHP code was used to extend the functionality of the Drupal
CMS system e.g. in case of the comprehensive data input forms. Drupal CMS itself is
also based on PHP.
o The standard PHP interpreter, powered by the Zend Engine, is free software
released under the PHP License.

hp
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e SQL Database System by MariaDB
an open-source relational database management system (RDBMS). It was used to
setup the according database layout for this task. As about 100 different values per
submission have to be specified, the database at the end will contain more than 5000
values.
o MariaDB is intended to remain free under the GNU GPL.
p J'l p GRS Mo Losabars » i Dotenbank. sadofan dnapiol » [ Fabe B werbioim_sebesdted_dkd "Shivid sl subeimed Fehd dals far sebionm sebmiiiond.”
£ &8l % @ e Anzeigen o Stukear | SOL L Suche  §H Einligen o Exporibsen <) Imporibaen @0 Reches Opsrationen 20 Trigges
Abnsaler Saever # Name Typ Hallatien Amvibate Nell Staadaid Estra Aklion
Mair, Diatabase il 01 ol e T ] o Bawtsten @ Laschen B Pomarschitessl das [ Rdumich [ Volext
Maubch  Fasosten O 2ald il MERES  Hen 0 o Basrbwiten g Lischen 5 Pen rdex: T Rsusiich o Visitest
] B O el amelos) Y 0 o7 Dantsstun @ Loschen Ji Pan T T
: :::::::n.g Bl b e e e Eeil o Baarbesten gy Loschen 5 Peenarschiirssel | gy Uneque . indes [T Rdumbch | 7 Ve | | Unbeescheediech
34 cachs el O 5 deis  reedomtent ufl_gerdeal o = E 8 & sl [ Lineg rden [ Rdumibch ] Valtant
- R B T e gun £ B 8 W
H- e CaCh_ b
B0 i gt 5 Druckans FT 3" fur ana @ o
RO ok e . Spatas st & e 01 o At e T v B (o
T
+-r cachi_path Infarmation
+ :txh-o__lwm e e r—
+-r achi_updale e LEE Format Campas
+on Lok vt Index: L3 AR Kelation gemara
: ::::__::_m Insgesamt L0 8 Ereouge am 9. Sen 3930 wm i34
Figure 26: Guideline database layout viewed in phpMyAdmin SQL database administration tool.
e Python a high-level, interpreted, dynamic programming language.

It was used to generate the dynamic database output to the public. Python supports

multiple programming paradigms,

including object-oriented, imperative and

functional programming or procedural styles.

o CPython, the reference implementation of Python, is free and open-source

software.

@ python’

Figure 27: Python logo
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9. OTHER RESOURCES

9.1 ADVISIBLE LITERATURE ON ENERGY EFFICIENT REFURBISHMENT

¢ Wolfgang Feist, Passive House Institute: various refurbishment related literature:

e Research Group Volume 30: 2004 - Ventilation in refurbishments - Link

e Research Group Volume 32: 2005 - Factor 4 reduction for sensitive retrofits: Passive
House components + interior insulation - Link

e Research Group Volume 39: 2009 - Step-by-step refurbishment with Passive House
components - Link

e Research Group Volume 48: 2009 - Refurbishment of non-residential buildings - Link

e EnerPHit Planning Handbook: 2012 - Compendium of refurbishing existing buildings with
Passive House Components - Link

e Passive House Planning Package Version 9: 2015 - an easy to use planning tool for
energy efficiency for the use of architects and planning experts. Now with special output
file for EnerPHit Retrofit and step-by-step retrofits. - Link

¢ 3enCult - Energy Efficiency Solutions for Historic Buildings - Combining the existing know-
how of the experts involved, it is a helpful guide for many building owners and professionals
tackling the renovation of their specific historic building. - Free PDF Download

e R. Vallentin: Energieeffzienter Stadtebau mit Passivhdusern — Begriindung belastbarer
Klimaschutzstandards im Wohnungsbau,
Dissertation TU; Miinchen, Gottingen: 2011 (ISBN 976-3-86955-673-4)

e Doris Haas-Arndt, Fred Ranft: Informationspaket , Altbauten sanieren”,
BINE Informationsdienst, FIZ Karlsruhe, 2008 (ISBN 978-3-934595-78-1)

e Burkhard Schulze Darup: Energieeffiziente Wohngebaude,
BINE Informationsdienst, FIZ Karlsruhe, 2009 (ISBN 978-3-934595-82-8)

e Ingo Gabriel, Heinz Ladener (Hrsg.): Vom Altbau zum Niedrigenergie + Passivhaus,
okobuch Verlag, Staufen bei Freiburg, 2010 (ISBN 978-3-936896-46-6)

e Friedrich Heck: Energiekosten senken — Kosten und Nutzen von WarmedammmaRnahmen,
Fraunhofer IRB-Verlag, Stuttgart 2007 (ISBN 978-3-8167-7372-6)

e 4. Internationales Anwenderforum: Energetische Sanierung von Gebauden,
OTTI, Regensburg, 2010 (ISBN 978-3941785-11-3)

e Josef Maier: Ausbau von Dachgeschossen — Ein Praxisleitfaden zum Bauen im Bestand,
Fraunhofer IRB-Verlag, Stuttgart 2005 (ISBN 3-8167-6691-9)
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9.2 OTHER ADVISABLE WEB RESOURCES

e EuroPHit project - Retrofitting for the energy revolution, one step at a time - it is about
applied knowledge on deep energy retrofits to the oft-overlooked yet critical area of step-by-
step refurbishments. - Link

e 3enCult - Efficient energy for EU cultural heritage - The project 3ENCULT bridges the gap
between conservation of historic buildings and climate protection, which is not an
antagonism at all: historic buildings will only survive if maintained as living space. - Link

e Passipedia - The Passive House Resource - Passipedia constitutes a vast array of cutting
edge, scientifically sound, Passive House relevant articles. - Link

e PassREg - Solutions Open Source - This Wiki database contains useful information supporting
the local transition to zero energy construction. It provides an interactive, continually
growing Solutions Open Source (SoS) on Passive House technology and compatible
renewable energy supply. - Link

e CasaClima - Refurbishment - Energetic redevelopment using the most advanced technology
reduces energy up to 90% compared to older buildings. Saving energy means saving money,
but in addition also helps protect the environment and increases the cosiness of the home. -
Link

e Built2Spec - Built to Specifications - is a Horizon 2020 EU-funded project involving 20
European partners that seeks to reduce the gap between a building’s designed and as-built
energy performance. - Link
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10. LIST OF ABBREVIATIONS

ACC
AEW
BBT
BOZ
CEN
EIB
EURAC
G!E
IBK
G
IKB
IPES
KPC
MAG IBK
MoB
NHT
PHI
PUM
PUT
SAT
SEAP
SEL
TIGAS
TIS
TIWAG
UIBK
WP
GUI
CMS
sQL
RDBMS
PHP
PHPP

Agenzia Casa Clima

Azienda Energetica Etschwerke
Brenner Basistunnel

City of Bolzano

European committee for Standardization
European Investment Bank
European Academy of Bozen/Bolzano
Greenovate!Europe

City of Innsbruck

Innsbrucker Immobilien Gesellschaft
Innsbrucker Kommunalbetriebe
Istituto per I'Edilizia Sociale
Kommunalkredit Public Consulting
Magistrat Innsbruck

Municipality of Bolzano

Neue Heimat Tirol
Passive House Institute

Urban Mobility Plan of Bolzano
Urban Traffic Plan
Standortagentur Tirol

Sustainable Energy Action Plan
Societa elettrica altoatesina SpA
TIGAS Erdgas Tirol GmbH

Techno Innovation South Tyrol KAG
Tiroler Wasserkraft AG

Universitat Innsbruck

Work package
Graphical user interface

Content management system
Structured Query Language
Relational database management system
a server-side scripting language
Passive House Planning Package
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