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1. TASK DESCRIPTION

Taskbi:Stustainability assessment of EBaHsK LCA, |1
|l eader: GI ZRMK, partners involved: ROBOTI NA

Building project can be regarded as sustainable only when all the various dimensions
of sustainability (environmental, economic, social, and cultural) are dealt with. The
various sustainability issues are interwoven, and the interaction of a building with its
surroundings is also important. The environmental issues share, in common, concerns
which involve the reduction of the use of non-renewable materials and water, and the
reduction of emissions, wastes, and pollutants.

The sustainability assessment will be done by Gl ZRMK, other partners will provide the
necessary data from their respective fields.

2. OBJECTIVES

A variety of sustainability assessment tools are currently available and the task of this
task is to identify which of the methodology available is most suitable for the ESH
building and to implement it. Several methods may be used; but the task leader will
develop this Task based on the experiences and findings of the ongoing project FP7
OPEN HOUSE (2010-2012), where the scope is to develop a method for sustainability
assessment for daily construction practice. The detailed transfer of information is
possible since two consortium members SCC and Gl ZRMK are also partners in FP7
OPEN HOUSE. Thus the concept of building sustainability assessment according to
CEN/TC/350 will be followed.
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3. EXECUTIVE SUMMARY

Sustainability assessment of ESH building was performed according to FP7 OPEN HOUSE
methodology. The selection of the method is a result of comparison of various commercial
methodologies (DGNB, LEED, BREEAM) and free methods (OPEN HOUSE, CESBA, BNB).
Open source, flexibility, weighting adjustment possibility were the most important elements for
decision. OPEN HOUSE is an open source internationally oriented method for assessment of
sustainable building (SB). Methodology offers different levels of assessment: i.e. quick (and)
basic or complete assessment that is based on the OPEN HOUSE core or full system inf
indicators, respectively. Full system includes all indicators, core system includes only core
indicators.

Sustainability assessment takes into account six categories of building construction.
Environmental quality, social/functional quality, economic quality, technical characteristics,
process quality and site location.

Overall and final rating of the building is the average of rates in three main categories,
environmental quality, social/functional quality and economic quality. These three categories
are all weighted equally, where each category represents 1/3 of final result (points). Other
three categories: social/functional, process and site quality are not integrated into the score,
although the assessment was done for all core indicators and some other cross-related
indicators. It has to be specified, that economic quality category include results of individual
indicators from technical characteristic and process quality category.

Results of technical characteristics, process quality and location category can be assessed
independently and do not effect the final result of overall building performance, except for those
individual indicators, that are included in economic quality category and therefore indirectly
influence the result of economic quality category.

For the purpose of sustainable assessment of Eco Silver House (ESH) building all indicators
from main three categories have been assessed and all core indicators from three additional
categories, technical characteristics, process quality and location. In addition, assessment was
performed for all additional indicators from technical characteristics and process quality
category, that indirectly influence economic quality category. Weighting factors (range 0-4) for
each indicator are set for local level (Slovenia), as a part of the methodology. Weights for
different indicator were developed within FP7 OPEN HOUSE (2010-2012) project.

LCA assessment was performed using eco2soft online calculator from IBO GmbH that
provided the results for six core indicators for sustainability assessment. Energy demand of
ESH was calculated according to PHPP methodology. Simulations of indoor environment were
calculated using dynamic simulation with IDA ICE software.

Further information about assessment of indicators are available below in the document. For
each indicator assessed, the evaluation table/scale with OPEN HOUSE criteria and points
awarded to ESH are shown.

E EHighrise Consortium Page 12 D4.8 Sustainability assessment of ESH
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4. DESCRIPTION OF SUSTAINABILITY ASSESSMENT
METODOLOGY

Sustainability assessment was done according to OPEN HOUSE methodology?,? developed
within the FP7 OPEN HOUSE (2010-2012) project.

The evaluation methodology according to FP7 OPEN HOUSE (2010-2012) is defined with
hierarchical structure of assessed indicators. Evaluation includes 6 main categories that
describe the building as a whole:

Environmental Quality
Economic Quality
Social/Functional Quality
Technical Characteristics
Process Quality

The Location

=A =8 =4 =a-a="

Environmental Social/Functional Economic
Quality Quality Quality

Technical Characteristics

Process Quality

The Location

Picture 1: Overview of the 6 assessment categories of the OPEN HOUSE framework
(source. OPEN HOUSE Assessment Guideline)

Each of the above category is composed of several indicators assessing different key issues
for the sustainability performance of the project. Each indicator consists in one or several sub-
indicators that evaluate a precise issue covered by the indicator topic.

Fulfilling requirements set by sub-indicators awards a certain amount of points ranging from 0
to 100 depending on the performance met. Each sub-indicator is weighted from 0 to 4, with O
meaning the sub-indicator is irrelevant, and 4 it is of high importance. The score for each
indicator is the weighted average of the points awarded for the sub-indicators. Each indicator
is weighted from 0 to 4, and the score achieved for each category is the weighted average of
the points awarded for the indicators.

1 http://www.openhouse-fp7.eu/assets/files/D1.5 APPENDIX D.pdf
2 http://www.openhouse-fp7.eu/assets/filestOPEN HOUSE AG1.2.pdf
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Category 1: Environmental Quality
Sub-indicator Indicator
Indicator 1.1 Weight Weight el
= score
Wi Indicator
Sub-indicator 1.1.1: Z, points achieved || 0-4 points
7 ‘DV“
Sub-indicator 1.1.2: Z, points achieved ;‘“f Z 0-4
4 llY= P Widi
- 33%
Xy= Z wyY, Overall
Indicator 1.2 ; > Building
Waull  |ndicator Performance
0-4
points Wi,
0-4
Y,
Category 2: Social/Functional Quality X, 33%
Category 3: Economic Quality X3 33%
Category 4: Technical Characteristics Xs
Category 5: Process Quality A
Category 6: The Location | Xs

Picture 2: Overview of the scoring process (source. OPENHOUSE Assessment
Guideline)

The final building performance is obtained by calculating the average of the environmental,
social and economic category scores. (Environmental, social and economic categories are
equally weighted), the three other categories are evaluated separately. Evaluation of building
is presented with scoring card. The scoring card is the table containing all information about
the score achieved for each sub-indicator, indicator, category and overall building
performance. It also displays the different weightings for each sub-indicator, indicator and
category.

The OPEN HOUSE methodology is available in two different assessment schemes: The basic
and quick sustainable assessment will give a first idea of the sustainability level of the building
and will propose actions to improve the level. Basic assessment is usually applied best in
earlier planning phases and is based mainly on estimations as well as design targets. It is
based on the OPEN HOUSE full system with all available indicators. The complete assessment
can be done, when the building is finished. It is based on calculations and precise
documentation.

E EHighrise Consortium Page 14 D4.8 Sustainability assessment of ESH
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5. DESCRIPTION OF LIFE -CYCLE ASSESSEMENT FOR
ECO SILVER HOUSE - ESH

LCA indicators for ESH were calculated with eco2soft® online calculator. Eco2soft calculation
provided the results for six core (LCA) environmental indicators needed for sustainability
assessment according to OPEN HOUSE methodology. LCA environmental quality indicators
calculated with eco2sot are:

1 Global Warming Potential (GWP)

Ozone Depletion Potential (ODP)

Acidification Potential (AP)

Eutrophication Potential (EP)

Photochemical Ozone Creation Potential (POCP)

Abiotic depletion of non-renewable fossil fuels due to non-renewable Primary
Energy Demand (ADP_Enr)

= =4 =4 4 =4

Eco2soft tool is used for ecological assessment of individual building structures and buildings.
Software enables the calculation of environmental impact of buildings over the entire life cycle
with consideration of construction materials used, operating life of individual components and
disposal of material after demolition. The tool also offers access to the IBO material library with
product-specific or product reference values for different building materials.

The purpose of the LCA analysis was to evaluate this six core indicators of ESH building. 50
years assessment period was chosen for the evaluation, in line with the OPEN HOUSE
methodology.

Life cycle assessment of Eco Silver House (ESH) is based on actual characteristics of
completed building. For evaluation of individual indicators, additional variation of ESH building
was developed, that would serve as a reference scenario. Reference scenario is a variation of
ESH building that meets only basic and legally required energy efficiency parameters that are
currently demanded by Slovenian national construction code. This scenario differs from the
actual implementation in that it does not have mechanical ventilation with heat recovery
system, windows have double glazing, and the outer walls have less thermal insulation then
actual implementation (only to meet the legal requirements of the thermal transmittance 1
maximum U-value). Reference scenario defines benchmarks for evaluation of actual
completed ESH building

Points awarded for particular indicator are based on project documentation, different energy
simulations, simulations of thermal environment and measurements performed on actual
building site.

To evaluate environmental indicators, two building models were developed. First model based
on actual characteristics of completed building, second model performing as reference building
scenario. Reference building model had to be developed within this task in order to evaluate

3 http://www.ibo.at/de/ecosoft.htm
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environmental impact of ESH. 1t has to be specified, that

legal reference building model that could be used for this type of evaluation.

Basic boundary conditions and the scope of actual ESH building assessment with eco2soft
building calculator includes the following life cycle stages:

T

Production stage: all the processes upstream of the point when the product is ready
for shipment are taken into account (raw material supply, transport to manufacturing,
manufacturing).

Use stage: standard service life data for building construction components are taken
in account. Delivered energy for heating, domestic hot water preparation, and auxiliary
electricity for building systems is included in evaluation. Energy demand of ESH is
calculated according to PHPP methodology.

End-of-life stage: waste processing and disposal of the building is included in
calculation, standard data for material disposal is used within this evaluation.
Reference study: LCA period of 50 years is used according to OPEN HOUSE
methodology.

Product-specific values for building materials were used if available from IBO material
library.

Product-reference values for building materials were used when building materials not
available in IBO material library

Reference scenario takes into account the same life cycle stages, material properties and
boundary conditions with the difference in higher energy consumption for heating and domestic
hot water preparation and less thermal insulation material in building envelope. Reference
scenario also has lower electricity demand for building systems, because the mechanical
ventilation with heat recovery is not included in reference model. Reference building, as
described before, meets only the minimum national requirements for new construction
according to legislation PURES 2010. Differences between both building models are presented
in tablel.
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Eco2soft tool uses flexible envelope boundary concept, where different structural and technical
components can be included in calculation. Results of eco2sof calculation for boundary

BG5, presents the basis for further sustainable evaluation according to OPEN HOUSE
METODOLOGY.

Level o Scope of analysis

BGO structures of the thermal building envelope

incl. Intermediate floors
excl. damp proofing (in the floor slab and in the roof outside the

insulation layer)

excl. rear-ventilated fagcade elements

excl. roof cladding

BG1 Basing on BGO,

all structures of the thermal building envelope complete (incl.

Intermediate floors)
BG2 Basing on BG1,

incl. inside walls (dividing elements)

BG3 Basing on BG2,

incl. inside walls (all inside walls)
incl. complete basement
incl. non-heated buffer spaces (complete building)

excl. direct access

BG4 Basing on BG3,

incl. direct access (stairways, covered walkways etc.)

BGS Basing on BG4,

incl. housing technology

BG6 Basing on BG5,

incl. all accesses

incl. adjoining buildings

Picture 3. Flexible boundary concept, (Source. IBO GmbH - IBO-Guidelines to
calculating the OI3 indicators for buildings)

From BG2, boundary useful life of building components may already be included in calculation,
but from boundary BG3 onwards, useful life of the structural element layers is mandatory.

Envelope boundary BG5 covers a building in its entirety. Envelope boundary. BG6 refers to
building complexes.
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5.1.1 Results for solid and transparent building elements - ESH

Results and graphic details of solid and transparent building elements calculated with eco2soft
for ESH building are presented below. All structures of thermal building envelope, all
intermediate floors and partition walls have been included in building model.

e3 - Green roof

Ceiling, roof: Flat or pitched roof exposed to outside air — not back-ventilated — heat flow ascending

d A R AQI3
no. type layer cm  WimK  m?KW Pkt/m?
1 Sand, Kies lufttrocken, Pflanzensubstrat 7.000 2,000 0,035 3
2 Rock wool MW(SVWW)-W (100 kg/m?) 2,000 0,039 0,513 6
3 Flooring material - sand and gravel (1700 kg/m?) 9,000 2,000 0,045 0
4 PE fleece 0,150 0,500 0,003 2
5 URSA XPS N-llIl 10,000 0,040 2,500 21
6 Polymer bitumen sealing sheeting 1,000 0,230 0,043 25
7 EPS-W 25 (23 kg/m®) 10,000 0,036 2,778 14
8 EPS-W 25 (23 kg/m®) 10,000 0,036 2,778 14
9 Polyethylene (PE) vapour brake 0,020 0,500 0,000 T
10 Cement and cement flowing screed (1800 kg/m®) 10,000 1,100 0,091 16
1 Reinforced concrete 80 kg/m? reinforcing steel (1 vol.%) 25,000 2,300 0,108 57
12 Normal plastering mortar GP lime cement (1600 kg/m®) 0,800 0,780 0,010 2
R./R,.= 0,100/ 0,040
R'/R" (max. relative error: 0.0%) = 9.045 / 9,045
building element 84,970 9,045 160

!++ RLG

mass 1061,5 kg/m*

Elyon 1.25 pointsim?

PENRT 2.227,901 Mim? service life:

GWP100 total 148,126 kg COJm# yes, integer
, type:

AP 0.455 kg S0./m new building
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