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Basics:
Statistics Il
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Retrofitting strategy
Basic

Building part U-Value Min. sugg. U-Value Payback

stock insulation suggested period
[W/m?aK] thickness

Basement ceiling 0,5-1,7 16 cm 0,20 8-12

Roof 0,6-2,4 28 cm 0,20 12-17

Heating

Cost optimum insulation thickness — outer wall

i

4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Insulation thickness [cm]

Window
20-25%

Ventilation
10-20%

Annual savings [€]

Energy losses

Basement ceiling
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State of scientific knowledge - Example of Applied Sciences

IEA EBC Annex 50: Pprefabricated Systems for Low
Energy Renovation of Residential Buildings

Nearly-zero-energy retrofitting of a
multi-family home from the 60s

Pre-fabricated facade modules
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Source: wohnbaugruppe.at; Nussmiiller Architekten ZT GmbH, 2014




Renovation concept
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highly efficient, pre-fabricated
facade modules

building technology is
Integrated into the facade

harvest of solar energy on the
roof and the facade (solar
thermal and photovoltaic)

high proportion of renewables

Intelligent integration of energy
supply into grid (heat & electr.)

change of appartment layout

Source: Haus der Zukunft; BMVIT
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Pre-fabricated facade e R
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Concept — vertical supply duct outside fhe of Applied Sciences
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Building equipment integrated in the building envelope

Source: wohnbaugruppe.at; Nussmiiller Architekten ZT GmbH, 2014 A
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Renovation steps of Applied Sciences
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Results & Advantages
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quick installation due to
pre-fabrication

pre-fabrication allows an
exact estimation of costs
(total € 3,4 Mio.)

tenants do not have to
move out during renovation

high standard of living
combined with high comfort

nearly zero energy building

P
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Urban quarter modernization

Explorative project — Example: Salzburg
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Source: Salzburg AG; FH Salzburg
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2. Analysis of data of Appiied Sciences

Electricity
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3. Development of a renovation guiding principle fh" of Applied Sciences

STEP 1:

Energetic
optimization
without
major
construction

L

Source: FH Salzburg

STEP 2:

Energetic
optimization
through use
of roofs and

space

STEP 3:

Optimised
usage of
space

STEP 4:

Sustainable
development
living comfort
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STEP 1 ﬂ"l-

ENERGETIC OPTIMIZATION WITHOUT MAJOR CONSTRUCTION

(A) reduction heating demand/ reduction thermal bridges

(B) Increase in efficiency for building technology
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Source: FH Salzburg
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STEP 2 fh-’

ENERGETIC OPTIMIZATION THROUGH USE OF ROOF AND SPACE

-
A) Redensification

\ }
[B) Use of solar energy (PV, ST) for covering the
| propriety requirements of the district
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rA) Attractivation of open space

(B) Saving potential in the area of mobility / new structure for parking space
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iC) Improvement of overall balance through new Plus-energy-building
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D) Cascading use of district heating (new building / stock)
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STEP 4
SUSTAINABLE DEVELOPMENT & LIVING COMFORT

' A) Water cycle system

: B) Efficient district waste management
:C) Increase of social and functional mix
:D) Objective / subjective security

Source: FH Salzburg
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e Project is currently running
* Interest alignment is major challenge
* Financing is usually a key topic

 Needs many specialists of different scientific fields —
translation into a common ,language*

« Many Smart City concepts exist on the paper

e Realistic goals
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