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Campus II of UAS Technikum Wien

UAS Technikum Wien, EPU conference 2015

ENERGYbase Vienna
Vienna‘s largest Passivhouse Campus

300 Students RE Systems



ENERGYbase Vienna

Living Lab Concept

UAS Technikum Wien, EPU conference 2015

Hybrid Energy –
Smart Micro Grid Lab
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Passive houses Wolfurt, western Austria
Architect: Gerhard Zweier

Heating demand < 15 kWh/m²a
3 panes glazing, 25 – 40 cm thermal Isolation
Ventilation 80% heat recovery
Solar and biomass heating system
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Living estate Innsbruck, western Austria
Architects: Baumschlager Eberle

300 flats in 6 buildings
Heating demand 20 - 25 kWh/m²a
Ventilation 80% heat recovery
Heating system with 1000 m² solar paneels, 
decentral small heat pumps from exhaust air

3 panes glazing, 25 – 35 cm thermal Isolation
Best green building worldwide



Shangdi Moma Housing, 
Beijing/China
Architects: Baumschlager Eberle

960 flats, low emission standard, 
highly insulated. Ceiling heating
and cooling system, central
ventilation with heat recovery.

High comfort requirements.



Hugo Boss – Central building for 
Italy and Swizzerland
Chiasso/Italy
Architect: Mattheo Thun, Milano

10000 m² office/design area
Timber-concrete ceilings, light 
wood wall construction
3 panes glazing, fixed and
moveable shading system
Floor heating + cooling system
Ventilation 80% heat recovery

High challenges on user comfort, 
ecology and image



Omicron Development Center 
Klaus/Austria
Architects: Nägele-Waibel-Ritsch

6000 m² highly flexible office
area, wooden light weight
facade, 3 panes glazing, fixed
and moveable shading system
Floor heating + cooling system
Massive ceilings activated by
ventilation, 80% heat recovery

Very high challenges on user
comfort, such as 1500 lx or
temperatures 22 – 24°C



Motivation
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Munich Reassurance Company
Munich/Germany
Architects: Baumschlager Eberle

10000 m² high level offices
Refurbishmant in urban context
3 panes glazing, double facade
with inbetween shading system
U-Values 0.15 – 0,25 W/m²K
Floor heating + cooling system
Ventilation 80% heat recovery

High challenges on user comfort, 
ecology and image



Viele Wege führen zum Plusenergiehaus
Many ways lead to the plus-energy home
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Christoph Muss
Studiengang Urbane Erneuerbare Energie
Fachhochschule Technikum Wien 

Ingenieurbüro für technische Physik 
Thermische Gebäudesimulation, Gebäudeklimakonzepte

Eberswalde regional government 
center, near Berlin/Germany
Architects: GAP Berlin

27000 m², mainly offices
New building in urban context
3 panes glazing, leight weight
wood facade
Special atria as climatic buffer
zones
„Gold“ for energy efficient and
ecological buildings in Germany



Passive house international teachers and students home, Vienna
Architects: P-ARC, Vienna

180 flats, new building in urban context
3 panes glazing, high isolated concrete facade
High efficient ventilation system, preheating/-cooling via ground



Window and isolation, details



Window and isolation, construction site



Ventilation and heating system, 
plan of 2 flats



Ventilation and heating system, 
construction site
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Increase scenario

+ 21.5%
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Coal power station Ulan Bator

19
Ibo – Kongress 14.2.2014



Air pollution from coal firing, 
traffic and industry, Beijing



Health …?
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Eco Cities, Green Cities, …
how will they behave in future?



How to build a new building?

How does the process go on?

How much may the building cost?

How long will it sustain?

How fast must the construction go on?

How much energy will it need, and how much comfort?

How to export well done building systems, is that possible?
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How much energy does the building need?
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How much energy does the building need?
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How much comfort do we need?



Workshops, meetings

ENERGIE-ARCHITEKTUR 2015

TEAM AUSTRIA COOPERATION TEAM

HVAC+E Building physics Regulations ….Statics

scientific supervising

Young researchers Young researchers

Internships,  short studies,  Master thesis,  PhD
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Professional planners
and companies input
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Professional planning offices, construction companies

Professional building planning and realization process

Universities kick off meeting, defining „heads“, project and topics

The ENERGYbase International process



Vienna Ulaanbaatar

Yichang Marrakech

Climate + comfort investigation



Preliminary plans, if existing

 Storeys: 13 
 Height: ~ 50 m
 Width: 27,8 m
 Length: ~ 34 m
 Size: ~ 10 000 m²



Optimizing energy, flexibility

Insulation: 300 mm
Massive wall: 200 

mm



Introducing a modular structure



Large lecture hall ‐ location Vienna
Underfloor heating/cooling

Room area 100 m²
Air change (3h‐1) 915 m³/h
Air volume per 
outlet 60 m³/h
Heating load 15 W/m²
Cooling load 60 W/m²

Flexible HVAC



Modular electrical concept
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Apply to the planned building
V2: jet nozzles, radiators



Introduction, ideas, concepts, …
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Discussion, team development, …
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… the young researchers team 2011/2012
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Cooperation with professional 
planners and construction companies
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Experienced building planners from Austria:
Architects, building physics, HVAC, electrical planning,
thermal building simulation

Experienced planners from the cooperation country

Construction companies from Austria and from the
cooperation country
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Süss Markus: 
Development of an energy-efficient building concept 
with a modular HVAC system taking into consideration the Chinese 
Design Standard for Energy Efficiency of Public Buildings

Maul Lukas:
Development of an energy efficient, self regulating 
building concept with consideration of the Chinese Green Building 
Evaluation Standard

Supervisors: Muss Christoph, Li Yunjiang

Design phase output examples



The optimised ENETEC building
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 Facade
 Ceiling-column construction
 HVAC system

General – Reference building – Optimised building - Final
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Design of the HVAC system

General – Reference building – Optimised building - Final



Thermal simulation of the reference building
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 10 Zones

 Implementation 
of internal gains

 Schedule for 
the building 
operation and 
natural 
ventilation



Thermal simulation of the optimized building
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 10 Zones

 Implementation 
of internal gains

 Implementation 
of a centralized 
ventilation 
system

 Control system



ENERGY|BASE Yichang 2012 … -> 2015?
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The team in Ulaanbaatar, Mongolia



And best regards from
Addis Abeba, Ethiopia, 
Africa.
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Co - Teaching in Addis Ababa/Ethiopia
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The team in Addis Ababa, Ethiopia 2015



… working on
future projects with
young researchers
for the future
generation.

It´s exciting,
let´s do it!



Thank you for your attention!

Muss Christoph
Department of Urban Renewable Energy
University of Applied Sciences Technikum Wien 

Li Yunjiang
Department of Architecture and Urban Planning
China Three Gorges University


