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ENERGYbase Vienna
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Passive houses Wolfurt, western
Architect: Gerha[d Zweier




Living estate Innsbruck, western Austria
Architects: Baumschlager Eberle
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Omicron Development Center | § 2 3
Klaus/Austria a2
Architects: Nagele-Waibel-Ritsch

6000 m? highly flexible office
area, wooden light weight
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Energy demand per person worldwide

[kg oil equivalent/person]
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Increase scenario

[Mt CO2)
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+21.5%
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m Actual values 2011 M Increase, if (only) China develops as OECD now
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OECD = Organisation for Economic Cooperation and Development (Including 34 Countries: US, Australia,Japan, South Korea, some
European Countries,...... )
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Electricity mix in %

Austria China Mongolia

M coal and peat waste
oil ® hydro
gas m wind

M biofuels H nuclear
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Coal power station Ulan Bator



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? i i
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How much energy does the building need?
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How much comfort do we need? L

Temperature [°C]
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Inner room temperature boundaries
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— - agreeable

comfortable
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EnergyBASE Vienna  Science College CTGU  Self regulating Building
Yichang
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The ENERGYbase International process

scientific supervising

TEAM AUSTRIA <€ > COOPERATION TEAM

Young researchers Young researchers

HVAC+E Building physics Architecture Statics Regulations ....

Preliminary phase

Workshops, meetings

Internships, short studies, Master thesis, PhD

Professional planning offices, construction companies

Professignal planners
Professional building planning and realization process and companies input

Desgin phase
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Temperature [*C]

Temperature [*C]

Mollier-diagram for Vienna

Temperature [*C]

Hurmidity [g/kg dry air]

20

11,0133 bar

25

Temperature [*C]

Hurmidity [q/kg dry air]
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11,0183 bar
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Mollier-diagram for Ulanbatur
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Preliminary plans, if existing

3

= Storeys: 13

= Height: ~50 m

= Width: 27,8 m

= Length: ~34 m

= Size: ~ 10 000 m?
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Optimizing energy, flexibility
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Introducing a modular structure
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office
32,23 m? lecture hall
120,82 m?

computer room
61,38 m*




Flexible HVAC

6000
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Large lecture hall - location Vienna

Underfloor heating/cooling

Room area 100 m
Air change (3h1) 915 m3h
Air volume per

outlet 60 m¥h
Heating load 15 W/m?
Cooling load 60 W/m?

cross sectlon

A=A
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Modular electrical concept
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Apply to the planned building

V2: jet nozzles, radiators
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the young researchers team 2011/2012
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Cooperation with professional
planners and construction companies

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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Design phase output examples

Suss 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

ENERGIE-ARCHITEKTUR 2015
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The optimised ENETEC building

reference

Facade
Ceiling-column construction
HVAC system

outside

ENETEC
building

optimised
ENETEC
building
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5th Alliance for a Green Building in Hot Summer and Cold Winter Region
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Optimised building

Design of the HVAC system

Window
Column
Wall
| Cupboard wall
||| HVAC raster
[ ] Details
P Inlet air
Outlet air

P Exhaust air

I Office
[ ] Laboratory
[ ] Lecture room
[ ] Toilet
[ ] Corridor
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Basic ventilation system
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Thermal simulation of the reference building

Hot week in summer(CW 26) - full operation
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Temperatures within comfort zone
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20% W temperature >28°C
405
30% Otemperature 16°C -28°C
20% B temperature <16°C
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D‘E.E -
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Percentage of hours

Zones
Spectrumroom temperatures ["C] — Average office temperature [°C) —— Ambient temperature [°C]
=——Free cooling/infiltration Radiation, harizontal [W/m?®]
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Thermal simulation of the optimized building

Hot week in summer(CW26)-

. Absolute humidity comparison for summer comfort
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The team in Ulaanbaatar, Mongolia
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... working on
future projects with
young researchers
for the future
generation.

It’s exciting,
let’s do it!
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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 ii”ﬁ’r*’@
China Three Gorges University

ENERGY
BASE International



