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Based on the tree concept, LISI is 
primarily articulated in four main 
components:  
the floor-to-ground connections 
that form the sound “root” foun-
dation, the main service core that 
metaphorically comprises the 
systemic “trunk” of the house, the 
structural framework that “bran-
ches” out to carry the building 
envelope, and the changeable 
façade layers that act as protective 
“foliage” when needed.

LISI’s envelope can be quickly 
reconfigured to meet momentarily 
changing needs dictated by shifts 
in occupancy and weather condi-

tions. As a deciduous tree drops its 
leaves for the winter, LISI’s textile 
façade layer can be fully retracted 
to let a maximum of solar gains 
and natural daylight into the living 
spaces. During the hotter summer 
months, this outermost layer, to-
gether with the horizontal shading 
devices over the patios, effectively 
filters out excess solar gains that 
would cause overheating, while 
still allowing diffuse daylight to 
reach the interior. 

Thus LISI’s passive solar strategy 
ensures pleasant indoor lighting, 
temperature, and air-quality con-
ditions throughout the year.

structure & climate
LISI – “Living Inspired by Sustai-
nable Innovation” – is a house for 
the future, manifesting trans-dis-
ciplinary synergies at the highest 
standards of sustainable architec-
ture.
LISI is not only firmly rooted in 
Austrian traditions and values, 
this 2-person home also concep-
tually draws on key elements of 
Alpine culture, in particular, the 
meaning of trees in this country.

About half of Austria’s surface 
area is heavily forested, which has 
for millenia provided environ-
mental protection against severe 
climate conditions and natural 

disasters, indispensible energy 
sources and habitats for diverse 
wildlife, as well as an especially 
valued, lightweight, renewable 
resource for building construc-
tion. The use of wood as a primary 
construction material is further-
more CO2-neutral and beneficially 
impacts indoor climate.

The tree is an inspiration for LISI 
at several levels: in its material 
and structural properties, situatio-
nal adaptability, renewability and 
life-cycle efficiency. The clean, mi-
nimalistic design approach yields 
an architecture that highlights this 
cultural heritage.
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LISI’s energy-flow control systems 
were designed and engineered 
to ensure an ideally comfortable, 
healthy indoor environment. 

Occupant control options also 
allow the full and constant cus-
tomization of temperature and 
humidity conditions to meet per-
sonal needs. Overall energy use is 
minimized thanks to state-of-the-
art programming that manages 
daily energy-demand patterns.

An argument could be made that 
the criterion of consumer-market 
availability contradicts the goal 
of demonstrating cutting-edge 

technology. We are, however, con-
vinced that the advanced products 
currently available in the global 
market have reached a level of 
technological maturity that limits 
the promise of significant efficien-
cy improvements in the foreseeab-
le future.

Our goal, therefore, is focused on 
presenting an architectural design 
that is viable for a very broad 
market in order to maximize the 
potential of what we can do with 
the technological means available 
today.

In building LISI, we placed special 
emphasis on using materials of 
the highest regionally available 
quality. 
The house is strategically const-
ructed almost entirely of domestic 
wood products to maximize both 
affordability and environmental 
sustainability. All the potentials 
that wood affords as a plentiful, 
renewable resource were opti-
mized at several design levels: 

from the heart to the sap wood, 
to the typically wasted wood 
chippings and shavings. In other 
words, all grades of the wood raw 
materials were employed, be it sa-

wed and laminated into structural 
lumber, or further processed into 
wall and ceiling panels, flooring or 
furniture prototypes. 

Like the tree, LISI draws its 
energy from the sun. The pho-
tovoltaic array produces more 
than enough energy to cover the 
house’s demands for heating and 
cooling, warm water, household 
appliance use and system control 
automation. 

Surplus energy production is eit-
her consumed directly by charging 
electric vehicles or supplied to the 
local power grid.
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the energy demand for domestic 
hot water. In order to further 
support LISI’s residents in their 
efforts to live as environmen-
tally friendly and comfortably as 
possible, we developed an “organic 
refrigerator system” that aims at 
counteracting societal food-waste 
tendencies and fostering everyday 
household knowledge of effective 
fresh-food storage principles. The 
design and layout of this so-called 
“Bio-Fridge” encourages the 
correct separation and conditions 
placement of perishable foods to 
maximize their nutritional value.
The integration of environmen-
tal factors goes on to include the 

roof-capture of rainwater that is 
drained into vertical vegetable and 
herb planters, which are integra-
ted in the envelope structure to 
also serve as a semi-transparent 
barrier between public and private 
spaces. The planters themselves 
are manufactured of construction 
waste products and also help pro-
tect the exterior façade panels.
Finally, our 2-shelled “Clima-
Level” floor system presents an 
excellent, thermal-hybrid cons-
truction method: slow-reactive 
layers with high thermal capacity 
are combined with a fast reacting, 
controlled ventilation system in 
the cavities.

Like a natural creature, LISI reacts 
to the immediate environment 
with great sensitivity. The resour-
ces that the surroundings provide 
are consumed with a sense of 
stewardship and future. A com-
prehensive set of innovations was 
integrated in the course of the LISI 
project in order to better work 
with what is available as conscien-
tiously as possible.
All of the house components are 
not only individually very energy 
and resource efficient, but also 
play optimized roles in the con-
struction and operation of the 
building system as a whole. Radar 
activity sensors, for instance, sig-

nal if someone is in a space or not 
to activate or deactivate the power 
supply to the room’s lighting, 
entertainment systems, and other 
appliances –  whenever there is 
no occupant demand, no energy 
is consumed. Light meters also 
detect reflections from the floor in 
order to calculate optimum overall 
lighting conditions in the spaces in 
combination with daylight condi-
tions monitored throughout the 
day.
Even a portion of the residual heat 
carried off in drain water is regai-
ned through a heat exchanger in-
tegrated in the innovative shower 
basin, which significantly reduces

adaptability

shared storing

storing with 
evaporative cooling

upright storage

smart lighting adapts to day time, ground 
reflection and indoor brightness

gross floor area:
84 m2 = 904.2 ft2

(1) patio: 172 ft2 / 16 m2

(2) living area: 531ft2 / 50 m2

(3) patio: 290 ft2 / 27 m2

(4) technical room: 25 ft2 / 2,28 m2

(5) bath room: 31 ft2 / 2,58 m2

(6) bed room: 68 ft2 / 6 m2

total built up area:
201 m2 = 2163.5 ft2
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the pre-heated water allows the 
waterpump to work more efficiently

the remote control is you - presence detectors and audio-visual feedback help saving energy and assist in everyday activities

smart technologies assist inhabitants (with special needs) in their everyday life



LISI’s textile “foliage” has a 
further purpose, beyond pro-
tecting the interior spaces from 
excessive solar gains: 

This soft skin creates a flexible 
boundary between inside and 
outside, between private and 
semi-public zones of the home. 
The house is designed such that 
the interior and exterior zones of 
the structure can be fused into 
one when so desired, creating a 
dynamic indoor-outdoor balance 
of living space.

Glazed facades that separate the 
main living area from the semi-

private outdoor patios to the north 
and south can be fully opened 
(and concealed) to incorporate 
these areas. The illusion of seam-
lessness is enhanced by the barely 
visible, sliding-door tracks sunk 
out of sight in the flooring. 
The full extent of personally cont-
rollable living space is achieved at 
the outermost envelope boundary, 
that is, where the soft “foliage” 
comes into play, opened or closed 
to the surrounding garden, land-
scape, or close neighbors. This 
adaptability of interface layers can 
also be used to adjust for different 
day and night visibility needs.

The tree, where it stands, is attu-
ned to its surroundings at every 
moment. Its most important needs 
for continued survival are to se-
cure enough nutrients and stable 
anchoring from the ground where 
it has taken root, and enough sun-
light from the sky above. Where 
the environmental conditions and 
species compatibility allow, a tree 
can grow to the age of hundreds of 
years. 

LISI takes its cue from this prin-
ciple of making the best of a spe-
cifically local situation by allowing 
for adaptation.

The number of clear-sky, sunny 
days per year are an important 
indicator of the potential energy 
gains that may be “harvested” 
through a photovoltaic array of a 
given extent at a given orientation, 
which is why the roof-top modules 
of LISI have been configured as 
they are. Orientation and anticipa-
ted solar flux also helped determi-
ne the placement of LISI’s glazed 
doors and windows.

site & place INTERIOR – EXTERIOR

patios - interior and 
EXTERIOR caN mERgE

semitransparent facade: 
flEXIblE bOuNdaRy 
between private 
and semi public

vibrant open 
living space

cozy indoor 
space
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LISI ENERGY DEMAND AND GENERATION
IRVINE, CALIFORNIA

DEMAND

PV GENERATION

ANNUAL
DEMAND 5468 kWh
GENERATION    12475 kWh

annual
demand  5722 kwh
generation  8104 kwh

annual
demand               5468 kwh
generation               12475 kwh

cooling demand: 
vienna: 5,6 kwh/m2 per year     
irvine: 10,6 kwh/m2 per year
set point temperature: 
21.7 °c - 24.4 °c / 72 °f - 76 °f

heating demand: 
vienna: 9,7 kwh/m2 per year  
irvine: 2,7 kwh/m2 per year
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The secondary service core con-
tains kitchen utilities with all re-
quisite appliances, washing machi-
ne and dryer, cable conduits and 
stashing cabinets for TV-based 
entertainment-center equipment, 
as well as rainwater storage tanks 
for the adjacent vertical patio gar-
dens. The conceptual primary and 
secondary service cores may be in-
stalled independently on potential 
sites in the scope needed. Extensi-
ve storage space is built into these 
service core units to free up the 
main living spaces from potenti-
al clutter that may impede their 
flexible usability, thus preserving 
sufficient “breathing room” in the 

main spaces to support a range of 
occupant-defined activities. This 
configuration also encourages the 
healthfully opportune regularity of 
thorough cross-ventilation of the 
entire home.
And LISI functions exceptionally 
well in a denser, urban context, 
too. Parameter studies of combi-
nations to generate higher density 
residential unit configurations 
that maintain attractive occupancy 
qualities have demonstrated the 
land-use-conserving potential 
of a vast array of locally configu-
rable (sub-)urban development 
concepts based on the LISI house 
strategy.

A house for the future must be 
conceptually flexible and adaptab-
le in order to meet the increasing 
demand for compact, affordable, 
and energy-efficient buildings. 
Both lightweight prefabrication 
and construction flexibility are 
hallmarks of the LISI strategy to 
enable variable home configu-
ration for the diverse needs of 
potential residents and occupancy 
conditions. In keeping with such 
goals, we developed LISI as a pro-
totypical modular system home 
that can be stowed and internati-
onally transported to anywhere in 
the world in at most six standard 
shipping containers.

The compact, lightweight, and 
environmentally friendly wood-
based construction method makes 
rapid assembly and disassembly 
not only possible, but has proven 
itself repeatedly to date. The di-
mensional design of the prefabri-
cated, primary service core contai-
ning plumbing infrastructure and 
mechanical systems, with personal 
hygiene and sleeping spaces – ma-
ximizes the utilizable volume of a 
single shipping container.

cONTEXTualIZaTION

loading diagram for sea transport

higher density 
typologie

urban sprawl

 horizontal densification 
through patio concept

lis

(2) - floor modules(1) - foundation (3) - cores (4) - ceiling modules

(5) - cornice (6) - photovoltaic + flooring (7) - facade

220 km
136 mi

910 km
568 mi

14511 km
9016 mi

 various sizes are possible
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In 2011, the Austrian government 
initiated the research program 
“Smart Cities – Cities with a Fu-
ture,” with a second call to follow 
this October. The program focuses 
on the development of intelli-
gently integrated urban regions, 
with Vienna setting itself the goal 
of continuously modernizing the 
city’s infrastructure to significantly 
reduce energy consumption and 
emissions, while further impro-
ving living standards. 
A recent global comparison of 
cities in terms of innovation, tech-
nology, and sustainability criteria 
by the American climate strategist 
Boyd Cohen (published in the 

online journal Co.Exist) ranks 
Vienna as the world’s number one 
“Smart City,” ahead of Toronto, 
Paris, and New York. Together 
with its top ranking in the World 
Smart Cities Awards 2010, the 
excellent results confirm Vienna’s 
leading role in the field of urban 
planning, ensuring its continu-
ed international standing as the 
“most livable city” according to the 
annual Mercer reports.

smart cities
LISI – the house for almost eve-
ryone, almost everywhere – was 
designed as a flexible home with 
wide-use potential for serial pro-
duction. Two economically pro-
mising applications were initially 
identified in the course of project 
development:

    - LISI as a cottage for small pro-
perty lots in urban areas and/or 
weekend recreation developments.

    - LISI as a contemporary chalet 
for mountain and/or lake resort 
developments.

Our point of departure was a 
re-interpretation of the historic 
Settlers’ Movement to lease small, 

municipally owned lots for sub-
sistence gardening to low-income 
families in the peripheral districts 
of “Red Vienna” and other Euro-
pean cities during the 1920’s and 
1930’s. 
Since then, such green-belt 
districts of small garden lots 
(app.30,000 in Vienna alone) 
have largely transformed into full 
fledged residential areas and seen 
dramatic rises in value, as the 
charm of these cottage neighbor-
hoods are now being rediscovered 
by younger generations. A mo-
dern-day renaissance of the Sett-
lers’ Movement is clearly gaining 
momentum not only in European 
cities, but also in suburban zones 
and rural developments near lakes 
and rivers.

urban cottages

gross floor area: 904.2 ft2

(1) patio north: 172 ft2 
(2) living area: 531ft2 
(3) patio south: 290 ft2 / 27 m2

(4) technical room: 25 ft2 
(5) bath room: 31 ft2

(6) bed room: 68 ft2 
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Team Austria originally developed 
the LISI prototype as an economi-
cal solution for replacing deteri-
orated and otherwise inadequate 
cottages commonly still found on 
small garden lots. The notion of 
“small is beautiful” as propagated 
in EF Schumacher‘s book on poli-
tics is gaining appeal once again as 
a means to further the well-being 
of society by putting the dream of 
home ownership within the reach 
of more people. “Less material, 
more nature” is also the slogan of 
Richard Horden when envisioning 
the future of housing. His designs 
for compact micro-homes are ex-
emplary of a lightweight, modular, 
mobile living space for one or two 
people.
Increasing numbers of small 
garden houses are being designed 
by architects for prefabrication by 
wood-based construction compa-
nies in line with sustainable manu-
facturing principles. Sophisticated 
designs for low-budget homes 
are becoming ever more popu-

small is beautiful
In terms of urban planning, crea-
ting more housing for a growing 
population by upgrading the 
occupancy of existing small gar-
den lots poses a clearly superior 
alternative to the more common 
growth strategy of building com-
pletely new projects on previously 
undeveloped land: existing urban 
infrastructure is utilized more 
effectively, established neighbor-
hoods and communities maintain 
a more balanced generational mix, 
and young families are motiva-
ted to stay in the city rather than 
contribute to the unsustainable 
suburban sprawl afflicting nearly 
all our metropolitan areas. The 

lar, with Günter Pichler’s (small 
garden) “house in a diving suit” 
even winning the election for best 
Austrian house of the year in 2011. 
This “new wave” of compact house 
and housing projects is extensi-
vely documented in the Austrian 
architecture database nextroom 
(www.nextroom.at).

city center and district sub-centers 
also experience a revival, which 
in turn makes life in the city more 
appealing for everyone.
To further encourage this alter-
native for young families, the city 
council of Vienna offers targeted 
subsidies for the upgrade of such 
small garden lots. House construc-
tion in these designated zones is 
regulated by special building codes 
in Vienna and other provinces.
LISI was designed to function well 
not only as a stand-alone house, 
but also in densely packed confi-
gurations on communal property, 
while still providing its residents 
with sufficient privacy.

urban strategies

higher density 
typologie urban sprawl

 horizontal densification through patio concept

ma - p.2



LISI has been designed to meet 
the needs of today’s generation: 
aesthetically and functionally 
appealing, simple in its operati-
on through automated controls, 
energy-efficient, environmentally 
friendly, and affordable. 
LISI is a flexible space that can 
both be private or open up to the 
surroundings. Its newly developed, 
sliding glass facade and shading 
devices offer a large variety of 
enjoyable living scenarios: cozy 
in winter, open to patios and to 
nature in summer. The signature 
textile screen encloses house and 
patios, allowing for controllable 
interaction with the environment. 

LISI’s wood-clad structural core 
contains all the mechanical com-
ponents. The innovative bathroom 
shower “Joulia” recovers heat 
from the drain water. Controlled 
ventilation ensures that the tem-
perature and the overall air quality 
are comfortable year-round. This 
is done using an innovative 
subfloor system which combines 
stored thermal energy and ventila-
tion air. LISI’s automated control 
hub and energy analysis is directly 
accessible through a user friendly 
and intuitive tablet application 
for adjusting comfort parameters 
and lighting, as well as visualizing 
energy flows. Made from wood 
in high-quality craftsmanship 
and powered by renewable ener-
gy sources (photovoltaics), LISI 
represents a vital contribution to 
sustainability and offers excellent 
value to potential homebuyers. 
All the house’s materials and 
equipment are state of the art and 
commercially available at afforda-
ble prices.

innovative features building assessment
Building assessments are effective, 
economical instruments to both 
increase the quality of buildings 
in terms of improved comfort and 
reduce their negative environ-
mental impact. The application 
of sustainability design targets 
requires new levels of knowledge, 
thus raising the qualifications of 
practitioners with regard to susta-
inability issues in construction. It 
also provides consumers a means 
to hold manufacturers to their 
word when it comes to energy-
efficiency claims. The following 
methods were used to assess LISI 
and achieve high-level certifica-
tions:

    - LEED for Homes - PLATINUM

    - ÖGNB (Austrian certificate for 
sustainable buildings) - GOLD 

    - DGNB (German certificate for 
sustainable buildings) - GOLD

“Davis Energy Group is delighted 
that the Austrian LISI team chose 
us to be the LEED for Homes 
Provider for this project. The Solar 
Decathlon represents innovative 
and cutting-edge technology in 
solar and home design. LISI has 
been planned, designed, construc-
ted and tested according to LEED 
for Homes program requirements 
and is anticipated to achieve Plati-
num certification when moved to 
its permanent site.”
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LISI has been invited for presen-
tation in Austria’s biggest and 
best-known exhibition site for 
model homes, the so-called “Blue 
Lagoon,” after the competition. 
Approximately 100 manufactu-
rers present their prefabricated 
house designs here in a variety 
of architectural styles, and offer 
expert advice on everything from 
available custom features to home 
financing options. 
LISI will attract potential buyers 
for its elegant architectural design 
and furnishing, its energy effici-
ency and ecological qualities, as 
well as its life-cycle-aware use of 
renewable resources. The high de-

gree of flexibility in functions and 
features ensures that the house 
adapts to the changing needs of its 
owners over the course of a long 
life.
LISI will initially be offered in 
three versions: 

    - Type A - Basic structure com-
plete with technical infrastructure 
and equipment; interior finishing 
to be done by owner 

    - Type B - Turnkey version, 
excluding furniture 

    - Type C - Turnkey version, 
including furniture

EXHIbITION IN THE bluE

building materials

processing

utilazation phase removal

recycling
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Overview of target group characteristics and requirements

location of 
permanent site

housing type

size

no. of 

occupants

client 
demographic

client annual 
income

no. of 
bedrooms

property costs

thermal 
standard

product 
version

Vienna small garden 
lot GH, weekend/
seasonal

Small garden house 
in the original sense
of the Garden 
Movement

700 ft2

2 – 4  (incl.Guests)

Middle-aged to 
elderly couple

USD  65000

1 

App. USD 25000

Energy+

Type A - Basic

Vienna small garden 
lot
GH, year-round

Starter home
Stylish but environ-
mentally conscious

700 ft2

2 

Younger, progressi-
vely minded couple

USD 130000

1 

App. USD 250000

Energy+

Type C - Turnkey 
version w.  furniture

Garden-house in 
the surroundings of 
Vienna or touristic 
development

Second home 
Ecologically superior 
second home or holi-
day chalet

700 ft2

2 – 4 (incl. Guests)

Financially secure 
couple

USD 150000

1 

App. USD 150000

Energy+

Type B - Turnkey 
version w.o. furniture
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Austria is a country known as a 
holiday destination with a tourism 
tradition reaching back to impe-
rial times. Thanks to picturesque 
landscapes shaped by dramatic 
Alpine mountain ranges, crystal 
clear lakes and lush hills, visitors 
cherish the ecology, freedom and 
tranquility of the country. World-
renowned ski resorts attract 
visitors in snow rich winters, while 
warm summers invite vacationers 
for swimming and many other 
outdoor activities. Spring and fall 
offer rewarding hiking experiences 
with spectacular views. 
Tourism plays a large role in 
Austria’s economy. In 2011, the di-

vacation homes SuSTaINablE EXPERIENcE
rect added value from tourism ac-
counted for 5.5% of Austria’s GDP, 
while the aggregate added value, 
including also indirect effects and 
the leisure economy, made up to 
7.5% of GDP. More than half of all 
commercial and private accommo-
dation businesses in Austria offer 
vacation cabins or apartments, 
accounting for 25.9% of the overall 
guest bed capacity. Moreover, this 
market segment currently has an 
annual growth rate of 3-4%, which 
is the highest among all accommo-
dation types in Austria.
In the Travel and Tourism Com-
petitiveness Index 2011 published 
by the World Economic Forum, 
Austria ranks fifth in the world for 
nature conservation/sustainabi-
lity, and holds leading positions 
in environmental quality ratings 
(ranking 2) and provisions for 
environmental protection (ranking 
3).

Given our local background, LISI 
presents a suitable and sustainable 
Alpine vacation home. 
Staying at LISI is not only a 
pleasant way to sleep and relax, 
but offers a unique experience of 
sustainability to all guests. LISI’s 
technical backbone and all ener-
gy flows are visualized and made 
available for interested visitors. 
Visualizing the house’s energy 
flows and portraying the dynamic 
interaction between technical 
systems and comfort presents a 
compelling learning experience 
that most guests do not know from 
their own homes. A LISI holiday 
energy summary, including CO2 

emission reductions, can be han-
ded to the guests at their depar-
ture. 
By investing in LISI as a vacation 
home, owners can make sure that 
the environmental footprint over 
the lifecycle of construction, oc-
cupancy, and de-construction are 
among the lowest currently possi-
ble for residential buildings. The 
added fact that its operation is not 
subject to future energy price fluc-
tuations makes LISI an especially 
predictable and safe investment 
for vacation home owners.

lis

(2) - floor modules(1) - foundation (3) - cores (4) - ceiling modules

(5) - cornice (6) - photovoltaic + flooring (7) - facade
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bone to a minimum and free up 
financial resources for residential 
comfort and design.

3. Facilitate implementation:
LISI’s energy system strives to 
combine simplicity and user-
friendliness with efficiency and 
ingenuity. On the one hand, home 
owners need an interactively 
responsive system to operate their 
inherently complex living envi-
ronment on a day-to-day basis; on 
the other hand, they should not 
be expected to fully understand 
the technological underpinnings 
of their home’s energy system in 
order to simply live there. The 

system must, therefore, be conve-
nient to operate and to maintain. 
This means that future installers 
of LISI’s system components 
must be able to quickly grasp the 
mechanisms of the home’s overall 
energy system and components, 
as well as fully understand the 
influence of the individual  com-
ponents on the overall system. 
Given our engineering approach 
and the intuitive design of the sys-
tems interface, occupants should 
readily be able to correctly set and 
monitor the system, as well as feel 
competent with operation modes 
and control strategies.

LISI was developed following 
design principles of ecological, 
sustainable, and energy-efficient 
home construction by employing 
passive solar strategies in conjunc-
tion with performance data of ac-
tive system components that rely 
entirely on renewable resources. 

Our overall design effort was 
accompanied by the certification 
processes of the highest level 
green building certificates in Eu-
rope, e.g., LEED platinum, ÖGNI 
Klima:aktiv gold, DGNB gold. 

LISI’s engineering system is 
carefully designed to provide the 
desired energy consumption and 
comfort levels for a healthy life-
style with minimal impact on the 
environment. Beyond meeting the 
basic demands of a contemporary 
occupant lifestyle, the goals met by 
LISI’s technical systems success-
fully address the following three 
criteria that are pivotal in creating 
a home fit for the future:

1. Efficiency:
All employed components are 
not only individually among the 
most efficient products currently 
available, but these are also confi-
gured in an integrated system that 
makes the overall configuration 
significantly more efficient than 
the sum of its engineered parts 
(see also “Energy Engineering”).

2. Cost effectiveness and availabi-
lity:
LISI demonstrates the economic 
viability of investing in the living 
styles of new, sustainable home 
environments. This is done by a 
careful choice of available system 
components, such as efficient heat 
pumps for heating, cooling, and 
domestic hot water (DHW); an ad-
vanced energy recovery ventilation 
unit (ERV); and a state-of-the-art 
photovoltaic system to produce 
electrical power. The small area 
for LISI’s technical room is also 
part of the strategy to keep costs 
for the necessary technical back-

sustainable innov.

ÖgNb klIma:akTIv gOld
(austrian certificate for 
EXcEllENT SuSTaINabIlITy)

leed platinum 
“lISI HaS bEEN PlaNNEd, dESIgNEd, cONSTRucTEd aNd TESTEd TO lEEd fOR HOmES 
PROgRam REquIREmENTS aNd IS aNTIcIPaTEd TO acHIEvE PlaTINum cERTIfIcaTION wHEN mOvEd TO ITS PERmaNENT SITE.”

dgnb gold
(german certificate for 
EXcEllENT SuSTaINabIlITy)

building materials

processing

utilazation phase removal

recycling
lis

total built up area:
201 m2 = 2163.5 ft2

gross floor area:
84 m2 = 904.2 ft2

(1) patio: 172 ft2 / 16 m2

(2) living area: 531ft2 / 50 m2

(3) patio: 290 ft2 / 27 m2

(4) technical room: 25 ft2 / 2,28 m2

(5) bath room: 31 ft2 / 2,58 m2

(6) bed room: 68 ft2 / 6 m2

(2)

(3)

(1)

(4)

(5)

(6)
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    -  Ventilated floor system: A 
multifunctional, subfloor system 
regulates the entire building’s in-
door climate using water, air, and 
thermal storage capacity. The large 
surface area allows for high energy 
efficiency using small temperature 
gradients and the thermal comfort 
of a radiative floor system. This 
significantly reduces ducting cross 
sections, as well as peak sensible 
heating and cooling loads.
Simultaneously, the multifunctio-
nal floor system supplies the living 
and sleeping areas with fresh air 
through long linear diffusers, thus 
guaranteeing draught-free and 
comfortable indoor conditions. 

    - Energy-recovering shower 
tray: Up to 32% of the thermal 
energy otherwise lost in drain 
water from the shower can be re-
covered through a tray integrated 
heat exchanger, thereby signifi-
cantly reducing the net energy 
consumption and loads on the 
heat pump for domestic hot water. 

Such innovations involve fairly 
simple, yet effective features, 
which we believe have significant 
effects on our overall system and 
operation costs. Team Austria’s 
Construction Drawings show in 
detail the implementation and 
control mechanisms of the “excess 
cooling utilization.” Results from 
thermal simulations of the shower 
heat recovery can be viewed in 
Team Austria’s Project Manual, 
section “Energy Analysis Results & 
Discussions.”

LISI generates all its required 
and surplus energy electrically 
with a roof-mounted photovoltaic 
array. Surplus energy, which is not 
immediately needed to operate the 
house, can be fed into the grid or 
used to power electric bikes and 
other vehicles. 

The supply of cold and hot water 
for space heating and cooling, 
as well as for domestic hot wa-
ter relies on two high-efficiency 
air-water heat pumps. An energy-
recovery ventilation unit provides 
comfortable and healthy air condi-
tions. It acts as a heat and humi-
dity exchanger between exhaust 

air and fresh intake air utilizing a 
sorption wheel. Thus also latent 
energy (humidity) in the air can 
be exchanged with incoming air, 
bringing the intake air closer to 
indoor conditions and saving 
energy.
LISI’s innovative HVAC enginee-
ring features include:

    - Excess cooling utilization: 
Smart air ducting and automated 
controls of the domestic hot water 
heat pump enable a cooling of the 
living space using indoor air as 
an energy source for this synergy 
application.

energy engineering

2 in 1 : slow and storing  +  quick and ventilating

8.62 kwp polycristalline silicon modules
active pv area: 57.75 m2 = 621.6 ft2

area on roof: 80 m2 = 860 ft2

yearly yield of ~ 13000 kwh

living 52 %hvac 48 %
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the pre-heated water allows the 
waterpump to work more efficiently



Heating mode 
(e.g.; Austrian winter): 
In this mode the air source heat 
pump feeds the buffer tank with 
warm water. This water is then 
delivered to the radiant floor 
heating in the living areas, where-
by the optimal water temperature 
is controlled by a mixing valve. 
The design of the ClimaLevel floor 
provides for additional condi-
tioning of the supply air, since 
the air is distributed through the 
floor system. This way, otherwise 
required heating elements nee-
ded to pre-heat cold winter air 
before entering the rooms become 
superfluous. Due to the large area 

of the floor, only very low water 
temperatures of up to 30 °C (86 
°F) are required, thus allowing 
the heat pump to operate with 
a much higher and significantly 
more energy-efficient coefficient of 
performance (COP).
Cooling mode with dehumidi-
fication (e.g. California humid 
summer day):Before entering the 
buffer tank, cold water supplied by 
the heat pump is first directed to 
the cooling coil. There, remaining 
humidity in the supply air conden-
sates to a level where no conden-
sation can occur in the ClimaLevel 
floor. The cold water then enters 
the buffer tank and is distributed 

to the ClimaLevel radiant floor, 
with the temperature being cont-
rolled by the mixing valve.

Cooling mode without dehumidi-
fication 
(e.g. California dry summer day): 
Cool water from the heat pump 
is supplied directly to the buffer 
tank and from there to the Clima-
Level floor system. By entering the 
rooms from the floor upwards, the 
ventilation air provides for some 
slight air movement in the rooms 
and therefore prevents the cool air 
from staying close to the floor.
Controlled ventilation & air condi-
tioning: The ERV is a ventilation 

unit supplying fresh air to the 
living areas, exchanging heat and 
humidity between exhaust and 
intake air, as well as filtering un-
healthy particles from the outside 
air. The air exchange rate is con-
trolled by an indoor CO2 sensor. 
Heat and humidity exchange can 
be achieved in both cases – sum-
mer and winter. 
While in winter, heat and hu-
midity are transferred from the 
exhaust air to the intake air, 
the opposite is necessary in the 
summer. Then, heat and humidity 
need to be kept out of the building 
and are removed from the fresh air 
directly to the exhaust air. Trans-

hvac water cycles

hot water heatpump

cooled air

hot water

ambient air

schematic sketch of hvac/services

EXTERIOR HEaTPumP

cold water

supply air

ambient air

conditioning through water and air
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LISI ENERGY DEMAND AND GENERATION
VIENNA, AUSTRIA

DEMAND

PV GENERATION

ANNUAL
DEMAND 5722 kWh
GENERATION    8104 kWh

demand
pv generation

energy demand and generation irvine, californiaJAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC

LISI ENERGY DEMAND AND GENERATION
IRVINE, CALIFORNIA

DEMAND

PV GENERATION

ANNUAL
DEMAND 5468 kWh
GENERATION    12475 kWh

annual
demand  5722 kwh
generation  8104 kwh

annual
demand             5468 kwh
generation             12475 kwh

energy recovery ventilation

EXcHaNgE

cooling demand: 
vienna: 5,6 kwh/m2 per year     
irvine: 10,6 kwh/m2 per year
set point temperature: 
21.7 °c - 24.4 °c / 72 °f - 76 °f

heating demand: 
vienna: 9,7 kwh/m2 per year  
irvine: 2,7 kwh/m2 per year
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ferring humidity in this summer 
operation mode is currently only 
possible utilizing a sorption wheel 
technology.
In the event that passive dehu-
midification via the ERV is not 
sufficient for maintaining indoor 
comfort parameters, the air is ac-
tively dehumidified in the cooling 
coil before entering the ClimaLevel 
floor.
Smart ducting enables LISI to uti-
lize otherwise wasted, cold-dry air 
from the DHW heat pump for ad-
ditional cooling and dehumidifica-
tion of the building on hot summer 
days. Instead of cycling outside 
air, which is the default operation 

The operation of all technical com-
ponents are coordinated by LISI’s 
smart home system, which ena-
bles innovative human computer 
interaction and interaction design 
concepts for context-aware, multi-
modal home control and energy 
monitoring.

Automatically task lighting the 
kitchen counter while cooking, 
watching TV by simply settling in 
on the couch, eating dinner with 
your favorite mood music play-
ing automatically, switching off 
all lights and energy consuming 
devices when going to bed – such 
conveniences are all possible, even 

without a remote, when residents 
themselves act as the interface.

The LISI house prototype uses 
real-time sensors and actuators 
in order to aggregate, analyze, 
and deduce behavioral conclusi-
ons from data such as the energy 
consumption of each individual 
appliance in the house over the 
course of the day. 
An energy profiling and control 
unit processes the collected data 
and estimates both future energy 
consumption and savings poten-
tials. 

The technology behind this “LISI 

cONTEXT SENSITIvITy

mode of the heat pump, it can also 
cycle inside air to and from the 
main living area, and in essence 
remove heat from the room to heat 
up hot water. Because the heat 
pump does not supply fresh air, 
the air is not mixed with the intake 
air of the ClimaLevel floor, but has 
its own ducts. This also helps avoid 
problems due to differences in fan 
speeds between the heat pump and 
the ERV. 
Automatic air dampers direct 
the air according to respectively 
specified indoor and outdoor con-
ditions. An additional air damper 
is installed between the ERV air 
exhaust and the DHW heat pump 
intake air. The heat pump can thus 
utilize otherwise lost heat from the 
exhausted air before it ultimately 
leaves the building, increase COP, 
and ultimately save energy.

$

smart lighting adapts to day time, ground 
reflection and indoor brightness
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LISI’s engineering philosophy 
complements the architectural 
passive-solar design to provide 
healthy and comfortable indoor 
conditions, as well as electrical po-
wer for the inhabitants’ activities.

The engineering design focuses 
on simplicity and availability of 
the integrated technologies. It 
demonstrates how established 
technological components com-
bined with a few simple innovative 
features are cost efficient and 
reliable without sacrificing energy 
efficiency. 
LISI’s engineering optimization 
between investment cost, energy 

consumption, and reliability sets a 
benchmark for future plus-energy 
homes.

Core” acts as a centralized hub for 
all energy-consuming systems of 
house operation. It allows the con-
trol of almost every device func-
tion, such as turning on the TV, as 
well as combined house scenario 
modes without the need to expli-
citly control through a remote. 

Instead, the control of devices and 
appliances is implicitly based on 
operational context data from the 
household and its inhabitants. 

In short, LISI offers an interactive 
system as an interface to all house 
operation data that enables

    - ambient visualization displays, 
e.g., live-data streams on our web-
site or remote access by residents;

    - tablet interface for advanced 
visualization and control by resi-
dents;

    - small, ubiquitous “LISI Flake” 
modules that monitor activity in 
the house to establish convenience 
principles of implicit control rules.

summary

winter

open winter facadeclosed summer facade

summer

winter - passive solar heatingsummer - shading

en - p.5



jury narratives
communication



Being well aware that a conven-
tional, static website could never 
afford the versatility and adap-
tability needed for our dynamic 
network, we built solardecathlon.
at on a Wordpress platform that 
serves as our main communica-
tions hub. It was designed to pre-
sent text, photos, drawings, and 
video clips in both English and 
German narrative contexts, while 
delivering synchronized content 
to a variety of “widget-integrated” 
social media channels: Facebook 
and Twitter for timely news pos-
tings, Flickr for sharing our high-
resolution photo archives, as well 
as Vimeo and YouTube to enable 
easy website and blog embedding 
of videos from our project reposi-
tory.
To date, Facebook has proven to 
be our most active channel with 
currently well over 600 followers 
and an average page impression of 
1000 views per extended post (top 
10 articles). Web statistics suggest 
that video stories ultimately draw 

about thrice the attention of basic 
photo or text posts. The social 
media stats to date (August) also 
show that referral page impressi-
ons are generated mostly through 
our website hub, currently with 
94% of visitors from Europe and 
only app. 3% from the USA. Since 
early October 2012, we logged 
about 13,000 visitors from 6000 
unique addresses, with each visi-
tor viewing an average of 6 pages 
per visit and thus confirming the 
usability of our web-interface 
design. Traffic data furthermore 
underscores high transmission ra-
tes to both our social channels and 
the DOE’s official Solar Decathlon 
website.
Additionally, we started pub-
lishing a bilingual (German/
English) newsletter every three 
weeks. Within the first five issues, 
over 400 people subscribed to the 
newsletter and provided such en-
thusiastic feedback that we plan to 
make it a daily news mail during 
the heat of the competition.

Annika Hillebrand 

Sebastian Ortner 
Texte de/en  

Edith Schroll  

Präsentationsmaterialien  

House Presentation  (US) 

VideoProduktion  
Live Streaming  

Bauchbinden, Abspann,  

PerezRamerstorfer 
Daniela Gillich  

INSO (Bachl, Schlögl)  

Home Automation/ Entertainment  

Video Blog Amerika  

Web Content Management  

Newsletter Extern  

Peter Bessler, Wolfgang 
Hüller, Dietmar Hatzenbichler 

Thiemo Kastel 

Kleidung  

Video / Selected Story Timeline  

Visual Identity  

Tablet  Interface  Visitor  Entertainment App  

M&C Management  
Web Design  

Visual Design Guidelines  

Gradl Christian 

House Dinner Manual  

House – Contests Poster  

Drucksorten (Word, PPT,  
Visitenkarte)  

Logo  

House Handout (Infoblatt an besuchen)  

Benedikt Welz 

Veronika Schmid 

Philipp Klebert 

Live CAM Kärnten  

Ambient  TV Display  

Social  Media  

Live Grafiken ( VizRT)  

Interviews  

Organisation  M&C Deliverables  Sabrina Novalin 

Guiding  Tour Instructors  

MedienArchiv?  

Website Widgets  

Logo Manual  

Elisabeth Krammer 

Sandra Violand  

Erwin Jank  

Plakate  

Sponsor Presentation  (US) 

Interaktive Installationen  

Plakate / Messestand  

Richard Fulton 

House Presentation  (AT) EU Researchers Night (St. Pölten )  

Wiener Forschungsfest( Wien) 

PR / Presse/ Networking  

Live Web Data  

LISI Buch  Nikola 

Margit Rudy 

Karin Stieldorf  

Illustrations  

Bokeh 

Renderings  

3d Walkthrough  

Sponsorship  / Network Management  

AUg22 - AV Presentation  
AUg22- Jury Narratives  

Haustechnik - Sabrina Novalin 
Media / Home Entertainment/ Smart Home Jakob Doppler 

 

Florian Aigner 
SD Media Contact  / Media Koordination  

Jakob Doppler 

Newsletter Intern  

Koord. Daniela Gillich  

Team Austria  Media &  Communications 

Presse / PR  /Media Amerika  

The process of establishing a 
unique identity and communica-
tion strategy began when Team 
Austria named its house “LISI” 
for Living Inspired by Sustainable 
Innovation. As the project pro-
gressed and soon came to involve 
nearly 50 people from four diffe-
rent Austrian research institutions 
and at least a dozen different pro-
fessional fields, it became obvious 
that this process needed intensive, 
ongoing attention by a dedicated 
communications team. A sense of 
project identity in all communi-
cation activities proved essential 
to the success of such a complex 
endeavor, not just in relation to 
sponsors and the public, but also 
and especially to foster a producti-
ve team spirit within the extended 
project network. 
Together with a graphic design 
agency, we developed a unique 
visual brand centered on an iconic 
logo to associatively convey LISI’s 
key characteristics: material 
quality and craftsmanship, sense 

of home and emotional warmth, 
friendly competition and collabo-
ration, as well as deep respect for 
the value of both natural resources 
and cultural heritage. The logo’s 
crossing diagonals are a metaphor 
for defining spatial relationships, 
while the stylized heart contour 
and crown form an insignia that 
is affirmatively reminiscent of 
Austria’s rich, yet complicated 
history.
Explicit guidelines were then 
developed for employing this logo 
and related visuals in a consistent 
“look and feel” across digital and 
print media products in order to 
proactively serve the full palette of 
our communications needs as they 
arise.

defining identity dynamic media hub
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As one of only two non- American 
teams participating in the Solar 
Decathlon 2013, Team Austria’s 
communications management 
plan straddles culturally and lin-
guistically divergent arenas. Com-
munication work aimed towards 
North America, involves:

    - expanding the TAN abroad by 
leveraging the newcomer status of 
Team Austria at the Solar Dec-
athlon to enhance international 
presence in both print and digital 
media;

    - deploying the LISI house to 
showcase Austria’s reputation for 
advanced design and technology 
in sustainable, wood-based const-
ruction;

    - successfully positioning LISI to 
prevail as a leading project in this 
year’s Solar Decathlon.

The plan for the Solar Decathlon 
competition itself includes the 
following activities in detail:

    - Training workshops to prepare 
the LISI presentation team, with 
a special focus on English-lan-
guage skills on and off camera for 
improved onsite communication 
with organizers, visitors, and the 
media.

    - Daily bilingual reports released 
through the press relations officer 
of the Vienna University of Tech-
nology.

    - Web-broadcasting of daily 
video reports on event highlights 
and live video streams from the 
competition in progress.

    - Interactive streaming access 
to project-related entertainment 
media for the visitors’ enjoyment.
A complete summary of our net-
work of communication activi-
ties can be found on the project 
website.

We built the Team Austria Net-
work (TAN) of collaborating team 
members, industry sponsors, 
government partners, supporting 
communities,media  and indivi-
duals.Therefore we programmed 
and managed effective communi-
cations channels for the TAN in 
a strategic mix of traditional and 
new-media-based activities.

Thus active cooperation with 
government organizations and 
non-government interest groups 
like the Austrian Research Pro-
motion Agency, the “Haus der 
Zukunft” research initiative, “IG 
Passivhaus,” and the Austrian 
embassy in Washington, D.C., 
have decisively helped push the 
current surge in public interest for 
our project in Austria, Europe, and 
ultimately North America.

Despite the growing significance 
of online media venues such as 
blogs, coverage in traditional print 
media still remains an important 

indicator of news-worthiness and 
public impact. Team Austria’s 
LISI project has successfully 
generated quite some “buzz” in 
this country, commanding the 
national attention of reporters for 
serious newspapers and tabloids 
alike, so directing public interest 
to our website and social media 
channels. The LISI project has also 
been featured in several German-
language journals of architecture 
and engineering.

LISI’s starring role at the Building 
& Energy Fair in Vienna last year 
turned into a key promotional 
event when Austria’s Federal 
Minister for Transportation, 
Innovation and Technology held a 
press conference in support of our 
funds acquisition program. This 
motivated over 100 new sponsors 
to join the national project support 
network. 

media coverage & pr contest strategy

co - p.2


	Jury Narratives
	Architecture
	Market Appeal
	Engineering
	Communication




