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The vision of the project OTTOWAGNER-AREALPLUS
turning the historic Otto-Wagner-Area into the world's first plus-energy-district

» While meeting requirements of listed buildings — the monumental area will be conserved
» Both Austria and the CEU set an important international mile stone on the way to climate neutrality

Quelle: TU Wien, OWAplus Gruppe Dallarmi
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Introduction: Buildings for climate neutrality
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What does climate science say? OTTO\A/AGﬂTﬂ EEE AﬂCALﬁ_M
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Introduction: Buildings for climate neutrality
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What does climate science say? OTTO\A/AGﬂTﬂ EEE AﬂCALﬁ_M

Global emissions pathway characteristics

Global total net CO2 emissions

Billion tonnes of CO,/yr
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40 In pathways limiting global warming to 1.5°C

with no or limited overshoot as well as in
pathways with a high overshoot, CO2 emissions
are reduced to net zero globally around 2050.
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Climate strikes wogldwide.,

Climate neutrality may become the standard
expectation from universities by prospective
applicants

CEU CAN WRITE HISTORY BY CREATING THE
WORLD'’S FIRST CLIMATE NEUTRAL UNIVERSITY
CAMPUS THAT IS A RETROFITTED PROTECTED
MONUMENT
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Introduction and motivation
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Study , Monetary benefits of ambitious building energy policies*

It‘'s worth it for economies,
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The later green house emissions are reduced,

the stronger they have to decrease
Global CO2-emission scenarios for reaching the Paris climate targets

Road to ZERO by 2040 - The <1,5°C path for the building sector
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> Impact of a plus-energy-retrofit at OWA OrroWaancn 288 Apca[Las

Building or a district that

- Provides more primary energy within its annual energy balance than it consumes

- Energy must be provided on-site (on the building or within the dsitrict)

- Total energy consumption for heating, cooling, lighting, ventilation, electrical devices included (further system
boundaries could include e.g. mobility as well)

Secondary energy ( dz:i':raelrder:grg:d Useful energy
transformed 3
( ) use sectors)
Transmission and Losses of inefficient
distribution losses equipment,
pracesses and
Translamiation behaviour
losses
Source: https://www.semanticscholar.org/paper/Securing-energy-supply-by-harnessing-negajoules-Bukarica-
R0obi%C4%87/b4d1244aaeb1f251ea3c8f96479d64c81b1891d6 8
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> Impact of a plus-energy-retrofit at OWA OrroWaancn 288 Apca[Las

The Otto-Wagner-Area (OWA)
Input based on a survey at CEU taken into account, e.g. for possible further use of different buildings at OWA
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7 outlook and potentials of a net zero campus at OWA OTTO\,\/AGﬂtﬂ ooo AﬂCALﬁ_M
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> energy efficiency measures OrroWaancn 288 Ancac Loy

building-level

= Walls

= Roof

= Base plate

= Windows and doors

= optimizing airtightness of pavillons
= Lighting, IT and electrical devices

= Ventilation

infrastructure-level
= heating - cooling - domestic hot water
= Photovoltaics
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Measures windows (possibility 2) OrroWaancn 288 Apca[Las

Original double frame window New double frame window: e.g. Smartwin Historic

(Producer: Kranz Kastenfenster) U =0.697 W/m2K

Double frame window with lower and upper detail, source: Smartwin historic/Kranz Kastenfenster

Visualisation Pavillon 18, source: TU Wien, Iris Stieldorf

13
"= Bundesministerium
Klimaschutz, Umwelt, S T A D T F FG Das Projekt OttoWagner-ArealPlus wird durch Mittel des BMVIT Schoberl & Poll GmbH CEU CENTRAL : z
E g Mob litat, ovation. ¥ H n - chobe e : EUROPEAN ELANG consumng
der Zukunft im Rahmen der 6. Ausschreibung ,Stadt der Zukunft" geférdert. BAUPHYSIK und FORSCHUNG “y — -
und Technologie : UNIVERSITY student housing



oo

2 energy balance — plus energy campus OrroWaancn el ArcarlLars

optimized energy consumption

30 000 000
electricity consumption housing (usage)
25000 000 building automation and other devices
W servers and uninterruptible power supply
M elevators
20000000
B kitchens
office devices (e.g. printers)
15 000 000
computers and work spaces
B communication technology
10 000 000
m lighting
ventilation
5 000 000
W cooling
E— -
- - B domestic hot water
o] h .
baseline baseline optimized scenario  optimized scenario W heating
university (kWh/a) housing (kWh/a) university (kWh/a) housing (kWh/a)
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> heating and cooling at OWA OrroWaarcn 288 AncacfLay

Ring trench collector Bored pile heat pump

_ Fotocredits: S&K Brunnenbohr GmbH _
T : '
Boost 8 -> Excavation Pit Collector
L T > 7

/// T

o

A ,-'J
- i : _ _ Fotocredits: Josef Fuchs GmbH
i ‘A;LCC&((,@Q@{ 0060000000 Fotocredits: Ringgrabenkollektor.at
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> energy provision at OWA OrroWaancn 288 Apca[Las

Planning of photovoltaic-systems

Pavillon 10

Pavillon 10

Fotocredits: LANG consulting
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energy balance

O 000 000
45 000 000 energy consumption energy
46,000 000 (1 of these 4 scenarios to choose) production
35 000 000
30 000 000
25 000 000
20 000 000 In order to meet the goals of
15 000 000 the Paris Agreement, we
10 000 000 absolutely need such deep
000 000 energy-retrofits!
. These results provide an
W baseline )
W optimized - district heating enormous potentlal for the
W optimized - groundwater heat pump international VISIbI|Ity Of

optimized - bored pile heat pump

future OWA-users.
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Investment costs for heating and cooling infrastructure for pavillons in ,,Kernzone, Kernzone Ost" and , Kernzone West"

12000000 11.35 Mio €
Investment costs PV-roofs
for infrastructur 10 000 000 -
heat and colling
_ W 7.85 Mio € M bored piles
Including costsfor £ 8000000 -
energy production £
: o
via own PV-panels ‘E £ 000 000 = ring trench
@ collector
Taxes not included. E
@
2 4000000 - M district cooling
2000000 7 W district
heating
0 - |

Conventional System OWAplus system
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0 +9,66%
2600 +3,11% +5,27% +7,00% °
38
Investment PV-
system on roofs
Energetic relevant costs -h .
g 2100 | I )
A
+ 123 €/m? for retrofit without
energetic improvement 1) ® Investment on
2600 ——— (@) ~ heating / cooling
+ 223 €/m? for 30 % energy savings _S infrastructure
« c
+ 293 €/m2 for 50 % energy savings § 2100 g -
) . ) e Q W Extra costs for
+348 €/m?for 70 % energy savings ~ 2700 o 2700 2700 2700 2700 energetic
£ 1600 3 — improvement
+ 434 €/m? for OWAplus scenario withe g
. 1]
>90% energy savings £
Z Sk
2 1100 +— Q M Energetic not
= GC) relevant building
Total building costs per - costs
squaremeter gros floor area o
for retrofitting the historic pavillons 600 Z N
at the OWA for their new functions _
as university and housin m Honorarium,
y 9 00 1 400 400 400 400 400 ~ additional costs,
— -, financal costs
Retrofit without energetic Retrofit with 30% Retrofit with 50% Retrofit with 70% OWAplus 90%
improvement energetic improvement energeticimprovement energeticimprovement energeticimprovement

Taxes not included. Costs for infrastructure outside the buildings for eclectricity, internet, water, sewage, etc. not included 1
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50 50

) ) Conventional 30% Retrofit Medium 50% Retrofit
Llfe CyC|e COSt a.n aIyS|S 45 . 45 B Energetic investment costs
a W Energetic investment costs ,E 20 Electricity
£ ici ~.
of yearly costs for g _ ectricty 2 = Hotwater
& 35 - 2 35 B Cooling
2 H Cooling e . .
the neXt 40 yearS = m District heating T 30 M District heating
% 25 % 25
Assumptions: S 20 s 20
g 15 E 15
E 10 E 10
. < <
Investment of energetic relevant cost only 5 5
District heating price: 0.10 €/kWh ]
E|ectricity price: 0.12 €/kWh 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
. . ¥
Rise of both energy prices 2% per year 5 - 5 e
.5 70% Retrofit s OWAplus Retrofit
HPRE . B Energetic investment costs _ M Energetic investment costs
PaybaCk energetlc Investment .F_“E\ 40 Electricity - E 40 Electricity
costs (blue surface): s = Hotwater Z = Hotwater
= 35 = Cooling = 35 m Cooling
Runtime of bank |0an- 15 years TE 30 M District heating '_E 30 M District heating
Rate of interest bank loan: 3% 2 = ®
Intern rate of interest: 2.5% 3 20 i
S 15 8 15
non-repayable grant for highly innovative E 10 q 10
projects not yet included. 5 5
Taxes not included 1 2 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 4 3 5 7 9 1113 15 17 19 21 23 25 27 29 31 33 35 37 39
Year Year
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FINDINGS OF THE PROJECT OrroWaaner 288 AncacfLay

" |tis possible to turn the famous and listed Otto-Wagner-Area into a net-zero-carbon
campus or even a plus-energy-campus

= This would provide tremendous impetus for the highly requested conversion of the
international building stock into sustainable sites

* The vision of a publicly open, friendly and highly-energy-efficient campus will
» attract the atention of the highly climate-aware youth (CEU's main target group are students)
» lead to a welcoming acceptance of the local inhabitants
» emphasize CEU's global leading role as a top-researcher in a research field of high-relvance
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CEU's move to OWA — daybreak of the future

Foto credits: LANG consulting
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