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CO2 — Budget until 2050
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No combustion of fossil fuels
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Nuclear accident of Fukushima

Chair of Building Systems / Prof. Hansjiirg Leibundgut
Institute of Technology in Architecture / Faculty of Architecture / ETH Zurich
Priasentation eines Musters / 13.01.2012 / von 24 4



No fission of Uranium
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REDEM -Initiative

Gesetzesinitiative:

Die Beheizung und Kuhlung der Gebaude im Kanton Zirich soll ab dem Jahr 2034
absolut emissionsfrei erfolgen.

Jahr Emissionsgrenzwert (kg CO2(fossil)/ m2a
bestehende Anlagen Neuanlagen

2018 30 12

2022 25 6

2026 20 0

2030 12 0

2034 0 0
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The solar fusion process

lo=10"W
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Daily solar radiation
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The geothermal process of the earth

6000 °C
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Natural ground temperature (Zurich)

4°C 8C 10°C 14°C 18°C 22°C 26°C 30°C

om E— | | |

100 —
200m —
300m —

400m —

a00m —

Chair of Building Systems / Prof. Hansjiirg Leibundgut
Institute of Technology in Architecture / Faculty of Architecture / ETH Zurich
Prisentation eines Musters / 13.01.2012 / von 24 10



1st & 2" Jaw of Thermodynamics

Eq1

82= 0°C

B2 = 0°C

Bo1
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The quality of the heat pump

COP=Qv/W
COP=g'T1/(T1-T2)
fep=W/62

fep=(T1-T2)/(g*T2)
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The effect of the heat sources
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System 2Sol: heating and cooling

Winter
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The 2Sol concept
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The turbo-compressor heat pump
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The performance of the turbo-heat pump
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The borehole heat exchanger
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The flexible membrane replacing the U-tube
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Soil isothermes and temperature gradient after 500 hours
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Results with dynamic CFD-Simulation

Inlet Temperature and Mass Flow Rate Variation o
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Hybrid solar collector: 15t generation (2011)
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Hybrid solar collector: 2"d generation (2012)
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Hybrid solar collector: 3" generation (2013)
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Hybrid solar collector: roof integration
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1920s building: vertical extension & energetic improvement
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1920s building: construction detail

hem vty ~Fant

T R, )
==l vy lane

Fu-ullee
p FL e jL o
| Fasaties

FHatHE HoAT

Fomnloa,

L-Yw s

sweLaver Sl e Slning
L =v'alum T1168mes

=

¥'all Dhmetrcbens

Fuanda

Andrears [P

Exiv.iig S ur s

Ly wiluz Lt

Inenlseine handse

Pannos-Lag=r Belack o
i 3
(LN TE] mis

L-%alc

T

S S I R R Y S R R K

Chair of Building Systems / Prof. Hansjiirg Leibundgut
Institute of Technology in Architecture / Faculty of Architecture / ETH Zurich
Priasentation eines Musters / 13.01.2012 / von 24 27



The building in it’s architectural environment
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Siteplan
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Scheme of operation: harvesting & storing
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Scheme of operation: heat transformation
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Connecting Zurich with Huelva

Electrical power production in Zurich

kiWh/me=d
10
B_
G- 1
7 |
q—
= I
2_
i

i

Electrical power production in Huelva

kW ra.d

10—

Jdan | F-%I:u | Marl Apr | Mai Jun Hdul (Aug Sep o Gkt M

Chair of Building Systems / Prof. Hansjiirg Leibundgut

bwWhymed

0.20-

0ia-

ni2

0,08 -

.04 -

(.00

Jan 1Feb  Mar: Apr
|

.
oy | Dez |

Mal 1 Jun | Jul

Jan F-Tbl Mar! Apr | Mai Jun | Jul TAug Sep | Okt P\.hla IDez!

.b’-".t.l_g|5€pl Okt | Mov | Dez |
]

Electrical power demand in Zurich
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The continental system
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Regreening the Mediterranian coast
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