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Water <—— Energy

www.watergy.de www.watergy.eu
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700 kWh/ m3 ...

Water heated from 30 to 90 °C = 70 kWh/m3

Water Energy

Phase Change Material (PCM) = 61 kWh/m3
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Naturalistic Landscape:

« 80% evapotranspiration of the
precipitation

20% groundwater recharge
and runoff

86% of ,consumed”
net radiation

(Prec. Berlin: 680 mm, PET 760 mm)

Urbanization:

* reduced evapotranspiration

* increased thermal radiation
* increased heat, ,urban heat island”




Global Radiation Balance
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Urban Radiation Balance
Example: Asphalt roof
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Surface Temperatures
Asphalt Roof — Green Roof
(Infrared measurements)

[T] Temperatures 20.6.2001

— Surface Black roof M

—— Surface Green roof
Sealing Green roof

Air Om Green roof

Air Im Green roof




Green Roof Lysimeter
Measured Evapotranspiration in mm/ day
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Institute of Physics
Humboldt-University Berlin

Rainwater harvesting for climate control of the bui Iding

450 climbing plants in 150 planter boxes providing shade and
evaporative cooling

Evaporative exhaust air cooling in air conditioners

Reduction of operating costs




Goal: Decrease of energy consumption of buildings until 2 020: 40% !

But: Increase of energy consumption due to cooling: 260%

— Gemany (%0
Greece (%)

— France (%)

Spain (%) ’ /

300% Italy (%)
—o— EU Total (%% and Kt CO2/a)
250%

2005 2010 2015 2020

Source: Energy Efficiency and Certification of Central Air Conditioners (EECCAC)
Stualy for the D.G. Transportation-Energy (DGTREN) of the Commission of the E. U.




680 kwWh Cold

310 kWh Electricity 990 kWh
(COP 2,2) Sensible Heat










Mean daily evapotranspiration 7/15/05-09/14/05
correspondent cooling rate: 280 kWh per day

Mean ETP of a facade greening system, Adlershof Phy sk 7/15/05-09/14/05 [KWh/nred]

204
south facade, 2nd floor

— south facade, 3rd floor

— south facade, 1st floor

— courtyard, 1 st floor
courtyard, 2nd floor
courtyard, 3rd floor
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Exhaust Air Cooling
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Difference in konv. Energy Consumption
with and without Evaporative Cooling

Aussertemperatur [T
Anlage 4[kW]

20.7.06 20.7.06 20.7.06 20.7.06 20.7.06 20.7.06 21.7.06 21.7.06 21.7.06 21.7.06 21.7.06 21.7.06
0:02 4:07 807 1207 16:12 20:27 027 4:27 827 1232 16:32 20:37




Walergy £
Costs Adabatic Cooling/ Compression/
Absorpton Chiller

1 g H20: 2450 J = 2450 Ws
1 m3=2450 MJ = 680 KWh

Compr: 680 kWh =40 $ (at 0,13 $/kWh COP 2,2)
Abs. Ch: 680 kWh = 104 $ (at 0,042 $/kWh COP 0,45)

Conductiuvty max

Rainwater 30 uS 1600 puS
Tap water 700 pS 1600 uS




Easy & cheap:
“Pipe In Pipe”
System
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Desiccant Systems

Open Heat Exchanger
NSW Nor Pac 1 ¥~*
140 m2perm3 450 $/ms3

Salt Solution: MgCl
22% to 33% (dilluted / concentrated

Costs: ca. 100%/ m 3
(LICl expensive !)







Decrease in the small water cycle
Dramatic reduction in evapotranspiration on land

Daily loss of forests worldwide:

Daily ongoing global urbanization:

Daily global desertification:
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Large and Small Water Cycle
www.waterparadigm.org  (Kravcik 2007)
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Global Energy Consumption in Relation to Radiation

Consumption and Resources of Energy

Natural gas

resources \Ei

World’s energy

Oil resources ——
consumption
of one year
\
Coal resources—

Uranium resources—

after Greenpeace / S. Krauter 2006




Evaporation in Relation to Radiation

Global Radiation in Relation of Evaporation (Latent Heat Flux)

Energy flux by
evaporation
during one year
(latent heat)

World’s energy
consumption
of one year

@ﬁ,,/

Solar energy
irradiated during
one year onto the
surface of the Earth
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Data by ice drillings

150 +

100

CO, contents of atmosphere in pp

Institute of Arctic and Alpine Research, Boulder, CO, USA

Change in temperature in K

-10

150 000 100 000 50 000 0
Years before industrial revolution




Why does CO , correlate with the global temperature ?

~Atmospheric Carbon Dioxide
Measured at Mauna Loa, Hawaii

Carbon dioxide concentration (ppmv)

Jan Apr Jul Oct Jan

1960 1970 1980 1990 2000
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Photosynthé IS responsible for the
ock of CO ,\In\the atmosphere

20,9% O,

Emissions

0,038% CO,

Respiration 60 Gt/a




renewable
biomass ?
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Energie,die nachwachst.
www.german-pellets.de




Agadir, Morocco 5/2008
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Agadir, Morocco 5/2008

o Agédir, orocco today compared to descriptions
= by ancient Greek geographer Strabo:

¢ 'all of the [land] between Carthage and the Pillars of
= .= Hercules [from Tunis fo the Allantic ocean] is of an
| extreme fertility. "
= Morocco was often singled out as "one of the most
= beautiful and fertile countries of the earth"and was
frequently described as “one of the granaries of Rome"”
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Falsification Of
The Atmospheric COy; Greenhouse Effects
Within The Frame Of Physics

Version 3.0 {September 9, 2007)

replaces Verwion 1.0 Uy 9, 0057 and fater

GERHARD GERLICH
Institue fir Mathematische Physik
Technische Universitit Carolo-Wilhelmina
Mendalzsohnstrafic 3
[-33106 Braunschweix
Foderal Republic of Cermany

rgerlichitu-be de

BaLF [}, TSCHEUSCHNER
Pretfach 602762
[-22237 Hamburg

Federal Republic of Cermany

ralfd@ina-net.oml.gov

Water for the Recovery of
the Climate - A New Water
Paradigm

M. Kravéik, J. Pokomy, I Kohutiar,
M. Kovag, E Tith
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