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Water Energy
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Water Energy

700 kWh/ m³ at 45 � C  

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

Phase Change Material (PCM) = 61 kWh/m³Phase Change Material (PCM) = 61 kWh/m³
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(Prec. Berlin: 680 mm, PET 760 mm) 
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Surface Temperatures
Asphalt Roof – Green Roof
(Infrared measurements)

Temperatures 20.6.2001
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Green Roof Lysimeter
Measured Evapotranspiration in mm/ day
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Rainwater harvesting for climate control of the bui lding

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

Evaporative exhaust air cooling in air conditioners

Reduction of operating costs

Institute of Physics 
Humboldt-University Berlin
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Goal: Decrease of energy consumption of buildings until 2 020: 40% !!

But: Increase of energy consumption due to cooling: 260%
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M.Schmidt 2006 after: EECCAC 4/2003
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Never use electricity to cool a building !

680 kWh Cold

310 kWh Electricity 
(COP 2,2)

990 kWh 
Sensible Heat







Mean ETP of a facade greening system, Adlershof Phy sik 7/15/05-09/14/05
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Mean daily evapotranspiration 7/15/05-09/14/05 
correspondent cooling rate: 280 kWh per day
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Exhaust Air Cooling 



Exhaust Air Cooling



Difference in konv. Energy Consumption 
with and without Evaporative Cooling
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Costs Adabatic Cooling/ Compression/ 
Absorpton Chiller

1 g H2O: 2450 J = 2450 Ws
1 m³ = 2450 MJ = 680 kWh

Compr: 680 kWh = 40 $ (at 0,13 $/kWh COP 2,2)

Conductivity max
Rainwater 30 µS 1600 µS
Tap water 700 µS 1600 µS

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



Easy & cheap: 
“Pipe in Pipe” 

SystemSystem



Open Heat Exchanger : 

Desiccant Systems

Open Heat Exchanger : 
NSW Nor Pac 1 ½“ 
140 m² per m ³     450 $/m³ 

Salt Solution: MgCl
22% to 33% (dilluted / concentrated
Costs:   ca.  100 $/ m ³
(LiCl expensive !) ����



Egypt 2009



Decrease in the small water cycle
Dramatic reduction in evapotranspiration on land
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Large and Small Water Cycle
www.waterparadigm.org  (Kravcik 2007)



Global Energy Consumption in Relation to Radiation

after Greenpeace / S. Krauter 2006after Greenpeace / S. Krauter 2006



Evaporation in Relation to Radiation





Why does CO 2 correlate with the global temperature ?



Photosynthesis process is responsible for the 
stock of CO 2 in the atmosphere

20,9% O2Emissions 5 Gt/a

0,038% CO2

Respiration 60 Gt/a



renewable 
biomass ?



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



Agadir, Morocco 5/2008Agadir, Morocco 5/2008
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Palaeogeography: we dry out the planet

We dry out the planet !We dry out the planet !
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