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https://Climate.pege.org


https://live.pege.org/2008-energy/co2-carbon-dioxide.htm


https://live.pege.org/2009/co2-interest.htm


x-special/nautilus-clipbhttps://d.pege.org/calculation-error-en-254.pdf



https://twitter.com/Peters_Glen/status/1403245162202025987/photo/1




Filter

1.5 kWh / kg CO2

Split

4.5 kWh / kg CO2



https://buch.pege.org/gegenwaertige-situation/weltproduktion-photovoltaik.htm


https://car.pege.org/1996/photovoltaic-world-market.htm


PWh/a for civilization without

PWh/a Production of photovoltaics, batteries, DAC CO2 and splitting plants

Electricity production through photovoltaics



CO2 reduction per kWh solar electricity



350 ppm

376 ppm

427 ppm

401 ppm

453 ppm

Gt CO2 emission of civilization

Gt CO2 emission of nature

Gt CO2 more in the atmosphere than at 350 ppm

Naïve scenario until 2061: nature continues to absorb 20 Gt CO2 per year



350 ppm

376 ppm

427 ppm

401 ppm

453 ppm

478 ppm

504 ppm

Gt CO2 emission of civilization

Gt CO2 emission of nature

Gt CO2 more in the atmosphere than at 350 ppm

Change from -20 Gt to +20 Gt CO2 emission of nature with 1 Gt/a until 2092



350 ppm

376 ppm

427 ppm

401 ppm

453 ppm

478 ppm

504 ppm

529 ppm

555 ppm

Gt CO2 emission of civilization

Gt CO2 emission of nature

Gt CO2 more in the atmosphere than at 350 ppm

Change from -20 Gt to +30 Gt CO2 emission of nature with 2 Gt/a until 2135



350 ppm

376 ppm

427 ppm

401 ppm

453 ppm

478 ppm

504 ppm

529 ppm

555 ppm

581 ppm

Gt CO2 emission of civilization

Gt CO2 emission of nature

Gt CO2 more in the atmosphere than at 350 ppm

Change from -20 Gt to +40 Gt CO2 emission of nature with 2 Gt/a until 2135



Carbon from the 
atmosphere 

compared to other 
materials

Carbon from the 
atmosphere 

compared to other 
materials

Carbon Concrete Steel Plastic AluminumCarbon Concrete Steel Plastic Aluminum

9 Gt C are 

contained 

in 33 Gt 

CO2

4.4 Gt/a 1.81 Gt/a 0.37 Gt/a 0.06 Gt/a



Berlin InnoTrans September 2018

https://www.youtube.com/watch?v=A93aRcRMf9I&ab_channel=NewChinaTV


300 PWh / year

50 Gt CO2 / y for Power to Carbon

5 Gt CO2 / y for Power to Liquid

40 Gt CO2 / y for plants

30 PWh / year

60 PWh / year
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300 PWh / year

50 Gt CO2 / y for Power to Carbon

5 Gt CO2 / y for Power to Liquid

40 Gt CO2 / y for plants

30 PWh / year

60 PWh / year







5 m
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m

40 m²

100 m³

Example 100 m³ glass house

This 100 m³ greenhouse contains 120 kg of air, but with 416 ppm 

CO2 this is only 76 g CO2. However, an annual harvest of 3 tons of 

vegetables in a sunny country like Jordan requires 5 tons of CO2. The 

problems this creates and why CO2 DAC from ClimeWorks could be 

a solution.   

2.5 m

https://en.wikipedia.org/wiki/Density_of_air


5 m

8 
m

40 m²

100 m³

416 ppm 
CO2

350 ppm 
CO2

2.5 m

Bring 5 t CO2 into the greenhouse

66 thousand times the volume of the greenhouse contains the amount 

of CO2 required to produce 3 tons of biomass. When air passes 

through the greenhouse, the plants take CO2 from the air. The lower 

the CO2 content, the more inefficient this process becomes.   

If the CO2 content of the air when passing through the greenhouse is 

to be reduced to only 350 ppm, then 416 thousand air changes per 

year would already be necessary. 

That is one hundred times more air changes than is usual for living 

spaces.



5 m

8 
m

40 m²

100 m³ 2.5 m

Water loss during air exchange

At 35° a cubic meter of air contains 7.92 g of water at 20% humidity, 

but 27.72 g of water at 70% humidity. About 2 litres per air exchange.

Not all 416 thousand air changes will take place with such extreme 

values, but this calculation shows how the enormously high water 

consumption of agricultural products is caused.   

20 %
humidity

70 %
humidty

There are 3 ways to solve this problem:

1.) To supply the glasshouse with 500 m³ of water per year

2) recover 500 m³ of water from the exhaust air

3) Filter 5 t CO2 from the air and feed it into the mostly closed

glasshouse.  



35°
70 % humidity

27.72 g / m³ 

5°
100 % humidity

6,8 g / m³ 

20.92 g water 
from each m³

 air

Moisture recovery from exhaust air

Fogged windows, the dew drops on the meadow. When air cools on a 

cold surface, that part of the air humidity which would have resulted 

in over 100 % relative humidity condenses.

But 10 Wh of cold to extract 20.92 g of water from one cubic meter 

of air in this example makes this process too costly.    

The 10 Wh cold could be produced with 4 Wh electricity. But that 

would be about 200 kWh electricity per m³ water, 100.000 kWh for a 

recovery of 500 m³ water.

With 3 t of vegetables about twice as much electricity per kg as with 

aluminium production.   
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https://youtu.be/ZkiSXN87YQg

