
Iron-air battery

Electricity from rust

Possibility for

autarky and summer/

winter balancing

https://climateprotectionsuperiorityhouse.pege.org/2021/iron-air-battery.htm


https://www.umsicht.fraunhofer.de/en/projects/iron-air-battery.html


https://www.umsicht.fraunhofer.de/en/projects/iron-air-battery.html


Off-Grid



600 kWh per month for 

household, hot water and electric cars

additional demand for space heating and cooling:

Summer / winter compensation 

only required from Vienna to Oslo



~ 175 kWh electricity at 39 % ~ 700 kg with iron-air battery 

https://www.linde-gas.de/shop/de/de-ig/gase-kaufen/schneid-und-schwei%C3%9Fgase/wasserstoff/wasserstoff-30-lipac%C2%AEduo-wasserstoff-30-lipacduo#product1


vs

Simulation with solar data 
from 2008:

900 TWh electricity demand 

1400 GW Photovoltaics
4000 GWh Batteries
180 GW Power to methane
50 km³ methane storage
80 GW CCPP

https://geminis.pege.org/2021/germany-solar.htm


© InfraServ Knapsack

Underground

Gas Storage:

< 1 € / m³

1 m³ methane = 9.97 kWh

see study linked PDF

1.000 € / kW

60 % efficiency

see study linked PDF

CCPP - Combined Cycle 

Power Plant

https://monami.hs-mittweida.de/frontdoor/deliver/index/docId/3531/file/Diplomarbeit_Markus_Zloklikovits_Erdgasroehrenspeicher_Der_oes.pdf
https://diglib.tugraz.at/download.php?id=576a8cb3abf29&location=browse
https://commons.wikimedia.org/wiki/File:ISK_Knapsack_GuD_2007.jpg


Use of CCGT power plants and power to gas 

are clearly separated in terms of time 



Methane storage would need to be supplemented 

by 245 TWh in the summer half-year. 

Southern countries are pleased with the decrease in surpluses.



With the iron-air battery only 40 TWh of electricity are missing

But even with only 8 € / kWh are 

250 TWh 2,000,000,000,000 € 

Where is the cost optimum in the mix?
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400 kVA Trafo

100 houses, each has a 25 
A three-phase connection, 
but all together are 
connected to a 400 kVA 
transformer on the 
medium-voltage network.

All turn on all the 
hotplates and the baking 
oven at the same time.

The probability of 
simultaneity is very low.

Everyone has the sun 
shining at the same time, 
which is a problem with a 
lot of photovoltaics.



400 kVA Trafo

Grid dump 
40 kW PV/house 
75 % maximum 
almost no one at home
on a work day, 
so no significant
self-consumption.

3.0 MW at

0.4 MW Trafo 



400 kVA Trafo

  40 kW PV per house
120 kWh LiFePo4 battery 
260 kWh max. daily yield
  20 kWh own consume

Uniform 
over 24 h 
1.0 MW at 
0.4 MW Trafo 



400 kVA Trafo

Uniform

over 24 h

0.4 MW at

0.4 MW Trafo 

   40 kW PV per house
 120 kWh LiFePo battery
 260 kWh max. daily yield
   20 kWh own consume
1500 kWh iron-air battery

  144 kWh for charging the
 iron-air-battery

Because of 60% 
efficiency, 2500 kWh are 
needed for charging.



400 kVA Trafo

Uniform

over 24 h

0.3 MW at

0.4 MW Trafo 

    40 kW PV per house

  120 kWh LiFePo4 battery

    92 kWh average       

daily yield

    20 kWh own consume

The photovoltaic is in 
east-west roof design
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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



Clima te Protection Superiority  House

        General                  requirements

https://climateprotectionsuperiorityhouse.pege.org/
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Iron-air battery

Electricity from rust

Possibility for autarky and

summer/winter balancing

https://youtu.be/zUJaeyP7zV8

