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Abstract

“Black”, “grey” or “brown” refer emissions to the production of hydrogen from coal, natural gas and lignite, respectively. “Blue” is commonly used for 
the production of hydrogen from fossil fuels with CO2 reduced by the use of carbon capture, use and Storage (CCUS). “Green” is a term applied to 
production of hydrogen from renewable electricity. In general, there are no established colors for hydrogen from biomass, nuclear or different varieties 
of grid electricity. As the environmental impacts of each of these production routes can vary considerably by energy source, region and type of CCUS 
applied. Building novel blue communities need to be oriented in buildings. Stationary fuel cells are units that provide electricity (and sometimes heat) 
but are not designed to be moved. These include combined heat and power (CHP), uninterruptible power systems (UPS) and primary power units. 
The heat produced as a by-product of combined heat and power is used to cover part of the buildings heat demand. The mostly electricity-led mode of 
operation results in a low thermal output from fuel cell heating systems. The remaining heat requirement of the building is covered by an additional 
heating system, e.g. a condensing boiler. For that reason, fuel cells are particularly suitable for buildings with a low space heating requirement, such 
as low-energy or nearly zero-energy buildings. In buildings with a higher space heating requirement, hybrid fuel cell heating systems, comprising a 
fuel cell and a condensing boiler to cover peak heating requirements, are used. Stationary fuel cells in the output range up to 10 kWe are usually PEM 
or SO fuel cells. The typical CHP output range for houses and apartment buildings is 0.7 to 5 kWe. Probably the biggest advantage of fuel cells over 
thermal power processes is the direct electrochemical conversion during electricity and heat generation and the associated higher electrical efficiency. 
In combined mode, i.e. electrical and thermal, fuel cells can achieve efficiencies of up to 95 %. The electrical efficiency is up to 45 %. Furthermore, fuel 
cell systems are characterized by high efficiencies over all load points, they are quiet, have low maintenance costs and operate (locally) emission-free.
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