
Micro-CHP is an effective way of decarbonising
heat for Europe’s building stock now and in the
future

· Micro-CHP is a highly efficient way of using 
gas for heating millions of Europe’s homes and
businesses.

· Able to cut carbon emissions now and into the
future, micro-CHP supports Europe’s move 
towards the decarbonising of heat and 
electricity supply

· Micro-CHP can use a range of renewable fuel 
sources, and so be a part of a future transition
away from fossil fuels

Relevant policy documents: 
Energy Efficiency Directive (EED)
Energy Performance of Buildings Directive(EPBD)
Renewable Energy Directive (RED)

The Benefits of Micro-CHP: 
A Delta-ee report produced on behalf of COGEN Europe. 

Decarbonising heat 



Micro-CHP is a good fit with the European housing stock 

There are around 100 million boilers installed in residential buildings across Europe. Micro-CHP is well-suited to serve a large proportion of them based
on the fit between the amount of energy supplied and the demand profiles of the buildings.

In addition, micro-CHP can use the same fuel and the same connections (gas supply, electricity connection and water supply) as gas boilers.  Similarly,
they can be wall hung or floor mounted, they also use wet radiator systems to deliver the heat, and they are usually installed inside the building. 

There are also different types of micro-CHP technology that suit different types of building:

• Fuel cell micro-CHP has a low ‘heat-to-power ratio’ (meaning it produces a relatively low amount of heat and a relatively high amount of electricity
compared to other micro-CHP technologies) so is well suited to the evolving trend in buildings towards higher electricity use and low space heating
demand; 

• Engine micro-CHP has a high ‘heat-to-power ratio’, which can be better suited to existing buildings with higher heat demands;

• Residential micro-CHP is smaller and produces less electricity and heat– so is better suited to one- or two-family buildings.

• Commercial micro-CHP is larger and produces more electricity and heat– so is better suited to multi-family buildings and for business use.
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Table: Comparison of the gas boiler with gas micro-CHP. 
Micro-CHP and the gas boiler share many of the same features, making it a good fit with the European housing stock
and more efficient way of using gas in many types of building.
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Able to cut carbon emissions now and into the future, micro-CHP supports

Europe’s move towards the decarbonising of heat and electricity supply

Supporting Europe’s move towards decarbonising heat and electricity

Carbon savings from micro-CHP depends on:

• The carbon content of the fuel it uses to generate heat and power (although this doesn’t vary much), and;

• The carbon content of the grid supplied electricity that micro-CHP displaces (this can vary a lot between countries).

The carbon content of grid supplied electricity depends on the power generation mix –the different types of power stations and fuels they
use that contribute to that electricity.

A generation mix that has a high proportion of coal power stations will have a higher carbon content than one that has a high proportion
of renewable power or gas generation.

Compared with a conventional gas boiler and grid supplied electricity, micro-CHP can significantly reduce carbon dioxide emissions from
homes, now and in 2020 (see the case study below).

Any further increase in the electrical and overall efficiency of micro-CHP, coupled with decarbonising gas supply (through biogas injection),
will result in even more carbon dioxide savings.

Based on an average European house requiring 17,500kWh of energy per year for space heating and
hot water, and 3,500kWh of electricity per year.

CASE STUDY 1:

Carbon dioxide emissions associated with heating and powering a family home in Europe, in 2015 and 2020, using a micro-
CHP unit, or a condensing gas boiler plus mains electricity .
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Installing 50million micro-CHP units in suitable
European homes would result in 54 million tonnes of
CO2 savings a year, helping the EU meet its target of
cutting greenhouse gas emissions by 40% by 2030

Micro-CHP technologies
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Case studies:

Waste heat: 

Viking Heat Engines are a technology developer with roots in the oil
industry. They developed a product that can use low grade heat –
either from geothermal sources, solar sources, or even waste heat
from industrial processes. Status: Pre-commercial/Field trials 

Biomass: 

ÖkoFEN are a major Austrian biomass boiler manufacturer and one
of several looking to launch a biomass fired micro-CHP.
A pioneer of the pellet boiler, they are integrating a Stirling engine
(found in some commercialised gas-fired micro-CHP) into a biomass
pellet system.  
It is currently testing micro-CHP and is looking at different versions
for dwellings and businesses. 
Status: Pre-commercial/Field trials

Solar:  

Innova are a solar technology developer established in 2005 in Italy. 
Using a Stirling engine from the gas-fired micro-CHP industry, they
commercialised a parabolic collector system and is targeting both
residential and small commercial applications such as schools.
Status: Commercial.

Hydrogen:  

Hydrogen can be used as a 100% fuel source in fuel cells – or as part
of a low carbon blend when added to natural gas in the gas network. 
While over 100,000 fuel cell micro-CHP have been sold in Japan, the
fuel cell micro-CHP market in Europe is still at a very early stage. 
Several dozen other companies involved in trying to bring gas-fired
fuel cell micro-CHP to market. However, one Danish company is
hoping to do it using pure hydrogen fuel - IRD Fuel Cell – with a
1.5kW wall hung micro-CHP. Status: pre-commercial

Biodiesel/biogas:  

The SenerTec ‘Dachs’ was launched in 1996 and has sold over 33,000
units since then. It introduced models 15 years ago that could run
on biodiesel made from canola oil and also biogas from agricultural
waste. Status: commercialised  

Micro-CHP units are being developed that make use of renewable or low carbon energy sources:

• The majority of micro-CHP products sold or in development are designed to use natural gas as a fuel. 

• However, micro-CHP can be ‘fuel flexible’: so it can be designed to run on renewable or low carbon fuels, including hydrogen, biomass, biogas, 

waste heat, and even solar energy. 

• It can therefore support Europe’s move towards renewable energy in the long term, while reducing carbon dioxide emissions in the short term by

making more efficient use of natural gas.

• A number of companies have developed – or are developing – micro-CHP units, which can use renewable fuels:


