


Heating in buildings

Buildings are the single biggest consumers of energy in the EU, accounting for
42% of final energy consumption and 36% of CO, emissions. Only 23% of primary
energy for buildings comes from renewable sources. The transition to a carbon
neutral building stock will require an array of tools and biogases offer a set of
easy-to-implement and cost-effective solutions. Biogases can provide heat for
residential and tertiary buildings, either directly on-site or off-site with distribution
via a district heating grid. A range of appliances can meet the on-site generation
needs of different types of buildings, whether individual or collective, old or

newly built. Mini-CHP (for collective buildings) and fuel cell units (for individual
houses) generate both heat and electricity. Other options can be combined with
electric appliances to provide a highly efficient hybrid solution — for instance, a
biomethane-fueled boiler combined with an electric heat pump.

The use of biogases in the heating sector
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How can biogases support the transition
to renewable heating?

Biogases can provide households and tertiary buildings with renewable,
cost-competitive heat in the following ways:

1. Once injected into gas grids, biomethane (i.e. biogas upgraded to natural gas
quality), can fuel end use appliances such as highly efficient gas boilers and
gas or hybrid heat pumps, both in individual and in collective buildings.

2. Central combined heat and power generation (CHP) units can be run on
biomethane and provide heat through a district heating network.

3. Inrural areas not connected to existing gas networks, raw biogas can
directly generate heat to be distributed through a district heating network.

4. BioLPG and renewable DME are suitable for individual houses that are
remote from gas grids. They can replace fuel oil or fossil LPG.
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Will there be enough biogas to replace natural gas in heating?

A: Natural gas demand for buildings amounted to 1,280 TWh in 2022. This figure
is expected to decrease significantly in the long term because of renovation,
electrification and the replacement of old boilers with more efficient gas
appliances. Sustainable biomethane potential is expected to reach 1,300-1,700
TWh/year by 2050. Biomethane production can therefore be expected to

meet the reduced gas demand in buildings as well as supplying other sectors
(industry, heavy transport).

Biomethane injected into the gas grid will be the predominant form of biogas
used. Shares of biomethane in the grid can quickly become significant at a

local and even regional level; in areas with little energy-intensive industry,
biomethane would then largely replace natural gas in buildings. Gas grids can
also distribute biomethane over wider areas, thanks to the extension of existing
grids and targeted reinforcement. In addition, biomethane can be stored in
existing underground facilities and be used for heating in the colder months.

Are biogases compatible with existing infrastructure and
heating appliances?

A: Biomethane can act as a natural gas substitute, transported through the
natural gas network and used in existing heating appliances or district heating
facilities. There is no need to adapt infrastructure or appliances to make them
biomethane-compatible. It is an economical way to adopt renewable energy
in heating, whether the system relies fully on biomethane or is hybrid, as is the
case in hybrid heat pump systems.

Isn't electrification the best solution?

A: Daily and seasonal variations are a major feature of heating demand;
accommodating them requires large volumes of energy as well as the
appropriate distribution infrastructure. The EU gas network is up to this
challenge thanks to its scale (it covers over 2.2 million kilometers) and
storage capacity (c. 1,000 TWh). It needs to be promptly decarbonised,
however, via renewable gases such as biomethane.

Around 77% of the primary energy used in buildings in the EU is still of fossil
origin, yet decarbonisation must avoid impairing the ability to meet peak
demand. Sustainable biogases will be essential in providing heat to buildings
during the transition to a renewable-dominated energy system.

Is it cost-effective to use biogases when renovating
a building?

A: Biogases offer a cost-effective way of decarbonising both existing
building stock and buildings subject to renovation. Hybrid heating systems
fueled with biomethane are particularly suitable for renovated buildings. The
upfront cost of hybrid heat pumps is lower than fully electric systems (up to
25% lower than the cost of a stand-alone electric heat pump). The energy
gains are both immediate (thanks to the efficiency of the system) and long-
term (once the thermal insulation is completed), which helps spread the
investment costs associated with the renovation.

Thermal isolation and the installation of high-efficiency appliances cut
energy consumption and thus reduce the energy bill. In the future, smart
control systems could enable consumers to switch to gas or electricity in
their hybrid heating appliances based on a price signal.




Case studies

Hybrid heating system — Aix-en-Provence, France

A hybrid heat pump system was installed in a
group of 30 flats and 19 individual houses in

a social housing project in Aix-en-Provence
(southern France). Built and delivered in 2014,
they were equipped with a solar thermal system
and a collective gas boiler (168 kW).

Following a breakdown in Autumn 2022, two

electric heat pumps of relatively small capacity

(15 and 17 kW) were installed. A fully electric

system could not be implemented because

of the limited capacity of the local power

substation. The existing gas boiler was retained = ©Anne Van Der Stegen for Logirem

as this offered the most economical and efficient solution while also lowering CO,
emissions (15 tonnes of CO, avoided in 5 months, January to June 2023).

District heating — Gottingen, Germany

East of Gottingen, the Duderstadt BIO energy
plant has been supplying climate-friendly heat
to the local St. Martini Hospital (155 beds) since
2008. The clinic receives 2.6 GWh of heating
energy from the biogas plant, replacing around
320,000 litres of heating oil per year.

In total, the system generates about 4 GWh. The
remaining heat goes to a nursery, houses and a
stable building. Maximising the utilisation of heat
was a central consideration during the planning
process. The plant also generates electricity

for 1,600 households. In total, it avoids around
8,000 tonnes of CO, emissions per year.

Recommendations

Ensure that cities take biomethane production
potential into account and consider existing gas grids
in their heating and cooling plans.

Promote solutions such as biogases to ensure
citizens are included in the energy transition, with
the implementation of affordable heating systems for
their homes.

Fully recognise biomethane delivered through gas
grids and associated with guarantees of origin as a
renewable and zero emission heat source.

Support highly efficient biogas-compatible boilers
as complementary solutions that save energy and
help decarbonise the building stock.

Support the demand-side flexibility of heating in
buildings by setting incentives for smart appliances
coupling gas and electricity, such as hybrid heat
pumps and cogeneration systems.
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