
 Where new-build and off-grid 
properties may be better served by 
maximising the potential efficiency 
increases heat pumps offer, it may be 
that hydrogen-ready boilers, or hybrid 
systems, are more appropriate for 
retrofit and existing gas grid properties. 

Hybrid systems
In hard-to-heat properties, where a 
heat pump will struggle to provide the 
full heat load, a hybrid system may be 
suitable. Hybrid systems work with all 
types of boilers in both on and off-gas 
areas. However, where space is limited, 
a heat pump can be installed with a 
combi boiler, removing the need for  
a hot water cylinder. The heat pump 
would provide up to 80% of the heat 
load and the boiler provides the hot 
water and back-up heating for the 
colder winter days. 

Generally, with hybrid systems, there 
is no requirement to resize the radiators 

as the boiler is operating in the coldest 
part of the year, at a higher flow 
temperature.

Assuming a hybrid system has been 
designed with the heat pump sized at 
50% of the heat load at -3°C external 
temperature, the heat pump will deliver 
around 80% of the seasonal heating 
requirement of the property with the 
boiler providing the extra 20% during 
the peak winter months. This approach 
also lessens the demand on the electrical 
grid, especially during peak times. 

If a hydrogen-ready boiler was 
installed at a later date, it would further 
ensure that the property was fully 
future-proofed and, provided hydrogen 
gas was made available to the property 
and the electricity supply is from a 
renewable source, the home could be 
subsequently upgraded to a zero-
carbon solution by converting the 
boiler or upgrading to a full heat 
pump system in due course. 

Hydrogen
Hydrogen is one of the fuels that 
could help decarbonise Ireland’s 
heating systems. Indeed, earlier this 
year we installed the first of our 100% 
hydrogen boilers at a test site.

Developed at our headquarters in 
Remscheid, Germany, the 100% hydrogen 
boiler marks an important milestone, 
being the first time Vaillant’s wall 
hung boiler has been installed outside 
of a laboratory and in the field. Fitted 
in a residential area, the installation 
will be used to inform on points such 
as controlling flammability and fitting 
requirements, ahead of hydrogen 
boilers being produced in large volumes. 

Using the data and insight collected 
at the site, our team of experts will 
also be able to examine practicalities 
such as gas tightness and purging 
requirements, through to additional 
installation and commissioning needs. 
The results will help advise industry 
regulations going forward. 

We have also recently installed a 
second appliance at a demonstration 
site made up of three purpose-built 
terraced homes. Here, the aim is to 
provide important proof points on 
how completely replacing natural gas 
with 100% hydrogen influences heating 
and hot water production, as well as 
proving its safety, and understanding 
how the gas acts when accumulated in 
the home. The resulting data will inform 
the fuel’s credibility for a large-scale 
rollout in the future. 

However, the use of hydrogen in 
heating is still very much in trial phases 
and we await clarity of when and 
where it will be available. The expectation 
is that it will be the mid-2030s before 
we see it rolled out on a mass scale. 

Last word to Emmet Duffy, Managing 
Director, C&F Quadrant, Vaillant 
distributors in Ireland. “Here in Ireland, 
we totally agree with Vaillant’s market 
assessment. There is no one way to 
decarbonise the way homes are heated, 
and we expect the route to net zero 
to incorporate a mix of technologies, 
including hydrogen and heat pumps, 
all of which will play their own 
significant role.” n
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With its in-house heat pump 
manufacturing line opening 

later this year and trials of its first 
certificated 100% hydrogen boiler 
already firmly underway at two 
separate test sites, Vaillant is very 
much front and centre of the race to 
help decarbonise home heating.

However, there is no silver bullet 
when it comes to whole-scale heating 
system change. Low carbon technologies 
such as heat pumps offer an immediate 
solution, but they are not suitable for 
every home or budget. Mark Wilkins, 
Technologies and Training Director at 
Vaillant, looks at options, how the 
heating landscape is shaping up, and 
where developments in hydrogen fit 
into the mix.   

Here and now
Compared to other low carbon heating 
technologies that are still in the initial 
stages of commercialisation, heat pumps 
have existed for many years and are a 
“here and now” proven technology 
that can help decarbonise homes today. 
Coupled with good insulation to reduce 
energy demand, they can provide a 
low carbon and cost-effective solution 
across many different applications in 
both on-grid and off-grid areas.

In its favour, a heat pump has zero 
emissions at point-of-use and can 

provide both heating and hot water 
needs for the home. Powered by 
electricity, which is increasingly 
produced via renewable and low 
carbon means, and the absence of 
combustion in heat pumps, means that 
they help reduce local air pollution. 

As with any heating system, a 
correct heat loss calculation should be 
carried out, whether a new boiler or  

a heat pump is being installed. Heat 
emitters (radiators) must be sized 
correctly, flow rates should be calculated, 
and domestic hot water comfort should 
be covered, to ensure the new heating 
system will perform efficiently and will 
provide the customer with the optimum 
heating and comfort required. 

Heat pumps also require a hot water 
cylinder, so consideration is needed to 
identify a suitable space to fit this. 
However, there are many cylinders 
available on the market, including 
slimmer models with smaller footprints, 
to accommodate a variety of spaces.

Cost implications
Like all heating systems, the cost can 
vary depending on the property, the 
size of heat pump and what system 
the customer requires. 

A heat pump system requires more 
equipment. For example, if the heat 
pump is to provide hot water, a cylinder 
must be fitted, just like in a traditional 
heating system. When retrofitting a 
heat pump in replacement of a gas 
boiler, there may also be additional 
work to make the property suitable. 
This may mean some pipework being 
replaced and potentially larger 
radiators being fitted. If a property 
has an existing standard boiler cylinder, 
then it’s likely that the coil inside will 
be an insufficient size to work with a 
heat pump as a larger coil is needed to 
ensure faster re-heat times and for the 
heat pump to run efficiently.  

Alternative options
When you look at Ireland’s current 
infrastructure alongside the diversity 
of the communities and housing stock, 
pinning the future of the environment 
on a single type of fuel or technology 
is overly restrictive. 

As a manufacturer, we feel that it  
is always best to take an individual 
approach to heating, suggesting the 
right system for the property, be that 
a boiler eventually running on hydrogen, 
an electric heat pump, or a combination 
of the two, and we are developing 
products accordingly. There is no silver 
bullet here, and a more complex 
approach is needed.

Route to net zero 
must include a mix  
of technologies
The way homes are heated has a significant role to play in 
ensuring Ireland meets its objective of net zero by 2050. 
According to the Central Statistics Office (2017 figures), 
there were over 1.2 million homes in Ireland using gas or 
oil for heating, so how these are updated will be a big 
factor in determining the timescale of reaching net zero. 
Ultimately, it will be Government legislation and budget 
availability that will decide the course, so here we can 
examine progress on some of the options.

Mark Wilkins, Technologies and 
Training Director at Vaillant.


