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Key Statistics

1/3

of carbon emissions
come from heating
homes and businesses1

circa

1.6m
gas boilers installed
per annum3

circa

12.5k
electric boilers
installed in 20205
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target to install

24.1m 600k

homes are connected to the gas
grid, with 4.3m homes off gas-grid
in England, Wales and Scotland2

heat pumps in 2028

circa

circa

36k
heat pumps installed
in 20204

circa

4k

solid fuel boilers
installed in 20205

43k
oil boilers installed
in 20205

circa

130k
existing gas engineers and
heating installers require
upskilling
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Introduction

Here at Vaillant, our founder, Johann Vaillant began
his journey in 1874. In a workshop in Remscheid,
northern Germany, during his work as a copper beater
and pump maker, he began working on ideas that
would change the way we heat our buildings forever.
Today, Vaillant is proudly designing and
manufacturing cutting edge heating technologies
supported by smart controls that deliver some of
the most efficient heating systems in the world.
Our exceptional research and development facilities
remain headquartered in Remscheid where our focus
is on improving our range of award-winning heat
pumps and creating the first Vaillant hydrogen boiler.
Continuing to be at the forefront of technology,
Vaillant is taking big steps to help reduce the
emissions generated when heating our homes, such
as using the natural refrigerant R290, with a low
Global Warming Potential of just three, in our latest
range of air source heat pumps.
Vaillant’s UK headquarters is in Belper, Derbyshire
with an onsite 22,000m2 factory producing our
heating products. In the UK, we are working to
deliver both hydrogen-ready boilers and heat pump
system solutions to support the decarbonisation of
heat in homes and meet the UK’s net zero targets.
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At Vaillant, we pride ourselves on developing high
efficiency products that save energy, conserve
resources and enhance people’s quality of living. As a
business, we take responsibility for “Taking care of a
better climate” – to safeguard the homes of millions
of people and to protect the environment. All our
employees are working to achieve this shared vision.
It is both our ambition and our common goal.
Innovation and sustainability are at the heart of
everything which we do as a business. Vaillant is
becoming climate-neutral, and we have developed an
ambitious long-term climate strategy, which focuses
on the following areas;

•

Climate-neutral from 2020 thanks to
afforestation projects

•

Company’s own CO2 emissions to be halved by
2030

•

Vaillant is supporting the aims of the United
Nations and the EU on climate protection and
sustainable development

Further information on Vaillant Group can be found
here: www.vaillant-group.com/en/
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Executive Summary
Klaus Jesse,

Managing Director of Vaillant UK
The majority of the UK’s housing stock is ageing and
around 80% of these properties will still be in use
in 20506. This is why the decarbonisation of heat in
homes is essential to achieving the Government’s
target of net zero by 2050. Low carbon heating
system solutions are available today with more being
developed for the future. However, it is clear there
is no ‘silver bullet’ and there will need to be a multitechnology approach to help the UK reach net zero.

...there is no ‘silver bullet’
and there will need to
be a multi-technology
approach to help the UK
reach net zero.
We have identified four ‘pillars’ or ‘action areas’ that
fundamentally need to be addressed to facilitate
change and achieve net zero in UK homes by 2050,
these are:

Where the installations are more challenging, whether
through fabric improvement costs or the cost of
heating system upgrades, then the option could be to
make an incremental step change, which can prepare
the property and heating system for subsequent
steps to achieve zero carbon in future, i.e:
1.

2.

Building
stock fabric
improvements

Installer
upskilling and
development

Heating system
improvements
(including a move to
lower temperature
systems)

Consumer
education

There are two options for low carbon heating, heat
pumps which are available today and hydrogen which
is currently being trialled and tested. It is important
that we start working towards net zero today with
heat pumps, whilst preparing for the hydrogen boiler
option of tomorrow. Whilst heat pumps require a slightly
different skill set to that of a traditional gas engineer,
contrary to popular belief, heat pumps are suitable for
many different property types. To ensure the heat loss
of homes is reduced enough to specify a heat pump,
sometimes relatively straightforward improvements to
the fabric of the building may be needed.
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3.

Fit a high efficiency gas boiler, improve the
building fabric to reduce the energy required
and adapt the system to operate at lower
mean water temperatures which gives 6%-8%
efficiency and carbon improvement
Add a heat pump to the incumbent boiler to
create a hybrid system. The heat pump could
cover up to 80% of the annual heat load
Switch the high efficiency gas boiler to a
hydrogen boiler in future once hydrogen becomes
available. Hydrogen-ready boilers will be
available within the next few years which would
make this conversion a simple process rather
than a boiler change

Vaillant will support all new domestic boiler ranges
launched onto the UK market by 2026 being
hydrogen-ready, providing the Government confirm
and commit to a hydrogen rollout plan. As a second
step on the journey, hydrogen-ready appliances
should be made mandatory from 2030, once the
planning, infrastructure, standards and training for
hydrogen have all been completed.
Heat pumps should be targeted at those properties
that are more easily retrofitted cost-effectively, with
appropriate incentive support. This should include
hybrid heat pumps as these systems can provide
80% coverage of yearly heat demand from the heat
pump alone, with associated carbon benefits from
grid electricity going forward.
Low temperature heating systems should be
incentivised, with consideration given to supporting
the replacement of radiators and domestic hot water
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cylinders. Eventually, low temperature systems could
be mandated in retrofit, as well as in new build,
to ensure that system efficiencies are improved
and prepared for the future and benefits gained
immediately, whether gas boilers or heat pumps are
chosen as the technology of today.

...hydrogen-ready
appliances should be
made mandatory from
2030, once the planning,
infrastructure, standards
and training for hydrogen
have all been completed.

The final requirement to facilitate the UK’s net zero
ambition is a concerted drive to upskill installers
and inform consumers to ensure that systems
of the future are assessed, designed, installed,
commissioned and used as effectively and efficiently
as possible, whilst delivering the ultimate in customer
comfort and satisfaction.

1967

1986

1977

1989
The conversion of UK
homes from town gas
to natural gas begins.

The conversion of
UK homes from
town gas to
natural gas is
completed.

First condensing
boiler manufactured
by Glow-worm.
Montreal Protocol
begins to phase
out CFCs.

We’ve done it before,
we can do it again!

2005

2015
2018

2015

Add timeline
infographic

Boiler Plus legislation
is introduced to promote
use of boilers with
efﬁcient controls and
other measures.

Phase-down
begins of high
Global Warming
Potential F-gases.

ErP directive sets
minimum efﬁciency,
high efﬁciency pump
and energy label
requirement.

Kyoto protocol
sets limit to reduce
Greenhouse gas
emissions.
Building
regulations
mandated high
efﬁciency
condensing boilers.

2020

Vaillant is the ﬁrst
to offer a natural
refrigerant,
R290, in its heat
pumps, with a
GWP of just 3.
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2025

2045

2050

The Future Homes
standard stops the
use of fossils fuels in
new build homes.

Scotland’s target
for net-zero
emissions.

England & Wales’
target for net-zero
emissions.
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The road to decarbonisation
A range of technologies will be necessary to deliver
the decarbonisation of heat in homes given the varied
housing stock in the UK. However, it is clear that two
technologies are emerging as the most viable solutions
for the vast majority of homes – decarbonised gas,
such as hydrogen and electric heat pumps.

...two technologies are
emerging as the most
viable solutions for the
vast majority of homes –
decarbonised gas, such
as hydrogen and electric
heat pumps.
On the gas grid, homes can be decarbonised
progressively through the use of biomethane, hydrogen
blends up to 20% injection of hydrogen into natural gas
and, potentially in the future, 100% hydrogen.
100% hydrogen can offer a viable zero carbon
alternative to natural gas heating for the 86% of
homes on the gas grid. By switching the gas in
the grid, heating systems can be decarbonised
with minimal disruption to consumers and with
appliances which although new, will be familiar to
them. Alternatively, homes on the gas grid can be
decarbonised by using heat pumps, which require
a different skill set to install, but in many cases are
feasible to fit into a wide range of UK homes.

aroTHERM plus
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Heating systems off the gas grid may be more suited
to a heat pump and could benefit from the large
carbon savings and low running costs relative to oil or
direct electric heating. Ground source, air source and
water source heat pumps are all viable options and
together with hybrids (heat pump and bio-LPG boiler
combinations), the majority of existing UK off-grid
homes will be suitable for a heat pump.
For new build homes, greater efficiencies, both from a
cost and carbon perspective, can be gained from heat
pumps being installed from day one which is the direction
of travel outlined in the Future Homes Standard.
Today, the heating industry, homeowners and
businesses, have all become reliant on the immediate
availability of natural gas for heating, hot water and
cooking all through the year, this is something the gas
network has perfected. However, when considering
low carbon technology seasonal demand can make a
huge impact. There is a challenge for fuel providers in
the peak heating period where the energy demand is
roughly four times the average demand for the rest
of the year. Historically, this has been met via storing
the gas for use at peak times.
A move to pure electrification of heat will pose
significant challenges for the electricity grid to
cope with seasonal demand. With little means of
storage and the variability of wind and solar energy
generation, challenges are presented for green
electricity generation. Hydrogen, as a ‘replacement
gas’, can be stored overcoming the challenge of
variability in electricity demand and generation
throughout the year. This can of course be achieved
by direct usage of hydrogen in heating or re-use of
hydrogen to generate electricity.

Hydrogen boiler concept
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Market Metrics
The decarbonisation of heat in UK homes will not
happen overnight, and will progressively happen
from 2025 to 2050. Gas boilers will no longer be
able to be installed into UK new build homes from
2025 and eventually broken fossil fuel gas boilers
will be exchanged by hydrogen boilers or electric
heat pumps. With this in mind we can expect to see
increasing numbers of low carbon solutions replacing
existing boilers.

Figure 1 shows the current installed base of systems
in existing homes – which is the biggest challenge
for decarbonisation. The Future Homes Standard
is expected to drive heat pump installations into
the approximate 200,000+ new build homes each
year from 2025, as the systems can be accurately
specified and integrated into the design of the home.

Figure 1 : Installed base of system/fuel types in England, Wales and Scotland homes (2019)8

Gas combi (including 300K LPG)

2019
900,000
1,700,000

Heat pump
Oil
Other (inc H2)
Gas OV/System (with Cylinder)
Electric

1,450,000
250,000

15,000,000
9,100,000

Total = 28.4 million homes
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Getting to net zero with tried and tested
technology
It is clear from the Energy White Paper and the
Climate Change Committee’s 6th Carbon Budget,
that heat pumps are expected to be a large part of
the low carbon solution to retrofit heating systems in
the UK. The target from the Energy White Paper is to
drive the heat pump market such that 600,000 heat
pumps are installed per annum by 20289. If the new

build market is transformed progressively so that in
2025 all new homes are fitted with heat pumps, and
provided the build rate of new homes is increased, in
line with Government ambition, then 250,000 new
homes could have heat pumps installed in 2028. The
remaining 350,000 heat pumps will come from the
retrofit market where the challenge is multifaceted.

To achieve cost-effective growth in this sector we need:

Government support to provide grants for insulation and
system upgrades where needed and cost-effective

Implementation of processes and training/upskilling for installers to
ensure appropriate evaluation, design and installation of heat pump
systems to deliver a correctly performing system

Effective targeting of those properties that are most suitable
for a retrofit heat pump

Improved communication to homeowners to ensure the operational
differences of heat pumps are understood and accepted

Process needs to be put in place such that if a heat pump is not
installed then the existing system is made as efficient as possible
and future proofed to allow for the future installation of a heat
pump, or indeed a hydrogen boiler

In addition to the above, any levies and taxes should
be applied proportionately across fossil fuels, low
carbon fuels and electricity, taking into account the
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efficiency of different technologies whilst maintaining
an awareness of the impacts of fuel poverty.
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Properties most suitable for a heat pump
There are a myriad of ages and build types with
many different heating systems that create the UK
housing stock – all of which can pose challenges for
the installation of electric technologies, of which
heat pumps are the most preferable due to their high
efficiency performance.

•
•

In time, as new buildings evolve in terms of build
technique and material, the range of potential heat
loss is reduced, particularly from the 1970s onwards
as the introduction of Building Regulations started
to limit the variance in build quality and hence the
energy performance characteristics of the housing
stock. In recent years, the variance in energy loss is
minimal due to tightening of building regulations. We
recommend applying the following simple changes to
drastically improve the heat loss in properties that
were built before 1990.

It is assumed that properties built later than 1990 will
already meet these requirements through regulatory
compliance. From the English Housing Survey, we
know that 85% of homes now have double glazing
fitted, 35% have 200mm loft insulation and 65% of
those with cavity walls have cavity wall insulation.10
There is potentially an installed base of older
properties already suitable, or at least suitable with
additional improvements for a heat pump system to
be specified.

•

200mm loft insulation
Upgrade to modern day argon filled double
glazed windows and doors
Install a minimum of 25mm of wall insulation
which will be suitable for older properties with
cavity walls

85% 35% 65%
of homes now have
double glazing fitted
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have 200mm loft
insulation

of those with cavity walls
have cavity wall insulation
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Figure 2: The age and type of the UK housing stock11

PRE
1919

19191944

19451964

POST
1964

NUMBER OF
DWELLINGS/
PERCENTAGE

TERRACED

7,829k
27.4%

SEMI-DETACHED

7,129k
25.0%

DETACHED

5,107k
17.9%

BUNGALOW

2,512k
8.8%

CONVERTED FLAT
5,958k
20.9%

PURPOSE BUILD FLAT - LOW RISE

PURPOSE BUILD FLAT - HIGH RISE

5,781k
(20.6%)

4,284k
(15.0%)

5,472k
(19.2%)

1965 - 1980

5,698k (20.0%)

1981 - 1990

2,287k (8.0%)

Post 1990

4,923k (17.3%)

TOTAL
28,535k
(100%)

* combis and microbore prevalent in these newbuild homes post 1990

Figure 3: Heat loss banding for different ages and types of Building Stock in UK - as built12
Energy loss range by building age
250

Energy loss W/m2

200

150

100

50

0
1880 - 1920

1920 - 1950

1950 - 1970

1970 - 1990

1990 - 2020

2021 - 2025

Building Age Range

Vaillant White Paper

Page 11

Chapter 1 : Heat Pumps

Take it down to 50˚C MWT
Greater London Authority have been working with the
Carbon Trust evaluating the potential for 15 properties
in London being fitted with heat pumps. Their research
shows that 70% of the heat load in a range of building
types could be met with flow temperatures of 55°C
since appropriately sized heat emitters are already
in place, either due to initial oversizing or post-build
additional insulation measures. The addition of further
energy efficiency retrofit measures, significantly
improves the ability of buildings to utilise lower grade
heat. At 55°C flow temperature, the MWT is 50°C in
the heat emitters for a typical heat pump. Therefore,
if the industry starts to transition to heating systems
using 50°C MWT, this could also be achieved using an
existing boiler with a 6-8% improvement in system
efficiency. Ultimately, this would help to prepare the
system for a potential heat pump in future.

A recent BEIS study into Heat Distribution Systems
found that a flow temperature of 55°C is estimated to
meet only 74% of the annual heat demand in an EPC
band E rated properties performance property (without
any retrofit measures)13. However, by upgrading the
energy performance of the building to become D-rated,
a flow temperature of 55°C is estimated to meet 96%
of the annual heat demand, whereas by upgrading
the energy performance to become C-rated, a flow
temperature of 55°C is estimated to meet 100% of the
annual heat demand.

50MWT

Challenges of upgrading a heating system
Of the 24.1 million gas grid connected wet heating
systems, we believe around 15 million are combination
boiler systems that have no hot water cylinder. A
further 9 million boilers with a hot water cylinder
are currently installed, of which, 5 million are system
boilers and 4 million are open vented boilers14.
Microbore systems have been used in new build
extensively since the mid-1980s. It is estimated that
around 4 million homes will have this type of 8mm or
10mm diameter pipework fitted15, and which is mainly
used in conjunction with combi boiler systems which
are prevalent in new build.
From the top-level analysis, we have identified the
following challenges:
1.

2.
3.

4.

Building age and fabric - significant investment
is needed to raise the insulation levels thereby
reducing heat loss and becoming suitable for a
heat pump
Heating system – 15 million homes have a lack
of hot water storage and lack of space to retrofit
hot water storage 16
Heating system pipework – 4 million homes need
to reconfigure the system to suit higher water
flow rates at 5KΔt (rather than 20KΔt with a high
temperature boiler system). Additional changes
may also be needed if microbore pipework is
installed.
System radiators – radiators installed for high
temperature gas boiler systems and hence sized
for a 70°C MWT whereas heat pumps work best
at approximately 40 - 50°C MWT.

It is important to consider that approximately 70%
of boilers are ‘distress’ replacements17 when the
existing boiler is near the end of it’s life or no longer
operates as it should, at this point, the customer
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wants a quick solution to fix their heating and
hot water. The alternative is to encourage those
homeowners with working boiler systems to upgrade.
Inevitably this will mean some form of financial
incentive.
A recent report by Delta-EE for BEIS outlined the
following typical costs for heating installations:19

•
•
•

8kW air source heat pump - £8,750
(excluding heat distribution system)
Combi boiler exchange £2,700 (using a local
installer and excluding controls and heat
distribution system)
System / open vent boiler exchange £2,568
(using a local installer and excluding controls and
heat distribution system)

Upgrading radiators to facilitate lower mean water
temperatures, dependant on the existing level of
oversizing and level of additional insulation measures
provided can also add additional costs:

•

Upgrading radiators (8 to 10 on a typical system)
for lower mean water temperature performance,
approximately £1000 (including radiators, valves
and installation)

Consequently, the installation of an air source heat
pump compared to a boiler exchange would incur an
estimated additional cost of around £7,000 for the
homeowner. In addition to this, the heat pump may
require additional work to install a hot water cylinder
and to reconfigure the system pipework to suit higher
system water flow rates and potentially upgrading
microbore pipework if installed.
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Upskill to heat pumps
There are approximately 130,000 existing gas
engineers and heating installers on the Gas Safe
Register. There are currently only circa 1,070
registered heat pump installers via MCS18. Upskilling
the installation workforce to install heat pumps needs
to be made easy. We want to see a low temperature
heating system qualification added to the existing
ACS certification requirements at the next revision.
Based on the five-year re-assessment cycle by
2025/26 the majority of Gas Safe installers will be
prepared to conduct the required assessments of an
existing system and recommend suitable options to
the householder on different potential technologies
and systems to achieve low carbon, high efficiency
systems delivering customer satisfaction. The
low temperature course should also provide the
knowledge of room by room heat loss evaluation,
which is a key assessment process to evaluate
the needs of the dwelling and heating system
infrastructure to perform effectively.
This low temperature heating qualification is
currently being developed by the industry which
will achieve the required upskilling of installers.
In addition to this, MCS should be developed to
become less of a complicated barrier to installers
wishing to move into heat pump installations and
one which allows different methods of accreditation,
with formal examination working alongside practical
proof of ability. Consideration should also be given

MCS should be developed
to become less of a
complicated barrier to
installers wishing to
move into installation
of heat pumps and
one which allows
different methods of
accreditation, with
formal examination
working alongside
practical proof of ability.
to ensure that the Trustmark accreditation scheme
is not a barrier to the installer being able to access
government support schemes and effectively move
into the installation of heat pumps and other low
carbon technologies.

What about the consumer?
Currently, homeowners have little understanding of
how a heat pump works, how the system operates
at lower temperatures, the changes required to the
heating system and the behaviours in the operation of
the system compared to a traditional boiler. There is a
lack of information on low temperature heating systems
and what incentives are available in order to facilitate
change and this needs to be made clear to consumers.
Manufacturers have dedicated information on their
websites on heat pumps and are also starting to
advertise on mainstream TV and radio to get the
message across. However, an independent voice
has always been important. In the past, to ensure
the homeowners feel reassured that the advice is
impartial, the Energy Saving Trust (EST) has provided
a valuable resource. We urge appropriate material be
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made available to ensure the EST or a similar body is
able to provide this essential support.
Incentives and support mechanisms are another
area where homeowner awareness is required. The
Renewable Heat Incentive (RHI) launched in 2014
and has been successful but the lack of information
on heat pump technology has led to a limited impact
of the RHI. In March 2022, the Clean Heat Grant will
be introduced to replace the RHI. As we approach
the Clean Heat Grant launch, we need to prepare
the information and support mechanisms for the
homeowners, together with the upskilling of installers
to ensure that initial enquiries are turned into
installations of low carbon solutions.
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What is a hydrogen boiler?
There are two ways hydrogen can be used to heat
homes, firstly using existing natural gas boilers
installed in homes today by blending up to 20%
hydrogen into the gas. Secondly, by installing a new
hydrogen or ‘hydrogen-ready’ boiler, this is a boiler
that uses natural gas or a natural gas blended with up
to 20% hydrogen initially, but can be converted (at a
small cost) to 100% hydrogen once it is available to
the doorstep.
It is important to note up to 20% blended hydrogen
with natural gas has been tested on the current range
of condensing boilers and further ongoing trials are
looking at the wide range of existing boilers installed
in today’s homes. 100% hydrogen boilers are not yet
available on the market.
At Vaillant, we pride ourselves on being at the
forefront of technology, this is why in 2019, we
invested over €50 million in a brand-new research
and development facility named the Johann Vaillant
Technology Center. With over 7,000m2 of test space,
nine different laboratory areas and 190 test rigs,

20% hydrogen

uses existing gas boilers

Hydrogen-ready

boiler uses natural gas or
up to 20% initially but can
be converted for 100%
hydrogen in the future
our test centre is the most advanced facility in the
heating industry. More than 350 different tests can
be performed enabling faster development of new
products, so we’re already testing appliances of
tomorrow, today.

Welcoming hydrogen
Hydrogen should be a key component in the
decarbonisation of heat in existing homes as it
helps to address the issues that can be found when
retrofitting homes with other low carbon heat
solutions, and the challenges inherent in a very
seasonal demand requirement. It also overcomes
the potential consumer related issues of how home
heating systems are used.
Currently, the Government haven’t released a
roadmap of what a hydrogen rollout into the gas grid
could look like, nor do we yet have a commitment
that this rollout will happen. In the Government’s “Ten
Point Plan for a Green Industrial Revolution”, and
subsequently the “Energy White Paper”, there was
an ambition highlighted to establish how hydrogen
could help deliver a zero carbon future, through the
development of a hydrogen neighbourhood, hydrogen
village and hydrogen town by the end of this decade.
The key consideration in the rollout of hydrogen for
heating is the clarity of when and where hydrogen
will be available to the home. There is currently
much debate and discussion on making gas boilers
‘hydrogen-ready’ but UK Government stated in the
Hydrogen Strategy that they will make a strategic
decision on the role of hydrogen by 2026. However,
if there is no commitment to a timeline, and the first
town is only converted to hydrogen by 2030, and
there are an additional 4000+ towns in the UK, then
this means that any hydrogen-ready boilers installed

Vaillant White Paper

...hydrogen-ready
boilers installed in the
late 2020s may never
see hydrogen in their
lifetime.
in the late 2020s may never see hydrogen in their
lifetime. It is likely that the cost of hydrogen-ready
boilers will be more expensive than today’s gas
boilers until the production of hydrogen-ready
boilers reaches scale. Of course, there is also the
consideration of the hydrogen conversion kit required
to convert the appliance at a later date and the gas
system components required – such as the meter and
gas governor etc, that will also need to be paid for
along with the mechanism for their installation.
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Figure 4: Current planning for hydrogen trials in the UK

2021
•

Financial models to facilitate Carbon Capture
Usage and Storage (CCUS) defined

•

Salford Energy House H2 project begins using
100% hydrogen
Consultation on the role of hydrogen-ready
appliances
Government to assess the viability of up to
20% hydrogen within the current gas network

•
•

2023
•
•

•

•

The hydrogen strategy will be released by the
Government

•

H21 infrastructure project begins investigating
transporting and storing hydrogen

•

H100 100% hydrogen project trial in homes in
Fife begins

•

HyDeploy 20% hydrogen mix project completes
at Keele University and Winlaton site of 650
homes begins

2022
•

Government ambition for a hydrogen
neighbourhood

•

Carbon Capture Usage and Storage (CCUS)
operational

•

UK begins roll out of up to 20% hydrogen
blended with natural gas

•

H100 100% hydrogen project trial is fully
operational in 300 houses

Government ambition for a hydrogen village
Government ambition, as detailed in the HHIC
Energy White Paper, to produce 1GW low carbon
hydrogen
Government decision expected on the viability
hydrogen town

2026
•
•

•

Government ambition for a hydrogen town
10Mt Carbon Capture Usage and Storage (10Mt
of carbon dioxide captured)
Government ambition, as detailed in the Energy
White Paper, to produce 5GW low carbon
hydrogen
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2025
•

Government to announce a strategic decision
on the future of hydrogen for heat by 2026

2030
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Preparing the industry for hydrogen
The Hy4Heat programme has demonstrated the
potential for hydrogen to be one component of the
zero-carbon future for residential heating, however, the
programme is not yet complete and the scale-up to
wider field trials is still to be done. Vaillant along with
the larger boiler manufacturers in the UK have engaged
with Hy4Heat and HyDeploy programmes, smaller
manufacturers have not and are possibly several
months, if not years, behind on hydrogen developments.
With consideration to all the above, Vaillant recommends
a two-stage approach, aligning with the grid rollout plan
for hydrogen. Vaillant support Government in a mandate
of early to market introduction of hydrogen appliances,
so that the UK housing stock is prepared for when 100%
hydrogen is delivered to homes currently on the gas grid.
By 2025, the Hy4Heat programme will have reached
the stage whereby the first community trials have
started, giving some reassurance as to the viability of
the hydrogen grid. Products available at this time could,
therefore, be targeted at those areas where hydrogen is
to be utilised first.

Vaillant support
Government in a
mandate of early to
market introduction of
hydrogen appliances...

Standards and
certification processes
need to be put into
place to enable the true
development of the
hydrogen boiler market
There are currently no product or installation standards
or regulations in place to approve hydrogen boilers.
Products going into demonstration trials are usually
approved for a maximum period of two years and should
be replaced by fully approved ‘production’ models after
this time. Standards and certification processes need to
be put into place to enable the true development of the
hydrogen boiler market and ensure the availability of
products on the market at scale.
If the first hydrogen town is not planned until 2030 this
means that the ramp up of hydrogen across the UK gas
grid will not start happening until 2030, on the proviso
that all goes well in the implementation and sign off of
this project. A full mandate for hydrogen-ready on all
appliances seems reasonable from 2030 if the rollout
is done in a progressive, phased way across the UK
from 2030, targeting those areas that are easiest to
convert due to their proximity to hydrogen generation
or distribution grid capability.

Preparing the consumer
Today, there is little a homeowner can do to prepare
themselves for hydrogen as there is no firm rollout plan from the Government on when and where
hydrogen will be available to the doorstep. However,
we expect the changeover will be very similar to the
mandating to condensing boilers in 2005. The change
from non-condensing to condensing boilers was a
natural upgrade once the homeowner was ready to fit
a new boiler.
Homeowners with an existing non-condensing boiler
can upgrade it with a high efficiency natural gas boiler
that will be fully compatible with up to a 20% mix of
hydrogen blended with natural gas.

Vaillant White Paper

Alternatively, when available, they can choose to
upgrade to a hydrogen-ready boiler. This will be
initially fuelled by natural gas but can be converted to
hydrogen at a small cost including a conversion kit and
an engineer’s visit, when hydrogen is made available to
the doorstep.
It is worth reinforcing that hydrogen ready boilers
are not yet available on the market but that testing
and trials are ongoing. The HyDeploy programme is
currently testing a multitude of homes with existing
gas boilers to ensure they are compatible with up to
20% mix of hydrogen blended with natural gas. These
will need to be upgraded to a hydrogen-ready boiler
when a new boiler is required, and when the boilers are
commercially available.

Page 17

Chapter 3:
Hybrid Systems

Vaillant White Paper

Page 18

Chapter 3 : Hybrid Systems

Considering hybrids
Decarbonising heat in homes is not always
straightforward. Hybrid systems combine two different
heating technologies, often an electric heat pump and
a gas boiler and offer numerous advantages both to
the homeowner and the Government in achieving their
decarbonisation ambitions.
For the 15 million combi systems in the installed base20,
one way forward could be to promote hybrid heat pump
sales to these properties. This would have to be as a
system improvement and not a distress replacement
as the cost of a boiler and a heat pump together would
most likely be prohibitive.
As an addition to the existing combi boiler system, a
hybrid system setup could cost in the region of £4,000 £7,000 – less than a heat pump only system due to the
fact that a cylinder is not required, there should be little
or no system modification required, and the heat pump
can be smaller than a stand alone heat pump system
(this obviously depends on heat demand coverage
strategy). The advantage of smaller heat pumps as part
of a hybrid system is that they require less physical
space, are often quieter and of lower cost. To establish
if the existing system is fit for its purpose, a room by

room heat loss is still essential. These properties would
need to be fitted with controls that select the most
appropriate heat source to deliver the optimum heat
delivery and maximise carbon savings whilst meeting
the customer’s demands. Hence the heat pump would
pick up most of the central heating demand throughout
the year, with the combi boiler being used for hot
water – eliminating the need to retrofit a hot water
storage cylinder - and also for peak heating demand in
the depths of winter. A heat pump sized at 50% of the
design heat load of the house can deliver 80% of the
annual heat requirement, leaving the boiler to pick up
the rest in the peak winter months. This approach also
lessens the demand on the electrical grid, especially
during peak times.
Of course, if a hydrogen-ready boiler was installed this
would ensure that the property was fully future-proofed
and, provided hydrogen was made available to the
property, the home could be subsequently upgraded to
a full zero carbon solution by converting the boiler or
upgrading to a full heat pump system in due course. The
cost of the upgrades would therefore be more acceptable
for the homeowner being made in several steps.
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Contact
Speciﬁcation enquires
We can provide you with bespoke solutions to accommodate a variety of different
installations. To discuss your requirements, please contact your nearest Vaillant
Speciﬁcation Manager.
Phone: 0345 602 2922

Renewables
For renewable products aftersales service and commissioning.
Phone: 0345 602 0262
Email: aftersales@vaillant.co.uk

General enquiries
If you are unsure of who you need to speak to or you have a general enquiry, our
friendly reception staff will happily point you in the right direction.
Phone: 0345 602 2922

Training
We offer a range of courses and can design a course especially for your team.
Phone: 0345 601 8885
Email: training@vaillant.co.uk

Heating

Hot water

Renewables

Vaillant Group UK Ltd.
Nottingham Road, Belper, Derbyshire DE56 1JT
Telephone 0345 602 2922
www.vaillant.co.uk
info@vaillant.co.uk
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