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The Manufacturers’ Association of Radiators and Convectors
(MARC) was established to give a dedicated voice to the radiator
and convector industry. It focuses on the specific needs of, and
issues faced by, radiator and convector distributors and
manufacturers with factories in the UK and Europe.
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As part of the energy transition, the UK government has set a target of
600,000 heat pump installations a year by 2028, to decarbonise hot water
generation and heating in homes. To prepare for this, the UK Building
Regulations were updated in June 2022, mandating a maximum flow
temperature of 55°C for hydronic heating systems.

There is an opportunity for the government to introduce policies and
financial incentives, so that consumers who are upgrading their heating
systems can ensure that their heat emitters are correctly sized to operate
efficiently at lower temperatures. This will go a long way towards future-
proofing homes, ensuring they will be ready for lower temperature, low
carbon heating systems, such as heat pumps, and will also provide substantial
energy savings for the householder.

MARC aims to make it easier for heating professionals to understand and
trust the data provided for radiator outputs at all system temperatures.
Having the correct performance information will support the specification of
radiators for lower temperature heating systems, ensuring the systems are
designed correctly and operating efficiently.

For those considering an air source heat pump system, the cost of electricity
in the UK is approximately four times higher than the cost of gas. It is,
therefore, crucial that heat pump systems are well designed, to ensure the
running costs are the same or less than those of running a gas boiler. This
means it is important to understand what size of heat emitter is required to
counteract the heat loss of the building, that will also be correctly sized for a
mean water temperature of only around 40°C — and provide comfortable
temperatures for the household.

Unfortunately, some radiators are being sold where the advertised heat
outputs are incorrect. This can cause serious issues where room
temperatures are not achieved, especially when fitted as part of a low
temperature heating system.

MARC members are committed to providing accurate output data for
radiators and communicating the importance of sizing radiators correctly.
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Planning for the Future

The English Housing Survey reports that in 2022, 92% of dwellings - that's around 22
million - had a central heating system installed. The majority of these have a heat source,
such as a boiler (gas, oil or electric) or heat pump, and radiators with hot water flowing
through them to provide comfort in the home.

From June 2022, Part L (Volume 1) of the UK Building Regulations mandates that new or
replacement wet central heating systems must be designed for a maximum flow
temperature of 55°C, promoting efficiency and supporting low-carbon heating. Heating
engineers need to ensure that all components, including pipes and radiators, are sized
appropriately for this lower flow temperature. To achieve a 55°C, or lower, flow
temperature, current heating systems are very likely to require replacement radiators.

To manage increasing energy prices, consumers must plan so that home heating and hot
water systems are future-proofed and are as energy efficient as possible. When lower
flow temperatures are set, gas boilers will operate more efficiently, saving money on
household energy costs.

In this paper, MARC members provide heating engineers with reliable information and
advice on planning for the future, so those 22 million heating systems work at maximum
efficiency, provide a comfortable living environment and can be more easily converted to
a low carbon technology, such as a heat pump, when the time comes. It also outlines the
support the government can provide to help this transition.

Here is a summary of the four main points to note:

1. Manufacturers and retailers shall provide a Declaration of Performance (DOP) at
Delta T (AT)50 and AT30 for radiators tested to BSEN442 by an independent
accredited laboratory.

2. This Declaration of Performance shall be available on manufacturers’ and retailers’
websites.

3. The legal requirement is for radiator outputs to be provided in Watts.

4. Manufacturers and retailers advertising radiators with an output of AT60 or higher
are breaking the law and misleading the consumer.

Note - See Annex A for an example of
a Declaration of Performance
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Construction Products Regulation
Declaration of Performance (DOP)

Radiators are included in the UK Construction Products Regulation (CPR), which
implements the EU's Regulation (EU) No 305/2011 and sets harmonised rules for placing
construction products on the market. The aim is to ensure that safety, performance, and
environmental standards are met, and requires manufacturers to draw up a Declaration
of Performance and apply the CE or UKCA marking for products covered by a UK
designated standard. This information can be found on manufacturers’ websites.

It is the legal responsibility of all radiator manufacturers, distributors, wholesalers, and
resellers to ensure all hydronic radiators and towel rails conform to the designated
standard BS-EN442. The tests detailed in this standard should be carried out
independently by a suitably accredited laboratory who measure the output of a radiator.
A reseller can be classified as a contractor, developer, architect or specifier and, if the
product is supplied directly to a client, technically they are responsible for ensuring the
products have been legally tested and certified to BS-EN442. The Declaration of
Performance shall provide the heat output at AT50 and AT30. Declaring a heat output at
AT60 or higher is illegal and is an overstated heat output that is misleading the
consumer.

Members of MARC provide a Declaration of Performance certificate for every product
advertised on their websites.

Delta T Explained

Delta T (AT) is the difference in temperature between the water circulating in the central
heating system and that of the ambient or room temperature. If the ambient or room
temperature is 20°C and the mean water temperature inside the radiators is 70°C, the
DeltaT (AT) value is calculated as 70°C - 20°C = 50°.

AT50° is the UK standard and allows heating professionals, end users and consumers to
make a fair and reasonable comparison of hydronic radiator and towel rail outputs from
various suppliers and across a mix of product types. Click here for more information.
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Why understanding building heatloss is important

When the outside temperature of a building is colder than inside, heat escapes to the
outside environment and this process is called heat loss (see Figure 1). Heat loss can
increase when the external temperature decreases. Insulating a building reduces heat
loss and then less energy is required to maintain the internal temperature. Higher
temperature differences experienced in winter periods and lower levels of insulation can
result in much higher heat loss and higher energy bills.

Fig 1.
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To counteract these losses, the heating system works to maintain a comfortable
indoor environment by warming up the room. Adding better insulation to the

building, such as loft insulation and cavity wall insulation, will reduce heat loss and
saves on heating.
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How radiators work (convection & radiation)

Radiators transfer heat via a combination of convection and radiation (see Figure 2). Hot water
flowing through the radiator heats up the air around it, which expands and rises into the room.
This replaces cooler air which drops to the floor and ultimately flows towards the radiator. The
room progressively gets warmer as the radiator heats up the cooler air in a continuous cycle.
This process is known as convection and accounts for approximately 80% of the heat output for
the type of radiator shown in the diagram.

In addition to this, radiant heat is emitted directly to other objects in the room via infra-red
radiation, which travels in straight lines, independent of air flow in the room. This accounts for
the remaining 20% of the output.

Why size is important

Heating systems powered by a boiler or heat pump operate more efficiently when the water flowing to
all the radiators is at a lower temperature. Therefore, ensuring that any radiators in a room are sized
correctly and have the correct heat output is critical to the heating system operating at its maximum
efficiency and, importantly, to providing the right level of comfort. This may mean that a larger radiator
is needed to provide the right amount of heat.

To determine the right radiator size is fitted, the heat losses in each room in the property needs to be
calculated. MARC members can provide information on how to calculate the size of radiators for
different system designs and water temperatures. Visit the MARC website for links to members’

websites.
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System Balancing

Once installed, it is important that the flow of water through the heating system is
consistent, so balancing the flow through each radiator is extremely important. A
correctly balanced system will ensure sufficient heat is supplied to each radiator, correct
levels of comfort are maintained and the system operates efficiently and cost-effectively.
Click here for more on system balancing.

How can government help

Government is incentivising the installation of heat pump systems via the Boiler Upgrade
Scheme and this includes extending VAT relief to radiators, some of which are being sold
in violation of the legal requirement. Government grant money is being used to fund

heating system that are not operating as designed due to falsified radiator heat outputs.

Extending VAT relief to all radiator sales would future proof homes introducing energy
efficiency savings now with lower temperature heating systems and would make a switch
to a heat pump much easier in the future.
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Conclusion

Some sellers of radiators are advertising products with the incorrect heat
outputs and they are breaking the law. It is important that radiators are
advertised with the correct heat outputs, otherwise the rooms in which they
are fitted will not reach the correct set temperature.

For consumers, the use of incorrect Delta T values and failure to carry out
independent testing along with providing a legitimate DoP will lead to
inadequate heating. This leads to higher boiler thermostat settings and
compromise the efficiency of low temperature heating system such as heat
pumps.

MARC ensures that its members provide the correct information as per the
Construction Products Regulation, and that this is available in their
literature and web sites.

Fitting radiators sized to a flow temperature of 55°C or below, in
accordance with the Building Regulations, will ensure heating systems
operate more efficiently. It will also prepare them for use with low carbon
technologies, such as heat pumps. Government support is required to
ensure this happens at a faster pace.

Visit MARC for more information and access to manufacturers’ websites:
https://www.marcuk.com/

@ https://www.marcuk.com/
< mail@eua.org.uk
O 01926 513777
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Example Manufacturer

Declaration of Performance
No. 777

Example 2 Column 760mm

Unigue product code: WK
Type, batch or serial number: XXXX

Intended use of the construction product:  In heating systems in buildings

Example Limited
Example Road
Kenilworth,
Manufacturer: United Kingdom
System of AVCP: System 3
Harmenized standard: EN 442-1:2014
BSRIA Limited
Old Bracknell Lane
Woest Bracknell
Berkshire, RG12 7AH
Notified body: United Kingdom
Test report number: FITIIT-1
Declared performance
Harmonised
technical
Essential characteristics Performance specification
Reaction to fire Al
Release of dangerous substances MNone
Mo leakage at 1.3 = maximum operating pressure
Pressure tightness |kPa]
Surface temperature Maximum 120 °C
Mo breakage at 1,69 x maximum operating pressure
|kPa] EM 442-1:2014
Resistance to pressure Maximum operating pressure: 1000 [kPa)
Rated thermal outputs See appendix 1
Thermal output in different operating @ =Km - AT"
conditions {characteristic curve) See appendix for factor Km and exponent n
Resistance against corrosion: Mo corrosion after 100h humidity
Resistance against minor impact; Class 0

Signed for and on behalf of the manufacturer by:

Bill Smith CEO
Kenilworth, England
28th June 2025

Last modified 28 June 2025 1
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Appendix to DOP No. No. 202009-1095: Dimensions and thermal outputs

Panel dimensions: 760mm h, 70mm d for all numbers of sections. See table for length.

Mumber of

SKU sections Length, mm Output, W AT20 Output, W ATS0 Factor, Km Exponent, n

7771 3 200 91 175 1.237 1.2669
7772 4 260 122 230 1.650 1.2669
7773 5 320 150 290 2,000 1.2669
7774 6 182 350 2.473 1.2669
7775 G 435 215 408 2.887 1.2669
7776 8 490 466 3.300 1.2669
T 9 552 277 525 3.710 12669
7778 10 584 4.120 1.2669
7779 11 644 4.535 1.2669
F77-10 12 701 4.950 1.2669
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Last modified 28 June 2025 2




