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Radiant heating equipment

Introduction

ECAs are a straightforward way for a business to improve
its cash flow through accelerated tax relief. The scheme
encourages businesses to invest in energy saving plant
or machinery specified in the ETL to help reduce carbon
emissions, which contribute to climate change.

The Energy Technology List (ETL) is a register of products
that may be eligible for 100% tax relief under the
Enhanced Capital Allowance (ECA) scheme for energy
saving technologies’. The Carbon Trust manages the list
and promotes the ECA scheme on behalf of government.

This leaflet gives an overview of radiant heating
equipment specified on the ETL and illustrates the
reductions in energy bills that can be realised by
investing in qualifying ETL energy saving equipment
over non-qualifying equipment.

Background

The ETL comprises two lists: the Energy Technology
Criteria List (ETCL) and the Energy Technology Product
List (ETPL). The ETCL defines the performance criteria
that equipment must meet to qualify for ECA scheme
support; the ETPL is the list of products that have been
assessed as being compliant with ETCL criteria.

Setting the scene

Typically 35% of the heated air in commercial buildings

is lost through ventilation?. In large industrial buildings
with high ventilation rates, the proportion can be even
higher, particularly where there is local exhaust ventilation
for fume control. Radiant heating reduces these energy
losses by heating the occupants, not the air. This means
that the air temperature, and hence the energy lost
through ventilation, is significantly lower than in a building
heated by fan convectors or low temperature radiators.

Typical applications for radiant heating include retail sheds
(particularly DIY outlets), sports centres, warehouses,
factories, workshops and animal houses.

Did you know?

As a rule of thumb, every 1°C reduction in air
temperature through the use of radiant heating
will produce a 5% to 10% reduction in annual
energy consumption.

Benefits of purchasing
ETL listed products

To be listed in the ETL, radiant heating products must
meet minimum efficiency criteria that are verified by
independent test laboratories. This means that they are
generally more energy efficient than non-listed products.

When replacing equipment, businesses are often tempted
to opt for that with the lowest capital cost; however, such
immediate cost savings can prove to be a false economy.
Considering the life cycle cost before investing in
equipment can help reduce costs and improve cash flow
in the longer term.

The ECA scheme provides businesses with 100% first
year tax relief on their qualifying capital expenditure.
This means that businesses can write off the whole

cost of the equipment against taxable profits in the year
of purchase. This can provide a cash flow boost and an
incentive to invest in energy saving equipment which
normally carries a price premium when compared to less
efficient alternatives.

This leaflet also illustrates the reductions in energy
consumption, carbon emissions and energy bills that can
be realised by investing in qualifying ETL energy saving
equipment over non-qualifying equipment.

Important

Businesses purchasing equipment must check

the ETPL at the time of purchase in order to verify
that the named product they intend to purchase is
designated as energy saving equipment. Radiant
heating equipment that meets ETL eligibility criteria
but is not listed on the Energy Technology Product
List (ETPL) at the time of purchase is not eligible
for an ECA.

T Eligibility for ECAs is based on a number of factors. Visit http:/etl.decc.gov.uk/etl to find out more.

2 The Carbon Trust's Building Fabric technology overview (CTV014): 35% or thereabouts is a consequence of the application of Part L of the Building
Regulations and the ventilation rates recommended in CIBSE Guide B2 Ventilation & air conditioning. Most buildings, including older ones, fall in the
range of 30% to 40% ventilation loss, except where higher ventilation rates are applied for health and safety reasons.



http://etl.decc.gov.uk/etl
http://www.carbontrust.co.uk/Publications/pages/publicationssearch.aspx?q=CTV014
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Radiant heating equipment eligible
under the ECA scheme?

There are two types of radiant heating equipment that is
covered by the ECA scheme:

¢ Radiant tube heaters, including:
- Unitary radiant tube heaters
- Multi-burner radiant tube heaters
- Continuous radiant tube heaters
¢ Radiant plague and cone heaters.

Using the baseline scenario below, the potential financial
(£), energy (kWh) and carbon savings (tonnes CO,) have
been calculated for comparison unless otherwise indicated:

* The ECA product is 5% more efficient than the standard
product but 10% more expensive to purchase.

* Replacement of a conventional factory air heating
system with a radiant tube heater rated at 800kW.

* The gas price is 3p/kWh with the Climate Change Levy
(CCL) at 0.15p/kWh.

* Gas consumption is based on single shift working
(10 hours per day during the heating season).

Radiant tube heaters

A radiant tube heater consists of a steel tube with a gas
burner at one end of the tube and a flue gas fan at the
other, surmounted by a metal reflector. As gas is burned,
the temperature of the tube increases (up to 500°C) and it
radiates heat. This heat radiation is directed downwards to
heat the occupants of the space, much in the same way as
light from a fluorescent tube. The radiant heater tubes are
usually mounted on the ceiling and must be designed to
be mounted above head height to be eligible for an ECA.

Did you know?

If your building is subject to high ventilation rates
then installing an ETL listed radiant heating system
could help reduce your heating costs by up to 20%
compared with conventional air heating systems*.

Within the radiant tube heater category, there are three
basic types of radiant tube heating included on the ETL.
These are described on the next page.

Figure 1 Schematic showing cone of radiant heat produced from radiant tube heaters

Source: Radiant tube heating, BSRIA

3 The descriptions of the radiant heating equipment given in this leaflet are examples only. The formal criteria and details governing the ECA scheme can

be found at http:/etl.decc.gov.uk/etl

4 Calculated based on a 2°C reduction in air temperature. Energy consumption for space heating is proportional to the average inside/outside air
temperature difference during the heating season, which is around 10°C. A 2°C reduction therefore corresponds to 20%.


http://etl.decc.gov.uk/etl  
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Unitary radiant tube heaters

These consist of a single tube with one burner (13kW

to 50kW input) and one fan. They are either linear or bent
into a U-shape (so that the burner and flue gas fan are

at the same end). Different tube lengths correspond to
different heat outputs. Up to 20 unitary radiant tubes are
commonly used to heat a space, but more may be used.

Figure 2 Plan view of unitary radiant tube heater
(not to scale)
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B= Burner, F=Flue fan

Continuous radiant tube heaters

These consist of a long radiant tube fitted with several
burners along its length and a common flue gas fan at the
end. The multiple burners ensure that the tube's working
temperature is maintained along its entire length, which
may be more than 100 metres. The tube can be straight
or bent in the horizontal plane to fit the space. In some
cases, multiple branches of continuous radiant tube may
be connected to a single flue gas fan.

Figure 5 Plan view of continuous radiant tube heater
(not to scale)
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B= Burner, F=Flue fan, and V= Air vent

Figure 3 U-shaped unitary radiant tube heater
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Source: Ambirad, Unitary radiant tube heater

Multi-burner radiant tube heaters

This is an assembly of radiant tubes, each with its own
burner but connected to a common flue system. The
component tubes and burners are commonly of the same
structure as for unitary radiant tube products.

Figure 4 Plan view of multi-burner radiant tube
heaters (not to scale)
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B= Burner, F=Flue fan

Figure 6 Continuous radiant tube heaters along the
length of a large building

Source: Ambirad, Continuous radiant tube heater

Installing an ETL listed radiant tube system with
a cost of £40,975 rather than a non-specified
product with a cost of £37,250, with respective
annual running costs of £26,676 and £28,080, the
potential annual savings are:

e £1,404.
° 46,800kWh.
* 8.9 tonnes CO,.
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Radiant plaque and cone heaters Figure 8 Radiant cone heater

For radiant plague and cone heaters, a radiant emission

is generated by an exposed flame passing over a catalytic
matrix, the ‘radiant matrix’. This becomes extremely hot
(up to 950°C) resulting in an intense radiant source that is
used mainly for local or spot heating.

Plaque heaters (8kW to 40kW input) have a plaque
shaped radiant matrix (see below). They can be
suspended or fixed to walls or pillars surrounding the
occupied space.

Cone heaters (6kW-12kW input) have a cone shaped
radiant matrix, surmounted by a circular reflector.
They are designed for suspension from the roof.

Source: BSRIA

Figure 7 Radiant plaque heater

Information for purchasers

For further information about the ECA scheme,
the Energy Technology List (ETL) and other
Technology Information Leaflets in the series
please visit www.carbontrust.co.uk/eca, contact
the Carbon Trust on 0800 085 2005 or email
customercentre @carbontrust.co.uk

Further information

Source: BSRIA For more information visit
www.carbontrust.co.uk/heating

Installing 100kW of ETL listed radiant plaque
heaters at a cost of £5,500 rather than a non-
specified product with a cost of £5,000, with a
respective annual running cost of £3,335 and
£3,510 the potential annual savings are:

e £175.
° 5,850kWh.
° 1.1 tonnes CO,.



www.carbontrust.co.uk/eca
www.carbontrust.co.uk/heating
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Go online to get more

The Carbon Trust provides a range of tools, services and information to help you implement energy and carbon saving
measures, no matter what your level of experience.

N Carbon Footprint Calculator
Our online calculator will help you calculate your organisation’s carbon emissions.
www.carbontrust.co.uk/carboncalculator

N Energy Efficiency Financing
Offers leases, loans and other financing options to all types of organisations seeking to reduce their energy
use. For more information see: www.energyefficiencyfinancing.co.uk

A Carbon Surveys
We provide surveys to organisations in Scotland, Northern Ireland and Wales with annual energy bills of more
than £50,000%. Our carbon experts will visit your premises to identify energy saving opportunities and offer
practical advice on how to achieve them. www.carbontrust.co.uk/surveys

N Action Plans

Create action plans to implement carbon and energy saving measures. www.carbontrust.co.uk/apt

A Case Studies
Our case studies show that it's often easier and less expensive than you might think to bring about real change.
www.carbontrust.co.uk/casestudies

N Events and Workshops
The CarbonTrust offers a variety of events and workshops ranging from introductions to our services, to technical
energy efficiency training, most of which are free. www.carbontrust.co.uk/events

N Publications
WEe have a library of free publications detailing energy saving techniques for a range of sectors and technologies
www.carbontrust.co.uk/publications

Need further help?

Call our Customer Centre on 0800 085 2005

Our Customer Centre provides free advice on what your organisation can do to save energy and save money.
Our team handles questions ranging from straightforward requests for information, to in-depth technical queries
about particular technologies.

" Subject to terms and conditions.



The Carbon Trust is a not-for-profit company with the mission to accelerate the
move to a low carbon economy. We provide specialist support to business and
the public sector to help cut carbon emissions, save energy and commercialise
low carbon technologies. By stimulating low carbon action we contribute to key
UK goals of lower carbon emissions, the development of low carbon businesses,
increased energy security and associated jobs.

We help to cut carbon emissions now by:
providing specialist advice and finance to help organisations cut carbon
setting standards for carbon reduction.
We reduce potential future carbon emissions by:
opening markets for low carbon technologies
leading industry collaborations to commercialise technologies

investing in early-stage low carbon companies.
www.carbontrust.co.uk
0800 085 2005

The Carbon Trust receives funding from Government including the Department of Energy and Climate
Change, the Department for Transport, the Scottish Government, the Welsh Assembly Government and
Invest Northern Ireland.

Whilst reasonable steps have been taken to ensure that the information contained within this publication
is correct, the authors, the Carbon Trust, its agents, contractors and sub-contractors give no warranty
and make no representation as to its accuracy and accept no liability for any errors or omissions. Any
trademarks, service marks or logos used in this publication, and copyright in it, are the property of the
Carbon Trust. Nothing in this publication shall be construed as granting any licence or right to use or
reproduce any of the trademarks, service marks, logos, copyright or any proprietary information in any
way without the Carbon Trust's prior written permission. The Carbon Trust enforces infringements of its
intellectual property rights to the full extent permitted by law

The Carbon Trust is a company limited by guarantee and registered in England and Wales under Company
number 4190230 with its Registered Office at: 6th Floor, 5 New Street Square, London EC4A 3BF.

Published in the UK: February 2012.
© The Carbon Trust 2012. All rights reserved. ECA766 v3
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