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Heat pump 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 heat pump 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 &
(ETPL). The ETCL defines the performance criteria that
equipment must meet to qualify for ECA scheme sup,
whereas the ETPL is the list of products that have be
assessed as being compliant with ETCL criteria.

Further information

For more information o.. heat yu. s,
see www.carbontru. co.u. “eating

Setting the scene

A heat pump is a device that can transfer low temperature
heat from a renewable source such as ambient air,

water or the ground and raise it to a higher, more useful
temperature using a refrigerant cycle. The relatively small
amount of energy needed to transfer this heat is used

to drive the refrigerant compressor. Typically, for every

of an electrically-driven heat
savings of over 30%2. Heat pu
an energy efficient, lo

The majority of h

B0GWh a year®. Heat pumps are usually
ised by the heat source they use, which can be

is currently small, but growing fast. While some
hines are made for heating only, many heat pumps
— especially those using air as the heat source — are
also capable of providing comfort cooling by reversing
the refrigerant cycle. Reversible air source heat pumps
may also be called reversible air conditioners. In variable
refrigerant flow (VRF) products it is possible to vary the
flow of refrigerant in the unit, which enables them

to vary their output to match demand.

Some VRF products can provide heating and cooling
simultaneously and save energy by using heat removed
from one part of a building to meet a demand for

heat elsewhere.



www.carbontrust.co.uk/heating
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Benefits of purchasing
ETL listed products

Developments in heat pump technology, such as
advances in heat exchanger design and better capacity
control, mean that efficiencies have improved significantly.
However, the energy efficiency of products on the market
varies widely. For example, for air source split heat pumps
the coefficient of performance* (COP) typically ranges
from 2.5 to 4.55. This variation in efficiency between

heat pump products means the potential for reduced
running cost, energy consumption and CO, between
different heat pumps, and heat pumps as a replacement
technology, can be sizeable.

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
of purchase. This can provide a cash flow boost and a
incentive to invest in energy saving i
normally carries a price premium wh
efficient alternatives.

This leaflet illustrates the‘ucti
consumption, carbon ghnissi
be realised by investing
equipment over non-qua

Importam

Busn. ~s pur. 3sing equiz.ment must check
the ETPL. =t > of purchase in order to verify
that the nameu, ~ ctthey intend to purchase

is designated as energy saving equipment. Heat
pump equipment that meets the 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.

Heat pump equipment eligible under the
ECA scheme

There are seven sub-technologies within the heat pump
technology category included in the ECA scheme:

* Air source.

— Split and multi-split including variable refrigerant
flow (VRF).

- Gas-engine-driven split and split incldding VRFE
- Packaged.
- Air to water.

* Water source (internal ly) — Split and

multi-split incl RF

* Ground s

alculated for comparison unless otherwise indicated:

nual heating utilisation: 1,080 equivalent hours
at full capacity.

¢ Annual cooling utilisation (air and water source heat
pumps): 575 equivalent hours at full capacity.

 Fuel price for electricity 8.7p/kVWhS.
 Fuel price for gas 2.6p/kWhe.
* Gas boiler efficiency 90% (SEDBUK efficiency band A).

¢ Annual savings do not degrade.
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Air source heat pumps

An air source heat pump obtains useful heat from the air
itself and also the latent heat extracted from water vapour
in the air. The process uses mechanical refrigeration
technology to extract the heat and raise it to a useable
temperature. Outdoor air is drawn through a heat
exchanger where it is chilled by the refrigeration process
and returned to the outdoors. The heat extracted from the
chilled air is then transferred by the refrigerant and used
to provide space heating via a second heat exchanger that
circulates either indoor air or a fluid. The ECA scheme for
air source products using ambient air (but not exhaust air)
as the heat source. The heat can be supplied to either air
or water.

Figure 1 Schematic diagram of an air source heat
pump in heat mode
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Air source heat pumps are available in a variety of
configurations and many are reversible units, being
capable of both heating and cooling. Those types that are
eligible for ECAs are explained in this leaflet.

Figure 2 Schematic diagrams of single and multi-split
heat pumps in heat mode
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Figure 3 Schematic diagram of air to water heat pump
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annual running cost of £29
specified product with
and an annual runnj

annual savings ar

* £50.
* 600kWh

* 0.2 tonnes

By providing spa eating from an ETL air to
water heat pump (heating capacity 12kW) with
an annual running cost of £290, rather than a gas
boiler with an annual running cost of £375, the
potential annual savings are calculated as:

° £85.
* 11,080 kWh.
* 1.3 tonnes CO,.

Water source heat pumps

Water source heat pumps, as the term implies, obtain and
relinquish heat from a water source. For the purpose of
products listed in the ETPL, this means a circulated water
loop within a building.

Frequently installed as a means of balancing heat load
demand, they are an integrated heat/c
mixed mode operation in large com
offices. Where several heat pum
the same water loop, excess

The water loop i
heat and a meth
cover co

ands for heating and
d. These are usually a small boiler

, and exploit the tendency of some types
ercial premises to spend a high proportion of
operating time in a state of near equilibrium. This is
vhere heat is emitted from internal cooling processes
at approximately the same rate that heat is required for
heating elsewhere in the building. In this way the water
loop can exploit a source of what would otherwise be
waste heat.

Providing that there is a demand in the building, excess
heat from one room may be removed by local cooling.
The heat is then rejected into the water loop and may be
used by another heat pump elsewhere in the building that
requires heat.

This is a cost-effective way of transferring useful heat and
is an alternative to rejecting the heat outside the building,
as would be the case with a conventional cooling unit.

Only split water to air VRF units are included on the ETL.
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Figure 4 Schematic diagram of water source VRF heat pumps using an internal water loop as a heat source

N\

[( T e T

Source of \ / t rejection
supplementary L. i \% ernal
heat Individual VRF units dry r

st

-

Building envelope

Split water source VRF units
A water source VRF unit is an alternative to many s
packaged water source units throughout the building
addition, larger capacity main VRF units may
together with all the other equipme i
central plant room.

source heat pumps

ound is a reliable and predictable source of stored
r‘€nergy. Below a depth of about 6m the ground
perature remains almost constant throughout the
year, staying between 10°C and 14°C, depending on the
location and the local geology. Providing that the heat

Heating and cooling is prc&ed i added to the ground is balanced so that it is not extracted
indoor units connected,to faster than it can be replenished, the ground is a reliable
lines and electrical co i and sustainable heat sink.

Ground source heat pumps circulate a water/anti-freeze
mixture through a closed loop of pipes. These are buried
either horizontally in a shallow trench at a depth of
between 0.6m and 2.0m, or vertically in one or more
boreholes between 156m and 180m in depth. The size and
configuration of the collectors are dependent on the heat
load, the type of the ground and how much is available
for use.

Fuel savings ing an ETL listed water source
VRF heat pump co d to a typical non-specified
product are typically 7% to 10%".
While initial ground-work costs are higher than for air-
source heat pumps of an equivalent capacity, capacity
losses through periodic defrost and through reduction of
ambient temperatures are avoided.

Only ground source heat pumps designed to deliver heat
to water based heating systems are eligible for the ETPL.
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Figure 5 Schematic diagram of a typical ground source heat pump in heat mode showing types of ground
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Brine-to-water h s can provide heating and
cooling as well as heatihg. They can also be used to heat
domestic hot water, though additional heating may be
required to boost the water temperature to comply with
current regulations.

Energy savings from installing an ETL listed brine-to-water
heat pump compared to a typical non-specified product
are typically 10% to 18%:.

Providing space heating using an ETL listed brine-to-water
heat pump instead of a gas boiler could reduce carbon
emissions by over 50%.

Illing an ETL brine-to-water heat pump

eating capacity 12kW) at a capital cost of £17,100
and an annual running cost of £260, rather than

a non specified product with a capital cost of
£16,000 and an annual running cost of £315, the
potential annual savings are calculated as:

e £55.
* 585kWh.
* 0.3 tonnes CO.,.

N

By providing space heating from an ETL listed
ground source heat pump (heating capacity 12kW)
with an annual running cost of £2,460, rather than
a gas boiler with an annual running cost of £375,
the potential annual savings are calculated as:

° £115.
* 11,385 kWh.
* 1.4 tonnes CO,.
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Figure 6 Schematic diagram of a packaged heat pump dehumidifiercollectors
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Heat pump dehumidifiers
A heat pump dehumidifier removes water vapour fro
moist air using refrigeration technology. They can be v further information about the ECA scheme,
to improve personal comfort, to protect building fabrid t' 3 znergyTechnology List (ETL) and other
i aschnology Information Leaflets in the series
please visit https://etl.decc.gov.uk, contact the
CarbonTrust on +44 (0)300 330 0657 or email
ECAQuestions@carbontrust.co.uk.

Int. ation for purchasers

is returned to . not required to
ther purposes such as

a single package or two or more
factory-built sub- ies designed to be connected

during installation.

Only heat pump dehumidifiers designed for permanent
installation within the building (i.e. not portable units)

and which have a dehumidification capacity greater than
0.625 litres/hour are eligible for inclusion on the ETPL. Fuel
savings from an ETPL heat pump dehumidifier compared
to a typical non-specified product are around 10%°2. Where
heat pump dehumidifiers are used to replace alternative
technologies for providing dehumidification such as
ventilation and heating, savings can be considerably greater.



mailto:ECAQuestions%40carbontrust.co.uk?subject=
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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 Empower Savings Calculator
Calculate your organisation’s potential carbon savings with our online calculator. Empower has br nfigured
entirely around the employee, to help them see that through simple behavioural changes, their individuz! fforts add
up to make a bigger difference. www.carbontrust.com/resources/reports/advice/empovyc-savings-ca/culator

Y Events and Workshops
The CarbonTrust offers a variety of events and workshops ranging from introductions ur services, to
technical energy efficiency training. www.carbontrust.com/about-us/evei:

N Publications
We have a library of free publications detailing energy <aving techniaues for a range of sectors and
technologies. www.carbontrust.com/resources

N SME Network

An online community for SMEs with the aim oi increasing the sharing of best practice between SMEs looking
to reduce carbon emissions from their estate and cperations. http://smenetwork.carbontrust.com



http://www.carbontrust.com/about-us/events
http://www.carbontrust.com/resources
http://smenetwork.carbontrust.com

ECA761

The Carbon Trust is an independent, expert partner of leading organisations around
the world, helping them contribute to and benefit from a more sustainable world.

Advice

* We advise businesses, governments and the public sector on their opportunities
in a sustainable low carbon world

Footprinting

* \We measure and certify the environmental footprint of organisations, products
and services

Technology

* We help develop and deploy low carbon technologies and solutions, from energy

efficiency to renewable power

www.carbontrust.com

+44 (0)207 170 7000

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 04190230 with its Registered Office at: -

4th Floor, Dorset House, 27-45 Stamford Street, London SE1 9NT. - -
Published in the UK: February 2014. C A R B O N

© The Carbon Trust 2014. All rights reserved. ECA761 T R U S T





